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Patient Activation in HIV-Infected Veterans Who Use Electronic Personal Health Records 

Pierre-Cédric B. Crouch 

Abstract 

The Health Information Technology for Economic and Clinical Health Act (HITECH) 

signed into law in 2009 requires hospitals to provide patients with electronic access to their 

health information through an electronic personal health record (ePHR) in order to receive 

Medicare/Medicaid incentive payments for electronic health record (EHR) implementation. 

Little is known about who uses these systems or the impact these systems will have on patient 

outcomes in HIV care. This dissertation reviews the state of the literature on ePHR and HIV, 

discusses methods of measuring empowerment and activation, and presents pilot data on 

empowerment and activation in ePHR users and non-users in HIV-infected veterans receiving 

care at the San Francisco VA Medical Center.  
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Patient Activation in HIV-Infected Veterans Who Use Electronic Personal Health Records 

Chapter 1: Introduction and Statement of the Problem 

The Problem of Empowerment 

 In a 2001 report by the Institute of Medicine (IOM) titled “Crossing the Quality Chasm: 

A New Health System for the 21st Century,” 10 new rules were presented as a recommendation 

to redesign and improve health care in the United States. One of these rules describes the patient 

as the source of control.  

Patients should be given the necessary information and the opportunity to exercise the 

degree of control they choose over health care decisions that affect them. The health 

system should be able to accommodate differences in patient preferences and encourage 

shared decision making. (p. 61) 

This statement is a change in the paradigm of our health care systems where control over 

decisions and access to information is left in the hands of health care providers. But why is it 

important to have a system that promotes an empowered patient? Arora and McHorney (2000) 

found that 69% (n=2,197) of patients with chronic medical conditions preferred to leave their 

medical decisions to their providers. Hubbard, Kidd, and Donaghy (2008) performed a review of 

the literature for decision making in cancer care and found that not all patients want to have an 

active role in their care. If patients chose not to be empowered and take part of in their health 

care, what do they lose? 

Significance of Empowerment 

 In HIV care, an empowered patient has better outcomes than one who is not. Park et al. 

(2007) followed 387 HIV-infected adults for one year after initiation of Antiretroviral Therapy 

(ART). They assessed the risk of patients missing clinic visits to the occurrence of an AIDS 



PATIENT ACTIVATION IN HIV-INFECTED VETERANS  2 

defining illness or death while controlling for clinical stage and the availability of newer HIV 

medications. The results showed that missing one missed appointment had a hazard ratio of   

2.87, 95% CI [1.34, 6.16]. A patient missing two appointments had a hazard ratio of 4.37, 95% 

CI [1.74, 10.98]. A patient missing three or more appointments had a hazard ratio of 8.19, 95% 

CI [2.95, 22.78]. Missed patient visits are associated with higher odds of AIDS defining illness 

or death. 

Chen et al. (2013) studied 2,182 HIV-infected individuals in the USA, Canada, Puerto 

Rico, Namibia, China, and Thailand. They compared the level of health care engagement to self-

efficacy for adherence, self-esteem, HIV-related signs and symptoms, and quality of life. 

Individuals having better Health Care Provider Engagement scores demonstrated better self-

efficacy for adherence (t = -5.22, p < 0.0001), better adherence (t = 1.92, p ≤ 0.05), lower self-

esteem ratings (t = 2.67, p < 0.01), fewer HIV-related signs and symptoms (t = 3.25, p < 0.0001), 

and better quality of life (t = -3.39, p < 0.001). The authors thought that the lower self-esteem 

may be related to people with lower self-esteem heavily relying on their providers but this was 

not confirmed. In this study, higher levels of engagement are related to better HIV-related health 

outcomes. 

Giordano et al. (2007) followed 2,619 HIV-infected men receiving care at all of the 

United States Department of Veterans Affairs hospitals or clinics. They assessed the risk of death 

to patient attendance to a health care visit during any four quarters of a year. Patients who 

attended a visit in three of the four quarters had a hazard ratio of 1.42, 95% CI [1.11, 1.83] of 

dying. Patients who attended visits in two of the four quarters had a hazard ratio of 1.67, 95% CI 

[1.24, 2.25] of dying. Patients who attended visits in one of the four quarters had a hazard ratio 

of 1.95, 95% CI [1.37, 2.78] of dying. Missed visits were associated with a higher risk of death. 
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Berg et al. (2005) followed 946 HIV-infected adults receiving care in an urban center. 

They assessed the association of missing appointments to CD4 and HIV-1 plasma viral loads in 

patients who had 2 or more visits scheduled in the prior 12 months. They found that appointment 

non-adherence was associated with having a detectable HIV-1 plasma viral load (>50 copies/ml), 

t (934)=3.85, p<.0001 and non-adherence was associated with having a CD4 count less than 200 

cells/mm3, t (944)=4.82, p<.0001. This study found that low visit attendance was associated with 

worse HIV-related biological markers. 

From a public health perspective, Metsch et al. (2008) studied 316 HIV-infected adults 

from 4 US cities. They assessed if having 3 medical visits in a 6-month period was associated 

with unprotected vaginal or anal intercourse. They found that participants who received medical 

care for HIV at least 3 times in the last 6 months had an odds ratio of .53 95%CI [0.3-0.94] of 

having unprotected vaginal or anal sex. This study found that missed visits were associated with 

an increase in potential HIV transmitting behaviors. 

Marshall et al. (2013) studied 433 HIV-infected adults in 4 clinics and evaluated the 

associations of the Patient Activation Measure and HIV-related characteristics. The Patient 

Activation Measure measures how engaged and empowered a patient in in their care. They found 

that a 5 point increase in activation was associated with increased odds of having a CD4 count 

>200 cell/ml3 1.10, 95% CI [1.01, 1.21], increased odds of self-reported ART adherence 1.18, 

95% CI [1.09, 1.29], and increased odds of an undetectable HIV-1 plasma viral load 1.08, 95% 

CI [1.00, 1.17]. Patients with higher activation scores have better HIV-related biological markers 

and ART adherence. 

These findings demonstrate a problem in HIV care where patients who are not 

empowered or engaged in their care can have a higher risk of advanced HIV and death. They 
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have lower CD4 counts, higher HIV-1 plasma viral loads, poor ART adherence, lower self-

efficacy for adherence, more HIV-related symptoms, and worse quality of life. They also pose a 

higher risk of transmission of HIV with riskier health behaviors. Having an HIV-infected patient 

who is more empowered and activated could improve these measures in HIV care, though little is 

known as to how this can be accomplished. One recent development may provide a solution to 

help HIV-infected individuals become more empowered in their care.  

  The Institute of Medicine report in (2001) also describes the health care system of the 

future:  

Patients should have unfettered access to their own medical information and to clinical 

knowledge. Clinicians and patients should communicate effectively and share 

information. (p. 8) 

The report describes the current health care system as a patient visit focused system and one 

where healthcare information is retrospective, archival, passive, and inert. New advances in the 

health informatics field may hold the promise to support a more patient-centered system where 

information is interactive, prospective, and in real time.  

The health informatics field has made this vision of the future of medicine a priority. The 

Federal Health IT Strategic Plan cites one of the five main goals in the national health  

information technology (IT) implementation as empowering individuals with health IT to 

improve their health and the health care system by 2015 (Office of the National Coordinator for 

Health Information Technology, 2011). Under the Health Information Technology for Economic 

and Clinical Health Act (HITECH) signed into law in 2009, hospitals and medical providers will 

be required to use health IT to empower individuals or face penalties of reduced 

Medicare/Medicaid reimbursement (Wilson, 2009).     
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One way in which the health IT industry is supporting patient empowered care is through 

the use of Electronic Personal Health Records (ePHR). These systems provide health care 

consumers with direct access to their clinical record, just as if they had obtained a copy of their 

paper medical record. There are two main types of ePHR: tethered and untethered. Tethered 

ePHRs are linked directly to the electronic health record (EHR) from a provider and are 

considered part of the EHR. An untethered ePHR links multiple sources of data (i.e. community 

lab, community pharmacy, provider) to form a freestanding ePHR (The Office of the National 

Coordinator for Health Information Technology, n.d.).  

The HITECH law states that EHR and ePHR systems must provide a “meaningful use” in 

order to qualify for incentive payments to implement these systems. There are three stages with 

specific EHR implementation criteria that are used to define meaningful use. Stage 1 involves 

capturing basic health data electronically. Stage 2 involves advancing clinical processes in health 

care by meeting selected requirements. Stage 3 involves improved outcomes. Stage 2 is currently 

underway in 2014. To qualify for the incentive payments under meaningful use stage 2, eligible 

hospitals will need to demonstrate multiple requirements including: (1) 50% of unique patients 

were provided with timely online access to their health information, (2) 5% of unique patients 

view, download or transmit their health information to a third party, and (3) 5% of unique 

patients send a secure message (Centers for Medicare and Medicaid Services, 2013). 

 The adoption of these systems by patients has been growing. In a random digit phone 

survey of the general public in the state of New York, self-reported use of ePHR has increased 

from 11% in 2012 to 17% in 2013, which is one year prior to the meaningful use requirement 

(Ancker, Silver, & Kaushal, 2014).While these systems will become commonplace under the 

HITECH Act, little is known about their impact on achieving the goal of an empowered health 
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care consumer. 

The San Francisco Veterans Affairs Medical Center (SFVAMC) has been a leader of 

ePHR development with its system named MyHealtheVet, which launched in 2003 (United 

States Department of Veterans Affairs, 2013). The MyHealtheVet ePHR is a tethered system that 

allows all patients at the SFVAMC to have full access to their lab results, progress notes, and 

medication refills. It also gives patients the ability to email their providers at 

www.myhealthevet.org. Patients are required to have their identity authenticated in person or 

online before obtaining access.  

Purpose of the Study 

The initial step in understanding the role of ePHR in patient empowerment is to 

understand who is using these systems. The purpose of this study was to explore the patient 

characteristics associated with electronic personal health record use in veterans living with HIV 

at the San Francisco VA Medical Center. The research question to be addressed is “What is the 

level of empowerment of ePHR users compared to non-users?” 

Study Aims 

 The two specific aims of this study were the following: 

Aim 1. Assess and compare the levels of activation and empowerment in ePHR users and 

non-users enrolled in HIV outpatient care. 

Aim 2. Describe the characteristics associated with the use of ePHR users as compared to 

non-users in HIV outpatient care. 
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Chapter 2: Review of Literature and Conceptual Framework 

Review and Critique of the Literature 

 A PubMed, Cochrane, Cinhal and Google Scholar database search was completed to 

address the published research related to the phenomenon of ePHR and HIV. The date range 

included any publication date until the date of the search on March 12, 2014.  The following 

search term was used for electronic personal health records: search “health records, personal” 

[MeSH] OR personal health records [title/abstract] OR PHR [title/abstract] OR EPHR 

[title/abstract] OR IPHR [title/abstract] OR interactive personal health records [title/abstract] OR 

patient portal [title/abstract].  

 The following search term was used for HIV: search “HIV Infections” [MeSH] OR 

HIV[MeSH] OR hiv [title/abstract] OR hiv-1[title/abstract] OR hiv-2*[title/abstract] OR 

hiv1[title/abstract] OR hiv2[title/abstract] OR hiv infect*[title/abstract] OR human 

immunodeficiency virus[title/abstract] OR human immune deficiency virus[title/abstract] OR 

human immunodeficiency virus[title/abstract] OR human immune-deficiency virus[title/abstract] 

OR human immun* OR deficiency virus[title/abstract] OR acquired immuno-deficiency 

syndromes[title/abstract] OR acquired immune deficiency syndrome[title/abstract] OR acquired 

immuno-deficiency syndrome[title/abstract] OR acquired immune-deficiency 

syndrome[title/abstract] OR acquired immun* OR deficiency syndrome[title/abstract] or 

“sexually transmitted diseases, viral”[mh] OR HIV[title/abstract] OR HIV/ AIDS[title/abstract] 

OR HIV-infected[title/abstract] OR HIV[title] OR HIV/AIDS[title] OR HIV-infected[title] 

 Articles were included if they reported research involving ePHR systems in HIV-infected 

adults. Three articles were identified that met these criteria. As the research in HIV and ePHR is 

very limited, the review of the literature was expanded to include research using ePHR in adults 
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with other chronic conditions. Fourteen additional articles were identified. The review was then 

further expanded to include any form of electronic communication with patient health 

information between a patient and a provider, which added 4 additional articles. This review 

included 21 articles related to ePHR through three main themes: HIV and ePHR, any condition 

and ePHR, and electronic communication.  

HIV and ePHR 

 There are only three published research articles that specifically explored the use of 

ePHR in HIV care. A survey study completed by Dr. Kahn et al. in 2010 included 221 patients 

receiving care and who signed up for the ePHR at the outpatient HIV clinic at San Francisco 

General Hospital.  The ePHR system was named myHERO and provided patients with access to 

a list of active diagnoses, medications, laboratory values, drug allergies, scheduled clinic visits, 

and tools to promote health care.  

 At the time of the study, the clinic cared for 3760 patients and 221 of them had signed up 

for this ePHR service. The sample had 37% of respondents aged less than 40 years of age. They 

were male (95%), Caucasian (78%), and non-Hispanic (85%). The ePHR users were more likely 

to have undetectable viral loads (65%) and few of them had CD4 counts below 250 (17%), 

which indicates a healthier status (Kahn et al., 2010). 

Of the 221 initial users who signed up for the ePHR service, 136 went on to use it. A 

survey was conducted which had a response rate of 38% (n=51). The different functions of the 

myHERO system were reported as useful by 80-90% of the users. Viewing lab values was the 

most commonly accessed resource in the ePHR. There were some reports of inaccuracies with 

25% of the users reporting inaccuracies in the medication list and 32% of the users reporting 
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inaccuracies in the medical conditions. The authors concluded that patients were willing to 

participate in an ePHR without incentives to access the system.  

In a secondary analysis, Hilton et al. (2012) assessed if mental health or substance use in 

individuals with HIV were barriers to accessing ePHR. The outcome measure was successful 

completion of online surveys, which served as a marker for engagement with web-based health 

information. They enrolled 338 participants, and they initially provided them with a minimal 

amount of computer training. The researchers eventually realized that some participants lacked 

baseline computer literacy, and 157 participants underwent additional computer training. A 

multivariate analysis of variance was conducted to evaluate the differences in completion rates of 

all nine surveys by mental health/substance use, computer competency, and the additional 

computer training.  

In all, 70% of the participants completed all nine online surveys. Participants with a 

mental health or substance use issues did not differ in their completion rates of the online surveys 

from those who did not (OR 1.85 CI 0.93-3.66, p=0.076). Those with the enhanced computer 

training had higher odds of completion than those who did not (OR 2.68 CI 1.06-6.73, p=0.032) 

and those with some level of computer competency had a higher odds of completion than those 

with a beginner level of computer competency (intermediate 3.99 CI 1.61-9.93, experienced 3.44 

CI (1.51-7.81, p=0.009) (Hilton et al., 2012). 

The effect of the additional training was evaluated, and the authors found that those 

without mental health and substance abuse had higher odds of completion than those who had 

mental health and substance abuse issues (5.80 CI 1.44-23.3, p=0.022). The additional training 

had no effect on computer literacy (p=0.79) (Hilton et al., 2012). 
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The authors concluded that mental health and substance abuse issues do not impact the 

ability to access web based information online. The limitations of the study include the use of a 

surrogate marker for access to health information instead of actual access to health information, 

the fact that the additional training was not randomized, and the treatment of the mental health 

and substance abuse conditions as if they were the same condition. This can cause some 

problems in the interpretation. Mental health issues and substance abuse issues may not influence 

the ability to complete online surveys the same way, as they may have different confounding 

variables. Accessing health information online may provide different levels of motivation than 

completing a survey. By not randomizing the computer training, the researchers introduced a 

bias into the sample as some participants had some one-on-one time with the researchers which 

may have influenced their willingness to complete the surveys. 

In a cross-sectional proof of concept study, Luque et al. (2012) assessed the feasibility 

and acceptability of an ePHR on an iPod touch with a My Medical ePHR application used to 

manage HIV-related health information. Participants were required to speak English and able to 

provide informed consent.  The participants underwent a six week training curriculum covering 

HIV self-management and use of the ePHR. In all, 29 participants consented for the study. 

Baseline measures included socio-demographic characteristics (age, sex, race, marital status, 

ethnicity, education, and income), health literacy, self-rated health, attitudes toward technology, 

and HIV self-efficacy. 

Health literacy using the realm health word test was poor with 28% of the sample at a 

level less than 8th grade. 31% had less than a high school education and 18% had never used a 

computer. After the 6 week intervention, self-efficacy to integrate HIV treatment into daily life 

had improved 10 points over baseline (p=0.02). Self-efficacy score for persevering to adherence 
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challenges did not change over baseline. Of the sample, 96% reported that they were satisfied 

with the ePHR device (Luque et al., 2012).  

The authors concluded that the iPod-based ePHR device was both feasible and 

acceptable. The limitations of the study include a non-randomized design and a didactic HIV 

class prior to use, which may have confounded self-efficacy by providing an intense education 

prior to use of the system.  

Any Condition and ePHR 

 As there were only three articles pertaining to HIV and ePHR, the literature review was 

expanded to include any research that was published in ePHR with any conditions. ePHR has 

been studied in many other medical conditions including diabetes, mental health, hypertension, 

multiple sclerosis, asthma, in vitro fertilization, and general medicine. 

Diabetes. The impact of ePHR on diabetes has been examined in a number of studies 

(Fonda, McMahon, Gomes, Hickson, & Conlin, 2009; Hess et al., 2007; Holbrook et al., 2009; 

Smith et al., 2004; Zickmund et al., 2008). In a 2009 study by Holbrook et al., 511 adults with 

type 2 diabetes were randomized to receive usual care or access to ePHR in Ontario, Canada 

from 2002-2003. This system allowed the users to access diabetes risk factors, which were 

integrated into the electronic health record. The primary outcome measure was a process 

composite score to assess completion of diabetes monitoring criteria based on the Canadian 

Diabetes Association and the American Diabetes Association, which included hemoglobin A1C, 

Blood Pressure, LDL cholesterol, body mass index, albuminuria, foot check, smoking, and 

physical activity. Secondary measures included a nine-item measured clinical marker outcome, 

which included systolic blood pressure, diastolic blood pressure, LDL cholesterol, hemoglobin 

A1C, albuminuria, body mass index, exercise, foot neuropathy, smoking, quality of life, 
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diabetes-related quality of life, and perceived usefulness and continuity of care. The mean 

follow-up time was 5.9 (1.3) months. Multiple imputation was used for missing data. 

The researchers found a statistically significant improvement of the process composite 

score in the intervention group versus the control group. The control group and intervention 

group had a baseline composite score of 5.19 (2.14) and 5.19 (2.16) respectively. After the 

intervention, the composite scores were 5.25 (2.52) and 6.52 (2.30) with a 1.27 (95% CI 0.79-

1.75) significant difference (p<0.001) in the intervention group. There was also a significant 

difference in the clinical marker composite.  The control group and intervention group had 

significantly different (p=0.036) composite scores of -0.16 (1.48) and 0.33 (1.64) respectively. 

The intervention group reported being more optimistic of their daily productivity and ease of the 

management of their diabetes, their relationship with their providers, and the quality of the care 

they received – although the author does not present the data to support this. There were no 

significant changes in the quality of life measures or continuity of care in either group.  

 Similar positive findings for frequent users of ePHR were found in another study by 

Fonda, McMahon, Gomes, Hickson and Conlin (2009). This study enrolled 104 participants with 

diabetes and a HGBA1C that was greater than 9% at the Veterans Affairs hospital in Boston. The 

participants were randomized to usual care or an Internet-based care management program 

(IBCM). This ePHR allowed participants to automatically submit and monitor their blood 

pressure and glucometer readings, provided secure messaging with their care manager, and 

contained diabetes educational modules. The primary outcome was a change in the Problem 

Areas in Diabetes (PAID) scale, which is a tool used to measure patient distress in those with 

diabetes.  
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Multilevel modeling was used to test the differences over time. The findings revealed the 

PAID scores decreased for both groups and were not statistically significant. While both groups 

had significant changes in PAID scores over time with a decrease of -2.3 (0.4) p<0.001, the 

change did not differ by group over time 0.7(0.5) p was not significant. A post hoc analysis 

broke down the IBCM group into those who frequently used it and those who did not. Those 

participants who utilized the IBCM on a sustained regular basis had a statistically significant 

decrease in PAID score over time of -13.2 (5.6) p<0.05 (Fonda, McMahon, Gomes, Hickson, & 

Conlin, 2009).  

 Another positive findings study of ePHR and diabetes was completed by Smith et al. 

(2004). A quasi-experimental study of 16 poorly-controlled patients with either type 1 or type 2 

diabetes who were selected to use an ePHR from a Georgetown University clinic. This system 

allowed users to submit their blood glucose data, maintain exercise logs, and provide secure 

communication to their providers. The primary outcome was HGBA1C after 6 months and the 

secondary measures included blood pressure, body mass index, total cholesterol, high density 

lipoprotein, low density lipoprotein, triglycerides, diabetes self care activities, diabetes treatment 

satisfaction questionnaire and quality of life assessments.  

The authors found a reduction in HGBA1C by 2.22% p=0.001 among the 16 users. 

Further analysis was done by splitting the group into moderate/heavy users and light/never use. 

The moderate/heavy users of the system had a 3.15% reduction (p=0.02) and the light/never 

users had a 1.28% reduction, which was not significant. None of the secondary outcomes 

measures were significant in the sample.  

 There are two published qualitative analysis research articles on ePHR and diabetes, 

which reported on the same data collected from a focus group (Hess et al., 2007; Zickmund et 
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al., 2008). These qualitative analyses were based on ten focus groups with 39 participants who 

were diabetic, over the age of 21 and able to speak English at the University of Pittsburgh 

Medical Center (UMPC). A grounded theory approach was used for both analyses.  

The first analysis by Zickmund et al. (2008) focused on the impact of the provider-patient 

relationship on the patient’s interest in using ePHR. The findings described how the interest in 

ePHR was linked to a dissatisfaction with the provider-patient relationship. Difficulties 

communicating with the provider, a lack of prompt response, difficulty obtaining medical 

information, and logistical issues with the office were cited as factors that increased interest in 

ePHR. The participants who were satisfied with their communication with their provider had less 

interest in ePHR. Difficulty in using ePHR, fear of losing the provider relationship, and use of 

email with the provider were also linked to less interest in ePHR. 

The second analysis from the same data set is by Hess et al. (2007). Their analysis 

focused on the initial patient reaction to the ePHR implemented at the UPMC. The focus groups 

were split before the implementation and after the implementation with different participants in 

each focus group. The authors found in the pre-release that the participants reported that ePHR 

would enhance communication with their care providers and that the most useful aspect is the 

ability to access their laboratory data. The participants also noted that electronic appointment 

reminders and test results could improve overall health and result in fewer missed appointments. 

The post-release participants reported that the ePHR gave them a sense of empowerment by 

allowing them to self-manage their care in between appointments. It also provided insight into 

the impact of lifestyle choices on their health. Missing lab results, inaccurate information, lost 

passwords and slow responses from the clinic were identified as hindrances in the system. There 
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were no significant changes in the number of patient encounters or telephone calls received 

which were not affected by the increase in the secure ePHR messaging.  

 Multiple Sclerosis. Miller et al. (2011) conducted a research study on the impact of 

ePHR on Multiple Sclerosis. A convenience sample of 206 patients from the Mellen Center in 

Cleveland with Multiple Sclerosis who resided in one of the surrounding counties to the clinic 

with at least two visits with a provider in the last 12 months were randomized to usual care or the 

new ePHR. This new system included secure communication to the clinic, self-monitoring, self-

management of MS symptoms, and reminders about upcoming visits. Computers with Internet 

access were provided to the participants who did not have access. The authors cite multiple 

primary outcomes including the Sickness Impact Profile (SIP), the MS Functional Composite, 

and the Control Subscale of the MS Self-Efficacy Scale.  

 After 12 months, the intervention group had significantly higher general health-related 

quality of life, with the intervention group reporting a score of 0.76 (0.17) and the control group 

reporting a score of 0.73 (0.18) p=0.46. None of the other outcomes had a significant finding 

(Miller et al., 2011). 

Mental Health. Druss, Ji, Glick, and von Esenwein (2014) evaluated ePHR use in 170 

individuals with a serious mental disorder and a comorbid medical condition. The participants 

were randomized to an ePHR or usual care and followed for one year, assessing quality of 

medical care, patient activation, service use, and health-related quality of life. The ePHR system 

provided access to medical conditions, lab results, medications, and routine health prevention 

reminders. 

After 12 months, the participants who used the ePHR system had a significantly higher 

percentage of completed health care prevention measures (40% vs. 18%, p<.0001), and improved 
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control of hypertension (78% vs. 70%, p=.0027). The ePHR group also had an increase in 

medical visits in the last year (27.1 vs. 13.7, p<.0001). The two groups did not differ by patient 

activation, control of diabetes, physical health-related quality of life, and mental health-related 

quality of life (Druss et al., 2014). 

 Asthma. A research study completed by van der Meer et al (2009) evaluated the impact 

of ePHR in asthma. This study was a convenience sample of 200 adults who were treated with 

inhaled corticosteroids for 3 months in the previous year and had access to the Internet in the 

Netherlands. They were randomly assigned to usual care or an ePHR. This system allowed for 

secure communication with their provider, completion of an Asthma Control Questionnaire with 

an automated feedback for regimen changes, online education, and a record of their asthma 

management. The primary outcome was asthma-related quality of life. The secondary outcomes 

included: asthma control, symptom free days, prebronchodialator forced expiratory volume in 1 

second, daily inhaled corticosteroid dose, and exacerbations.  

Multilevel modeling was used to test the differences over time. After 12 months, the 

authors found that the asthma quality of life was statistically significantly different over time by 

the groups. The intervention group had a change of 0.56 (95% CI 0.43 to 0.68) versus the control 

group who had a change of 0.18 (95% CI 0.05 to 0.31). Secondary outcomes of asthma control 

were also significant with the intervention group having better control over time -0.54 (95% CI -

0.65 to -0.42) than the control group -0.06 (95% CI -0.18 to 0.05). T-tests were used to compare 

process outcomes after 12 months. The intervention group had significantly more medication 

changes per patient with 0.9 in the Internet group and 0.39 in the control group (p<0.001). None 

of the other measures were significant between groups (van der Meer et al., 2009). This study did 
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not have an active control condition for the non-users of the ePHR. The improvements could be 

related to having access to an intervention rather than the intervention itself. 

 In Vitro Fertilization. The effect of ePHR on in vitro fertilization (IVF) care was 

evaluated by Tuil, Verhaak, Braat, de Vries Robbé and Kremer (2007). The study enrolled 180 

participants who were undergoing IVF from Rabdoub University in the Netherlands who were 

over 18 years of age with Internet access and fluent in Dutch. The participants were randomized 

to usual care or ePHR. This system allowed the participants to access general information about 

infertility and IVF, provided access to all their available IVF clinical data, and allowed secure 

messaging to their providers. The primary outcome was patient empowerment, which was a 

composite score consisting of self-efficacy, actual and perceived knowledge, and involvement in 

the decision process. The secondary outcomes included patient satisfaction, meaning of 

infertility problems, social support, anxiety, and depression. The authors found no significant 

differences in patient empowerment or any of the secondary outcomes. The lack of findings may 

be related to a biased sample derived from a population who could be more empowered for an 

elective health intervention, or the use of an ePHR may not influence empowerment.  

 Hypertension. A study by Green et al. (2008) evaluated the impact of ePHR on 

hypertension. 778 participants aged 25 to 75 with a hypertensive diagnosis who were taking a 

hypertensive medication with no diagnoses of diabetes, cardiovascular or renal disease were 

enrolled in the study from 10 medical centers in Washington state and Idaho. The participants 

were randomized to either usual care, home blood pressure monitoring with access to an ePHR, 

or home blood pressure monitoring with access to an ePHR with pharmacist care management 

delivered through the ePHR. The MY Health Link ePHR system allowed secure messaging to 

the provider, refill requests, scheduling of appointments, viewing of lab results, and access to 
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health information. The primary outcome was the percentage of patients with controlled blood 

pressure after 12 months.  

Linear regression was used to analyze the different outcomes at 12 months. The authors 

found that the group assigned to the ePHR only had no significant changes in blood pressure as 

compared to usual care. The group that had access to ePHR and the pharmacist care management 

had a significant improvement in blood pressure control with a -14.2 (95% CI -16.0 to-12.4) 

decrease in SBP, a -7 (95% CI -8.0 to -6.0) decrease in DBP and a 1.84 (95% CI 1.48 to 2.29) 

RR of having BP controlled versus the control group. Patients using the ePHR with and without 

the pharmacist were using more antihypertensive medications at 12 months compared to the 

control group. The ePHR-only group used 1.94 (0.91). The pharmacist group used 2.16 (0.93), 

and the control group used 1.69 (0.91) (p<0.01). The baseline mean was 1.64 (0.85). There was a 

greater use of aspirin among the ePHR-only and pharmacist groups. The ePHR-only group had 

131 (56%) on aspirin. The pharmacist group had 149 (66.5%) and the control group had 124 

(53%) on aspirin. The baseline mean was 338 (48.8%). BMI, physical activity, and health-related 

quality of life did not differ among the groups (Green et al., 2008). The authors did not include a 

sham procedure for the control group, which may have influenced the study outcomes.  

A cluster randomized trial was conducted by Wagner et al. in 2012 to evaluate the impact 

of a tethered PHR on blood pressure, patient activation, patient-perceived quality, and medical 

utilization in patients with hypertension.  In all, 24 primary care physicians were cluster 

randomized to either the PHR group or the control group. Data was collected at baseline, month 

3, month 6, month 9, and month 12. The data collected included blood pressure, patient 

activation using the PAM-13, patient empowerment using the Patient Empowerment Scale, 

Patient Assessment of Chronic Illness Care, Consumer Assessment of Healthcare Providers and 
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Systems (CAHPS), and utilization measures of hospital days, emergency room visits, and 

outpatient visits. Multilevel modeling statistics were used to evaluate the change between the 

groups over time.  In all, 1686 participants were approached, and 446 participants met inclusion 

and exclusion criteria for the study. Of those, 443 participants completed the intervention and 

were included in the final analysis. The two groups differed significantly by gender; 75% of the 

ePHR group and 68% of the control group were female (p=0.03) and differed by REALM health 

literacy scores, with the ePHR group scoring higher than the control group (p=0.03). No other 

differences between the groups were significant (Wagner et al., 2012). 

The two groups changed differently over time, though none of the changes were deemed 

as clinically significant due to low raw effect sizes. The intervention group had a significantly 

higher weight (3.7) (p=0.023), BMI (0.5) (p=0.006), waist circumference (1.0) (p=0.033), PES 

total empowerment score (1.1) (p=0.019). The intervention group had significantly lower 

CAHPS doctor rating (-0.04) (p<0.001), provider communication composite (-0.09) (p<0.001), 

and office staff composite (-0.2) (p<0.001) (Wagner et al., 2012). There were no significant 

differences in the outcomes of SBP, DBP, patient activation, patient-perceived quality, or 

medical utilization. 

In the ePHR group, 30.7% of the group never used the ePHR during the study, which 

may have impacted the final results. Logistic regression was used to predict the use of ePHR 

based on baseline factors. Family medicine patients, younger age, higher self-rated computer 

skills, greater number of self-reported internet use items, higher average DBP, and higher 

provider communication were associated with greater ePHR use. Race, gender, HTN at 

enrollment, home Internet access, SBP, and more frequent hospital stays had no impact on ePHR 

use.  
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ANCOVA was used to determine if the frequency of ePHR use in the intervention group 

had any influence on the outcomes. More frequent ePHR use as associated with improved 

provider communication (0.26 decrease, p=0.02) and HIT helpfulness (0.04 decrease, p=0.02).  

The author reported limitations including a limited ePHR that was not linked to 

emergency care, 57% of approached eligible participants did not want to participate, providers 

were cluster randomized but clinic staff was not, and ePHR use was self reported. 

 General Medicine. In a study by Lin, Wittevrongel, Moore, Beaty and Ross (2005), 

ePHR was evaluated in an academic internal medicine practice in Denver, Colorado. In all, 606 

patients were randomized to usual care or the ePHR system. This system allowed patients to send 

secure messages directly to their providers and to request appointments, prescription refills, and 

referrals. The primary outcome was patient satisfaction after six months. The secondary outcome 

was to evaluate the content of the ePHR communications to the clinic telephone 

communications.  

At the end of the study, the researchers found that the ePHR users reported improved 

communication with the clinic. Chi-square was used to evaluate patient satisfaction. Of the 

respondents who reported communication with the clinic was “a little better” or “a lot better”, the 

ePHR group consisted of 77/174 [44%] and the control consisted of 18/146 [12%] (p < 0.001).  

Of the respondents who reported satisfaction with care was “very good” or “excellent,” the 

ePHR group consisted of 103/174 [59%] and the control consisted of 78/162 [48%]; (p =0.004). 

The providers received 1 message per day via the ePHR for every 250 patients with the total 

telephone call volume being unchanged. The analysis of the messaging system revealed that the 

patients were more likely to send psychosocial messages via the ePHR system than over the 

telephone, with 2% of the phone calls regarded a psychological concern versus 9% of the ePHR 
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messages (p=0.02). Urgent messages were more likely to be by phone, with 34% of phone 

messages were regarded as urgent versus 3% of ePHR messages (p<0.001).  Information only 

messages were more likely to be via the ePHR, with 2% of phone calls being regarded as 

informational versus 18% of the ePHR messages (p<0.001) (Lin, Wittevrongel, Moore, Beaty, & 

Ross, 2005).   

Delbanco et al. (2012) assessed the effect of patients having access to their medical notes 

at three large primary care practices in Massachusetts, Pennsylvania, and Washington state. The 

participants were able to access the written provider notes after their visit. A survey was 

conducted after 12-19 months for both the patients and providers.  

The study found that 11,797 of 13,564 patients with visit notes available opened at least 

one note. Across the three sites, 77% to 87% of patients reported that open notes helped them 

feel more in control of their care. 60% to 78% of respondents had an increase in medication 

adherence. 26% to 36% reported privacy concerns. 1% to 8% reported confusion, worry or 

offense as a result of reading the note, and 20% to 42% of respondents shared the notes with 

others. The volume of electronic messages from patients did not change as a result of the greater 

access to the medical records. Some providers reported longer visits (0% to 5%) or spending 

more time addressing concerns outside of the visit (0% to 8%). Document content was changed 

by 3% to 36% of providers. 0% to 21% spent more time writing the note. 59% to 62% of patients 

wanted the ability to comment on the note, and 33% wanted to be able to approve the note. At 

the end of the study, 99% of patients wanted open notes to continue, and no provider elected to 

stop (Delbanco et al., 2012). 

Kogut, Goldstein, Charbonneau, Jackson, and Patry (2014) evaluated the use of an ePHR 

in the home setting with a pharmacist to identify medication errors. This was a prospective non-
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randomized study of 30 participants over the age of 50 with various chronic conditions. The 

pharmacist assessed medication errors with the participants either with or without an ePHR. This 

system allowed for users to access and input health information that is verified by providers. 

The analyses consisted of 20 users of ePHR and 10 non-users of ePHR. In the ePHR user 

group, the pharmacist identified 15 (75%) of the participants with medication errors. In the non-

user group, the pharmacist identified 4 (40%) of the participants with medication errors. This 

difference was not statistically significant.  

Electronic Communication 

 The available literature on ePHR is limited to the presented articles. The review was 

future expanded to include mobile health technology to further develop the review. The articles 

were selected because of two-way communication of health data. The articles that look at mobile 

health with only one direction of communication were excluded. 

HIV. Lester et al. (2010) conducted a study in Kenya to evaluate the effectiveness of 

Short Messaging Systems (SMS) on patients with HIV. In all, 538 participants were randomized 

to either usual care or the new SMS intervention. The messaging system would remind patients 

of upcoming appointments and would send inspiring messages on a weekly basis. The patients 

were asked to respond to the messages within 48 hours. The measured outcomes included 

adherence and HIV viral loads.  

The authors found a statistically significant improvement in the group receiving the SMS. 

168 out of the 273 patients in the SMS group reported an adherence >95% versus 132 out of 273 

in the control group (p=0.006). 156 out of the 273 patients had a controlled viral load in the SMS 

group versus 128 out of 265 in the control group (p=0.04) (Lester et al., 2010). 
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Diabetes. There are a few studies that looked at cellular-based technology and diabetes 

(Kim, Kim, & Ahn, 2006; Kollmann, Riedl, Kastner, Schreier, & Ludvik, 2007; Quinn et al., 

2008). In South Korea, 44 adults with type II diabetes were enrolled in a quasi-experimental 

study to evaluate a web-based and SMS diabetes tracker. The participants inputted their fasting 

blood sugars, which were evaluated by a nurse. The patients received changes to their regimens 

via SMS. The primary outcome was HGBA1C and adherence to exercise, foot care, and 

medication. At the end of the study, the authors found a statistically significant mean decrease in 

HGBA1C of 1.1% (2.1)  (p=0.006). Exercise increased by 0.9 (2) days per week (p=0.036). 

Medication adherence improved 1.1 (1.9) days more per week (p=0.32), and foot care improved 

1.1 (2.2) days per week (p=0.30) (Kim et al., 2006).  

 Another quasi-experimental study by Kollman et al. (2007) evaluated a mobile phone 

diabetes manager in 10 adults with type I diabetes. This system was a software program installed 

on a mobile phone, which allowed the user to input blood sugar levels, injected insulin doses, 

food diary, wellbeing, and physical activity. This data was then sent to the provider. The 

cumulative data could be viewed via the web by both the patient and provider. The primary 

outcome was the patient’s adherence to the system. The secondary outcome was HGBA1C after 

three months. The study found the system to be accepted by the users with no drop outs in the 

study and an 85% adherence rate to the schedule assessments. The HGBA1C decreased 0.4% 

(p=0.02) during the course of the study. 

 Quinn et al. (2008) evaluated the use of a cellular based glucometer in 30 patients with 

type II diabetes. The patients were randomized to either a standard glucometer with instructions 

to fax or call in the results every two weeks or a cellular based glucometer, which automatically 

sent the results to the provider. Once the data were received, a computer-generated log book with 
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a computer-generated treatment plan was sent to the provider. The primary outcome was 

HGBA1C after three months. The secondary outcome was provider adoption and adherence to 

prescribing guidelines.  

The authors found a statistically significant 2.03% decrease in HGBA1C in the 

intervention group versus a 0.68% decrease in the control group (p=0.04). Medications were 

more likely to be intensified in the intervention group versus the control, 84.62% versus 23.08% 

(p=0.002). Medication errors were more likely to be identified in the intervention group versus 

the control group, 53.38% versus 0% (p=0.002). Providers were more likely to receive the log 

book in the intervention group, 100% versus 7.69% (p<0.001). Diet was more likely to be 

adhered to in the intervention group, 5.5 days per week versus 3.86 (p=0.036). Provider diabetes 

management improved as a result of receiving the blood sugar was better in the intervention 

group, 100% versus 37.5% (p=0.004). The system was accepted by the providers who felt it 

facilitated treatment decisions, provided organized data, and reduced logbook review time 

(Quinn et al., 2008). 

Body of Literature: Strengths and Weaknesses  

 One obstacle in evaluating research in ePHR is determining a standard definition of an 

ePHR system. It is clear from the review that not all systems are equivalent. It is difficult to 

compare the system described in the study by Kahn et al. (2010), a more passive system that only 

allowed access to data, to the system described in the study by Miller et al. (2011), which was a 

more active system that allowed the patient to enter in MS symptomatology as well as access to 

their data. Those two systems are even more challenging to compare to the ePHR systems in the 

diabetic study by Holbrook et al. (2009), which automatically delivered glucometer readings to 

the EHR for the patients and providers to review, or to van der Meer et al. (2009), which helped 
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asthma patients automatically self-manage their asthma symptoms. There is no clear industry 

classification for evaluation of similarities that would allow for cross comparison of these 

systems. 

 Another issue with the body of literature is a lack of active control interventions for the 

comparison groups in the RCTs. None of the nine RCTs discussed had a similar time-consuming 

intervention. This may lead to attention bias, resentful demoralization, and compensatory rivalry 

in the intervention arm threatening construct validity (Shadish, Cook, & Campbell, 2002). These 

studies may have been improved with an intervention that would have provided the same 

attention to the usual care groups. Many of the studies were done internationally. Five of the 21 

studies presented were not completed in the USA. This limits the generalizability in the USA 

with its different socio-cultural views. The published research did not look at long-term 

outcomes of ePHR. Since the interventions are new, they are subject to novelty effects, which 

provides a threat to construct validity of the studies (Shadish et al., 2002). 

 Stratification of use of the ePHR system was not evaluated in all studies. In the studies 

with no positive findings, the frequency of use was not evaluated. The study by Smith et al. 

(2004) and Fonda et al. (2009) demonstrated a significant difference between high and low users. 

Wagner (2012) found some difference in communication and HIT helpfulness in participants 

who used ePHR more frequently than those who did not.  The other studies may have had more 

positive findings if they looked as a sub-analysis of the frequency of use of the systems.  

 The main strengths in the body of research include nine RCTs, which helps evaluate 

causality and limit some of the confounding variables. Many of the studies have large sample 

sizes, which increases the power of the research as well as improving the generalizability of the 

studies (Shadish et al., 2002).  
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State of the Research 

 The studies discussed in the literature review have demonstrated findings that are difficult 

to compare and sometimes conflicting. ePHR and HIV have only been studied three times with 

findings that indicate these systems are used by healthy young Caucasian men and that they are 

viewed as useful tools in their care. There were also concerns of accuracy of the data in the 

ePHR by the participants (Kahn, et al., 2010).  Mental health and substance abuse issues did not 

seem to impact a patient’s ability to access information online (Hilton et al., 2012). In addition, 

innovative methods of delivering ePHR though an iPod were accepted and resulted in greater 

self-efficacy (Luque et al., 2012).   

 The remaining literature varied in its findings. ePHR and diabetes had consistently 

positive findings. The frequency of use of the systems was discovered to have a great impact on 

the outcomes. Both biological markers of HGBA1C and quality of life were improved in users of 

ePHR (Fonda et al., 2009; Hess et al., 2007; Holbrook et al., 2009; Smith et al., 2004; Zickmund 

et al., 2008). 

 Patients with other conditions also benefited from ePHR. Patients with asthma (van der 

Meer et al., 2009), mental health issues (Druss et al., 2014) or with hypertension (Green et al., 

2008; Wagner et al., 2012) were all found to benefit from the use of ePHR. Patients undergoing 

in vitro fertilization (Tuil et al., 2007) or with multiple sclerosis (Miller, et al., 2011) did not 

have any improvement from the use of ePHR. A study of an internal medicine practice 

demonstrated improved patient satisfaction of clinic communication and a greater likelihood of 

using ePHR to send messages about psychosocial issues and information-only messages (Lin et 

al., 2005).  
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 When evaluating the use of mobile health technologies, the use of SMS in HIV had a 

great impact on adherence and HIV viral load in patients (Lester et al., 2010). The use of SMS 

technologies was also beneficial in improving HGBA1C levels in diabetes management (Kim et 

al., 2006; Kollmann et al., 2007; Quinn et al., 2008) (Kim, et al., 2006; Kollmann, et al., 2007; 

Quinn, et al., 2008).  

Conceptual Framework: Health Care Empowerment Model 

In order to frame the research question, a conceptual framework is needed to help guide 

the research in understanding how ePHR can influence empowerment. The health care 

empowerment model provides rationale for the hypothesis that knowledge from an electronic 

personal health record can lead to greater patient empowerment resulting in improved outcomes 

(Johnson, 2011).  

 Psychologist Dr. Johnson developed the Health Care Empowerment Model in 2011. The 

purpose of the model is to provide a framework that “would enable organization, investigation, 

and intervention upon factors that contribute to optimal health outcomes” (Johnson, 2011, p. 

265). The model was developed from reviewing the literature and basing it on clinical 

experience.   

 Johnson characterizes his model of empowerment to be comprised of five concepts: 

“engaged,” “informed,” “collaborative,” “committed,” and “tolerant of uncertainty.” These five 

concepts make up the construct of Health Care Empowerment.  

 “Engaged” is described as an active participation in health care, including accessing 

appropriate care, attending and preparing for appointments, and using additional available 

resources to maintain a high level of involvement in care. Patients can use additional tools to 

facilitate engagement in care by using technology such as email or ePHR and use more 
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traditional methods such as phone calls. 

 “Informed” relates to being aware the risks and benefits of treatment options. Informed 

patients have an understanding of how the health care system works, including the benefits, 

resources, and health care consumer rights. 

 “Collaborative” describes the involvement in clinical decision-making. Patients who were 

most engaged in their care have a preference to be part of a collaborative decision making 

process. A collaborative process involves assertive communication and active listening with a 

level of trust in the health care system.  

 “Committed” describes a mediator that enables engagement and collaboration with a 

provider which facilitates adherence to collaboratively derived clinical decision-making. 

Commitment does not ensure engagement as a patient can be engaged yet not committed to a 

treatment plan. The concepts of informed, engaged, collaborative, and tolerant of uncertainty 

determine the level of commitment a patient will have in their care.  

 “Tolerant of uncertainty” is having an understanding of the unpredictable nature of health 

care and the uncertainty of treatment outcomes. With a better tolerance of uncertainty, the patient 

can better adapt to a serious diagnosis. Once the patient has adapted to the uncertainty, he/she is 

able to continue on with other concepts of engaged, informed, and committed treatment 

planning.  

 Johnson proposes three concepts that influence health care empowerment. There are 

intrapersonal factors, personal resources, and cultural, social, and environmental factors.  

 Intrapersonal factors can influence health care empowerment and personal resources but 

not cultural, social, and environmental factors. These include depression, anxiety, hope, 

meaning, and positive affect. 
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 Cultural, social, and environmental factors can influence health care empowerment, 

intrapersonal factors, and personal resources. The effect on health care empowerment can either 

be direct or indirect through intrapersonal factors. Cultural, social and environmental factors 

involve many aspects including: socioeconomic status, cultural background, gender roles and 

expectations, perceived norms, stigma, racism, sexism, homophobia, generational factors, trauma 

history, personality, and provider factors.  

 Personal resources can influence health care empowerment and intrapersonal factors but do 

not influence cultural, social, and environmental factors. Personal resources can have either a 

direct effect on health care empowerment or have an indirect effect through intrapersonal factors. 

Personal resources are comprised of problem solving skills, social support, substance use, 

communication skills, insurance and finances, flexibility, health care access and quality, health 

literacy, implicit theories, representations, and expectancies.  

  One important notion in the model is that it is never static. A participant does not achieve 

a stage of being informed and remain at that level. It is always changing which reflects the 

dynamic behavior in health care. The concepts interact with each other and can result in a given 

state for a moment in time but as the influences change so those that state of engagement.  

 The Health Care Empowerment Model can be applied to ePHR and empowerment 

research. ePHR provides a source of information that can directly impact the concepts of 

engaged, informed, collaborative, and tolerance of uncertainty. The information from the ePHR 

can result in increased access to care and promote active participation, which would influence 

the concept of engaged. Having access to one’s health data is an essential part of the informed 

concept. The ability to email a provider though the ePHR can enhance collaboration. Having the 

ability to communicate with your provider and access information at any time can help one deal 
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with the uncertainty of healthcare. All of these combined demonstrate how ePHR could result in 

greater empowerment.   

While the policy makers of medicine and researchers seem to agree that having an 

empowered health care consumer is key to the future of health care delivery, there seems to be 

no clear definition and measure of what an empowered individual looks like. Some studies 

describe empowerment as an enhanced ability (Samoocha, Bruinvels, Elbers, Anema, & van der 

Beek, 2010), and others describe it as a source of control in one’s health experience (Harris & 

Veinot, 2004). One researcher describes empowerment as a “multidimensional concept 

composed of self-efficacy, actual and perceived knowledge, and patients’ involvement in the 

decision process” (Tuil, Verhaak, Braat, De Vries Robbé, & Kremer, 2007, p.363). But what 

concepts do these terms describe, and can they be measured?  

A closer look at the definition of empowerment and the ability to measure the concept of 

empowerment in the context of health care in North America in relation to the use of ePHR in 

health care is needed. In particular, the analysis of empowerment will be to address the research 

question “What is the level of empowerment of ePHR users compared to non-users?” A concept 

analysis will be presented in an attempt to define empowerment and 3 measures that could help 

quantify empowerment will be critiqued on reliability and validity measures.  

Concept Development 

According to Walker and Avant (2011), there are 3 main stages in concept development: 

concept exploration, concept clarification, and concept analysis. Concept exploration is used 

when new concepts are identified and have not been critically adopted in the field. Concept 

clarification is used when concepts have been identified but need to be refined with a clearer 

understanding of the meaning attributed to the concept. Concept analysis is needed when a 
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concept has been introduced in the literature but needs refinement to take the concept to the next 

level. As the concept of empowerment is widely used in the literature and has many meanings 

attributed to it, a concept analysis is appropriate for its level in the concept development process.  

Concept Analysis 

Concept/Aim. The aim of the analysis is to develop an operational definition of the 

theoretical concept of empowerment.  

Uses of the Concept. Merriam-Webster defines empowerment as the promotion of self-

actualization or influence (2013). Wikipedia defines empowerment as increasing the spiritual, 

political, social, educational, gender, or economic strength of individuals and communities 

(2013). The Medical Subject Heading defines empowerment as the exertion of a strong influence 

or control over others in a variety of settings (U.S. National Library of Medicine, 1988). 

Rappaport (1987) defines empowerment as a process, a mechanism by which people, 

organizations, and communities gain mastery over their affairs. Johnson (2011) defines 

empowerment as the process and state of participation in health care that is characterized as 

engaged, informed, collaborative, committed, and tolerant of uncertainty. 

Defining Attributes. Empowerment is a process where a person gains a skill, which can 

influence an action. The result of the influence does not need to be positive or negative. 

Empowerment is the possession of an influential and controlling power. 

Model Case. A patient uses an electronic personal health record to access his/her health 

information to make a decision about his/her care. 

Borderline Case. A patient attends clinic visits and adheres to a treatment plan 

developed by his/her provider without his/her input. 
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Contrary Case. A patient is forced to undergo medical treatment without his/her 

consent. 

Related Case. Activation, Self-Efficacy, Self-Esteem, Engaged 

Invented Case. A patient uses mind control in order to manipulate his/her provider into 

prescribing narcotics.  

Illegitimate Case. A computer identifies a virus and empowers itself to automatically 

runs an anti-virus program. 

Antecedents. Process, Perception, Consciousness, Awareness, Stimulus 

Consequences. Influence and control over a process. 

Empirical Referents. Health Care Empowerment Inventory, Patient Activation Measure, 

Self-Efficacy 

Operational Definition. The concept analysis was completed to derive an operational 

definition of empowerment. Based on the analysis, empowerment can be described as a process 

where a person gains a skill, which can influence an action. The result of the influence does not 

need to be positive or negative. Empowerment is the possession of an influential and controlling 

power. This definition for empowerment is used to answer the research question. 
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Chapter 3: Methods 

Protocol Methods 

Study Design. A cross-sectional observational survey pilot study and chart data 

abstraction were conducted to describe characteristics of HIV-infected users and non-users of 

electronic personal health records.  This study was approved by the Committees on Human 

Research at the University of California, San Francisco. 

Participants. From September 2013 to December 2013, participants were recruited 

through flyers with study eligibility and contact information, electronic health record screening 

to identify eligible participants, and provider referrals. The participants either contacted the 

researcher directly or they were approached in person while in the waiting room.  

Sampling. A non-probability quota sample was used to identify 20 participants who used 

electronic personal health records and 20 participants who did not. The group was only divided 

by ePHR use and no other variables. A total sample size of 40 was used as the minimum required 

for a pilot study to assess associations (Hertzog, 2008). The inclusion criteria were self-reported 

HIV infection, ability to speak and understand English, age of 18 years old or older, status as a 

military veteran receiving care at the (SFVAMC), use of the MyHealtheVet ePHR system at 

least twice in the last year (for a subset of 20 participants), and non-use of MyHealtheVet ePHR 

system since its release (for a subset of 20 participants). Participants who lacked capacity to 

provide informed consent due to active psychosis, cognitive impairment, significant confusion or 

intoxication were excluded.  

Setting. The San Francisco VA Medical Center provides comprehensive outpatient HIV 

care to 550 veterans living with HIV in the San Francisco Bay Area. This is a low volume clinic 
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primarily treating veterans with HIV and providing infectious disease consultations to non-

infected veterans. 

Study Procedures. The clinic operates on Tuesday and Thursday afternoons. The 

participants were recruited during these clinic hours was well as outside the clinic time Monday 

through Friday. After determining eligibility and obtaining written informed consent, participants 

were given the option, depending on their self-reported computer literacy level, to complete 

either an online questionnaire, paper questionnaire, or have the questionnaire administered to 

them by the researcher. All participants were informed that the research was optional to their 

care and that they could skip any questions that they did not feel comfortable answering in the 

survey. 

Critical Analysis of Measures 

The empowerment definition from the concept analysis will be used to guide the critique 

on how could empowerment could be measured. As the etymology and measurement of a 

concept can vary by culture and situation, the context for the critique will be for assessing health 

care empowerment in a North American population.  

Three measures were selected as potential measures of empowerment: Johnson’s Health 

Care Empowerment Inventory (Johnson, Dawson Rose, Dilworth, & Neilands, 2012), Hibbard’s 

Patient Activation Measure (Hibbard, Stockard, Mahoney, & Tusler, 2004), and Schwarzer’s and 

Jerusalem General Self-Efficacy Scale (R. Schwarzer & Jersusalem, 1995). These measures were 

selected based on the subconcepts and related subconcepts of empowerment identified in the 

concept analysis in order to best examine the subconcepts surrounding empowerment. 

The critique is based on the framework proposed by Switzer, Wisniewski, Belle, Dew, 

and Schultz (1999). The two major levels of critique in the framework are contextual issues and 
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psychometric properties. Contextual issues are factors outside of the measurement tool itself. 

These include participant characteristics, cultural context, historical contexts, research goals, and 

administrative issues. Cultural and historical contexts of empowerment in chronic disease 

conditions such as HIV can go well beyond the scope of this paper due to their complexity. The 

contextual focus will only include participant characteristics, research goals, and administrative 

issues.  The psychometric properties of a tool will be assessed through reliability and validity 

measures.  

Health Care Empowerment Inventory 

 The Health Care Empowerment Inventory (HCEI) is an 8 item, 5 point Likert item 

(Strongly Disagree, Disagree, Neither Agree or Disagree, Agree, Strongly Agree) designed to 

measure engagement through multiple, inter-related dimensions of engagement in care derived 

from the patient perspective (Johnson et al., 2012). The tool was developed in 2012 by Mallory 

Johnson, PhD, a psychologist at the University of California, San Francisco.  

 The instrument is designed to measure empowerment based on the Health Care 

Empowerment Model (Johnson, 2011), which was also developed by Dr. Johnson. The model 

describes empowerment as “the process and state of being 1) engaged, 2) informed, 3) 

collaborative, 4) committed to one’s health care and 5) tolerant or resilient to uncertainties in 

treatment outcomes” (p. 1). The initial tool was developed with 42 items to represent the 5 

concepts of empowerment. These items were further narrowed down to 27 items with input from 

colleagues for clarity, redundancy, and characterization of the target construct. The tool was then 

developed and validated on a convenience sample of 275 HIV-infected men in the San Francisco 

Bay Area and confirmed on a sample of 370 adult HIV-infected men and women in the San 

Francisco Bay Area.  
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With the collected data, an exploratory factor analysis was used to assess the 27 items of 

the instrument. The result showed 2 common factors with eigen values of 14.12 and 2.46. One of 

the factors was mapping the dimensions of being informed, committed, collaborative, and 

engaged. The other factor was mapping tolerance for uncertainty.  One item each was selected to 

represent informed, committed, collaborative, and engaged (HECI_ICCE). Four items were 

selected to represent tolerance for uncertainty (HCEI_Tol) (Johnson et al., 2012). The author 

does not state how these items were selected over the others. The measure provides two 

individual scores each ranging from 4 to 20, with 4 being the lowest level of the measure and 20 

being the highest level of the measure. 

Contextual Issues 

 Population Characteristics. The HCEI was developed in the context of HIV+ adults 

living in San Francisco Bay Area. The population used to create the tool was fairly diverse in 

race with 214 (34%) African-American, 271(42%) Caucasian, 94(15%) Latino, and 58(9%) 

reporting other.  The mean age of the group was 45.96 (8.84). The sample was skewed towards 

men with 558(88%) male. Educational backgrounds were varied with 94(15%) reporting less 

than high school, 217(34%) completed high school, 179(28%) had some college, and 149(23%) 

completed college. Overall, the measure is lacking in gender diversity as well as individuals not 

living with HIV. 

 Administrative Issues. The measure’s 8 Likert items make it a feasible measure in a 

simple format. The tools were assessed in person and have not been studied in other formats such 

as telephone or web-based. 

 Research Goals. The HECI seems to be able to measure many of the concepts identified 

in the operational definition. The concepts of engaged, informed, and committed would support 
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the definition of empowerment. The measures of collaboration and tolerance of uncertainty were 

not concepts that were identified in the other definitions of empowerment.  

Psychometric Properties 

Reliability. The reliability of the HECI was measured using Raykov’s rho. This measure 

is similar to Cronbach’s alpha and its interpretation. A score of 0.8 indicated a good internal 

reliability, and a score less than 0.7 is considered inadequate. Internal reliability for the factor 

including informed, committed, collaborative, and engaged had a rho of 0.78 with a 95% CI of 

0.73 to 0.83. The factor representing tolerance of uncertainty had a rho of 0.86 with a 95% CI of 

0.82 to 0.89 (Johnson et al., 2012). The first factor’s lower 95% CI is close to an unacceptable 

level of less than 0.70 but does not surpass it (Nunnally, 1978). The second factor falls into an 

acceptable level of reliability that is greater than 0.70. This instrument is new and has not had 

repeated reliability measures assessed in other research studies.  

Validity. The validity of the HECI has only been tested during the development of the 

tool. No other studies have attempted to validate the measure. The following validity measures 

are based on the initial development of the instrument.  

 Content Validity. The measure does have content validity supported by experts in the 

field. In the development of the tool, the questions were developed and refined by content 

experts to ensure the assessments were aligned with the target concept.  

Criterion Validity. The two subscale measures HCEI, Tolerance of Uncertainty (TOL) 

and Informed, Committed, Collaborative and Engaged (ICCE), have been compared to other 

measures that measure similar concepts.  The adherence self-efficacy scale is a measure of one’s 

ability to comply with a treatment regimen. The scale has two subscales: Integration and 

Perseverance. ICCE correlated with Integration with an r=0.42 (95% CI:0.32-0.53). TOL 
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correlated with Integration with an r=0.30 (95% CI: 0.18-0.41). ICCE correlated with 

Perseverance with an r=0.31 (95% CI:0.20-0.41). TOL correlated with Perseverance with an 

r=0.31 (95% CI: 0.21-0.41) (Johnson et al., 2012). This indicates that the HCEI has a moderate 

correlation with the adherence self-efficacy scale using the criteria by Cohen, Cohen, West and 

Aiken (2003).  

The Decision-Making Opportunity Scale, which assesses the patients’ perception of their 

opportunity to participate their care as enabled by their provider, was also used for criterion 

validity. ICCE correlated with the Decision-Making Opportunity Scale with an r=0.33 (95% 

CI:0.23-0.43). TOL correlated with the scale with an r=0.23 (95% CI: 0.13-0.32) (Johnson et al., 

2012). This indicates a weak to moderate correlation with the HCEI.  

The Center for Epidemiologic Studies Depression Scale assesses depressed mood in the 

last week. ICCE correlated with the depressive symptoms with an r=-0.16 (95% CI:-0.24-0.08). 

TOL correlated with the scale with an r=-0.08 (95% CI: -0.16-0.01) (Johnson et al., 2012). The 

HCEI has a weak negative correlation with depressive symptoms.  

A single item question, “My provider really knows me as a person,” was correlated with 

the subscales. ICCE correlated with the statement with an r=0.26 (95% CI:0.17-0.34). TOL 

correlated with the statement with an r=0.22 (95% CI: 0.13-0.30). This indicates a weak to 

moderate correlation with HCEI. 

Construct Validity. Confirmatory Factory analysis was used to demonstrate construct 

validity of the HCEI. The model had a significant fit to the data with a X2(19)=115.66, p <0001). 

The Root Mean Square Error of Approximation=.12. Bentler’s Comparative Fit Index was .98. 

The Weighted Root Mean Square Residual was equal to .90. These all indicate that the model 

has a good fit to the data.  
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Usability 

Overall the HCEI holds great promise for an appropriate measure of empowerment. It has 

demonstrated reliability, content validity, moderate criterion validity, and construct validity. The 

main limitation is that it is nascent in the instrument development process. It needs to be further 

evaluated and studied in other diverse populations and medical conditions.   

The Patient Activation Measure 

 The Patient Activation Measure (PAM) is a 13 item, 4 point Likert item (Strongly Agree, 

Agree, Disagree, Strongly Disagree), interval-level, uni-dimensional, Guttman-like tool designed 

to measure the skills, knowledge, and motivation from a patient to participate in effective self-

management of their care (Hibbard, Mahoney, Stockard, & Tusler, 2005). It was originally 

developed in 2004 by Judith Hibbard, DrPH, a Professor of Health Policy, from the University of 

Oregon. The initial measurement contained 22 items (PAM-22), which were later reduced to 13 

items (PAM-13) in 2005 to reduce patient burden and the time to administer the instrument 

(Hibbard et al., 2005).  

The tool is designed to measure patient activation, which is a conceptual construct that 

includes four parts. An activated patient has a belief that they have an important role in their 

care, an important role in collaborating with providers, and an important role in maintaining 

health. They also possess the knowledge required to manage and maintain their care (Hibbard et 

al., 2004).  

 Activation was found to be developmental and have four stages. In stage one, the patient 

believes in his/her importance in the role of self-management. The second stage is the confidence 

and knowledge needed to take action in one’s care. The third stage is taking action to maintain 
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lifestyle changes. The fourth stage is staying with the lifestyle change under stress. Patients in 

the higher stages have the highest activation (Hibbard et al., 2004). 

 The responses from the PAM-13 can converted into a PAM score. A calculated score of 

39-41 indicates stage 1. A score of 42-47 indicates stage 2. A score of 50 to 51 indicates stage 3. 

A score of 52 to 53 indicates stage 4. The tool can also be visually inspected to assess when a 

patient’s responses change from agree to disagree to determine the stage of activation that the 

patient is in as it is design to be Guttman-like where each item builds upon the prior item 

(Hibbard et al., 2005).   

Contextual Issues 

 Population Characteristics. The PAM-13 was developed in the context of a national 

phone survey of 1,515 individuals. The population used to create the tool was mildly diverse in 

race with 114 (8%) African-American, 1326 (88%) Caucasian, and 68 (5%) reporting other.  The 

group was older with everyone over the age of 45. The sample was skewed towards women with 

557(37%) male and 958(63%) female. Educational backgrounds were varied with 647(43%) 

reporting a high school education or less, 391(26%) had some college or trade school, and 

469(31%) completed college. There were 323 (21%) reporting no chronic medical conditions. 

Overall, the sample was lacking in racial diversity. 

 Administrative Issues. The measure’s 13 Likert items make it a feasible measure in a 

simple format. The tools have been assessed via telephone and in person. It has not been assessed 

in a web-based format. 

 Research Goals. The PAM-13 appears able to measure many of the concepts identified 

in the operational definition. The stages of believing that an active role is important and having 

the confidence and knowledge to take action would fit the operational definition of 
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empowerment. Taking action and staying the course under stress were not concepts that were 

identified in the other definitions of empowerment.  

Psychometric Properties 

Reliability. The PAM was originally a 22-item measurement. The original tool had a 

Cronbach’s alpha of 0.91 (Hibbard et al., 2004), which demonstrates reliability. A Rasch analysis 

was used to identify the items that could be removed without affecting the reliability. The 

original sample of 1,469 individuals aged over 45 from the PAM-22 was used to develop the 

shorter PAM-13 with the intent to reduce patient burden and administration time. The overall 

Rasch person statistic for the PAM-13 was 0.81 for the real and 0.85 for the model, which was 

deemed similar to the original PAM-22 Rasch person statistic of 0.87 for the real and 0.91 for the 

model. A repeated Cronbach’s alpha on the new PAM-13 was not conducted as part of its 

original development as the author states the Rasch analysis maintains the reliability and validity 

of the original measure, but it has been assessed by other researchers (Hibbard et al., 2005).  

The Cronbach’s alpha cited in the available literature ranged from 0.87 to 0.90 in 

populations including airline employees, multiple sclerosis, comorbid older adults, and African 

American and Latino inner city adults (Fowles et al., 2009; Lubetkin, Lu, & Gold, 2010; 

Maindal, Sokolowski, & Vedsted, 2009; Skolasky et al., 2011; Stepleman et al., 2010). These 

findings demonstrate sufficient reliability of the PAM-13 (Nunnally, 1978). There were no 

studies that assessed reliability in a population of people living with HIV or ePHR. 

Validity. The validity of the instrument has been assessed by the original author as well 

as validated by others in different populations.  

 Content Validity. The original PAM-22 obtained content validity through an expert panel. 

The theoretical domains were identified through a literature search. The questions were pulled 
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from existing instruments and new questions were developed when none existed. The expert 

panel reviewed and refined the items. The items were further refined through a series of 

interviews with 20 respondents with chronic conditions for how well they were understood and 

the variability and adequacy of the items. After the tool was reduced to the 13 item, it did not 

undergo content validity. However, the items that were removed were believed to be redundant 

(Hibbard et al., 2004). The remaining items still seem to match the theoretical constructs.  

Criterion Validity. Criterion Validity was previously established for the PAM-22. 10 

participants underwent in-depth interviews to assess their level of activation. Three judges, who 

were blinded to the PAM score, independently rated the participants and categorized them as low 

or high activation. The judges agreed with the PAM score 83% of the time. Cohen’s kappa for 

the PAM score and each judge’s classification was .80, .90, and .90 (p<.001) (Hibbard et al., 

2004). 

The PAM-13 also met criterion validity. The original PAM-22 data was used to match 

PAM-13 to certain health behaviors. The PAM-13 had significant associations (p=.001) with 

general health behaviors including following a low fat diet, following a regular exercise regimen, 

and eating five servings of fruits or vegetables. Smoking tobacco was associated with PAM-13 

scores with a p=.01. The PAM-13 scores also had significant associations with disease specific 

behaviors including arthritics maintaining an exercise regimen (p=.001) and people with 

hyperlipidemia following a low fat diet (p=.001). Diabetics maintaining a glucose journal were 

not significantly associated with the PAM score p=.079. Consumerist behaviors involving 

assessing a provider’s credentials and asking a provider to explain pertinent health information 

that was not understood were also associated with the PAM-13 with a p=.001  (Hibbard et al., 

2005). 
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Stepleman et al. (2010) found that the PAM-13 had a strong positive correlation (r=.50, 

p<.01) with the Multiple Sclerosis Self-Efficacy instrument, which shares self-efficacy with the 

PAM-13. In a population of employed persons, both a bivariate and a multivariate analysis of the 

PAM-13 scores were measured against validation measures of health behaviors. They found that 

the PAM-13 scores were positively related to healthy behaviors except for having a medical 

provider. It is unclear how the healthy behavior items used for the validation were developed.  

Construct Validity. A Rasch model was used to measure how well the PAM-13 fit into 

the Patient Activation Model. The 13 items had sufficient infit to the model, which indicates how 

a single item fits with the other items in the model. The infit scores ranged from 0.92 to 1.05. 

The 13 items also had sufficient outfit to the model, which indicates how well each item fits the 

model by itself. The outfit scores ranged from 0.85 to 1.11. This demonstrates construct validity 

and that the data adequately fits the model. 

Usability 

 The PAM-13 has the potential to measure aspects of empowerment. Though it was not 

designed to specifically assess empowerment, many aspects of activation encompass 

empowerment and therefore could be used to assess it. The instrument has demonstrated 

validated and reliability assessed in occupational health, multiple sclerosis, multimorbid older 

adults, lumbar spine surgery, inner city clinics, and diabetics. It has been used in populations 

aged 18 to over 65.  

The General Self-Efficacy Scale 

 The General Self-Efficacy Scale (GSE) was first developed in 1979 by Matthias 

Jerusalem PhD and Ralf Schwarzer PhD, both psychologists. This is a 10 item with a 4 point 

scale (Not at all true, Hardly true, Moderately true, and Exactly true).  The purpose of the 
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instrument is to measure a unidimensional construct of self-efficacy, which is the belief that a 

person can perform a novel or difficult task. It involves goal setting, effort investment, 

persistence in the face of barriers, and recovery from setbacks. The GSE predicts a person’s 

coping ability with daily activities as well as in response to a stressful event (Luszczynska, 

Scholz, & Schwarzer, 2005).  

 Each response is scored with Not at all true=1, Hardly true=2, Moderately true=3 and 

Exactly true=4. The total points will range from 10-40 with a higher score indicating more self-

efficacy. The GSE can be altered to encompass many specific self-efficacy behaviors including 

nutrition, physical exercise, and alcohol resistance (Luszczynska, Scholz, et al., 2005).  

Contextual Issues 

Population characteristics. The GSE has been extensively used in various populations. It 

has been studied in 23 countries and has been translated into 33 languages. The instrument is 

designed for the general population over the age of 12 (R. Schwarzer & Jersusalem, 1995). 

 Administrative issues. The measure’s 10 Likert items make it a feasible measure in a 

simple format. The tools have been assessed via telephone, in person, and in a web-based format. 

 Research goals. The GSE appears able to measure some of the concepts identified in the 

operational definition. The questions support more of an ability to complete a task versus have an 

influential power to obtain an objective.  

Psychometric Properties 

Reliability. The GSE has been extensively studied resulting in a range of an acceptable 

Cronbach’s alpha between 0.75 and 0.91 in the literature including many age groups, health 

conditions, international sites, and computerized versions (Leganger, Kraft, & Røysamb, 2000; 

Luszczynska, Gutierrez-Dona, & Schwarzer, 2005; Luszczynska, Scholz, et al., 2005; Scholz, 
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Gutiérrez Doña, Sud, & Schwarzer, 2002; Ralf Schwarzer, Mueller, & Greenglass, 1999). The 

GSE appears to demonstrate consistent reliability among many different countries and age 

groups. 

Validity. The GSE has been studied and validated extensively by other researchers. It 

appears to have consistent validity over repeated assessments. 

 Content Validity. There is no specific content validity was found in the published 

literature. The items appear to measure concepts of general self-efficacy, including beliefs about 

one’s ability to complete a task as well as one’s ability to overcome an obstacle in order to 

complete a task. 

Criterion Validity. The GSE was found to have criterion validity with a Smoking Specific 

Self Efficacy scale, Injury Risk Related Self-efficacy, social-cognitive variables, well-being, 

health behaviors, and coping strategies (Leganger et al., 2000; Luszczynska, Scholz, et al., 2005) 

Construct Validity. Leganger et al (2000) conducted a confirmatory factor analysis with 

principal component analysis on their sample of 1,411 Norwegian individuals. Two factors with 

eigenvalues above 1.0 (3.99 and 1.07) and Scree were found indicating one factor. The model 

accounted for 39.9% of the total variance.  

A factor analysis of the GSE for internet users demonstrated unidimensionality of the 

GSE. The type of factor analysis was not specified. The calculated eigenvalues were 9.96, 0.55, 

and 0.47, revealing only one factor with an eigenvalue above 1.0 (Ralf Schwarzer et al., 1999). 

Construct validity was further established by Schwarzer et al. (1999) with convergent and 

divergent validity. The GSE was negatively correlated with anxiety (r=-0.40) and introversion 

(r=-0.16). The instrument was positively correlated with GPA (r=0.19) and income (r=0.18). 
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Usability 

The GSE has the potential to measure some components of empowerment. It was not 

designed to directly assess empowerment, but it can determine a person belief in their ability to 

complete a task. This ability may not be influential as empowerment should be. The instrument 

has demonstrated validity and reliability with many medical conditions and in many cultures. 

Statistical Considerations 

The values generated from each measure will directly determine the type of statistical 

analysis that can be used to answer the research question. All three measures provide a 

continuous interval variable. Depending on the normality of the distribution, the parametric tests 

including t-tests, ANOVA, linear regression, and multi-level modeling could be used to study 

each measure.  

Both the HCEI and the GSE provide a result that is based on a theoretical range of 

numbers. That is a range where there is no cut-off to state that the individual either empowered 

or has self-efficacy. The PAM-13 is designed with a Guttman like structure, which associates a 

score with a particular level in the measure. This has a statistical advantage over the other 

measures for performing logistic regression analyses where the odds of being in a particular 

stage could be studied.   

Selected Measure 

Empowerment is a concept that is commonly used in the literature but lacks a consistent 

and accepted definition in research. There is also no clearly accepted measure of empowerment. 

The GSE is widely validated yet it does not appear to be able to assess the full defining scope of 

empowerment. On the opposite spectrum, the PAM-13 seems to encompass much of the 
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definition and go beyond it to assess a person’s action and maintaining the behavior. This 

measure has been used by other researchers and seems to be a strongly valid tool. 

The HCEI appears to be a more specific measure of empowerment when compared to the 

other instruments. It has demonstrated reliability and validity in a population of HIV+ males. 

Future validation studies are needed in more diverse populations and other chronic medical 

conditions.  

On balance, it would be best to include both the HCEI and the PAM-13 to answer the 

research question of “What is the level of empowerment of ePHR users compared to non-users?” 

The HCEI is a more specific measure of the concept of empowerment than the PAM-13 but 

without more validation studies; the use of the measure is limited. The PAM-13 has the proven 

reliability and validity in different populations that is lacking in the HCEI, but the PAM-13 

appears to assess concepts beyond that of empowerment. If the HCEI were validated to the 

extent of the other measures, it would then be the selected measure of choice for empowerment.    

Protocol Measures. Demographics and comorbidities were collected using a self-report 

checklist. Use of the MyHealtheVet system was ascertained through self-report. Participants 

were considered users of the system if they had accessed it at least twice within the last 12 

months and had accessed at least one of the available features, such as accessing their health 

data, ordering medication refills, or emailing their provider.  

Patient activation was measured using the Patient Activation Measure (PAM-13) and 

patient empowerment was measured with the Health Care Empowerment Inventory (HCEI).  

The Consumer Assessment of Healthcare Procedures (version 2.0) was used to measure 

patient satisfaction (Agency for Health Care Research and Quality, 2013). This survey consists 

of 14 items and a single-item global provider rating. The 14 items create three composite scores 
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measuring three concepts: courteous and helpful office staff, provider-patient communication, 

and getting timely appointments, care, and information. The single provider rating score is a 1 to 

10 on provider satisfaction with a 10 indicating the “best possible provider.” The composite 

satisfaction scores are the mean score of 4-item Likert response of never (1), sometimes (2), 

usually (3), and always (4) giving an individual item score out of 4.  The concept of courteous 

and helpful office staff is the mean of two questions. The concept of provider-patient 

communication is the mean of six questions. The concept of getting timely appointments, care, 

and information is the mean of five questions. These composite scores have low reliability with a 

Cronbach’s alpha ranging from .58-.75 and validity confirmed with factor analysis (Hargraves, 

Hays, & Cleary, 2003). 

Adherence was measured using the Community Programs for Clinical Research 7-day 

adherence measure. The adherence scale uses the Likert responses all (100%), most (80%), about 

half (50%), very few (20%), none (0%) to assess the self-reported percentage of antiretroviral 

therapy (ART) taken in the last 7 days. In one study, patients who reported 100% adherence had 

higher CD4 counts and lower plasma HIV-1 RNA than those who reported less than 100%, 

indicating criterion validity (Mannheimer, Friedland, Matts, Child, & Chesney, 2002).   

Knowledge of CD4 counts, plasma viral loads, and ability to identify current ART were 

determined through survey questions. CD4 counts were considered correct if the participants 

were able to correctly identify their CD4 counts within the ranges of less than 200, 200-500, and 

over 500. The research team selected these ranges for their clinical significance to the clinicians 

and patients. Knowledge of plasma HIV-1 viral loads was considered correct if the participants 

were able to accurately identify their viral loads as being detectable versus undetectable (<40 
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copies/ml). Ability to identify ART was considered correct if the participants were able to 

provide a phonetic spelling of their ART regimen.  

Statistical Analysis Plan 

The two groups of MyHealtheVet users and non-MyHealtheVet users were compared for 

differences using univariate comparisons of the demographic data and characteristic variables. 

All analyses were conducted using STATA 13.0. T-tests were performed on normally distributed 

data. Wilcoxon-Mann-Whitney tests were performed on non-normally distributed data. Fisher 

exact tests and Chi-square tests were performed on proportional data. A power analysis was not 

conducted for this pilot study. 
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Chapter 4: Results 

Of the 43 participants approached, 40 (93%) agreed to participate in the study. There was 

no missing data in the reported data. The final analyses consist of 20 MyHealtheVet users and 20 

non-users.  

Sample Characteristics  

Table 1 describes the demographic data for all the participants and the two comparison 

groups. The two groups differed by undetectable plasma HIV-1 RNA, with 19 (95%) of the 

MyHealtheVet users having an undetectable viral load and 14 (70%) of the non-MyHealtheVet 

users Fisher=.046. The two groups also differed by race with a Fisher=.01 and access to a 

computer with a Fisher=.046. There were no differences by age, education, gender, current CD4 

count, or comorbidities. Table 2 describes the users of MyHealtheVet who reported a mean 

satisfaction of 8.1 (SD=2.46). The most frequently used service was to refill medications 

followed by reviewing lab results. The mean number of times MyHealtheVet was accessed in the 

last year was 15.25 times (SD=11.76). 

Study Outcomes 

Table 3 presents the outcome variables. The mean PAM-13 score was 67.99 (SD=12.47), 

indicating a level 4 of activation, which constitutes “staying the course” under stress. The mean 

HECI_ICCE score was 17.35 (SD=2.33) and the mean HCEI_Tol score was 15.93 (SD=2.60). 

The mean provider satisfaction score was 9.22 (SD=1.07). The composite satisfaction score for 

courteous and helpful office staff was 3.59 (SD=0.55). The composite score for provider-patient 

communication was 3.69 (SD=0.42). The composite score for getting timely appointments, care, 

and information was 2.86 (SD=0.71). 25 (63%) of the participants were able to correctly report 

their CD4 count. 27 (68%) were able to correctly report their HIV viral loads. 18 (45%) were 
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able to correctly report their ART regimens. 37 (93%) reported full adherence. The two groups 

differed by PAM-13 scores, with MyHealtheVet users reporting a higher mean PAM-13 score of 

72.5 (11.27) versus a mean of 63.49 (12.23) z=2.21, p=.03. The MyHealtheVet users reported 

greater satisfaction on getting timely appointments, care, and information with a mean of 3.1 

(0.6) versus a mean of 2.63 (0.75) z=2.15, p=.03 for the non-users. The MyHealtheVet users 

were able to correctly identify their CD4 counts, with 16 (80%) versus 9 (45%) fisher=.048, as 

well as their viral loads, with 18 (68%) versus 9 (45%) fisher=.003. The groups did not differ by 

HECI_ICCE scores, HCEI_Tol scores, provider satisfaction scores, courteous and helpful office 

staff scores, provider-patient communication, identifying ART regimen, or reporting 100% 

adherence.  

Digital Divide  

The difference of use of ePHR by race and access to computers was suggestive of a 

digital divide that may have been present in this population. The Oxford dictionary (2014) 

defines a digital divide as “the gulf between those who have ready access to computers and the 

Internet, and those who do not.” A digital divide present in the clinic could influence the 

characteristics of ePHR users. While this study was not designed to fully capture a digital divide, 

a subanalysis was completed to assess if access to a computer differed by race. The Fisher exact 

test equaled .171, indicating that access to a computer did not differ by race in this sample. This 

analysis showed that the difference in using MyHealtheVet by race was not due to a lack of 

access to a computer. This does not exclude the possibility of other racial disparities that may 

influence the difference in ePHR use.   
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Table 1 Sample Characteristics 
Variable All n=40 MyHealtheVet 

User n=20 
MyHealtheVet 
Non-user n=20 

Statistics 

     
Age in years 44.65(10.28)  42.5 (10.82) 46.8 (9.49) t=-1.34 (38) p=.19 
CD4 cell/ml3 580.73(254.68) 515.15(263.94) 646.3(233.28) z=-1.73, p=.08* 
     
On ART 40(100%) 20(100%) 20(100%) Fisher=1.00 
     
Undetectable Plasma 
HIV-1 RNA 

33(83%) 19(95%) 14(70%) Fisher=.046 

     
Gender      
Male 39(98%) 19(95%) 20(100%)  
Female 0 0 0  
MTF 1(2%) 1(5%) 0 Fisher=1.00 
     
Hispanic     
Yes 6(15%) 3(15%) 3(15%)  
No 34(85%) 17(85%) 17(85%) Fisher=1.00 
     
     
Race     
Caucasian 31(77.5%) 19(95%) 12(60%)  
AA 4(10%) 0 4(20%)  
Native American 2(5%) 1(5%) 1(5%)  
Other 3(7.5%) 0 3(15%) Fisher=.01 
     
Education     
Less than HS 1(2.5%) 0 1(5%)  
HS/GED 8(20%) 4(20%) 4(20%)  
Some College 7(17.5%) 3(15%) 4(20%)  
2-year College 8(20%) 2(10%) 6(30%)  
4-year College 10(25%) 7(35%) 3(15%)  
Masters Degree 4(10%) 3(15%) 1(5%)  
Doctoral Degree 2(5%) 1(5%) 1(5%) Fisher =.45 
     
Diabetes 9(22.5%) 5(25%) 4(20%) Fisher=1.00 
     
Depression 11(27.5%) 6(30%) 5(25%) chi2=0.07(1), p= 

0.8 
Anxiety 5(12.5%) 2(10%) 3(15%) Fisher=0.66 
     
PTSD 2(5%) 1(5%) 1(5%) Fisher=1.00 
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HTN 24(60%) 14(70%) 10(50%) chi2=1.67(1), p= 
0.2 
 

HBV 14(35%) 4(20%) 10(50%) Fisher=0.09 
 

HCV 8(20%) 4(20%) 4(20%) Fisher=1.00 
 

     
Computer Access 33 19 14 Fisher=.046 
     
*non-parametric data     
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Table 2 MyHealteVet User Characteristics  
Variable MyHealtheVet User n=20 
  
MHV Satisfaction 8.1(2.46) 
MHV Frequency in Last Year 15.25(11.76) 

Uses 
Email Provider 
Review Labs 
Review Notes 
Review Appointments 
Refill Medications 

 
9(45%) 
10(50%) 
6(30%) 
8(40%) 
18(90%) 
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Table 3 Outcomes 
Variable All n=40 MyHealtheVet 

User n=20 
MyHealtheVet 
Non-user n=20 

Statistics 

     
PAM-13 67.99(12.47) 72.5(11.27) 63.49 (12.23) z=2.21, p=.03* 
     
HCEI_ICCE 17.35(2.33) 17.80(2.33) 16.90(2.29) z=1.23, p=.22* 
     
HCEI_TOL 15.93(2.60) 16.20(2.78) 15.65(2.43) z=0.63, p=.53* 
     
Provider 
Satisfaction 

9.22(1.07) 9.45 (0.76) 9.00(1.30) z=0.88, p=.38* 

     
Courteous and 
Helpful Office 
Staff 

3.59(0.55) 3.6(0.60) 3.58(0.52) z=0.31, p=.76* 

     
Provider–
Patient 
Communication 

3.69(0.42) 3.76(0.33) 3.62(0.49) z=0.57, p=.57* 

     
Getting Timely 
Appointments, 
Care, and 
Information 

2.86 (0.71) 3.1(0.6) 2.63(0.75) z=2.15, p=.03* 

     
CD4 Correct 25(63%) 16(80%) 9(45%) Fisher=.048 
VL Correct 27(68%) 18(90%) 9(45%) Fisher=.003 
ART Correct 18(45%) 11(55%) 7(35%) chi2=1.62(1), 

p=.2 
Full Adherence 37 19 18 Fisher=1.00 
     
*non-parametric data    
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Chapter 5: Discussion 

 The elements presented in this dissertation demonstrated several findings. The review of 

literature revealed many gaps in the literature regarding ePHR and HIV. These gaps indicate a 

substantial need for more research in this area to fully understand the role of ePHR in HIV care. 

The research in HIV care was focused on surveys, and there were no outcome studies. Much of 

the critique of the literature was focused on other chronic illnesses. This greatly limits the 

assumptions that can be made about ePHR yet provides an open field to begin a scientific 

process in understanding ePHR. 

 The critique of methods analyzed different tools to measure empowerment. These tools 

varied in their strengths and weaknesses. Finding a clear definition of empowerment that is 

accepted in the literature continues to be a road block. The concept analysis helped develop a 

definition for the purpose of the research, but it may not be a widely accepted. The Self-Efficacy 

scale failed to capture much of the definition of empowerment, which limited its utility. The 

Health Care Empowerment Inventory had the best match with the definition of empowerment, 

but the tool is very new and needs repeated validity measures. The Patient Activation Measure 

encompassed much of the definition of empowerment and had repeated validity measures 

making it the most suitable choice for this research study. 

 The data presented demonstrated that the use of MyHealtheVet is associated with higher 

levels of activation, lower plasma HIV-1 RNA, greater ability to correctly identify CD4 counts 

and viral loads, and higher satisfaction in getting timely appointments, care, and information. 

The two groups also did not differ by adherence to ART. The adherence measure lacked 

variability in the results as many had reported a high level of adherence, which makes it difficult 

make conclusions based on this one adherence measure. The two groups also differed by race 
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and access to a computer. This is significant, as patients without access to a computer could 

never potentially benefit from having access to their health information. It indicates a possibility 

of a digital divide present in the clinic. The sub-analysis indicates that the racial disparity in 

ePHR use is not an issue with having a computer in order to access the ePHR but may be 

indicative of some other type of barrier. These findings suggest that the use of electronic 

personal health records provides patients with more knowledge and opportunities to participate 

in their care than traditional visits-only care.  

 To our knowledge, this is the first study assessing clinical and behavioral characteristics 

of electronic personal health record users in HIV care. Prior studies looking at ePHR have 

demonstrated findings that are difficult to compare, and sometimes conflicting. Use of ePHR in 

the context of HIV infection has been studied only three times previously to our knowledge. 

Those findings indicated that healthy young Caucasian men typically use these systems and that 

they are largely viewed as useful tools in their care, although there were concerns about the 

accuracy of their health data in the ePHR by the participants (Kahn et al., 2010). Mental health 

and substance abuse issues did not seem to impact a patient’s ability to access information online 

(Hilton et al., 2012). In addition, innovative methods of delivering ePHR though an Apple iPod 

device were accepted by participants and resulted in greater self-efficacy for self-care (Luque et 

al., 2012). 

 The other studies of ePHR varied in their findings. ePHR in the context of diabetes care 

reflected consistently positive findings in biological markers of diabetes and quality of life. The 

frequency of use of the systems was discovered to have a great impact on the outcomes, with 

more frequent users of ePHR having greater improvement in biological markers (Fonda et al., 

2009; Hess et al., 2007; Holbrook et al., 2009; Smith et al., 2004; Zickmund et al., 2008). 
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 Patients with other conditions also benefited from ePHR. Patients with asthma (van der 

Meer et al., 2009), mental health issues (Druss et al., 2014), or with hypertension (Green et al., 

2008; Wagner et al., 2012) were found to benefit from the use of ePHR with improved control of 

their illnesses. Patients undergoing in vitro fertilization (Tuil et al., 2007) or with multiple 

sclerosis (Miller et al., 2011) did not have any improvement in self-efficacy for self-care from 

the use of ePHR. A study of an internal medicine practice demonstrated improved patient 

satisfaction of clinic communication and a greater likelihood of using ePHR to send messages 

about psychosocial issues and information-only messages (Lin et al., 2005).  

While the findings are promising, they are not the final conclusion on this topic. This was 

an underpowered and non-randomized pilot study. It can be easily argued that patients who are 

highly activated and more knowledgeable about their own health would be more likely to use an 

ePHR. To establish causality, a randomized trial would be required. A random sample of 

participants who have never used ePHR would need to be randomly assigned to using an ePHR 

or standard of care. 

In addition, the sample was not sufficiently powered to find differences in activation and 

empowerment. A much larger study would need to be completed. Leon, Davis, and Kraemer 

(2011) argue that pilot studies should not be used to calculate effect sizes as pilot studies do not 

have sufficient power to do so and would lead to type I and type II errors. They suggest that 

effect sizes should be determined on what is clinically significant. This approach is, however, not 

without it’s own limitations. Not all interventions have a known clinically significant effect size. 

In the case of the presented data, it is not known how much of an increase in the Patient 

Activation Measure is needed in order to achieve a clinically significant outcome. This approach 

for not using pilot data to determine effect sizes is not useful when so much is not known. While 
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the effect sizes from a pilot study may be inaccurate, they do contribute to the overall body of 

knowledge. It is only with repeated effect size measures from different samples that the true 

effect size can be determined.   

The following power analysis is presented with the limitations that it is calculated from a 

small sample size. The cohen’s d for the PAM-13 was 0.767, 95% CI [0.119, 1.405]. Using this 

assumption for the effect size, the sample size needed for a larger study using a t-test (alpha=.05, 

beta=.8) would be as large as 3,674 (1,837 per arm) for the lower bound of the effect size, 92 (46 

per arm) for the mean effect size, and 30 (15 per arm) for the upper bound of the effect size.  

For the Health Care Empowerment Inventory ICCE measure the cohen’s d was 0.389, 

95% CI [-0.239, 1.013]. The sample size needed for these effect sizes would be 912 (456 per 

arm) for the lower bound of the effect size, 346 (173 per arm) for the mean effect size, and 54 

(27 per arm) for the upper bound of the effect size. For the Health Care Empowerment Inventory 

Tol measure, the cohen’s d was 0.210, 95% CI[-0.413, 0.831]. The sample size needed for these 

effect sizes would be 308 (154 per arm) for the lower bound of the effect size, 1,182 (591 per 

arm) for the mean effect size, and 78 (39 per arm) for the upper bound of the effect size. 

Limitations 

These findings should be interpreted with caution. This was a pilot study with a small 

sample of mostly male military veterans. The pilot was used to explore the knowledge and 

activation characteristics of patients who use MyHealtheVet. The study was not powered to find 

significant differences in some of the variables. It is also not known where on the causal pathway 

electronic personal health records exist. The results demonstrate associations only and do not 

indicate a causal relationship between ePHR use and health behaviors. The study involved 

participants who had previously enrolled in the MyHealtheVet system, which may demonstrate a 
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pre-existing interest of this cohort in their own care. The study was based on self-reported 

behaviors of adherence and use of MyHealtheVet, which is subject to recall bias. The study 

sample was drawn from an older HIV-Infected and primarily male population receiving care in a 

highly-skilled, low-volume setting where providers can spend more time with their patients.  

Implications for Patient Care 

The implications for nursing are that future research is still needed. This study described 

characteristics of ePHR users but did not determine if these systems should be incorporated into 

HIV nursing care. As these systems are becoming more readily available due to policy 

interventions, nursing research will need to be completed to fully determine their role. As the 

research in the other fields have not demonstrated any harm, it is reasonable for a nurse to 

recommend the use of ePHR with the understanding that there may not be any direct benefit to 

the patient. The role of the nurse is to continue to advocate and research the topic of HIV and 

ePHR. 

Future Research 

Additional research is needed to fully address the role of ePHR in HIV care. Based on the 

current state of the research and the finding presented in this paper, the following questions still 

remain unanswered: 

1. What level of patient empowerment/activation is needed for improved outcomes in 

HIV-infected patients? 

2. What is the impact of ePHR on biological markers (CD4 counts, HIV-1 Plasma viral 

loads) in HIV-infected patients? 

3. What is the accuracy of the data listed in ePHR as compared to health records? 

4. What components of ePHR have the greatest impact on HIV care? 
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5. Are HIV-infected users of ePHR more likely to discuss psychosocial issues through 

the ePHR rather than in a clinic setting? 

6. How much computer training is needed to ensure optimal ePHR benefits? 

7. How does the use of ePHR impact the patient-provider interaction in HIV care? 

8. What are the HIV-infected patient perceptions of ePHR? 

9. What are the provider perceptions of ePHR in HIV care? 

 This leaves a wide-open field of research on this topic. The pilot data presented can 

serve as a foundation upon which these research questions can be answered. The findings of this 

dissertation reveal that ePHR is a valid tool that needs further research to clearly define its 

potential in HIV care. 
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