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Abstract 

Title of Dissertation: Adult Patients’ Experience Using Patient Portal: The Impact of 

Perceived Usability on Portal Use Behavior  

Hyojin Son, Doctor of Philosophy, 2020 

Dissertation Directed by: Eun-Shim Nahm, PhD, RN, FAAN, Professor, University of 

Maryland School of Nursing 

Background: Patient portals (PPs) are a robust tool that can engage patients into their 

care. PPs can be especially helpful for older adults who have complex healthcare 

conditions. Usability of PPs is a major influencing factor for PP use. PP usability is more 

important for older adults who tend to be less familiar with technologies and may need 

additional support for using PPs. Currently, there has been a lack of studies that examined 

PP usability perceived by patients after PP implementation in healthcare settings.   

Objectives: The primary aim of the study was to test a modified PP Acceptance Model 

that explains factors affecting patients’ PP use. The secondary aim was to compare the 

difference in PP usability, PP self-efficacy, and PP use between older adults recruited 

from community settings and older adults recruited from hospital settings.    

Methods: To test the primary aim, an anonymous cross-sectional online survey was 

conducted with adult patients in an integrated healthcare system. Data from 743 patients 

who used PPs in the past 12 months were subject to structural equation modeling (SEM). 

For the secondary aim, a secondary data analysis was performed using descriptive 

statistics and content analysis (272 community-residing older adults). From this sample, 

those who used PPs (n=126) were compared with hospital/clinic-based older adults 

(n=174) by conducting regression analyses. 



 

 

Results: Among 743, about two-thirds were White and female (mean age, 53.1; range, 

18-92). Mean PP usability was 36.6 (range, 6-42). The SEM revealed that the final model 

fit the data: CFI=.983, RMSEA=.059. PP self-efficacy and privacy/security concerns had 

a direct impact on PP use. PP use was indirectly influenced by PP usefulness, PP ease of 

use, eHealth literacy, education, and age. The secondary data analysis indicated that older 

adults recognized PP benefits and were willing to use PPs. However, their PP use was 

limited due to several challenges. The relationship between PP usability and PP use was 

stronger in the community sample.  

Conclusion: Findings suggest a strong potential for using PPs to engage patients in 

healthcare and strategies to improve patients’ PP use. Further studies need to include 

more diverse populations in various settings. 
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Chapter 1. Introduction 

1.1. Background and Problem 

Use of Health Information Technologies for Self-Management 

As chronic conditions are considered a major public health issue, the importance 

of self-management is growing (Centers for Disease Control and Prevention [CDC], 

2019a; RAND Corporation, 2017). Self-management is an essential strategy to manage 

chronic conditions, to improve patient quality of life, and to decrease healthcare costs 

(CDC, 2019b; Grady & Gough, 2014). The nation has been encouraging the use of health 

information technologies (ITs), including electronic health records (EHRs) and consumer 

applications, to support individuals’ self-management and engagement in healthcare 

(U.S. Department of Health and Human Services [HHS], 2019). Many studies have 

demonstrated the effects of health IT use in self-management of chronic conditions such 

as diabetes and osteoarthritis (Heitkemper et al., 2017; Schafer et al., 2018).  

Among various types of health IT, EHRs and patient portals (PPs) are major 

programs utilized in patient healthcare. EHRs that securely provide real-time patient 

records to authorized users have beneficial impacts on patient outcomes and efficiency 

improvements (Kruse et al., 2018; Office of the National Coordinator for Health 

Information Technology [ONC], 2019). The government promoted Meaningful Use of 

EHRs, encouraging providers to allow patients to access their health information and 

send eMessages using PPs (Centers for Medicare and Medicaid Services [CMS], 2020). 

PPs are widely being implemented in hospitals and clinics to enhance patient engagement 

in healthcare.  

Impact of Patient Portals on Healthcare 
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An increasing number of studies have shown that PPs have beneficial effects on 

patient healthcare. Zhong et al. (2018) assessed the impact of PP adoption on 

appointment adherence in primary care settings. They found a significant reduction in the 

no-show rates of PP users compared to non-users (rate ratios [RRs] between 0.60 and 

0.83, p < .05). A retrospective cohort study conducted by Lyles et al. (2016) showed a 

significant improvement (p < .05) in statin adherence among diabetes patients who 

regularly used the medication refill function in PPs. Aljabri et al. (2018) reported the 

impact of PP adoption and active use (n=4,594) on increasing self-management 

knowledge scores in cancer patients: PP adopters vs. non-adopters (p = .01); and active 

PP users vs. inactive users (p = .04). 

Some studies have suggested the positive impact of secure PP eMessaging 

function on patient-related outcomes. In a cross-sectional survey study with PP users 

(n=819) by Haun et al. (2015), the participants reported that the eMessaging function is 

beneficial for prescription refills (66.7%), scheduling appointments (41.9%), tracking lab 

results (42.7%), and sending questions to care providers (41.5%). Price-Haywood et al. 

(2018) showed in their retrospective cohort analysis of patients with diabetes or 

hypertension (n=101,019) that greater uses of eMessaging among PP users (n=11,138) 

were associated with greater decreases in HbA1C (p ≤ .001). 

 Although the evidence is inconclusive, the potential effects of PP use on clinical 

health outcomes have been further demonstrated in the literature. Manard et al.’s (2016) 

study analyzed the data of 1,571 patients diagnosed with incident hypertension and found 

that PP users were more likely to reach target blood pressure control than nonusers 

(hazard ratio [HR]=1.24; 95% confidence interval [CI]=1.06-1.45). Some studies showed 
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the effects of PP use on better glucose control (Devkota et al., 2016; Graetz et al., 2020). 

Reed et al. (2019) reported that PP use was associated with fewer preventable hospital 

visits (3.9 fewer per 1,000 patients/month, p < .05) and emergency room visits (0.8 fewer 

per 1,000 patients/month, p < .05) in patients with multiple chronic conditions. 

Patient Portal Adoption and Utilization 

These positive aspects of PPs have led to a continued growth in PP adoption; still, 

more efforts are needed to encourage patients' active use of the portals. A recent national 

survey (n=5,438) conducted by the National Cancer Institute (NCI, 2019) found that 

58.9% of the survey participants were offered PP access and about 37.0% of them had 

not used the portals at all in the past 12 months. Studies conducted in comprehensive 

healthcare systems also reported relatively low PP utilization among portal adopters. Oest 

et al. (2018) found that the overall PP account activation rate was 39.9% in female 

patients and 31.9% in male patients, and 39.5% of all outpatient diagnostic test results in 

the PP were reviewed by PP adopters. In a retrospective study of adult cancer patients 

(n=4,594), 51.2% were PP adopters, and 26.8% of them were active PP users (Aljabri et 

al., 2018).  

Factors Related to Patient Portals: Focus on Usability 

Usability of PPs was considered a main factor that could affect PP use. Specific 

PP usability difficulties often identified were complicated navigation and functionality, 

log-in/access issues, poor display of information, and jargon (Ali et al., 2018; Nahm et 

al., 2020; Zhao et al., 2018). Patients who had difficulties during PP log-in/access tended 

to give up using the portals (Fix et al., 2016; Portz et al., 2019). Interpreting jargon in PPs 

burdened some patients, and complicated navigation and functionality often caused 
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patients to make errors when using PP functions (Tieu et al., 2017; Yen et al., 2018). 

These usability difficulties were more prominent among older adults who may be less 

comfortable with technology and those with low health literacy and socioeconomic status 

(Nahm, Son, & Yoon, 2019; Sakaguchi-Tang et al., 2017; Tieu et al., 2017).    

Healthcare staff’s encouragement and support were a main facilitator to patients’ 

PP adoption and utilization of the functions (Powell, 2017; Zhao et al., 2018). Patients' 

recognition of convenient access to their health information was another factor that 

facilitated PP use; patients liked the feeling that they had control over personal health 

data (Pillemer et al., 2016). On the other hand, limited computer/Internet access and lack 

of awareness and training were common factors that impeded PP use (Graetz et al., 2016; 

Nahm, Son, & Yoon, 2019; Powell, 2017). Data privacy and security concerns were 

another barrier frequently mentioned in the literature, particularly for those in need of 

help in navigating PP functions (Sakaguchi-Tang et al., 2017; Zhao et al., 2018). Many 

studies also indicated that patients with limited health literacy and technology experience 

were less likely to use PPs (Ali et al., 2018; Coughlin et al., 2018). 

Patients' comprehensive experience of using PPs, including perceived usability, 

benefits, and difficulties, should be evaluated to make PPs more patient-centered and to 

encourage their active use of the portals. Usability of PPs was primarily assessed in a 

controlled setting with a small number of participants prior to actual implementation (Ali 

et al., 2018; Yen et al., 2018), and patients' perceptions on PP usability were often 

analyzed through qualitative research methods (Fix et al., 2016; Nystrom et al., 2018). 

Although PPs have been widely implemented by healthcare providers, studies are lacking 



 

5 
 

on PP usability as perceived by current patients of various ages in real healthcare 

environments or communities.    

Older Adults’ Use of Patient Portals 

Active PP use was particularly limited among older adult PP adopters. A survey 

conducted in clinics that serve ethnically diverse older adults (n=200) identified PP 

utilization rate as 20.5% (Arcury et al., 2017). In another survey of older adults recruited 

from a large healthcare system (n=247), 55% were PP adopters, but about 20% of them 

had never used the portals (Price-Haywood et al., 2017).  

As older adults are a rapidly growing population with greater healthcare needs, it 

is imperative to find a way to maximize the use of PPs for better health management. 

Considering that the number of older adult Internet users is increasing (≥ 65, 73%), and 

they are aware of positive aspects of PPs, PP utilization in older adult population is 

expected to grow further (Irizarry et al., 2017; Nahm et al., 2016; Pew Research Center, 

2019). However, many older adults who are not familiar with digital technologies have 

unique support needs when using PPs (Irizarry et al., 2017; Nahm, Son, & Yoon, 2019; 

Price-Haywood et al., 2017). Investigating the challenges and opportunities encountered 

by diverse older adult groups when using PPs may help develop and disseminate user-

friendly PPs for them. 

1.2. Purpose of Study 

The specific aims of this dissertation research were to: 

1. Test the PP Acceptance Model, which is a modified version of the 

Technology Acceptance Model (TAM), among adult patients using structural 

equation modeling (SEM); and 



 

6 
 

2. Compare the difference in perceived PP usability, PP self-efficacy, and PP use 

between older adults recruited from hospital/clinic settings and older adults 

recruited from community settings 

Research Questions: 

1) What is the impact of perceived usability of PPs (PP ease of use and PP 

usefulness), attitude towards using PPs, PP self-efficacy, data privacy and 

security concerns, and demographic variables (age, education level, and 

eHealth literacy) on their portal use in adult patients recruited from healthcare 

settings?  

2) What is the difference in the perceptions on and use of PPs among older adults 

with different health-related contexts? 

1.3. Theoretical Framework 

This dissertation research was guided mainly by the TAM, which was originally 

developed to explain users’ adoption of technologies (Davis et al., 1989; Holden & 

Karsh, 2010). The TAM has been widely utilized as a research framework for numerous 

IT studies (Rahimi et al., 2018). The TAM has two usability factors: perceived usefulness 

and perceived ease of use. Perceived usefulness is the degree to which a person believes 

that using a certain system would enhance his or her performance. Perceived ease of use 

refers to the extent to which a person expects that using a certain system would be free of 

effort. Attitude towards using technology is another vital factor in the TAM, defined as a 

person’s positive or negative feelings about using the technology. A user’s technology 

adoption behavior is mainly determined by these key factors. The TAM was further 

extended as the TAM2 (Venkatesh & Davis, 2000) and the Unified Theory of Acceptance 
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and Use of Technology (Venkatesh et al., 2003) by integrating other determinants such as 

social influence (i.e., important others’ opinions, organizational support) and facilitating 

conditions (i.e., resources or systems available for assistance) (Venkatesh et al., 2016).  

The theoretical framework (Figure 1-1. Theoretical framework of PP acceptance) 

that guided this dissertation research modified the original TAM because the extended 

models focused on user acceptance of technologies in work-related contexts (Venkatesh 

& Davis, 2000) or the moderating effects of demographic characteristics and 

voluntariness of use on users’ behavioral intention (Venkatesh et al., 2003). In the 

theoretical framework, perceived PP ease of use and perceived PP usefulness are two key 

factors of PP usability that explain portal use behavior (Ali et al., 2018; Fix et al., 2016; 

Nahm et al., 2020). This theoretical framework also includes attitude towards using PPs 

and PP self-efficacy. Patients’ negative attitudes have been reported as a major barrier to 

PP use (Irizarry et al., 2017; Zhao et al., 2018). PP self-efficacy refers to the level of 

confidence in using PPs (Nokes et al., 2013); this research expects that patients will use 

PPs when they believe that they have the ability to use the portal functions. In the 

proposed framework, perceived PP ease of use, perceived PP usefulness, attitude towards 

using PPs, and PP self-efficacy have direct positive impacts on PP use. The two factors of 

PP usability also have indirect associations with PP use through attitude towards using 

PPs and PP self-efficacy.  

 The proposed theoretical framework includes data privacy and security concerns 

as they were found to be common barriers to PP use (Kruse, Argueta et al., 2015; Powell, 

2017). Higher data privacy and security concerns have negative impacts on perceived PP 

ease of use, perceived PP usefulness, PP self-efficacy, attitude towards using PPs, and PP 
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use. Additionally, the theoretical framework contains eHealth literacy, education level, 

and age, which have been found to be associated with differences in PP use in the 

literature (Arcury et al., 2017; Greenberg et al., 2017; Oest et al., 2018; Price-Haywood et 

al., 2017). 

 

Figure 1-1. Theoretical framework of PP acceptance 
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1.4. Summary 

This chapter presented the background of the dissertation by referring to the 

current literature, including health IT use for self-management, impacts of PPs on 

healthcare, status of PP adoption and utilization, factors associated with PP use focusing 

on perceived usability, and older adults’ PP use. Following the background information, 

research questions were raised, and the aims of the research were discussed. Based on the 

proposed theoretical framework, subsequent chapters consist of three manuscripts that 

address patients’ perceptions on usability of PPs and the impact of PP usability on their 

PP use after implementation by healthcare providers. 

 

 

  



 

10 
 

Chapter 2. Significance 

2.1. Introduction 

Difficulties with PP usability such as issues with log-in/access and difficulty 

navigating the menus within the portal have been reported as major challenges in using 

PPs (Ali et al., 2018; Nahm et al., 2020; Zhao et al., 2018). The importance of usability is 

more pronounced in older adults (Portz et al., 2019; Sakaguchi-Tang et al., 2017). 

Although an increasing number of older adults use the Internet and own PP accounts, 

they tend to be less familiar with new technologies and may have unique support needs, 

considering their physical and cognitive functionalities (Latulipe et al., 2015; Nahm et al., 

2020; Wildenbos et al., 2018). To assess usability of various PPs perceived by 

community-residing older adults, a secondary data analysis was conducted using the 

baseline dataset of a large online trial that tested an older adult-friendly PP learning 

program. This study yielded the first manuscript entitled, “Older adults’ experience using 

patient portals in communities: Challenges and opportunities,” which was published 

(Son & Nahm, 2019). 

2.2. Older Adults’ Experience Using Patient Portals in Communities: Challenges 

and Opportunities (Manuscript 1)1 

Abstract 

Patient portals can be beneficial for older adults who manage their own health. 

However, there is a lack of research on older adults’ experience using patient portals in 

the community. The aim of this study was to assess older adults’ perceived usability of 

                                                           
1 Son, H., & Nahm, E.-S. (2019). Older adults’ experience using patient portals in communities: Challenges 
and opportunities. Computers, Informatics, Nursing: CIN, 37(1), 4-10. 
https://doi.org/10.1097/CIN.0000000000000476 
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patient portals they currently use. This was a secondary data analysis using selected 

baseline data from an online trial that tested the effects of a 3-week Theory-Based Patient 

Portal eLearning Program, and included 272 older adults recruited online. Data were 

analyzed using descriptive statistics and content analysis. Most participants owned 

patient portal accounts (n=194, 71.3%). Self-efficacy for using patient portals was 

relatively low (mean, 27.1; range, 0-40), and perceived usability of patient portals was 

also low (mean, 28.7; range, 6-42). The most favored features of patient portals were 

review of medical information and eMessaging. The main difficulties in using patient 

portals were associated with login/access and specific portal functions. Managing 

multiple patient portals was a particular challenge for many participants. Findings from 

this study indicate the importance of providing proper levels of training and technical 

support to older adults to maximize use and improve outcomes of patient portal 

implementation. 

Keywords: Experience, Older adult, Patient portal, Usability 

Introduction 

More than 70 million adults 50 years of age and older have a chronic disease, and 

nearly two-thirds of adults aged 65 years and older have two or more chronic diseases 

(American Association of Retired Persons Public Policy Institute [AARP], 2009; CDC, 

2013). Managing chronic conditions requires long-term treatment, and accounts for 66% 

of the nation’s healthcare budget (CDC, 2013; Institute of Medicine, 2012). Effective 

self-management of chronic illnesses, along with the promotion of healthy behaviors, can 

help to reduce healthcare costs for older adult populations (Price-Haywood et al., 2017).  
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Many national efforts have been made to encourage the use of health IT, such as 

PPs, to empower patients to manage their own health (Irizarry et al., 2015; ONC, 2013; 

ONC, 2017). Self-management of health requires patients to adhere to their treatments, 

complete follow-up laboratory tests, and take appropriate medications (Grady & Gough, 

2014). Using PPs, people can better manage their health by reviewing their health records 

and communicating with healthcare providers via eMessages (Irizarry et al., 2017; ONC, 

2017). PPs offer other convenient functions, such as requesting medication refills and 

scheduling appointments (ONC, 2017). Previous research reported that PPs help in 

managing chronic diseases (Kruse, Bolton, & Freriks, 2015; Lau et al., 2014; Osborn et 

al., 2010), adhering to treatment (Fiks et al., 2015; Kruse, Bolton, & Freriks, 2015; Sarkar 

et al., 2014), and communicating with providers (Garrido et al., 2014; Sieck et al., 2017). 

Growing evidence suggests a potential promise for the use of PPs with older adults; 

however, despite the advantages, nationwide adoption rates have been low, 26.8% in 

2014 (NCI, 2014). In addition, the low rate of PP use has been a particular challenge with 

the population of older adults, as revealed from numerous studies (Gordon & Hornbrook, 

2016; Smith et al., 2015; Wildenbos et al., 2017). Factors that contribute to low adoption 

rates include a lack of experience with technology, low education level, difficulties with 

usability, and limited health literacy (Irizarry et al., 2017; Smith et al., 2015; Taha et al., 

2014; Wildenbos et al., 2017).  

Previous research reported that older adults are receptive to using PPs (Barron et 

al., 2014; Turner et al., 2015). A study that examined the prevalence of PP use among 

older adults showed that this group uses PPs at levels similar to those in other age groups 

(Nahm et al., 2016). Other studies showed that older adults were satisfied with the 
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eMessaging system (Lam et al., 2013) and were interested in using PPs regardless of 

health literacy level and previous PP use (Irizarry et al., 2017). Considering the steady 

increase in the number of older online users (67%; age ≥ 65 years) (Anderson & Perrin, 

2017), the use of PPs in older adult populations is likely to grow further. At the same 

time, older adults who are not technology savvy may have unique support needs when 

learning and using PPs (Price-Haywood et al., 2017; Taha et al., 2013; Turner et al., 

2015). Thus, for the successful introduction of PPs to older adults, it is vital to assess 

their experience in using PPs, including barriers and success factors.  

Although many prior studies reported older adults’ perceptions of PPs (Irizarry et 

al., 2017; Price-Haywood et al., 2017; Turner et al., 2015) or usability of PPs in study 

settings (Lam et al., 2013; Taha et al., 2014; Wildenbos et al., 2017), to our knowledge, 

no comprehensive reports have documented usability of various PPs currently used by 

older adults nationwide. The aim of this study was to assess older adults’ perceptions of 

usability of the PPs currently in use.  

Methods 

Study Design 

This was a secondary data analysis using selected baseline data from a trial that 

tested the effects of a Theory-Based PP eLearning Program (T-PeP) (Nahm, Zhu et al., 

2019). 

The Original Study 

The T-PeP study is a two-armed randomized controlled trial (RCT) that used a 3-

week online PP learning program. The online learning program consisted of learning 

modules, moderated discussion boards, and other resource programs. Participants were 
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eligible if they were 50 years of age or older and diagnosed with at least one chronic 

disease; had access to the Internet/e-mail; could use the Internet/e-mail independently; 

and read/write English; and resided in the U.S. In this study, older adults were defined as 

persons 50 years of age or older based on many other similar studies on successful aging 

(Colby & Ortman, 2014; Jopp et al., 2015; McLaughlin et al., 2010; University of 

Michigan Institute for Social Research, 2017) and technology-based interventions (Lam 

et al., 2013; Nahm et al., 2010; Nahm, Resnick, et al., 2015; Smith et al., 2015). This is 

consistent with the membership criterion for older adult online organizations (AARP, 

2009).  

The baseline dataset included 272 participants. Based on the original power 

calculation, this would provide greater than 80% power using Cohen’s d with a two-tailed 

α of .05. The majority of participants (78.7%) were recruited from SeniorNet (SeniorNet, 

Fort Myers, FL; http://www.seniornet.org), which is a large online community for older 

adults. In addition, recruitment efforts were expanded to selected local areas that have 

higher minority populations, such as retirement communities, senior centers, and 

community engagement centers in Maryland and New York. Institutional review board 

approval was obtained from the University of Maryland, Baltimore. 

Selected Datasets and Measures 

 The dataset for this study included demographic and descriptive data, along with 

participants’ qualitative comments. Demographic variables included age, gender, race, 

marital status, education level, and income level. Other descriptive variables were 

Internet experience (years); Internet use (hours); level of computer knowledge (beginner, 

competent, proficient, expert); having a PP account (yes, no); number of PPs; self-
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efficacy for using PPs; and perceived usability of PPs. Participants were also asked open-

ended questions about specific difficulties that they experienced in using their PPs and 

preferred features of their PPs. 

 Self-efficacy for using PPs was assessed using a modified four-item Self-efficacy 

for Computer-Based Personal Health Record (PHR) Scale, which is a part of the PHR 

self-efficacy tool that is based on an 11-point Likert scale (Nokes et al., 2013). The 

original instrument consists of self-efficacy for three areas of PHR (general, paper-based, 

and computer-based PHR). The validity of the scale was evaluated using criterion 

validity testing. The calculated Cronbach’s α was .88 in a prior study (Nahm, Diblasi et 

al., 2017) and .94 in this study. 

 Perceived usability of PPs was measured by a modified 6-item Perceived Health 

Web Site Usability Questionnaire (PHWSUQ) on a 7-point Likert scale (Nahm et al., 

2006) and qualitative comments. The scale measured participants’ satisfaction with their 

PPs and perceived usefulness of their PPs. The validity of the original scale was assessed 

using criterion validity testing. The calculated Cronbach’s α was .94 in a preliminary 

study (Nahm, Diblasi et al., 2015) and .95 in this study. 

Analysis 

For quantitative data, selected data were cleaned and screened for missing data 

and outliers. Descriptive data analyses were performed on each variable (mean, SD, 

range, frequency, and proportion). 

For qualitative data, data were analyzed using a combination of a content analysis 

method suggested by Krippendorff (2018) and an inductive coding approach (i.e., 

generation of themes as coding progresses) (Marks & Yardley, 2003; Morberg Pain et al., 
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2008). Two coders analyzed qualitative comments separately. One coder was a doctorally 

prepared researcher who had conducted and published several qualitative studies. The 

other coder was a research associate who had completed doctoral-level qualitative 

research courses and had experience in qualitative data analysis.  

First, the coders reviewed qualitative comments multiple times and identified 

potential themes on each topic: PP usability, favored features of PPs, and difficulties in 

using PPs. Based on the reviews, the coders initially developed themes: five themes on 

PP usability, nine themes on favored features of PPs, and eleven themes on difficulties in 

using PPs. Using these themes, the coders reviewed qualitative comments again and 

coded each comment separately. The themes were refined as the coding progressed. The 

unit of analysis was each qualitative comment from each participant. Generally, the initial 

coding was similar between the coders. Discrepancies were discussed, and a consensus 

was reached. Finally, themes were developed on the three topics: four themes on PP 

usability, four themes on favored features of PPs, and eight themes on difficulties in 

using PPs. 

Results 

Selected Demographic and Descriptive Data  

Table 2-1 summarizes the selected demographic characteristics of the participants 

and other descriptive variables. A total of 272 older adults with a mean age of 70.0±8.5 

years participated in the study. The majority were female (n=191, 70.2%) and White 

(n=213, 78.3%). Most participants had some college or higher level of education (n=258, 

94.9%). More than half reported monthly income as greater than $3,000 (n=163, 61.0%). 
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The majority rated their level of computer knowledge as competent or higher 

(n=213, 78.3%). The average years of experience on the Internet was 19.3±7.7, and the 

mean amount of time spent using the Internet was 22.9±17.1 hours per week. The 

majority of participants had at least one PP account (n=194, 71.3%). Among those, more 

than half reported having two or more PP accounts (n=100, 51.5%). The mean number of 

PP accounts for those having at least one PP account was 2.0±1.2 with a range from 1 to 

6. Participants’ level of self-efficacy for using PPs was relatively low, 27.1±11.9 on a 

range from 0 to 40. 
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Table 2-1. Selected Demographic and Descriptive Characteristics 

Characteristic Total Sample 

(n=272) 

Gender, n (%)  

     Female 191 (70.2) 

     Male 81 (29.8) 

Age (years), M ± SD 70.0 ± 8.5 

Race, n (%)  

     White 213 (78.3) 

     Black  40 (14.7) 

     Others 19 (7.0) 

Married, n (%)  

     Not married 148 (54.4) 

     Married 124 (45.6) 

Education, n (%)   

     Graduate degree 115 (42.3) 

     Some college or college degree 143 (52.6) 

     High school diploma or less 14 (5.1) 

Monthly income, n (%)  

     ≥ $3,000 163 (61.0) 

     < $3,000 104 (39.0) 

Internet experience (years), M ± SD 19.3 ± 7.7 

Computer knowledge level, n (%)  

     Expert 26 (9.6) 

     Proficient  76 (27.9) 

     Competent 111 (40.8) 

     Beginner 59 (21.7) 

Weekly Internet usage (hours), M ± SD 22.9 ± 17.1 

Have PP, n (%)  

     Yes 194 (71.3) 

     No 78 (28.7) 

Number of PPs, M ± SD (range, 1-6) 2.0 ± 1.2 

PP self-efficacy, M ± SD (range, 0-40) 27.1 ± 11.9 

Note. M=mean; n=number of observations; PP=patient portal; SD=standard deviation.  
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Perceived Usability of Patient Portals 

Perceived usability of the PPs most frequently used was assessed for participants 

who had at least one PP account (n=194) (Table 2-2). The mean of overall PP usability 

was 28.7±9.68 on a range from 6 to 42. Table 2-2 summarizes the mean of each item, and 

each item showed a similar mean score of 4.6 to 4.9. Among the six items, one item 

asking “ease of reading the information given” had the highest mean score of 4.9±1.73 

(range, 1-7). The item “using my patient portal program helps me better communicate 

with my healthcare team” had the lowest mean, 4.6±1.95. 

 

Table 2-2. Perceived Patient Portal Usability 

Item Total Sample 

(n=194) 

Overall PP usability, M ± SD (range, 6-42) 28.7 ± 9.68 

     PP is easy to use, M ± SD (range, 1-7) 4.8 ± 1.82 

     Ease of completing tasks, M ± SD (range, 1-7) 4.8 ± 1.80 

     Ease of reading the information, M ± SD (range, 1-7) 4.9 ± 1.73 

     Overall appearance of the site, M ± SD (range, 1-7) 4.9 ± 1.73 

     Helps better managing health, M ± SD (range, 1-7) 4.7 ± 1.89 

     Helps better communicating with healthcare team, M ± SD (range, 1-7) 4.6 ± 1.95 

Note. M=mean; n=number of observations; PP=patient portal; SD=standard deviation.  

 

 

 

 

 

 



 

20 
 

Qualitative Comments on Patient Portal Used  

Tables 2-3 and 2-4 summarize the thematic findings from the analysis of 

qualitative comments. 

Patient Portal Usability  

Regarding PP usability, 75 written comments were collected (Table 2-3). There 

were comments on positive aspects of PPs (n=19, 25.3%), for example, that participants 

liked having access to their medical records and communicating with healthcare 

providers. On the other hand, there were also comments on negative aspects of PPs 

(n=16, 21.3%) mentioning that PPs are not user-friendly and have limited information. 

Another seven comments (9.3%) revealed further training needs in PP use: “I could really 

use some training in the use of the portals.” “I think perhaps a video of how to use 

MyChart would be helpful.” The need for a unified PP was recognized from six 

comments (8.0%): “Need one universal PP.” “Different PPs for different doctors.” “Many 

passwords to recall.” 

 

Table 2-3. Selected Themes on Patient Portal Usability 

Themes Total Comments, n Coded Comments, 

n (%) 

Topic: PP usability  75  

     Positive aspects of PPs (e.g., having access to my information, 

communicating with providers, quick response) 

19 (25.3) 

     Negative aspects of PPs (e.g., room for improvement, not user-

friendly, no new information) 

16 (21.3) 

     Further training needs in PP use  7 (9.3) 

     Needs for a unified PP 6 (8.0) 

Note. n=number of observations; PP=patient portal.  
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Favored Features of Patient Portal Programs 

A total of 194 comments were analyzed to describe the favored features of PPs 

(Table 2-4). More than one-third of the participants reported that ability to view my 

medical information was the most favored feature in PPs (n=70, 36.1%), such as, “Being 

able to view complete results for lab tests, radiology, surgical procedures.” “I like having 

access to my medical records.” “Checking if nurse got my medications recorded 

correctly.” 

Participants also valued other specific PP functions (n=70, 36.1%) including 

communicating with providers, setting up appointments, and renewing prescriptions. For 

example, there were comments: “Can contact the Dr office this way for a nonemergency 

answer.” “It enables me to plan visits and see what checkups I need to schedule.” “I like 

ordering prescriptions without having to call.” Participants also reported other aspects of 

PPs in the favored features: promptness of PPs (n=22, 11.3%) and convenient access/ease 

of use (n=15, 7.7%). Promptness of PPs included comments such as having information 

or providers’ responses quickly: “I think my healthcare providers react quicker with my 

questions and requests.” Comments regarding convenient access/ease of use were, for 

example, “Save time, ease of use.” “I can access it at any time.” 

Experience with Difficulties in Using Patient Portal Programs 

Out of 194 participants who had at least one PP account, 89 provided additional 

written comments on the difficulties they experienced in using PPs (Table 2-4). The most 

frequently reported difficulty was associated with login/access (n=26, 29.2%), such as, 

“Log in issues… sometimes I have to log in multiple times to get in.” “I got once but 
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don’t remember how I did it.” “When my password was forgotten, having it sent by mail 

is too slow. Wish I could get immediate help.”  

The next difficulty was about individual difficulties in using specific PP functions 

(n=21, 23.6%), including viewing information, setting up appointments, sending 

messages, and prescription refills. Examples of the comments were: “Some doctors do 

not set up to make appointments.” “Finding where to reply to a provider, messaging 

format is unclear.” “The refill request failed to go to pharmacy in spite of me receiving a 

confirmation e-mail.” 

Another issue was that participants had trouble finding information in PPs (n=14, 

15.7%). In particular, they experienced difficulty in navigating between each menu and 

looking for their medical records. One participant stated: “It’s difficult to figure out 

where I’m supposed to click, what menu I’m supposed to go to, to do the tasks I want to 

do.” 

Participants also reported the difficulties regarding providers’ responses, such as 

no or delayed responses or nonspecific answers (n=12, 13.5%). Other comments included 

lack of information (n=10, 11.2%) and incorrect information in PPs (n=7, 7.9%), no 

unified PP for various providers (n=6, 6.7%), and difficulties in learning how to use PPs 

(n=5, 5.6%). 
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Table 2-4. Selected Themes on Difficulties and Favored Features on Patient Portals 

Themes Total Comments, 

n 

Coded Comments, 

n (%) 

Topic: Favored features of your PP program  194  

     Being able to view my medical information 70 (36.1) 

     Being able to use specific PP functions (e.g., communicating 

with providers, appointment setup, prescription renewal) 

70 (36.1) 

     Promptness of PPs  22 (11.3) 

     Convenient access/ease of use 15 (7.7) 

Topic: Difficulties in using your PP program  89  

     Difficulty with login/access 26 (29.2) 

     Difficulty with specific PP functions (e.g., viewing 

information, appointment setup, sending messages) 

21 (23.6) 

     Difficulty in finding information in PPs 14 (15.7) 

     Difficulty with responses from providers 12 (13.5) 

     Difficulty with lack of information in PPs 10 (11.2) 

     Difficulty with incorrect information in PPs 7 (7.9) 

     Difficulty with no unified PP 6 (6.7) 

     Difficulty in learning how to use PPs 5 (5.6) 

Note. n=number of observations; PP=patient portal.  

 

Discussion 

The findings of this study contribute to the development of a comprehensive 

understanding of usability for various PPs currently used by older adults nationwide. Low 

use of PPs in older adults has been recognized as an important issue in previous studies 

(Gordon & Hornbrook, 2016; Smith et al., 2015; Wildenbos et al., 2017). In this study, 

approximately 71% of participants had at least one PP account, and more than half of 

them had two or more PP accounts. Although the study sample does not represent the 
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general population of American older adults, it may represent the online population of 

older adults across the U.S. PP use among older adults is expected to increase further 

since their online use has been growing rapidly (Anderson & Perrin, 2017) and many are 

managing chronic illnesses. When designing PPs, older adult-friendly aspects should be 

considered, such as large and clear font, simple navigation between fields, and using lay 

terms rather than technical terms (National Network of Libraries of Medicine [NNLM], 

n.d.). 

The mean score of PP self-efficacy (27.1±11.9; range, 0-40) was low, considering 

participants’ high level of computer competency (≥ competent, 78.3%) and Internet 

experience (mean years, 19.3±7.6). The score was similar to the score measured in 

preliminary studies (Nahm et al., 2016; Nahm, Diblasi et al., 2017). This may imply that 

step-by-step training and usability support should be available for older adults who use 

PPs, regardless of their confidence with technology. In addition, PP self-efficacy of older 

adults has rarely been measured in other research, and the assessment tool also needs 

further validation in different settings and populations. 

Study results showed a relatively low PP perceived usability score (28.7±9.68; 

range, 6-42). When the score was compared to other studies that used online learning 

programs with older adult-friendly Web design (Nahm et al., 2010; Nahm, Diblasi et al., 

2017), the score was significantly low. In order to make PP use easy and convenient for 

older adults, more efforts must be made to understand their perceptions of PP usability. 

Many participants experienced difficulties in login/access, using PP functions, and 

finding information in PPs. These problems are particularly important as they can hinder 

use even though older adults may have their own PP accounts. 
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Another issue with PP usability was managing multiple PPs offered by different 

care providers. It is challenging for older adults to manage multiple PPs because it 

becomes burdensome to remember different usernames and passwords, and each PP may 

have different functions and usability levels (Sunthara, 2015). In addition, the medical 

information in each PP may differ, although ideally, all PPs should have the same 

medical record per person. There are strong needs for further research and development 

toward building interoperability for PPs. 

Despite the relatively low perceived PP usability score, 51.5% of participants who 

own a PP account answered that they did not experience any difficulties in using PPs. 

This rather contradictory finding may indicate varying PP experiences among older 

adults and widely varying types of PPs. Many participants made additional comments on 

what they liked about their PPs. They most liked reviewing their medical records (n=70) 

and using various PP functions (n=70) such as communication with providers, 

appointment setups, and prescription renewals. Participants also mentioned the 

promptness and convenience of PPs, such as getting information quickly and accessing 

their PPs easily. Based on the value of PPs as expressed by study participants, there are 

excellent opportunities for older adults to use PPs as an empowering health tool. Using 

PPs, older adults can be more informed about their health conditions and treatment plans, 

and ultimately make informed decisions on their health. Through this process, they can 

be more involved in their own healthcare. To accomplish these goals, it is important to 

develop older adult-friendly PPs and provide users with appropriate levels of training and 

support. 
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Limitations 

This study has a few limitations. First, since most of the participants were 

recruited online, they may not represent the general population of older adults in the U.S., 

although they may represent older adults who use the Internet. Second, although the 

majority of participants submitted written comments, providing qualitative input was 

optional, and so not all participants are represented in the comments. Third, measurement 

tools for PP self-efficacy and PP usability need further validation by other studies with 

different populations and settings. 

Conclusions 

PPs can be helpful for patients in managing their health, especially for older 

adults with multiple chronic conditions. Despite the nation’s efforts for PP 

implementation, low PP use in older adults has been a concern for many years. Our 

findings demonstrate that, currently, the majority of older adult online users have at least 

one PP account in active use, despite the difficulties they experience. They also recognize 

the benefits PPs can bring. Thus, it is essential to provide proper levels of training and 

technical support to older adults to maximize the outcomes of PP implementation. 

Further investigation is needed to identify barriers to PP use among various older adult 

populations and develop strategies to mitigate the problems. 
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Chapter 3. Methodology 

This chapter presents the research methodologies used in the study addressing the 

primary aim (Manuscript 2) and the study addressing the secondary aim (Manuscript 3). 

The primary aim of this research was to test the PP Acceptance Model that modified the 

TAM to explain factors influencing adult patients’ PP use, employing SEM. The 

secondary aim of this research was to compare the difference in perceived PP usability, 

PP self-efficacy, and PP use between older adults recruited from community settings and 

older adults recruited from hospital/clinic settings. This methodology chapter describes 

the design, sample, setting, procedures, measures, and analysis of the second manuscript 

and the third manuscript in detail.    

3.1. Testing a Model of Patient Portal Use in Adult Patients (Manuscript 2)2 

Design, Sample, and Procedures 

This study conducted a one-time anonymous online survey to examine the 

experience using PPs in adult patients who had used their PPs in the last 12 months. The 

sample was recruited from selected clinical departments of a large integrated healthcare 

system. A mixture of 20 settings were selected from the hospitals in the healthcare 

system to represent various PP activation densities (large and low), geographical service 

locations (urban and rural), and treatment areas (primary and special). Both inpatients and 

outpatients were considered for participation. Institutional review board approval was 

obtained from the University of Maryland, Baltimore (Appendix A). 

Eligible patients were aged 18 years or older, had an active PP account, and had 

used the PP more than once in the last 12 months prior to the survey. An eMessage 
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containing a brief invitation message along with a link to the anonymous online survey 

was sent out to 9,949 patients who visited the 20 selected settings in the previous week. 

Invited patients were able to voluntarily visit the online survey website by clicking on the 

link within the eMessage. Patients were asked whether they had used their PPs in the last 

12 months. The information sheet appeared to those who answered “yes” to this question. 

At the bottom, patients were asked whether they agree to participate in the survey; those 

who agreed moved to the survey questions (Appendix B), but those who disagreed were 

taken to the end message page of the survey. 

Measures 

Demographic and Descriptive Variables 

Demographic variables included age, gender, race, education level, monthly 

income, and health conditions (e.g., chronic diseases, acute illnesses). Internet experience 

(years) and Internet use (hours) were measured. eHealth literacy was assessed using the 

eHealth Literacy Scale (eHEALS), which is an 8-item measure on a 5-point Likert scale 

(1=strongly disagree; 5=strongly agree) (Norman & Skinner, 2006). Previous studies 

revealed that eHEALS is internally consistent and valid (Chung & Nahm, 2015; Paige et 

al., 2017). 

PP-related Variables  

Two latent constructs of PP usability, PP ease of use and PP usefulness, were 

assessed using a modified 6-item PHWSUQ on a 7-point Likert scale (1=strongly 

disagree or very unsatisfied; 7=strongly agree or very satisfied) (Nahm et al., 2006). The 

Cronbach’s α was .94 - .95, and construct validity of the original scale was verified 

(Nahm et al., 2006; Nahm, Diblasi et al., 2017; Son & Nahm, 2019). PP self-efficacy was 
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measured using a modified 4-item Self-efficacy for Computer-Based PHR Scale on an 

11-point Likert scale (0=not at all confident; 10=very confident) (Nokes et al., 2013). 

Construct validity of the original scale was tested, and Cronbach’s α of the modified scale 

was .88 - .94 (Nahm, Diblasi et al., 2017; Nokes et al., 2013; Son & Nahm, 2019). Data 

privacy and security concerns were assessed using one item from a nationally conducted 

health IT survey (California HealthCare Foundation, 2010), which was measured on a 7-

point Likert scale (1=not at all worried; 7=very worried). Attitude towards using PPs was 

assessed by a single modified item on a 7-point Likert scale (1=strongly disagree; 

7=strongly agree); the original item was from a study that tested the PHR adoption 

framework (Dutta et al., 2018). PP use was measured using an ordinal item of three 

categories asking the overall usage frequency in the last 12 months (one to nine times, 

about monthly, more than monthly).    

Analysis 

The collected data were cleaned and screened for outliers and missing data. About 

81.3% (n=604) of all cases had complete data; about 8.1% of the values were missing for 

overall data collection. The missing patterns turned out to be missing completely at 

random (MCAR) (Kline, 2016c), according to Little’s MCAR test (p = .060). Descriptive 

statistics (frequency, proportion, mean, SD, and range) for each variable were conducted 

using the SPSS 26.0 program (IBM, 2019). 

All SEM analyses were conducted using the Mplus 8.3 program (Muthén & 

Muthén, 2017). Using the weighted least squares mean adjusted estimation (Finney & 

DiStefano, 2013), the SEM analyses were performed in a two-step approach: 

measurement phase and structural phase (Kline, 2016b). In the measurement phase, the 
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initial measurement model where all latent factors and measured variables (not intended 

as indicators) were allowed to covary was tested using confirmatory factor analysis. 

Referring to the model modification indices, re-specification in the initial measurement 

model was made by adding residual covariances that showed a meaningful fit 

improvement and a theoretical sense (Kline, 2016d).  

In the structural phase, the structural relations among the factors and the variables 

as established in the theoretical model (Figure 3-1. PP Acceptance Model) were tested. In 

an effort to identify a more parsimonious model, the initial structural model was further 

refined by removing non-significant paths based on theoretical support. To preserve the 

main theoretical relations of the structural model, the paths among PP ease of use, PP 

usefulness, PP self-efficacy, attitude towards using PPs, and PP use were kept in the 

model regardless of the significance levels and estimated values.  
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Figure 3-1. Theoretical model: PP Acceptance Model  

 

 

 

The data model fit was assessed using the following fit indices: χ2 value divided 

by df (smaller values indicating better fit); comparative fit index (CFI), which evaluates 

the theoretical model relative to a null model (≥ .95 recommended); root mean square 

error of approximation (RMSEA), which measures the model fit and parsimony (≤ .06 

recommended); and standardized root mean square residual (SRMR), which is an average 

of standardized residual covariances (≤ .08 recommended) (Kline, 2016d).  
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Power Calculation 

To determine the sample size that has a sufficient power for testing data model fit, 

MacCallum et al. (1996) recommended selecting a sample size that helps to narrow the 

90% CI of RMSEA (ε) to be in the region of close fit (≤ .05). The upper limit of null ε0 is 

set as .05, and sample sizes can be calculated using the upper limits of alternative ε1 

(.00, .02, and .04), model df (5 to 250), and desired power levels (.70, .80, and .90). It is 

typical to choose the power level as .80. Setting ε1 as .02 is more realistic than the highly 

optimistic value .00 and the highly conservative value .04 (Hancock & French, 2013). 

According to the table provided by Hancock and French (2013), the sample size 

desired for the structural model (df =76) to achieve the power of .80 and to reject null ε0 

is between 245 and 254 under ε1 as .02. When the SEM analyses were performed using 

the selected variables in the theoretical model, missing data cases (n=100) were excluded 

and 643 cases were included in the structural phase. The sample size for the SEM 

analyses is sufficient for testing the data model fit when ε1 is set as .02. 

3.2. Older Adults’ Perceptions and Use of Patient Portals: A Comparative Analysis 

of Two Samples (Manuscript 3)3 

Study Design 

This study was a secondary data analysis using selected data from the following 

datasets of two independent studies: (1) PP experience survey: a cross-sectional 

anonymous online survey with older adults recruited from selected hospital/clinic settings 

at a large integrated healthcare system; and (2) T-PeP study: a RCT that tested the effects 

of a PP learning program for older adult online users recruited from a nationwide senior 
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online community (SeniorNet) and selected community centers (baseline dataset) (Nahm, 

Zhu et al., 2019). From these two datasets, this study analyzed the data of adults aged 65 

years or older who had used their PPs in the past 12 months prior to the survey data 

collection. In this study, the sample selected from the PP experience survey dataset 

represents the healthcare system sample, and the sample selected from the T-PeP study 

dataset represents the community sample. 

The Original Study 

PP Experience Survey 

A cross-sectional anonymous online survey was conducted in August and 

September of 2019 to assess adult patients’ PP experience. A theoretical model was 

developed to describe the relations between PP use and potential influencing factors, 

including PP usability factors (ease of use and usefulness) and PP self-efficacy. 

Researchers performed SEM to test the theoretical model. The survey participants were 

recruited from 20 selected clinical departments at a large integrated healthcare system. 

The survey data of 743 patients were analyzed; among those, 23.4% (n=174) were adults 

aged 65 years or older, representing the healthcare system sample in this study. The 

original study obtained institutional review board approval from the University of 

Maryland, Baltimore.  

T-PeP Study  

This study used the baseline survey data of a RCT that tested the effects of the T-

PeP (Nahm, Zhu et al., 2019): a 3-week older adult-friendly online PP learning program 

that includes learning modules, discussion boards, and virtual libraries. In 2017, the T-

PeP study recruited the participants mainly from SeniorNet, which is a large Internet 
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community for seniors, and selected community centers in Maryland and New York. The 

study participants used various types of PP programs rather than one specific type. A 

total of 272 online users who were aged 50 years or older participated in the T-PeP study. 

Among those, 46.3% (n=126) were adults aged 65 years or older who had used PPs in the 

12 months prior to the survey, representing the community sample in this study. 

Institutional review board at the University of Maryland, Baltimore approved the original 

study.      

Variables Extracted 

Demographic and Descriptive Variables  

Selected demographic variables were age, gender, race, marital status, education 

level, monthly income, employment status, and health conditions, including chronic 

diseases, acute illnesses, and hospitalization status. Variables regarding Internet 

experience were years of Internet use and weekly Internet usage hours. eHealth literacy 

was measured using the eHEALS (eight items on 5-point Likert scale, 1=strongly 

disagree; 5=strongly agree) (Norman & Skinner, 2006), which demonstrated its 

reliability and validity in prior studies with older adult Internet users (Chung & Nahm, 

2015; Paige et al., 2017). 

PP-related Variables 

Perceived PP usability was assessed using the modified PHWSUQ, a 6-item 

measure on a 7-point Likert scale (1=strongly disagree or very unsatisfied; 7=strongly 

agree or very satisfied; Cronbach’s α = .94 - .95; construct validity) (Nahm et al., 2006; 

Nahm, Diblasi et al., 2017; Son & Nahm, 2019). PP self-efficacy was assessed using the 

modified Self-efficacy for Computer-Based PHR Scale, a 4-item measure on a 11-point 
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Likert scale (0=not at all confident; 10=very confident; Cronbach’s α = .88 - .94; 

construct validity) (Nahm, Diblasi et al., 2017; Nokes et al., 2013; Son & Nahm, 2019). 

PP use was assessed using a single ordinal measure that asks PP usage frequency in the 

last 12 months (one to nine times, about monthly, more than monthly). Other PP-related 

variables included how they learned about PPs, number of PP accounts, and PP functions 

used in the last 12 months. 

Analysis 

The extracted data were cleaned and initially screened for outliers and 

distribution. Descriptive data analyses were performed on each variable (mean, SD, 

range, frequency, and proportion). Demographics and descriptive characteristics were 

compared between the two study samples using independent t tests for continuous 

variables and chi-square tests for categorical variables. For variables including small cell 

sizes (n < 5), Fisher’s exact test was used to evaluate the difference.  

Researchers performed hierarchical multiple linear regression analyses to verify 

whether there is a difference between the two sample groups in PP usability and PP self-

efficacy. A hierarchical multiple linear regression model of PP usability was performed 

by entering the sample group variable at Model 1 and by entering two demographic 

variables (education level and eHealth literacy) known to be associated with PP use at 

Model 2. Another hierarchical multiple linear regression model was also performed for 

PP self-efficacy by entering the sample group variable at Model 1 and by entering 

education level, eHealth literacy, and PP usability at Model 2.  

After running the multiple linear regression models as above, a series of ordinal 

logistic regression analyses were conducted using the Logit link function to confirm the 
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difference between the two sample groups in PP use. First, a bivariate ordinal logistic 

regression model of PP use was analyzed by entering the sample group variable. Next, 

researchers analyzed a multiple ordinal logistic regression model by entering education 

level, eHealth literacy, PP usability, and PP self-efficacy in addition to the sample group 

variable. Lastly, health condition variables (number of chronic diseases, acute illness in 

the last 3 months, and hospitalization in the last 3 months) were further added to the 

multiple ordinal logistic regression model to assess whether the existing variables predict 

PP use, after controlling for the influence of older adults’ health conditions. 

Additional ordinal logistic regression models of PP use were performed to assess 

whether the associations between PP use and PP usability/PP self-efficacy differed 

between the two sample groups.  

3.3. Summary 

This chapter explained the methodological details of the second manuscript, 

which tested the primary aim, and the third manuscript, which tested the secondary aim. 

The second manuscript described the sample recruitment, online survey procedures, 

survey measures, and a two-step process of SEM analyses. Methods in the third 

manuscript, which is a secondary data analysis using two datasets, included the 

description about the original studies, measures of the selected variables, and steps for 

regression analyses.   
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Chapter 4. Findings 

This chapter presents findings of the studies that tested the aims of this 

dissertation. Findings in the second manuscript (primary aim study) reveal the 

measurement properties and the overall structural relations of the PP Acceptance Model. 

The third manuscript (secondary aim study) reports the findings of the analyses that 

compared the perception and use of PPs between two different older adult samples: one 

sample recruited from community settings and the other recruited from healthcare 

settings. Discussions for each study were also presented along with the findings. 

4.1. Testing a Model of Patient Portal Use in Adult Patients (Manuscript 2)4 

Demographics and Descriptive Statistics 

A total of 883 patients responded to both the eligibility question and the 

information sheet question. Of the 883 patients, 140 were removed: 18 not eligible; 73 

eligible but refused to participate; and 49 only answering three questions about the 

Internet experience. Finally, the survey data from 743 patients were used for data 

analysis. 

Table 4-1 summarizes the demographics and descriptive statistics. The mean age 

was 53.1±15.34 years. About two-thirds were female (n=436, 67.6%) and White (n=442, 

68.5%). More than half had a college degree or higher level of education (n=394, 61.1%) 

and monthly income greater than $3,000 (n=365, 60.2%). The average number of chronic 

diseases was 2.5±1.78; high blood pressure was the most common disease (n=302, 

46.8%), followed by high cholesterol (n=241, 37.4%) and arthritis (n=221, 34.3%).  

                                                           
4 See Footnote 2 
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Participants reported 21.1±7.95 years of Internet experience and 24.8±20.72 hours 

of weekly Internet use. On a range of 8 to 40, the mean score of eHealth literacy was 

31.1±5.51, which was higher than the findings from studies with older adult online users 

(Nahm, Resnick et al., 2017; Nahm et al., 2020). Almost half answered that they used 

PPs less than monthly (n=362, 52.7%), and all the others used PPs about monthly or 

more frequently (n=325, 47.3%). The average period of PP usage was 30.2±22.25 

months. The four items of PP ease of use had an average from 6.1 to 6.2 (range, 1-7), and 

the two items of PP usefulness had an average of 6.0 (range, 1-7). On a scale of 0 to 10, 

the average of each of the four PP self-efficacy items ranged from 7.9 to 9.4. On a range 

of 1 to 7, the average of one item measuring data privacy and security concerns was 2.7, 

and the average of one item measuring attitude towards using PPs was 6.3. 
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Table 4-1. Demographics and Descriptive Statistics  

Characteristics Analyzed 

Sample, n 

Total Sample,  

N=743 

Age, M ± SD, range: 18-92 643 53.1 ± 15.34 

Female, n (%) 645 436 (67.6) 

Race, n (%) 645  

     White  442 (68.5) 

     Black  151 (23.4) 

     Others  52 (8.1) 

Education, n (%) 645  

     Some college or less  251 (38.9) 

     College degree or higher  394 (61.1) 

Income, n (%) 606  

     Less than $3,000/month  241 (39.8) 

     $3,000 or greater/month  365 (60.2) 

Number of chronic diseases, M ± SD 645 2.5 ± 1.78 

Chronic diseases (yes), n (%) 645  

     High blood pressure  302 (46.8) 

     High cholesterol  241 (37.4) 

     Arthritis  221 (34.3) 

     Depression  184 (28.5) 

     Diabetes  144 (22.3) 

     Cancer  117 (18.1) 

     Kidney problems  84 (13.0) 

     Heart problems  79 (12.2) 

     Osteoporosis  63 (9.8) 

     Others  146 (22.6) 

Years of internet experience, M ± SD 742 21.1 ± 7.95 

Hours/week of internet usage, M ± SD 740 24.8 ± 20.72 

eHealth literacy, M ± SD, range: 8-40 743 31.1 ± 5.51 

PP use in past 12 months, n (%) 687  

     1 to 9 times   362 (52.7) 

     About monthly  128 (18.6) 

     More than monthly   197 (28.7) 

PP usage period (months), M ± SD  667 30.2 ± 22.25 

PP ease of use, M ± SD, range: 1-7 734  

     Item 1: Overall PP ease of use  6.1 ± 1.15 

     Item 2: Ease of completing tasks  6.1 ± 1.16 

     Item 3: Ease of reading information  6.2 ± 1.09 

     Item 4: Overall appearance of the site  6.1 ± 1.08 
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PP usefulness, M ± SD, range: 1-7 734  

     Item 1: Manage my health  6.0 ± 1.27 

     Item 2: Communicate with healthcare team  6.0 ± 1.38 

PP self-efficacy, M ± SD, range: 0-10   

     Item 1: Use PPs on my own   9.4 ± 1.46 

     Item 2: Review records, use eMessages   9.4 ± 1.58 

     Item 3: Keep track of health status  9.1 ± 1.81 

     Item 4: Share information with others  7.9 ± 2.80  

Privacy and security concerns, M ± SD, range: 1-7 674 2.7 ± 1.81 

Attitude towards using PPs, M ± SD, range: 1-7 665 6.3 ± 1.32 

Note. M=mean; n=number of observations; PP=patient portal; SD=standard deviation.  

 

Structural Equation Modeling 

Diagnostic procedures were carried out to detect extreme multivariate collinearity 

(Kline, 2016c). All bivariate correlations were lower than .85, meaning no bivariate 

collinearity. At the multivariate level, a series of regression analyses were performed for 

each variable. Each variable had the calculated R2 less than .80, and all tolerance values 

(1-R2, higher than .10) and variance inflation factors (1/1-R2, less than 10.0) met the 

criteria. These results indicated that no extreme multivariate collinearity was found.        

Measurement Phase 

The measurement models were analyzed by covarying the three latent factors (PP 

self-efficacy, PP usefulness, and PP ease of use) of 10 measured indicators and the six 

observed variables. The initial measurement model generally showed an acceptable 

model fit, but RMSEA was somewhat higher than recommended (χ2=602.80, df =74, 

CFI= .957, SRMR= .030, and RMSEA= .098). Among the modification indices, the 

residual covariance between PP self-efficacy item 1 (“Use PPs on my own”) and PP self-

efficacy item 2 (“Review records and use eMessages”) suggested the largest fit 

improvement (188.990). It is likely that if someone feels confident in using PPs, that 
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person may also feel confident in using the functions. Considering the index value and 

theoretical sense, this residual covariance was added to the initial measurement model. 

The re-specified model, which is the final measurement model, showed a significant 

model fit improvement: χ2=415.85, df =73, χ2diff(1)=133.06, p < .001, CFI= .972, 

SRMR= .025, and RMSEA= .080.  

Reliability of the measurement model was verified by calculating coefficient H, 

which represents the stability of the latent factors reflected in the measured indicators 

(Hancock & Mueller, 2001). The coefficient H of each latent factor ranged from 0.858 to 

0.920, satisfying the recommended value (≥ 0.70). Construct validity of the measurement 

model was assessed by calculating the average variance extracted (AVE) of each latent 

factor (Ahmad et al., 2016). The AVE of the three latent factors ranged from 0.571 to 

0.728, meeting the recommended value (≥ 0.50) to fulfill convergent validity. The square 

root of the AVE for PP self-efficacy (0.756) was greater than the estimated correlation 

with PP ease of use (0.667) and PP usefulness (0.671), indicating discriminant validity. 

The square roots of the AVE for PP usefulness (0.824) and for PP ease of use (0.853) 

were greater than the estimated correlations with PP self-efficacy but slightly less than or 

almost equal to the estimated correlation with each other (0.854). All values of reliability 

and validity are listed in Table 4-2.   

The standardized path coefficients of the three latent factors are presented in 

Table 4-2. All standardized coefficients of 10 measured indicators were statistically 

significant (p < .001). Each indicator reliability (R2), which is the proportion of explained 

variance, was greater than recommended (0.50) (Kline, 2016a), except for two indicators: 

PP self-efficacy item 1 (R2 = 0.483, “Use PPs on my own”) and PP self-efficacy item 4 
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(R2 = 0.389, “Share information with others”). Except for these two indicators, the 

standardized coefficients of the measured indicators were greater than the recommended 

value (0.70).    
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Table 4-2. Reliability and Validity of Latent Constructs 
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Structural Phase  

The data model fit of the initial structural model was χ2=296.53, df =76, 

CFI= .979, SRMR= .061, and RMSEA= .067. The χ2 value of the initial structural model 

improved compared to the final measurement model but was not statistically significant: 

χ2diff(3)=3.17, p > .05. To improve the data model fit and identify a more parsimonious 

model, we refined the initial structural model by deleting the least significant path one at 

a time except for the paths among PP ease of use, PP usefulness, PP self-efficacy, attitude 

towards using PPs, and PP use. Although the χ2 value of the revised structural model did 

not improve significantly, the model fit showed overall improvement: χ2diff(6)=4.01, p 

> .05, χ2=265.03, df =82, CFI= .983, SRMR= .064, and RMSEA= .059.  

The impact of PP ease of use was positive for PP usefulness and PP self-efficacy. 

PP usefulness had a positive impact on PP self-efficacy and attitude towards using PPs. 

The impact of PP self-efficacy was positive for attitude towards using PPs and PP use. 

Data privacy and security concerns had a negative impact on PP ease of use, PP self-

efficacy, and PP use. eHealth literacy had a positive impact on PP ease of use, PP 

usefulness, and PP self-efficacy. The impact of education level was positive for PP self-

efficacy but negative for PP ease of use. Age had a negative impact on PP ease of use and 

attitude towards using PPs. The structural path coefficients of the final model were noted 

in Table 4-3 and Figure 4-1.  
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Table 4-3. Summary of the Standardized Path Coefficients 

Paths Estimates p 

eHealth literacy → PP ease of use 0.226 < 0.001 

eHealth literacy → PP usefulness  0.054 0.036 

eHealth literacy → PP self-efficacy  0.192 < 0.001 

Age → PP ease of use -0.105 0.010 

Age → Attitude towards using PPs   -0.082 0.048 

Education level → PP ease of use -0.104 0.009 

Education level → PP self-efficacy 0.077 0.035 

Privacy and security concerns → PP ease of use -0.201 < 0.001 

Privacy and security concerns → PP usefulness -0.051 0.065 

Privacy and security concerns → PP self-efficacy -0.095 0.002 

Privacy and security concerns → PP use -0.122 0.009 

PP ease of use → PP usefulness 0.808 < 0.001 

PP ease of use → PP self-efficacy 0.312 < 0.001 

PP ease of use → Attitude towards using PPs 0.030 0.581 

PP ease of use → PP use -0.093 0.382 

PP usefulness → PP self-efficacy 0.335 < 0.001 

PP usefulness → Attitude towards using PPs 0.224 < 0.001 

PP usefulness → PP use 0.108 0.360 

PP self-efficacy → Attitude towards using PPs 0.201 < 0.001 

PP self-efficacy → PP use 0.142 0.031 

Attitude towards using PPs → PP use -0.072 0.106 

Note. PP=patient portal. 
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The final structural model (Figure 4-1) explained 14.0% of the variance in PP 

ease of use, 70.2% of the variance in PP usefulness, 52.7% of the variance in PP self-

efficacy, and 18.7% of the variance in attitude towards using PPs. 

 

Figure 4-1. The standardized paths of the final model; *p < .05; **p < .01 
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Discussion 

This study examined adult patients' experience of using PPs in a real healthcare 

system and conducted a model testing to assess the relations among PP use and attitude 

towards using PPs, PP self-efficacy, ease of use and usefulness of PPs, data privacy and 

security concerns, eHealth literacy, education level, and age. The final model adequately 

fit the sample data. The findings suggested several implications about PP acceptance in 

hospital/clinic-based adult patients. 

Compared to other PP survey studies conducted in healthcare institutions, the 

mean age and the proportion of females in the study sample were similar, but the 

proportion of non-White was slightly higher (Gerard et al., 2018; Pillemer et al., 2016; 

Wong et al., 2019). The participants were active Internet users with a relatively high level 

of eHealth literacy. They also showed higher PP ease of use, PP usefulness, and PP self-

efficacy compared to previous PP research using middle-aged and older adult samples 

(Nahm, Diblasi et al., 2019; Nahm, Zhu et al., 2019). They generally had low levels of 

data privacy and security concerns and positive attitudes towards using PPs. More 

frequent PP use was reported in this study compared to studies using nationwide adult 

samples (Nahm et al., 2020; NCI, 2019).  

Relations Among PP Self-Efficacy, PP Usefulness, and PP Ease of Use   

PP ease of use had a positive impact on PP usefulness, and both PP ease of use 

and PP usefulness had a positive impact on PP self-efficacy. Age had a negative impact 

on PP ease of use. Usability problems have been one of the most common barriers to PP 

use and may weaken patients’ abilities to complete tasks using PPs, particularly in older 

adult patients (Coughlin et al., 2018; Graetz et al., 2016; Powell, 2017). Since PPs were 



 

52 
 

introduced, there have been continuous technical and administrative efforts to improve 

PPs by reflecting the needs of various patients and health professionals (CMS, 2020; Fix 

et al., 2016). To facilitate patients’ PP use, it is important to assess the perceived usability 

and to address any relevant difficulties after PP implementation in actual healthcare 

contexts, as well as to offer proper levels of training to patients in need (Hoogenbosch et 

al., 2018; Lyles et al., 2019; Wong et al., 2019). 

Relations Among PP Use, PP Self-Efficacy, and Attitude Towards Using PPs  

PP use was positively influenced by PP self-efficacy. In previous studies that 

tested the effectiveness of PP learning programs, PP self-efficacy was assessed as one of 

the main outcome measures (Nahm, Diblasi et al., 2017; Nahm, Zhu et al., 2019). These 

PP learning programs showed positive effects on PP self-efficacy and PP use, suggesting 

the possibility of increased PP use via improved PP self-efficacy, which is consistent with 

this finding. Patients may encounter difficulties in performing certain tasks using PP 

functions even if they are interested in PP use. To raise patients’ PP self-efficacy, PP 

developers may consider embedding educational components (e.g., text or video 

narratives) within PPs that can assist patients in using PP functions (Ali et al., 2018; Yen 

et al., 2018). Supportive approaches by healthcare staff, such as walking users through PP 

functions, may also help patients be familiar with the interface and complete their tasks 

(Price-Haywood et al., 2017; Zhao et al., 2018).  

Attitude towards using PPs was positively influenced by PP usefulness and PP 

self-efficacy and negatively influenced by age. This partially supports the TAM, which 

explains that perceived usefulness and perceived ease of use both affect one's attitude 

towards technology adoption (Holden & Karsh, 2010). Patients’ attitudes have been 
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identified as a barrier to PP use in many studies, especially among older adults; they tend 

to prefer traditional communication methods and worry that PPs may weaken the patient-

provider relationship (Irizarry et al., 2017; Zhao et al., 2018). This finding suggests that 

patients are willing to use PPs if they perceive PPs to be beneficial for their healthcare 

and consider that they have abilities to use the portals. Contrary to our expectations, the 

attitude variable did not have a significant impact on PP use. As the attitude variable was 

measured using a single item asking if they agree that using PPs is a good idea (Dutta et 

al., 2018), more studies are needed to develop and apply a reliable and valid measure to 

better assess the concept.  

Impacts of Data Privacy and Security Concerns, eHealth Literacy, and Education 

Level   

The impact of data privacy and security concerns was negative for PP ease of use, 

PP self-efficacy, and PP use. Data privacy and security concerns have been discussed as a 

main barrier to PP use, notably among older adults, low-educated, and low-income 

patients who may need the assistance of others when using PPs (Kruse, Argueta et al., 

2015; Powell, 2017; Zhao et al., 2018). Primary concerns were the potential threat of 

identity theft by hackers and sensitive information being displayed on the portal. The 

participants in this study had relatively low levels of concern about data privacy and 

security; still, this finding highlights the importance of mitigating patients' concerns as 

they may negatively influence their PP experience.  

eHealth literacy had a positive impact on PP ease of use, PP usefulness, and PP 

self-efficacy. Limited eHealth literacy is a well-known barrier to PP use (Hoogenbosch et 

al., 2018; Price-Haywood et al., 2017). Individuals with limited eHealth literacy may feel 
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more vulnerable to usability problems. Increased eHealth literacy may help people 

perceive PPs as intuitive and helpful for healthcare and feel confident in using PPs. 

Education level positively influenced PP self-efficacy, which was expected based on 

studies reporting that higher education levels were associated with PP use (Arcury et al., 

2017; Hong et al., 2020). The impact of education level on PP ease of use was negative, 

which was not anticipated. The study participants were relatively highly educated; only 

16.7% had a high school diploma or lower level of education. Considering that the 

average of each indicator of PP ease of use was higher than 6 on a 7-point scale, there 

could be a potential ceiling effect (Garin, 2014) between education level and PP ease of 

use. Further assessment is needed using samples of various education levels. 

Limitations 

This study has several limitations. The study participants were highly educated 

online users who had used PPs during the year before the survey. They might have been 

more familiar with the Internet and PPs than other patients, limiting the generalization of 

the findings. Because PP use, data privacy and security concerns, and attitude towards 

using PPs were measured using a single item, proper reflection of the concept of each 

variable was limited. There may be a potential recall bias due to self-reported data 

collection.  

Conclusion 

PPs are a promising health IT tool that can meet various patients’ healthcare 

needs. Using SEM, this study tested a theoretical model that modified the TAM to 

explain the relations between PP use and potential influencing factors in adult patients 

recruited from a large integrated healthcare system. The measurement phase verified the 
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reliability and validity of the study measures. The structural phase suggested meaningful 

insights on the relations between PP use and the factors/variables included in the model. 

PP self-efficacy and data privacy and security concerns directly influenced PP use. PP 

usefulness, PP ease of use, eHealth literacy, education level, and age indirectly influenced 

PP use. Attitude towards using PPs had no significant impact on PP use; it is 

recommended to assess the concept using a more reliable and valid measure. The impact 

of education level was inconclusive, so further investigation is needed. Despite the study 

limitations, this study contributes to a theoretical understanding of adult patients’ PP 

experience in a real hospital implementation environment. Future research to encourage 

active PP use can refer to the knowledge gained from this study. Further exploration and 

testing of the model are recommended using diverse populations in various settings. 

4.2. Older Adults’ Perceptions and Use of Patient Portals: A Comparative Analysis 

of Two Samples (Manuscript 3)5 

Demographics and Descriptive Statistics 

The mean age of the community sample (73.6±6.08) was older than that of the 

healthcare system sample (70.8±4.83, p < .001). The proportion of females was higher in 

the community sample (n=81, 64.3%) than in the healthcare system sample (n=87, 

50.0%, p = .019). In both sample groups, the majority were White, retired, and had a 

college degree or higher level of education. Marital status was different between the 

sample groups: a higher proportion of married in the healthcare system sample (n=133, 

76.4%) than the community sample (n=56, 44.4%, p < .001). More than 60% of each 

sample group reported monthly income as $3,000 or greater. The healthcare system 

                                                           
5 See Footnote 3 
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sample had, on average, more chronic diseases (3.4±1.56) than the community sample 

(3.1±1.63, p = .049). The healthcare system sample also had a higher proportion of 

participants hospitalized in the last 3 months (n=34, 19.5%) than the community sample 

(n=11, 8.7%, p = .015). Both sample groups had less than 30% who met physicians due 

to acute illness in the last 3 months. Both sample groups had an average of more than 20 

years of Internet experience. The community sample reported longer hours of weekly 

Internet use (23.4±16.61) than the healthcare system sample (18.1±14.30, p = .003). On a 

range of 8 to 40, the mean score of eHealth literacy was about 30 in both sample groups.  

The majority of both sample groups learned about PPs either from their healthcare 

providers (doctors or nurse practitioners, about 60% to 65%) or registration desks (about 

30% to 37%). The mean number of PP accounts was 2.2±1.38 for the healthcare system 

sample and 1.9±1.20 for the community sample. The highest proportion of both sample 

groups used PPs 1 to 9 times in the last 12 months: 53.4% of the healthcare system 

sample and 65.9% of the community sample. The healthcare system sample used PPs 

more frequently compared to the community sample (p = .006). About 12% to 14% 

higher proportions of the healthcare system sample used each PP function more 

frequently compared to the community sample (p < .05); the most frequently used PP 

functions were viewing lab results (97.7% of the healthcare system sample and 84.8% of 

the community sample) and receiving eMessages (94.8% of the healthcare system sample 

and 80.8% of the community sample) in both sample groups. The healthcare system 

sample showed higher mean scores for perceived PP usability (35.6±6.67) and PP self-

efficacy (34.9±7.28) compared to the community sample (PP usability, 30.6±8.55; PP 
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self-efficacy, 30.2±10.36; both p < 001). The demographics and descriptive statistics are 

shown in Table 4-4.    

 

Table 4-4. Demographics and Descriptive Statistics of Two Samples  

Characteristics Healthcare system  
(n=174) 

Community  
(n=126) 

p-value 

Age (years), M ± SD 70.8 ± 4.83  73.6 ± 6.08 < .001 

Female, n (%) 87 (50.0) 81 (64.3) .019 

Race, n (%)   .977 

     White 143 (82.2) 103 (81.7)  

     Black 21 (12.1) 15 (11.9)  

     Others 10 (5.7) 8 (6.3)  

Married/living with partner, n (%) 133 (76.4) 56 (44.4) < .001 

Education, n (%)   .161 

     Some college or less 51 (29.3) 27 (21.4)  

     College degree or higher 123 (70.7) 99 (78.6)  

Income, n (%)   .512 

     Less than $3,000/month 49 (31.8) 45 (36.3)  

     $3,000 or greater/month 105 (68.2) 79 (63.7)  

Employment, n (%)   .192 

     Retired 130 (74.7) 103 (81.7)  

     Employed/other 44 (25.3) 23 (18.3)  

Number of chronic diseases, M ± SD 3.4 ± 1.56 3.1 ± 1.63 .049 

Chronic diseases (yes), n (%)    

     High blood pressure 113 (64.9) 82 (65.1) 1.000 

     Arthritis 94 (54.0) 84 (66.7) .037 

     Cancer 52 (29.9) 28 (22.2) .177 

     Diabetes 45 (25.9) 19 (15.1) .035 

     Heart problems  42 (24.1) 26 (20.6) .565 

     Osteoporosis 33 (19.0) 25 (19.8) .967 

     Kidney problems 33 (19.0) 14 (11.1) .092 

     Depression 31 (17.8) 26 (20.6) .642 

Hospitalized in last 3 months, n (%) 34 (19.5) 11 (8.7) .015 

Acute illness in last 3 months, n (%)  49 (28.2) 31 (24.6) .579 

Years of internet experience, M ± SD 22.1 ± 9.31 20.7 ± 7.80 .151 

Hours/week of internet usage, M ± SD 18.1 ± 14.30 23.4 ± 16.61 .003 

eHealth literacy, M ± SD, range: 8-40 30.7 ± 5.45 30.4 ± 5.27 .710 

PP learn from, n (%)    
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     Registration desk 64 (36.8) 37 (29.4) .223 

     Doctor/NP 112 (64.4) 75 (59.5) .463 

     Nurse 11 (6.3) 6 (4.8) .746 

     Friend or family  4 (2.3) 5 (4.0) .499 

     Other  18 (10.3) 33 (26.2) .001 

Number of PP, M ± SD  2.2 ± 1.38 1.9 ± 1.20 .085 

PP use in past 12 months, n (%)   .006 

     1 to 9 times  93 (53.4) 83 (65.9)  

     About monthly 36 (20.7) 23 (18.3)  

     More than monthly  45 (25.9) 20 (15.9)  

PP function use, n (%)    

     Received eMessages 165 (94.8) 101 (80.8) < .001 

     Sent eMessages 142 (81.6) 88 (69.8) .025 

     Read visit summaries  151 (86.8) 92 (73.6) .006 

     View lab results  170 (97.7) 106 (84.8) < .001 

     View medications  136 (78.2) 81 (65.3) .020 

PP usability, M ± SD, range: 6-42 35.6 ± 6.67 30.6 ± 8.55 < .001 

PP self-efficacy, M ± SD, range: 0-40 34.9 ± 7.28 30.2 ± 10.36 < .001 

Note. M=mean; n=number of observations; PP=patient portal; SD=standard deviation.  

 

Sample Group Difference in PP Usability and PP Self-Efficacy 

Two hierarchical multiple linear regression models were tested to estimate the 

sample group difference in PP usability and PP self-efficacy (Table 4-5). The 

assumptions of normality, linearity, homoscedasticity, and independence of residuals 

were ensured by inspecting normal probability plots and scatter plots of the residuals. No 

multicollinearity issues were found as all the tolerance values were higher than 0.10 and 

the variance inflation factor values were less than 10.0 (Pallant, 2016). 

The hierarchical multiple linear regression analysis of PP usability was performed 

by entering the sample group variable first (Model 1) and adding education level and 

eHealth literacy later (Model 2). Model 1 explained 9.9% of the variance in PP usability 

(F [1, 298]=32.87, p < .001) and showed that the sample group variable was a significant 



 

59 
 

predictor (B=5.04, p < .001); the healthcare system sample would have 5.04 higher PP 

usability score, on average, compared to the community sample. Model 2 explained 

18.0% of the variance in PP usability (F [3, 296]=21.70, p < .001; R squared change= .08, 

F change [2, 296]=14.61, p < .001), and the sample group variable remained as a 

significant predictor (B=4.83, p < .001). eHealth literacy was another significant predictor 

in Model 2 (B=0.42, p < .001); when one unit increase in eHealth literacy, a 0.42 unit 

increase in PP usability is predicted.  

The hierarchical multiple linear regression of PP self-efficacy was analyzed into 

two models. Model 1, in which the sample group variable was entered, explained 6.7% of 

the variance in PP self-efficacy (F [1, 298]=21.51, p < .001) and revealed the sample 

group variable as a significant predictor (B=4.72, p < .001); PP self-efficacy score of the 

healthcare system sample would be 4.72 higher compared to the community sample. 

Model 2 further added education level, eHealth literacy, and PP usability and explained 

53.5% of the variance in PP self-efficacy (F [4, 295]=84.90, p < .001; R squared 

change= .47, F change [3, 295]=98.96, p < .001). While the sample group variable 

became a non-significant predictor in Model 2, eHealth literacy (B=0.40, p < .001) and 

PP usability (B=0.69, p < .001) significantly predicted PP self-efficacy; one unit increase 

in eHealth literacy and PP usability would predict a 0.40 unit and 0.69 unit increase in PP 

self-efficacy, respectively.  
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Table 4-5. Hierarchical Multiple Regression Analyses of PP usability and PP self-
efficacy 
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Sample Group Difference in PP Use 

A series of ordinal logistic regression models were tested to estimate the sample 

group difference in PP use. The assumption, test of parallel lines, was satisfied in all the 

following ordinal logistic regression models. 

 A bivariate ordinal logistic regression of PP use was conducted by having the 

sample group variable as a predictor. The model fit statistics indicated that the model 

adequately fits the data, rejecting the null model: likelihood ratio χ2(1)=5.46, p < .020; 

Pearson χ2(1)=0.16, p = .693. The Nagelkerke Pseudo R2 was .021, meaning that the 

model explained about 2.1% of the variation in PP use. The sample group variable 

significantly predicted PP use; the healthcare system sample had higher odds of using 

PPs more frequently compared to the community sample (odds ratio [OR]=1.72, p 

= .021).  

A multiple ordinal logistic regression of PP use was estimated by adding 

education level, eHealth literacy, PP usability, and PP self-efficacy. The model fit 

statistics indicated that the model adequately fits the data, rejecting the null model: 

likelihood ratio χ2(5)=29.66, p < .001; Pearson χ2(555)=585.86, p = .176. The 

Nagelkerke Pseudo R2 was .110, meaning that the model explained about 11.0% of the 

variation in PP use. The prediction of the sample group variable became non-significant, 

and only PP self-efficacy appeared as a significant predictor. When PP self-efficacy is 

increased by one unit, the odds of using PPs more frequently is increased by 7%. 

(OR=1.07, p = .003).  

Number of chronic diseases, recent acute illness, and recent hospitalization status 

were further added to the multiple ordinal logistic regression of PP use to verify the 
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influence of health condition variables (Table 4-6). The model fit statistics were 

adequate: likelihood ratio χ2(8)=77.65, p < .001; Pearson χ2(582)=599.37, p = .300. The 

Nagelkerke Pseudo R2 was .267, meaning that the model explained about 26.7% of the 

variation in PP use. PP self-efficacy remained as a significant predictor (OR=1.10, p 

< .001), and the health condition variables significantly predicted PP use. Those who 

were hospitalized (OR=3.52, p = .001) with and/or had acute illness in the last 3 months 

(OR=1.94, p = .022) had higher odds of using PPs more frequently compared to those 

who were not. As the number of chronic diseases is increased by one, the odds of using 

PPs more frequently is increased by 42.9% (OR=1.43, p < .001).    
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Table 4-6. Multiple Ordinal Logistic Regression to Predict PP use  
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Moderation Effect of The Sample Group Variable 

Additional ordinal logistic regression models were analyzed to determine whether 

the associations between PP use and PP usability/PP self-efficacy were different between 

the two samples. The two separate analyses were performed using the following 

variables: (1) the mean-centered PP usability, the sample group variable, and the 

interaction term; and (2) the mean-centered PP self-efficacy, the sample group variable, 

and the interaction term. In the model including the mean-centered PP usability, the 

interaction term with the sample group variable was statistically significant; the 

relationship between PP usability and PP use was weaker in the healthcare system sample 

compared to the community sample (OR=0.93, p = .038). When estimating per sample 

group, PP usability was a significant predictor in the community sample (OR=1.10, p 

= .001), but not in the healthcare system sample (OR=1.02, p = .397). In the model 

including the mean-centered PP self-efficacy, there was no significant interaction with 

the sample group variable. This indicates that there is no sample group difference in the 

relationship between PP self-efficacy and PP use. 

Discussion 

This study compared the difference between hospital/clinic-based older adults and 

community-based older adults in perceived PP usability, PP self-efficacy, and PP use. 

This study further assessed the difference between the two sample groups after 

controlling for the influence of additional variables, including education level, eHealth 

literacy, and acute and chronic health conditions.  

The healthcare system sample predicted higher PP usability, on average, 

compared to the community sample, and this remained after controlling for education 
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level and eHealth literacy. The fact that the healthcare system sample assessed the 

usability of one type of PP program, and that the community sample assessed the 

usability of many different types of PP programs might have influenced the result. 

Managing multiple PP accounts has become one of the main challenges in using PPs 

these days (Nahm et al., 2020); both sample groups also had an average of two PP 

accounts. The usability level of each PP may vary because user interfaces and functions 

are different per portal, which can affect older adults’ PP use (Portz et al., 2019; 

Sakaguchi-Tang et al., 2017). Principles for PP development and management must 

consider usability aspects, and these should also reflect the unique needs and abilities of 

older adults (Portz et al., 2019; Wildenbos et al., 2018). 

Although the healthcare system sample had higher PP self-efficacy compared to 

the community sample, no significant difference was found between the two samples in 

predicting PP self-efficacy when education level, eHealth literacy, and PP usability were 

included in the analysis. The significant predictors of PP self-efficacy were eHealth 

literacy and PP usability. eHealth literacy was also a significant predictor of PP usability. 

This finding was consistent with the literature; higher levels of eHealth literacy were 

generally associated with more active use of PPs (Coughlin et al., 2018; Hoogenbosch et 

al., 2018). Prior studies also have discussed that older adults with limited eHealth literacy 

were more vulnerable to usability problems of PPs, including difficulty with jargon and 

difficulty navigating the functions (Arcury et al., 2017; Price-Haywood et al., 2017). 

Such usability issues were more prominent among older adults since many of them had 

unique challenges, such as functional disability, poor vision, and limited IT experience 

(Sakaguchi-Tang et al., 2017; Wildenbos et al., 2018). Difficulty with PP usability may 
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influence older adults' confidence in using PP functions. To enhance older adults' 

perceived PP usability and PP self-efficacy, more research and practical efforts are 

needed to assess and improve their eHealth literacy and to apply senior-friendly PP 

design features (Latulipe et al., 2015; NNLM, n.d.; Price-Haywood et al., 2017; Turner et 

al., 2018).   

The multiple ordinal logistic regression analyses showed that PP self-efficacy and 

health condition-related variables were significant predictors of PP use. The healthcare 

system sample significantly predicted more frequent use of PPs than did the community 

sample but only in the bivariate logistic regression analysis. Older adults who had recent 

or chronic health events might have had more opportunities to access PPs than those who 

did not (Greenberg et al., 2017; Powell & Deroche, 2018). Beyond the influence of their 

health conditions, PP self-efficacy significantly predicted PP use. This finding 

emphasizes the importance of boosting older adults' confidence in using PP functions. 

Healthcare environments should consider offering step-by-step training instructions along 

with technical support services for older adult PP users (Arcury et al., 2017; Crouch & 

Gordon, 2019). 

The sample group variable significantly moderated the relationship between PP 

usability and PP use; the relationship was weaker in the healthcare system sample than in 

the community sample. Compared to the community sample, the healthcare system 

sample generally had more health issues, higher PP usability and PP self-efficacy, and 

used PPs more frequently. However, the finding indicates that the impact of perceived 

usability on PP use may be more decisive for community-based older adults than for 

hospital/clinic-based older adults. To encourage PP use of community-dwelling older 
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adults who may have relatively fewer health problems than do hospital/clinic-based older 

adults, educational and promotional strategies should be implemented that may help them 

perceive PPs as user-friendly, convenient, and beneficial (Irizarry et al., 2017; Portz et 

al., 2019; Yen et al., 2018). Further research and administrative supports are needed to 

find proper approaches to encourage PP use by diverse older adult populations. 

Limitations 

This study has several limitations mainly due to the nature of secondary data 

analysis. The original T-PeP study participants were recruited from 29 states and used 

various types of PP programs, while the PP experience survey participants were recruited 

from selected settings at a large integrated healthcare system in Maryland and used one 

type of PP program. These differences limited the representativeness of the samples and 

the generalization of the findings. The survey data of the healthcare system sample was 

collected approximately two years after data collection of the community sample. The 

time difference in the data collection between these two samples could be a threat to 

external validity of the study findings. Comparison of the two datasets was also partially 

limited because a few variables were only available in one of the datasets.  

Conclusion 

PPs are a beneficial health tool for older adults as they generally have high 

healthcare needs. Older adults' perceptions and use of PPs may differ by their health-

related contexts along with personal factors, but relevant research has been limited. Using 

two survey datasets, this study conducted a secondary data analysis to compare the 

difference in PP usability, PP self-efficacy, and PP use between older adults recruited 

from hospital/clinic settings and older adults recruited from community settings. The 
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hospital/clinic-based older adults had higher PP usability, PP self-efficacy, and PP use 

frequency compared to the community-based older adults, but the sample group 

difference mostly disappeared when including other factors in the analyses. PP self-

efficacy significantly predicted PP use beyond the influence of health conditions. The 

relationship between PP usability and PP use was stronger and significant in the 

community-based older adults. Our findings suggest that approaches for promoting PP 

use should take into account characteristics and health-related contexts of diverse older 

adult populations. Future research needs to focus on assessing the impact of older adults’ 

PP use on their healthcare engagement and their health outcomes. 

4.3. Summary 

This chapter reported the findings presented in the second manuscript and the 

third manuscript. The second manuscript addressed a theoretical model testing using the 

survey data of 743 adult patients who had used PPs in the past 12 months. About two-

thirds of them were female and White, with a mean age of 53.1. They were active 

Internet users and showed a relatively high level of eHealth literacy. The levels of PP 

ease of use, PP usefulness, PP self-efficacy, and attitude towards using PPs, and the 

frequency of PP use were higher than what was reported in previous PP studies using 

older adult samples and a nationwide adult sample. The level of data privacy and security 

concerns was generally low. In the two-step process of SEM, the measurement phase 

demonstrated reliability and validity of the measures used in the model, and the structural 

phase showed the relations between PP use and the factors/variables included in the 

model. Based on theoretical support, initial structural model was refined, resulting in a 

more parsimonious model. PP self-efficacy and data privacy and security concerns had 
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direct associations with PP use. PP usefulness, PP ease of use, eHealth literacy, education 

level, and age were indirectly associated with PP use. The impact of attitude towards 

using PPs on PP use was not significant, and the direction of the impact of education 

level was not conclusive. The data model fit indices of the final model were satisfactory. 

Findings presented in the second manuscript contribute to building a theoretical 

knowledge in adult patients’ comprehensive PP experience in actual healthcare 

environments.     

The third manuscript reported a secondary data analysis using two independent 

datasets to assess the difference in perceived PP usability, PP self-efficacy, and PP use 

between older adults recruited from hospitals/clinics and older adults recruited from 

community settings. Of the datasets used for the first manuscript (community sample, 

n=126) and the second manuscript (healthcare system sample, n=174), the data of adults 

aged 65 or older who had used PPs in the past 12 months were analyzed. The mean age 

(73.6) and the proportion of females (64.3%) in the community sample were higher than 

the mean age (70.8, p < .001) and the proportion of females (50.0%, p = .019) in the 

healthcare system sample. In both samples, the majority were White (about 82%) and had 

a college degree or higher level of education (> 70%). The healthcare system sample 

generally had more acute/chronic health issues compared to the community sample. 

Researchers analyzed a series of linear and ordinal logistic regression models to assess 

the difference in perceived PP usability, PP self-efficacy, and PP use between the two 

samples. The healthcare system sample showed higher perceived usability, self-efficacy, 

and usage frequency of PPs compared to the community sample. The difference between 

the two samples tended to not be significant when controlling for other predictors in the 
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analyses. eHealth literacy was a significant predictor of PP usability and PP self-efficacy. 

Having more health issues significantly predicted frequent use of PPs, but PP self-

efficacy was a significant predictor of PP use beyond the influence of health status. 

Compared to the healthcare system sample, the relationship between PP usability and PP 

use was stronger in the community sample. Findings presented in the third manuscript 

underline the importance of considering health-related contexts and personal 

characteristics of diverse older adult populations to promote their PP use. 
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Chapter 5. Discussion 

This dissertation research examined usability of PPs perceived by adult PP users 

of various ages in communities and healthcare settings. Three manuscripts addressing the 

specific aims of this dissertation research were presented through Chapter 2, 3, and 4. 

This final chapter describes the summative discussions, strengths and limitations, and 

conclusions along with future directions. 

5.1. Summative Discussions 

The three manuscripts presented in this dissertation research examined patients' 

comprehensive experience of PPs currently in use, focusing on their perceived usability. 

The first manuscript assessed community-dwelling older adults’ perceived PP usability, 

along with difficulties and benefits that they experienced when using PPs. This study 

indicated that older adults’ PP use was limited despite the relatively high account 

ownership due to several challenges, including difficulties with PP usability. At the same 

time, the study showed that older adult users favor the functions of PPs and recognize 

that these functions benefit their healthcare. To boost older adults' perceived PP usability 

and PP self-efficacy, this study suggested the importance of considering older adult-

friendly aspects when designing PPs (NNLM, n.d.; Turner et al., 2018) as well as 

providing proper levels of training and technical support. Needs for further research on 

establishing interoperability of PPs was also confirmed from this study.  

The second manuscript suggested several directions to facilitate patients' PP use 

after PP implementation in healthcare settings. As difficulties with PP usability may 

weaken patients’ confidence in using PP functions, more efforts are needed to assess 

patients’ perceived ease of use and usefulness after PPs are executed in hospitals/clinics 
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and to improve any identified difficulties. Detailed guidance on PP functions and 

embedding of educational elements during PP implementation may also lead to active PP 

use by promoting patients' PP self-efficacy and positive attitudes towards using PPs 

(Lyles et al., 2019; Yen et al., 2018). Interestingly, the level of data privacy and security 

concerns among the study participants was relatively low, however, they were 

significantly associated with perceived PP ease of use, PP self-efficacy, and PP use, 

indicating the importance of relieving the concerns. This study also suggested that 

eHealth literacy plays a key role in improving perceived PP usability and PP self-efficacy 

(Hoogenbosch et al., 2018; Price-Haywood et al., 2017). This study expanded a 

theoretical understanding of adult patients’ PP experience in the hospital-wide PP 

implementation context.  

The third manuscript indicated that older adults' health-related contexts were 

closely associated with their perceived PP usability. The healthcare system sample was 

recruited from one comprehensive healthcare system and used one type of PP while the 

community sample was recruited mostly from a nationwide senior online community and 

used various types of PPs. As each PP has different user interfaces and functions, this fact 

may have affected the difference in PP usability between the two samples. However, this 

study suggested that the influence of PP usability on PP use may be more powerful for 

community-based older adults compared to hospital/clinic-based older adults. Usability 

aspects should be emphasized when developing and disseminating PPs (Portz et al., 2019; 

Wildenbos et al., 2018), especially to community-based older adults who may have lesser 

health issues than hospital/clinic-based older adults. To encourage older adults' active PP 

use, tailored approaches that consider their health-related contexts and personal factors 
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will be effective (Arcury et al., 2017; Crouch & Gordon, 2019; Irizarry et al., 2017). In 

addition, this study highlighted the importance of promoting eHealth literacy and PP self-

efficacy to improve older adults’ PP experience. Older adults with low eHealth literacy 

may experience more difficulties with PP usability (Arcury et al., 2017; Price-Haywood 

et al., 2017), which may also affect their confidence in using PPs. Older adults with more 

health problems tended to use PPs more frequently, but apart from the influence of their 

health status, PP self-efficacy significantly predicted PP use. As recommended in the first 

manuscript, efforts are needed to apply PP design principles (NNLM, n.d.; Turner et al., 

2018) that consider older adults and to offer step-by-step training support. 

5.2. Strengths and Limitations 

The first manuscript analyzed the data collected from 272 nationwide older adult 

Internet users who were the participants of an online trial. This study analyzed qualitative 

comments along with quantitative data on PP usability and PP self-efficacy to identify the 

benefits and difficulties experienced by the participants when using PPs. These aspects 

strengthened our understanding on the perceived usability of various PPs used by older 

adult online users in communities across the nation. The second manuscript was the first 

testing of a theoretical model that modified the TAM to explain PP use using a large 

sample of adult patients recruited from healthcare settings. Although the recruitment was 

conducted in one integrated healthcare system, the selected settings reflected various PP 

activation densities (large and low), geographical service locations (urban and rural), and 

treatment areas (primary and special). The model testing was performed using SEM, 

which is a robust model testing approach that can assess measurement properties, 

structural relations among factors/variables, and data model fit. All these strengths have 
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made this study theoretically and methodologically solid. The third manuscript analyzed 

the datasets used in the previous two manuscripts to examine the difference in the 

perception and use of PPs between older adults with different health-related contexts. 

Main variables such as perceived PP usability and PP self-efficacy were measured using 

the same instruments in both datasets, making it easier to directly compare these variables 

in this study. 

One overall limitation across the three manuscripts is that there is a potential 

recall-bias because all analyses were based on the self-reported survey data. Secondly, 

the samples used in this dissertation research were all online users and had used PPs, 

thus, they may have been more familiar with the Internet and PPs than other populations, 

which can limit the generalization of the findings. Also, interpreting the analysis results 

from a longitudinal perspective is limited since all three manuscripts were cross-sectional 

studies. The anonymous online survey for testing the primary aim was conducted using a 

sample recruited from a single healthcare system that offer one type of PP program. 

Therefore, the findings of this study cannot represent the PP experience of all patients 

nationwide. The secondary data analysis, which tested the secondary aim, compared two 

datasets used in the first and second manuscripts. The fact that the data collection time 

and environment in the two datasets are different may threaten the external validity of the 

study results. As some variables were only available in one of the datasets, comparing the 

two datasets was partially limited. 

5.3. Conclusions and Future Directions 

PPs are a powerful and convenient health IT tool that can benefit adults and older 

adults who manage multiple health problems. To promote active PP use and improve user 
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experience with PPs, it is vital to study various patients' perceived usability of PPs they 

currently use. This dissertation research contributes to broadening a theoretical and 

practical understanding of perceived PP usability and comprehensive PP experience of a 

large number of adults and older adults recruited from communities and healthcare 

environments. Future intervention studies to encourage active use of PPs can refer to the 

knowledge obtained from this dissertation research. Further efforts are needed to include 

more diverse populations, especially those less familiar with the Internet and PPs, in 

future PP research. Finally, more evidence of the effects of PP use on patients' healthcare 

and health outcomes should be generated in future studies. 
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Appendix B. Survey Instruments  

 

(Eligibility question) 

 

1. Have you used MyPortfolio in the last 12 months? 

�  Yes (proceed to the survey) 

�  No (proceed to the message: “Thank you, but you can take this survey after you reviewed 

MyPortfolio. Please let use know if you need any assistance.”) 

 

Internet Experience 
 

1. How long have you been using the Internet? (in years) 

 

2. During a typical week, approximately how many hours do you use the Internet?  

 

3. In the past 12 months, have you used the Internet to look for health information? 

�  Yes     �  No  

 

Experience with EHealth Information 
 

The following questions are about your experience using the Internet for health information.   For 

each statement, tell us which response best reflects your opinion and experience right now.   

 

1. How useful do you feel the Internet is in helping you to make decisions about your health? 

�  Not useful at all (1)  

�  Not useful (2) 

�  Unsure (3) 

�  Useful (4) 

�  Very useful (5) 

 

2. How important is it for you to be able to access health resources on the Internet? 

�  Not important at all (1)  

�  Not important (2) 

�  Unsure (3) 

�  Important (4) 

�  Very important (5) 

 

For each of the following, please select the answer that best describes your opinion. 

 

Strongly 
disagree 

 

(1) 

Disagre
e 
 

(2) 

Undecid
ed 
 

(3) 

Agree 
 
 

(4) 

Strongly 
agree 

 

(5) 

3. I know what health resources are 
available on the Internet.  

�  �  �  �  �  

4. I know where to find helpful health 
resources on the Internet. 

�  �  �  �  �  
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5. I know how to find helpful health 
resources on the Internet.  

�  �  �  �  �  

6. I know how to use the Internet to answer 
my questions about health.  

�  �  �  �  �  

7. I know how to use the health information 
that I find on the Internet to help me. 

�  �  �  �  �  

8. I have the skills I need to evaluate the 
health resources I find on the Internet. 

�  �  �  �  �  

9. I can tell high quality health resources 
from low quality health resources on the 
Internet.  

�  �  �  �  �  

10. I feel confident in using information from 
the Internet to make health decisions. 

�  �  �  �  �  

 

User-Friendliness of MyPortfolio 
 

The following questions are about your satisfaction with MyPortfolio. Please rate your satisfaction 

with MyPortfolio.  

 

1. Overall, I find MyPortfolio is easy to use. 

�  Strongly disagree (1)  

�  2 

�  3 

�  4 

�  5 

�  6 

�  Strongly agree (7) 

 

2. Ease of completing tasks that I needed to do (e.g., view lab results, send messages) 

�  Very unsatisfied (1)  

�  2 

�  3 

�  4 

�  5 

�  6 

�  Very satisfied (7) 

 

3. Ease of reading the information given 

�  Very unsatisfied (1)  

�  2 

�  3 

�  4 

�  5 

�  6 

�  Very satisfied (7) 

 

4. Overall appearance of the site 

�  Very unsatisfied (1)  
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�  2 

�  3 

�  4 

�  5 

�  6 

�  Very satisfied (7) 

 

5. Using MyPortfolio helps me better manage my health. 

�  Strongly disagree (1)  

�  2 

�  3 

�  4 

�  5 

�  6 

�  Strongly agree (7) 

 

6. MyPortfolio helps me better communicate with my healthcare team. 

�  Strongly disagree (1)  

�  2 

�  3 

�  4 

�  5 

�  6 

�  Strongly agree (7) 

 

7. We would like to hear about your experiences with MyPortfolio. Please answer the following 

questions:  Did you experience any difficulties in using MyPortfolio? 

� No  

� Yes, I had difficulties. Specify: ____________________ 

 

8. What do you like most in MyPortfolio? (If none, write in "None”) 

 

9. Please list any other comments you may have about MyPortfolio.  

 

MyPortfolio Experience 
 

1. How did you learn about MyPortfolio? (Mark all that apply.) 

�  From the hospital/clinic registration desk  

�  From my doctor or nurse practitioner  

�  From a nurse  

�  From a friend or family member  

�  Other (specify): ____________________ 

 

2. Do you think the instructions or education you received on how to register for and use 

MyPortfolio were sufficient?    

�  Strongly disagree (1) 

�  Disagree (2) 

�  Undecided (3) 
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�  Agree (4) 

�  Strongly agree (5) 

 

3. Please list any comments you may have about the instructions on using MyPortfolio. 

 

4. How many patient portals do you have access to in addition to MyPortfolio? 

 

5. How many times have you used MyPortfolio in the last 12 months? 

�  1 to 2 times 

�  3 to 9 times 

�  About monthly 

�  More than monthly  

 

6. How long have you been using MyPortfolio? (e.g., XX months) 

 

7. Have you used the following functions of MyPortfolio in the last 12 months?  

   Yes No 

Received eMessages from my care provider(s) � � 

Sent eMessages to my care provider(s) � � 

Read visit summaries � � 

View lab results � � 

View medications � � 

Request a prescription refill � � 

Schedule/request appointments � � 

Other functions used (write in) � � 

 

8. What additional functions would you like to have on MyPortfolio? 

 

9. Which type of device do you use most often to access MyPortfolio?  

�  Computer / laptop  

�  Tablet computer like an iPad 

�  Smartphone, such as an iPhone or Android 

�  Other (specify): ____________________ 

 

Data Privacy and Security Concern 
  

1. Think back to when you were first able to look online at your health information, like lab tests. 

What made you feel that your information would be kept safe and private? (Write in here.) 

 

2. Now that you have your health information online, how worried are you about the privacy and 

confidentiality of your information? 

�  Not at all worried (1)  

�  2 

�  3 

�  4 

�  5 

�  6 

�  Very worried (7) 
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For those who select one of the answer categories from ‘5’ to ‘Very worried (7)’ in the 

question 2.  

2-1. Why are you worried about the privacy and confidentiality of your information? (Write in 

here.) 

MyPortfolio Self-Confidence 
 

The following items area about your confidence in using MyPortfolio. Please select a number 

from 0 (not at all confident) to 10 (very confident) to indicate how you feel. 

 

How confident are you that you can: 

 

Not at all 

confident 

(0) 

1 2 3 4 5 6 7 8 9 

Very 

confident 

(10) 

1. Use MyPortfolio on your own? � � � � � � � � � � � 

2. Review your health record 
online and use eMessages? 

� � � � � � � � � � � 

3. Keep track of your health 
status using MyPortfolio? 

� � � � � � � � � � � 

4. Share information in 
MyPortfolio with your other 
healthcare providers or family 
members if needed?  

� � � � � � � � � � � 

 

Your Perception of Using MyPortfolio 
 

The following question is about your attitude toward using MyPortfolio. Please select the answer 

that best describes your opinion.  

 

1. Using MyPortfolio is a good idea. 

�  Strongly disagree (1)  

�  2 

�  3 

�  4 

�  5 

�  6 

�  Strongly agree (7) 

 

Demographics 
 

1. Please answer the following questions. What is your gender? 

� Female    

� Male  

 

2. What is your age? 

 

3. What is your racial background?  

� American Indian/ Alaska Native  

� Asian  
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� Native Hawaiian or Other Pacific Islander  

� Black or African American  

� White  

� More than one race  

 

4. What is your ethnic background? 

� Hispanic or Latino  

� Not Hispanic or Latino  

 

5. What is your marital status? 

� Married 

� Divorced 

� Widowed 

� Separated 

� Not married, but living with partner 

� Single 

 

6. What is the highest grade in school that you have completed? 

� Less than high school 

� High school diploma 

� Some college 

� College degree 

� Graduate degree 

 

7. What is your average monthly income? 

� Under $999 

� $1000 to $1999 

� $2000 to $2999 

� $3000 to $3999 

� $4000 to $4999 

� Over $5000 

 

8. What is your current employment status? 

� Employed full-time 

� Employed part-time 

� Retired 

� Never worked 

� Others (please specify):  

 

9. Has your physician told you that you have any of the following chronic diseases or conditions? 

 Yes No 

High blood pressure � � 

Heart problem (congestive heart failure, etc.) � � 

Diabetes � � 

High cholesterol � � 

Arthritis � � 

Cancer � � 

Kidney problems � � 
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Multiple sclerosis � � 

Parkinson’s disease � � 

Depression � � 

Osteoporosis � � 

Other disease (specify) � � 

 

10. Where do you usually see your providers? (e.g., XXX hospital, XXX care centers, etc.) 

 

11. Have you been hospitalized in the last 3 months? 

� Yes      � No  

 

12. In the last 3 months, did you see your physician due to any type of acute illness (e.g., 

pneumonia, heart problems, etc.)? 

� Yes      � No 

 

13. Please provide us with your email address if you wish to be eligible for the prize raffle 

(optional). 
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