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Abstract

Disease advocacy organizations (DAOs) have traditionally focused on raising awareness of rare 

diseases, providing educational resources to patients, and supporting patients and families. 

Previous research has described how scientists collaborate with DAOs, but little empirical data are 

available regarding the extent to which physicians interact with DAOs and how those interactions 

impact patient care. We conducted a national survey of 230 board-certified pediatric neurologists 

to assess their engagement with DAOs and their beliefs about the impact of DAOs on patient care. 

In that context, we evaluated a set of 24 items describing interactions between physicians and 

DAOs. Exploratory factor analysis produced a 19-item model capturing four types of physician-

DAO engagement: 1) accessing or distributing DAO-produced materials (6 items, alpha=0.80); 2) 

consulting on DAO activities (5 items, alpha=0.81); 3) collaborating with DAOs on research 

activities (6 items, alpha=0.80); and 4) co-producing scholarly materials with DAOs (2 items, 

alpha=0.80). Our data indicate that physicians engage with DAOs in more frequent and diverse 

ways than has been previously reported. Almost all physicians in our sample had interacted 

directly with a DAO in some way, from low-effort activities such as visiting a DAO’s website to 

deeper forms of engagement including co-authoring journal articles. These findings may provide a 

framework for bioethicists to characterize the nature and extent of physician interactions with 

advocacy organizations, which is critical for evaluating the ethical implications of physician-DAO 

relationships.
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INTRODUCTION

Disease advocacy organizations (DAOs), also referred to as patient advocacy groups (PAGs), 

health social movements, and voluntary health agencies, have played an important role in 

patient empowerment. The first DAOs emerged in the 1950s in response to patient desires to 

play a more active role in their care (Koay and Sharp 2013; Aymé, Kole, and Groft 2008). In 

contrast to other medical organizations, DAOs have traditionally focused on raising public 

awareness of diseases, providing educational resources to newly diagnosed patients, and 

offering support to patients and families (Rose 2013; Hall 2013).

In recent years, DAOs have expanded their traditional role by supporting clinical research 

for specific diseases (Rose et al. 2017; Hall 2013). Previous studies have described how 

scientists collaborate with DAOs on research activities. In addition to providing financial 

support for clinical research (Sharp and Landy 2010), DAOs engage in study design, 

participant recruitment, data collection and interpretation, and dissemination of research 

results (Landy et al. 2012; Smith et al. 2015). In many cases DAOs have been credited with 

accelerating the research & development process for tests and treatments (Terry et al. 2007; 

Boon and Broekgaarden 2010; Institute of Medicine 2010) and for ensuring that research 

aligns more closely with patient values and priorities (Polich 2012).

DAOs appear to be expanding the scope of their influence to include patient-care settings as 

well. With increasing recognition of the expertise that patients bring to their care, and 

growing commitments to shared decision making in medicine, many DAOs view part of 

their role as preparing patients to take a more assertive role in clinical encounters (Keller and 

Packel 2014). Many of the education materials produced by DAOs include clinical 

recommendations, for example, and may be co-authored with clinicians, researchers, and 

pharmaceutical companies (Aymé, Kole, and Groft 2008). DAOs report that their 

constituents value information about treatment options, disease management, and healthcare 

providers (Keller and Packel 2014). In providing recommendations related to medical care, 

DAOs may complicate the physician-patient relationship, as clinicians may have mixed 

reactions to empowered patients whose knowledge is derived from the review of DAO 

websites (Hagan et al. 2017). In addition, commentators have raised concerns about the 

transparency of DAO ties to pharmaceutical companies, which may influence the advice 

they provide (Rose et al. 2017; McCoy et al. 2017).

Although the peer-reviewed literature has described DAOs indirectly influencing the clinical 

environment through interactions with patients and health policymakers, there is some 

evidence that DAOs are seeking to influence clinicians more directly. For example, a recent 

study reported that many DAOs view organizing professional conferences and changing 

professional attitudes as major organizational priorities (Keller and Packel 2014). In 

addition, to the extent that DAOs may work directly with physicians, it is unclear in what 

ways physicians may be interacting with DAOs. There is little evidence of physicians 

participating frequently in health advocacy and community engagement (Earnest, Wong, and 

Federico 2010). A 2004 survey of 1662 US physicians showed that 91.6% supported the 

idea of advocacy, but only 25.6% had actually engaged in some form of advocacy in the past 

3 years (Gruen, Campbell, and Blumenthal 2006).
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While scholars have examined some of the ethical implications of DAO expansion, most 

research has been related to the extent and implications of conflicts of interest (Koay and 

Sharp 2013). Several studies have investigated the relationship between DAOs and 

pharmaceutical companies or clinical researchers, but to our knowledge none have examined 

non-financial relationships among physicians and DAOs. As a result, it is unclear to what 

extent DAOs may be engaging clinicians or otherwise influencing patient-care activities. 

Understanding the scope of physician-DAO interactions is a crucial step in evaluating their 

ethical impact on patient care.

We examined physician interactions with DAOs via a national survey of physicians. Our 

aims were to describe the frequency and nature of physician-DAO interactions and to 

explore the types of physicians who engaged in those interactions. To encourage additional 

studies, we also identified four categories of activities that may be used as a framework to 

characterize physician-DAO interactions.

METHODS

Study population

The field of pediatric neurology was selected for this study since pediatric disorders are 

likely to inspire multiple forms of patient advocacy, particularly since affected patients are 

often unable to speak for themselves (Oberg 2003). Pediatric neurology also encompasses 

many rare diseases in which small numbers of patients may form very active support 

networks, often providing key sources of information on the disorder (Pauer et al. 2017). In 

addition, recent controversy regarding the information provided by autism-related advocates 

may have raised awareness of DAOs’ activities among specialists in pediatric neurology 

(The Autistic Self Advocacy Network et al. 2014).

Through the American Board of Psychiatry and Neurology (ABPN) “verifyCERT” system, 

2268 board certified neurologists with special qualification in Child Neurology were 

identified (as of December 2013). The list of eligible pediatric neurologists was further 

refined by including only those for whom the research team was able to identify an active 

medical license number using publicly available state medical board websites and locate and 

confirm the provider’s current mailing address on a valid healthcare provider website. From 

the refined list of 1000 eligible physicians, 500 were randomly selected to be mailed a 

survey.

Survey

We developed a survey through collaboration and iterative revisions with researchers and 

CSR staff. The survey consisted of 78 distinct items grouped into 46 questions. These items 

assessed pediatric neurologists’ engagement with DAOs and their beliefs about the impact of 

DAOs on patient care. A definition of DAO was included at the beginning of the survey:

This survey is about non-profit, patient- or disease-oriented groups organized 

around specific diseases or conditions, for example the Muscular Dystrophy 

Association and the National Fragile X Foundation. These groups are also 

sometimes called “advocacy groups,” “patient advocacy groups,” or “Disease 
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Advocacy Organizations.” For the purpose of this survey, we will use the acronym 

“DAO” throughout to refer to all advocacy groups in general.

Demographic questions were included in the survey to describe the characteristics of 

individual respondents and their medical practices. Physicians were asked to provide the city 

and state of their main practice location. Additionally, we included screening questions to 

confirm eligibility, which asked whether respondents were board certified in pediatric 

neurology and saw patients in a clinical setting at least 4 hours per week.

Data Collection

Surveys were sent in a Priority Mail envelope with a cover letter and postage-paid return 

envelope, along with a $20 prepaid cash incentive. Surveys were fielded from February to 

July 2015 by the Center for Survey Research at the University of Massachusetts Boston 

(CSR). A thank you/reminder postcard was sent to the entire sample after 3 weeks, and a 

second copy of the survey along with pre-paid return envelope was sent to non-responders 

after 6 weeks. Survey data were entered, verified, and cleaned by CSR staff. Data were also 

rechecked by two Mayo Clinic research assistants (CH, CN). The study was approved by the 

Mayo Clinic Institutional Review Board.

Data Analysis

Descriptive statistics were calculated using SAS. We analyzed frequencies, percentages, 

means, and standard deviations for all demographic and outcome variables. To evaluate 

physicians’ main practice locations, we determined the US Census region of the country, the 

city population as of 2013 (using a Google search), and whether there was an academic 

medical center in that city (based on a Google search for “academic medical center” and the 

city name). City populations were grouped according to the U.S. Office of Management and 

Budget 2010 standards for delineation.

Factor analysis of interaction items

Twenty-four dichotomous “yes” or “no” items described specific types of physician 

interactions with DAOs, ranging from visiting a DAO’s website to serving on a DAO’s 

advisory board. To determine whether these interactions grouped into any natural structure, 

we conducted an exploratory factor analysis using oblique rotation. Three-, four-, and five-

factor models were evaluated.

Five of the 24 items were eliminated from our analysis due to a combination of concerns 

about conceptual clarity and their failure to load onto a single discrete factor. “Founded or 

co-founded a DAO” was eliminated because too few physicians had engaged in the activity 

to fit into a reliable factor structure. “Connected with a DAO using social media” and 

“Participated in a DAO-sponsored webinar” were eliminated due to concerns about 

introducing a potential age bias associated with the online nature of these activities. 

“Received CME or CEU credits through a DAO-sponsored activity” was eliminated since 

participants may not have been aware of DAO involvement or in-kind contributions to these 

educational activities. “Written for a DAO newsletter or website” was eliminated because the 

context of the writing (e.g. whether the content described a research study or provided 
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clinical advice) was felt to be ambiguous. None of these five items which were eliminated 

loaded clearly onto one distinct factor.

Regression of interaction constructs

Multivariate regression was used to explore associations between demographic variables and 

each of the interaction constructs identified through exploratory factor analysis. Prior to the 

regression analysis, independent variables were selected based on hypothesized associations 

with the constructs. Gender, age, years as a pediatric neurologist, number of pediatric 

patients per week, percent time for clinical responsibilities, percent time for research 

responsibilities, academic appointment at a medical school, region of country, academic 

medical center in city, and population of city were all selected for analysis. Number of 

activities in which physicians participated was treated as a continuous variable (linear 

regression), or was dichotomized (logistic regression), and models were fit using maximum 

likelihood parameter estimates. We considered p < 0.05 to be the threshold for significance 

and tests were two-sided. All analyses were conducted in SAS v9.4.

RESULTS

We received 251 out of 500 surveys, resulting in a response rate of 50.2%. Twenty-one 

surveys were excluded from analysis because participants responded that they did not see 

patients for at least four hours per week or were not board certified. We conducted analysis 

on 230 completed surveys.

Characteristics of respondents and their medical practices are described in Table 1. Our 

sample included a diverse group of physicians from all over the country. Participants had an 

average of over 20 years of experience in pediatric neurology and spent the majority of their 

time on clinical responsibilities.

Almost all physicians in this population reported that they had interacted with DAOs in 

some way, with 219 (95.2%) reporting that they had participated in at least 1 of the 24 

activities examined. The 24 items describing types of physician interactions with DAOs are 

shown in Table 2. Frequency of participation in individual activities ranged from less than 

2% to over 90% of respondents.

Factor analysis of these items produced a four-factor solution (Table 3). All items have 

adequate internal loadings (>0.30) and the individual factors have high internal consistency 

(alphas ~0.80). The four factors are largely discrete, with very little cross-loading of items. 

Just two items (“Received DAO newsletter” and “Collaborated to recruit research 

participants”) have moderate cross-loadings on two or more factors. These items were 

assigned to group with their current factors due to slightly higher loading on that factor and a 

better conceptual fit with other items comprising the factor.

The four factors identified reflect distinct types of physician interactions with DAOs: 

accessing or distributing DAO-produced materials (Factor 1), consulting on DAO activities 

(Factor 2), collaborating with DAOs on research activities (Factor 3), and co-producing 

scholarly materials with DAOs (Factor 4). As illustrated in Figure 1, accessing or sharing 
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information from DAOs (Factor 1) was frequent among physicians. Almost all physicians 

(95.4%) reported that they had interacted with DAOs in this way, with almost half (49.3%) 

having participated in all six activities. More active forms of collaboration among physicians 

and DAOs (Factors 2–4) were much less common. While over half of physicians surveyed 

(63.1%) participated in consultative activities, only 31.3% conducted research with DAOs 

and just 10.6% had co-authored papers and presentations with DAOs.

Multivariate regression showed very few associations of note. Participation in Factor 1 

activities was associated with being slightly younger. Physicians use or share DAO 

information through one fewer activity for each 20 years of age (coefficient β=−0.05, 

p=0.047). Participation in Factor 3 activities was associated with spending more time on 

research responsibilities. Physicians engage in one more research activity with DAOs for 

each 33.33% of time dedicated to research (coefficient β=0.03, p<0.0001). No other 

statistically significant associations were identified.

DISCUSSION

To assess the full array of ethical and professional implications of physician interactions 

with DAOs, we first must understand the forms and extent of those interactions. We believe 

our study is among the first to seek to characterize the full array of direct and indirect 

interactions that physicians have with DAOs.

Our data suggest that interactions between physicians and DAOs are quite common. We 

found that nearly all physicians in our sample had interacted directly with DAOs, and that 

most had engaged with DAOs in several ways. Interactions with DAOs were frequent and 

diverse, ranging from low-effort activities like visiting a DAO website to more extended 

forms of engagement like co-authoring journal articles. Among pediatric neurologists who 

responded, participation in low-effort activities was nearly universal. Engaging with DAOs 

in more time-consuming ways was less common, however, perhaps because such activities 

imply greater levels of personal alignment with DAO goals and mission.

The breadth of physician-DAO interactions we identified suggests that DAOs are expanding 

into clinical settings in many ways, raising potential ethical and professional issues. The 

influence of DAOs may challenge the typical doctor-patient relationship by encouraging 

patients to play a more active role in their care. While DAOs may help patients to learn more 

about their conditions and feel more confident in medical discussions, physicians may be 

cautious of relying on clinical information provided by DAOs since it could be of varying 

quality, as has been found in other industry-funded medical websites (Read and Cain 2013). 

However, many physicians may embrace relationships with DAOs, resulting in partnerships 

to educate patients in the clinic and online. These collaborations may reframe the doctor-

patient relationship as more of a partnership, much like similar alliances between scientists 

and DAOs have redefined the researcher-subject relationship (Koay and Sharp 2013, Wood 

et al. 2013).

Furthermore, physician collaborations with DAOs may increase patients’ influence on their 

care, which may lead to better patient experience. Some scholars have suggested that forging 
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close relationships with researchers can give DAOs increased influence over the research 

process and goals (Panofsky 2011). While many physicians and researchers recognize 

benefits of patient input on research and care (Deal et al. 2017; Smith et al. 2015), some may 

be wary of DAOs as the intermediary for patients’ goals. Many concerns have been 

expressed in the ethics literature and the popular media regarding potential conflicts of 

interest associated with DAOs receiving industry funding (Huehnergarth 2016; Klein 2017; 

Abola and Prasad 2016; McCoy et al. 2017; Rose et al. 2017). These conflicts of interest 

cast doubt on whether the actions of some DAOs are solely reflective of their patients’ 

interests, so close collaborations between physicians and DAOs may not be successful in 

increasing patient input. These considerations highlight the importance of examining the 

multiple ways in which physicians interact with DAOs.

Many in the medical field have called for more physician involvement in health advocacy 

and have encouraged doctors to engage patient communities beyond individual patient care 

(Gruen, Pearson, and Brennan 2004). Our survey, while small, suggests that pediatric 

neurologists may be engaging patient communities through DAOs and supporting health 

advocacy activities through the dissemination of DAO content.

We found very few demographic associations with DAO engagement, which suggests that 

DAOs may not be targeting specific types of physicians based on demographic factors or 

characteristics of their clinical practices. The association between research responsibilities 

and DAO research collaborations that we observed is intuitive since clinicians who spend 

more time on research are generally more likely to form research collaborations. Increased 

utilization and sharing of DAO materials among younger physicians could be attributed to a 

greater familiarity with, and reliance on, information found on the Internet (Martin 2004). 

While DAOs may be more prevalent in certain areas of the country or collaborate frequently 

with academic medical centers (Gallin et al. 2013), physician engagement with DAOs does 

not seem to be associated with these factors. On the contrary, interacting with DAOs may be 

nearly universal among physicians in this specialty. It should be noted, however, that our 

sample may have been too small to detect demographic associations, and some differences 

between physician subgroups may truly exist.

This study is the first to describe the diverse types of physician interactions with DAOs. We 

identified four distinct types of interactions, which may provide a framework for 

characterizing modes of engagement as DAOs seek to influence the delivery of medical care. 

These types of interactions are not specific to any particular clinical specialty, and therefore 

could be adaptable to other contexts. Additionally, the items are neutral with respect to the 

value and directionality of these interactions. The activities are not framed as positive or 

negative, and most items do not clarify whether it was the physician or the DAO who 

initiated the interaction. By allowing for either party to serve as the initiator, we intended to 

capture as many interactions as possible. The diversity of activity types assessed, combined 

with the distribution of participation levels seen across individual activities, suggests that 

this list of physician interactions with DAOs could be a good candidate for a global measure 

of physicians’ engagement with DAOs.
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These items, however, would likely need more modification and testing in order to be used 

as a consistent scale across disciplines. Further development would benefit from a 

theoretical model or evaluations of content validity. As noted in the Methods, some of the 

items describing physician-DAO interactions may be interpreted in multiple ways. We 

sought to use terms that were sufficiently open-ended to capture as many interactions as 

possible, but ambiguity could be problematic for responders and analysis. Cognitive 

interviews with physicians would help clarify and refine the item set.

Another limitation of the items is their different time frames (within the last 12 months, 5 

years, or ever). While these time frames were chosen intentionally to capture the prevalence 

of each activity type, it does make it difficult to directly compare across items. Additionally, 

the factors themselves vary in number of items, so direct comparisons across factors should 

not be over-interpreted. In addition, these items do not capture the frequency of physicians’ 

interactions with DAOs. A physician who consults for a DAO on a regular basis and is 

deeply committed to the group’s mission cannot be distinguished from a physician who 

consulted for a DAO on a single occasion and decided never to do it again. The items are 

only used to measure the frequency of specific interactions with DAOs, and do not assess a 

physician’s dedication to or endorsement of a DAO.

Finally, these items were only administered in a small survey, with a response rate slightly 

greater than 50%. This response rate is not atypical for physicians (Cho, Johnson, and 

Vangeest 2013), but does introduce potential response bias. We did not collect data on non-

responders to evaluate potential bias. The small respondent pool and lack of cognitive testing 

should also add caution to our results. Additionally, the survey only targeted members of one 

physician specialty. We intentionally surveyed pediatric neurologists, who are likely to 

interact with DAOs frequently. Frequency and types of interactions may vary by physician 

subspecialty and the types of DAOs associated with the field. Since comparable levels of 

interactions with DAOs cannot be expected in all physician subspecialties, testing these 

items in a larger national sample of healthcare providers would be beneficial.

This multifactor item set provides one way to describe physician interactions with DAOs, 

but it should not be used in isolation. Other tools will be necessary to examine the intensity 

and directionality of these interactions. Future research should aim to develop such tools and 

more thoroughly assess the nature, benefits, and potential harms of physician-DAO 

interactions.

CONCLUSION

Our data indicate that physicians are interacting with DAOs in more frequent and diverse 

ways than has been reported. As the scope of DAOs expands to include activities that may 

more directly impact patient care, it is critical to evaluate the ethical implications of 

physician-DAO relationships. We identified four distinct types of physician-DAO 

interactions, which may provide a useful framework for bioethicists to characterize the 

nature and extent of physician interactions with advocacy organizations.
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Figure 1. Percent of pediatric neurologists interacting with DAOs by factor.
Bars reflect the percent of physicians in our sample (n=230) who reported interactions 

within each factor. The specific activities comprising each factor are reported in Table 3.
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Table 1.
Individual and practice characteristics of 230 pediatric neurologists.

Individual Characteristics N (%)

Female 94 (40.9)

Hispanic or Latino descent (n=227) 12 (5.3)

Race (n=224)

 White 163 (73.4)

 Asian 51 (23.0)

 Black or African American 2 (0.9)

 American Indian or Alaska Native 1 (0.5)

 Native Hawaiian or Pacific Islander 0 (0.0)

 Other 7 (3.2)

Age (n=224) – Mean (SD), Range 53.2 (11.1), 34–84

Medical degree

 MD 226 (98.3)

 DO 4 (1.7)

Academic or other professional degree

 PhD 24 (10.4)

 MPH 7 (3.0)

 Other 13 (5.7)

Hold academic appointment at medical school 183 (79.6)

Practice Characteristics Mean (SD), Range

Years of pediatric neurology practice (n=229) 22.2 (11.7), 3–57

Average number of patients seen /week (n=228) 37.5 (25.0), 2–160

Average number of pediatric patients /week (n=229) 33.5 (22.5), 2–150

Percent time clinical responsibilities 75.4 (26.2), 10–100

Percent time research responsibilities 14.5 (22.1), 0–90

Region of country in which practice located (n=226) – N (%)

 South 75 (33.2)

 Northeast 56 (24.8)

 Midwest 50 (22.1)

 West 45 (19.9)

Academic medical center in city of practice (n=220) – N (%) 193 (87.7)

Population of city of practice (n=222) – N (%)

 <2,500 1 (0.5)

 2,500 – 9,999 6 (2.7)

 10,000 – 49,999 21 (9.5)

 50,000 – 249,999 58 (26.1)

 250,000 – 2,499,999 123 (55.4)

 ≥ 2,500,000 13 (5.9)
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Table 2.
Frequencies and percentages of pediatric neurologists reporting interactions with DAOs 
(n = 230)

N (%)

In the last 5 years, have you suggested that patients or their parents look into a DAO? 202 (90.6)

In the last 5 years, have you discussed a DAO with any of your patients or their parents? 199 (89.6)

In the last 5 years, have you given any patients or their parents educational material from a DAO? 183 (82.8)

In the last 12 months, have you received a DAO’s newsletter in the mail or by email? 177 (77.6)

In the last 12 months, have you visited a DAO’s website? 170 (74.6)

In the last 5 years, have you had information from a DAO available in your office for patients or their parents? 155 (69.8)

In the last 5 years, have you attended a DAO-sponsored meeting or conference? 108 (48.4)

Have you ever served on a DAO medical or scientific advisory board? 77 (33.5)

In the last 5 years, have you attended a DAO support group? 75 (33.6)

In the last 5 years, have you delivered a talk at a DAO event? 73 (32.7)

In the last 5 years, have you received CME or CEU credits through a DAO-sponsored activity?* 66 (29.9)

In the last 5 years, have you consulted for a DAO? 65 (28.9)

In the last 5 years, have you collaborated with a DAO to recruit research participants? 42 (18.8)

In the last 5 years, have you participated in a DAO-sponsored online webinar?* 36 (16.2)

In the last 5 years, have you provided scientific or clinical expertise to a DAO for a research study? 34 (15.2)

In the last 5 years, have you received research funding from a DAO? 33 (14.9)

In the last 12 months, have you connected with a DAO using social media (such as Facebook, Twitter, or blogs)* 32 (14.2)

In the last 5 years, have you written for a DAO newsletter or website?* 31 (13.9)

In the last 5 years, have you collaborated with a DAO on the design of a research study? 22 (9.9)

In the last 5 years, have you reviewed a research grant for a DAO? 22 (9.9)

In the last 5 years, have you co-authored a journal article with someone from a DAO? 20 (9.0)

In the last 5 years, have you co-presented a paper or poster with someone from a DAO? 15 (6.7)

In the last 5 years, have you received a training grant or fellowship support from a DAO? 9 (4.1)

Have you founded or co-founded a DAO?* 4 (1.7)

*
deleted from subsequent factor analysis
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Table 3.
Factor analysis of pediatric neurologist interactions with DAOs.

These items segregated into four factors each corresponding to a distinct type of physician-DAO interaction. 

The exact text of each item is reported in Table 2.

Factor 1 Factor 2 Factor 3 Factor 4

Discussed a DAO with patients/parents 0.909 −0.119 0.208 −0.157

Suggested that patients/parents look into a DAO 0.862 −0.099 0.167 −0.080

Given patients/parents educational material from a DAO 0.797 0.129 −0.208 0.151

Had information from a DAO available in office 0.496 0.194 −0.262 0.176

Received a DAO’s newsletter 0.364 0.289 −0.071 0.053

Visited a DAO’s website 0.361 0.210 0.004 0.063

Attended a DAO support group 0.096 0.708 −0.025 −0.062

Delivered a talk at a DAO event 0.063 0.663 0.170 −0.104

Served on a DAO advisory board −0.010 0.640 0.052 −0.031

Attended a DAO-sponsored meeting or conference 0.165 0.604 −0.016 −0.021

Consulted for a DAO −0.047 0.563 0.214 −0.021

Provided expertise to a DAO for a research study −0.069 0.318 0.644 −0.011

Received research funding from a DAO 0.003 −0.027 0.598 0.074

Collaborated with a DAO on research study design 0.002 0.086 0.576 0.157

Received a training grant/fellowship support from a DAO 0.024 −0.054 0.456 0.032

Reviewed a research grant for a DAO −0.082 0.210 0.438 0.055

Collaborated with a DAO to recruit research participants 0.051 0.327 0.351 0.151

Co-presented a paper/poster with a DAO 0.038 −0.091 0.184 0.768

Co-authored a journal article with a DAO 0.032 −0.058 0.166 0.718

Cronbach’s alpha for each factor 0.797 0.809 0.800 0.795
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