
Are patients willing to incur out of pocket costs for 
pharmacogenomic testing?

Suzette J. Bielinski, PhD, MEd1, Jennifer L. St. Sauver, PhD1,2, Janet E. Olson, PhD1, Mark 
L. Wieland, MD3, Carolyn R. Vitek, MS4, Elizabeth J. Bell, PhD1, Michaela E. McGree, BS2,5, 
Debra J. Jacobson, MS2,5, Jennifer B. McCormick, PhD6, Paul Y. Takahashi, MD3, John L. 
Black, MD7, Pedro J. Caraballo, MD8, Richard R. Sharp, PhD6,9, Timothy J. Beebe, PhD2,9, 
Richard M. Weinshilboum, MD10, Liewei Wang, MD, PhD10, and Véronique L. Roger, MD, 
MPH1,2,11

1Division of Epidemiology, Department of Health Sciences Research, Mayo Clinic, Rochester, 
MN, USA

2Robert D. and Patricia E. Kern Center for the Science of Health Care Delivery, Mayo Clinic, 
Rochester, MN, USA

3Division of Primary Care Internal Medicine, Department of Medicine, Mayo Clinic, Rochester, 
MN, USA

4Center for Individualized Medicine, Mayo Clinic, Rochester, MN, USA

5Division of Biomedical Statistics and Informatics, Department of Health Sciences Research, 
Mayo Clinic, Rochester, MN, USA

6Biomedical Ethics Program, Department of Health Sciences Research, Mayo Clinic, Rochester, 
MN, USA

7Department of Laboratory Medicine and Pathology, Mayo Clinic, Rochester, MN, USA

8Division of General Internal Medicine, Department of Medicine, Mayo Clinic, Rochester, MN, 
USA

9Division of Health Care Policy and Research, Department of Health Sciences Research, Mayo 
Clinic, Rochester, MN, USA

10Division of Clinical Pharmacology, Department of Molecular Pharmacology and Experimental 
Therapeutics, Mayo Clinic, Rochester, MN, USA

11Division of Cardiovascular Diseases, Department of Medicine, Mayo Clinic, Rochester, MN, 
USA

Users may view, print, copy, and download text and data-mine the content in such documents, for the purposes of academic research, 
subject always to the full Conditions of use: http://www.nature.com/authors/editorial_policies/license.html#terms

Correspondence to Suzette J. Bielinski, PhD, MEd; Mayo Clinic, Department of Health Sciences Research, Division of Epidemiology, 
Harwick Building 6-56, 200 First Street Southwest; Rochester, MN 55909; Phone: (507) 538-4914; Fax: (507) 284-1516; 
bielinski.suzette@mayo.edu. 

Conflict of Interest: The authors declare no conflict of interest.

HHS Public Access
Author manuscript
Pharmacogenomics J. Author manuscript; available in PMC 2017 April 25.

Published in final edited form as:
Pharmacogenomics J. 2017 January ; 17(1): 1–3. doi:10.1038/tpj.2016.72.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Genetic modulation of drug response can cause serious, potentially life-threatening adverse 

drug reactions, can increase susceptibility to drug-drug interactions, and can diminish or 

enhance therapeutic efficacy. As a result, the clinical implementation of pharmacogenomics 

at the bedside could make it possible to avoid adverse drug reactions and maximize drug 

efficacy. Ideally, selection of medications based on the genetic profile of individual patients 

will produce optimal effects for specific indications. Over the past decade, a large number of 

pharmacogenomic variants with demonstrated clinical utility have been identified and 

incorporated into drug labels by the US Food and Drug Administration (FDA).1 

Recognizing that pharmacogenomics has the potential to immediately impact the care of 

patients in a clinically meaningful fashion, President Obama highlighted the importance of 

“delivering the right treatments, at the right time, every time to the right person” in his 

Precision Medicine Initiative Remarks.2 However, the incorporation of pharmacogenomics 

into clinical practice has proved slow and challenging. Some of those challenges include: 1) 

delay in the initiation of therapy due to the use of traditional reactive, as opposed to 

preemptive, ordering of pharmacogenomic testing, 2) lack of support for commercial 

electronic health record (EHR) systems to integrate genomic data and enable automated 

clinical decision support at the point of care, 3) limited evidence of the benefit for 

preemptive testing for efficacy as opposed to testing to avoid rare toxicities, 4) complexity of 

interpretation of the genotype data, and 5) limited coverage and reimbursement of 

pharmacogenomic testing by health insurance companies.3 Given these challenges, early 

implementation of large scale preemptive pharmacogenomics has been restricted to large 

medical centers with substantial institutional support to cover the costs.4-6 Expansion of 

these efforts to patient populations willing to pay out of pocket to defray costs could 

facilitate wider adoption. However, the types of patients willing to pay out of pocket and the 

amount these patients would be willing to pay for pharmacogenomic testing are unknown.

Direct-to-consumer (DTC) genetic testing companies provide some clues as to what patients 

might be willing to pay for pharmacogenomic testing. 23andMe is the most widely used 

DTC genetic testing company that provides health-related information as well as ancestry 

information to over 1,000,000 customers.7 Cost of testing was initially $999 in 2007, was 

lowered to $99 in 2012, and was raised to $199 in 2015 with the introduction of a new FDA 

compliant report (www.23andMe.com). Customers have access to their raw genetic data, but 

the health-related portion of the interpreted report includes only a small set of results for rare 

disease carrier status. Further limiting the utility of these results is the lack of integration 

with individual patient's EHR for use in current and future medical care. Clearly, large 

numbers of consumers are willing to pay for DTC genetic testing; however, it remains to be 

determined what types of patients would be willing to incur out of pocket costs to have their 

health care provider order genetic testing, and what amount would these patients be willing 

to pay out of pocket. It may be that in the actual health care context, patients have the 

expectation that the costs of genetic testing should be covered by their health insurance plan. 

To address these questions, we surveyed patients participating in the Mayo Clinic Right 

Drug, Right Dose, Right Time Protocol (RIGHT Protocol) study.4 The RIGHT Protocol is 

tasked with extending pharmacogenomics implementation beyond “reactive genotyping,” to 

include “preemptive sequencing,” with integration of clinically actionable pharmacogenomic 

variants into the EHR in the Mayo Clinic and Mayo Clinic Health Systems. The RIGHT 
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Protocol recruited 1013 patients and identified variants in CYP2C19, CYP2C9, VKORC1, 

SLCO1B1, and CYP2D6 that could cause drug-gene interactions with warfarin, clopidogrel, 

simvastatin, tamoxifen, opioid analgesics, and selective serotonin reuptake inhibitors. 

Variant information was added to the EHR for each patient, and parallel point of care 

clinical decision support for drug-gene interactions was implemented. This study was 

conducted according to the principles of the Declaration of Helsinki, and informed consent 

was obtained from all participants. The Mayo Clinic institutional review board approved the 

study.

In December 2014, all 1010 living RIGHT participants were sent a survey assessing their 

experiences with and understanding of pharmacogenomics along with their CYP2D6 results 

and pharmacogenomics educational materials. Patient characteristics for the 869 (86%) who 

completed the survey are included in Table 1. The average age of the RIGHT patients was 59 

years and nearly 40% of patients had a clinically actionable CYP2D6 result (i.e., drug or 

dose change is recommended). Of those who provided an answer to individual questions, 

77% were taking one or more prescription medications, 70% self-reported excellent or very 

good health, and about 70% strongly or somewhat agreed that they would ask for additional 

pharmacogenetic tests if it were to become available. Financial strain was assessed with the 

question “How would you describe your household's financial situation right now?” to 

account for the wide variation in access to financial resources in people with similar 

incomes.8 Overall, 65% of patients indicated that after paying the bills, they still had enough 

money for special things. In contrast, roughly 8% indicated they had to cut back in order to 

pay bills or were having difficulty paying the bills. We assessed the patient's willingness (or 

unwillingness) to pay for pharmacogenomic testing by the following question: “If 

pharmacogenomic tests were available, what would be the maximum out of pocket cost you 

would be willing to pay?” with responses of $100, $250, $500, $1000, $2000, $5000, and “I 

would not pay for this unless completely covered by insurance.” Finally, we assessed the 

patients' perceived benefit of pharmacogenomics testing by assessing whether they would 

undergo addition pharmacogenomic testing if available and ascertaining their level of 

confidence that their test results would 1) be used by their health care provider, 2) reduce 

side effects, and 3) improve chances of getting a medication and a dose that is right for them.

The figure illustrates the relationship between available financial strain and willingness to 

pay for testing. Overall, 42% of the patients were not willing to incur out of pocket costs for 

pharmacogenomic testing. This proportion was highest in those patients with the most 

financial strain (88%), but a significant proportion of those with less financial strain were 

also unwilling to pay any amount of money for future testing (56% of those who have to cut 

back, 47% of those with little spare money, and 36% of those with enough money for special 

things). Using logistic regression, we assessed other factors that might be associated with a 

willingness to incur out of pocket costs including age, sex, number of prescription 

medications, self-reported health, and education. Results were reported as odds ratios (OR), 

95% confidence intervals (CI), and associated P values. After adjusting for all other 

variables, increasing financial strain remained strongly associated with being unwilling to 

incur any out of pocket costs for pharmacogenomic testing (little spare money OR = 1.4; cut 

back to pay bills OR = 2.2; difficulty paying bills OR = 15.3, P for trend < 0.001). Likewise, 

after adjusting for other variables, older patients (OR per 10-year increase in age = 1.48, 
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95% CI = 1.09-2.01, P = 0.01) and women (OR = 1.36, 95% CI = 0.98-1.90, P = 0.06) were 

less likely to be willing to incur out of pocket costs. Patients who perceived a low value to 

pharmacogenomics testing were associated with being less willing to incur out of pocket 

costs (OR = 2.61, 95% CI = 1.81- 3.77, P < 0.001). Finally, of those patients willing to incur 

out of pocket costs, an overwhelming majority (87%) would not pay more than $250, with 

most (58%) indicating that $100 was their maximum.

Our results indicate that while a majority of patients might be interested in and value 

pharmacogenomic testing, a large portion would only do so if it was completely reimbursed 

by insurance. This finding is particularly compelling since participants had first-hand 

knowledge of the potential benefits of pharmacogenomic testing with 21% of patients 

exposed to a drug acting through CYP2D6 in the prior 2 years and over 50% exposed during 

the past decade. Therefore, these results may reflect a best case scenario and indicate an 

informed ambivalence to the value of this testing. Or, it may be that the offering of genetic 

testing in a clinical setting – versus ordering a DTC genetic test on one's own volition – 

activates the notion that such testing should be a health insurance-covered expense. The 

impacts of these forces on testing uptake and willingness to pay may be compounded by the 

fact that it has been challenging to clearly establish the value of preemptive 

pharmacogenomic testing to the healthcare system despite the recognized value to 

individualized care.9-11 Cost-effectiveness, cost-utility, and cost-benefit analyses in the area 

of pharmacogenomics are needed to guide further discussion on this topic and better educate 

healthcare payers and patients. To facilitate these important research areas, the Mayo Clinic 

Center of Individualized Medicine is expanding the RIGHT Protocol study to include an 

additional 10,000 patients.

We observed that a patient's financial situation is a key driver of a willingness to incur any 

out of pocket costs for pharmacogenomics. These findings add empiric evidence to the 

concern that future benefits of pharmacogenomics testing may be disproportionately 

allocated to patients with more financial resources.12, 13 These results support the need for a 

national conversation about pharmacogenomic testing reimbursement given that advances in 

clinical medicine often result in widening health disparities among patients with social and 

economic vulnerability.14

Alternatively, the variable levels of willingness to pay across socioeconomic lines may 

reflect a differential ambivalence regarding the utility of genetic data. Qualitative work has 

demonstrated that members of underserved communities may not be particularly interested 

in the added value of personalized genetic information relative to more significant social and 

environmental factors contributing to health inequities.15 Although we were unable to access 

differences among underserved racial/ethnic minority patients, pharmacogenomics hold the 

promise to reduce health disparities through actionable observations of variable drug 

responses across ethnic groups for certain conditions.16 However, these advances 

concomitantly hold the risk to widen disparities through reification of race as a genetic, 

rather than social construct, with implications for exacerbated discrimination.17-20

In conclusion, strategies to implement pharmacogenomic testing outside of large academic 

medical centers, where testing can be supported by grant or institutional funding, are needed 
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to address infrastructure and financial barriers. Personalizing treatment for patients based on 

their individual genetic variation will only improve the health of those who have access to 

them, further worsening the gap in health indicators in specific populations. Any 

undertaking of pharmacogenomics will need to include strategies to address the existing gap 

in healthcare disparities and take measures to ensure populations with economic 

vulnerability benefit from this new knowledge.
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Figure. 
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Table 1
Characteristics of the RIGHT Protocol Participant Survey Respondents

Characteristics

n 869

Age, mean years ± standard deviation 59 ± 5.5

Female, n (%) 475 (55)

Number of prescription medications used in the past month, n (%) (n=797 responded)

 0 183 (23)

 1-2 342 (43)

 3+ 272 (34)

Drug/dose change recommended based on CYP2D6 phenotype, n (%)†

 No 530 (61)

 Yes 339 (39)

Self-reported health status, n (%) (n=858 responded)

 Excellent 153 (18)

 Very good 447 (52)

 Good 216 (25)

 Fair 37 (4)

 Poor 5 (1)

If more pharmacogenomic tests were to become available, I would ask my health care provider to order these for me, n (%) (n=804 
responded)

 Strongly agree 305 (38)

 Somewhat agree 253 (31)

 Neither agree nor disagree 216 (27)

 Somewhat disagree 23 (3)

 Strongly disagree 7 (1)

Self-reported financial status, n (%) (n=823 responded)

 After paying the bills, I still have enough money for special things that I want 538 (65)

 I have enough money to pay the bills, but little spare money to buy extra or special things 216 (26)

 I have enough money to pay the bills, but only because I have cut back on things 51 (6)

 I am having difficulty paying the bills, no matter what I do 18 (2)

†
Phenotypes categorized as drug/dose change recommended are ultra-rapid, extensive to ultra-rapid, poor to intermediate, and poor. Phenotypes 

categorized as no drug/dose change recommended are extensive, intermediate to extensive, and intermediate.
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