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Abstract

Introduction: Engaging patients to make informed choices is paramount but difficult in busy 

practices. This study sought to engage patients outside the clinical setting to better understand how 

they approach cancer screening decisions, including their primary concerns and their preferences 

for finalizing their decision.

Methods: Twelve primary care practices offering patients an online personal health record 

invited eligible patients to complete a 17-item online interactive module. Among 11,458 registered 

users, invitations to complete the module were sent to adults aged 50–74 years who were overdue 

for colorectal cancer screening and to women aged 40–49 years and men aged 55–69 who had not 

undergone a recent mammogram or prostate-specific antigen test, respectively.

Results: The module was started by 2,355 patients and completed by 903 patients. Most 

respondents (76.8%) knew they were eligible for screening. Preferred next steps were talking to 

the clinician (76.6%), reading/research (28.6%), and consulting trusted friends/family (16.4%). 
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Priority topics included how much screening improves life expectancy, comparative test 

performance, and the prevalence/health risks of the cancer. Leading fears were getting cancer/

delayed detection (79.2%), abnormal results (40.5%), and testing complications (39.1%), the last 

referring to false test results, medical complications, or unnecessary treatments. Men eligible for 

prostate-specific antigen screening were more likely than women eligible for mammography to 

express concerns about testing complications and to prioritize weighing pros and cons over gut 

feelings (p<0.05).

Conclusions: Although this sample was predisposed to screening, most patients wanted help in 

finalizing their decision. Many wanted to weigh the pros and cons and expressed fears of potential 

harms from screening. Understanding how patients approach decisions may help design more 

effective engagement strategies.

INTRODUCTION

How patients approach preference-sensitive decisions—and the healthcare system’s role in 

helping them make informed choices—is important to care delivery1-5 but poorly 

understood.6 Clinicians are expected to educate patients by supplying factual information 

about the benefits, harms, and uncertainties associated with available options.7-11 Decision 

aids often assume that patients are willing to engage in a cognitive assessment of tradeoffs, 

but how patients actually make decisions and the role of scientific information versus 

intuition are only partially understood.12-16

Guidelines often recommend that clinicians help patients clarify their values and preferences 

after considering the benefits, harms, and scientific uncertainties for preference-sensitive 

decisions about cancer screening, such as whether women should begin mammography 

screening at age 40 years,17 whether men should undergo prostate-specific antigen (PSA) 

screening,18-20 and which test to choose for colorectal cancer (CRC) screening.21,22 

Understanding the journey patients take in making these decisions—the path they take from 

first considering the decision through the deliberation and consultation that leads to a final 

choice—is important when designing interventions to support the process. Relatively little is 

known about the informational preferences, motivations, fears, and beliefs that patients bring 

to these decisions.23

Research on these issues has often occurred in the clinical setting, where patients’ choices 

can be observed and they can more easily be recruited for surveys.24 These methods, 

although expedient, may be inadequate to fully understand the decision-making process. The 

decision journey for most patients likely begins before they reach the clinical setting and can 

continue afterward. Engaging people at the outset of decisions could provide important 

evidence about the resources they use and the extent to which they rely on clinicians for 

support across the continuum of encounters that follow.

The expanding use of portals, which patients can access outside the clinical encounter, 

provides a mechanism for studying the path patients take in their decision journey; it can 

reach them at various stages of the process, even before they first discuss the matter with 

their clinician.25,26 This study took advantage of a portal for managing preventive services27 

to explore how people approach decisions in the three cancer screening scenarios discussed 
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above—where the right choice depends on personal preferences. This article presents data 

regarding patients’ awareness of cancer screening, primary concerns, and anticipated next 

steps to finalize a decision. The results were examined by screening test because the 

surrounding issues vary considerably by test. This is a proof of concept, intended to 

demonstrate whether the portal tool could be used at the individual level and yield insights 

about how patients approach decisions.

METHODS

Patient recruitment occurred at 12 primary care practices in Virginia that use 

MyPreventiveCare (MPC),28 an interactive online patient portal, linked to the practices’ 

electronic health record, which issues personally tailored recommendations for prevention 

and chronic care.28-30 The practices belong to a suburban, private practice group that shares 

the same portal.

Study Sample

The combined MPC/electronic health record database was used to identify three groups of 

patients with MPC accounts: (1) women aged 40–49 years who had not had a mammogram 

within 2 years, (2) men aged 55–69 years who had not had a PSA test within 2 years, and (3) 

adults aged 50–74 years who were not up-to-date with CRC screening based on 

recommendations of the U.S. Preventive Services Task Force in effect at the time (a 

colonoscopy or sigmoidoscopy within the past 10 or 5 years, respectively, or a stool blood 

test within the past year).21,22 From January to August 2014, patients meeting these 

eligibility criteria were invited to complete an online instrument, the Informed Decision 

Making (IDM) module. Patients received prompts to do so when they logged onto MPC 

(Phase 1), or email invitations when they had an upcoming appointment (Phase 2), or all 

eligible patients were invited regardless of their appointment status (Phase 3). Patients 

eligible for more than one screening test chose which module they would complete.

Measures

As documented elsewhere,31 the IDM module was developed in 2013 through an iterative 

year-long process of intensive stakeholder engagement involving focus groups, advisory 

boards, cognitive testing, and usability testing. Patients, clinicians, content experts, and 

health systems helped review the module’s wording, content, and usability. The resulting 

module included 17 questions; Table 1 summarizes the questions and Appendix Table 1 

(available online) provides the response options. Module questions were derived from both 

validated questions in other instruments and those developed specifically for this project 

based on stakeholder input.32-38

The IDM module also served as a customized educational resource that delivered 

information interactively based on patients’ responses. An Action Page featured four tiles 

addressing the topics patients identified previously as very important; patients who clicked 

on the tiles were presented with information on the desired topic in the format they preferred 

(i.e., words, numbers, pictures, or stories) and with a full library of information resources 
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drawn from reputable evidence-based sources (e.g., National Cancer Institute; Appendix 

Figure 1, available online).

Statistical Analysis

MPC provided data on the selected cancer screening topic and IDM responses. The practice 

electronic health record provided data on patient characteristics. Categorical and continuous 

variables were summarized in aggregate and by cancer type. SAS/STAT, version 9.4 was 

used to conduct chi-square tests to compare IDM responses across the three cancer types.

RESULTS

Of 11,458 eligible patients who visited the 12 practices during the three recruitment periods, 

11,094 were contacted or received prompts. Of these, 2,355 (21.2%) patients started the 

IDM module. The last question was answered by 903 (38.3%) of these patients (8.1% of 

eligible patients). The attrition pattern is discussed in detail elsewhere.39 The greatest 

attrition occurred early in the module; most (68.3%) respondents who answered question 6 

finished the module. Participation differed significantly by type of screening (p<0.001): the 

IDM was started by 17.6% of women aged 40–49 years who were eligible for 

mammography screening, 20.4% of patients overdue for CRC screening, and 34.3% of men 

eligible for PSA screening; the corresponding completion rates also differed significantly by 

screening type (5.3%, 8.0%, and 16.4%, respectively, p<0.0001). Patients eligible for breast 

cancer, CRC, and PSA screening differed by age and gender (Table 2). As reported 

elsewhere,27 use of the IDM module was lower among women, patients with no prior 

screening, Hispanics, Asians, patients who preferred a language other than English, and 

uninsured patients. As reported elsewhere, portal users were older, more likely to have 

comorbidities, and less likely to be African American or Hispanic.28

Most patients (n=1,810, 76.9%) had previously heard they “should or should not have 

screening.” Awareness was greater among those overdue for CRC screening (83.5%) than 

those eligible for mammography (71.3%) or PSA (66.7%) screening (p<0.001). Of those 

who specified how they heard about screening (n=1,791), the most commonly noted source 

(85.7%) was the clinician. A sizable minority of respondents reported having read or heard 

about screening from the media (48.2%) or other individuals (e.g., family/friends; 38.7%). 

Men eligible for PSA screening were less likely to have heard about PSA screening from 

others (25.4%) than were patients eligible for breast or CRC screening (40.9% and 41.8%, 

respectively, p<0.001).

Figure 1 charts the evolution of patients’ screening intentions before and after exposure to 

the personalized educational material on the Action Page. At the start of the module, 

approximately half the respondents (55.8%) reported that they had “already made a choice” 

about screening; 16.4% reported that they had not yet thought about it (Figure 1, Panel A). 

Patients eligible for mammography were more likely to have made a decision than men in 

the PSA group (p<0.001). When asked what they would do next to make a decision, most 

patients (76.5%) chose talking with their clinician, a more common response among men 

eligible for PSA screening than among the two other groups (p<0.001). Patients in the CRC 

group were more likely than other patients to want to consult others they trust (p=0.014; 
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Figure 1, Panel B). After seeing the personalized educational material on the Action Page 

(Figure 1, Panel C), plans to get screened were more common among patients eligible for 

mammography (69.0%) and CRC screening (60.5%) than those eligible for PSA screening 

(33.7%, p=0.001; Figure 1, Panel D). Men in the PSA group were more likely than other 

patients to say they wanted to give it more thought or to have decided against screening 

(p<0.001). Half (50.5%) of all respondents planned no immediate next steps (Figure 1, Panel 

E). Among this subgroup planning no next steps, 25.5% of respondents (and 39.0% of men 

eligible for PSA screening) indicated they still planned to talk with their clinician.

Reading and research were selected more often by men in the PSA group (19.5%) than by 

those eligible for mammography (7.2%) or CRC (12.3%) screening (p<0.001). Across all 

three groups, patients were as likely to seek spiritual guidance as to talk with family, friends, 

or specialists.

When asked to choose questions that were very important to their screening decision, the 

leading choice for all groups was the survival benefits of screening (78.0%), followed by the 

comparative performance of tests (75.6%; Table 3; Appendix Table 2 [available online]). 

The potential harms of screening were very important to 68.2% of patients, a greater concern 

among patients eligible for mammography (72.8%) and PSA (70.6%) screening than among 

the CRC group (65.3%) (p=0.010). Topics least often selected as very important were 

practice guidelines (58.4%) and questions about insurance and costs (56.5%). Insurance and 

costs were less important to men in the PSA group (44.6%) than to patients eligible for 

mammography (66.4%) or CRC (56.4%) screening (p<0.001). Compared with other groups, 

women eligible for mammography assigned greater importance to survival benefits, 

comparative test performance, and the frequency and danger of cancer (p≤0.013). 

Information about how the tests are performed was significantly more important to patients 

eligible for CRC screening than to those in the other groups (p<0.001).

When asked to choose fears or worries about screening that were very important, almost 

twice as many patients chose getting cancer or not catching cancer early enough (79.5%) 

over the next greatest fear (getting abnormal results, 41.0%; Table 3). Almost as many 

patients (39.1%) were fearful of complications from screening. Among men eligible for PSA 

screening, fear of complications outranked the fear of getting abnormal results (41.8% vs 

33.2%). For the women eligible for mammography, the fear of getting cancer or delayed 

detection (85.8%) and the fear of abnormal results (49.8%) exceeded corresponding values 

in the other groups (p<0.001). Patients eligible for CRC screening assigned greater 

importance to fear of pain or embarrassment from the test (15.6%) than did patients in the 

mammography (9.7%) or PSA (6.1%) groups (p<0.001).

More patients (55.7%) chose Internet research or other online information as most helpful 

compared with educational materials from a doctor’s office (45.5%; Appendix Table 3, 

available online). Only 21.3% chose print publications in magazines or newspapers. TV and 

commercial videos were chosen more often by women eligible for mammography (15.2%) 

than by patients in the CRC and PSA groups (8.1% and 6.6%, respectively, p<0.001).
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When given a choice between weighing pros and cons and relying on “gut feelings” and 

instincts to reach a decision, 60.4% of patients said weighing pros and cons was more 

important, whereas 16.2% of patients said that gut feelings/instincts were more important. 

The role of intuition varied across types of screening. As shown in Appendix Figure 2 

(available online), men eligible for PSA screening assigned greater importance to weighing 

pros and cons than did patients in the two other groups, whereas patients eligible for 

mammography were more likely than others to say they would rely on gut feelings/instincts 

(p<0.001).

Most patients expressed confidence in their knowledge and decision (Appendix Figure 3, 

available online). Men eligible for PSA screening were less likely than others to strongly 

agree about their knowledge of benefits and risks, which benefits and risks were important to 

them, having enough support, and feeling sure about the best choice (p<0.001).

DISCUSSION

This proof of concept tested whether the IDM module could elucidate the decision-making 

preferences of patients facing complex decisions. As in other studies,40-43 it showed that 

most patients were predisposed to screening. Most expressed confidence in their decisions 

and cited fears of getting cancer or delayed detection as very important to their decision. 

Nonetheless, most patients—even those planning to be screened—also wanted help in 

finalizing their decision. They particularly wanted help from their clinician but also from 

research and personal contacts. The information needs they cited most frequently as very 

important to their decision were survival benefits, comparative effectiveness of tests, and 

dangers posed by the target cancer.

Despite the common concern that patients overlook the potential harms of screening,40,44 

patients in this study expressed interest in weighing pros and cons, and two of three patients 

cited potential harms as very important to their decision. Widely discussed cancer screening 

determinants seemed less important to these respondents, such as concerns about coverage 

and costs, perhaps reflecting recent expansions in coverage for preventive services or that 

92.9% of the sample had private insurance. In this sample, the often controversial screening 

guidelines issued by expert organizations were less important than other concerns. Pain and 

embarrassment from screening ranked last as a fear or worry, even among patients facing 

CRC screening, a population that normally places greater emphasis on these concerns.45,46

In this study, as in other research,47,48 patients expressed varied decision-making 

preferences. The psychology literature speaks of a dual process49-51 for assessing risk: (1) 

rational deliberation based on logic and evidence (classical decision theory, consumerist 

model); and (2) affective, experiential heuristics that entail instinct, intuition, and feelings.
52-62 In this study, these tendencies varied by screening test. For example, candidates for 

mammography were more likely than those considering PSA testing to rely on gut feelings 

and instincts rather than weighing pros and cons. Patients considering CRC screening were 

more fearful about pain or embarrassment from the test.
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Attitudes toward screening and expressed needs depend on where patients are in their 

decision journey.27 Although 55.8% of patients in this sample had made a decision, 16.4% 

had not yet thought about it. Accordingly, point-in-time (e.g., waiting room) surveys that 

offer snapshots at any given moment in that journey may paint an incomplete picture of how 

patients’ needs evolve over time.63

Most patients chose consultation with their clinician as the preferred next step, but many 

clinicians lack the time, reimbursement, medicolegal protections, and proficiency for the in-

depth discussions required to meet the needs identified in this study.64-69 Studies show that 

clinicians often fail to address questions, discuss risks, and accommodate personal 

preferences,70-82 and patients are often reluctant to press for more information.83,84 Decision 

aids can supply objective information on options,85 but their integration into clinical practice 

has been challenging.86,87

Information technology can expand the reach of decision support while better determining 

where patients are in their decision journey, clarifying individual needs, and engaging in a 

shared assessment of pros and cons.25,88 Applications like the IDM module offer patients a 

new platform to stimulate thinking about key questions and next steps, obtain relevant 

educational materials that are vetted for quality and communicate details that clinicians 

often lack at their fingertips during appointments, and forward preferences and information 

to clinicians ahead of appointments. For clinicians, outsourcing such tasks to an interactive 

online environment allows limited encounter time to focus on core relationship issues that a 

virtual interface cannot address.89-91 The online medium also allows clinicians to 

communicate with patients and offer the guidance that this study indicates is highly valued 

in guiding decisions.

Currently, such resources cater preferentially to more activated patients and early adopters of 

new technology. Time is required before other patients, and their clinicians, can adjust to 

unfamiliar models of care. In this study, only 21.0% of eligible patients began the IDM 

module and only 8.1% completed it. A previously published examination of the attrition 

observed in this study suggests that the instrument’s length and certain problematic 

questions may have dampened the response rate.39 Whether a shortened module or other 

refinements to ease completion would improve uptake remains to be tested. Secular trends in 

the expanding use of portals could make such decision support platforms especially 

important as patients grow more accustomed to this interface.92 Long-term acceptance and 

how use of such tools will differ by age, race/ethnicity, and other demographics are not 

known.

The population in this study consisted largely of white, English-speaking patients with 

private health insurance coverage. These demographics and the low completion rate may 

affect the generalizability and interpretation of the results. For example, patients from other 

backgrounds might express different preferences for using online educational resources or 

for weighing pros and cons rather than relying on gut feelings. This study neither can claim 

that the preferences exhibited by this particular patient sample are generalizable to all 

patients in all health systems, nor was it expected to. This proof of concept was intended to 

demonstrate whether the IDM module can capture these types of data. Future applications in 
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diverse populations can provide more generalizable, as well as longitudinal, evidence about 

the decision-making preferences of patients facing different types of complex decisions.

Limitations

This pilot study, like others, encountered other limitations that future research can address. 

First, the IDM module examined the decision journey but did so only at the moments in time 

when patients completed the instruments. Second, self-reported responses (e.g., the way 

patients professed to make decisions) may mischaracterize actual cognitive processes or 

subsequent behavior,93 which direct observation could capture. Third, several factors may 

have limited generalizability. For example, the size and composition of the denominator 

differed, sometimes substantially, across questions in the IDM module. This report does not 

document important differences in responses by age, gender, race/ethnicity, and readiness for 

screening.

CONCLUSIONS

Nonetheless, these findings convey important messages to clinicians and public health 

leaders. First, a sizable minority of patients (23.1%) had not heard about screening, let alone 

a need to make a decision. Better efforts to educate patients about options are warranted. 

Second, even patients who claimed to have reached a decision wanted to consult their 

clinician, so health systems must be equipped to meet their needs. Third, patients’ 

preference for online resources makes patient portals a potentially attractive technology for 

offering ongoing decision support between office visits. The module that this study piloted 

was completed by only a minority of eligible patients, but with greater familiarity and 

refinement such tools could offer a new model for assisting patients with a variety of clinical 

conditions. Patients are navigating increasingly complex and consequential choices.94 

Advances in behavioral science and information technology offer intriguing new solutions to 

support their decisions.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
The decision journey: screening plans before and after exposure to action page. CRC, 

colorectal cancer.
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