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Introduction

Polygenic testing is a form of individualized genomic eval-
uation that aggregates variation in multiple genes into a 
single lifetime risk score for a particular disease, including 
for several common, chronic health conditions.1 With a bet-
ter understanding of the contribution of polygenic variation 
to common health conditions affecting a significant propor-
tion of adults, there are multiple opportunities for early ini-
tiation of preventive interventions and medical screening in 
primary-care settings.2,3 As polygenic risk information 
(PRI) is more widely adopted, the vision of improving pop-
ulation health through individualized medicine4 may 
become a reality. This vision supports efforts like the 
National Institutes of Health’s eMERGE IV consortium,5 
which is studying the impact of integrating PRI into pri-
mary care.

Despite the appeal of this vision for disease prevention, 
there is need to examine the potential impact of PRI in the 
primary care context—the clinical setting where most PRI 
would be addressed. Primary care involves complex and 
compacted workflows which make the introduction of new 

tools into existing patient encounters a non-trivial matter. 
Primary care physicians may serve large caseloads of 
patients, requiring efficient clinical workflows (e.g., briefer 
patient encounters, asynchronous communication) even as 
many patients have complicated care management needs. 
Whether or not PRI, in the primary care context, can make 
a meaningful impact on disease prevention efforts may 
depend not so much on the quality of the risk information it 
provides, but rather on the ways patients respond to disease 
prevention discussions prompted by PRI, including how 
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likely patients are to accept new preventive interventions 
indicated by elevated polygenic risk.

The eMERGE IV consortium sites plan to insert PRI into 
the primary care context, with the goal of achieving (and 
measuring) early identification of disease risk and initiating 
preventive interventions in patients with elevated polygenic 
risk scores. In a prior study, conducted in preventive cardi-
ology, the incorporation of PRI into patient care was pro-
ductive—provider and patient, together, were able to 
process the patient’s PRI and agree upon next steps (initia-
tion of a statin medication).6 In that study, the integration of 
PRI acted as a trigger for early initiation of a preventive 
medication with the goal of significantly reducing the 
patient’s risk of a future severe health outcome. Whether a 
similar outcome will be achieved when PRI is addressed in 
primary care settings is unclear.

Recognizing the complexities of the primary care con-
text and the importance of patient receptivity to PRI for 
achieving improved disease prevention outcomes, we con-
ducted an interview study to examine patients’ understand-
ings of PRI and its potential relevance to disease prevention. 
Our results speak to the potential benefits and limitations of 
integrating PRI into primary care.

Methods

Participants and Setting

We drew a random recruitment frame of patients from 
among individuals who received primary care in the last 
year at one of the Mayo Clinic campuses in Rochester, MN, 
USA. We limited our sample to patients between 41 and 
75 years of age, which was the same age criteria for patients 
who would later be invited to the eMERGE IV study in 
Rochester. eMERGE IV is a multi-site genomic screening 
study funded by the National Human Genome Research 
Institute which aims to generate and return PRI on 10 con-
ditions to approximately 25,000 participants and measure 
the impact of those results in guiding disease prevention. Of 
the 25,000 participants, 20,000 are expected to be adults 
who will receive PRI for eight conditions. It is anticipated 
that over 20% of study participants will receive a “high 
risk” polygenic result in the course of their participation in 
eMERGE IV.5

Recruitment and Data Collection

Our study was approved by the Mayo Clinic Institutional 
Review Board (IRB# 20-012806). A research assistant 
made recruitment calls, and interested participants were 
scheduled for an interview. Interviews were conducted by 
phone and followed a semi-structured interview guide. 
After obtaining oral consent from participants, interviews 
began with the interviewer giving a description of PRI, 

including how a biological sample would be collected and 
examples of the kinds of results and information that would 
be returned from the genetic testing. Participants were then 
asked to imagine being invited to the eMERGE IV study 
and were probed about whether they would have questions 
or concerns before deciding to participate. Participants were 
also asked to describe the ways they felt polygenic risk 
results might be valuable or limited in value. Finally, we 
queried participants about the kinds of actions they might 
be willing to take on the basis of PRI (e.g., lifestyle changes, 
new preventive medications).

Data Analysis

Interviews were audio recorded, and recordings were tran-
scribed by a professional transcription service. Transcripts 
were verified by research staff. To facilitate analysis of the 
transcripts, a codebook was developed based on the inter-
view guide and expanded based upon themes identified dur-
ing an initial review of the transcripts. Transcripts were then 
coded independently by two coders who subsequently recon-
ciled their coding activities through consensus deliberation.

Results

We reached out to 110 eligible individuals from our sample 
frame. We were unable to make contact with 65 of these 
individuals; 18 individuals declined to participate, and 7 
individuals who were interested in participating were 
unable to be scheduled for an interview. Additionally, one 
individual who was scheduled for an interview did not com-
plete the HIPAA form required by the IRB. We were able to 
complete interviews with the 19 remaining individuals, 
which averaged 20.5 minutes in length (min = 13 minutes 
46 seconds, max = 35 minutes 09 seconds).

Three themes emerged from our data related to partici-
pants’ enthusiasm for PRI-informed disease prevention in 
the primary care context: (1) most participants described 
PRI as valuable for disease prevention, (2) many partici-
pants felt that PRI should be corroborated by other methods 
of determining disease risk, and (3) participants expressed 
hesitation about accepting preventive interventions 
prompted only by elevated polygenic risk.

PRI is Valuable for Disease Prevention

After describing the study to interview participants, we 
asked participants if they would consider PRI to be valu-
able. Most affirmed the value of PRI and noted its potential 
relevance to disease prevention:

I think it would all be good. I mean, it might kinda wake ya up 
too to a fact that maybe somethin’ you’re doin’ is, you know, 
somethin’ you need to quit too— or-or change-change habits or 
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whatever too. You know, it could be dietary or-or smoking or 
whatever. I mean, you know, underlying conditions that, you 
know, if-if it points it out, yeah— I-is everybody gonna proceed 
to do somethin’ about it? I don’t think so— but, uh, I think most 
people if-if they know there’s a-a risk, you know, they’re gonna 
wanna see what they can do to— you know, eliminate it or 
make it less severe. [P5, 67 y.o. male]

Participants regularly described indications for “lifestyle 
change” as a desirable outcome of the genetic testing, includ-
ing modified diet, increased exercise, environmental adjust-
ments, and modifications of other health-related activities. 
Although some participants described PRI as “good to 
know” information, most stated that they would consider 
taking some sort of action if they received a high-risk result.

Most participants also affirmed that they would want 
their primary care physician to have access to their results. 
While some participants assumed that their primary care 
physician would have access to their polygenic results and 
would review those results in a future clinical encounter, if 
necessary, other participants described plans to proactively 
share their results with a physician to ensure that appropri-
ate actions were taken:

I use the [Mayo Clinic Patient] portal. I probably would send 
a message to my provider to say—you know, “I just found this 
out. What do ya think?” As far as, like, seeking, you know, 
additional testing or anything like that, that would be something 
that I would, um, you know—would leave up to my provider 
whether they would just say, “Yeah, let’s talk about it at your 
next appointment,” or, “Yeah, let’s get you in right away,” I 
guess. But, yeah, would I take initiative even if I didn’t have an 
upcoming appointment, you know, not wait? I wouldn’t wait ’til 
my next upcoming appointment to throw it out there to my-my 
primary care. [P16, 51 y.o. female]

Although less common, some participants reasoned that 
elevated polygenic risk scores might indicate a need for 
more frequent preventive-health screenings (e.g., more fre-
quent colonoscopies) and were generally favorable about 
preventive screening and disease monitoring as a valuable 
outcome of a polygenic risk evaluation:

Maybe you do need to, you know, go in for those-those exams, like 
those colonoscopies— that they say now at 45 you should do—
rather than wait, I mean, if I—if I get something back that they 
say genetically you may be at risk. I guess that would encourage 
me to-to do my well checks, I guess. [P11, 45 y.o. female]

PRI Needs to be Corroborated by Other 
Methods of Determining Disease Risk

Participants qualified the value or actionability of PRI in a 
number of ways. For example, one participant questioned 
the value of PRS information unless it could provide unique 

information that could not be ascertained through other 
means:

So, if I know, for example, I’ve got colon cancer in the family 
or I have heart disease in the family, uh, and I have hypertension, 
well, you know, I pretty much have an idea already that I’m at 
some risk for heart attack or stroke. Um, and, um, uh, so I’d - 
I’d like an increment to what I know—to what I already know, 
uh, for this to be, uh, to—for this to be interesting. [P1, 68 y.o. 
male]

Many participants also expressed a desire for conven-
tional testing to corroborate PRS results. In one case, a par-
ticipant felt that results he had received in another genetic 
testing study “weren’t true” and called into question whether 
PRS information could be trusted:

From the results I saw, from the [other genetic screening] 
study, there was a—I know that—well, maybe it’s getting better, 
but there were some things in the results that definitely weren’t 
true—based on what they found. So I-I know that it probably 
wouldn’t be universally true, so I’d go to the provider for as to 
get, if possible, get-get additional testing to determine the 
likelihood of having a certain disease. [P6, 47 y.o. male]

Participants who qualified the value or actionability of 
PRI also included those who recognized the relative new-
ness of the polygenic risk evaluation, those who questioned 
whether there were clear guidelines for responding to poly-
genic risk, and those who questioned the preparedness of 
their primary care physician to take appropriate action. 
Some participants indicated that they would need to be con-
vinced of the actionability of their results in the context of a 
conversation with a provider:

Unless there was something that they told me that would 
convince me that— you know, I mean, you know, like, okay, 
well, yeah, but once you get the high cholesterol, we—you 
know, it takes us six months to get it down, and you know, 
during that six months it could be—you know, you could have a 
heart attack. Then, I might go, oh, okay, yeah, maybe 
preventative is better. [P11, 45 y.o. female]

Finally, some participants described PRI as just one fac-
tor to consider in the context of adopting preventive inter-
ventions and described a need for additional clarity about 
disease progression and the potential efficacy of non-phar-
macological interventions:

I would not start on anything [any medication] until I-I had 
sort of the diagnostic confirmation—that, yes, this is now 
becoming an issue [and] confirmation of a trajectory or a 
pattern that says it's getting, it's kinda progressing, and you 
know, despite, um, other efforts. At that point, I would—I would 
entertain, okay, what-what are the—what are the other—what 
are the other possibilities here? [P12, 42 y.o. male]
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Polygenic Risk, by Itself, is not a Sufficient 
Reason to Initiate Preventive Interventions

Our interviews examined participants’ views of the action-
ability of PRS results and explored the extent to which par-
ticipants would be willing to initiate a preventive management 
plan or take new prescription medications based on PRS 
results. In a few interviews, we also asked about participants’ 
willingness to consider preventive surgery.

Participants offered several reasons why they would be 
hesitant to start new medications based exclusively on poly-
genic indications of risk. Sometimes this was described as 
an aversion to medications in general: “This is just my own 
predisposition, I’m pretty adverse to any kind of med in 
general” [P12, 42 y.o. male]. Participants also expressed a 
desire for their genetic risk to be more clearly actionable or 
else corroborated by other, non-genetic tests. For example, 
one participant seemed not to appreciate the actionability of 
genetic risk factors without corroborating evidence of need:

I don’t think that I would wanna be taking a medication until 
my bloodwork or whatever test you’re doing is saying that I’m 
in need of it. [. . .] To me, the pill is treating something that you 
don’t have. [P20, 72 y.o. female]

Another participant described hesitancy about interven-
tions without manifest symptoms of illness or inputs from 
other corroborating diagnostic tests:

Taking some sort of intervention without additional, like, 
scanning or imaging. Or, you know, I guess—you know, when 
you say alone, just going in and doing something without 
doing, you know, any-anything additional like that, yeah, that 
would make me a little hesitant, um, just because I feel like, any 
time I ever had procedures it’s all kind of a protocol. “Well, 
let’s look at this. We see the symptoms. Well, let’s look at this. 
Let’s look at this. Let’s look at this.” And so, you know, just 
going on the—that particular testing seems just out of the 
ordinary where—you know, there wouldn’t be other exploratory 
things to really get a full diagnosis of, you know, what the issue 
might be. [P16, 51 y.o. female]

Similarly, another participant described misgivings about 
the certainty of genetic risk and described concern about over-
treatment in the absence of manifest symptoms of disease:

Given the information that I have and the limited knowledge 
that I have— you know, if they were just to say, well, yeah, let’s 
just start you on this [medication] ‘cause we think you’re 
gonna get, um, issues with cholesterol later— oh, okay. Um, 
probably I wouldn’t. [P11, 45 y.o. female]

Some participants also expressed concerns about the 
side-effects of preventive medications, acknowledging that 
preventive interventions often involve quality-of-life trad-
eoffs. For these participants, the perceived actionability of a 

high-risk polygenic result was reduced if the recommended 
preventive intervention introduced other risks:

You know, statins, that’s kind of a slippery slope. They have 
some significant side effects. I mean, you know, you can end up 
with liver enzyme issues and all of that. So, um, I don’t know. I 
think I would probably have to see something-something else—
you know, either a lab value or, yeah, somethin’ else [ in 
addition to genetic risk information ] to make me wanna start 
on a statin. [P13, 60 y.o. female]

When we asked about preventive surgeries that might be 
suggested by a high polygenic risk score, participants 
expressed considerably more hesitancy. Sometimes this 
was due to their recognition of advanced age and the risks 
of undergoing surgery. Other participants simply described 
surgery as a significant intervention for which they would 
require additional information before making a decision. 
For example:

I guess it would depend on how invasive [the interventions] 
were. For instance, if I’m being told to actually remove a breast 
because I might get breast cancer, that’s fairly invasive. I’d be 
a little more hesitant to do something that serious too quickly. 
But, yeah, taking a medication, I’d be willing to take something, 
I think, if it prevents some disease down the road. [P9, 67 y.o. 
female]

In only a few cases, participants expressed willingness to 
do whatever intervention was indicated by PRI.

I would be open to [a new prescription medication]. I think that 
would be—if they’re recommending that, and they know my 
body, and if that’s—this is something that I may get in the future 
for diagnosis, I would be positive to— move ahead and pre—
try to prevent that from— from me getting that disease. [P10, 
54 y.o. female]

Discussion

Our findings illuminate how patient expectations for PRI in 
the primary care context could moderate the impact of PRI 
on patient adoption of disease prevention strategies. Our 
findings suggest three points regarding the effective inte-
gration of polygenic risk evaluation into primary care.

First, PRI may be useful for initiating conversations 
about disease prevention. Among individuals who agreed to 
participate in one-on-one qualitative interviews, we found 
consistent interest in polygenic risk evaluation for common 
conditions. In almost every case, we also found that indi-
viduals wanted to learn personal risk information and rec-
ognized the value of PRI for disease prevention. This is an 
encouraging finding, as it suggests that patients may be 
willing to accept this kind of genetic evaluation in the con-
text of primary care and may be amenable to taking 
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preventive actions based on their genetic results. Given the 
interest in PRI that we observed, it is possible that elevated 
polygenic risk may serve as a trigger for earlier initiation of 
conversations about disease prevention in the primary care 
context. In situations where polygenic testing flags elevated 
genetic disease risk—especially before other risk factors 
have been detected—the frequency of preventive screen-
ings may be increased, and preventive measures may be 
discussed.

Second, while participants were generally interested in 
PRI, their interest in initiating preventive interventions as 
indicated by PRI was mediated by the perceived burden of 
the intervention. This is consistent with an extensive litera-
ture on health behaviors (most notably, the Health Belief 
Model) which acknowledges the impact of barriers to action 
in patient decisions about health and disease prevention.7 
For many individuals, initiating preventive medications 
may be a burdensome threshold to cross because for them it 
symbolizes a loss of personal agency in disease prevention 
(they are now dependent on a medication to maintain 
health),8,9 or it represents a resignation to a “sick identity”10 
or the choosing of an unhealthy lifestyle (i.e., one that 
requires medications).11 For other individuals, initiation of a 
preventive medication contradicts their understandings of 
prescription medications and their impact.12,13 For others, 
the risks of preventive medications are deemed to be greater 
than the risks of attempting to mitigate disease risk through 
lifestyle modifications alone.13,14 Many patients will elect to 
pursue lifestyle modifications to address disease risk before 
accepting preventive medications.15,16

This second finding is consistent with an extensive lit-
erature on disease prevention and medication adherence. 
PRI is intended to inform one of the more challenging 
aspects of primary care—engaging patients in disease pre-
vention. Not only does the urgency of managing existing 
disease compete with conversations about disease risk and 
prevention, but more than that, patients and providers are 
not always aligned in how they propose to manage disease 
risk.17 Patients’ personal goals for their health as well as the 
health concerns that are most important to them may contra-
dict the epidemiological reductionisms that inform clinical 
guidelines and evidence-based approaches to disease pre-
vention. Often characterized as a problem of patient “hesi-
tancy” or “nonadherence,” patients’ reluctance about 
evidence-based preventive interventions can sometimes be 
understood by physicians as a “barrier” they are obligated 
to overcome.18 The pervasiveness of this misalignment is 
perhaps most profoundly evident in high rates of primary 
non-adherence to prescribed medications, where patients 
are given prescriptions but choose not to fill them.19-21 Even 
among individuals known to be risk of heart disease, type-II 
diabetes, and hypertension, initiation of preventive medica-
tions is difficult and rates of adherence are problematic.22-25 
Our findings add to this literature by suggesting that PRI is 

unlikely to have a major impact on the long-standing chal-
lenge of promoting disease prevention in primary care.

Third, our findings suggest that PRI will most likely be 
one more tool in the physician’s communication toolbox to 
persuade patients to accept (and adhere to) preventive inter-
ventions they would prefer to avoid. Although patients may 
be disinclined to initiate certain preventive interventions, 
many nonetheless will be agreeable to the generation of 
PRI. As such, PRI may be a helpful tool for nudging patients 
toward preventive interventions (particularly medica-
tions).26 This value may be increased when PRS is com-
bined with a review of non-genetic risk factors, as well as a 
review of pharmacological and non-pharmacological 
approaches to addressing those risks.27,28

Importantly, because PRI is likely to be one of several 
factors in a patients’ decision, its direct contribution to dis-
ease prevention will be difficult to measure.29 Primary care 
providers and other clinicians charged with encouraging 
disease prevention activities in their patients should con-
tinue to leverage emerging strategies and interventions 
advanced by behavioral psychology and other similar sup-
portive sciences in parallel with PRI.30 Furthermore, physi-
cians may find that more traditional risk determinants in 
conjunction with the discovery of early manifestations of 
disease will continue to be an effective motivator for 
patients to initiate interventions to prevent more severe dis-
ease. Our findings suggest that PRI may provide clinicians 
with an additional opportunity to socialize notions of risk in 
ways that begin to move patients toward evidence-based 
risk-reduction behaviors.

Limitations

Our findings are limited by the following factors: First, our 
study employed qualitative interviews intended to charac-
terize a diversity of perspectives; as such, our data do not 
speak to the generalizable prevalence of specific opinions. 
Second, our study was conducted at a large academic medi-
cal center in the upper Midwest, which serves a predomi-
nantly white, well-insured, and well-educated population, 
and may not correspond with perspectives found in more 
diverse populations and healthcare settings. Third, our 
study employed a hypothetical scenario to assess partici-
pants’ perspectives. As such, our findings might not be rep-
resentative of patient perspectives when they experience 
real-life scenarios.

Conclusion

Generating PRI is a worthy enterprise, and efforts like those 
of the eMERGE IV consortium to move PRI into the clini-
cal context are essential to the continued evaluation of the 
potential roles of genomics in medicine. However, achiev-
ing the vision of improving the health of populations 
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through genomic medicine will be a long journey with 
many hurdles, setbacks, and difficult-to-measure gains. 
Those pursuing this vision for genomics-informed disease 
prevention will inevitably have to engage the complexities 
of primary care itself, where patients and physicians work 
together to achieve a shared vision for health.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Funding

The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: 
Research reported in this paper was supported by that National 
Institutes of Health (U01HG006379) and by the Mayo Clinic 
Center for Individualized Medicine.

ORCID iDs

Joel E. Pacyna  https://orcid.org/0000-0002-3103-7805

Richard R. Sharp  https://orcid.org/0000-0001-5441-2084

References

 1. Kullo IJ, Lewis CM, Inouye M, Martin AR, Ripatti S, 
Chatterjee N. Polygenic scores in biomedical research. Nat 
Rev Genet. 2022;23(9):524-532. doi:10.1038/s41576-022-
00470-z

 2. Torkamani A, Wineinger NE, Topol EJ. The personal and 
clinical utility of polygenic risk scores. Nat Rev Genet. 
2018;19(9):581-590. doi:10.1038/s41576-018-0018-x

 3. Adeyemo A, Balaconis MK, Darnes DR, et al. Responsible 
use of polygenic risk scores in the clinic: potential ben-
efits, risks and gaps. Nat Med. 2021;27(11):1876-1884. 
doi:10.1038/s41591-021-01549-6

 4. Khoury MJ, Galea S. Will precision medicine improve popu-
lation health? JAMA. 2016;316(13):1357-1358. doi:10.1001/
jama.2016.12260

 5. eMERGE Network. Electronic Medical Records and Genomics. 
2022. Accessed August, 22, 2022, https://emerge-network.org/

 6. Kullo IJ, Jouni H, Austin EE, et al. Incorporating a genetic 
risk score into coronary heart disease risk estimates: effect 
on low-density lipoprotein cholesterol levels (the MI-GENES 
clinical trial). Circulation. 22 2016;133(12):1181-1188. 
doi:10.1161/circulationaha.115.020109

 7. Jones CL, Jensen JD, Scherr CL, Brown NR, Christy K, 
Weaver J. The Health Belief Model as an explanatory frame-
work in communication research: exploring parallel, serial, 
and moderated mediation. Health Commun. 2015;30(6):566-
576. doi:10.1080/10410236.2013.873363

 8. Conrad P. The meaning of medications: another look at com-
pliance. Soc Sci Med. 1985;20(1):29-37. doi:10.1016/0277-
9536(85)90308-9

 9. Huyard C, Derijks L, Haak H, Lieverse L. Intentional non-
adherence as a means to exert control. Qual Health Res. 
2017;27(8):1215-1224. doi:10.1177/1049732316688882

 10. Ju A, Hanson CS, Banks E, et al. Patient beliefs and atti-
tudes to taking statins: systematic review of qualitative stud-
ies. Br J Gen Pract. 2018;68(671):e408-er419. doi:10.3399/
bjgp18X696365

 11. Polak L. What is wrong with ‘being a pill-taker’? The spe-
cial case of statins. Sociol Health Illn. 2017;39(4):599-613. 
doi:10.1111/1467-9566.12509

 12. Adams S, Pill R, Jones A. Medication, chronic illness and 
identity: the perspective of people with asthma. Soc Sci Med. 
1997;45(2):189-201. doi:10.1016/S0277-9536(96)00333-4

 13. Donovan JL, Blake DR. Patient non-compliance: deviance 
or reasoned decision-making? Soc Sci Med. 1992;34(5):507-
513. doi:10.1016/0277-9536(92)90206-6

 14. Pound P, Britten N, Morgan M, et al. Resisting medicines: a 
synthesis of qualitative studies of medicine taking. Soc Sci Med. 
2005;61(1):133-155. doi:10.1016/j.socscimed.2004.11.063

 15. Tarn DM, Pletcher MJ, Tosqui R, et al. Primary nonadherence 
to statin medications: survey of patient perspectives. Prev Med 
Rep. 2021;22:101357. doi:10.1016/j.pmedr.2021.101357

 16. Gale NK, Greenfield S, Gill P, Gutridge K, Marshall T. Patient 
and general practitioner attitudes to taking medication to pre-
vent cardiovascular disease after receiving detailed informa-
tion on risks and benefits of treatment: a qualitative study. 
BMC Fam Pract. 2011;12:59. doi:10.1186/1471-2296-12-59

 17. Britten N, Stevenson F, Gafaranga J, Barry C, Bradley C. The 
expression of aversion to medicines in general practice con-
sultations. Soc Sci Med. 2004;59(7):1495-1503. doi:10.1016/j.
socscimed.2004.01.019

 18. Cupit C, Rankin J, Armstrong N, Martin GP. Overruling uncer-
tainty about preventative medications: the social organisation 
of healthcare professionals’ knowledge and practices. Sociol 
Health Illn. 2020;42(Suppl 1):114-129. doi:10.1111/1467-
9566.12998

 19. Gil-Girbau M, Aznar-Lou I, Peñarrubia-María MT, et al. 
Reasons for medication non-initiation: a qualitative explo-
ration of the patients’ perspective. Res Soc Adm Pharm. 
2020;16(5):663-672. doi:10.1016/j.sapharm.2019.08.002

 20. Lemstra M, Nwankwo C, Bird Y, Moraros J. Primary non-
adherence to chronic disease medications: a meta-analysis. 
Patient Prefer Adherence. 2018;12:721-731. doi:10.2147/
ppa.S161151

 21. Raebel MA, Ellis JL, Carroll NM, et al. Characteristics of 
patients with primary non-adherence to medications for 
hypertension, diabetes, and lipid disorders. J Gen Intern Med. 
2012;27(1):57-64. doi:10.1007/s11606-011-1829-z

 22. Bates TR, Connaughton VM, Watts GF. Non-adherence 
to statin therapy: a major challenge for preventive cardiol-
ogy. Expert Opin Pharmacother. 2009;10(18):2973-2985. 
doi:10.1517/14656560903376186

 23. Bradley CK, Wang TY, Li S, et al. Patient-reported reasons 
for declining or discontinuing statin therapy: insights from 
the PALM registry. J Am Heart Assoc. 2019;8(7):e011765. 
doi:10.1161/jaha.118.011765

 24. Chapman RH, Benner JS, Petrilla AA, et al. Predictors of 
adherence with antihypertensive and lipid-lowering therapy. 
Arch Intern Med. 2005;165(10):1147-1152. doi:10.1001/
archinte.165.10.1147

 25. Polonsky WH, Henry RR. Poor medication adherence in type 
2 diabetes: recognizing the scope of the problem and its key 

https://orcid.org/0000-0002-3103-7805
https://orcid.org/0000-0001-5441-2084
https://emerge-network.org/


Pacyna et al 7

contributors. Patient Prefer Adherence. 2016;10:1299-1307. 
doi:10.2147/ppa.S106821

 26. Hultgren F, Jonasson G, Billhult A. From resistance to rescue-
patients’ shifting attitudes to antihypertensives: a qualitative 
study. Scand J Prim Health Care. 2014;32(4):163-169. doi:1
0.3109/02813432.2014.982365

 27. Polak L, Green J. Using quantitative risk information in deci-
sions about statins: a qualitative study in a community set-
ting. Br J Gen Pract. 2015;65(633):e264-e269. doi:10.3399/
bjgp15X684433

 28. Bonner C, Jansen J, McKinn S, et al. How do general practitioners 
and patients make decisions about cardiovascular disease risk? 
Health Psychol. 2015;34(3):253-261. doi:10.1037/hea0000122

 29. Jouni H, Haddad RA, Marroush TS, et al. Shared decision-
making following disclosure of coronary heart disease genetic 
risk: results from a randomized clinical trial. J Investig Med. 
2017;65(3):681-688. doi:10.1136/jim-2016-000318

 30. Nieuwlaat R, Wilczynski N, Navarro T, et al. Interventions for 
enhancing medication adherence. Cochrane Database Syst Rev. 
2014;11:CD000011. doi:10.1002/14651858.CD000011.pub4


