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Abstract

Objectives—This study investigated major factors affecting personal health records (PHRs) 

management skills associated with survey respondents’ health information management related 

activities.

Methods—A self-report survey was used to assess individuals’ personal characteristics, health 

knowledge, PHR skills, and activities. Factors underlying respondents current PHR-related 

activities were derived using Principle Component Analysis (PCA). Scale scores were calculated 

based on the results of the PCA, and hierarchical linear regression analyses were used to identify 

respondent characteristics associated with the scale scores. Internal consistency of the derived 

scale scores was assessed with Cronbach’s alpha.

Results—Among personal health information activities surveyed (N=578 respondents), the four 

extracted factors were subsequently grouped and labeled as: Collecting Skills (Cronbach’s α = .

906), Searching skills (Cronbach’s α = .837), Sharing skills (Cronbach’s α = .763), and 

Implementing skills (Cronbach’s α = .908). In the hierarchical regression analyses, education and 

computer knowledge significantly increased the explanatory power of the models. Health 

knowledge (β = 0.25, P < 0.001) emerged as a positive predictor of PHR Collecting skills.

Conclusions—This study confirmed that PHR training and learning should consider a full 

spectrum of information management skills including collection, utilization, and distribution to 

support patients’ care and prevention continua.
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OBJECTIVES

Patient-centered care is a focal point of modern healthcare in that patient participation takes 

many forms, including shared decision-making, care partnership, and evidence-based 

preventive care and wellness management. Documenting and managing care-related data for 

use in medical decisions has not been a conventional role for patients. Rather, it has been 

handled by healthcare providers as a crucial communication tool for patient care, fiscal 

matters, and population health reporting within healthcare provider networks. A 

collaborative partnership in health promotion and disease management puts greater pressure 

on consumers to seek out health information and manage their own health records. 

Consequently, the role of the consumer is moving toward being a full partner in the care 

continuum, and not just a passive recipient of health information. Most importantly, patients 

are expected to play an active role in care planning and managing their own health data, 

especially within a managed care setting [1, 2].

In the patient-centric care context, personal health records (PHRs) have emerged as a 

mechanism to empower consumers to store, organize, find, understand, and share their own 

health information. Ideally, PHRs serve as a central hub of individual health records 

maintained and controlled by patients, and PHRs are highly encouraged by several federal 

agencies including the Department of Veteran Affairs, the Department of Defense, and the 

Centers for Medicare & Medicaid Services (CMS). Despite widespread interest, and the 

promotional adoption of government-fostered or provider-driven PHR systems, little 

research has been done to understand how well people are prepared to manage their own 

health records. Understanding individuals’ information management skills with relevance to 

literacy levels has been a historically important component of technology adoption in health 

IT literature. Therefore, the main objective of this study was to investigate major factors 

affecting personal health information management skills related to the understanding of 

health information as well as technology and computer knowledge and skills. The following 

literature review focuses on research findings that describe the impact of health literacy on 

managing individual’s health information and provides general descriptions of PHR users 

and the opportunities and barriers they face.

BACKGROUND

Demographic profile of PHR users

Substantial evidence supports the pivotal role of individuals in controlling and managing 

their own health information [3, 4]. The development of PHR tools and services was 

triggered a decade ago by President Bush in his 2004 State of the Union Address, but is still 

in its infancy in terms of understanding the full spectrum of patient engagement. Limited 

findings on early PHR adopters highlight some demographic characteristics that are in many 

ways consistent with typical technology adopters. In studies of PHR use, PHR users tend to 

be younger than non-users [5, 6], have higher socioeconomic status [5, 7], higher levels of 

education [5, 8, 9, 10], and tend to be sicker (i.e., more severe disease or heavier medication 

use) than non-users [6-9]. These findings are consistent with theories of self-management 

behaviors and reviews of motivators of PHR use, which find that chronic disease self-

efficacy facilitates self-management behavior adoption [11].
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PHR opportunities and barriers

PHRs offer a multitude of opportunities and challenges for individuals to enhance their 

ability to engage in their care continuum. The vast majority of current studies have shown 

the benefits of health information technologies with positive overall conclusions [12]. 

However, few research findings have been published on the value of PHRs with relevance to 

clinical outcomes. Studies that report improvements in clinical outcomes deliver more 

persuasive messages to adopt PHR tools and services. In particular, medication management 

-- medication reconciliation, adherence, and side effect alerts has been found to be the most 

beneficial PHR feature. For example, in the early adopters’ survey on the MyHealthVet PHR 

portal, veterans (the intended users of the system) voiced the importance of pharmacy-

related features [13]. In a recent randomized clinical intervention study, Chrischilles and her 

colleagues (2013) reported that participants randomized to the PHR group “were 

significantly less likely [than the non-PHR group] to use multiple non-steroidal anti-

inflammatory drugs” after receiving warnings about such use through the PHR system [6].

Related findings from chronic disease management studies also offer some evidence 

supporting the use of PHRs. Tenforde and his colleagues (2011) confirmed the benefits of 

PHRs in the management of type 2 diabetes mellitus, where PHR users had more favorable 

diabetes quality measures compared to non-users [5]. Conversely, no impact of PHR use was 

observed in a hypertension control study [14]. These clinical outcome studies emphasized 

that longer-term research with representative users is required to investigate effective and 

efficient delivery of PHRs across the care continuum.

Noticeable barriers related to integration, fragmentation, and management of PHRs have 

been noted [15]. The most pressing is the need to integrate and synthesize multiple types of 

information from multiple sources (e.g., hospitals, pharmacies, insurance companies, etc.), 

delivered on devices (e.g., servers, PCs, mobiles, etc.) in different formats (e.g., print-outs, 

handwritten notes, downloaded webpages) [16]. Synthesizing this information places 

patients in a shared decision-making role with providers. Consequently, shared decision-

making demands that patients understand the course of a disease, treatment options, and 

preventive care for optimal health. Within this context, health literacy research must assess 

whether people are ready to accomplish PHR-related tasks.

Health literacy and information management skills

The focus of patient engagement using PHRs reinforces the importance of health literacy 

education and training. Undoubtedly, enhancing health literacy has been identified as an 

enabler of successful information sharing and collaborative decision-making. In particular, 

the decision-making process through information sharing “may be warranted in cases where 

literacy concerns indicate that the patient may be incapable of maintaining the personal 

record” [17]. Yet, as Tenforde et al. note, little attention has been paid to potential or actual 

PHR users who have limited health knowledge and training [5]. Considering the strong 

influence on providers’ practices and patients’ self-care, the information management issues 

regarding influential health literacy factors become important in the implementation of PHR 

systems [18]. In a recent paper by Agarwal and colleagues (2013), multiple factors affecting 

PHR use intentions were tested using social cognitive theory [7]. The study emphasizes that 
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respondents’ intention to use the PHR tool is affected by a number of interactions involving 

environment, patient, and tool factors [7]. Other case reports about the implementation of 

provider-driven PHRs highlight the importance of communication tactics and technology 

characteristics in the context of intention to use PHRs but have yet to investigate which 

specific skills have any influence on PHR management [7].

As such, PHRs require multiple health literacy skills, which could become a composite 

measure of individuals’ capabilities of health knowledge [19]. Health literacy, as a discrete 

form of general literacy, has been focused on a limited scope of medical knowledge. Beyond 

the scope of limited care instruction, individuals are to expand their understanding of various 

types of PHRs and data management issues. At the least, individuals who wish to manage 

their own PHRs should be able to identify which information should be retained. Once all 

records are stored, finding the right information in an efficient way may be challenging. 

Moreover, even if the records are retrieved, individuals may not understand how to use the 

information for their care decisions [20].

Personal Information Management (PIM) and Computer Literacy

Research on personal information management (PIM) has noted several factors that could be 

adopted in PHR environments [21]. In his series of works on PIM, Jones and his colleagues 

emphasized that PIM refers to “the practice and study of the activities people perform to 

acquire, organize, maintain, retrieve, use and control the distribution of information items 

such as documents (paper-based and digital), web pages and email messages for everyday 

use.” [22-25]. This PIM definition indicates diverse information management activities that 

individuals should perform to manage their PHRs effectively. Findings from the PIM 

literature can inform the development of a PHR training strategy. For instance, an individual 

should be able to identify diverse locations, devices, forms, and organizations where his or 

her care has been involved. Next, an individual should understand how to identify useful 

information to keep while discarding irrelevant information.

Computer or technology literacy plays a major role in managing personal health records. 

Whether provider-sponsored or freely available via Web portals, managing electronic PHRs 

requires computer and technology skills. Literature linking health literacy and technology 

skills to ability to manage PHRs also warrant that specific computer or technology skills are 

necessarily to adopt the electronic PHRs by diverse literacy groups [26]. In their recent 

work, Sharit and his colleagues noted that participants with low computer and Internet 

proficiency skills may not fully receive benefits of the PHRs offered through My HealthVet 
[27, 28]. For instances, specific PHR-related activities such as downloading, saving, or 

sharing their medication data, laboratory results, or health/wellness data are highly related to 

varying degree of computer or Internet literacy.

In summary, low health literacy is associated with the digital divide. PHR literacy studies 

would be useful to revisit findings from digital divide studies reporting on low literacy 

groups including older adults, economically and culturally disadvantaged populations, 

[technologically illiterate], and populations with chronic disease [15]. Most important, 

health and information management skills will be critical for PHR adoption by diverse 

populations and necessary to facilitate information retrieval and online communication.
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METHODS

The current study was designed to describe a demographic profile of survey respondents and 

understand its relevance to their PHR management status. In addition to the demographic 

description, self-reported health and computer knowledge responses measured along with 

PHR-related activities were used to identify major factors underlying information 

management skills.

Participants

In December 2013, participants were recruited from Amazon’s mTurk service. Participants 

had to be at least 20 years old. Other inclusion criteria required U.S. residency (based on 

ownership of a U.S. bank account) and at least a 95% task approval rate for their previous 

mTurk assignments. Non-U.S. residents were excluded because the measures that we used in 

this study may not be valid for non-English speaking, non-American samples. Participants 

were paid $1.50 to complete approximately 25 minutes of survey questions. Each IP address 

was restricted to respond the survey only once. Of the original 627 survey responders, those 

who did not answer more than 25% of questions were excluded. A total of 578 participants 

were included in this study. The University of Kentucky’s Institutional Review Board (IRB) 

approval was received before the study was conducted.

Measures

Variables measuring demographics (age, gender, race, and education), PHR characteristics 

(health status, PHR management status, health knowledge, and technology knowledge), and 

25 items on PHR-related activities were collected. All variables were collected as categorical 

or ordinal measures. Health status was measured using a 5-point scale ranging from Poor (0) 

to Excellent (4). PHR management status referred to likelihood of completing four PHR 

activities (Strongly Disagree (0) to Strongly Agree (4)): putting PHR documents in files, 

scanning and saving documents to a computer or USB drive, emailing documents to self, 

and using web-based PHR services. PHR-related activities were measured on a 5-point 

Likert-type scale (Never (0) to Always (4)) to ascertain the frequency with which 

respondents performed the activity. Examples of PHR-related activities included I keep my 
personal health records and I share my health information to support care for family. 
Barriers that limit personal health–related activities were also surveyed. The surveyed items 

and accompanying results are reported in Tables 1 and 2.

RESULTS

Sample characteristics

The first research question sought to profile demographic characteristics of the survey 

respondents (N=578) (Table 1). The majority of participants were male (52.3%), and the age 

distribution of this population included adequate representation of adults of all ages, except 

for adults aged 66 or over (N=8). This population lacked racial and ethnic diversity in that 

84.6% of the sample was White, with African Americans representing the next most 

sampled population (5.7%). The respondents were highly educated, with a majority of the 

sample reporting an associate degree or more advanced degree (69.7%). Participants with 
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higher education tended to report better health status and higher computer/technology skills 

and knowledge (Table 1). These findings are consistent with other skills and knowledge 

measures in health content and information management studies. Interestingly, those in the 

adults in the oldest age group were more likely to report they had a confirmed diagnosis for 

which they would like to have further information about treatment options, while the 

younger groups reported general health-related information needs (Table 1).

Concerning management of personal health records, a paper file folder option was found to 

be most popular, followed by emailing documents to self and scanning and saving 

documents to computer or USB. The 66 and older age group favored web archiving, while it 

was the least likely option to be selected overall. The younger groups were more active in 

managing PHRs using diverse options than other groups. Men reported higher computer/

technology skills and knowledge compared to women. In addition, race was not important in 

distinguishing of health and computer skills and knowledge, as well as PHR management 

status.

Characteristics of PHR-related activities and barriers

The second research question sought to examine the frequency with which the survey 

respondents participated in various PHR-related activities. On a scale of 0 representing 

Never to 4 representing Always, the respondents were asked to answer how often they 

perform the listed PHR activities (Table 2). The activities reported as most frequently done 

include: understanding my health information when discussing with my care providers (Avg. 

= 2.87), articulating my health issues when I visit my doctors (Avg. = 2.78), identifying high 
quality information (Avg. = 2.72), and identifying highly credible resources (Avg. = 2.68). 
The respondents answered that they rarely share their health information with others through 
a network drive (e.g., cloud storage or dropbox) (Avg. = 0.78) and seldom share their 
clinical schedule (Avg. = 0.96). This is potentially indicative of low prevalence of networked 

PHR systems in this study sample. Interestingly, this study sample indicates that they do not 

actively participate in organizing activities such as using Web applications to organize my 
health info (Avg. = 0.98), attempting to establish the mapping between information needs 
and information items (Avg. = 1.34), assigning keywords (Avg. = 1.49), and organizing 
information by a classification scheme (Avg. = 1.54). These findings suggest that the 

respondents were more likely to participate in the activities requiring understanding 

information and interacting with providers, while some activities that require organizing and 

sharing were less often performed in this study sample.

The study also asked responders to identify barriers to managing health information on a 

scale of 0 representing Strongly Disagree to 4 representing Strongly Agree. As shown in 

Table 2, the respondents indicated environmental barriers that most frequently interfere with 

management of PHRs. These include: high volumes of information to keep (Avg. = 2.07), 

scattered information at distant, multiple sites (Avg. = 2.06), and language used is not 
understandable (Avg. = 1.89). These barriers are more related to the complicated nature of 

PHRs and inchoate status of PHR system features and services. Inversely, individual factors 

were least often noted as barriers managing PHR-related information. These include: lack of 
searching skills to locate information (Avg. = 1.08), lack of memory to locate information 
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(Avg. = 1.12), lack of skills to organize information (Avg. = 1.24), lack of knowledge to 
understand information (Avg. = 1.32), and lack of knowledge to identify valuable 
information (Avg. = 1.34). This result implies that consumers are not aware of individual 

knowledge and skills as being important barriers for them to overcome when using of PHR-

related services and systems.

Primary factors of PHR Skills

The third question sought to identify major factors that are important for participating in 

managing PHR-related activities. Principal components analysis was used to identify the 

underlying domains of PHR-related activities. Varimax rotation was applied to the initial 

factor pattern, and items with factor loadings lower than 0.65 were eliminated, resulting in a 

four-factor solution. These factors were subsequently labeled Collecting, Searching, 
Sharing, and Implementing. As shown in Table 3, the four factors represent major groups of 

PHR-related activities. These factors accounted for about 67% of the total variance. The 

scores for the scales were summed and divided by the number of items in the scale to 

produce variables ranging from 0-4, with smaller values indicating lower frequency of 

activities for that scale. The consistency of the four factors was also assessed to measure 

strengths of the scales: Collecting (Cronbach’s α = .906), Searching (Cronbach’s α = .837), 

Sharing (Cronbach’s α = .763), and Implementing (Cronbach’s α = .908).

Predictors of PHR Skills

The fourth research question sought to describe the relationships between PHR-related 

activities and health and knowledge status. Five independent hierarchical linear regression 

analyses were performed with demographic variables (gender, age, race, and education) 

entered in the first block, self-rated health status (rated as Poor (0) to Excellent (4)) entered 

in the second block, and two self-rated knowledge variables—health knowledge and 

computer knowledge (both rated as Poor (0) to Excellent (4))—in the third block. The first 

analysis was performed on self-rated overall PHR skills (rated as Poor (0) to Excellent (4)) 

as an independent variable and then four PHR skills factors extracted—Collecting, 

Searching, Sharing, and Implementing were performed independently. Prior to the 

hierarchical regression analyses, the independent variables were examined for collinearity; 

no problems were detected (i.e., all variance inflation factors < 2.0). Overall, education and 

self-rated computer knowledge significantly increased the explanatory power of the 

regression models. Detailed results appear below.

Predictors of overall self-rated PHR skills

Demographic characteristics were significantly but very weakly associated with self-rated 

PHR skills. The variance accounted for (R2) with the first block of predictors (gender, age, 

race, and education) equaled .02 (adjusted R2 = .02), which was significantly different from 

zero (ΔF (4, 567) = 2.41, P < .05). Next, self-rated health status scores were entered into the 

regression equation, and total variance accounted for was .11, which represented a 

statistically significant increase in variance accounted for over the step one model (ΔF (1, 

566) = 59.31, P < .001). In step three, self-rated knowledge status variables (health 

knowledge and computer knowledge) were entered into the model. Total variance accounted 

for was .48, which was a statistically significant increase above the variables entered in step 
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two (ΔF (2, 564) = 336.03, P < .001). Significant predictors in the final model included 

education, health status, and computer knowledge (Table 4).

Predictors of PHR Collecting skills

No variables entered in the first block surfaced as significant predictors of PHR collection 

skills. The model was slightly but not significantly improved by the addition of health status 

in step two. In step three, health knowledge (β = 0.25, P < 0.001) emerged as a positive 

predictor of PHR collection skills such that those who reported a higher understanding of 

health knowledge were more likely to report PHR collection skills (Table 5).

Predictors of PHR Searching skills

Here, demographic characteristics entered in the first block revealed significant predictors of 

PHR finding skills. Age category was found to be a strong predictor of the second regression 

model (β = 0.13, P < 0.001). When the health status variable was added in step two, the 

model was significantly improved (R2 = 0.10, ΔR2 = 0.08, P < 0.001). Further, the results 

show that both age and computer knowledge (β = 0.134, P < 0.002; β = 0.18, P < 0.001) 

were significantly positive predictors of PHR searching skills (Table 6).

Predictors of PHR Sharing skills

Among the variables entered in the first block, age and race were significantly negative 

predictors of PHR implementation skills such that younger and non-white people were more 

likely to share PHRs. When the health status variable was added in the second block, the 

model was not improved. In the step three, the self-rated computer and health knowledge 

variables significantly improved the model (β = 0.14, P < 0.001; β = 0.17, P < 0.001). The 

results indicate that those who reported that they knew more about their health and 

possessed computer/technology knowledge and skills were more likely to share PHRs (Table 

7).

Predictors of PHR Implementing skills

Age, race, and education significantly predicted PHR implementation skills. Older and more 

educated respondents were more likely to implement PHR skills. When the health status 

variable was added in step two, the model did not improve. When the two knowledge 

variables were added in the last block, the model was significantly improved (R2 = 0.14, 

ΔR2 = 0.07, P < 0.001), and both knowledge variables positively and significantly predicted 

PHR implementing skills (Table 8). The results indicate that those who reported that they 

knew more about health and computers were more likely to implement PHRs in their care.

DISCUSSION

The major findings from this study indicate the following four aspects of personal health 

record management. First, the demographic characteristics of those respondents who 

perceived themselves to be highly competent in computer and technology knowledge are 

consistent with previous literature describing PHR users as male, younger, and educated 

people, especially for computer and technology-related knowledge [21, 29,30]. Yet, the self-

reported health knowledge in this survey did not vary by demographic characteristics. No 
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demographic differences, except for education, were found to be significant in regards to 

self-rated PHR skills. As shown, management of PHRs not only requires advanced health 

literacy but also accompanying skills in information management.

Second, there were clear differences in PHR skills and activities by age group. Although 

limited in number, adults over age 65 in this survey indicated a strong desire for personal 

treatment-related information. In comparison, the younger groups identified a need for more 

general health-related information. Age-specific differences also occurred in the current 

status of PHR management activities, suggesting the youngest group (between age 20 – 25) 

more often utilized diverse PHR tools including file folders, scanning and saving to 

computer or USB drive, emailing, and Web archiving. Web-archiving was least favorite PHR 

option overall. Inconsistent with results from previous studies, this study’s findings suggest 

the oldest group (≥66 years) favored using electronic PHR options such as emailing, 

scanning, and Web-archiving. In previous studies, older adults tended to be more hesitant to 

adopt PHR technologies [11, 31-33]. We note that the older adults in this sample may be 

more highly motivate than the average senior to use Internet services (such as Amazon’s 

mTurk system, from which the participants were recruited) so the results could be biased.

Third, the respondents were most actively engaged in PHR activities involving 

understanding and evaluating their health information when discussing with care providers. 

The least favorite PHR activities identified in this survey indicated that respondents were 

less likely to share and organize their PHRs. Again, this result suggests which information 

management skills should be targeted through PHR training. Information management 

skills, especially organizing and sharing information, are not a conventional focus of health 

literacy education targeted at the general public level. Considering the wider expectation of 

PHR adoption by the general public, better education in skills such as developing a personal 

classification scheme and information sharing strategy would appear beneficial [34].

In social media studies, research suggests that introduction to folksonomy may improve 

individuals’ information organization and searching skills [35, 36]. Folksonomy is the use of 

social tags that individuals use to assign their own keywords to describe web content (e.g., 

blogs, images, audio/video, etc.) for future retrieval. Unlike controlled keywords assigned by 

professional indexers (often trained librarians), users as content providers assigned their own 

keywords (not from controlled dictionaries). However, if the assigned keywords to PHR 

content are difficult to use due to low recall on archived items, then organizational structures 

such as a personal classification scheme are key to resolving these issues. Once trained in 

how to construct a personal classification scheme and archive it with a plan for retrieval, 

patients and consumers can achieve better recall. Being a personal librarian for one’s own 

health record collection thus becomes an important PHR training goal.

This study also identified PHR barriers. External barriers included high volume of 

information, scattered information, and the difficult language of PHR information. 

Individual factors relevant to health and technology literacies were not identified as critical 

when compared to the external factors. This result implies that people do not recognize a 

lack of health literacy as a factor affecting effective PHR management. This finding is 

consistent with previous literacy studies, suggesting patients/consumers require high 
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demands on institutional (organizational) supports in PHR adoption while ignoring personal 

limitations [11]. In order to be successfully implemented, PHRs and accompanying training 

should improve individuals’ literacy skills, especially regarding the organization and 

evaluation of information. These skills are traditionally incorporated in core curricular of 

library and information science programs rather than general education. Again, what used to 

be taught to information specialists must be taught to the general public as part of literacy 

education.

Fourth, the findings from this survey identified as primary factors are consistent with general 

personal information management literature. In personal information management studies, 

respondents complain about information fragmentation and associated organization; 

patients/consumers may not keep track of their decisions and often forget to use or cannot 

find information; patients/consumers can become overwhelmed by available information, 

possibly because of lack of literacy and overall volume; and patients’/consumers’ 

approaches to personal information management vary greatly across a variety of information 

forms requiring diverse training to accommodate this variation [37]. As identified, the four 

components -- labeled as Collecting, Searching, Sharing, and Implementing -- potentially 

indicate specific activities for use as measures of health and information management 

literacies.

For these four components of individual PHR management skills, this study found several 

major predictors. Predictors of self-reported PHR skills suggest that education, health status, 

health knowledge, and computer/technology knowledge are highly associated with the 

rating. Mixed results were found in individual PHR management skills that were formed 

based on primary PHR activities. For instance, the collection skills were only associated 

with self-rated health knowledge, while the implementation skills were found to be 

associated with more predictors including age, race, education, self-rated health knowledge, 

and self-rated computer knowledge. In predicting sharing skills, this study found that being 

older and non-White needs further improvement in PHR sharing skills because they seem to 

have low literacy than other respondents. Overall, the skills to increase health literacy will be 

critical for PHR adoption by diverse populations.

This study has some limitations. First, the nature of a self-report survey may yield subjective 

and higher ratings on skills-based measures, including health knowledge and computer 

knowledge, in addition to health information management skills. In order to resolve this 

issue, an objective health literacy scale measuring multiple dimensions of an individual’s 

skills and knowledge will be developed and tested with PHR users. Second, the respondents 

were not recruited from real PHR users’. Rather, they were the general public who may or 

may not currently use PHRs. In addition, this study respondents are overwhelmingly white 

population that might introduce some bias into the finding. Most importantly, this study does 

not include representative samplings of people with disease–chronic conditions or 

ambulatory concerns [38]. Due to higher expectations for chronic care management through 

PHR tools, it would appear to be important to indicate differing results within the differing 

patient groups [39-40]. The use of mTurk service in this study might yield some concerns 

(Berinsky, Huber & Lenz, 2012). In their recent study, Paolacci and his colleagues noted that 

mTurk introduced practical advantages, including supportive structure, subject anonymity or 
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identifiability, prescreening, longitudinal studies, and cultural diversity [41]. Whether the 

mTurk introduces any sampling bias or not might be a good topic for future studies. Further 

studies on diverse populations recruited from representative demographic and disease groups 

will inform the development of PHR training materials and educational venues that will 

serve as the most useful for instructional strategies.

CONCLUSIONS

The rise of the consumer empowerment movement offers opportunities for individuals to 

engage in their own healthcare. Consumer empowerment assumes that patients/consumers 

are capable of understanding sophisticated medical information. Yet, this study echoes 

numerous health literacy studies that concluded that a majority of people still need further 

education to manage health information in ways that provide optimal care and data 

management. In PHR training, consumers should be exposed to information about what 

PHRs can offer, which PHRs should be maintained or removed, and how to organize them 

for efficient use. If properly centered on care documentation and information sharing with 

collaborative support from providers, patients, insurers, and policy makers, through training 

PHR adoption can help achieve literacy improvement.
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