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Abstract

Background—While the process of informed consent is designed to transfer knowledge of the
risks and benefits of treatment and to engage patients in shared medical decision-making, this is
poorly done in routine clinical care. We assessed the impact of a novel informed consent form for
percutaneous coronary intervention (PCI) that is more simply written, includes images of the
procedure and embeds individualized estimates of outcomes on multiple domains of successful
informed consent and shared decision-making.

Methods—We interviewed 590 PCI patients receiving traditional consent documents and 527
patients receiving novel ePRISM consents at 9 US centers and compared patients' perceptions,
knowledge transfer and engagement in medical decision-making. Heterogeneity across sites was
assessed and adjusted for using hierarchical models.

© 2014, The Authors. Published by Mosby, Inc.

Address for Correspondence: John Spertus MD, 4401 Wornall Road, Kansas City, MO 64111. spertusj@umkc.edu.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Spertus et al. Page 2

Results—Site-adjusted analyses revealed more frequent review (72% for ePRISM vs. 45% for
original consents) and better understanding of the ePRISM consents (odds ratios (ORs)=1.8-3.0,
depending upon the outcome) with marked heterogeneity across sites (median relative difference
(MRD) in the ORs of ePRISM's effect = 2-3.2). Patients receiving ePRISM consents better
understood the purposes and risks of the procedure (ORs=1.9-3.9, MRDs=1.1-6.2), engaged more
in shared decision-making (proportional OR=2.1 [95%CI=1.02-4.4], MRD=2.2) and discussed
stent options with their physicians (58% vs. 31%; site-adjusted odds ratio=2.7 [95% CI=1.2, 6.3],
MRD=2.6) more often.

Conclusions—A personalized consent document improved the process of informed consent and
shared decision-making. Marked heterogeneity across hospitals highlights that consent documents
are but one aspect of engaging patients in understanding and participating in treatment.

Innovative strategies are needed to accomplish the Institute of Medicine's goals for safer,
more efficient, evidence-based care that respects patients' individual preferences.! One
opportunity is to improve the process of informed consent, a legally-mandated process prior
to treatment.2 Improved consent forms may not only better educate patients about the risks
of treatment, but may also support shared medical decision-making, an ethically-mandated
part of treatment decisions.3 Although distinct,? both processes necessitate detailed
discussions about the purpose, risks and alternatives for treatment, tailored to a patient's
unique clinical situation.

Using evidence to support individualized decision-making is important because there is a
heterogeneity of treatment benefits that varies according to patients' characteristics (i.e.
while some patients have great potential to benefit from particular treatments, others don't).>
Despite the availability of numerous risk models to identify patients more (or less) likely to
benefit from treatment, they are rarely used in routine clinical care. Integrating such risk
models within informed consent documents is an important opportunity to ensure that both
shared decision-making and improved informed consent processes are integrated into
routine care.

To address the need for improved informed consent documents that also support shared
decision-making, we created the Patient Risk Information Services Manager (ePRISM).8
ePRISM is a web-based tool that integrates multivariable risk models, using a patient's
specific clinical risk factors, within editable documents that can be customized to the
consent requirements of individual hospitals. To evaluate ePRISM-generated consent forms
on patients' experiences with the process of obtaining informed consent for percutaneous
coronary intervention (PCI), we examined patients' reviewing and understanding of
consents, knowledge transfer (e.g. understanding of their procedure and its risks) and
participation in shared medical decision-making in a cohort of patients using traditional
consent forms and compared their experiences with a separate cohort of patients treated with
the ePRISM-generated personalized consent forms.
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Methods
Study Design

This study was a survey of patients' perceptions of the informed consent process amongst a
group of patients treated with traditional consent forms and a separate cohort of patients in
whom the ePRISM-generated consents were used. All patients undergoing angiography with
the potential of undergoing PCI received the revised consent forms and were eligible for the
study. After IRB approval, and before implementation of ePRISM, consecutive agreeing
patients were asked to participate in a survey eliciting their demographics, education,
numeracy’: 8 and literacy®, whether they reviewed and understood the consent form, their
knowledge about the procedure and its potential complications, their desire for shared
decision-making,1° and their involvement in discussing the use of a bare metal (BMS) or
drug eluting stent (DES). This was repeated after introduction of the personalized consent
forms. Interviewers approached patients after the procedure, precluding their cardiologists
from knowing which patients would be interviewed and without the interventionalist who
performed the procedure being present. This study was funded by 2 separate grants (see
below), with a goal of enrolling 100 surveys before and after ePRISM at 3 centers (funded
by an AHA grant) and 50 at the other 6 (funded by an NHLBI grant). While the ePRISM
consents were similar across hospitals, the pre-ePRISM evaluation used each hospital's
original form.

Nine centers, representing diverse geography, patient populations, and academic affiliations,
participated in the study. Three (Integris Baptist Health, Oklahoma City OK; Yale-New
Haven Hospital, New Haven, CT; and Mayo Clinic, Rochester MN) began participation in
2009 and 6 (Washington University/Barnes-Jewish Hospital, St. Louis MO; The Heart
Hospital at Baylor, Plano TX; Kaiser Permanente, San Francisco CA; Baystate Medical
Center, Springfield MA; Henry Ford Hospital, Detroit MI; and St. John's Hospital,
Springfield IL) in 2010. Site Principal Investigators summarized the processes of informed
consent at their institutions, which did not differ after implementation of ePRISM.
(Appendix 1).

Design and Implementation of ePRISM-generated Informed Consent Documents

Informed consent documents, in general, suffer from being written at too high of an
educational level for many patients to understand,!1 omit educational information about the
specific procedure and lack patient-specific estimates of risks and benefits. To address this, a
template of an informed consent document, written at the 8" grade level and embedded with
educational diagrams of angiography and PCI, was provided to each study site for editing
(Figure 1).

Within these consent documents, validated risk models from the American College of
Cardiology (ACC) National Cardiovascular Data Registry (NCDR) were incorporated,
including their peri-procedural mortality model,12 bleeding risk model!3 and a model
predicting target vessel revascularization (TVR) after bare metal (BMS) and drug eluting
stents (DES).14 While mortality is an informational requirement of consent forms,?2 the
bleeding model can not only inform patients of their risks, but also assist clinicians in

AmHeart J. Author manuscript; available in PMC 2016 February 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Spertus et al.

Page 4

targeting more aggressive bleeding avoidance therapies in those at higher risk for
bleeding.® The TVR model represents an opportunity to engage patients in shared decision-
making. While DES lower the risk of TVR,16 DES also require long-term dual anti-platelet
therapy for a substantially longer time than BMS when used in the treatment of stable
coronary disease.1”: 18 TV/R risk was included to enable the interventionalists to quantify the
benefits of DES as part of their discussions with patients so that they balance the risks of
TVR with the requirements for prolonged dual anti-platelet therapy, which can be costly and
increase patients' risks for bleeding.

To implement the ePRISM consent forms, each site tailored the consent to their institutional
and state requirements. A relay server was then placed in each hospital's network to pre-
populate ePRISM with demographic and lab information. To generate a personalized
consent form, nurses (at 7 of 9 institutions) or physicians (at 2 institutions) entered the 13
variables needed to execute the 4 ACC risk models and to print patients' individualized
consent forms. This took, on average, <2 minutes. Patient flow and the timing of acquiring
informed consent did not differ at any of the institutions before and after implementation of
the ePRISM consents. The use of ePRISM consent forms was considered a quality
improvement initiative by each center and no patient-level consent was required to use the
new consent forms. However, interviewing patients' about their perceptions of the consent
process was approved by each center's Institutional Review Board and conducted after the
patient's PCI.

Statistical Analyses

For the ePRISM implementation, we described the proportion of PCls conducted with an
ePRISM consent (excluding primary PCI for STEMI, for which a more brief consent is often
obtained and there is limited opportunity for shared decision-making). Characteristics of
patients receiving original vs. ePRISM-generated consents were compared with chi-square
and t-tests. Three broad categories of outcomes were assessed; patients' experiences with the
consent process, the success of knowledge transfer and their engagement in shared medical
decision-making. Patients' experiences were elicited by asking patients whether they had
reviewed the consent forms (yes vs. no) and, among those who read the forms, their
assessments of the clarity of the information (e.g. its understandability and their nervousness
after reading the form) using previously validated instruments.1® 20 Knowledge transfer was
assessed by asking patients' their understanding of the procedure and their recall that death
and bleeding were potential complications. Patient engagement in shared decision-making
was assessed by using the Deber instrument to quantify patients' desire to participate in
treatment decisions and their role in selecting a stent type.19 Patients were also asked
whether or not they discussed stent types with their physicians.

We also examined variability in the impact of ePRISM across sites. The independent effect
of ePRISM was estimated using hierarchical logistic regression models (or proportional
odds models for ordinal outcomes), with an overall fixed effect for ePRISM and random
effects for hospital and for the effect of ePRISM within hospital. Patient-level covariates
having a standardized difference of >10% between groups, including education,
dyslipidemia, smoking status, chronic lung disease, history of depression, procedure type
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and clinical status (e.g. stable angina vs. NSTEMI or unstable angina) were included in all
adjusted models. All fixed effects were centered within hospital to account for potential
confounding by site, yielding within-hospital estimates of effect. This approach accounts for
the practice variation present across hospitals and is a more accurate representation of the
potential benefits of the personalized consents for “typical” patients at each hospital. The
fixed effect of ePRISM, reported as an odds ratio, represents the average of the effects
across all hospitals. Heterogeneity in the effect of ePRISM across hospitals was summarized
by the variance of the ePRISM random effect, transformed to represent the median relative
difference (MRD) in odds ratios between two randomly selected hospitals for patients with
identical covariates (e.g., a MRD of 2.0 denotes that the benefits of ePRISM in two
randomly selected hospitals differ by a factor of 2; an MRD of 1.0 indicates no variation
across hospitals).?! The variability across centers reduced the effective sample size
decreased by 30-94%, resulting in significantly lower study power.

Approximately 8% of patients were missing data on one or more of the covariates included
in the above models (6% were missing only one; the highest missing rate for any variable
was 3%). Missing covariates values were imputed using sequential regression imputation so
that all available data could be retained in the analyses.22 Analyses were conducted in SAS
9.2 (SAS Institute Inc., Cary, NC) and R version 2.13.1.23 All analyses were 2-tailed and
evaluated at a significance level of 0.05.

The study was supported by an AHA/Spina Outcomes Research Center grant (0875149N)
and the National Heart Lung and Blood Institute (R0O1-HL096624 who had no role in data
collection, analysis, interpretation or the decision to submit the results.

Literacy levels were reduced in the ePRISM consents and the proportion of patients
receiving the ePRISM consents varied across centers (Table 1). Characteristics of the 590
patients receiving traditional consents and the 527 patients receiving ePRISM consents were
generally similar (Table 2), although ePRISM cohort included more smokers with a history
of lung disease and depression, and who were more often treated for stable angina.

Patients' Perceptions of the Informed Consent Documents

Across all hospitals, substantially more patients reviewed the ePRISM consent form than the
traditional consents (72% vs. 45%). Moreover, among patients who reviewed the consent
forms, those using the ePRISM forms were more likely to feel that the treatment (49% vs.
25%) and complications (50% vs. 27%) were completely clear. There was also a
significantly greater perception that the forms were more completely understood (52% vs.
31%) and easier to read (48% vs. 24%). Patients reviewing the ePRISM consent forms were
more likely to report that the forms did not make them nervous at all (77% vs. 62%), even
though they contained explicit estimates of risk.

After accounting for the variability across sites, the independent mean effect of the ePRISM
consent forms, expressed as odds ratios, on patients' review and perceived comprehension

AmHeart J. Author manuscript; available in PMC 2016 February 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Spertus et al.

Page 6

varied from 1.8 — 3.0, with the effects significantly favoring ePRISM for all domains except
clarity of treatment and patients' nervousness after reviewing the consent (Table 3). Marked
heterogeneity in the benefits of the ePRISM-generated consents across hospitals was
observed, with median relative differences (MRDs) of the benefits varying from 2 to 3.2-
fold across centers. A representative figure of the site variability for reviewing the consent
forms is shown in Figure 2.

Knowledge Transfer

The ePRISM consent forms were more successful at communicating the purpose and risks
of PCI. Patients reviewing the ePRISM consents were more likely to perceive that they
understand the purpose of the procedure (97% vs. 93%) and balloons (87% vs. 79%), but no
difference in the purpose of stents was noted (95.1% vs. 94.9%,). While the absolute
differences in rates for understanding the procedure itself are small, and unlikely to be of
clinical significance, the differences in understanding that there are risks of peri-procedural
death and bleeding were large. Patients reviewing the ePRISM consent forms were
significantly more likely to understand that there were risks for mortality (70% vs. 45%,)
and bleeding (70% vs. 40%). After accounting for site variability, there was a 1.9 to 3.9-fold
greater odds of effective knowledge transfer, except for the purpose of stents. Again, marked
heterogeneity was observed for the impact of ePRISM across sites, with MRDs of 4 and 6.2
for patients knowing that there was a risk for mortality or bleeding from the procedure,
reducing the statistical significance in patients' improved understanding of the risks of
mortality and bleeding (p=0.09 and 0.08, respectively).

Patient Engagement in Shared Decision-making

When asked about their desired role in making decisions about treatment, no differences in
patients' desired roles in decision-making were observed (93% using the ePRISM form
wanted some role vs. 89% using traditional consents). More patients using the ePRISM
consents discussed stent options with their physician (58% vs. 31%, site-adjusted odds ratio,
2.1 (95%CI=1.2, 6.3)) with an MRD of 2.6. Importantly, when asked who made the decision
about whether a DES or BMS should be used, 52% of the ePRISM patients felt the doctor
alone made the decision, as compared with 72% using traditional consents. The site-adjusted
proportional odds of patients being involved in deciding stent type was 2.13 (95%CI=1.02,
4.43), with an MRD of 2.2.

Discussion

We implemented and evaluated a novel consent form that explicitly incorporated patients'
individualized risk estimates for complications (i.e. bleeding and mortality) and restenosis
after BMS and DES using a more descriptive form with graphical images of the procedure.
As compared with traditional consent documents, we found substantial overall
improvements in virtually all aspects of informed consent and shared decision-making,
including greater patient review, more knowledge transfer and greater participation in stent
selection. We also found marked heterogeneity of benefits across sites, with a >4-fold
difference in some benefits of ePRISM across sites. This variability highlights that an
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informed consent document is but one element of a process for informing patients of
treatment options and engaging them in shared decision-making.

The personalized consents are congruent with the recent call for improving the process of
informed consent,24 and address well known deficiencies in standard consent documents. In
a survey of 157 US hospitals, Bottrell and colleagues concluded that consent “forms, as
designed, have limited value: they are constructed to authorize treatment or to document an
action pertaining to informed consent, regardless of whether the informed consent process
was successfully accomplished or of minimal quality.”25 Even though we interviewed
patients after their procedure, when they may have received additional teaching in the post-
procedure setting that could have biased our assessments and minimized differences
between groups, we were still able to demonstrate that the novel consent forms could
markedly advance the goals of the consent process and better engage patients in shared
decision-making. In fact, it is not possible for consents to serve their purpose if patients do
not even review them. Finding that less than half of patients read the traditional consents, as
compared with almost 3 quarters with the personalized consent forms, further underscores
the potential of redesigned forms to improve the processes of care.

A recent study of Medicare patients noted that only 10% of PCI patients were offered
alternatives to stenting and only 16% were asked about their treatment preferences.26 By
introducing outcome estimates (i.e. risks of TVR) in the consent form, we were able to
engage patients in discussing stent options prior to the use of peri-procedural sedation. It is
noteworthy, however, that even with the ePRISM consents only 58% of patients recalled
discussing stent options with their physician (a 3-fold increased odds of discussing stent
types of patients as compared with traditional consents), even though 93.3% wanted to
participate in making decisions about their treatment. This underscores the need for further
improvements in engaging patients in shared decision-making about stent choices.

Our approach also overcomes some of the challenges of using decision aids, which are often
tangential to clinical care and not routinely used.2” Integrating individualized risk
predictions within the legally-mandated informed consent process enables clinicians and
patients to use them on a routine basis for shared decision-making. Similar approaches could
be considered for other procedures, including orthopedic, bariatric, obstetrical and surgical
consents.

Our findings should be interpreted in the context of the following potential imitations. First,
we did not randomize patients. Although this study design limits our ability to define
causality and exclude confounding, the absolute differences were large and rapid, making it
unlikely that secular trends in the process of obtaining consent accounted for our findings.
Second, only 9 sites were included in the study, limiting the power of the site-adjusted
analyses and generalizability to other institutions. Third, it is possible that participation in
the study and the use of new consents may have led to a "Hawthorne Effect’. Importantly,
physicians did not know which patients would be interviewed and are unlikely to have been
able to "game’ the assessment. We are also unable to define which aspect of the process of
implementing the personalized consent forms led to the observed improvements (e.g. the
forms themselves or the attention given to the consent process during the study). Moreover,
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the variability in use of the consent forms substantially limited the power of our analyses
and more consistent use within and across sites would have made other outcomes of the
consent process more statistically significant. A final concern might be that the risk
estimates can become outdated, as new generation stents enter clinical practice. However,
once updated models with these new technologies are created, they can be readily
implemented in ePRISM so that the latest available data are always used.

In summary, we found that the ePRISM consent can improve many of the goals of informed
consent and shared decision-making in PCI. However, there was substantial heterogeneity in
the magnitude of these improvements across the 9 hospitals, underscoring that the consent
document is but one aspect of eliciting consent. Nevertheless, redesigning consent forms,
potentially including the use of embedded risk models and more educational documents, is a
promising strategy for achieving both the ethical mandates of informed consent and
encouraging shared decision-making,3 while also advancing the Institute of Medicine's goals
for improving healthcare.l
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Appendices

Appendix Table 1

Qualitative Description of Consent Process at Each Site

Formal Consent
Physician Nlé',;:e FeLItosw educational § or?esder;; signed in s? 0::5 r:;
Site | gets consent 9 g materials gne holding room 9
f consent consent - office room for
signed signed signed provided to setting for inpatient
patient outpatient P
1 +++ - ++ ++ - +++ +
2 + +++ - ++ - +++ +++
3 ++ - +++ - + +++ ++
4 ++ - +++ - - +++ +++
5 +++ - ++ ++ - ++ +++
6 + +++ - - - +++ +++
7 ++ ++ - +++ - +++ +++
8 +++ - +++ ++ - - +++
9 + - +++ + - +++ ++

+++=Predominant mode, ++=0ccasional mode, +=Rare mode, —=Notdone

AmHeart J. Author manuscript; available in PMC 2016 February 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Spertus et al.

References

1.

Page 9

Institute of Medicine. Crossing the Quality Chasm: A New Health System for the Twenty-first
Century. National Academy Press; Washington: 2001.

. American Medical Association. Informed Consent. American Medical Association; Chicago: 2011.
. President's Commission for the Study of Ethical Problems in Medicine and Biomedical and

Behavioral Research. Making Health Care Decisions: A Report on the Ethical and Legal
Implications of Informed Consent in teh Patient-Practitioner Relationship. Library of Congress;
Washington DC: 1982.

. Whitney SN, McGuire AL, McCullough LB. A typology of shared decision making, informed

consent, and simple consent. Ann Intern Med. 2004; 140(1):54-9. [PubMed: 14706973]

. Hayward RA, Kent DM, Vijan S, Hofer TP. Multivariable risk prediction can greatly enhance the

statistical power of clinical trial subgroup analysis. BMC Med Res Methodol. 2006; 6:18. [PubMed:
16613605]

. Soto GE, Spertus JA. EPOCH and ePRISM: A Web-Based Translational Framework for Bridging

Outcomes Resaerch and Clinical Practice. Computers in Cardiology. 2007; 34:205-208.

. Fagerlin A, Zikmund-Fisher BJ, Ubel PA, Jankovic A, Derry HA, Smith DM. Measuring numeracy

without a math test: development of the Subjective Numeracy Scale. Med Decis Making. 2007;
27(5):672-80. [PubMed: 17641137]

. Zikmund-Fisher BJ, Smith DM, Ubel PA, Fagerlin A. Validation of the Subjective Numeracy Scale:

effects of low numeracy on comprehension of risk communications and utility elicitations. Med
Decis Making. 2007; 27(5):663-71. [PubMed: 17652180]

. Bass PF 3rd, Wilson JF, Griffith CH. A shortened instrument for literacy screening. J Gen Intern

Med. 2003; 18(12):1036-8. [PubMed: 14687263]

10. Deber RB, Kraetschmer N, Irvine J. What role do patients wish to play in treatment decision

11.

12.

13.

making? Arch Intern Med. 1996; 156(13):1414-20. [PubMed: 8678709]

Paasche-Orlow MK, Taylor HA, Brancati FL. Readability standards for informed-consent forms as
compared with actual readability. N Engl J Med. 2003; 348(8):721-6. [PubMed: 12594317]
Peterson ED, Dai D, DeLong ER, Brennan JM, Singh M, Rao SV, et al. Contemporary mortality
risk prediction for percutaneous coronary intervention: results from 588,398 procedures in the
National Cardiovascular Data Registry. J Am Coll Cardiol. 2010; 55(18):1923-32. [PubMed:
20430263]

Mehta SK, Frutkin AD, Lindsey JB, House JA, Spertus JA, Rao SV, et al. Bleeding in patients
undergoing percutaneous coronary intervention: the development of a clinical risk algorithm from
the National Cardiovascular Data Registry. Circ Cardiovasc Interv. 2009; 2(3):222-9. [PubMed:
20031719]

14. Yeh RW, Normand SL, Wolf RE, Jones PG, Ho KK, Cohen DJ, et al. Predicting the restenosis

15.

16.

17.

benefit of drug-eluting versus bare metal stents in percutaneous coronary intervention. Circulation.
2011; 124(14):1557-64. [PubMed: 21900079]

Marso SP, Amin AP, House JA, Kennedy KF, Spertus JA, Rao SV, et al. Association between use
of bleeding avoidance strategies and risk of periprocedural bleeding among patients undergoing
percutaneous coronary intervention. JAMA. 2010; 303(21):2156-64. [PubMed: 20516416]
Kirtane AJ, Gupta A, lyengar S, Moses JW, Leon MB, Applegate R, et al. Safety and efficacy of
drug-eluting and bare metal stents: comprehensive meta-analysis of randomized trials and
observational studies. Circulation. 2009; 119(25):3198-206. [PubMed: 19528338]

Grines CL, Bonow RO, Casey DE Jr. Gardner TJ, Lockhart PB, Moliterno DJ, et al. Prevention of
premature discontinuation of dual antiplatelet therapy in patients with coronary artery stents: a
science advisory from the American Heart Association, American College of Cardiology, Society
for Cardiovascular Angiography and Interventions, American College of Surgeons, and American
Dental Association, with representation from the American College of Physicians. Circulation.
2007; 115(6):813-8. [PubMed: 17224480]

18. Spertus JA, Kettelkamp R, Vance C, Decker C, Jones PG, Rumsfeld JS, et al. Prevalence,

predictors, and outcomes of premature discontinuation of thienopyridine therapy after drug-eluting

AmHeart J. Author manuscript; available in PMC 2016 February 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Spertus et al.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Page 10

stent placement: results from the PREMIER registry. Circulation. 2006; 113(24):2803-9.
[PubMed: 16769908]

Arnold SV, Decker C, Ahmad H, Olabiyi O, Mundluru S, Reid KJ, et al. Converting the informed
consent from a perfunctory process to an evidence-based foundation for patient decision making.
Circ Cardiovasc Qual Outcomes. 2008; 1(1):21-8. [PubMed: 20031784]

Coyne CA, Xu R, Raich P, Plomer K, Dignan M, Wenzel LB, et al. Randomized, controlled trial of
an easy-to-read informed consent statement for clinical trial participation: a study of the Eastern
Cooperative Oncology Group. J Clin Oncol. 2003; 21(5):836—42. [PubMed: 12610182]

Larsen K, Merlo J. Appropriate assessment of neighborhood effects on individual health:
integrating random and fixed effects in multilevel logistic regression. Am J Epidemiol. 2005;
161(1):81-8. [PubMed: 15615918]

Raghunathan T, Lepkowski J, Van Hoewuk J, Solenberger P. A Multivariate Technique for
Multiply Imputing Missing Values Using a Sequence of Regression Models. Survey Methodology.
2001; 27(1):8595.

R Project for Statistical Computing. R: A language and environment for statistical computing. R
Foundation for Statistical Computing; Austria: 2006.

Krumholz HM. Informed consent to promote patient-centered care. JAMA. 2010; 303(12):1190-1.
[PubMed: 20332406]

Bottrell MM, Alpert H, Fischbach RL, Emanuel LL. Hospital informed consent for procedure
forms: facilitating quality patient-physician interaction. Arch Surg. 2000; 135(1):26-33. [PubMed:
10636343]

Fowler FJ Jr. Gallagher PM, Bynum JP, Barry MJ, Lucas FL, Skinner JS. Decision-making process
reported by Medicare patients who had coronary artery stenting or surgery for prostate cancer.
Journal of general internal medicine. 2012; 27(8):911-6. [PubMed: 22370767]

O'Connor, AM.; Llewellyn-Thomas, HA.; Flood, AB. Health Aff (Millwood). 2004. Modifying
unwarranted variations in health care: shared decision making using patient decision aids. Suppl
Variation:VARG63-72

AmHeart J. Author manuscript; available in PMC 2016 February 01.



duosnue Joyiny vd-HIN duosnue Joyiny vd-HIN

yduasnuel Joyny vd-HIN

Spertus et al.

e

angen

Figure 1.
Template of ePRISM-Generated Consent Form
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Figure 2.
Site Variability of the proportion of patients reviewing the consent forms across sites.

AmHeart J. Author manuscript; available in PMC 2016 February 01.



Page 13

Spertus et al.

NIH-PA Author Manuscript

, , , , , ss900.d %9 Wiy [eulBlio pade|dal JUSSUOD INSIHdO
%62 %98 %T8 %99 %BL %CZ %YE %S6 %¢6  IUSSUOD INSIYP Buisn syred a]qissod-10d 4O Jusdlad
€€¢  99¢ ¢9T  LTe  ¥9T 09€ 6EC 61C  LET syyed ajqussod-10d Alypuow sbessny
LT ST T 4" 4] S TC 67 €¢ SislfeuonuaAJsIUl JO JBqUINN
06 76 08 S'6 176 176 06 06 9'8 JUSSUOD INSTH®
TET L€T L'6 {54 VAT A N < K A ) g6 O0TT L'ST u8su0d [eulbliO
19A8] apesb pPreaury-yass|4 Wioj JUssuoD
144 6€ T¢ 9 19 S99 514 10T 10T JUSSUOD INSTH®
ti% 6€ 144 89 99 29 S99 00T  TOT Juasu0d [euIblIO
pakanuns sjuaired Jo JaquinN
| H 9 | 3 d o} q v
[endsoH
sansLIsIoRIRY)D [RldSOH
T alqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

AmHeart J. Author manuscript; available in PMC 2016 February 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny Yd-HIN

Spertus et al.

Patient Characteristics

Table 2
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Original Consent (n=590) ePRISM Consent (n=527) P-value
Demographics
Age 64.3+11.4 64.9+10.7 0.41
Female 30.7% 27.1% 0.19
Race 0.31
White/Caucasian 90.0% 92.6%
Black/African-American 6.2% 4.4%
Other 3.8% 2.9%
Education, Literacy and Numeracy
Education level 0.14
<High School 7.5% 10.7%
High School 63.5% 57.4%
College degree 17.5% 18.9%
Graduate degree 11.4% 12.9%
REALM-R health literacy score (0-8) 6.8+2.2 6.9+22 0.32
Subjective Numeracy Ability score (1-6) 43+14 43114 0.47
Subjective Numeracy Preference score (1-6) 43+13 43+13 0.58
Clinical History
Hypertension 82.5% 83.9% 0.53
Dyslipidemia 79.2% 83.7% 0.06
Diabetes 33.5% 33.8% 0.92
Chronic kidney disease 10.5% 9.7% 0.65
Smoking history 0.006
Current 17.2% 14.0%
Past 32.8% 42.0%
Never 50.0% 44.0%
Chronic lung disease 9.6% 14.8% 0.009
History of depression 5.2% 10.2% 0.001
Prior Ml 28.2% 29.7% 0.57
Prior PCI 0.70
<6 months 8.6% 6.7%
6-12 months 4.3% 4.2%
>1 year 30.2% 31.7%
Never 56.9% 57.3%
Prior CABG 19.9% 23.0% 0.22
Chronic heart failure 12.4% 13.3% 0.64
Peripheral arterial disease 8.6% 8.3% 0.86
Prior stroke 5.7% 5.8% 0.93
Cath lab procedure <0.001
Diagnostic cath only 4.3% 1.0%
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Original Consent (n=590)

ePRISM Consent (n=527)

Page 15

P-value

PCI

Indication for procedure
NSTEMI
Unstable angina
Stable CAD
Staged PCI
Other

95.7%

19.8%
35.0%
34.0%
6.7%
4.5%

99.0%

12.4%
26.0%
51.3%
6.6%
4.5%

<0.001
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