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Abstract

Using Personal Health Records to Promote Patient Activation in the Homebound Older Adult
Population

Laura Kneale

Chair of the Supervisory Committee:
Professor George Demiris
Biomedical Informatics and Medical Education

Patient activation, or an individual’s willingness and ability to take actions to maintain their health
and wellness, is a primary component of the patient-centered health system. Activated patients are
more likely to report positive experiences with their medical providers, have better health
outcomes, and spend less on healthcare services. Homebound older adults face more barriers to
patient activation than their non-homebound peers. Because people who are homebound are unable
to leave their homes without significant assistance, regularly accessing clinic-based medical
services is difficult. In addition, as a population, homebound older adults have more chronic
diseases, physical and cognitive impairments, and challenges with activities of daily living than

non-homebound older adults.



The number of older adults who are homebound is on the rise, and they are a growing proportion
of the older adult patient population. Therefore, more research is needed to understand how
consumer health information tools can be used with this population to support activation and
improve health outcomes. This dissertation explores the usability, feasibility, and preliminary
effectiveness of personal health records with the homebound older adult patient population. In a
series of studies, I outline the benefits of using personal health records with this population, assess
how current personal health records meet the needs of homebound older adult users, and describe
considerations for health systems and researchers who are interested in exploring personal health

records for the homebound older adult population.

This work furthers our understanding of the application of personal health records in homebound
older adult patient populations. In addition, I provide design recommendations on how future
systems can better meet needs of homebound older adult users. Finally, I offer suggestions to help
future researchers maximize the effectiveness of homebound older adult personal health record

evaluations.

i



TABLE OF CONTENTS

LSt OF FIGUIES ...ttt ettt ettt et e et e bt e st e e bt e enbeeseesabeenseeenseensaesnseenseannns 7
LLIST OF TADIES ettt ettt e et ae e et eeeeeeeeeeeeeeeseeeseneneneennnennnnen 8
CHAPTER 1:  INtrOQUCTION . ..ccct it 11
1.1 Context and MOTIVALION .......ooititiiiee et 11
1.2 HomeboUNd O1der AQUILS .....coveeeeeiiieeeieeeeeeeeeee ettt eeeeeeeeeeeeeeeeeeeeneeenenennne 12
1.2.1 Barriers to patient aCtiVAION ..........ecvieriieriieeiiereieeieeite et eiee e esieeeaeeaeesaeenseesaeeens 12
1.2.2 Promoting patient activation with personal health records..........c.cccocevviniieninnennen. 15
1.2.3 Systematic review of PHR evaluations with older adult users ...........ccccceceevvenennnene 17

1.3 Contribution and ALINIS.......ooiiiiiiiei 28
1.4 Guide Or the Reader.....oooo i 29

CHAPTER 2:  Paper 1: Definition and prevalence of personal health record features for

homebound 0lder adUILS ........ccc.eiiiiiiiii e e 31
2.1 ADSTIACE ...ttt ettt b ettt sh et et be et it 31
2,11 ODBJECHIVE ..ttt ettt ettt ettt et et e et e et e e bt e s sbeeabeesabeenbeeeabeenseennbeenbeeenbeenneas 31
2.1.2 0 METROMS. ..ottt ettt 31
2013 RESUIES ..ottt ettt ettt ettt 32
2,14 CONCIUSIONS .. ..eiiiiiiieitieitete ettt ettt sttt st sb ettt sb et st e bt e e ei e nbeeaesaeens 32

2.2 PaPer 1 FUIl T@XL...oeiiiiiiieiieiie ettt ettt ettt aaeesbeeseneensaesnaaens 32
22,1 INErOAUCLION.....eitiiiiieieteitete ettt et sttt st sae e 32
2.2.2 MEROMS. ...ttt ettt 35
223 RESUIES ..ottt ettt ettt 37



2.2 DI ISCUSSION e e ennsnsnennnnnnnnnnnnnnn 43
225 LLIIMIIEATIONIS +eeeeeeeeeee e s nnennnnnnnnnnn 44

2. 2.0 CONCIUSION e ee e enseeeeennemnmeennnnnns 44

CHAPTER 3:  Paper 2: Evaluating personal health record to promote care coordination among

homebound 0lder AdUILS ........cccuiiiiiiiiii e e 46
3.1 ADSTIACE ..ttt et b ettt sh et et be et saee 46
3.2 PaPer 2 FULL TEXEuuiiiuiiiiiiiiieiieeie ettt ettt ettt st e et e s e enseeenaeenneennne 46

32,1 INErOAUCTION .c..eiiiiiiieeitet ettt sttt st sb e et sbe et e b 46
3.2.2 0 MEROMS. ..ottt e 49
323 RESUIES .ttt sttt 56
3.2.4  DISCUSSION .ttt ettt ettt ettt ettt ae et sh e e bt et esbe et eatesbe e b e enaesbeenee 70
3.2.5  CONCIUSION .ottt ettt et sttt et sbe ettt sb e e b ennesbeenee 82

CHAPTER 4:  Paper 3: Recruitment of homebound older adults for a personal health record

pilot study 83
4.1 TN OAUCTION ...ttt ettt e e e e eeeeeeeeeeeeneneeenennnnnn 83
4.2 Paper 4 FUIl TeXEi...cccuiioiiieiieiieeieeetie ettt ettt ettt et e saaeeteesaaeenbeesabeensaennaaens 83
A2 1 IIETOAUCTION ...t aes e eeeenemememnnnnnns 83
Q.22 IMEENOMS. ...t eesneneennennnennnnnnn 85
.23 RESUILS .ttt ettt e e e e e e nnnnnnnnnnn 90
.24 DIISCUSSION . seseee e eeeeeseeeeeseeeeennemennnnnnnnn 95
.25 CONCIUSION tte e eee e enseeeeeememennnnnn 100

v



CHAPTER 5:  Paper 4: Assessing the feasibility and Preliminary Effectiveness of persOnal

health records for homebound older adults: a pilot Study.........ccceeviiiiiienieiiiieieceeeee 101
5.1 INEEOAUCTION ...ttt ettt 101
5.2 MEEROAS. c..eiiieieieeeeee et sttt et 102

5.2.1  PTOCEAUIES......eiuiiiiiieeiieeitete ettt et sttt a e et 102
5.2.2  Conceptual MOl .......ooviiiiiiiiiie e 103
5.2.3  Data COIIECRA. ...cueiiiriiniieiiiieeteee e et 104
5.3 RESUIES .ttt sttt 111
5.3.1 Feasibility of data COIECtION.........cccuieriiiiiieiieeiieie et 111
5.3.2  Outcomes of data COLECTION. ....c..eevuiiiiriiriiiieiieeeteee s 116
54 DISCUSSION ....eiutiiiiiiieteeite sttt ettt sttt ettt et sh e et et sae e bt esb e s bt e bt eatesbeebeennenbeenee 124
5.4.1 Andersen’s Phase-3 Model conceptual model fit ...........ccocuverieiiiieniinciiiieeienee. 125
5.4.2 Feasibility of study procedures ............ccoeviirieeiiieniiiiieiie ettt 125
543 LAMIEAIONS ..outiiiiiiiiieeiteetieste ettt ettt sttt ettt ettt ettt et sbe e bt et saeenaeenees 128
5.5 CONCIUSIONS ....uuiiiiiiiiiieiieeteete ettt ettt st ettt et sae e b et e b enee 128

CHAPTER 6:  CONCIUSIONS .....coitiiiiiiiiiiiiiiieciteitetesit ettt sttt 130

6.1 CONLLIDULIONS ...ttt ettt ettt et sbe b et sae e b enees 131

6.1.1 Evaluation of a novel method to use scenarios and personas to enhance a usability

heuristic eVAlUALION ..........ccuiiiiiiiiiiic e 131
6.1.2 Recognition of an absence of functionalities useful for homebound older adult ... 132
6.1.3  First PHR study with homebound older adults and their caregivers ...................... 132

6.2 Limitations and TTaEOTES .......evveeviieeieieeeeeeeee ettt eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeennnne 133



6.3 Opportunities for FUture Work ...........coocieiiiiiioniiiiieceeceeee e 135

6.3.1 Gathering perspectives from diverse homebound older adults.............c..cceenneneee. 135
6.3.2 Obtaining home health nursing perspective..........ccueecveerieeiiienieeiieeie e 135
6.3.3 Understanding the role of home care aides in homebound older adults’ health..... 135

6.4  Concluding REmArKs..........cccieiiiiiiiiiieiiieie ettt ettt eaneens 136
BIDLIOZIAPNY ...ttt ettt e et e b e eteeeabeenbeeenes 137

vi



LIST OF FIGURES

Figure 1. Results from the Systematic Literature Search on PHR Evaluation Studies..... 19
Figure 2. Paper 1: Results from Homebound older adult Literature Search..................... 37
Figure 3. Paper 1: Results from Systematic PHR Search.........c..ccoccooiviniiiininnnnns 42
Figure 4. Paper 2: Cluttered Landing Page for PHR B.........ccccooiiiiiiiniiniiiiiecece 61
Figure 5. Paper 2: Table of Contents from PHR A........cccooiriiniiniiiiieeeeee 62
Figure 6. Paper 2: “Problems” Table from PHR A........cccooiiiiiiiniiiieeeee 63
Figure 7. Paper 2: "Current Medical History" Table in PHR A ..........cocooiiiiiiniiinns 64
Figure 8. Paper 2: Print Menu in PHR A ..o 65
Figure 9. Paper 2: Challenges with Updating an Existing Medication Record in PHR ... 66
Figure 10. Paper 2: Tracking Pain in PHR A........ccoooiiiiiiiiieeeeeee 68
Figure 11. Paper 2: Tracing pain in PHR B ..ot 68
Figure 12. Paper 3: Referral Process for Home Health Agency A ......cccooeeiiiiininncnnn. 87
Figure 13. Paper 4: Andersen's Original Phase-3 Model.........cccccooeviiviniininncnieneenne. 104

Figure 14. Paper 4: Modified Andersen's Phase-3 Model ...........ccccooeeviniininiincnennne. 104



LIST OF TABLES

Table 1. Systematic Literature Review: Summary of Results ...........ccocevirieniininiiennne 20
Table 2. Paper 1: PHR Attribute Evaluation............ccoccvevviieiiiiiiinieniieiecie e 43
Table 3. Paper 2: Summary of Results from Heuristic Evaluation............ccccoceeveniennnen. 57
Table 4. Paper 2: Task Scores by Scenario and Personal Health Record......................... 59
Table 5. Paper 2: Summary of Task Scores by Persona and PHR.............c.ccocevininnen 60
Table 6. Paper 3: Summary of Referrals from Home Health Agency A .........cceeeeneee. 91
Table 7. Paper 3: Initial Refusal Categories and Demographics of Potential

PartiCIPANES.....couviiiiiieiieeie ettt ettt ettt e et e et et e e e sebeebeeeabeens 93
Table 8. Paper 3: Participants Enrolled.............cccooiiieiiiiiiiiiiiiieeee e 94
Table 9. Paper 4: Data Collected for Model ............coooieviieiiiiiiiiiieiecieeeee e 105
Table 10. Paper 4: Participant Interview and Training Times in Minutes...................... 112
Table 11. Paper 4: Homebound Older Adult Participant Demographics....................... 116
Table 12. Paper 4: Caregiver Participant DemographicCs............ccccceevieeciieniencieenieninns 117

Table 13. Paper 4: Summary of Comfort with Technology Measures: Older Adult
PaTtiCIPANES ...cvteieeieeiteet ettt sttt ettt 118

Table 14. Paper 4: National Health and Aging Trends Study Technology Environment

QUESLIONNAITE .....eeeeivieeeiiieecieeeeiee et e eeteeeetaeeeeareeeeaseeesaseeesseessseeessseesssaeessseenssaeenns 119
Table 15. Paper 4: Homebound Older Adult Self-Reported Need Factors..................... 120
Table 16. Paper 4: Homebound Older Adult Current Need Factors...........ccccccveeviiennnns 121
Table 17. Paper 4: Patient Environmental ConteXt...........c.cocverieriiienieeiieenienieeiieenens 122
Table 18. Paper 4: Trend of Patient Activation Measure (PAM) Scores for Older Adult

PartiCIPANES......cutiiiiieiie ettt ettt ettt et e et e et et e et e abeenbeeenneenneas 123

Table 19. Paper 4: Home Health Value Based Purchasing Measures (CAHPS
IMLBASUIES) ..eeeerieeeeiiteeeeitt e e ettt e e e ettt e e e st e e e e eaaaeeeeeassaeeeessssaeeaansaaaeensssseeeessseeeannns 124



ACKNOWLEDGEMENTS

I am deeply appreciative of the support that I have received from my advisor and mentor,
Dr. George Demiris. George is a brilliant scientist and his passion for his work is contagious.
What I learned most from him, however, is the true meaning of mentorship. Despite his large
number of responsibilities, he is never too busy to schedule impromptu meetings, troubleshoot
research challenges, ask questions about my family, discuss future career options, or just spend
time exchanging stories. Thank you for making this process such an enjoyable experience.

I would also like to thank my other committee members: thank you Dr. Hilaire
Thompson and Dr. Anne Turner for your invaluable input. Thank you to the National Libraries
of Medicine who have funded this work, I hope that you continue to offer students the
opportunity to learn about how technology can influence the lives of patients, families, and
clinicians. Thank you to Lora Brewsaugh, Paul Farley, and Heidi Kelm for all of your help over
the past four years.

I have an incredible family. My husband, Mike- I’ll never forget the day that I told you
that I wanted to quit my job and apply to PhD programs. From that first day, I have received
nothing but your unending support. I am so grateful that I am able to share each day with you.
Thank you to our sweet girl, Madeleine. You have brightened even the grayest of Seattle days.
Thank you to Ms. Fryer and mom for holding Madeleine when we could not. It has been
wonderful to see Madeleine surrounded by such patient and kind women.

My parents, Jan and Gary Kneale, have always been my biggest champions. Their
encouragement and unselfish devotion to me and my family has been instrumental in all of my
achievements. Some of my best memories of this time were shared with Mike and Katy Kneale

and their two wonderful boys. Evan and Adam’s zest for life has been the best diversion from



this work. I’d also like to thank my extended family: Donna and Marty Yagley, Kris and Bob
Hughes, Matt and Sharon Hughes, and Alison Hughes and James Kang for your support. Alison-
as with all things in life, having you one phone call away has made all the difference.

I was fortunate to go through this program with wonderful peers. Thank you all for your
friendship, guidance, and hard work. I am especially grateful for the current and past members of
HEALTH-E and the students of my cohort. Yong Choi, you’ve been a great travel buddy and I’'m
appreciative of our camaraderie. Sean Mikles, your attention to detail and research prowess has
directly influenced the quality of these studies. Dr. Amanda Hall, Dr. Uba Backonja, Dr. Shomir
Chaudhuri, and Dr. Amanda Lazar- thank you for answering all my questions when I was a new
graduate student, involving me in your research, and continuing to support my work after you
moved on.

Finally, I would like to thank the Microsoft Corporation for not only allowing, but
encouraging, Mike to take his paternity leave. Watching Mike and Madeleine bond has been one
of the greatest joys of my life, and I literally could not have finished this work without your
support. I hope that you continue to lead the way in encouraging all employees to take the time
that they need to care for their families. This dissertation should stand as just one example that

parental leave is crucial for all family members.

10



CHAPTER 1: INTRODUCTION

1.1 CONTEXT AND MOTIVATION

Engaging patients in their own health and wellness has been shown to affect all three aspects of
the Institute for Healthcare Improvement’s triple aim- patient experience, population health, and
healthcare costs (Dentzer, 2013). ‘Patient activation’ is one method to measure the level of
engagement that an individual has in their health and wellness routines. Patient activation
“emphasizes patients’ willingness and ability to take independent actions to manage their health
and care” (Hibbard & Greene, 2013, pg. 204). Activated individuals have been shown to be more
knowledgeable and willing to adhere to their self-care routines, and engage in health-promotion
activities such as exercise (Dentzer, 2013; Hibbard, Mahoney, Stockard, & Tusler, 2005).
Activated patients, as a population, have lower overall healthcare expenditures and are less likely
to suffer from medical errors than non-activated patients (Greene, Hibbard, Sacks, Overton, &
Parrotta, 2015; Hibbard & Greene, 2013).

One widely used tool to measure an individual’s patient activation level is a standardized
assessment developed by Hibbard et al., the Patient Activation Measure (PAM) (Hibbard,
Stockard, Mahoney, & Tusler, 2004). Work with Hibbard’s PAM has shown that there are many
attributes that can influence an individual’s patient activation including individual characteristics
(e.g. age, health literacy, medical condition) (Ryvicker, Feldman, Chiu, & Gerber, 2013),
healthcare organization characteristics (e.g. access to a patient portal) (Solomon, Wagner, &
Goes, 2012), and societal characteristics (e.g. social norms) (Hibbard & Greene, 2013). Previous
work with the tool also suggests that an individual’s PAM score can be increased by targeting

one or more of these characteristics with health services interventions (Hibbard & Greene, 2013).
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1.2 HOMEBOUND OLDER ADULTS

My dissertation discusses one patient population that could greatly benefit from increased patient
activation- homebound older adults. Older adults, typically defined as people aged 65 and older,
are an increasing large proportion of patients in the United States healthcare system. Unlike
previous generations, more of today’s older adults are staying independent in their homes as they
age (Administration on Aging, Administration for Community Living, 2014). A subset of older
adults who age in their homes, people classified as a ‘homebound older adults, are a particularly
high-risk older adult population. Homebound older adults are people, typically aged 65 and
older, who are unable to leave their home without the assistance of others. Homebound older
adults have the highest amount of healthcare expenditures out of all patient populations (Lef,
Carlson, Saliba, & Ritchie, 2015), and have been found to perform fewer self-care routines than
non-homebound older adults (Musich, Wang, Hawkins, & Yeh, 2015). Previous research also
suggests that homebound older adults face many significant individual, organizational, and
societal barriers to fostering patient activation (described below). Because these barriers are
unique within the homebound older adult population, more research is needed to understand the
extent of the impact of these barriers on patient engagement in this population, and how health

services interventions can support increased activation among homebound older adults.

1.2.1 Barriers to patient activation

Homebound older adults are more medically complex than non-homebound older adults. For
example, one recent study compared Medicare insurance data between older adults who are
homebound and older adults who are not homebound. Homebound older adults reported having
more chronic conditions, with 33.4% reporting 2 or more conditions (compared to 12.2% of non-

homebound individuals), taking more prescription drugs with 25.7% of homebound older adults
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taking 7 or more medications (compared to 12.0% of non-homebound older adults), and
experiencing more cognitive impairments than non-homebound older adults (17.1% of
homebound older adults, 4.7% of non-homebound older adults) (Musich et al., 2015). Another
study found that 98% of homebound older adults reported having at least one impairment with an
instrumental activity of daily living (mean: 5.2), and 71% had at least one impairment with an
activity of daily living (mean: 2.6) (Beck, Arizmendi, Purnell, Fultz, & Callahan, 2009). In
addition, homebound older adults are more likely to be part of groups that already experience
health disparities. Homebound older adults report less educational attainment, have less income,
and are more likely to identify with racial and ethnic minorities than non-homebound older
adults (Ornstein et al., 2015). These characteristics (income, education, and minority
identification) are known as social determinants of health in the United States (Centers for
Disease Control and Prevention, 2013). These individual factors may contribute to lower patient
engagement among homebound older adults, and inhibit the effectiveness of traditional
healthcare interventions designed to increase individual patient activation.

Homebound older adults also experience organizational barriers to patient activation.
Most of the services that are available to homebound older adults focus on the physical needs of
a homebound older adults’ care, and these services fail to specifically address individual barriers
to patient activation, such as behavioral health issues and/or health literacy (Musich et al., 2015).
In addition, people who are more medically complex are also at a higher risk for medical errors,
and are more vulnerable to complications with care coordination (Bodenheimer, 2008; Wagner,
Austin, & Von Korff, 1996). This lack of care coordination could also lead to unmet needs and
misalignments between the needs of homebound older adults and the available healthcare

services.

13



Finally, homebound older adults also experience societal barriers to patient activation.
Although the US has increased focus on the healthcare of older adults, homebound older adults
receive relatively little attention in the public space (Musich et al., 2015). This lack of attention
is evident in the lack of screening for homebound status that medical professionals perform
during healthcare encounters, and the reduced awareness of signs that individuals could become
homebound among an individual’s family and friends (Leff et al., 2015). In addition, access to
Medicare and Medicaid home-based services has declined over the past several decades in
efforts to cut governmental healthcare expenditures. This lack of availability of services reduces
the chances that a homebound older adult has access to the home-based services that they need
(Musich et al., 2015). Finally, the dynamics of family and informal caregiving have changed in
recent years. More older adults are living alone than in previous generations, and are living
farther from their main family caregivers (Vespa, Lewis, & Kreider, 2013). This shift in living
arrangements has caused remote family caregiving to become more common. Remote caregiving
may reduce the ability for family caregivers to recognize and meet all of the homebound older
adults’ needs. The combination of these society factors implies that homebound older adults may
have limited access to resources. Homebound older adults are often not recognized as
“homebound.” If the older adult is properly assessed as homebound, access to formal and
informal home-based services have become more limited over the last several decades.

In conclusion, homebound older adults face many individual, organizational, and societal
barriers to patient activation. Older adults who are homebound have complex medical conditions,
poly-pharmacy routines, and report higher levels of cognitive and functional impairments.

Unfortunately, a lack of healthcare organizational and societal support to manage these
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individual barriers may be further contributing to the effect that these characteristics have on a

homebound older adult’s patient activation.

1.2.2  Promoting patient activation with personal health records

The United States, under the direction of the Office of National Coordinator for Health
Information Technology (ONC), has developed a plan to use consumer health information
technology (CHIT) to support patient activation throughout our healthcare delivery system. ONC
defines consumer e-health tools as “a broad category of electronic tools and services that are
primarily consumer oriented but that overlap with health information technology, a term more
conventionally used in the context of technology for health care providers” (Ricciardi,
Mostashari, Murphy, Daniel, & Siminerio, 2013). CHIT allows individuals’ increased access to,
and sharing of, important medical information including medical records, patient reported
outcomes, and patient health tracking. The ONC suggests that by providing these tools, patients
will be better positioned to engage with the healthcare system (Ricciardi et al., 2013).

An electronic personal health record (PHR) is one CHIT tool that has been promoted by
ONC to increase patient activation (“PHR Ignite”, 2013). PHRs provide the opportunity for
individuals to access, manage, and share their personal health information (Detmer, Bloomrosen,
Raymond, & Tang, 2008; 2003). There are two types of personal health records: tethered (i.e.
“connected”) and untethered (i.e. “standalone”). Tethered systems are only available to
individuals’ who are associated with a particular healthcare organization. In these systems,
patients can typically view laboratory results, see provider notes from medical encounters, and
perform administrative functions (paying medical bills, scheduling appointments, messaging
providers, etc.). Standalone PHRs are not associated with any healthcare provider. These systems

are available to anyone who wishes to create an account, and are typically populated with health
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information directly by the patient. Standalone systems allow patients to directly manage their
personal health information, and control the sharing of this information with others (“Personal
health records: what providers need to know,” n.d.).

Intervention studies have shown that PHRs have the potential to increase patient
activation (Solomon et al., 2012), promote health behaviors (Chrischilles et al., 2014), and
improve the patient-clinician relationship (Heyworth et al., 2014; Nagykaldi, Aspy, Chou, &
Mold, 2012); however, larger randomized control trials have not replicated these gains (P. J.
Wagner et al., 2012). Even though evidence to support PHR use among patients is mixed, more
US healthcare organizations are offering these tools to their patients. This has led to a significant
increase in the number of PHR users over the past decade. For example, between 2008 and 2013
the number of PHR users in the United States increased by over 23 million people (to a total of
31 million users) (Ford, Hesse, & Huerta, 2016). In addition, models show that PHR adoption
could reach rates as high as 75% of the US patient population by 2020 (Ford et al., 2016).

One reason for this disconnect between success seen in intervention studies, and large-
scale randomized control trials may be the inconsistent adoption and use of PHRs even among
the intervention groups in controlled trials (P. J. Wagner et al., 2012). Over the last several years,
several studies have found that many patient populations, including older adults, are not adopting
PHRs at the same rates as the general population (Goel et al., 2011; Gordon & Hornbrook, 2016;
Graetz, Gordon, Fung, Hamity, & Reed, 2016; Karter et al., 2011; A. Smith, 2014; S. G. Smith et
al., 2015). Older adults, particularly older adults who report low levels of healthcare literacy,
educational attainment, and report identifying as racial and ethnic minorities have not adopted
PHRs at the same rates as other patient populations. Many of these characteristics overlap with

the characteristics of the homebound older adult population.
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1.2.3 Systematic review of PHR evaluations with older adult users'

To better understand why differences in adoption are seen among older adult subgroups, |
conducted a systematic literature review to better understand the perceptions of PHRs among
older adult users. This review assessed the literature that describes older adult user perspectives
from PHR evaluation studies. Below is a summary of my review. A full description on the

methods and results can be found in a published manuscript (Kneale & Demiris, 2017).

1.2.3.1 Methods

I performed a systematic search of Medline (via PubMed), CINAHL (via EBSCO), PsycINFO
(via EBSCO), and Embase (via Ovid). For the search strategy, I used combinations of key words
for ‘personal health records’ and ‘older adults’ to gather a broad sweep of the literature. The
following key words were used for personal health record: ‘personal health record,” ‘personal
medical record,” ‘personal electronic health record,” ‘patient health record,” ‘patient medical
record,” ‘patient web portal,” ‘shared electronic health record,” ‘shared electronic medical
record,” ‘patient internet portal,” and ‘personally controlled health record.” The following key
word terms were used for older adults: ‘older adult,” ‘elder,” ‘older people,” ‘aged,” ‘aging,’
‘geriatric,” and ‘senior.” Indexing terms unique to the databases searched, including MeSH and
Emtree controlled terminologies, were used where appropriate. All searches were conducted on
July 1, 2015. No date restrictions were placed on the search.

Two rounds of publication selection were conducted. The first round evaluated potential
manuscript abstracts, and the second round reviewed the full-text publication. Publications were

included if 1) there was a full-text, English version available, and 2) if the publication described

" This section was adopted from Kneale & Demiris, 2017
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a primary data study where participants’, aged 60 and older, used a PHR and were asked to
describe their perceptions of the tool. Studies were excluded if the publication only described
perceptions of clinicians, only reported quantitative PHR data (e.g. number of logins attempted),
or older adult opinions were only generated from a laboratory setting. My co-author, Dr. George
Demiris, reviewed ten percent of the excluded manuscript in each round and all of the included
manuscripts to ensure that articles were being included and excluded appropriately.

In addition to the publication abstraction, we performed a quality review on the included
manuscripts. For this measure, both Dr. Demiris and I assessed each manuscript for three most
important items from the condensed version of the Statement on Reporting of Evaluation Studies
in Health Informatics (“mini-STARE-HI") (de Keizer et al., 2010), and two additional criteria:
‘provides a description of the PHR functionality under investigation’ and ‘describes how
participants used the PHR functionality under investigation’. These additional elements were
added to help readers better understand how the context of the evaluation study. Dr. Demiris and
I reviewed each publication separately, and compared our results. Disagreements were resolved

through consensus.

1.2.3.2 Results

Figure 1 displays the results from my systematic literature search on PHR evaluation studies.
Seven hundred and ninety-six publications were screened, and ten publications (5.59%) were

included in the final review.
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Figure 1. Results from the Systematic Literature Search on PHR Evaluation Studies

There were no date restrictions placed on the search, but all manuscripts were published between
2009 and 2014. Seven studies were conducted in the United States (Boland et al., 2014;
Heyworth et al., 2014; Kim et al., 2009; Kogut, Goldstein, Charbonneau, Jackson, & Patry,
2014; Nazi, Hogan, Mclnnes, Woods, & Graham, 2013; C. Turvey et al., 2014; C. L. Turvey et
al., 2012), two studies were conducted in Canada (Pai, Lau, Barnett, & Jones, 2013; Spencer,
Alexander, & Kaufman, 2011), and one study was conducted in New Zealand (Gu & Day, 2013).
These manuscripts included ten studies on seven unique PHRs, with the United States Veteran’s

Administration system (“My HealtheVet”, n.d.) being the subject of four separate evaluations
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(Heyworth et al., 2014; Nazi et al., 2013; C. Turvey et al., 2014; C. L. Turvey et al., 2012). Table

1 shows a summary of the included articles.

Table 1. Systematic Literature Review: Summary of Results

Total
Aljlltr}?:)r Year PHR Participant Demographics ﬁgg;?:ii %1;?111112/
(max =5)
% Female: 55% Participant
Average age: 69.6 satisfaction
% European descent: 37% (survey)
Microsoft % collg:ge educated or Adherepce to
Boland | 2014 Health Vault higher: 29% prescribed 3
% good/excellent health: mediation
76% regimen
Average income (by zip (electronic pill
code): $49,000 bottle)
% Female: 30%
Average age: 63.5 Participant
% computer skill satisfaction
Gu 2013 PHR* intermediate/advanced: (interview) 4
60% Participant usage
Average # of diagnoses: (interview)
2.8
% Female: 9% Pa?ﬁCip ant
satisfaction
Average age: 61 . .
o ) . (interview)
% patients 1+ chronic # of potential
Heyworth | 2014 | My HealtheVet conditions: 100% adverse drug 5
% 5+ medications: 78%
% private insurance or events
o priva‘e INSUtance o # of medication
Medicare: 70% . .
discrepancies
Participant
Personal Health satisfaction
. Information % Female: 71.4% (survey)
Kim 2009 Management Average age: 63 Participantyusage 4
System* (survey, PHR
log)
% Female: 46.7%
70 65+: 76.7% Participant usage
Kogut |2014 ER-Card % with cardiovascular, . . 3
. ) (interview)
respiratory or diabetes
diagnosis: 100%
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% Female: 8%
% aged 61-70 years old: Participant
o
% colle ‘é5 fad ate or satisfaction
Nazi 2013 | My HealtheVet ° hi %1 g ) 3; (survey) 5
o 18her: 2370 Participant usage
o computer skills (survey)
intermediate/advance:
97%
% Female: 0% Participant
Average age: 64 satisfaction
% Caucasian: 95.46%
% completed post- p .(s'u rvey)
. dary education: 75% articipant usage
Pai  |2013| PROVIDER* | SCcOnCaly (survey, PHR 5
%0 computer usage 5+ log)
hours per week: 55% Future PHR cost
% with prostate cancer:
100% preferences
% married: 71% (survey)
Participant
Geriatric satisfaction
Spencer | 2011 MyHealth Average age: 92.1 (interview) 5
Passport* Participant usage
(interview)
% Female: 8.3% Participant
% aged 60-69: 51.0% satisfaction
Turvey |2014 | My HealtheVet . v computer skills ) (survey) 5
intermediate/advanced: S
97% Participant usage
Average # of illnesses: 2.3 (survey)
% Female: 9% (wave 1)
8% (wave 2)
% aged 60-69: 47% (wave
1), 48% (wave 2)
% who visit PHR Participant usage
Turvey | 2012 | My HealtheVet monthly/weekly/daily: (survey) >
79% (wave one), 77%
(wave two)
% health “good” or better:
61% (wave one/two)

* Denotes a proprietary PHR system

All studies reported participant age, but one study did not provide specifics on the age

range of the older adults, only stating that 76.7% of participants were aged 65 or older (Kogut et

al., 2014). Of the remaining nine studies that did provide more information, five publications
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(62.5%) reported an average age between 60 and 70 (Boland et al., 2014; Gu & Day, 2013;
Heyworth et al., 2014; Kim et al., 2009; Pai et al., 2013), and three (37.5%) reported that the
ages of 45% or more of the older adult participants fell between age 60 and 69 (Nazi et al., 2013;
C. Turvey et al., 2014; C. L. Turvey et al., 2012). Two studies (20%) reported the race and/or
ethnicity of the participants. One study reported that 37% of their participants identify as
“European descent” (Boland et al., 2014). Almost all (95.46%) of the other study participants
identified as “Caucasian” (Pai et al., 2013). Four studies (40%) had participants who reported
computer literacy at or above an intermediate level (Gu & Day, 2013; Nazi et al., 2013; Pai et al.,
2013; C. Turvey et al., 2014), and one study (10%) reported that 79% of study participants
visited the PHR at least once a month (C. L. Turvey et al., 2012).

Seven studies (70%) described the health of the participants. Two studies (20%) had
participants who reported their health as “good” or better (e.g. “very good,” “excellent,” etc.)
(Boland et al., 2014; C. L. Turvey et al., 2012). Two studies (20%) reported the average of
diagnoses per patient as 2.8 (Gu & Day, 2013) and 2.3 (C. Turvey et al., 2014). Two studies
(20%) recruited participants with specific primary diagnoses: prostate cancer (Pai et al., 2013)
and participants who had a primary hospital diagnosis with a cardiovascular or respiratory illness
or diabetes (Kogut et al., 2014). The study with prostate cancer patients provided specifics on the
cancer diagnosis but not on other health conditions (Pai et al., 2013). The study that recruited
patients with primary diagnoses did not provide further details on the health conditions (Kogut et
al., 2014). One study (10%) reported that 100% of their participants had at least one chronic
condition (but did not elaborate), and 78% were prescribed five or more medications (Heyworth

et al., 2014).
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Eight studies (80%) reported participant satisfaction as a main outcome of the study
(Boland et al., 2014; Gu & Day, 2013; Heyworth et al., 2014; Kim et al., 2009; Nazi et al., 2013;
Pai et al., 2013; Spencer et al., 2011; C. Turvey et al., 2014). Participants expressed their
satisfaction through surveys (Boland et al., 2014; Kim et al., 2009; Nazi et al., 2013; Pai et al.,
2013; C. Turvey et al., 2014) and interviews (Gu & Day, 2013; Heyworth et al., 2014; Spencer et
al., 2011). In these studies, the majority of participants were satisfied or highly satisfied with the
PHR. Satisfaction from the system came from a reported improvement in the individual’s ability
to manage and understand their health information, improvement in their confidence of their self-
management routines, and perception that their providers were better equipped to make clinical
recommendations based on the PHR information (Kim et al., 2009; Nazi et al., 2013; Spencer et
al., 2011; C. Turvey et al., 2014). Participants in three publications specifically mentioned that
PHR use was thought to improve their relationship with their medical providers (Gu & Day,
2013; Nazi et al., 2013; Spencer et al., 2011).

Reported dissatisfaction from PHRs mostly involved usability including difficulties with
using the information from PHRs, including printing summary sheets (Gu & Day, 2013;
Heyworth et al., 2014; Pai et al., 2013; C. Turvey et al., 2014). Despite reporting usability
problems, older adult participants found value in the PHR and most were planning on continuing
to use the system after the study ended. This is exemplified by one study reporting 50% of
participants had difficulty navigating the PHR, but 59% of the same participants stated they
would use the system again (Heyworth et al., 2014).

A different set of eight publications (80%) described how participants reported using the
PHR during the study period (Gu & Day, 2013; Kim et al., 2009; Kogut et al., 2014; Nazi et al.,

2013; Pai et al., 2013; Spencer et al., 2011; C. Turvey et al., 2014; C. L. Turvey et al., 2012).
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Five of these publications collected this measure through surveys (Kim et al., 2009; Nazi et al.,
2013; Pai et al., 2013; C. Turvey et al., 2014; C. L. Turvey et al., 2012), and three studies
collected this information through interviews (Gu & Day, 2013; Kogut et al., 2014; Spencer et
al., 2011). Two cross-sectional studies that evaluated the My HealtheVet PHR reported that 75%
of the study participants were regular, long-term users of the system (Nazi et al., 2013; C. L.
Turvey et al., 2012). However, two studies that introduced new PHRs into a population reported
low levels of use over the study period, with one study finding that participants only used the
system, on average, three times in six months (Kim et al., 2009), and one study reporting only
35.4% of participants remembered that they had created a PHR account at the follow-up
interview (average 257 days after account creation) (Spencer et al., 2011). When older adults
used PHRs that were connected to a health system, the participants in three studies (30%)
reported viewing medical records and administrative functions (such as re-ordering medications)
as the most commonly used features (Gu & Day, 2013; Nazi et al., 2013; Pai et al., 2013). Two
studies (20%) that used PHRs that were not connected to any existing health data reported that
participants were willing to enter data into the system at least once during the study period (Kim
et al., 2009; Spencer et al., 2011).

One study specifically asked participants if they shared PHR data with anyone in their
care team. This study found that only 11.8% of the participants shared data with a family
member, 9.7% shared data with an out-of-network provider, and 5.7% shared data with in-
network providers. When information was shared, laboratory results were the most common data
element (C. Turvey et al., 2014).

Finally, one publication asked participants to describe the ideal situation for paying for a

PHR tool. This study was conducted in the centralized health system in Canada. In this setting,
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47% of participants agreed to the statement “would be willing to pay user fee for the use of
personal health record system.” When asked who should pay for the system, all participants
expressed that the government health system should help fund PHRs, but some participants
thought healthcare institutions and private industry may also play a role in the cost (Pai et al.,

2013).

1.2.3.3 Discussion

From analyzing the PHR evaluation studies in this review, there appears to be a lack of diversity
in the demographics of the older adult participants. Overall, study participants were younger
older adults (aged 60 to 70 years old), reported to be in good health, and had high levels of
computer literacy and/or educational attainment. In addition, only two studies (20%) enrolled
participants with somewhat equal representation between sex or gender (Boland et al., 2014;
Kogut et al., 2014). Only one study reported recruited racially or ethnically diverse participants
(Boland et al., 2014).

In addition to the lack of diversity in the reported demographics, many studies did not
report comprehensive demographics on their participants. Besides age, the next most common
demographics that were reported were percent of male/female participants (n=9, 90%), health
status (n=7, 70%), and computer literacy/usage (n=4, 40%). Even when reported, these studies
used different measures and levels of specificity. For example, health status information was
collected by using a Likert scale (n=2, 20%) (Boland et al., 2014; C. L. Turvey et al., 2012),
reporting an average number of diagnoses per participant (Gu & Day, 2013; C. Turvey et al.,
2014), reporting categories of the primary diagnosis of the participants last hospital stay (e.g.

“cardiovascular disease” or “diabetes”) (Kogut et al., 2014), including detailed information about
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only one diagnosis (prostate cancer) with no comorbidity information (Pai et al., 2013), and
reporting that 100% of participants had at least one chronic disease (Heyworth et al., 2014).

It should be noted that some of the demographics in study participants could be explained
from the study recruiting samples. Four studies (40%) were conducted with United States
veterans (Heyworth et al., 2014; Nazi et al., 2013; C. Turvey et al., 2014; C. L. Turvey et al.,
2012), and one study recruited men with prostate cancer (Pai et al., 2013). Although this explains
why some studies have biased samples, it does not make the challenge of how to interpret these
results any easier. For example, the United States Veteran’s Administration (VA) reports that
there are over 180,000 homebound veterans receiving benefits from the VA (Office of the
Inspector General, 2016). From the information presented in the four VA studies, it is unclear if
homebound individuals were part of the sample population based on the demographics reported.

The demographics reported in these studies make it difficult to generalize the study
results to homebound older adults. Homebound status of the older adult participants was not
collected in any study, and the demographics that were reported do not align with the
homebound older adult population. As noted in section 1.2, homebound older adults are older,
more medically complex, and are more likely to be in sub-populations who face health
disparities than non-homebound older adults (Musich et al., 2015; Ornstein et al., 2015).

In addition, the ways that these studies reported participant satisfaction leave many open
questions. Most of the satisfaction information was collected through surveys (Kim et al., 2009;
Nazi et al., 2013; Pai et al., 2013; C. Turvey et al., 2014; C. L. Turvey et al., 2012). Using
surveys for reporting user satisfaction is useful for quantifying study outcomes; however,
qualitative methods offer a chance to better understand the context for the health information

technology evaluation and the nuances of patient satisfaction (Sockolow, Dowding, Randell, &
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Favela, 2016). There were three studies that used interviews to determine patient satisfaction.
However, these studies only reported an overview of the participant satisfaction discussions (Gu

& Day, 2013; Heyworth et al., 2014; Spencer et al., 2011).

1.2.3.4 Conclusions

The studies analyzed in this literature review provide opportunities for future research. Overall
the older adults in these studies are satisfied with the PHRs that they were asked to evaluate. The
homogeneity of the demographics of these participants, however, means that these results may
not be generalizable to all older adult groups. Homebound older adults are a sub-group of older
adults who are medically complex, and face many barriers to patient activation. These
characteristics may change the way that homebound older adults view PHRs.

In addition, the specific facilitators and barriers to user satisfaction were not fully
explored in these studies. Usability challenges were reported, but these challenges were not
translated into design recommendations for future systems (Gu & Day, 2013; Heyworth et al.,
2014; Pai et al., 2013; C. Turvey et al., 2014). In addition, it is unclear how the usability
challenges described in these studies affect PHR adoption. In one study, older adults were
bothered by the usability challenges, but stated that they would continue to use the system
because of the perceived benefits (Heyworth et al., 2014).

Finally, none of these studies evaluated PHRs from multiple perspectives, such as
provider and patient. Several of these studies connected the PHR to at least one of the
participant’s medical providers (Boland et al., 2014; Gu & Day, 2013; Heyworth et al., 2014;
Nazi et al., 2013; Pai et al., 2013; C. Turvey et al., 2014; C. L. Turvey et al., 2012). In order for
these systems to support care coordination between the older adult and their care providers, the

entire care team must be able and willing to use the system. Therefore, future studies could
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highlight differences in satisfaction or experience between older adult participants and their care

team to better understand how PHRs can facilitate care coordination.

1.3 CONTRIBUTION AND AIMS

This dissertation investigates the benefits and barriers of PHR adoption among homebound older
adults. Specifically, my dissertation aims are to: 1) understand whether existing personal health
records meet the needs of homebound older adults, 2) determine the feasibility of conducting a
personal health record intervention study with homebound older adults, and 3) conduct a
preliminary examination of the potential effectiveness of personal health records on homebound
individuals.

The main findings from this work can be used to better understand how to build PHR
systems and promote PHR use among homebound older adults. By specifically focusing on
adoption of PHRs among homebound older adults, we can support these individuals who may
not currently be following the same adoption trends as the general US population. In addition,
these findings can be used to help future CHIT designs better understand and meet the unique
needs of homebound older adults to reduce the likelihood that future CHIT unintentionally
creates barriers for adoption among homebound older adults. Finally, this work can be used to
help promote awareness of general homebound older adults’ healthcare information needs. Not
all homebound older adults will want to adopt CHIT tools, but many homebound older adults
will need to manage their healthcare information. Understanding the general information needs
of this population can help current home-based services better meet and understand their client’s

needs.
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1.4 GUIDE FOR THE READER

This dissertation discusses how personal health records may contribute to improving patient
activation among homebound older adults. Below is an outline of the content of each chapter.
Chapter 2: Paper 1 examines the homebound older adult literature to define six PHR features
that would be particularly beneficial for this population. After the criteria were defined, 1
evaluated existing PHRs against these criteria. The results from this study imply that
commercially available PHRs may not have the features required to be useful for homebound
older adult users. This lack of available features may limit the perceived usefulness, and
ultimately the adoption, of PHRs with homebound older adult users.

Chapter 3: Paper 2 describes a heuristic usability evaluation that was conducted with two
personal health records that had a high number of features that are considered desirable for
homebound older adults. This review assesses each system from three perspectives: a
homebound older adult, an informal caregiver, and a home health nurse. This paper provides
design recommendations that could improve the effectiveness of PHRs for homebound older
adult users.

Chapter 4: Paper 3 discusses the feasibility of performing an intervention study evaluating a
commercially available personal health record with homebound older adult participants. Results
are presented from a study to examine the recruitment and retention of homebound older adults
receiving home-based services following a hospitalization. In addition, I outline lessons learned
for others who wish to involve homebound older adults in technology-based healthcare systems
research studies.

Chapter 5: Paper 4 examines my findings from a pilot study to evaluate personal health records

with homebound older adults and their caregivers. I discuss the conceptual model used to gather
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study data, describe the qualitative and quantitative results from the participant interviews and
participant questionnaires, and examine the feasibility of these methods.

Chapter 6: This final chapter summarizes my dissertation findings and conclusions. I evaluate
my dissertation study methodologies and findings, and discuss implications and the broader
themes that emerged from this work. In addition, I outline areas for future work and how my

findings can be used to inform different aspects of homebound older adults’ care.
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CHAPTER 2: PAPER I: DEFINITION AND PREVALENCE OF
PERSONAL HEALTH RECORD FEATURES FOR
HOMEBOUND OLDER ADULTS

2.1 ABSTRACT

2.1.1 Objective

Personal health records (PHRs) are tools that help people access, manage, and share their
personal health information. Homebound older adults, because of their mobility restrictions and
increased medical complexity, are one population that could benefit from increased adoption of
these tools. This study evaluates literature on homebound older adults to define six PHR features
that would be helpful for this population. These features were then used to understand to what

extent existing PHR systems would meet the needs of the homebound older adult population.

2.1.2 Methods

First, we conducted a literature review using Medline (via PubMed), CINAHL (via EBSCO), and
Embase (via Ovid) to identify studies that provided a description of the United States
homebound population including demographics, health status, technology use, and care
preferences. Secondly, we analyzed this literature to identify six PHR features that would
support a homebound older adult’s care needs. Finally, we evaluated PHRs that are being
marketed to healthcare consumers against these features to understand how existing systems

meet these criteria.
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2.1.3 Results

Six PHR features were identified in the assessment: saves information regarding discontinued
medications, able to customize patient outcome measures, accepts a portable document format
(PDF) document, provides role-based proxy access, provides no-cost access for standard use, and
offers access through a web browser. We identified 96 individual PHRs and included 12 in our
evaluation. Many of the six features were not present in the systems evaluated. Only two PHRs

(16%) had all the features, and half of the systems (n=6) had three features or less.

2.1.4 Conclusions

The results from this study imply that current PHRs may be missing features that would be
beneficial for homebound older adult users. Without taking this population’s needs into
consideration when designing PHR systems, we are limiting the potential effectiveness of such
systems. More effort is needed to better understand homebound older adult PHR requirements,

and to develop systems that better fit these needs.

2.2 PAPER 1 FULL TEXT

2.2.1 Introduction

In 2014 the National Academy of Medicine (NAM), formally known as the Institute of
Medicine, and the National Research Council (NRC) estimated that between ten and fifteen
million people in the United States were receiving health and wellness services in their home
(i.e. ‘home care’). Many of these individuals received home care due to the dual challenges of
managing complex medical conditions and an inability to regularly leave their place of residence
without significant assistance (e.g. being ‘homebound’) (Weisfeld & Lustig, 2015). ‘Older

adults’, defined as people aged 65 and older, make up a large portion of people receiving home
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care services. Medicare, a government insurance for older adults, is the largest payer of home
care, and spent over $18 billion in 2012 on these services. In addition, in 2015, forty-seven
percent of non-paid family and friend caregivers were caring for someone aged 75 years or older,
with the average age of the care recipient being 69.4 years old (AARP).

As the baby boomer generation ages, the number of people who need home care is
increasing (Weisfeld & Lustig, 2015). Simultaneously, shortages in the home care workforce and
changing family dynamics are reducing the number of available caregivers (Weisfeld & Lustig,
2015). This means that there is a growing gap between the number of individuals who need care,
and the number of providers available to support home-based services. Because of this gap, there
is a greater need to explore care support tools, and understand how home health technologies can
assist homebound older adults between home care visits (Weisfeld & Lustig, 2015).

Personal health records (PHRSs) are tools that have been developed to support patient
engagement by allowing individuals to access, manage, and share their personal health
information (Irizarry, DeVito Dabbs, & Curran, 2015). People who have chronic diseases
(Archer, Fevrier-Thomas, Lokker, McKibbon, & Straus, 2011; Wells, Rozenblum, Park, Dunn,
& Bates, 2014), older adults (Archer et al., 2011), and people who care for older adults (Archer
et al., 2011) are seen as populations that could particularly benefit from increased PHR use. This
is because each of these populations have higher care management demands than the general
adult population (Archer et al., 2011; Wells et al., 2014). PHRs offer many benefits to people
who manage complex care routines such as health and wellness reminders (Wells et al., 2014),
increased access to care (Archer et al., 2011), and an improvement in patient health literacy
(Archer et al., 2011; Wells et al., 2014). These attributes are consistent with increased patient

engagement, and improved care outcomes (Greene et al., 2015).
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Several recent studies report an increase in adoption of PHRs among older adults;
however, not all older adult subgroups are adopting PHRs at the same rates (Gordon &
Hornbrook, 2016; Graetz et al., 2016; S. G. Smith et al., 2015). Older adults who are over 70
years old (Gordon & Hornbrook, 2016; Graetz et al., 2016), report lower levels of educational
attainment (Graetz et al., 2016; S. G. Smith et al., 2015), and identify with racial and ethnic
minorities (Gordon & Hornbrook, 2016; Graetz et al., 2016; S. G. Smith et al., 2015) all are
statistically less likely to use a PHR. The differences in PHR adoption among sub-groups has
even been present when studies have attempted to adjust calculations for differences in Internet
use and access to Internet-enabled devices (Graetz et al., 2016). People who have these
characteristics are also more likely to be homebound (Ornstein et al., 2015), and therefore
eligible for home care services (Weisfeld & Lustig, 2015). This means that a 75-year-old
homebound older adult with multiple chronic conditions may benefit from using a PHR, but are
less likely to use one.

The disconnect between older adult subgroups who are hypothesized to benefit from
increased PHR use and those older adults who are adopting these systems may be partially
explained by the lack of literature investigating diverse older adult opinions on PHRs and
describing how to design systems for their diverse needs. Our recent systematic literature review
of PHR evaluation studies that recruited older adult participants found that most literature on
older adult perceptions of PHRs were derived from studies that recruited participants who were
aged 60 to 70 years old, reported high levels of educational attainment, and were in “good” to
“excellent” health (Kneale & Demiris, 2017). These populations do not often overlap with
people who are homebound (Ornstein et al., 2015) and/or receive home care (Weisfeld & Lustig,

2015).
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This study was designed to examine to what extent existing PHRs meet the needs of
homebound older adults who receive home care. Our results suggest that one reason homebound
older adults may not be adopting PHRs at the same rates as other older adult groups because the
systems are not designed to meet their health information needs. It is important for us to better
understand the needs, desires, and motivations of this subgroup population in order to encourage

more widespread adoption in the older adult population.

2.2.2 Methods

2.2.2.1 Literature Review

Medline (via PubMed), CINAHL (via EBSCO), and Embase (via Ovid) were searched for peer-
reviewed, full-text articles that focused on the United States homebound older adult population.
The database specific ‘homebound’ indexing term was combined with keywords and indexing
terms for ‘older adult.” Publications were restricted to populations in the United States, and for
publication dates between 2000-2015. Publications were included if the manuscript described
aspects of the United States homebound population such as demographics, health status,
technology use, or care preferences. Publications were excluded if the publication described
studies that focused on clinical service models, caregiver preferences, public health/safety
concerns, research methods, or specific clinical measures, such as describing dietary intake or the
prevalence of depression. The characteristics identified in this review were translated into key

features that should be supported by PHR systems.

2.2.2.2 PHR Evaluation

Potential PHRs were identified from a website dedicated to PHR education (“myPHR”, n.d.), our

systematic literature review (Kneale & Demiris, 2017), and the pages from Healthit.gov that
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discuss PHRs (“Stay Well: Access Wellness Resources," 2013). The list of potential PHRs from
the three sources was merged, and duplicate systems were removed. The primary author (LK)
accessed the public websites of the potential systems. If the website listed on the original source
was no longer active, LK conducted web searches using the product name to attempt to find the
system under another web address. Eligibility criteria were created to help identify standalone
PHR systems that were designed for the public, met our basic accessibility requirements (e.g.
accessible through a desktop web browser), and were able to be studied by our research team.
PHRs were eligible to be included in our evaluation if the system: 1) allowed patients to create
an account without providing any payment information, 2) operated independently of any
medical devices (e.g. medical bracelets), 3) was available to any consumer regardless of
healthcare system affiliation, 4) offered an English language product information website, and 5)
was available on the desktop version of major web browsers.

If a website was confirmed to be active, LK reviewed the public site and eliminated all
potential systems that were clearly ineligible. After the first screening, three reviewers (LK, YC,
and SM) visited the public websites and assessed the systems for eligibility. Initially, two
reviewers independently accessed each site to collect data. If a system was deemed eligible, the
reviewers created separate user accounts and evaluated the PHR for the key features identified
from the previous literature review of older adult characteristics. The reviewers scored each PHR
based on the number of identified key features that the system possessed. The third reviewer

resolved any discrepancies that occurred between the first two reviews.
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2.2.3 Results

2.2.3.1 Literature review

Figure 2 displays the results from the literature search. The initial search resulted in 95

publications from the three databases, which included 16 duplicates. From these articles, we

found five publications that describe characteristics of the homebound older adult population

(Beck et al., 2009; Leff et al., 2015; Musich et al., 2015; Nahm & Resnick, 2001; Ornstein et al.,

2015). We used these characteristics to identify six key PHR features.

c
.‘9_, Records identified Records identified Records identified
S through PubMed through CINAHL through Embase
Z‘g (n=69) (n=17) (n=25)
o
3
l \ 4
R Duplicates removed
(n=16) Abstracts excluded, with reasons
w0 (n=286)
E 19 Clinical indicator: behavioural
g health
J,‘: 18 Clinical indicator: nutrition
Records screened 13 Clinical indicator: other
(n=95) 9 Public health/safety
— 9 Clinical indicator: oral health
7 Clinical service models
4 Non-US population
2 Caregiver focused
£
8 Full-text articles assessed ) )
) for eligibility o Full-text articles excluded, with
w _ reasons
(n=9)
(n=286)
1 Clinical service model
1 clinical indicator: behavioural
— health
1 Caregiver focused
- Studies included in 1 Clinical indicator: other
§ qualitative synthesis
S (n=5)
£

Figure 2. Paper 1: Results from Homebound older adult Literature Search
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1. Saves information regarding discontinued medications
Medication reconciliation processes are essential for people going through care transitions, and
proper medication reconciliation relies on lists of current and past medications (AHRQ Patient
Safety Network, n.d.). A study surveying homebound Medicare recipients found that 25.7% of
those surveyed took seven or more medications (Musich et al., 2015). In addition, homebound
older adults had more healthcare encounters than non-homebound older adults, such as
emergency room visits (Musich et al., 2015) and hospitalizations (Ornstein et al., 2015). The
combination of a greater number of medications and a greater number of medical encounters
may place homebound older adults at greater risk for poor medication reconciliation processes
due to a large number of transitions between care settings. Therefore, PHRs should include
access to both current and discontinued medications and associated information such as
discontinuation date to assist with proper medication reconciliation following medical
encounters.

2. Able to customize patient outcome measures
Homebound older adults are more likely to report fair or poor health than non-homebound
individuals (Ornstein et al., 2015), but their medical profiles vary. A recent study asked
homebound older adults to self-report common chronic diseases: heart disease, heart failure,
breathing problems, kidney dialysis, diabetes, depression, and ‘other’. Diabetes, at 32.2%, had
the highest number of people identify with the condition; however, 92.9% of all people surveyed
also reported that they had a chronic disease that was not on the list of six conditions (i.e. ‘other’)
(Musich et al., 2015). This suggests that homebound older adults have varied health profiles,
which would necessitate unique at-home health management routines. Therefore, a PHR for

homebound older adults would be most useful if the end-users can customize the patient
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outcomes available for tracking within the system, which can range from biological measures
such as blood pressure, to patient reported outcomes such as a pain scale. This will allow any
user to be able to track the outcomes that are most important to them and their care team.

3. Accepts a portable document format (PDF) document
Older adults who receive home care have more inpatient and outpatient encounters than older
adults who do not receive home care (Musich et al., 2015; Ornstein et al., 2015). There are still
many paper documents that patients with chronic diseases manage at home including lab reports,
medication lists, and provider notes. A recent study with people with multiple chronic diseases
found that some individuals were maintaining file folders and/or paper piles for this information.
More often, however, participants did not maintain the paper records and relied on their memory
for record keeping (Ancker et al., 2015). Although this may be difficult for most people with
multiple chronic conditions, it could be even more difficult for homebound older adults who are
more likely to report cognitive impairments (Ornstein et al., 2015) and difficulties with memory
(Musich et al., 2015). Instead of relying on memory, or storing paper documents in file folders,
these documents could be easily scanned into a format such as a PDF and uploaded into a PHR
to capture a snapshot of the visit. Storing this data may help homebound older adults better
understand their medical encounters, and share necessary information from these encounters with
their care team members.

4. Provides role-based proxy access
Homebound older adults have complex care management processes, and receive a variety of
services from care providers. Some relationships, such as family caregiving, can be long-term.
Other services, including Medicare’s home health, are short-term programs (Weisfeld & Lustig,

2015). This causes many homebound older adults to develop complex caregiving arrangements
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with multiple stakeholders and organizations (Leff et al., 2015). Because of these dynamic
relationships, a PHR should allow a user to grant caregiver access to their PHR on a temporary
or permanent basis. In addition, the user should also be able to update such access as caregiving
roles change, and revoke access if an individual is no longer participating in the homebound
older adult’s care. This would ensure that caregivers have access to the necessary information to
assist with their caregiving duties, while protecting the users’ health information from unwanted
or unneeded access.

5. Provides no-cost access for standard use
Half of Medicare recipients, regardless of homebound status, live below the poverty line
(Weisfeld & Lustig, 2015). As a population, homebound older adults report lower income than
non-homebound older adults (Musich et al., 2015; Ornstein et al., 2015). Therefore, in order to
be available to all older adult home care recipients, necessary features of the PHR should be
provided to the user at no personal cost. Optional features, such as automatic data entry, may be
available for those individuals who wish to pay a fee.

6. Offers access through a web browser
One publication described a study that introduced the Internet and e-mail to homebound older
adults. This study found that homebound older adults were unfamiliar with computers and the
Internet, faced many challenges with accessing online content, but were able to overcome these
challenges and find enjoyment in online material through one-on-one coaching (Nahm &
Resnick, 2001). Although technology has changed since the study’s publication in 2001,
homebound older adults may still face barriers with accessing technology. Homebound older
adult characteristics are consistent with people who report barriers to technology. Specifically,

homebound older adults are more likely to be older, report lower levels of educational
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attainment, and have lower incomes than their non-homebound peers (Ornstein et al., 2015).
These characteristics are consistent with low levels of smart phone and tablet adoption in the
older adult population (2017). Therefore, in order to reach the greatest number of homebound
older adults, a PHR should be accessible through a standard desktop web browser on any
computer or device. This will allow individuals to access a PHR through whatever device they
may have in their home, and also through any device a caregiver may bring into their home. In
addition, eliminating the need for purchasing special devices, software or hardware will reduce

the overall cost of access a PHR, and reduce the learning curve needed to access the system.

2.2.3.2 PHR Review

Figure 3 displays our results from PHR screening process. From the three search sources, we
identified 96 potential PHRs. Sixty-eight (70.8%) systems were excluded during the initial
review. The majority of the exclusions were due to the website no longer being active or the

PHR not accepting any new accounts (n=27, 28% of total systems identified).

41



c PHRs identified through PHRs identified through PHRs identified through
-.—°.. MyPHR.com literature review Healthit.gov
S {n=63) {n=59) (n=6)
=
H
s
PR Records after duplicates removed
(n=32)
PHR systems excluded, with reasons
(n=68)
g Initial screen {LK) 27 Inactive website
s (n=96) —*| 14 No individual accounts allowed {sold
3 directly to healthcare providers)
E 7 No trial account without payment
available
5 Not available without connected wearable
device
3 Associated with 2 specific healthcare
system or provider network
3 Paper-based PHRs
— 3 Account creation link not werking
() 2 Need te participate in sales demo before
account creation
2 Product ne longer services new accounts
z 1 Website not in English [Chinese]
3 1 Redirected to non-healthcare sales
= website
w
Full screen by PHRs excluded from further review, with
N two authors — reasons
(n=28) (n=16)
6 Healthcare related organization but
website doesn't offer a PHR
T 5 Doesn’t meet our definition of a PHR
b 3 PHR only available through a
] smartphone application
= Included in the full 1 Inactive website
qualitative review 1 Account creation link not working
(n=12)

Figure 3. Paper 1: Results from Systematic PHR Search

Table 2 displays the results from our qualitative review of the final systems. Because we
eliminated all systems that were not available through a computer as part of our eligibility
assessment (3 paper-based PHRs, 3 smartphone applications), all of the PHRs reviewed met at
least one criterion. The criterion: ‘offers no cost user option’ (n=10, 83%) and ‘saves
discontinued medications’ (n=9, 75%) were included in the most number of PHRs. Six PHRs
(50%) accepted PDF documents, five PHRs (42%) provided role-based proxy access, and four

PHRs (33%) allowed users to customize the tracking of patient outcome measures.
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Table 2. Paper 1: PHR Attribute Evaluation

Customizable Provides | Offers | Offers Number
Saves atient Accepts role- no access (Percentage)
PHR Name discontinued p p based cost | through ag
. outcome PDFs of Criterion
medications proxy user web
measures . Met
access | option | browser

HealtheTracks 3 % % 3 % v 1 (17%)

My Doclopedia 0
PHR ® ® ® P v v 2 (33%)
Healthspek v ® ® ® v v 3 (50%)
My HealtheVet v ® ® ® v v 3 (50%)
Telemedical ® ® ® v v v 3 (50%)
NoMoreClipboard v % 3 v ® v 3 (50%)
Health Companion v ® v ® v v 4 (67%)

Your Health 0
Record v v v E v v 5 (83%)
Health Manager v v v ® v v 5 (83%)
Microsoft Health v ”® v v v v 5 (83%)

Vault

MyMedWall v v v v v v 6 (100%)
RememberltNow! v v v v v v 6 (100%)

2.2.4 Discussion

1. Does not have a no-cost user account
2. Requires fee for uploading documents

Our study results suggest that homebound older adults who wish to adopt PHRs have limited

choices. Even though we identified 96 potential PHRs, most were not available to new users

(n=84, 88%). Many of the available systems did not include the features identified to be useful to

homebound older adults. For example, only 33% (n=4) allowed users to customize patient

outcome measures. Without being able to customize an individuals’ experience, PHRs are

missing the opportunity to increase the perceived benefit of the system among patients with

diverse self-care routines. As found in previous studies, older adults prefer to have PHRs with

robust functionality [10], and our review of literature suggests that this also holds true for

homebound older adults given the diversity of healthcare profiles in this population. PHR

vendors should ensure that the systems being developed offer every opportunity for an individual
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to customize their experience and be able to use the PHR to meet their individual health

management needs.

2.2.5 Limitations

The main limitations of our study are that 1) we determined our key functionality criteria based
on a literature review, and 2) we performed the PHR search on commercially available PHRs. It
is possible that homebound older adults may view the perceived benefit of PHRs differently than
we expect. We mitigated this risk by carefully examining the existing literature about the needs
and characteristics of homebound older adults (Beck et al., 2009; Leff et al., 2015; Musich et al.,
2015; Nahm & Resnick, 2001; Ornstein et al., 2015). In addition, tethered PHRs highlight
different functionality (“Personal health records: what providers need to know,” n.d.). This may
mean that some tethered systems have interfaces that are easier to use than standalone systems.
Our search did identify two PHRs that were developed as tethered systems, but were also
available to the general public: My HealtheVet and NoMoreClipboard. Including these systems

in our review allowed us to gather information on both tethered and standalone systems.

2.2.6 Conclusion

As more adults age in their homes, ensuring that homebound older adults have access to the tools
necessary to support home-based care routines will become a greater challenge for our medical
system. The homebound older adult population has different characteristics than non-homebound
older adults (Leff et al., 2015; Musich et al., 2015; Ornstein et al., 2015), and these
characteristics may not be considered in current PHR evaluation studies (Kneale & Demiris,
2017). This study sought to identify the PHR features that would be beneficial for the

homebound older adult population, and understand the prevalence of these features in today’s
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tools. Our study suggests that existing commercially available PHRs are not built to meet the
needs of homebound older adults. This could limit the usefulness of existing tools within this
population. Future research is needed to better understand the specific needs of this population,

and to engage homebound older adults in future PHR studies.
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CHAPTER 3: PAPER 2: EVALUATING PERSONAL HEALTH
RECORD TO PROMOTE CARE COORDINATION AMONG
HOMEBOUND OLDER ADULTS

3.1 ABSTRACT

The number of homebound older adults in the United States is growing. Homebound older adults
often rely on a network of formal and informal care providers to maintain their health and
wellness at home. Care coordination between these care team members is challenging, and could
be supported though increased use of personal health records. Personal health records are
consumer health information systems that allow individuals to securely share their health
information with others. This paper describes a study that evaluates two commercially available
personal health records from three perspectives: a homebound older adult, a family caregiver,
and a home health nurse. Our findings discuss how the design of these two systems may create
challenges for these types of users when trying to accomplish routine care management tasks.
Our findings suggest that some personal health records are not designed to be an effective care
coordination tool. We conclude this manuscript by offering personal health record design

recommendations to better meet the goals of care coordination.

3.2 PAPER 2 FULL TEXT

3.2.1 Introduction

Personal health record systems (PHRs) are patient-facing technologies that can help individuals
with chronic diseases manage their care more effectively (Gee, Paterniti, Ward, & Soederberg
Miller, 2015; Wells et al., 2014). PHRs allow individuals to access and manage their personal

health information, and to share this information with trusted caregivers (Markle Connecting for
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Health, 2003). Sharing information with medical providers, family members, and other care team
members, is a valued feature for many older adult PHR users (Gee et al., 2015; Heyworth et al.,
2014; Price, Pak, Muller, & Stronge, 2013; C. L. Turvey et al., 2012). Older adults have reported
that using a PHR to share information with their care team has increased their quality of care
because their medical providers have a greater understanding of their medical history (C. Turvey
et al., 2014) and there is greater transparency between general practitioners and specialist
providers (Gu & Day, 2013). In addition, PHRs have helped older adults clarify questions
relating to post-discharge medication changes (Heyworth et al., 2014), became more prepared for
medical emergencies (Kim et al., 2009), and improve their perception of their patient-provider
relationship (Gu & Day, 2013). PHRs that allow multiple users to access the same record are
highly valued by both older adults and their caregivers (Gee et al., 2015; Price et al., 2013;
Woods et al., 2013).

Homebound older adults are a population that could potentially benefit from increased
PHR use. Many homebound older adults turn to networks of paid and unpaid caregivers to help
them manage their health conditions, overcome their mobility challenges, and ‘age in place’
(Weisfeld & Lustig, 2015). Paid caregivers can provide services that range from hospital-at-
home programs to assistance with domestic tasks like cooking and personal hygiene (Weisfeld &
Lustig, 2015). Unpaid care services, conducted by family members, volunteers, and charity care
workers, help individuals with household duties, transportation, and buying necessities (e.g.
groceries and household products) (Weisfeld & Lustig, 2015). Caregiving networks can become
complex when a homebound older adult needs multiple types of services and has multiple
caregivers come into their home. In that situation, care coordination between all care team

members, including the homebound older adult, paid, and unpaid caregivers, is essential for
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ensuring the individual’s needs are being met and their health and wellness are being protected
(Leff et al., 2015).

Research has shown that PHR adoption is affected by the design of the system under
study (Britto et al., 2009; Czaja et al., 2015; Liu, Shih, & Hayes, 2011; Sheehan & Lucero,
2015). Usability evaluations study how well the design of a system supports users in achieving
their goals, and the users’ level of satisfaction when performing tasks in the system ("Usability
Evaluation Basics", n.d.). Several prior studies have assessed the usability of PHRs from an older
adult perspective, but none of these studies have included other care team members in the
evaluation (Britto et al., 2009; Czaja et al., 2015; Liu et al., 2011; Sheehan & Lucero, 2015).
This is a significant oversight since care team members including patients, caregivers, and
providers, may face unique usability challenges based on their roles. For example, a systematic
literature review of barriers to PHR use found that clinicians and caregivers reported task
difficulty and time constraints as significant barriers to PHR use, while patients and caregivers
reported general usability problems stemming from low technology literacy, and patient adoption
was affected by the presence of medical jargon in the PHR (Thompson, Reilly, & Valdez, 2016).
In addition to care team role, the age of PHR user has also been shown to affect people’s
experiences with technology. In one usability evaluation with younger and older adults, younger
adults preferred to accomplish tasks more quickly than older adults, sometimes at the expense of
accuracy, while older users did not appear to be as bothered by task completion time and found
technology satisfying as long as tasks could be completed accurately (Sonderegger, Schmutz, &
Sauer, 2016).

Because homebound older adult care teams often consist of several members (Weisfeld &

Lustig, 2015), it is likely these teams consist of people with a diverse range of technology
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experiences, goals, and preferences. Therefore, in order to design a PHR to be used as an
effective care coordination tool, all of these preferences must be considered. The purpose of this
study was to assess two PHRs from three user perspectives: a homebound older adult, a family
caregiver, and a home health nurse. In addition, we evaluate the modified methodology that we
used to gain an understanding of perspective tasks that were appropriate to their care team role,
an individual technology profile, and consider their unique backgrounds. Our results promote a
greater understanding of the PHR usability challenges facing homebound older adult care teams,
and how changes to design of these systems could help improve the experience for diverse PHR
users. In addition, these results highlight a methodology that could be used to enhance traditional

heuristic evaluations in team settings.

3.2.2 Methods’

This study performs a usability evaluation on the two PHRs (PHR A and PHR B) that scored
highly in our published assessment of PHR features for homebound older adult users (L. Kneale,
Choi, Mikles, Thompson, & Demiris, 2017). We used a modified version of the Chisnell and
Redish’s heuristics for older adult web users (Chisnell & Redish, 2005) to evaluate the usability
of these systems from the perspectives of a homebound older adult, a family caregiver, and a

home health nurse.

3.2.2.1 Identification of the Heuristic Evaluation Measures

We performed a literature review on heuristic evaluations for older adult users in PubMed and
Embase, and identified five sets of heuristics that were developed to assess older adult usability

of web-based technologies (Chisnell & Redish, 2005; Hart, Chaparro, & Halcomb, 2008;

% This section is adapted from Kneale, Mikles, Choi, Thompson, and Demiris, 2017.
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Kurniawan & Zaphiris, 2005; Lynch, Schwerha, & Johanson, 2013; Zaphiris, Ghiawadwala, &
Mughal, 2005). After evaluating these sets, we chose the Chisnell and Redish guidelines for
older adult web users. This set of guidelines were the most appropriate for our use case because
it allowed us to review each system from multiple user perspectives - homebound older adult,
family caregiver, and home health - and accounts for the wide variety in characteristics in these
user populations. In addition, the designers of the original methodology are experts in both
human-computer evaluation and the needs of older adult web-users (Chisnell & Redish, 2005).
The Chisnell and Redish guidelines contain 20 heuristics that fit into four categories:
interaction design, information architecture, visual design, and information design. In order to
account for users with different levels of skills, motivation, and abilities, personas are
incorporated into the evaluation methodology. This heuristic methodology is unique in that it
does not seek to gain an exhaustive list of heuristic violations, but focuses on identifying the
most important problems that a persona may face when performing tasks within the system. In
their report, Chisnell and Redish highlight that their methodology is designed to be different than
a traditional expert-led heuristic evaluations to encourage a list of frequent problems that an
average target user will face in the system. This methodology first asks the evaluator to record
observations using the website as the persona, and then to fit these observations into the heuristic

framework (Chisnell & Redish, 2005).

3.2.2.2 Creation of Personas

Following the above methodology, our first step was to create personas for the end-users. A
persona is a fictional characterization of a user that is meant to “capture the user’s mental model
comprising of their expectations, prior experience, and anticipated behavior” (LeRouge, Ma,

Sneha, & Tolle, 2013). To meet this goal, we conducted a literature review on homebound older
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adults, their caregivers, and nursing staff. We adapted our initial homebound older adult persona
(‘Alice’) from a case study of a homebound older adult published by Leff et al. (Leff et al.,
2015), our family caregiver persona (‘Matthew’) after a persona published by Chisnell and
Redish (Chisnell & Redish, 2005), and our home health nurse persona (‘Lisa’) from home health
nurses known to the authors (LK, HT, GD) from prior research activities.

The original Chisnell and Redish methodology advocates for a persona characteristic
comparison to help the reviewers understand the main differences between the personas
(Chisnell & Redish, 2005). Our persona document includes a comparison between the personas
on four dimensions: chronological age, degree of physical and cognitive limitations that affect
using the Internet, expertise with computers and the Internet, and PHR aptitude- the degree to
which the persona feels positive or negative towards incorporating the PHR into home health

routines.

3.2.2.3 Search for Commercially Available Personal Health Records

We identified existing PHRs using MyPHR.com (myPHR, n.d.) a systematic literature review
(Kneale & Demiris, 2017), and the webpages on Healthit.gov ("Stay Well: Access Wellness
Resources," 2013). These sites were chosen to identify systems developed for both commercial
and research purposes. Three authors (LK, SM, YC) assessed the PHRs identified in this search
to ensure that the PHRs were active, met the basic functionality criteria, and were available to the
reviewers at no cost. The functionality criteria were developed from a literature review on
homebound older adults and a previously published study by the authors that examined
commercially available personal health records using a published home-health case study (L.

Kneale, Choi, & Demiris, 2016). The PHRs that performed in the top quartile of the functionality

51



assessment were included in this heuristic evaluation: MyMedWall ("MyMedWall," n.d.) and

RememberltNow ("RememberltNow," n.d.).

3.2.2.4 Initial Training of Reviewers

Three authors (LK, SM, YC) used Chisnell and Redish’s published report to train themselves on
the heuristic evaluation methodology (Chisnell & Redish, 2005). For training purposes, the
reviewers assessed three PHRs that performed in the middle quartiles of the functionality
assessment.

The original Chisnell and Redish methodology had one person review each system. This
methodological choice allowed Chisnell and Redish to assess over 50 websites within the study
period (Chisnell & Redish, 2005). Previous heuristic evaluation methodologies have found that
40%-60% of known usability problems can be identified using three to five reviewers (Mankoff
et al., 2003). Although the goal of the Chisnell and Redish methodology is not to identify an
exhaustive list, we wanted to ensure that we captured a comprehensive list of potential usability
problems. Therefore, to improve the completeness and accuracy of our heuristic evaluation
results, our protocol had all three reviewers evaluate each system. Because there was no
standard prescribed approach what to prioritize when navigating the websites in the original
protocol [14], using multiple reviewers for each system was at times challenging because each
reviewer focused on different actions and functionalities when evaluating the system. In
addition, it could be challenging to combine all the results from the reviewers. Therefore, after
reviewing our literature review, we introduced scenarios as a companion for the personas to

guide reviewers’ assessment of the PHRs.
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3.2.2.5 Creation of a PHR Scenario for Each Persona

Scenarios help designers understand the goals of end-user populations. Unlike personas, which
promote understanding of end-user characteristics, scenarios highlight specific actions taken by
individuals in the system. Due to the focus on actors and actions, scenarios promote work-
oriented design and a focus on specific functionalities (Carroll, 2000). An initial scenario was
created for the homebound older adult persona based on a previous literature review of PHR use
among older adults (Kneale & Demiris, 2017). Our scenarios for the caregiver and home health
nurse were created using previous PHR literature reviews that were focused on general adult
population use (Archer et al., 2011; Thompson et al., 2016; Uslu & Stausberg, 2008) and
descriptions of home health scenarios (Leff et al., 2015; Millerick, 2004). The scenarios depicted
a homebound older adult, family caregiver, and home health nurse performing a series of care
management tasks relevant to homebound older adults after a hospitalization. These tasks
included reviewing medication lists, entering patient-reported outcome data, and accessing

documentation from previous medical visits.

3.2.2.6 Validation of Personas and Scenarios

After developing the initial materials, we recruited five practicing home health nurses in the
United States using online home health nursing forums. The primary author (LK) conducted
phone interviews with the home health nurses to validate the personas and scenarios. Participants
were offered a $10 gift card for their time. All participants had been practicing at a Medicare-
certified home health nurse for longer than one year, and provided care in a variety of settings
including rural communities and large urban centers. Participants were located in the Northeast,

Midwest, and Southern regions of the United States.
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The home health nurse participants were asked to review all three personas and scenarios
prior to the phone call. During the interview, participants were asked to provide feedback on how
realistic the personas and scenarios were based on their professional experience, and offer
suggestions on how to improve the accuracy of the scenarios and personas. Interviews were
audiotaped and transcribed. Inductive coding was completed on the interview transcriptions to
identify commonalities between the participant opinions. Participant feedback was incorporated
into the final personas and scenarios. Feedback was overall positive, and many home health
nurses expressed seeing potential value in a PHR for their work. The thematic concerns that
arose from the initial materials were: the underestimation of the involvement of informal
caregivers, the desire to have more information about pain between home care visits, and the
perceived ability and/or willingness of homebound older adults to manage their own care. Based
on the feedback from these interviews a few changes were made: 1) the involvement of the
family caregiver persona (‘Matthew’) in his dad’s care was increased, 2) ‘adding a medication’
task was moved from the homebound older adult scenario to the family caregiver scenario, and
3) documenting pain (an important patient reported outcome for home health nurses) was added

to the older adult scenario.

3.2.2.7 Conducting the Heuristic Evaluation

Reviewers (LK, SM, YC) conducted the heuristic evaluation on the two PHRs described earlier.
To reduce a system learning effect due to performing multiple scenarios on each system, the
reviewers evaluated both systems using one persona and scenario at a time before moving on to
the next persona, leaving at least a two-week period between personas.

Each system was scored on two different criteria: scenario task completion and adherence

to the heuristics. Following the original methodology, the reviewers read the appropriate persona
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prior to starting each round of heuristic analysis to understand the user’s strengths and
weaknesses. Then the reviewers followed the scenarios, embodying the associated personas, and
recorded detailed observations of their experiences performing the scenario tasks. In our study,
two reviewers used bullet points to record their observations for each task and one reviewer
chose to write narratives to reflect his experience as the persona. After the observations were
complete, each reviewer would score each scenario task using the Chisnell and Redish scale of 1
to 4, with 1 representing “task failure: this prevents the user going further” and 4 indicated “no
problem: satisfied scenario”.

After the initial observation and the scoring of the scenario tasks, the reviewers met to
reconcile differences between the task scores and observations. Differences were reconciled
through discussion and demonstration of the workflows performed during the individual
evaluations. In this meeting, a final list of all observations, both positive and negative, was
created. Final scores for each task were agreed upon through consensus of the three reviewers.
Consensus was used to ensure that all reviewers benefited from the experiences of the other
evaluations. Even though there was a scenario to follow, the reviewers still found multiple paths
to accomplish each scenario, providing different reviewers with different overall experiences.
Reaching a consensus allowed us to examine all reviewer experiences in order to determine the
most appropriate final rating.

The list of observations was used to populate the heuristic spreadsheet. The primary
author (LK) took the complete list of observations and matched the observations to the
appropriate heuristic categories. The other reviewers (SM, YC) reviewed the initial matching to

ensure that the observations were accurately portrayed, and that the observations were put into
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the appropriate heuristic categories. After the heuristic tool was populated with observations,
each reviewer individually ranked each category using the 1 to 4 rating.

After individual ratings, the evaluations were combined. Heuristic categories that differed
between the reviewers were examined during an in-person meeting and final scores were
finalized based on consensus between the three reviewers. Following the original methodology,
heuristics that did not have any observations associated with it, either positive or negative, were

not scored for that persona.

3.2.3 Results

3.2.3.1 Methodology evaluation’

We recorded observations for 50% to 80% of the heuristics for each combination of persona and
system. Considering both systems together, we recorded observations for 80% (16/20) of the
heuristics for each persona. There is significant overlap between the heuristics scored for each
persona, but the lists of scored heuristics are not identical. Only two heuristics (10%) were not
scored by any persona, in any system during the study: 1) provide feedback in other modes in
addition to visual; 2) include a site map and link to it from every page. In addition, our processes
allowed us to record both positive and negative observations on the system. All personas had
heuristics that ranged from 1 (task failure) to 4 (satisfies heuristics). The summary of results

from the evaluation is displayed in the table below.

? This section is adapted from Kneale, Mikles, Choi, Thompson, & Demiris 2017
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Table 3. Paper 2: Summary of Results from Heuristic Evaluation

System Older Adult Family Caregiver Home Health
(‘Alice’) (‘Matthew’) Nurse (‘Lisa’)
# gigzgr(lf/?)cs 16 (80%) 14 (70%) 13 (65%)
Average Heuristic 29 24 24
Score
# Ogifl‘fe }%T)aSk 5 (31%) 3 (21%) 2 (15%)
# of Score 2:
MyMedWall Serious Problem 5(B1%) 5 (36%) 5 (38%)
(%)
# of Score 3:
Minor Hindrance 4 (25%) 3(21%) 5 (38%)
(%0)
# of Score 4:
Satisfies Heuristic 2 (13%) 3(21%) 1 (8%)
(%0)
# gigzgr(lf/?)cs 15 (75%) 10 (50%) 13 (65%)
Average Heuristic 25 26 28
Score
# Ogilcl‘fe }%T)aSk 2 (13%) 2 (20%) 1 (8%)
# of Score 2:
RememberltNow Serious Problem 5 (33%) 2 (20%) 5 (38%)
(%0)
# of Score 3:
Minor Hindrance 6 (40%) 4 (40%) 3(23%)
(%)
# of Score 4:
Satisfies Heuristic 2 (13%) 2 (20%) 4 (31%)
(%0)

1 = Task failure; prevents this user from going further, 2 = Serious problem; may hinder this user, 3 =

Minor hindrance; possible issue, but probably will not hinder this user, 4 = No problem; satisfies heuristic

3.2.3.2 Agreement between Reviewers

All final ratings for both scenario tasks and heuristics were made by consensus between the three
reviewers. Consensus was reached during in-person meetings after each evaluation step: one
consensus meeting for task rating, and a separate meeting for heuristic results. Even though all

reviewers followed the same tasks as defined in the scenarios, there were often multiple ways for
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a user to complete the task in the PHR. These multiple pathways often affected how difficult it
was for the user to complete the scenario.

Task agreement between all three reviewers (across the three scenarios for both systems)
was 29% (15/38). In 78% of the disagreements (18/23), two of the three reviewers had the same
score and one reviewer was an outlier. Heuristic agreement between all three reviewers was 46%
(37/81). Two of the three reviewers scored the heuristic the same score in 90% of disagreements
(38/42). Task agreement was more difficult to achieve because the scores were influenced by the
individual paths that each reviewer took in the PHR to accomplish the scenario tasks. Heuristic
disagreement was caused by differences in opinion on how significant an identified usability
challenge would be on the persona, and the disagreement between reviewers was limited to 1

(e.g. between a ‘3’ and a ‘4’) in 81% of the disagreement cases (34/42).

3.2.3.3 Overview of Evaluation Results

Table 5 displays the results from the task analysis. As described above, each persona had a

unique list of tasks, and these tasks were scored in both systems.
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Table 4. Paper 2: Task Scores by Scenario and Personal Health Record

Homebound older adult Family Caregiver Home Health Nurse
('Alice") ('Matthew") ('Lisa")
PHR A PHR B PHR A PHR B PHR A PHR B
Serious Serious No No No No
Login problem problem problem problem problem problem
Admin. (‘2") (‘2) (‘4) (‘4) (4" (4)
functions Minor Minor No No No No
Logout hindrance | hindrance | problem problem problem problem
(3% (3% (4) (4) (4) (4)
Accessing View past Task Task
medical diagnosis failure failure
history (‘1) (‘1)
View Minor Minor Minor No
Medications hindrance | hindrance | hindrance problem
(3% (3% (3%) (4)
Admin. of Print Task Minor
medications Medications failure hindrance
(1) (3%
Update Tgsk Serious
Dose failure problem
(1) (2°)
. Enter Pain "Fask "Fask
Tracking Score failure failure
patient (‘1) (‘1%
reported View Pain Serious Task
data Score problem failure
(2°) (1)
. Minor Serious
View ;
OASIS hindrance | problem
(3%) (2°)
Download rga?em rga?em
Organizing OASIS p (4% p (4%
d(?zflcrilllillts View Serious Minor
Outpatient problem hindrance
Notes (‘2%) (‘3”)
Upload Minor No
home health hindrance problem
note (‘3”) (‘4”)
View Task Serious
. laboratory failure problem
?fg(‘)‘;%gg values ‘1) (2%)
values Enter new Task Task
laboratory failure failure
values (‘1) (‘1)
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As shown above, personas had different experiences performing the tasks in each system. Table
6 displays a summary of the task scores by persona in each PHR. The reviewers had most
difficulty completing the homebound older adult tasks, scoring 80% (n=3) of the tasks as a “task
failure (1)” or “serious problem (2).” None of the homebound older adult tasks were given a “no
problem (4)” score. Our family caregiver persona, however, had tasks that were easier for
reviewers to complete. Five of his tasks (62.5%) scored a “minor hindrance (3)” or better. Our
home health nurse tasks had greater variation between PHR systems. In one system (PHR A), the
reviewers scored her six tasks evenly between the rating categories with 50% (n=3) of her tasks
scoring a “serious problem (2) or below. In PHR B, more than half of her tasks (n=4, 66.7%)
scored a “minor hindrance (3)” or higher.

Table 5. Paper 2: Summary of Task Scores by Persona and PHR

Total # (%) “Task | # (%) “Serious | # (%) “Minor # (%) “No
Persona Tasks | TOR fefilu)re (1)” p(rob)lem 2)” hir(ldrzlnce 3)” pro%ale)m (4)”

Homebound older 5 A 2 (40%) 1 (20%) 2 (40%) 0 (0%)
adult (‘Alice’) B 2 (40%) 1 (20%) 2 (40%) 0 (0%)

Family Caregiver 2 A 3 (37.5%) 0 (0%) 2 (25%) 3 (37.5%)
(‘Matthew”) B 1 (12.5%) 2 (25%) 1 (12.5%) 4 (50%)

Home Health 6 A 1 (16.7%) 2 (33.3%) 1 (16.7%) 2 (33.3%)
Nurse (‘Lisa’) B 1 (16.7%) 1 (16.7%) 1 (16.7%) 3 (50%)

3.2.3.4 Administrative Functions

All personas were required to login from the main PHR page, and log out when all tasks were
completed. Logging in and out was straightforward for the reviewers when they were acting as
‘Matthew’ (the family caregiver) and ‘Lisa’ (the home health nurse). Each PHR followed
Internet conventions by placing the login and logout buttons/links in the top right corner, and all
the buttons/links worked as expected. This helped facilitate easy location and completion of

these tasks for both these personas.
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The reviewers ran into more difficulty with these tasks when acting as the homebound
older adult (‘Alice’). Logging in was most difficult, scoring a ‘2’ (serious problem) in each PHR.
What made this task more difficult for ‘Alice’ was the poor design of the PHR homepages.
These PHR homepages had poor color contrast (e.g. green text on a blue background), small
sized fonts, and were cluttered with extra information.

As shown in figure 4, one PHR had many distracting elements on its homepage. There
was a large “GO” button that directed users to create an account (not to logging in), and
automatically scrolling text boxes in the middle of the screen. These text boxes contained a lot of
content, but nothing was related to the task of logging in. Conversely, the “log in” link was in the
top, right corner with not many characteristics to make it stand out. What made this task even
more difficult when reviewers were acting as ‘Alice’ was that neither PHR followed the Chisnell
and Redish recommendation of allowing the older adult user to increase font size directly on the
webpage. If ‘Alice’ increased the font size through the web browser settings, a horizontal scroll
bar hid the “log in” link on both homepages which could make ‘Alice’ miss the “log in” link

altogether.

?Help ® Sign Up @ Login

Tour  Why bout U /

ay to improve your health 3

Remember your pills. Be organized. Get connected.

(™

free. T G— 1
________

Manage your '+ Track your O eHealth Made [+ Free Apps '+
Medications - Health - Easy - Manage your health from
Schedule, remember, and Record your stats, visualize Designed from the point-of- your smartphone, in real
track your meds, your goals, and share your view of the patient and time and on-the-go.
prescriptions, and doctors. progress. caregiver. >)

‘.’ (“
) iPhone anszoi>

Patient-centric eHealth Platform »

“Much sleeker and Empower your patients, employees, Our Story
easier to use than residents, members or customers. Learn about

the story
It's so easy to miss a dose in the behind
afternoon. = 7 dtext our great
@ messages have been a lifesaver. technology.

- Hannah's Mom Watch the Video ©

HealthVault and
Google Health.

Figure 4. Paper 2: Cluttered Landing Page for PHR B
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1. Large button that could confuse users by taking them to an account creation website instead of
the login page
2. Automatic scrolling text boxes with a large amount of content
3. The relatively small “log-in” link is the only way to login into the PHR
Accessing Medical History

The homebound older adult scenario called for ‘Alice’ to access her previous cancer diagnosis.
She was unable to accomplish this task in either system, despite the fact that both PHRs offered a
way to store this information. The reviewers thought that ‘Alice’ would be inhibited by the
general design of these systems with the small font, poor color contrast, and a lack of white

space between content. Figure 5 displays the table of contents from PHR A that highlight these

general usability design problems.

Table of Contents 1
e ALLERGIES, ADVERSE REACTIONS, ALERTS
o MEDICATIONS

o MERLALQNS ADMINISTERED
o PROBLEMS 2
PR "

e PROCEDURES

e RESULTS

e FUTURE SCHEDULED TESTS
e CARE PLAN

e SMOKING STATUS

\Y N o
e SURGICAL HISTORY

e OB/GYN HISTORY
AAL Y a

o FARS

OCIAL HX

POWER OF ATTORNEY

e UPLOAD FILES
e BIRTH HISTORY
e MOTHER'S HISTORY

1. The entire table of contents contains difficult to read font with small font size, poor color
contrast, and all capital letters
2. Many content headers have similar names including problems, current medical history, past
illness, and end of life issues
Figure 5. Paper 2: Table of Contents from PHR A
Additionally, the reviewers thought that ‘Alice” would find navigating both PHRs

difficult due to the poor content headings. For example, as displayed in Figure 5, ‘Alice’ would
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29 ¢¢

have four different links to choose from that all sounded similar: “problems,” “current medical

9 ¢

history,” “past illness,” and “end of life issues”. Each one of these links takes the user to a
separate table, but only one table (“past illness™) displays her cancer diagnosis.

Figures 6 and 7 show the tables associated with the “problems” and “current medical
history” links. As shown in these figures, the tables introduce more medical jargon such as
“Snomed Code”, which may further confuse the layperson. In addition, neither table instructs the
user how to view their past medical issues, either by offering a cross-link to the “past illness”
table or by using headings that make it clear that the table only contains current medical
conditions. The reviewers thought that the combination of the general usability issues, multiple

potential content headings, and the lack of cross-links in the tables, would likely prevent ‘Alice’

from finding her past illness, leading her to assume that the cancer diagnosis was not in the

system.
PROBLEMS
A
Problem Name ICDY Code E Snomed Code E Start Date Modified Date Status E
Kidney disease 5/10/2016 Active
Frailty 5/10/2016 Active
Depression 5/10/2016 Active
Arthritis 5/10/2016 Active

1.Main headings do not link to “past illnesses”
2. Clinical jargon is used on table headings

Figure 6. Paper 2: “Problems” Table from PHR A
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Medical Problem E Notes

Kidney disease (j) Chronic since 2012
Arthritis ((J) of the shoulders since 2012
Depression {(J) since 2014

Frailty () since 2015

1.Main headings do not link to “past illnesses”
3. Table heading does not specify whether these problems are current/active or past/inactive

Figure 7. Paper 2: "Current Medical History" Table in PHR A

3.2.3.5 Administration of Medications

All three personas had tasks related to medication administration. In this category, the reviewers
thought that both the homebound older adult (‘Alice’) and the family caregiver (‘Matthew”)
would be able to find and view the medication lists. Although the small font and poor color
contrast would still hinder ‘Alice’s’ navigational ability, the clear titles that point to the
medication lists would likely help ‘Alice’ identify and move to the correct location in both
systems.

‘Matthew’s’ task list also called for him to print out medications to take to his dad’s
upcoming doctor appointment. In PHR B, the reviewers thought that ‘Matthew’ would be able to
accomplish this task with minor issues. This PHR offered a way to print the medication list from
the same page as viewing the list. However, in PHR A, the reviewers thought that ‘Matthew’
would likely be unable to complete the task. As shown in figure 8, this PHR required a user to
navigate to a separate “print” menu that was not connected to the medication list or any other

documentation accessible from the table of contents.
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R - [

Print History
Clinical Summary Print PDF History

( For Flash / €D / Thumb Drive )
Person name LK CCD/C-CDA Import and Export
Age 66 poB ( Electronic Format Only )
Gender Male Race - .
Ethnicity Preferred language Frack My BF, Suger, e
Address My Heaith Diary

1. Separate print menu for all printing activities in system
2. Printing capabilities are limited to printing history or printing PDF history. More granular print
options are not available

Figure 8. Paper 2: Print Menu in PHR A

Finally, the task list for the home health nurse (‘Lisa’) included changing the dose of one
of her client’s medications. Similar to ‘Matthew’, the reviewers thought that ‘Lisa’ could
navigate to the medication list with no problems in either system; however, updating a current
medication entry would be challenging. Neither PHR offered a way for a user to simply update a
dose without deleting the previous dosage information. Therefore, ‘Lisa’ would be required to
discontinue the current medication entry and create a new entry to keep the current and previous
dose information. As shown in figure 9, PHR A would not allow ‘Lisa’ to save changes to an
existing medication record. Further complicating matters, the text boxes in this medication
section appear to be able to accept new values. However, if a user enters in a new dose and
presses “next,” the changes are not saved. The reviewers’ thought that this would not only make
this task difficult for an average user, but this could also pose a safety hazard. If ‘Lisa’ did not
verify that the changes were made, she could think that the dose was updated but not have the
system recognize the changes. Additionally, the re-entry of the medication information in both
PHRs would seemingly waste ‘Lisa’s’ documentation time, making the system more burdensome

for her.
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Please Note : Enter the approximate date if date is unknown Last Updated Date :09/13/2016

Medication Add
Med Name Strength How Often Prescribed Date Notes
Select -l B

Med Name Strength How Often Prescribed Date Notes

simvastatin 20mg Once a Day -l 9/13/2016 dose change ]
v

Catopri 25mg Three times aday - 5/172016 for high blood pressure, take 1 pill one hou| | I
v

Candesartan 16mg Once aDay -l 5172016 for high blood pressure, take one pill each | |
v

Bisoprolol 10mg Once a Day - 5/12016 for high blood pressure, take one pilleach | | I
v

Furosemide 40mg Once a Day -l 5/1/2016 for congestive heart failure, take one pil es| | I
v

Last Updated Date :07/20/2016
Removed Medication List

Med Name Strength How Often Prescribed Date Notes Reason Removed Date
Furosemide 40mg Select 7/20/2016
Captopril 25mg Three times a day 7/20/2016
Candesartan 16 mg Once a Day 7/20/2016
Bisoprolol 10mg Once a Day 7/20/2016
Simvastatin 40mg Once a Day 7/20/2016
D
w\}/b 2
—
T eo18

1. Changes to text in these boxes are not automatically saved by the PHR
2. There is no saved button to keep changes made to the medication record
3. Selecting “next” or “back” does not save changes to the record

Figure 9. Paper 2: Challenges with Updating an Existing Medication Record in PHR

3.2.3.6 Tracking Patient Reported Data

Our tasks required the homebound older adult (‘Alice’) to enter her pain score so that the home
health nurse (‘Lisa’) could review it. Both systems offered a way for the patient to track their
pain. The reviewers did not think that ‘Alice’ would be able to complete this task in either
system, and ‘Lisa’ would have significant difficulty in one PHR and be unable to complete the
task in the other. PHR A had a confusing title for the patient tracking section titled: “track my

BP, sugar, etc.” While ‘Lisa’ may be familiar with the acronym “BP”’ and colloquialism “‘sugar”,
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and understand that “etc.” may include pain, the reviewers thought that ‘Alice’ would have
difficulty understanding this title.

If “Alice’ did reach the right section, she would have to go through a complicated
workflow to add a new pain value. As shown in Figure 10, users must first check the “pain” box
to add a new value to the correct patient-tracking item. This would take the user to a second
screen where the user could add a new value using the small, green plus sign. The lack of
directions on this page, coupled with the small font and green button, made the reviewers think

that ‘Alice’ would be unable to accomplish this task on her own.

wmm-wwm ~  Track My BP, Sugar, etc Print ~

Test/Data Entry
I Flow Sheet
AllAIBICIDIEFIGH/I|IJKILIM/INOPQRSTIUVW|XYZ0123456/7889
Orthostatic BP check Accuchek BP / Pulse Check
Creatinine Reduction Ratio in Blood DM and CAD Profile Hemoglobin
@Pain ' E Respiration/Pulse oximetry Weight/BMI check
[Add New]
Internal Lab Elements

The Test/Data name is : Pain

Name * Range/Condition Value/Description

May 15 5/10 Feeling ok at bedtime

May 16 2/10 In lots of pain right no

E Name* @ © Range / Condition Value / Description
°Add E
o snecomer

Steps to track pain:
1. First users check the test/data that they would like to enter
2. Secondly, users click on the green plus sign
3. Finally, users complete the text boxes associated with the patient-tracking item
4. All tracking items are text boxes without instruction on how to complete
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Figure 10. Paper 2: Tracking Pain in PHR A

PHR B required ‘Alice’ to navigate to the “My Stats” section of the PHR, and toggle the “view

by” drop down menus to access the “pain” chart. As shown in figure 11, Alice could only click

the “add a new reading” after she had navigated to the correct pain graph. If ‘Alice’ added a new

reading to the first chart that was presented she would be asked to rate her ‘general wellness’.

The reviewers felt that most users would likely miss the “view by” drop down box, including

‘Alice.’

View by

[]

My Stats: General Wellness

]

General Wellness v | | Month v | Chart N £y PrintfShare
General Wellness

Hemoglobin F Mass/volume In Blo...

Creatinine Reduction Ratio General waliness

) Sep 3, 2016 - Oct 3, 2016
Pain

Star Scale (1-5)

Dashboard Charts

Compare with ...

Steps to track pain:
1. Select pain from the “view by” dropdown menu
2. Click the “add a new reading” button

Figure 11. Paper 2: Tracing pain in PHR B

Finally, ‘Lisa’ would be required to perform the same functions in both PHR A and PHR B to

view ‘Alice’s’ pain scores. Again, due to the complexity of the workflow required to find the
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pain score in each PHR, the reviewers felt that ‘Lisa’ would also be likely unable to accomplish

these tasks correctly, or in an efficient manner.

3.2.3.7 Organizing Medical Documents

The task lists of the family caregiver (‘Matthew’) and home health nurse (‘Lisa’) included
organizing medical documents. ‘Matthew’ was asked to view and download his father’s
Outcome and Assessment Information Set (OASIS) document. ‘Lisa’ was asked to upload her
home health note, and to view a note from an outpatient cardiology appointment. As long as
‘Lisa’ and ‘Matthew’ were able to navigate to the correct areas of the PHRs, the actual tasks of
viewing, downloading, and uploading the documents were straightforward in both systems. PHR
A would require ‘Matthew’ and ‘Lisa’ to navigate to the correct section either by using the table
of contents (“upload files”) or through the website main headers (“My labs/radiology/other
files”). PHR B labeled the document area as “vault.” The reviewers felt that these headings were
unclear, and could lead either persona to give up before accessing the correct files. In addition,
both PHRs had potentially misleading headings such as “journal,” “medical record sharing,” and
“resources.” Depending on the perspective and persistence of the user, we thought that users may

or may not be able to correctly find the correct area through trial and error.

3.2.3.8 Managing Laboratory Values

The final category of tasks that the personas were asked to perform pertained to managing
laboratory values. In the family caregiver scenario, ‘Matthew’ received a mailing from his
father’s doctor with the results from his recent laboratory tests. ‘Matthew’ wanted to update his
father’s PHR by entering these values into the system. Again, the reviewers felt that usability

problems would prevent ‘Matthew’ from easily performing these tasks. As with the other tasks,
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finding the correct location of the laboratory values was confusing with the headings in these
systems. PHR A required ‘Matthew’ to go to the “track my BP, Sugar, etc.” menu, and PHR B
required him to record the information in the confusing patient tracking graphs (as shown in
Figure 11). Once ‘Matthew’ navigated to the correct area, he would be required to perform the
complicated workflow to confirm the new laboratory values are not currently in the system, and
to add the new values. As discussed in the pain tracking section, the reviewers felt that these

steps would be too complicated for ‘Matthew’ to accomplish.

3.2.4 Discussion

When analyzing our results, it is important to note how PHRs are different from other consumer
information technology tools. First of all, PHR users do not always know what pieces of
information are in the system unless they entered it themselves. When other users, such as formal
or informal caregivers, enter information into the system, patients may not be aware that this
information exists. For example, in the homebound older adult (‘Alice’) scenario, she did not
enter her own cancer diagnoses into the system. Therefore, we thought it was reasonable to
assume that if she saw a list of diagnoses that did not include everything, ‘Alice’ would just
assume that the information wasn’t documented in the system and would not search for another
location. Secondly, unlike other consumer technologies, a PHR is not the only way for users to
obtain their personal health information. Healthcare consumers have many choices on how to
access and organize personal health information including calling a doctor’s office, receiving
mailings, keeping paper documents, and accessing multiple electronic systems such as claims
information from an insurer. Therefore, if a PHR is difficult to use, someone like ‘Alice’ or

‘Matthew’ may just choose to use other means of accessing the information.
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Our review of commercially available PHRs found that many PHRs might not be
designed to promote care coordination among homebound older adults, family caregivers, and
home health nurses. Our assessment determined that administrative functions, viewing and
printing medications, and organizing medical documents were the easiest tasks for our team to
complete. The other tasks (viewing past diagnoses, tracking patient reported pain, updating a
medication dose, and managing laboratory values) would likely be too difficult for our personas
to complete.

In addition, we found some usability challenges that could create differences in the care
team members’ abilities to effectively use the PHRs. The reviewers thought that our homebound
older adult persona ‘Alice’ would be most affected by the design of these systems. Neither PHR
seemed to follow Chisnell and Redish’s recommendations to make websites easily navigable for
older adult users. Chisnell and Redish advocate improving usability by allowing users to
customize font size, using a color scheme with good contrast, using cross-links to make similar
tasks easier to accomplish, and minimize scrolling (Chisnell & Redish, 2005). These PHRs could
have made their websites more user friendly to people like ‘Alice’ by following these guidelines.

Our review found that older adult users aren’t the only care team members who will
likely be affected by usability challenges. We gave our family caregiver persona (‘Matthew’) and
home health nurse (‘Lisa’) more complicated PHR tasks, such as entering multiple laboratory
values and changing medication doses. These tasks were inhibited by both general usability
problems, such as finding the correct location in the PHR to perform these functions, and by

complicated workflows.
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3.2.4.1 Data collected through methodology*

Overall, this methodology allowed the authors to comprehensively evaluate the usability of two
PHRs for a care team that consisted of users with different technological abilities. Using the
modified Chisnell and Redish methodology, we were able to identify certain tasks in each system
that would be difficult for a specific type of user to perform, as well as discover overall areas of
improvement that could help improve the usability for all three types of users.

We were able to identify three different types of results by using this methodology to
conduct a heuristic usability evaluation. First, this methodology allowed us to identify usability
challenges that may present a challenge to any user who wishes to perform any functionality in
the PHR. For example, all three of our personas found it difficult to understand the PHR
structure, and struggled to use the headings to navigate through their scenarios. These types of
results prompted general design recommendations that are similar to traditional heuristic
evaluation recommendations, such as “improve the headings of the system menus.”

In addition, this methodology allowed us to understand how performing different
functions within the system created varied user experiences. For example, all three personas had
to access the medication list within their scenario. ‘Alice’ viewed her medication list, ‘Matthew’
printed his dad’s medication list, and ‘Lisa’ changed a medication dose. ‘Alice and ‘Matthew’
had little difficulty completing their tasks, each scoring a 3 or 4 in both systems. ‘Lisa,” on the
other hand, found this to be one of her most challenging work items (scoring a 1 and a 2). The
difference between the user experiences wasn’t because ‘Lisa’s’ characteristics made it more
difficult for her to complete her task, but that the interfaces to update the medication list were

poorly designed in both systems. This type of finding allowed us to make specific

* This section is adapted from Kneale, Mikles, Choi, Thompson, & Demiris, 2017.
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recommendations on how the PHRs could improve specific functionality, such as “improve the
workflow for updating a medication dose.”

Finally, this methodology also allowed us to better understand how user characteristics
affected an individuals’ experience with the PHRs. We used these types of results to provide
design recommendations that were targeted for specific user groups. For example, ‘Alice’ had
the greatest difficulty with the color contrast (e.g. white font on a light blue background) and text
size. ‘Matthew’ had the greatest challenge with navigating complex workflows because he had
other tools (e.g. calling the home health nurse) that he could use to complete his scenario tasks.
Finally, ‘Lisa’ had the greatest advantage with navigating the systems because of her
understanding of clinical abbreviations (e.g. “BP), and the overlap in design between these PHRs
and clinician-focused electronic health records. Therefore, this methodology could also be used
to make specific recommendations to promote the use of a target end-user population. It also
may help CHIT designers understand the needs of different user populations. In situations where
the CHIT will be used by a variety of patient populations, such as PHRs, these recommendations

could help design systems that meet the needs of all potential users.

3.2.42 Ease of Using the Methodology”

Once the reviewers were fully trained on the methodology, evaluation materials were complete,
and the evaluation protocol was finalized, this methodology was relatively straightforward to
follow. During the training sessions, the reviewers had the opportunity to identify details of the
persona and scenario tasks that were confusing, and reconcile these details to ensure consistency
between reviewers. In addition, the training allowed us to come to consensus about the abilities

and weaknesses for each persona.

> This section is adapted from Kneale, Mikles, Choi, Thompson, & Demiris, 2017.
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Because some functionality in the PHRs was more difficult to use than others, a
persona’s PHR aptitude became a key factor into coming to an agreement on the final score. This
was especially important when determining if a task or heuristic was a “2” (serious problem) or a
“3” (minor hindrance). The characteristic comparison, designed based on the original
methodology, became a key resource for helping our team come to consensus on how each
persona would react during a difficult-to-use task. The reviewers also differed in how they
envisioned personas with potentially similar abilities, which was an issue for the caregiver and
home nurse personas who were both middle-aged adults. Faced with personas with similar
physical abilities, differences in scores arose from imagined personality characteristics such as a
persona’s level of patience or comfort with types of websites. In contrast, scoring tasks for the
older adult persona was easier since ‘Alice’ was more likely to fail a task due to factors that were
easy to ascertain visually, such as font size and color contrast. Discussion was crucial to
harmonizing the group conceptualization of a persona and reconciling scores.

The reviewers also differed in terms of their computer configurations. They used
computers with differently sized screens and with different default browser settings. One
important factor to consider was default browser font size and the effects of using zoom
commands to change the sizes of images and text on the screen as systems differed in how they
rearranged their webpages in response to these settings. Another potentially important factor was
the reviewers’ browser plug-ins, such as the use of plug-ins to render PDFs, which could affect
how systems function. It was useful to explore computer settings and how they would alter a
system’s ability to meet the needs of the personas in our discussion.

Finally, our process and findings demonstrated that the Chisnell and Redish set of

heuristics is robust. It has twenty overall heuristics, and up to eight sub-categories under each
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heuristic. For our evaluation, we sometimes struggled to reach consensus on where an
observation would fit into a single heuristic, as there appears to be some overlap between
definitions. For example, it was often difficult for the reviewers to place comments into the three
following heuristics: “make pages easy to skim or scan (#13)”, “visually group related topics
(#15), and “make it easy to find things on the page quickly (#18)”. In order to put an observation
into the correct heuristic, we had to continually review the original intention of these heuristics,
and reach a consensus of where the observation best fit. Other heuristics for older adult web
users have a smaller list (Kurniawan & Zaphiris, 2005; Lynch et al., 2013; Zaphiris et al., 2005),
which may decrease the time associated with scoring and reduce the amount of perceived overlap
between categories.

Although a smaller list of heuristics may be helpful for reviewers, we also found that
some of our observations did not fit into any of the existing 20 heuristics. The additional
comments involved observations related to workflow (e.g. “too many clicks to perform a task,
‘Matthew’ will probably give up”), inconsistent functionality (e.g. “However, if she clicked on
any of the links under Table of Contents, the logout link is not there anymore”), and unhelpful
information (e.g. “She scrolls down and finds the FAQ, but it doesn’t answer her question™).

These results suggest that additional work on the Chisnell and Redish heuristics may be needed

to identify a comprehensive and concise set of heuristics for older adult web users.

3.2.43 Use of Multiple Reviewers’
Using only one reviewer to evaluate each website helped Chisnell and Redish evaluate 50
different websites during their study period; however, this methodological choice may have led

to unintentional bias of the evaluation results (Chisnell & Redish, 2005). Since only one

® This section is adapted from Kneale, Mikles, Choi, Thompson, & Demiris, 2017.
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researcher evaluated each system, there was the potential for the individual researchers’ biases
and preconceived notions of the characteristics of a usable website to skew their results. Our
protocol, by having all three reviewers evaluate each PHR, reduced the number of systems
evaluated, but it also increased the amount of time spent on each system and provided for
multiple perspectives to view each system. Having multiple people review each system allowed
us to improve the completeness of our observations, and reduce the likelihood that bias from an
individual reviewer would be reflected in our final results. We found this to be especially useful
because using these systems often proved difficult, and reviewer fatigue was present when a
reviewer had a particularly hard time accomplishing a scenario task. We can see this fatigue in
the agreement results, where one reviewer having a different experience than the other two
caused most of the disagreement. This fatigue had the potential to bias the reviewer against the
system and lower the score ratings for subsequent tasks. This bias was mitigated when the results
from all three reviewers were compared, discrepancies between observations were discussed, and
final ratings were scored through consensus.

Using multiple reviewers allowed us to gain a better understanding of the potential end-
user experiences by identifying multiple pathways to accomplish each scenario goals, and be
able to adjust our original opinions if reviewer fatigue caused a rating to be too high or too low.
As seen in our agreement statistics, despite the extensive training, the reviewers still
conceptualized some aspects of the personas differently. This affected where they initially
looked on the screen to complete a task, how they interpreted labels and instructions, and their
expectations for how different controls in the systems should behave. This resulted in coverage

of a wider range of probable end-user behaviors, which helped to develop a larger and more
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comprehensive list of positive and negative observations for each persona and for most of the
heuristic categories.

One significant challenge emerged because multiple reviewers used the same persona
logins in each system, and system settings and data were not reset between reviewer evaluations.
Therefore, if a reviewer erroneously entered data in the wrong spot in the system for data entry
scenario tasks, the reviewers that tested the system afterwards may mistakenly believe that this
was the right place to access the data. One way to get around this reviewer error would be to
reset the PHR after each reviewer, or create mirror PHR accounts for each reviewer. Resetting
the PHR after each review would increase the time that each review took by eliminating the
potential for reviewers to conduct the evaluations concurrently. Creating separate reviewer PHR
accounts would require more set-up time, including finding a distinct email address for each

reviewer account.

3.2.4.4 Time to complete tasks’

Some researchers may look to a heuristic evaluation to reduce the time and money spent on a
usability study. Our methodology still required a significant amount of resource investment. We
did not have expenses related to participant recruitment and retention, but we spent a significant
amount of time preparing for and conducting the research. For example, the reviewers finalized
the evaluation protocol, and were trained over the course of a two-month period.

The primary author (LK) conducted most of the preparation activities including preparing
the materials, validating the personas and scenarios, and setting up the PHR systems. All
reviewers, however, participated in extensive training. This training was helpful for us to ensure

that our materials were robust, and that all three reviewers had a similar understanding of the

7 This section is adapted from Kneale, Mikles, Choi, Thompson, & Demiris, 2017.
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personas, tasks, and heuristic guidelines. Conducting full reviews on systems not included in the
final analysis was found to be very helpful in expediting the actual time spent on the PHR
systems included in the final evaluation, though it initially increased workload.

Despite the investment in time, the strength of this methodology is the robust design
recommendations generated from the results. From the results of this one study, we were able to
identify design recommendations based on overall aesthetics and system design, classify
problematic workflows, and illuminate the differences between user populations. For our study
goal, the robust nature of these results was worth the time investment; however, we recognize

that not all usability studies have the same goals.

3.2.4.5 Use of Personas and Scenarios®

The Chisnell and Redish methodology is unique because it uses personas to capture the diversity
of abilities within a larger end-user population to enhance the heuristic evaluation process. We
found that the personas were most helpful combined with scenarios. The personas and scenarios
allowed us to define tasks that were most important based on an individual’s role, and
specifically evaluate these tasks in each system. Standardizing the tasks in each system allowed
us to better compare our results, identify tasks that were consistently hard to accomplish, and
understand how overall usability could be improved through general system enhancements such

as increased font size.

3.2.4.6 Use of Observations before Heuristics’

Another characteristic that makes the Chisnell and Redish method unique is the use of

observations to drive the heuristic evaluation instead of evaluating all heuristics in a list. Our

® This section is adapted from Kneale, Mikles, Choi, Thompson, & Demiris, 2017.
% This section is adapted from Kneale, Mikles, Choi, Thompson, & Demiris, 2017.

78



study found this to be an efficient way to capture information about the ease of use of a system
without having to access each system page. This was especially helpful since we were evaluating
PHR systems that were complex and that contained multiple pages, menus, and functionality.

Using data from three reviewers, we were able to develop a comprehensive list of
observations that led to populating most heuristics for each persona. There were only two
heuristics that were not scored for any user, in any system: “provide feedback in other modes in
addition to visual” (#9) and “include a site map and link t it from every page (#12).” The original
methodology involved using a tactile mouse to provide haptic feedback. We did not use any
assistive devices in our review. Future heuristics, however, may wish to consider haptic devices
as well as evaluating the text-to-speech functionality if these devices are regularly used within
the end-user population. In addition, neither system reviewed used site maps as part of their
design.

Using the observations to drive the heuristic evaluation also prompted the reviewers to
focus on the more negative aspects of the systems because problems were easier to spot than
positive aspects of the system. The purpose of our study was to evaluate the usability, and to
identify potential problems for home health care teams, therefore having more negative
observations than positive observations met our research needs. This methodology may not be
appropriate for researchers looking to accurately compare the number of positive and negative

aspects in a single system.

3.2.4.7 Implications for Design

Having one or more care team member opt out of the PHR because of usability challenges would
reduce a PHR system’s effectiveness for care coordination. For example, if ‘Lisa’ wanted to

understand ‘Alice’s’ pain level between visits, she would not be able to use a PHR to do so
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unless ‘Alice’ was able to successfully enter her pain information and ‘Lisa’ could retrieve it.
Therefore, it is important for all care team members to be able to use the PHR for their tasks. Our
results show that a least some commercially available PHRs are not following guidelines for
older adult web users. This could potentially reduce the likelihood that some older adults
ultimately adopt these tools, which in turn would discourage patient engagement. However, this
does not mean that all tasks have to be usable for each care team member. The care teams in
these scenarios had distinct role and tasks. In care teams with division of labor, the PHR only has
to work well for the particular user/task combination. Perhaps PHRs that allowed more
customization based on roles/tasks could be one way to improve the usability for all, by reducing
the number of tasks available in the PHR that are irrelevant to a particular person. Therefore, we
suggest that more team-oriented usability studies be conducted on PHRs to ensure that the most
important functions to a care team role are both available and usable. By focusing efforts on role-
based design, the cost of evaluating the usability of PHRs can be reduced to only the problems
that would directly affect the system’s ability to become a care coordination tool.

In addition, the Chisnell and Redish heuristics recommend that technologies reduce the
need for users to rely on their memory to perform tasks (Chisnell & Redish, 2005). One way to
support this is to develop PHRs with the capability to passively enter data into the system, and/or
alternative methods to retrieve information. Some older adults with chronic diseases have used
connected medical devices, such as blood pressure monitors and glucometers, to automatically
record health readings (Harte et al., 2014). In addition, other researchers have begun to explore
using voice-activated controls to help older adults retrieve information from PHRs (Greysen,
Chin Garcia, Sudore, Cenzer, & Covinsky, 2014). This could help our users bypass some of the

usability challenges that were found to enter or access important PHR information. For example,
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a voice operated smart speaker could be used to help individuals locate specific information-
such as ‘Alice’ asking whether her cancer diagnosis was recorded. This would eliminate the need
for ‘Alice’ to manually search the PHR for this information. Additionally, imagine how easy it
would be for our homebound older adult ‘Alice’ to enter her daily pain score if she could simply
say: “today my pain score is 6.” Neither PHR that we reviewed included these newer
technologies. In order to increase the usability of PHRs for all users, future systems should

investigate how these emerging technologies could enhance existing workflows.

3.2.4.8 Limitations

Although we don’t suggest that two PHRs are representative of the design of all systems in the
marketplace, our results are still important for understanding how usability challenges can reduce
the effectiveness of care teams by hindering the tasks available to certain team members. The
main limitations of our study are that 1) we determined the functionality criteria based on a
literature review, 2) we performed the usability study using expert reviewers, and 3) it is difficult
to account for the effect of training on the usability of these systems. It is possible that
homebound older adults may view the perceived benefit of PHRs differently than we expect. We
mitigated this risk by carefully examining the existing literature about the needs and
characteristics of homebound older adults (Beck et al., 2009; Leff et al., 2015; Millerick, 2004;
Musich et al., 2015), and performing a systematic literature review on older adult’s opinions of
PHRs (Kneale & Demiris, 2017). In addition, although we used a heuristic evaluation
methodology that allowed us to specifically consider the perspective of a homebound older adult
through a profile that was validated by home health nurses (L. Kneale, Mikles, Choi, Thompson,

& Demiris, 2017).
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In addition, it was difficult to account for the effect of training. Some PHR users, such as
the home health nurse (‘Lisa’), may use a PHR regularly for their job duties, and quickly learn
how to overcome usability challenges. Other users, such as the family caregiver (‘Matthew’),
may only be using the PHR at irregular intervals. Therefore, even if ‘Matthew’ was trained on
the PHR features and navigation, he may or may not be able to recall this information when
accessing the system. For our evaluation, we placed emphasis on the PHRs being usable, even

for the first time or infrequent user.

3.2.5 Conclusion

This study evaluates the usability of two commercially available PHRs. These systems were
chosen because they were found to have a high number of features relevant for home care
clients. We recognize that the design of the two PHRs in this review may not be generalizable to
all systems in the marketplace; however, our results still highlight an important problem. These
two PHRs do not appear to be designed to support effective care team coordination. We found
that usability problems will likely inhibit all care team users of the system, and will be most
problematic for our homebound older adult patient. Homebound older adults may be a difficult
population to design technology for; however, as the population grows we should expect more
patients to want to adopt these tools. Therefore, we need to explore how to modify the design of
existing systems to fit homebound older adult needs. This will not only promote the adoption
among the homebound older adult population, but among other users who may have similar
characteristics. Only by designing PHRs to be universally usable can we truly count on these

tools to enhance patient engagement and care coordination among team members.
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CHAPTER 4: PAPER 3: RECRUITMENT OF HOMEBOUND
OLDER ADULTS FOR A PERSONAL HEALTH RECORD
PILOT STUDY

4.1 INTRODUCTION

The purpose of this chapter is to describe my efforts to recruit and retain homebound older adults
for a PHR evaluation study through partnerships with Seattle-area home health agencies. The
paper describes my recruitment procedures, and outlines the results from these procedures. In
addition, I summarize lessons learned for others who wish to involve homebound older adults in

technology-based healthcare systems research studies.

4.2 PAPER 4 FULL TEXT:

4.2.1 Introduction

In today’s healthcare environment, patient activation is growing in importance as evidence
emerges that it can be an important predictor of health outcomes, patient experience, and
healthcare expenditures (Cunningham, Hibbard, & Gibbons, 2011; Greene et al., 2015; Hibbard
& Greene, 2013). Patient activation “emphasizes patients’ willingness and ability to take
independent actions to manage their health and care” (Hibbard & Greene, 2013, pg. 204).
Activated patients have higher rates of participation in self-care routines, rate their relationship
with their care providers higher, and use the emergency room less often than non-activated
patients (Hibbard & Greene, 2013).

Older adults who are homebound face substantial barriers to patient activation.
Homebound older adults have more chronic conditions, complex medication schedules, and

report higher levels of cognitive and functional impairment than their non-homebound peers
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(Ornstein et al., 2015). In addition, many services available to homebound older adults are
unable to address individual barriers to patient activation, such as behavioral health issues and/or
literacy (Musich et al., 2015). Finally, recent reductions in federal funding of home-based care
programs have caused some homebound older adults to experience gaps in healthcare services
(Musich et al., 2015). The combination of these factors may reduce an individual’s patient
activation, which may, in-turn, lead to poorer outcomes and patient experiences.

Recently, the United States Department of Health and Human Services (HHS) suggested
that healthcare providers use personal health records (PHRs) to support patient activation among
their patient populations. PHRs allow individuals to access, manage, and share their personal
health information (Detmer et al., 2008; 2003). Intervention studies have shown that PHRs have
the potential to increase patient activation (Solomon et al., 2012), promote health behaviors
(Chrischilles et al., 2014), and improve the patient-clinician relationship (Heyworth et al., 2014;
Nagykaldi et al., 2012). Because of the HHS promotion of these tools since 2009, the number of
PHRs available healthcare consumers has increased. In fact, one recent study has estimated that
75% of all U.S. patients will have access to at least one PHR by 2020 (Ford et al., 2016). Much
of this improvement has been the direct result of the HHS policy called Meaningful Use, which
was part of the 2009 American Reinvestment and Recovery Act (Ford et al., 2016).

Home health agencies were excluded from these recent health information policy
initiatives, including Meaningful Use (Ruggiano, Brown, Hristidis, & Page, 2013). This
exclusion has been particularly worrisome because there is limited knowledge about how
information technology in home health agencies differs from clinic-based care environments. In
addition, excluding home health from these efforts creates additional health data silos, and may

exacerbate existing communication and care coordination issues (Ruggiano et al., 2013).
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In order to fully understand the potential of PHRs in home health, more research is
needed that will involve homebound older adults in evaluation studies. Previous literature has
documented that challenges with recruiting homebound older adults for research studies;
however, these studies have focused on recruiting homebound older adults for nutrition
interventions (McAuley, McCutcheon, Travis, & Lloyd, 2005; Ritchie & Dennis, 1999). The
purpose of this paper is to describe the opportunities and challenges of recruiting homebound
older adults for a personal health record evaluation study through partnerships with home health
agencies. We present our recruitment protocols from a partnership with three home health
agencies, and the outcomes of these efforts. Our results highlight the opportunities and
challenges of recruiting homebound older adults for studies involving consumer health

information technologies.

4.2.2 Methods

4.2.2.1 Overview of PHR evaluation study procedures

Our study recruited homebound older adults who were enrolled in home health nursing services
following a hospitalization. Older adults were eligible if they were referred to home health
following an inpatient admission, able to provide informed consent, had Internet and an Internet-
enabled device in the home, able to read and write in English, did not disclose a cognitive
impairment during eligibility screening, and were able and willing to provide informed consent.
Participants were asked to participate in three to four sessions with the study team.
Participants who were enrolled in home health for less than one month during the study period
were asked to participate in three research sessions: baseline, home health exit, and study exit.

Participants who were enrolled in home health for longer than one month during the study period
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were asked to participate in four interview sessions: baseline, home health midpoint (around 30
days after baseline), home health exit, and study exit.

After informed consent, participants were introduced to the PHR used in this study.
Participants were provided training on the system that included supporting account creation,
providing an overview of the features, and answering any participant questions. After the
training, participants were asked to talk about their initial impressions of the system. This
interview included questions about how the tool could be used in the home health care routines,
and what features appeared most and least helpful. After the interview, participants were asked
to complete a couple short questionnaires. Participants could choose to complete these
questionnaires on paper or orally (as administered by the research team member). The
questionnaires asked participants about their previous technology experience, their electronic
health information seeking behaviors, and scored their patient activation level. Subsequent
meetings included additional system training, participant interviews about their interactions with
the system, and their patient activation level. At the end of each subsequent meeting, participants

were offered a $25 cash gift card for their time.

4.2.2.2 Identification of partner home health agencies

We approached nine home health agencies in the Seattle metropolitan region through e-mail,
cold calling, and personal contacts. The research team had personal contacts at four (44%) home
health agencies. Only one agency that was contacted without a personal connection returned
communications. Five agencies were willing to meet with our research staff to discuss the
project, and three agencies (33%) were willing to support recruiting efforts. Of the agencies that

did not wish to participate, one agency cited concern about competing interests for their clinical
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staff and a perceived lack of nurse acceptance. One agency cited a concern about conforming to

internal research policies and regulations.

4.2.2.3 Potential participant approach: home health agency A

Home health agency A is a large Medicare-certified home health agency. This agency is
associated with a large hospital system in the metropolitan region. Home health agency A offers
a wide-range of in-home services including nursing, therapy, and home care. Most of the home
health referrals are generated from one regional 400+ bed hospital within the system. This
agency recruits from urban and rural patient populations.

The research team worked with the agency to approach all older adults at the start of
home health nursing services. The referral process that was used is displayed in figure 12. This

process was created with, and championed by, the director of the home health agency over a

period of several months.
Home Health Liaison Face to face meeting in

meets with client to clients home.

Older adult is referred to -l . 9 .
Home health agency A consent for home health Pm;ll;:? ;uz";(;’wn:;::zdy

services. referral form

Send referral form
via secure
email to
Research team

Does the client
agree to be
contacted?

No

A, A

Research team contacts the
potential
participant with the contact
information provided

Research team puts the refusal
information into the RedCap
study database

Figure 12. Paper 3: Referral Process for Home Health Agency A

As noted in figure 12, both a referral form and a study flyer were used to advertise this study.
Study flyers were included in all start of care packages. These packages are routinely left with all

home health clients at the start of care. Included in this documentation are important information
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about agency A’s home health services, contact information for individual home health
providers, and paper education material for their client’s self-management routines. The referral
form was used to guide the initial approach of potential participants. Clinicians were asked to
approach all new clients, regardless of perceived eligibility, and use the referral form to ask
whether they could share the older adult’s contact information with the research team. If the
potential participant agreed, the referral form would be completed with his or her contact
information. If the potential participant declined, the clinicians were asked to complete basic
information about the patient including reason for refusal, client age, and racial/ethnicity
identity. This conversation was expected to happen at the start of care, or within the first two
home health visits. Home health clinicians used electronic health record notes to communicate
that the referral form had been completed.

Referral forms were completed on paper, scanned by home health agency staff, and sent
to the research team via secure email. The referral forms were expected to be sent to the research
team within 48 hours of completion. To encourage referral form completion, a monthly raffle
was conducted for the home health clinicians. Any completed referral form (including both
positive and negative responses) counted as one “raffle” ticket for a $25 gift card to a local

grocery store.

4.2.2.4 Potential participant approach: home health agency B

Home health agency B is a small, independent agency that focuses on providing private home
health and home care services following hospitalizations. Because of the size of this
organization, leadership preferred to only approach individuals who were likely to be eligible for
the study. The primary investigator of this study attended a care manager staff meeting to

introduce the study. After that meeting, the care managers went through their census to identify
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people that would likely be eligible. Potential subjects were contacted by phone or in-person to
ask for permission to pass along their contact information to the study team. Similar to the
process with agency A, the referral form and research flyer were used to guide the initial

conversation with potential participants.

4.2.2.5 Potential participant approach: home health agency C

Partner organization C is a medium-sized Medicare-certified home health agency with an
average census around 400 clients. This organization is part of a national corporation, and has
two Seattle-metropolitan offices. Home health agency C had a third approach to identifying
potential subjects. This agency first identified home health nurses who were interested in the
study, and then asked each nurse to inform their clients of the opportunity. Similar to the other

two agencies, the study flyer and referral forms guided the initial study introduction.

4.2.2.6 Eligibility screening and informed consent procedures

The study team collected all referral forms. First, all referral forms were reviewed for
completeness. Any referral forms that said a person agreed to be contacted by the study team, but
did not include the necessary contact information (e.g. phone number and name of client) were
sent back for review. Any information from forms that were collected from clients who refused
further contact by the study team were entered into the study database including age,
racial/ethnicity information, and refusal reason. In order to maintain data integrity, the exact
refusal reason was captured in the study database as it was written on the form. If an individual
was open to being contacted by the study team, and the referral form contained contact
information, we attempted to contact the individual by phone up to three times. If a client was

not reached on the first attempt, a voicemail message was left using the University of

&9



Washington Internal Review Board (IRB) approved script. A second attempt was made a few
days after the first attempt, and the last attempt was made about a week after the initial contact.
If an individual was reached during these phone calls, the study team described the study
procedures and answered questions about the study. If an individual was interested in the study,
the research team member performed eligibility screening by phone. After a person was both
eligible and willing to participate, an in-person meeting to obtain informed consent was
scheduled. If the individual was not interested to participate or was ineligible, the research team
member documented the contact attempt and reason for refusal or ineligibility in the study

database.

4.2.3 Results

4.2.3.1 Home health agency A

Home health agency A recruited participants from mid-November 2016 through January 2017.
During this time 46 referral forms were completed. Table 6 shows the results from these
recruitment efforts by month. As shown in this table, we received 46 referrals in three months,
with December being the month with the largest number of referrals. We consistently received a
majority of referrals that indicated wiliness for the care team to contact potential participants. We
were able to reach between 14% and 50% of the individuals who had a positive referral after
three contact attempts. Of the people who were reached, about 33% of the individuals contacted

were both eligible and willing to consent.
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Table 6. Paper 3: Summary of Referrals from Home Health Agency A

#
# # (% total) Reaﬁhe d # Time between
Total (% total) | (% total) Positive (% of Consente # of referral date
© Negative | Positive referrals ° " d (% of Staff and transfer to
. positive
referrals | referrals without reached) research team
. referral)
contact info.
Nov. | 3 6 1 2 1 4 ﬁve%"_ ‘; gzyz
2016 (33%) (67%) (17%) (40%) (50%) (n=8) (n: 6) Y
Dec. | o 5 14 0 2 1 3 ﬁve%"_ ‘; gzyz
2016 (26%) (74%) (0%) (14%) (50%) (n=8) (527) Y
Jan. | o 8 10 0 5 1 2 ﬁlif ?2 gzyz
2017 (44%) (56%) (0%) (50%) (20%) (n=2) (n:8) Y
Avg: 6.1 days
30 1 9 3 6
V) .
Total 46 16 (35%) (65%) (3%) (31%) (33%) (n=18) Me(cli.zgld)ays

The part of the referral form that was least likely to be completed was the name of the agency

staff completing the form. Staff names were included in 21 forms (46%), and six different staff

names were listed. In addition, one positive referral was completed without any patient

identifying information (client name, staff name, or client phone number) in November. Two

forms in January were turned more than one month after the referral- at 32 and 33 days.

Excluding these referrals form the calculations would bring the average number of days between
the referral date and transfer to research team to 1.8 days (median 1 day) for January.

As described above, the referral forms offered space to document reason(s) for patient
refusal, potential participant age, and racial/ethnicity identification. The referral form was a free
text box completed by the home health staff members. Some referral forms used quotations that
suggested direct quotes from potential subjects (e.g. “I’m too old and just not interested”), while
others seemed to document an abstraction of the conversation (e.g. No computer, not interested.)
The racial and ethnicity categories were taken from the Outcome and Assessment Information

Set C (OASIS C) to be consistent with information captured from the enrolled participants.
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All sixteen of the negative referral forms documented at least one reason for refusal to be
contacted by the study team. Three forms (20%) cited two reasons for refusal. Two forms cited
both 1) not having access to a computer and 2) not being interested, and one form documented 1)
age as a refusal reason and 2) a lack of interest in the study. All refusal reasons were separately
included in the analysis below (e.g. people who cited more than one reason were counted in both
categories).

Six people (37.5%) did not want to participate because they did not believe that they had
access to the required technology, and another six people (37.5%) were generally not interested.
Three people (18.8%) were too overwhelmed with their current medical condition to participate.
Specifically, these forms stated: “’I’m going through so much, really I can’t’,” “too much”, and
“overwhelmed, does not want anything else.” Four people (25%) cited various other reasons for
declining. These reasons were: “too many people in my business,” “has a smart phone but no
apps and wants to keep it that way,” “it’s just one more thing,” and “I’m too old.” The person
who said they were too old was 92 years old.

Table 7 associates the categories for refusal with the documented demographics. Due to
missing information on forms, not all demographics were documented on each refusal form. The
majority of refusal forms (63%, n=12) came from people who identified as white. Only two of
the referral forms documented a race or ethnicity other than white. One referral form was
completed with someone who identified as Asian (“‘does not do computer”), and one person

identified as American Indian/Alaskan Native (“does not have a computer”). The average age of

the twelve of these individuals who provided their age was 72.4 years old (n=12).
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Table 7. Paper 3: Initial Refusal Categories and Demographics of Potential Participants

Refusal # Race/Ethnicity Documented Average Age
Category (n)
No access to 6 American Indian/Alaskan Native 75.6 (n=5)
technology (n=1), Asian (n=1), white (n=2) )
Not interested 6 White (n=6) 79 (n=6)
Overwi‘;rléned by 3 White (n=2) 63.5 (n=2)
Other 4 White (n=2) 77 (n=2)
American Indian/Alaskan Native _
Total 19 (n=1), Asian (n=1), white (n=12) 724 (n=12)

Of the 30 individuals who completed a positive referral form, nineteen (41%) were unable to be
contacted within three attempts. Thirteen of these forms (68%) had race/ethnicity documented,
and 77% (n=10) of these referrals were from people who identified as white. Two referrals were
from people who identified as Hispanic or Latino, and one was from a person who identified as
American Indian/Alaskan Native. Age was completed on three forms. Two participants were 55
years old and one was 77 years old.

Most of the potential participants contacted declined or were not eligible for study
participation. Of the nine participants reached, six (67%) of the participants declined to enroll in
the study or were ineligible. Two people (33%) were ineligible to participate. One person had
already been readmitted to the hospital, and the other was a caregiver of someone who was

unable to speak due to his medical condition. The remaining four people declined for various

99 ¢ 29 ¢¢

reasons: “no internet in the home,” “not interested in anything else right now,” “overwhelmed
with treatment and so swamped with people visiting,” and “my mother is not interested in
anything like that at this time.”

Additionally, we received two calls from people who found our contact information in

the flyer. Both participants stated that their home health staff did not introduce the study to them,

but they found the research information in the start of care packet. One participant was ineligible
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to participate because she was a caregiver of someone who was only receiving therapy services.

The other participant was eligible, interested, and enrolled in the study.

In the end, the study team enrolled four groups of participants from home health agency A.

The details of these participants are described in table 8.

Table 8. Paper 3: Participants Enrolled

. Time
Time Between
Between Race/Ethnicity Enrolled
Date Transfer Age of .
Referral and - (mark all that with other
Referred to Team Participant ..
Transfer to . apply) participants
Team and First
Contact
3 days .
Pl 11/18/16 4 days O 77 White Paid
caregiver
attempt)
Same day .
P2 1/4/17 1 day (1" 92 White Paid
caregiver
attempt)
Unknown Same day
P3 Unknown (referral sent (1 58 White No
12/30/17) attempt)
P5 Participant contacted research team 58 White Pal.d
caregiver

4.2.3.2 Home health agency B

Because of the recruiting process from partner organization B, it is unclear how many potential

participants were approached. Our team received one referral form, and the person on the form

was consented to the study. This participant (P4) was 71 years old, and identified as a white

male. The study team was given his contact information on the same day that he was approached,

and we were able to reach him by phone within 24 hours to discuss the study procedures.

4.2.3.3 Home health agency C

Home health agency C identified three home health nurses that would be willing to approach

their clients about the study. At least one potential participant was identified, but this person was
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readmitted to the hospital before he or she could be enrolled in the study. Due to the lack of
reporting mechanisms from the nurses, it is unclear how many other individuals were

approached.

4.2.4 Discussion

Previous literature suggests that leaving home health out of the broader discussions of health
information system technology is damaging for home health agencies, the broader healthcare
system, and ultimately patients and families. Working with home health agencies to recruit
homebound older adults for health information technology evaluations could provide more
information on how these tools can be used to support homebound older adults. Personal health
records are one tool that has been popularized in clinic-based care environment, but the
application of these tools is unclear for home health. This study contacted nine home health
agencies in the Seattle metropolitan area, and partnered with three agencies for recruiting efforts.
Each agency worked with the research team to develop a unique recruitment protocol, while
staying within IRB-approved study procedures.

Through our study, we identified agencies that were willing and able to work with our
team, home health nurses who were engaged in our research activities, and home health clients
who wanted to, and were eligible to, enroll in our study. Although these results were promising,
we also encountered several challenges with our recruitment processes. Based on our research,
we suggest three opportunities for future studies to improve their recruitment procedures, namely
to 1) explore both facilitators and barriers to participation in consumer health information
technology (CHIT) studies, 2) use technology to reduce the time between potential participant
approach and transmission of their contact details to the study team, and 3) promote diversity in

participants through partnerships with multiple agencies.
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4.2.4.1 Explore both facilitators and barriers to participation in consumer health information

technology (CHIT) studies

Identifying home health agencies that were willing and able to partner with our team was
difficult. Most home health agencies in the area did not return our multiple contact attempts. Our
study formed relationships with three home health agencies. These agencies represented different
home health organizational models. Home health agency A was part of a large regional
healthcare system, home health agency B was a small, independent organization, and home
health agency C was a regional branch of a national home health provider. This suggests that
many types of home health agencies can overcome barriers to research participation if the right
environmental conditions are present. In our study, facilitating factors of participation seemed to
be 1) agencies that had been involved in prior research activities, and 2) agencies that were
introduced to the study team through existing relationships.

Working with agencies that have participated in research activities before reduced the
initial barrier to participation. Even if our team was working with home health staff who were
new to research, there were still organizational processes and support in place to guide our
relationship. For example, home health agency A had to gain formal approval in order to
participate in our study. Because of their previous experiences with research, we were able to
share our materials approved by our IRB, and satisfactorily answer their questions about patient
safety, confidentiality, and the consent process. In addition, working with agencies that have
previously participated in research increased our chances of having contact information within
the organization. All the agencies that participated in this study were known to the research team

before the study initiation.
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It is also important to note that Washington State is a pilot state for the Centers for
Medicare and Medicaid Services’ Home Health Value Based Purchasing program. This program
started in January 2016, and individual agency performance is expected to affect CMS payments
starting in 2018 ("Home Health Value-Based Purchasing Model,"). In addition to the value based
purchasing program, uncertain national'® and Washington State budgets'' have caused further
uncertainty home health agencies. Despite these environmental changes, we were able to identify
partner organizations, and carry out our study procedures during this timeframe. This suggests
environmental uncertainty may not be a barrier for research participation from all agencies.

One barrier to participation seemed to be a perceived lack of home health nurse
participation. One agency that we approached specified this as a reason for not participating in
the study. In addition, home health agency A only had six different staff complete the 46 referral
forms. In home health agency B, it is unclear how many nurses actually approached potential
participants. Previous research has found that gatekeepers can be a challenge for studies that
recruit participants through clinicians (Barnes et al., 2005; Gurwitz et al., 2001). Although this
was a perceived barrier in our study, the root cause(s) of why home health nurses may be
reluctant to participate in referral efforts was unclear.

Future research should explore both facilitators and barriers to participation in consumer
health information technology (CHIT) studies. Partnership with research organizations could
benefit home health agencies, research studies, and homebound older adults. Home health

agencies could gain increased access to new tools and explore their application in home health

' Meyer, H. (2017, September 8). CMS' proposed home health payment model alarms providers. Would
it boost access for medically complex patients? Modern Healthcare. Retrieved from
http://www.modernhealthcare.com/article/20170908/NEWS/170909902

" Lord, J. (2017, June 4). Commentary: Help caregivers provide care for seniors, others. HeraldNet.
Retrieved from http://www.heraldnet.com/opinion/commentary-help-caregivers-provide-care-for-seniors-
others/
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environments. Research teams could expand their understanding of how homebound older adults
and their caregivers could use CHIT during health transitions. Finally, homebound older adults
and caregivers can be given the opportunity to try new tools and provide feedback on how future

tools could be developed to improve their effectiveness in this healthcare context.

4.2.4.2 Use technology to reduce the time between potential participant approach and

transmission of their contact details to the study team

We had the greatest success enrolling individuals in our study if we were provided with their
contact information as close as possible to the introduction of the study to the potential subject.
On average, home health agency A was able to transmit potential participant data 4 to 6 days
after the person was approached about the study. Sixty percent (3/5) of our participants,
however, who enrolled in our study were contacted by the research team within one day of the
initial approach. Having immediate access to potential participant contact information helped to
facilitate the initial discussion because the potential participants often remembered the
conversation with their nurse and were prepared for the call from our research staff.

In our study, communicating the contact information the same day that the conversation
with the potential participant took place was not always logistically possible. Home health
agencies A and C wanted to approach patients during face-to-face encounters, and asked the
nurses to bring hard copies of the referral forms back to the central office. These forms were then
scanned and sent to the research team via secure email. Because of the distributed nature of
home health, many nurses were not able to immediately drop off the forms at the central office.
In addition, the scanning and emailing of the forms was subject to office availability and delayed
during weekends and vacations. To further complicate our processes, the majority of referrals

from home health agency A were conducted between Thanksgiving 2016 and New Year’s Day
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2017, with 26% (n=12) of all referral approaches happening during the week between Christmas
and New Year’s Day.

We propose future researchers investigate ways to use technology to reduce the time
elapsed between gathering contact information during the initial approach and sending this
information to the research team. Perhaps taking advantage of the technology tools that are
already in home health encounters, such as the electronic health records, could help facilitate
faster communication between the home health agency and the research team. For example, a
special note type could be placed into the record where the nurse could record the information on
the referral form. Then daily, automatic reports could be generated to pass along to the
researchers that only include the information in these notes. In addition, using existing tools
could reduce the burden of documenting the referral on home health nurses, and allow
researchers to get referrals during all the times that home health nurses work, including nights,

weekends and holidays.

4.2.4.3 Promote diversity in participants through partnerships with multiple agencies

Because of the nature of the industry, home health agencies often see the majority of their clients
in one geographic location. It has been established that an individual’s zip code is a significant
social determinant of health (Graham, 2016). Even our largest partner agency, home health
agency A, only served clients who lived in two Washington State counties. All of the participants
who enrolled in our study were from an urban or suburban environment and identified as white.
This lack of diversity will inhibit the generalizability of our findings, and may reduce the
opportunity to identify new facilitators and barriers of using PHRs within the home health
population. Future research is needed to better understand how to identify and recruit home

health clients from diverse geographical areas for HIT research. Only through this concerted
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effort can we begin to comprehensively identify the benefits and barriers of using consumer HIT

within the home health environment.

4.2.5 Conclusion

Our study demonstrates that it is possible to partner with home health agencies to evaluate
consumer health information technology (CHIT) tools. Our work highlights the benefits and
opportunities of partnering with home health agencies to recruit homebound older adults
following a hospitalization. In addition, we suggest that future researchers who are interested in
recruiting homebound older adults for CHIT tools enhance their efforts by better understanding
the facilitators and barriers for home health agency participation, and by improving
communication between stakeholders. Specifically, we suggest that future researchers explore
both facilitators and barriers to participation in consumer health information technology (CHIT)
studies, 2) use technology to reduce the time between potential participant approach and
transmission of their contact details to the study team, and 3) promote diversity in participants

through partnerships with multiple agencies.
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CHAPTER 5: PAPER 4: ASSESSING THE FEASIBILITY AND
PRELIMINARY EFFECTIVENESS OF PERSONAL HEALTH
RECORDS FOR HOMEBOUND OLDER ADULTS: A PILOT
STUDY

5.1 INTRODUCTION

Patient activation, or a “patients’ willingness and ability to take independent actions to manage
their health and care” (Hibbard & Greene, 2013, pg. 204), is a key component of the patient-
centered health system (Dentzer, 2013). Recent literature has shown that some patient
populations, on average, have individuals with lower patient activation than other populations
(Cunningham et al., 2011). Patients who have high patient activation are more likely to be
participate in their care, form productive relationships with their medical providers, and perform
self-care routines to manage their health and wellness (Greene et al., 2015; Hibbard & Greene,
2013). Patient populations comprised of people with high patient activation receive fewer
emergency services, have lower health costs, and improved patient outcomes (Greene et al.,
2015). Populations of individuals with lower patient activation can improve the activation of
their patients through targeted health service interventions (Crouch, Rose, Johnson, & Janson,
2015; Hibbard, Mahoney, Stock, & Tusler, 2007; Nagykaldi et al., 2012). These interventions
included increasing access and use of an electronic patient portal (Crouch, Rose, Johnson, &
Janson, 2015; Nagykaldi et al., 2012).

Homebound older adults are one patient population that may need increased services to
cultivate patient activation among its individuals. Homebound older adults have physical barriers
that prevent them from easily accessing clinic-based health services (Leff et al., 2015). In

addition, they are more likely to have cognitive impairment, identify with groups that face health
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disparities, and have limited incomes (Ornstein et al., 2015). Together these factors may create
significant barriers to fully engaging in their health and wellness.

Personal health records (PHRs) are consumer health information technologies (CHIT)
that have been shown to increase patient activation (Crouch et al., 2015; Nagykaldi et al., 2012).
PHRSs support patients to access, manage, and share their personal health information (2003).
Previous studies have found that older adults are able and willing to use PHRs as part of their
care self-management; however, most of these studies have been conducted with so called
“young” older adults (aged 60 to 70 years old) who are participating in clinic-based outpatient
care (Kneale & Demiris, 2017).

The goal of this paper is to report on a pilot study that explores the feasibility of
conducting a PHR evaluation with homebound older adults following a hospitalization. In
addition, we evaluate the potential relationship between patient activation, PHR use, and home

health outcomes for this population.

5.2 METHODS

5.2.1 Procedures

We recruited homebound older adults and their caregivers via home health agencies in the Puget
Sound area. Homebound older adults were eligible if they: were referred to home health
following an inpatient admission, were able to provide informed consent, had Internet and an
Internet-enabled device in the home, were able to read and write in English, did not disclose a
cognitive impairment during eligibility screening, and were able and willing to provide informed
consent. Caregivers were eligible if they read and spoke English, were self-described caregivers
of an enrolled older adult participant, and consented to the study procedures. A full description

of recruitment methods is described in Chapter 4.
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Once enrolled, participants were asked to participate in three to four sessions with the
study team, depending on the length of their home health services. Participants who were
enrolled in home health for less than one month during the study period were asked to participate
in three research sessions: baseline, home health exit, and study exit. Participants enrolled in
home health for longer than one month during the study period were asked to participate in four
interview sessions: baseline, home health midpoint (around 30 days after baseline), home health

exit, and study exit.

5.2.2 Conceptual model

To describe the relationship between homebound older adult characteristics, patient activation,
and desired health services outcomes, we adopted Andersen’s Phase-3 Model of Healthcare
Utilization. This model was chosen for this study because it depicts how a single intervention can
improve the overall outcomes for a health care service (Andersen, 1995). Andersen’s Phase-3
model has three main constructs: primary determinants of health utilization, health behaviors,
and health outcomes. It depicts the relationship between these three constructs as a linear, causal
relationship. Specifically, the total effect of the primary determinants causes individuals to
engage in specific health behaviors which, in turn, drives health outcomes (Andersen, 1995).
This model has been used in previous literature to describe the relationship between patient
characteristics and patient activation in home care settings (Ryvicker et al., 2013).

Andersen’s original Phase-3 model can be found below in figure 13, and the model used
for this dissertation is shown in Figure 14. As displayed in these figures, our version maintains
much of Andersen’s model. The main difference between our model and the original Andersen’s
Phase-3 model is that patient activation is sole health behavior, and perceived health status was

removed from the health outcomes construct. Both of these choices were made to apply the
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model to the study goal (to evaluate the relationship between PHR use, patient activation, and

reported home health quality measures). Patient activation was considered to be an appropriate

item for the health behavior construct because certain measures of patient activation have been

shown to be a dynamic value that is influenced by patient demographics, healthcare system

experiences, and an individuals’ external environment (Greene et al., 2015; Hibbard & Greene,

2013).

Primary Determinants
Population characteristics
Healthcare system

External environment

Health Behavior
Personal health practices

Use of health services

Health Outcomes
Perceived health status
Evaluated health status

Consumer satisfaction

Figure 13. Paper 4: Andersen's Original Phase-3 Model

Primary Determinants
Population characteristics
Healthcare system

External environment

Health Behavior

Patient activation

Home Health Qutcomes
Evaluated health status

Consumer satisfaction

Figure 14. Paper 4: Modified Andersen's Phase-3 Model

5.2.3 Data collected

Table 9 outlines the data collected for each component of the conceptual model.
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Table 9. Paper 4: Data Collected for Model

Categories of

Andersen Phase-3 Model Categories Data Data Collection Tool(s)
Collected
Outcome and Assessment Information
Demographics Set-C (OASIS-C); Demographics
Questionnaire
chl:r)ap ;I:rt;;rilcs National Health and Aging Trends Study
Comfort with Technology Environment questionnaire
technology (NHATS Technology Environment); E-
. health Literacy Scale (EHEALS);
Pr1mgry Participant interactions
Determinants PHR use Participant interviews
Outcome and Assessment Information
Healthcare system | rome health Set-C (OASIS-C); Self-report home
needs health needs, caregiver-reported home
health needs
External Residential Participant interviews
environment infrastructure p view
. . . Patient Patient Activation Measure Short Form
Health behavior Patient activation activation (PAM-13)
Evaluated health Home health Outcome and Assessrpe?nt Inf.ormat'ion
status value based Set-C (OASIS-C); Participant interviews;
o purchasing Home health utilization questionnaire
utcomes
Consumer measures- Consumer Assessment of Healthcare
satisfaction version 2017 Providers and Systems- Home Health
(HH-VBP) Survey (HH CAHPS) questionnaire

5.2.3.1 Primary determinants

Andersen’s model uses primary determinants to represent fixed patient-specific variables that

influence specific health behaviors (Andersen, 1995). Andersen’s Phase-3 model and this study’s

conceptual model have three categories of primary determinants: population characteristics,

healthcare system, and external environment. Previous studies have shown a potential causal

relationship between each of these factors and patient activation.

In this study, two types of population characteristics were collected: demographic

information and comfort with technology. Demographic information, such as identification with
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racial and ethnic minority populations (Cunningham et al., 2011), and age (Magnezi, Glasser,
Shalev, Sheiber, & Reuveni, 2014). Demographic information was collected through the
Outcomes and Assessment Information Set (OASIS) and a demographics questionnaire. The
OASIS is a standardized instrument that is administered by all home health practitioners who
plan to submit home health services for reimbursement through Medicare or Medicaid. These
data form the basis of the home health case-mix profiles, and are used to calculate the patient
quality measures for the Home Health Value-Based Purchasing Program ("OASIS C Based
Home Health Agency Patient Outcome, Process and Potentially Avoidable Event Reports,"). At
the time of our study, the Centers for Medicare and Medicaid required all agencies to complete
the OASIS-C measure set ("OASIS C Based Home Health Agency Patient Outcome, Process and
Potentially Avoidable Event Reports,"). In the cases where collection of OASIS-C was not
feasible, a demographics questionnaire was administered that asked participants about their age,
gender, racial/ethnicity identity, health insurance payer, and the reason for their most recent
hospitalization. The demographics questionnaire was completed on paper. Participants chose
whether to complete the paper questionnaire without assistance, or to have the questions read to
them and answer orally.

Comfort with technology has been shown to influence older adult perceptions of PHRs
(Noblin, Wan, & Fottler, 2012; Taha, Czaja, Sharit, & Morrow, 2013). Therefore, each
participant’s comfort with technology was also measured using three modalities: the National
Health and Aging Trends Study Technology Environment questionnaire (NHATS Technology
Environment), the E-health Literacy Scale (EHEALS), and through participant interactions. The
NHATS is a yearly study that gathers information on a representative sample of adults in the

United States aged 65 and older ("NHATS at a Glance,"). This study used a paper-version of the
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National Round 1 study interview protocol for technological environment (Study, 2015). In
addition, participants were asked to complete a paper-version of the E-health Literacy Scale
(EHEALS). EHEALS was developed to measure an individual’s perceived skill at using
information technology for health situations (Norman & Skinner, 2006). This scale has been
determined to be both reliable and valid to use with older adult populations (Chung & Nahm,
2015), and high e-health literacy has been associated with increased PHR use (Noblin et al.,
2012). Finally, comfort with technology was also assessed during participant interactions
(participant interviews and PHR training). Both participant interviews and PHR training sessions
were audio-recorded to support data analysis.

The second category of Andersen’s primary determinants is the healthcare system. These
factors describe the services that a person needs from the healthcare system and their access to
these services. In the original model, this category captured information such as health insurance
and the geographic accessibility of healthcare services (Andersen, 1995). In this study, a
condition of participation was that participants were receiving home health services from one of
the partner home health agencies. Therefore, all study participants had overcome any
accessibility and finance challenges to home health services prior to enrollment in the study.
However, each participant received a unique set of home health interventions based on their
needs. For this study, we collected participant home health needs, before and after their more
recent hospitalization. Home health nurses assess home health needs at the beginning and end of
the home health encounter using the OASIS-C. In cases where collection of this information
through the OASIS-C was not feasible, a paper-based home health need questionnaire was
administered to the patient at baseline, either written or orally. In addition, the caregiver baseline

questionnaire asked the caregiver to describe the services that he or she provides to the
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homebound older adult. The other variable component of a participant’s healthcare system was
PHR use. This study did not require participants to use the PHR in a standard way, but to try to
incorporate the PHR features into their normal healthcare routines. Therefore, participant
interviews asked participants to describe how often, and in what capacity, the PHR was used
during the study period. These sessions were audio-taped for future data analysis.

Finally, Andersen’s model acknowledges that the physical, political, and economic
environment affects an individuals’ ability to perform health behaviors (Andersen, 1995). For
our study, participants were asked to describe their residential infrastructure as it related to their
PHR use during participant interviews. Additionally, this infrastructure was also observed during
the in-person sessions. Specifically, each participant was asked if he or she would like to enroll
with their caregiver (paid or unpaid) and, if so, to describe their relationship with the caregiver.
Participants were also asked to describe their barriers to accessing the PHR, and whether they

had support from others with using the PHR during the study period.

5.2.3.2 Health behavior

Patient activation was assessed by the Patient Activation Measure Short Form (PAM-13). The
PAM-13 is a subset of the original 22-item Patient Activation Measure (PAM) survey. The
PAM, and subsequently the PAM-13, was developed to gather perceptions of how well
chronically ill individuals can manage their complex care routines overtime. It was created using
Rasch psychometric methods and is a Guttman-like scale (Hibbard et al., 2005; Hibbard et al.,
2004). This means that individuals with a higher PAM score also have higher patient activation,
and each item on the instrument only measures one construct (Conrad & Smith, 2004). The
PAM-13 groups questions into four categories: believes active role important, confident and

knowledge to take action, taking action, and staying the course under stress (Hibbard et al.,
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2004). The scale is administered using a 5-point Likert scale with answers to each question
including: strongly disagree, disagree, agree, strongly agree, and not applicable.

The PAM-13 was chosen because it has become the standard way to measure individual
patient activation (Dentzer, 2013; Greene et al., 2015). In addition, the PAM-13 has been found
to be reliable and valid when tested on a group of multi-morbid older adults (Skolasky et al.,
2011), and separately found to be valid and reliable among rural adults (Hung et al., 2013).
Finally, the PAM-13 has been used to gather information on patient activation in previous
studies that evaluate personal health records (Toscos et al., 2016; Woods et al., 2017) and patient
portals (Crouch et al., 2015; Nagykaldi et al., 2012; Solomon et al., 2012).

The PAM-13 was administered to all older adult participants during study session. This
version of the PAM-13 was a paper questionnaire and similar to other paper questionnaires, the
older adult chose to complete the questionnaire on paper or orally. If clarifying questions arose
about how to best answer an item, participants were prompted to choose the answer that best fit
their situation. In the PAM-13 version used in this study, the fifth choice was labeled “neutral”

instead of “not applicable.”

5.2.3.3 Home health outcomes

For this study, health outcomes were calculated based on the 2017 home health value-based
purchasing (2017 HH-VBP) measures. These measures assess four categories of outcomes
during home health encounters: unplanned medical encounters, improvements in medication
management, improvement in activities of daily living (ADLs), and improvement in patient
satisfaction. There is evidence that actions taken by activated patients can lead to these

outcomes.
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First, adult patients who have a high PAM score have been found to seek more appropriate
medical care, including preventive health services, and have fewer unmet medical needs (Greene
et al., 2015). Seeking appropriate medical care has been hypothesized to reduce unplanned
medical encounters among homebound older adults (Leff et al., 2015). Secondly, one recently
published study found that self-reported medication adherence was influenced by an individual’s
PAM score in a population of 352 Italian-speaking adults with chronic illnesses (Graffigna,
Barello, & Bonanomi, 2017). ADLs could be influenced by exercise (Bossers et al., 2016;
Donald, 2009) and/or diet (Lindegaard Pedersen, 2016; Pedersen, Pedersen, & Damsgaard,
2016). Activated individuals are more likely to report following prescribed diet and exercise
programs (Greene et al., 2015), and previous studies have found that patients with high PAM
scores are statistically more likely to participate in regular exercise, know their recommended
weight, and pay attention to food labels (Hibbard et al., 2007). Finally, activated patients report
better experiences with their medical providers (Greene et al., 2015). Specifically, these studies
have found that high PAM scores relate to fewer care coordination problems, higher-quality
interactions with medical providers, and more out-of-office contact with physicians (Greene et
al., 2015).

The HH-VBP collects this information through claims data, OASIS measures, and the
Consumer Assessment of Healthcare Providers and Systems- Home Health Survey (HH CAHPS)
(Caron, Leone, & Rutherford, 2016). Due to study restrictions, this study used patient interviews,

OASIS-C datasets, and a questionnaire based from the HH CAHPS to capture this information.
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5.3 RESULTS

5.3.1 Feasibility of data collection

We first designed the study to collect much of the participant data through a participant’s
OASIS-C data set. This method was chosen to reduce the burden on participants, reduce the
costs of data collection, and to ensure study data reflected the home health value based
measurement data. After challenges arose with accessing the OASIS-C data set, all data were

collected through participant interviews and questionnaires.

5.3.1.1 OASIS-C Dataset

As described above, the original procedures called for participants to grant the research team
with consent to their OASIS-C datasets. The University of Washington Internal Review Board
granted approval to collect this information by obtaining participant consent through a Health
Insurance Portability and Accountability Act (HIPAA) waiver form. Granting the research team
HIPAA authorization was discussed with two participants (P1 and P2). P1 granted the research
team permission to access the data and P2 did not.

When approached participants to sign the HIPAA waiver form, both P1 and P2 were
unaware that their home health nurses collected these data and neither had seen this information
before. The researcher explained the purpose of the OASIS-C dataset, and the purpose of
including it in our study. P1 granted the study team permission with no additional questions. P2
asked if it was required for them to participate. After informing P2 that it was not a condition for
participation, P2 declined to provide the study team access.

After obtaining permission to access their OASIS dataset from P1, the research team

approached the home health agency to collect this information. It soon became apparent,
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however, that the home health agency did not have internal mechanisms to share this information

with the research team. In addition, the agency was not prepared to consent to sharing the data

based solely off the signed University of Washington HIPAA waiver form. After discussions

with the research team, the home health agency suggested that their staff would also have to

obtain approval using the home health agency HIPAA authorization forms in an independent

meeting with the client. After repeated contact attempts, it was unclear if this conversation took

place between P1 and her home health nurse before P1 was readmitted to the hospital.

5.3.1.2 Participant Interviews

All participants in this study were generous with their time. Each recorded interview

session lasted between 9 minutes and 91 minutes. Table 10 shows the recorded times for each

interview. The total time spent in the study ranged between 20 minutes (P1) and 146 (P4)

minutes. The research team estimates that an additional 10 to 20 minutes were spent at the

beginning and end of each session on exchanging pleasantries, explaining study procedures, and

obtaining permission to record.

Table 10. Paper 4: Participant Interview and Training Times in Minutes

P1/CI P2/C2 P3 P4 P5/C5 Total
(average)

Bascline interview 11% 41 56 55 44 207 (44)
and training
Midpoint interview 9 N/a N/a N/a 5+ 14 (7)
Home health N/a N/a 52 N/a 47 99 (49.5)
discharge interview
Study exit interview N/a 31 12 91 40 174 (43.5)
Total Recorded time 20 72 120 146 136 494 (99)

* Training not recorded + Recording malfunction

Participant fatigue was not observed in any interview session; however, differences in

symptom burden from participants were noted. P1 had the greatest symptom burden during the

interview sessions. She was the only participant who was on oxygen during the interview
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sessions, and she often had to pause during the interview to catch her breath. P1’s interviews
were notably shorter than the other participants, but she also was the only participant who did not
have her PHR training interactions recorded. In addition, she was also the only participant who
never used the PHR system outside study procedures.

In addition, the home health participants in this study were very trusting with their
personal health information. Participants, unprompted, often shared intimate details about their
health status and personal lives during the participant interview sessions. Participants were also
willing to share their personal health record data with the researcher. In addition, none of the
participants expressed any privacy or security concerns with the personal health record during
consent or study procedures, even when prompted.

Caregivers and older adult participants were given the option to complete study
procedures together, or in separate meetings. Both the older adult and caregiver had to agree
before scheduling joint interview sessions. All caregivers enrolled in this study participated in
the interviews at the same time as the homebound older adult. Since all caregivers in this study
were paid for their caregiving duties, this implies that caregivers were likely “on the clock”
during the time it took to complete the participant in their interviews. Occasionally, a caregiver
tried to multitask during the interviews. For example, one caregiver made lunch for the older
adult while listening to the questions, and only sat down with the older adult when they had a
comment or were asked a direct question. In all interviews, expect for participant group 2, the
homebound older adult was observed to dominate the participant interviews. In participant group
2, the caregiver was the primary user of the system, and was more talkative during the interviews

than the homebound older adult.
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5.3.1.3 Participant Questionnaires

The homebound older adult participants completed up to six individual questionnaires. Each of
these questionnaires was administered one time during the study period, except for the PAM-13.
The PAM-13 was administered during each study session. P1, P2, and P4 chose to complete all
of their questionnaires orally, and P3 and P5 completed all questionnaires on paper without
assistance.

The study participants easily completed the demographics, NHATS technology
environment, E-heals, and home health needs questionnaires. These questionnaires, with the
exception of P1 and P2, were completed during the baseline study visit. P1 and P2 did not
complete the demographics questionnaire nor the home health needs questionnaire at baseline
because the study procedures at that time called for these data to be collected through the
individual’s OASIS-C dataset. The Consumer Assessment of Healthcare Providers and System-
Home Health Survey (HH-CAHPS) was administered at home health exit. P3 and P5 were the
only two participants to successfully complete this survey. P1 was readmitted to the hospital
before home health exit, and P2 and P4 declined to complete the survey due to survey length.

The older adult participants completed the PAM-13 during each research session. Most of
the participants began to recognize the questions, and inquired the reason for the repeated survey.
Some participants even expressed concern that they did not remember their previous answers, as
they wished to be consistent. In addition, participants often had a difficult time choosing the
“correct” answers based on the available choices. One of the common complaints was that their
health status was changing, and often their providers were unsure of their course of treatment.

Therefore, answering questions such as, “I am confident that I can take actions that will help,
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prevent, or minimize some symptoms or problems associated with my condition” was difficult
due to the overall uncertainty in their care plans.

Caregiver participants were asked to complete one questionnaire, about their
demographics and relationship to the homebound older adult, during the study period. This
questionnaire included four questions about demographics and the 8-item NHATS technology
environment, all caregivers completed this questionnaire on paper, and none of the caregivers

expressed any difficulty with this task.

5.3.1.4 Scheduling Interview and Questionnaire Sessions

Homebound older adults have a unique healthcare environment. Because of their homebound
status, these individuals receive many care providers in their home. Because these participants
were in home health services during much of the study procedures, the participants received
regular visits from home health nurses, physical therapists, and occupational therapists. In
addition, many of the participants also had home care aides help with domestic tasks and
personal care, and/or received home-based care from non-healthcare entities (e.g. Meals on
Wheels).

The number of different visitors made scheduling some face-to-face sessions difficult. In
addition, many participants were unable to predict their home-based provider schedules.
Therefore, some research sessions were cut short when a home-based care provider unexpectedly
arrived. Further, some sessions were canceled when research sessions and home-based care

provider appointments overlapped.
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5.3.2 Outcomes of data collection

5.3.2.1 Primary Determinants

As described in Figure 14, there were three categories of primary determinants: population
characteristics, healthcare system, and external environment. Because of the challenges with the
OASIS-C, all demographics were collected through the patient demographic questionnaire.
Tables 11 and 12, below, show the demographic information and study details for all study
participants. Eight participants were recruited for this study: five homebound older adults and
three caregivers. The study periods for these individuals lasted between 4 and 17 weeks. On
average, participants were enrolled in the study for 8.75 weeks (median 6 weeks). Two
participants, one homebound older adult (P1) and one caregiver (C1), withdrew from the study
because of P1’s unexpected re-hospitalization.

Table 11. Paper 4: Homebound Older Adult Participant Demographics

Demographics Participant Number
P1 P2 P3 P4 P5
Age 77 92 58 71 58
Gender Identity Female Female Female Male Male
Ra"gg‘i‘;ﬂty white white white white white
Health Insurance Medicare Medicare Med}ca.re Medicare Medicaid
Payer (s) Medicaid
Reason for most Unexplained Surcical site Severe anemia,
recent Unknown* p retea Rash kidney failure,
NS weakness infection .
hospitalization rhabdomyolysis
Number of
completed 2 2 3 2 4
interviews
Study period K K K 1 K
(weeks) 6 weeks 5 weeks 10 weeks 4 weeks 7 weeks

* Denotes incomplete data due to early study withdrawal
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Table 12. Paper 4: Caregiver Participant Demographics

Participant Number

Cl C2 C5

Age 55 44 52
Gender Identity Female Female Female
Race/Ethnicity . . white, ésmn, native
(check all that apply) white white Hawaiian or other

chec PPy pacific islander
Years participating in home
health clients’ care 6-10 years 3-5 years Less than 1 year
Numbgr of completed ) ) 4
nterviews
Study period (weeks) 6 weeks 5 weeks 17 weeks

In addition to demographics, comfort with technology was also measured for all participants.

Table 13 displays the comfort with technology measures for the homebound older adult

participants. Table 14 displays a summary of the responses from the study version of the

National Health and Aging Trends Study technology environment questionnaire for all

participants (older adults and caregivers).

As shown in table 13, most participants were comfortable with technology. The mean

EHEALS score for homebound older adult participants was 3.78 (median: 3.8), and all

homebound older adults were either averagely or highly skilled using the PHR. The study team

did not observe P2 using the PHR, as her caregiver was the primary user.
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Table 13. Paper 4: Summary of Comfort with Technology Measures: Older Adult

Participants
. Assessed Skill Mean EHEALs Technology in the
Participant Navigating the PHR Score home*
satng (max: 5.0)
P1 Average 34 Cell phone, other
phone, computer
P2 N/a 39 Cell phone, other
phone, computer
P3 High 50 Other phone,
computer
P4 High 28 Cell phone, other
phone, computer
P5 High 38 Other phone,
computer

* The NHATS does not ask participants about tablets or other portable devices

The NHATS asks individuals to describe their access to technology, and their regular Internet

habits. Table 14 includes participant answers to the health related NHATS questions. As shown

below, all participants except P1 had used the Internet for a health-related purpose in the month

prior to the survey. Most participants (63%, 5/8) have used the Internet for obtaining information

about their health information, but three (37.5%) have used the Internet to contact their medical

providers. This includes the P2, who was our older participant at 92. This implies that at least

some of the participants actively used their health system patient portal.
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Table 14. Paper 4: National Health and Aging Trends Study Technology Environment Questionnaire

In the past Participant Number

m"ynéﬁ have | py | p2 | P3 | P4 | PS5 | CI | 2 | C3 | Totl

Gone online to
order or refill No No No Yes Yes No No Yes 3/8
prescriptions?

Gone online to
contact
medical
providers?

No No Yes No Yes Yes No No 3/8

Gone online to
handle health
insurance
matters?

No No No Yes No Yes No Yes 3/8

Gone online to
get information

about your No Yes Yes No Yes Yes Yes No 5/8
health
conditions?
Total 0/4 1/4 2/4 2/4 3/4 3/4 1/4 2/4
5322 Healthcare system

The healthcare system was assessed through paper-based home health need questionnaire and
PHR use. The only participant to use the PHR on a regular basis was P5. P5 found the PHR
helpful to track his blood glucose ratings and other important health measures, and to share these
data with his physician. The other participants only played around with the system between
visits, but did integrate the tool into their health and wellness activities. The first participant
group (P1 and C1) had challenges with regularly accessing the system through P1’s computer.
The second group (P2 and C2) attempted to use the PHR to track daily health measurements, but
usability challenges caused C2 to continue to track these data on paper. P3 and P4 did not find

the PHR useful for their current health needs.

119



Homebound older adult home care needs were assessed through the home health needs
survey, and the caregiver baseline survey. P1 and P2, due to the revision in the study procedures,
did not complete the baseline survey with the self-reported care needs. In addition, P3 and P4 did
not have caregivers enrolled in the study. Table 15 displays the results from the self-reported pre-
hospitalization care needs.

Table 15. Paper 4: Homebound Older Adult Self-Reported Need Factors

P3 P4 P4
Self-care Some help Every week No help
Before Walking Some help N/a No help
Hospitalization Moving No help Every time No help
Household tasks Some help Some help No help

Before hospitalization, the needs of the enrolled participants varied. P5 did not require any help,
but P4 needed significant help with moving and self-care activities.

All participants had more needs following their most recent hospitalization. Because of
the changes to the study procedures, P1, P2 only have caregivers who assessed their needs. P3
and P4 reported their own needs. P5 had both self-reported and caregiver reported needs. Table
16 describes the home health needs for each participant. Despite having the most pre-
hospitalization needs, P4 reports having the least amount of post-hospitalization needs (only
transportation and personal care). P1 and P2 needed help with all activities except financial
assistance. P5 stated that he needed help with all activities but financial assistance, but his
caregiver said that she also supported P5 with “exercising". Finally, P3 had the most needs,

stating that she needed help with all activities.
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Table 16. Paper 4: Homebound Older Adult Current Need Factors

P1* p2* P3 P4 P5 Total

. . Talking, reading, Yes 80%
Companionship keeping company Yes Yes Yes No Yes* (4/5)

Driving to doctor’s o
Transportation | appointments, driving for Yes Yes Yes Yes Yes 100%
Yes* (5/5)

errands

. Shopping, cleaning, Yes 80%
Homemaking preparing meals Yes Yes Yes No Yes* (4/5)

Feeding, bathing, o
Personal care toileting, dressing, Yes Yes Yes Yes Yes 100%
) Yes* (5/5)

grooming

Healthcare Help with medications, Yes 80%
assistance wound care Yes Yes Yes No Yes* (4/5)
Financial Paying bills, managing No 20%
assistance budgets No No Yes No No* (1/5)
Mo 20%

Other Please specify No No No No Exercising 1/ 5;

%
5/7
Total Number of Needs 5/7* 5/7* 6/7 2/7 6/7%

* Denotes caregiver assessed need

5.3.2.3 External environment

Finally, the participant’s external environment was assessed through participant interview
questions regarding their residential infrastructure. Table 17 highlights the different PHR support
structures and devices used in this study. As noted above, P1, P2, and P5 enrolled with

caregivers in the study. P3 and P4 did not, but P4 lived with a spouse.

The type of the Internet-enabled device used in this study was discussed as a facilitator in
several participant interviews. For example, P1 was experiencing high symptom burden during
the study. She only had access to the PHR from her desktop computer, which was located in a
separate room from her main living space and bedroom. In order to access this room, P1 had to
maneuver her walker and a portable oxygen tank to the computer. In her interviews, she stated
that she had been unable to use the PHR between study sessions because of the difficulty with

accessing the system through the computer.

121




Similarly, P2 usually spent her time in the living room, which was in a separate room
from the computer. Although C2 was able to move easily between the living room and the
computer, C2 had to take the health measurements in the living space. C2 experienced trouble
using the mobile application to enter in health measurements. Therefore, her workflow was to
complete the measurements on a paper-log, and then transfer it to the PHR at the computer. After
performing this double data entry several times, C2 gave up tracking the measures in the PHR.

Table 17. Paper 4: Patient Environmental Context

P1 P2 P3 P4 P5
Caregiver Yes-paid |y 0 paid home Yes- paid
home care . No No home care aid
enrolled . care aid
aid (spouse)
Living Lives Lives with paid Lives Lives with Lives with
o ) non-spouse
Situation alone caregiver alone spouse .
family
Dey ices used Computer Comput.er/l\./[oblle Tablet | Tablet/Computer Tablet
in study application

5.3.2.4 Health Behaviors

Below is a table that shows the trends in patient activation throughout the study. Between two
and four PAM scores were collected on each participant during the course of the study. In all
participants, except for P1, raw PAM scores changed less than 10%. P1 had a 12% reduction in
her raw PAM score during the last study meeting before she was readmitted to the hospital. P5
was the only participant who reported a positive change in his raw PAM score, and increased a

patient activation level during the study period.
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Table 18. Paper 4: Trend of Patient Activation Measure (PAM) Scores for Older Adult

Participants
PAM PAM 1AM
.. PAM Level
Participant Level Level
Group Weeks | (raw Level (raw (raw
Participant . (raw score) Total %
PHR n score) score)
Number score) at Increase
Usage study at at
Level Study at Home Study
Midpoint | Health .
Start . Exit
Exit
Level 4 | Level 3 -12.7%
P1 None 6 (46.1) (40.4) N/a N/a (-5.7)
Level 3 Level 3 0
P2 Low 5 (39.0) N/a N/a (39.0) 0% (0)
Level 4 Level 4 | Level4 | -6.2%
P3 None 10 10y | N2 | 4g0y | 488) | (32
) Level 2 Level 1 -6.3%
P4 High 4 (36.4) N/a N/a (34.1) (-2.3)
) Level 3 | Level4 | Level4 | Level 4 4.9%
P> High 71 429) | 455 | @40) | 450) | @1

5.3.2.5 Home health outcomes

As described above, home health outcomes were measured through participant interviews and
questionnaires. Outcome measures were based from the 2017 HH-VBP measures, and focused
on four outcomes: unplanned medical encounters, improvement in medication adherence,
improvement in ADL functioning, and improvement in patient satisfaction.

Two participants (P1 and P3) reported unexpected medical encounters in the study. P1
had an unexpected hospital readmission that caused her to withdraw from the study between her
midpoint session and home health exit. P3 reported calling for an ambulance between home
health discharge and study exit. She was not admitted to the hospital.

Medications were an important topic in participant interviews. The PHR has features that

are designed to assist in medication regimens; however, none of the participants chose to use the
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PHR to help with medication adherence. P5 entered in his medications, and set up the medication
reminders, but found the number of alerts not useful in supporting his routines.

The only participant who commented on how the PHR could help improve ADL
functioning was P5. P5 was suffering from a large wound in his leg caused by a fall. Since this
patient classified himself as “pre-diabetic,” he was asked to track his blood glucose during the
home health encounter to promote wound healing. This was the primary way that he used the
PHR. Interestingly, he noted that he did not expect to track his blood glucose after the wound
healed. When asked why, he stated, “I don’t know if I’ll have the... you know it would be smart
to [track glucose] but you know how you get going in life”.

As described above, we only captured two discharges from home health. Table 19 shows
the data from these two participants. Both of these individuals had high satisfaction with their
home health care agency.

Table 19. Paper 4: Home Health Value Based Purchasing Measures (CAHPS Measures)

# (%) of o # (%) of | Home
Participant PHR Care of # (A)).Of . Specific | health | Would you
Usage . Communication
Number Patients Care agency | recommend?
Level Measures .
Measures Issues rating
P3 None | 4 (100%) 5 (83%) 7(100%) | 9 Def;rélsely
. 6 Definitely
0 0
P5 High | 4 (100%) 5 (83%) (85.7%) 9 Yes

5.4 DISCUSSION

The results from this study show that some homebound older adults and their paid caregivers are
willing and able to participate in longitudinal PHR evaluation studies. In this study, we recruited
eight participants who each spent, on average, over ninety minutes discussing their views about

the personal health record system used for this study and how it could fit into their home health

124



routines in two to four research sessions. In addition, homebound older adult participants were

willing to complete between one and five questionnaires per session.

5.4.1 Andersen’s Phase-3 Model conceptual model fit

This study used a modified version of Andersen’s Phase-3 Model. As described in further
iterations of this model, the linear relationship between the primary determinants, health
behaviors, and health outcomes may be too simplistic to fully represent the relationship between
these factors (Andersen, 1995). However, this model was chosen for our study because the more
complex models would require collecting more data from participants, and performing more
complex data analyses. From this small number of participants, we did not find a relationship
between PHR use and patient activation, or patient activation and home health outcomes. This
may mean that other models that would be better suited to represent the relationship between
these factors. In addition, future research is needed to understand how PHRs can support desired

behaviors in the homebound older adult population and/or contribute to home health outcomes.

5.4.2 Feasibility of study procedures

The only study procedure that was not feasible was collecting individual OASIS data sets for our
participants. The participants in this study were able to answer the questionnaires and provide
meaningful assessments of the PHR during interviews. However, our specific results on

collecting data for each construct in our model can be used inform future research.

5.4.2.1 Primary determinants

As described in our model, primary determinants were categorized into three categories:
population characteristics, healthcare system, and external environment. Generally, these data

were easy to collect from the participants. The participants in this study expected to be asked
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questions about their demographics and comfort with technology. Similar to other studies that
evaluate PHRs with older adult users (Kneale & Demiris, 2017), only older adults who felt
comfortable with technology enrolled in our study. As described in previous work (Kneale &
Demiris, 2017), the lack of diversity the characteristics of the participations may limit the
generalizability of the findings from this PHR evaluation. Therefore, future research should
focus on enrolling diverse homebound older adults in subsequent PHR evaluation studies. This
may require researchers to reduce barriers to participation (e.g. provide Internet-enabled devices)
or develop purposive sampling techniques to purposely recruit diverse participants.

As described above, interviewing participants about PHR use was both feasible and
worthwhile with homebound older adults and their caregivers. Previous PHR evaluations with
older adult users have used surveys and system logs to gather this information (Kneale &
Demiris, 2017). Using semi-structured interviews allows the research team to more thoroughly
probe facilitators and barriers of use. For example, P3 and P4 did not find the PHR useful for
their current needs, but were able to offer some suggestions on how another system could be
better designed to meet their needs. Future research can further our understanding of the
application of personal health records for homebound older adults by developing research
protocols that interview more homebound older adults.

Finally, from our study, the residential infrastructure appears to be an important
component of PHR use. Homebound older adults have limited mobility, and easy accessibility
may mean more than just having a computer in their home. Future studies could explore this
potential relationship by formally studying home infrastructure needs, and outlining how PHRs

can be successfully implemented in the homes of homebound older adults.

126



5.4.2.2 Health behavior

Participants were able and willing to complete the PAM-13. Most participant raw PAM scores
changed less than 10% throughout the study period, but most people also did not use the PHR for
their health information needs. In fact, all participants except PS5, had PAM scores that decreased
over the study period. Incidentally, P5 was the only participant who used the PHR for health
information management. Future studies could explore the relationship between PAM and PHR
use, by comparing the PAM score of homebound older adults who have and have not adopted
PHRs.

In addition, because most participants had declining PAM scores, more research is
needed to better understand the expected trajectory of patient activation for homebound older
adults at the end of home health encounters. On one hand, one might expect that homebound
older adults should have higher PAM scores at home health discharge. This might indicate that
the home health services helped the older adult navigate his or her changing health needs. On the
other hand, ending home health services may make individuals uncertain, and this could be
reflected in the small reduction of PAM scores over of the study period. Without better
understanding the connection between home health services and PAM scores, it is difficult to tell
whether future studies should expect to find a relationship between PHR use and patient

activation during home health encounters.

5.4.2.3 Home health outcomes

This study attempted to measure the home health value based purchasing measures as an
outcome of the study. Without having access to OASIS-C datasets, it is difficult to gather all the
data that are being submitted to the Centers for Medicare and Medicaid Services. However, it

was interesting to note that neither of the home health clients who were approached to provide

127



authorization to their OASIS knew that this information was being collected during their home
health visits. Perhaps this is a symptom of a larger challenge with transparency of home health
data collection. Future research can explore home health client understanding of the types and

purpose of the data being collected during home health visits, and whether these data should be

more available to home health clients and their caregivers.

5.4.3 Limitations

The main limitations to this study are the small sample size, and the updates to the study
procedures. Due to the challenges that we faced recruiting homebound older adults described in
paper 3, and the additional challenges faced with obtaining the OASIS data from a partner home
health agency, it was important to adjust our procedures. Unfortunately, the changes to the study
procedures were not approved by the Internal Review Board in time to apply to either P1 or P2.
Despite these challenges, the data presented in this study can inform future studies exploring
consumer health information technology, like personal health records, with homebound older
adults. As this population grows in size and in its desire to connect with providers through these
tools, more research is needed to better understand the commonalities and differences that

homebound older adults have to other adult patient populations.

5.5 CONCLUSIONS

In conclusion, this study shows that it is possible to perform a PHR evaluation study with
homebound older adults and their caregivers. The homebound older adult participants in this
study were knowledgeable about computers, health information, and how personal health records
could fit into their health and wellness routines. Despite these successes, this study also

demonstrates that are still many open questions to how homebound older adults could use PHRs
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to manage their health information. First, it is unclear what outcomes should be expected from
PHR use. Our limited sample did not show a strong link between PHR use and patient activation.
Perhaps future research could explore other health behaviors that could improve with PHR use in
the homebound population, such as care coordination or health literacy. From this study, it
appears that some homebound older adults do not understand all of the data being collected from
them during home health encounters. Perhaps PHRs could play a role in increasing the
transparency of the services provided during home health encounters.

In addition, this study did not find many older adults who found the PHR that we used
useful in their health and wellness routines. This suggests that the perceived benefit was low
among our population, or that the PHR system that we used was not designed to meet their
needs. Future research can work with older adults to better understand how older adult view
PHRs, and weigh the risks and benefits of PHR use. In addition, PHR designers should

Finally, there are some considerations that future researchers should consider when
designing PHR evaluation studies with homebound older adults. Homebound older adults receive
many home-based visitors and often have limited time during the day. In addition, symptom
burden may be high following a hospitalization. Therefore, researchers should focus on gathering
the most important data through interviews or other flexible procedures to encourage more

homebound older adults to participate.

129



CHAPTER 6: CONCLUSIONS

This dissertation explores the application of personal health records (PHRs) with homebound
older adults.

The first paper evaluates existing personal health records systems for homebound older
adult users. I discuss the how I defined key PHR features from a literature review, and evaluated
the prevalence of these factors among publically available systems. This study found that there
are few commercial PHRs that are available to homebound older adults, and many of these
systems are missing important features. Future work should further explore the requirements that
homebound older adults have for PHRs, and how systems can be better designed to meet these
needs.

The second paper explores the usability of two PHRs that had a high number of features
that were deemed desirable for homebound older adults. This usability study modifies the
Chisnell and Redish methodology (Chisnell & Redish, 2005) to perform a heuristic evaluation
from the perspective of a homebound older adult, family caregiver, and home health nurse. Our
findings demonstrate that even if a PHR has features that are desirable to homebound older
adults, the way the system is design may still hinder effective care coordination among
homebound older adult care team members. This paper offers design recommendations based on
our findings to develop PHRs that are more aligned with homebound older adult care team
activities, and calls for more usability studies to evaluate systems from multiple perspectives.

The third paper describes my efforts working with home health agencies to recruit
homebound older adults following a hospitalization. In this paper, I review the recruitment
procedures from three home health agencies and the outcomes of these efforts. Unexpected

challenges arose during the recruitment. These challenges include identifying partner agencies,
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motivating home health nurses to approach potential participants, and contacting prospective
participants. This paper concludes by providing suggestions on how future researchers can
improve their recruitment of homebound older adults for consumer health information
technology research.

Finally, paper four describes a pilot study that was designed to explore the relationship
between individual patient characteristics, PHR use, patient activation, and home health
outcomes. This study found that, in general, homebound older adults are willing and able to use
personal health records. However, not all study procedures were successful with this population.
Homebound older adults were generous with their time, and offered many important insights
during the participant interviews. In this paper, I suggest developing procedures with shorter
duration and focusing effort on collecting qualitative interviews. This will help us better
understand the nuances of their experiences with PHRs, and better define the quantitative

measures that would be appropriate outcomes of PHR use.

6.1 CONTRIBUTIONS

This work has expanded our knowledge in several key areas.

6.1.1 Evaluation of a novel method to use scenarios and personas to enhance a usability

heuristic evaluation

This dissertation evaluates a methodology to use scenarios and personas to enhance a usability
heuristic evaluation. In paper one, I describe my efforts to modify the Chisnell and Redish
Heuristic methodology (Chisnell & Redish, 2005) to assess the usability of two personal health
records from three perspectives: homebound older adult, informal caregiver, and home health
nurse. This work shows that adding personas and scenarios can allow researchers to collect

different types of a traditional heuristic evaluation. These methods could be used to enhance any
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future heuristic evaluation that seeks to gain insight to how different users experience a single

consumer health informatics system.

6.1.2 Recognition of an absence of functionalities useful for homebound older adult

The first paper in this dissertation also discusses the continued need to improve PHR designs in
order to fit today’s homebound older adult consumers. Homebound older adults are more likely
to have chronic illnesses, physical and psychological limitations, and identify in populations that
face health disparities, such as racial and ethnic minorities than their non-homebound peers
(Ornstein et al., 2015). These characteristics may create unique barriers to PHR use, but could
also help motivate homebound older adults to use these tools. Unfortunately, as paper one shows,
even if a homebound older adult were interested in using a PHR, there are few existing systems
that are designed for their care environment. Furthermore, most PHRs in the marketplace are
missing key features that would make them an effective health information management tool for
many healthcare consumers. Finally, as paper two demonstrates, even if the features are available
there are questions to whether the homebound older adult could effectively use a PHR for care

coordination among his or her care team members.

6.1.3  First PHR study with homebound older adults and their caregivers

Homebound older adults have not been specifically recruited for previous PHR evaluation
studies (Kneale & Demiris, 2017). My results indicate that homebound older adults are often
willing and able to provide significant feedback on PHR use for their care. In addition,
researchers are able to overcome challenges with recruitment in this population to enroll
participants for study periods up to 17 weeks. As Paper 3 describes, home health agencies can

work with researchers to identify potential study participants. Home health agencies, due to their
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scope of work, are one of the few health service sites specifically designed to support care
transitions. Together, home health agencies, homebound older adult participants, and health
services researchers can design and implement studies to learn more about the application of
PHRs in homebound older adult care routines.

Paper 4 examines a pilot study that recruited homebound older adults and their caregivers
to evaluate a personal health record. Specifically, this study looked at using a modified model of
Andersen’s Phase-3 Health Utilization mode to describe the relationship between patient
characteristics, PHR use, patient activation, and home health outcomes. Findings from our small
study do not support a strong link between these items in homebound older adult participants.
Other models should be explored to better characterize the effect of PHRs on homebound older
adult health behaviors and home health outcomes. In addition, our study found that qualitative
interviews were the most effective method to gather opinions on PHRs for use in home health.
Future studies should focus on gathering more qualitative data from homebound older adults to

understand the unique barriers and facilitators of PHR use within home health.

6.2 LIMITATIONS AND TRADEOFFS

As with all studies, these methods had some limitations.

The main limitation of Paper 1 is that this study did not assess PHRs that were attached to
health systems (e.g. “tethered” PHRs). Besides the logistical challenges of reviewing PHRs
associated with specific health systems, this choice was also made to reflect the current PHR
markets. Although some health systems offer dynamic PHRs, none of these systems are open to
the public. Therefore, not all homebound older adults could use a tethered system. In order to
ensure that the PHRs that were reviewed would be assessable to any homebound older adult with

Internet connection, we excluded all PHRs that required specific health system membership.
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Paper 2 relied on a heuristic evaluation with experts to complete the usability study from
the perspective of homebound older adult, family caregiver, and home health nurse users. This
choice was made for several reasons. First, this allowed me to explore how incorporating
scenarios and personas into a heuristic usability study can enhance the types of data collected.
Secondly, heuristic usability studies have been found to be as effective as a precursor to end-user
evaluations (Liu et al., 2011). Finally, the heuristic evaluation approach using personas and
scenarios allowed me to gather information on how PHR use may be affected by personal
characteristics while fitting with the study’s budget and time restrictions.

Paper 3 describes our efforts to recruit from home health agencies. The main limitation of
this work is that home health providers were not formally interviewed as part of this study. The
barriers described in paper two are derived from my study data and informal conversations.
Because these challenges were not anticipated, our study methodology did not allow for home
health agency staff to be formally enrolled as study participants. Future work could explore the
challenges of recruitment from the home health agency perspective.

Finally, the main limitations of the third paper are the small sample size and limited
generalizability of our findings. For the pilot study, five participants were recruited, and four
participants finished all study procedures. In addition, the pilot study procedures were altered
throughout the course of the study, and this caused variation in the data that was collected from
each participant. Finally, the participants recruited for the pilot study were younger older adults,
and lacked racial and ethnic diversity. In addition, all participants had access to the Internet and
an Internet-enabled device in their homes. Because all participants shared these characteristics,

the findings from our pilot study may not be generalizable to the entire homebound older adult
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population. Despite these limitations, the findings from this study can support successful future

work within this research setting.

6.3 OPPORTUNITIES FOR FUTURE WORK

The findings from this study present the opportunity for future work. In this section, I highlight

the four main areas of future work.

6.3.1 Gathering perspectives from diverse homebound older adults

As described above, homebound older adults are able and willing to participate in PHR
evaluation studies following a hospitalization, but this study recruited a homogenous sample of
homebound older adults. One area of future work is to partner with more home health agencies
to recruit a more diverse sample of homebound older adults. Perhaps reducing the study burden
and/or removing the requirement that individuals have their own Internet-enabled devices could

encourage broader participation in future studies.

6.3.2 Obtaining home health nursing perspective

The results presented in this study rely on interactions with homebound older adults and their
caregivers, and from researcher observation. Future studies could explore the perspective of
home health nurses to better understand barriers to recruiting homebound older adults, and the

application of PHRs in home health environments.

6.3.3 Understanding the role of home care aides in homebound older adults’ health

One unique aspect of this study is that the three caregivers who participated were paid home care
aides. Traditionally, home care aides are responsible for helping homebound older adults with

domestic and personal health tasks, such as cleaning, cooking, personal hygiene, and
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transportation. This study suggests that these aides can play an important role in the health
information management and self-care routines of their clients. This could indicate that home
care aides are an underexplored resource in improving the care of homebound older adults.
Future work could investigate the different relationships between homebound older adults and

their care aides, and how technology could be used to enhance their interactions.

6.4 CONCLUDING REMARKS

The homebound older adult population is growing, and the demand on these individuals to
manage their personal health information is also increasing. This population has not been
systematically involved in the design, implementation, or evaluation of personal health record
(PHR) systems in previous literature. This dissertation aims to address this gap and showcases
that evaluating PHR applications with homebound older adults is generally feasible; however,
there are many unexplored questions of how this technology should be designed and deployed
most effectively within this population. Therefore, we need to start to engage homebound older
adults and their caregivers in formal PHR formative and summative system evaluations. Without
such studies, we may be losing an opportunity to identify and build systems that meet the needs

of this important patient population.

136



BIBLIOGRAPHY

AARP. (2015). Caregiving in the United States. 2015. Retrieved from:
http://www.aarp.org/content/dam/aarp/ppi/2015/caregiving-in-the-united-states-2015-
report-revised.pdf

Administration on Aging, Administration for Community Living. (2014). A Profile of Older
Americans. ]| Retrieved from:
https://www.acl.gov/sites/default/files/Aging%20and%20Disability%20in%20America/2
014-Profile.pdf

AHRQ Patient Safety Network (n.d.). Medication Reconciliation. Retrieved November 11, 2017,
AHRQ Medication Reconciliation website:
https://psnet.ahrq.gov/primers/primer/ 1 /medication-reconciliation

Ancker, J. S., Witteman, H. O., Hafeez, B., Provencher, T., Van de Graaf, M., & Wei, E. (2015).
The invisible work of personal health information management among people with
multiple chronic conditions: qualitative interview study among patients and providers.
Journal of Medical Internet Research, 17(6), e137. doi:10.2196/jmir.4381

Andersen, R. M. (1995). Revisiting the behavioral model and access to medical care: does it
matter? Journal of Health and Social Behavior, 36(1), 1-10.

Anderson, M., & Perrin, A. (2017). Technology use among seniors. Retrieved from
http://www.pewinternet.org/2017/05/17/technology-use-among-seniors/

Archer, N., Fevrier-Thomas, U., Lokker, C., McKibbon, K. A., & Straus, S. E. (2011). Personal
health records: a scoping review. Journal of the American Medical Informatics
Association, 18(4), 515-522. doi:10.1136/amiajnl-2011-000105

Barnes, S., Gott, M., Payne, S., Parker, C., Seamark, D., Gariballa, S., & Small, N. (2005).
Recruiting older people into a large, community-based study of heart failure. Chronic
Illn, 1(4), 321-329. doi:10.1177/17423953050010040201

Beck, R. A., Arizmendi, A., Purnell, C., Fultz, B. A., & Callahan, C. M. (2009). House calls for
seniors: building and sustaining a model of care for homebound seniors. Journal of
American Geriatrics Society, 57(6), 1103-1109. doi:10.1111/5.1532-5415.2009.02278.x

Bodenheimer, T. (2008). Coordinating care - A perilous journey through the health care system.
New England Journal of Medicine, 358(10), 1064-1071. doi:DOI
10.1056/NEJMhpr0706165

Boland, M. V., Chang, D. S., Frazier, T., Plyler, R., Jefferys, J. L., & Friedman, D. S. (2014).
Automated telecommunication-based reminders and adherence with once-daily glaucoma
medication dosing: the automated dosing reminder study. JAMA Ophthalmol, 132(7),
845-850. doi:10.1001/jamaophthalmol.2014.857

Bossers, W. J., van der Woude, L. H., Boersma, F., Hortobagyi, T., Scherder, E. J., & van
Heuvelen, M. J. (2016). Comparison of Effect of Two Exercise Programs on Activities of
Daily Living in Individuals with Dementia: A 9-Week Randomized, Controlled Trial.
Journal of American Geriatrics Society, 64(6), 1258-1266. doi:10.1111/jgs.14160

Britto, M. T., Jimison, H. B., Munafo, J. K., Wissman, J., Rogers, M. L., & Hersh, W. (2009).
Usability testing finds problems for novice users of pediatric portals. Journal of the
American Medical Informatics Association, 16(5), 660-669. doi:10.1197/jamia.M3154

Carroll, J. M. (2000). Five reasons for scenario-based design. Interacting with computers, 13(1),
43-60.

137



Centers for Disease Control and Prevention. CDC Health Disparities and Inequalities Report-
United States, 2013. (2013). Retrieved from:
https://www.cdc.gov/mmwr/pdf/other/su6203.pdf

Chisnell, D., & Redish, J. (2005). Designing web sites for older adults: expert review of usability
for older adults at 50 web sites. Retrieved from Bethesda, Maryland:

Chrischilles, E. A., Hourcade, J. P., Doucette, W., Eichmann, D., Gryzlak, B., Lorentzen, R., . . .
Levy, B. (2014). Personal health records: a randomized trial of effects on elder
medication safety. Journal of the American Medical Informatics Association, 21(4), 679-
686. doi:10.1136/amiajnl-2013-002284

Chung, S. Y., & Nahm, E. S. (2015). Testing reliability and validity of the eHealth Literacy
Scale (eHEALS) for older adults recruited online. Comput Inform Nurs, 33(4), 150-156.
doi:10.1097/CIN.0000000000000146

Conrad, K. J., & Smith, E. V., Jr. (2004). International conference on objective measurement:
applications of Rasch analysis in health care. Med Care, 42(1 Suppl), 11-6.
doi:10.1097/01.mlr.0000103527.52821.1¢

Crouch, P. C. B., Rose, C. D., Johnson, M., & Janson, S. L. (2015). A pilot study to evaluate the
magnitude of association of the use of electronic personal health records with patient
activation and empowerment in HIV-infected veterans. Peerj, 3. doi:ARTN
€85210.7717/peerj.852

Cunningham, P. J., Hibbard, J., & Gibbons, C. B. (2011). Raising Low 'Patient Activation' Rates
Among Hispanic Immigrants May Equal Expanded Coverage In Reducing Access
Disparities. Health Affairs, 30(10), 1888-1894. doi:10.1377/hlthaff.2009.0805

Czaja, S. J., Zarcadoolas, C., Vaughon, W. L., Lee, C. C., Rockoff, M. L., & Levy, J. (2015).
The usability of electronic personal health record systems for an underserved adult
population. Hum Factors, 57(3), 491-506. doi:10.1177/0018720814549238

de Keizer, N. F., Talmon, J., Ammenwerth, E., Brender, J., Nykanen, P., & Rigby, M. (2010).
Mini Stare-HI: guidelines for reporting health informatics evaluations in conference
papers. Stud Health Technol Inform, 160(Pt 2), 1206-1210.

Dentzer, S. (2013). Rx For The 'Blockbuster Drug' Of Patient Engagement. Health Affairs, 32(2),
202-202. doi:10.1377/hlthaff.2013.0037

Detmer, D., Bloomrosen, M., Raymond, B., & Tang, P. (2008). Integrated Personal Health
Records: Transformative Tools for Consumer-Centric Care. Bmc Medical Informatics
and Decision Making, 8. doi:Artn 4510.1186/1472-6947-8-45

Donald, F. (2009). Review: exercise interventions improve functional and physical performance
but not activities of daily living in older adults. Evid Based Nurs, 12(4), 119.
doi:10.1136/ebn.12.4.119

Ford, E. W., Hesse, B. W., & Huerta, T. R. (2016). Personal Health Record Use in the United
States: Forecasting Future Adoption Levels. Journal of Medical Internet Research, 18(3),
e73. do0i:10.2196/jmir.4973

Gee, P. M., Paterniti, D. A., Ward, D., & Soederberg Miller, L. M. (2015). e-Patients Perceptions
of Using Personal Health Records for Self-management Support of Chronic Illness.
Comput Inform Nurs, 33(6), 229-237. doi:10.1097/CIN.0000000000000151

Goel, M. S., Brown, T. L., Williams, A., Hasnain-Wynia, R., Thompson, J. A., & Baker, D. W.
(2011). Disparities in enrollment and use of an electronic patient portal. J Gen Intern
Med, 26(10), 1112-1116. do0i:10.1007/s11606-011-1728-3

138



Gordon, N. P., & Hornbrook, M. C. (2016). Differences in Access to and Preferences for Using
Patient Portals and Other eHealth Technologies Based on Race, Ethnicity, and Age: A
Database and Survey Study of Seniors in a Large Health Plan. Journal of Medical
Internet Research, 18(3), €50. doi:10.2196/jmir.5105

Graetz, 1., Gordon, N., Fung, V., Hamity, C., & Reed, M. E. (2016). The Digital Divide and
Patient Portals: Internet Access Explained Differences in Patient Portal Use for Secure
Messaging by Age, Race, and Income. Med Care, 54(8), 772-779.
doi:10.1097/MLR.0000000000000560

Graffigna, G., Barello, S., & Bonanomi, A. (2017). The role of Patient Health Engagement
Model (PHE-model) in affecting patient activation and medication adherence: A
structural equation model. PLoS One, 12(6), €0179865.
doi:10.1371/journal.pone.0179865

Graham, G. N. (2016). Why Your ZIP Code Matters More Than Your Genetic Code: Promoting
Healthy Outcomes from Mother to Child. Breastfeed Med, 11, 396-397.
doi:10.1089/bfm.2016.0113

Greene, J., Hibbard, J. H., Sacks, R., Overton, V., & Parrotta, C. D. (2015). When patient
activation levels change, health outcomes and costs change, too. Health Affairs
(Millwood), 34(3), 431-437. doi:10.1377/hlthaff.2014.0452

Greysen, S. R., Chin Garcia, C., Sudore, R. L., Cenzer, L. S., & Covinsky, K. E. (2014).
Functional impairment and Internet use among older adults: implications for meaningful
use of patient portals. JAMA Intern Med, 174(7), 1188-1190.
doi:10.1001/jamainternmed.2014.1864

Gu, Y., & Day, K. (2013). Propensity of people with long-term conditions to use personal health
records. Stud Health Technol Inform, 188, 46-51.

Gurwitz, J. H., Guadagnoli, E., Landrum, M. B., Silliman, R. A., Wolf, R., & Weeks, J. C.
(2001). The treating physician as active gatekeeper in the recruitment of research
subjects. Med Care, 39(12), 1339-1344.

Hart, T., Chaparro, B. S., & Halcomb, C. G. (2008). Evaluating websites for older adults:
adherence to ‘senior-friendly’guidelines and end-user performance. Behaviour &
Information Technology, 27(3), 191-199. doi:10.1080/0144929060080203 1

Harte, R. P., Glynn, L. G., Broderick, B. J., Rodriguez-Molinero, A., Baker, P. M., McGuiness,
B.,...G, 0. L. (2014). Human centred design considerations for connected health
devices for the older adult. J Pers Med, 4(2), 245-281. doi:10.3390/jpm4020245

Heyworth, L., Paquin, A. M., Clark, J., Kamenker, V., Stewart, M., Martin, T., & Simon, S. R.
(2014). Engaging patients in medication reconciliation via a patient portal following
hospital discharge. Journal of the American Medical Informatics Association, 21(el),
e157-162. doi:10.1136/amiajnl-2013-001995

Hibbard, J. H., & Greene, J. (2013). What the evidence shows about patient activation: better
health outcomes and care experiences; fewer data on costs. Health Affairs (Millwood),
32(2),207-214. doi:10.1377/hlthaff.2012.1061

Hibbard, J. H., Mahoney, E. R., Stock, R., & Tusler, M. (2007). Do increases in patient
activation result in improved self-management behaviors? Health Services Research
Journal, 42(4), 1443-1463. doi:10.1111/5.1475-6773.2006.00669.x

Hibbard, J. H., Mahoney, E. R., Stockard, J., & Tusler, M. (2005). Development and testing of a
short form of the patient activation measure. Health Services Research Journal, 40(6 Pt
1), 1918-1930. doi:10.1111/j.1475-6773.2005.00438.x

139



Hibbard, J. H., Stockard, J., Mahoney, E. R., & Tusler, M. (2004). Development of the Patient
Activation Measure (PAM): conceptualizing and measuring activation in patients and
consumers. Health Services Research Journal, 39(4 Pt 1), 1005-1026.
doi:10.1111/5.1475-6773.2004.00269.x

Home Health Care CAHPS Survey. Retrieved November 11, 2017, from
https://homehealthcahps.org/

Home Health Value-Based Purchasing Model. Retrieved November 11, 2017, from:
https://innovation.cms.gov/initiatives’home-health-value-based-purchasing-model

Hung, M., Carter, M., Hayden, C., Dzierzon, R., Morales, J., Snow, L., . . . Samore, M. (2013).
Psychometric assessment of the patient activation measure short form (PAM-13) in rural
settings. Qual Life Res, 22(3), 521-529. doi:10.1007/s11136-012-0168-9

Irizarry, T., DeVito Dabbs, A., & Curran, C. R. (2015). Patient Portals and Patient Engagement:
A State of the Science Review. Journal of Medical Internet Research, 17(6), e148.
doi:10.2196/jmir.4255

Karter, A. J., Liu, J. Y., Adler, N. E., Nguyen, R., Lopez, A., & Schillinger, D. (2011). Social
disparities in internet patient portal use in diabetes: evidence that the digital divide
extends beyond access. Journal of the American Medical Informatics Association, 18(3),
318-321.

Kim, E. H., Stolyar, A., Lober, W. B., Herbaugh, A. L., Shinstrom, S. E., Zierler, B. K., . . . Kim,
Y. (2009). Challenges to using an electronic personal health record by a low-income
elderly population. Journal of Medical Internet Research, 11(4), e44.
doi:10.2196/jmir.1256

Kneale, L., Choi, Y., & Demiris, G. (2016). Assessing commercially available personal health
records for home health: recommendations for design. Applied Clinical Informatics, 7(2),
355-367.

Kneale, L., Choi, Y., Mikles, S. P., Thompson, H., & Demiris, G. (2017). Definition and
Prevelence of Personal Health Record Features for Homebound Older Adults.
International Journal of Medical Informatics. Under review.

Kneale, L., & Demiris, G. (2017). Lack of Diversity in Personal Health Record Evaluations with
Older Adult Participants: A Systematic Review of Literature. Journal of Innovation in
Health Informatics.

Kneale, L., Mikles, S. P., Choi, Y., Thompson, H., & Demiris, G. (2017). Using Scenarios and
Personas of Older Adults and their Care Team to Enhance the Effectiveness of a
Heuristic Evaluation. Journal of Biomedical Informatics, 73(September 2017), 43-50.

Kogut, S. J., Goldstein, E., Charbonneau, C., Jackson, A., & Patry, G. (2014). Improving
medication management after a hospitalization with pharmacist home visits and
electronic personal health records: an observational study. Drug Healthc Patient Saf, 6,
1-6. doi:10.2147/DHPS.S56574

Kurniawan, S., & Zaphiris, P. (2005). Research-derived web design guidelines for older people.
Paper presented at the Proceedings of the 7th international ACM SIGACCESS
conference on Computers and accessibility.

Left, B., Carlson, C. M., Saliba, D., & Ritchie, C. (2015). The invisible homebound: setting
quality-of-care standards for home-based primary and palliative care. Health Affairs
(Millwood), 34(1), 21-29. doi:10.1377/hlthaff.2014.1008

140



LeRouge, C., Ma, J., Sneha, S., & Tolle, K. (2013). User profiles and personas in the design and
development of consumer health technologies. International Journal of Medical
Informatics, 82(11), €251-268. doi:10.1016/j.ijmedinf.2011.03.006

Lindegaard Pedersen, J. (2016). Letter to the Editor: Early Nutritional Follow-up after Discharge
Prevents Deterioration of ADL Functions in Malnourished, Independent, Geriatric
Patients Who Live Alone - A Randomized Clinical Trial. The Journal of Nutrition Health
and Aging, 20(5), 584. d0i:10.1007/s12603-016-0706-1

Liu, L. S., Shih, P. C., & Hayes, G. R. (2011). Barriers to the adoption and use of personal
health record systems. Paper presented at the Proceedings of the 2011 iConference,
Seattle, Washington, USA.

Lynch, K. R., Schwerha, D. J., & Johanson, G. A. (2013). Development of a Weighted Heuristic
for Website Evaluation for Older Adults. International Journal of Human-Computer
Interaction, 29(6), 404-418. doi:10.1080/10447318.2012.715277

Magnezi, R., Glasser, S., Shalev, H., Sheiber, A., & Reuveni, H. (2014). Patient activation,
depression and quality of life. Patient Educ Couns, 94(3), 432-437.
doi:10.1016/j.pec.2013.10.015

Mankoff, J., Dey, A. K., Hsieh, G., Kientz, J., Lederer, S., & Ames, M. (2003). Heuristic
evaluation of ambient displays. Paper presented at the Proceedings of the SIGCHI
conference on Human factors in computing systems.

Markle Connecting for Health (2003). The Personal Health Working Group: final report.
Retrieved from: https://www.markle.org/publications/1429-personal-health-working-
group-final-report

McAuley, W. J., McCutcheon, M. E., Travis, S. S., & Lloyd, J. (2005). Participant characteristics
predicting voluntary early withdrawal from a multidisciplinary program providing home-
delivered meals and dietitian/social work case management to homebound elders. J Nutr
Elder, 25(2), 83-99.

Millerick, Y. (2004). Case study 6: an account of a patient's journey following a diagnosis of left
ventricular systolic dysfunction of ischaemic aetiology. In S. Stewart & L. Blue (Eds.),
Improving Outcomes in Chronic Heart Failure: A practical guide to specialist (2nd ed.,
pp. 226-232). London: BMJ Publishing Group.

Musich, S., Wang, S. S., Hawkins, K., & Yeh, C. S. (2015). Homebound older adults:
Prevalence, characteristics, health care utilization and quality of care. Geriatr Nurs,
36(6), 445-450. doi:10.1016/j.gerinurse.2015.06.013

My HealtheVet. (n.d.) Retrived November 11, 2017 from U.S. Department of Veterans Affairs:
https://www.myhealth.va.gov/

MyMed Wall. (n.d.). Retrieved November 11, 2017, from MyMedWall:
https://secure.mymedwall.com/phr/

myPHR. (n.d.). Retrieved November 11, 2017, from myPHR: https://www.myphr.com/

Nagykaldi, Z., Aspy, C. B., Chou, A., & Mold, J. W. (2012). Impact of a Wellness Portal on the
Delivery of Patient-Centered Preventive Care. Journal of the American Board of Family
Medicine, 25(2), 158-167. doi:10.3122/jabfm.2012.02.110130

Nahm, E. S., & Resnick, B. (2001). Homebound older adults' experiences with the Internet and
e-mail. Comput Nurs, 19(6), 257-263.

Nazi, K. M., Hogan, T. P., Mclnnes, D. K., Woods, S. S., & Graham, G. (2013). Evaluating
patient access to Electronic Health Records: results from a survey of veterans. Med Care,
51(3 Suppl 1), S52-56. doi:10.1097/MLR.0b013e31827808db

141



National Health & Aging Trends Study. Retrieved November 11, 2017, from:
http://www.nhats.org/

Noblin, A. M., Wan, T. T., & Fottler, M. (2012). The impact of health literacy on a patient's
decision to adopt a personal health record. Perspect Health Inf Manag, 9, 1-13.

Norman, C. D., & Skinner, H. A. (2006). eHEALS: The eHealth Literacy Scale. Journal of
Medical Internet Research, 8(4), €27. doi:10.2196/jmir.8.4.e27

OASIS C Based Home Health Agency Patient Outcome, Process and Potentially Avoidable Event
Reports. Retrieved November 11, 2017, from Centers for Medicare & Medicaid Services:
https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-
Instruments/OASIS/09aa_hhareports.html

OASIS-C1/ICD-10 Version Guidance Manual. (2015). Retrieved November 11, 2017, from
Centers for Medicare & Medicaid Services: https://www.cms.gov/Medicare/Quality-
Initiatives-Patient-Assessment-
Instruments/HomeHealthQualityInits/HHQIOASISUserManual.html.

Office of the Inspector General. (2016). Veterans Benefits Adminsitration Review of Special
Monthly Compensation Housebound Benefits (15-02707-277). Retrieved from:
https://www.va.gov/oig/pubs/VAOIG-15-02707-277.pdf

Ornstein, K. A., Leff, B., Covinsky, K. E., Ritchie, C. S., Federman, A. D., Roberts, L., . . .
Szanton, S. L. (2015). Epidemiology of the Homebound Population in the United States.
JAMA Intern Med, 175(7), 1180-1186. doi:10.1001/jamainternmed.2015.1849

Pai, H. H., Lau, F., Barnett, J., & Jones, S. (2013). Meeting the health information needs of
prostate cancer patients using personal health records. Current Oncology, 20(6), €561-
569. do0i:10.3747/c0.20.1584

Pedersen, J. L., Pedersen, P. U., & Damsgaard, E. M. (2016). Early Nutritional Follow-Up after
Discharge Prevents Deterioration of ADL Functions in Malnourished, Independent,
Geriatric Patients Who Live Alone - A Randomized Clinical Trial. The Journal of
Nutrition Health and Aging, 20(8), 845-853. doi:10.1007/s12603-016-0706-1

Personal health records: what providers need to know. (n.d). Retrieved November 30, 2017,
from Healthit.gov: https://www.healthit.gov/sites/default/files/about-phrs-for-providers-
011311.pdf

PHR Ignite. (2013). Retrieved November 11, 2017, from Healthit.gov:
https://www.healthit.gov/policy-researchers-implementers/phr-ignite

Price, M. M., Pak, R., Muller, H., & Stronge, A. (2013). Older adults' perceptions of usefulness
of personal health records. Universal Access in the Information Society, 12(2), 191-204.
doi:10.1007/s10209-012-0275-y

RememberltNow. (n.d.). Retrieved November 11, 2017, from RememberltNow:
http://rememberitnow.com/

Ricciardi, L., Mostashari, F., Murphy, J., Daniel, J. G., & Siminerio, E. P. (2013). A national
action plan to support consumer engagement via e-health. Health Affairs (Millwood),
32(2), 376-384. doi:10.1377/hlthaff.2012.1216

Ritchie, C. S., & Dennis, C. S. (1999). Research challenges to recruitment and retention in a
study of homebound older adults: lessons learned from the nutritional and dental
screening program. Care Manag J, 1(1), 55-61.

Ruggiano, N., Brown, E. L., Hristidis, V., & Page, T. F. (2013). Adding home health care to the
discussion on health information technology policy. Home Health Care Serv Q, 32(3),
149-162. doi:10.1080/01621424.2013.813884

142



Ryvicker, M., Feldman, P. H., Chiu, Y. L., & Gerber, L. M. (2013). The role of patient activation
in improving blood pressure outcomes in Black patients receiving home care. Medical
Care Research and Review, 70(6), 636-652. doi:10.1177/1077558713495452

Sheehan, B., & Lucero, R. J. (2015). Initial Usability and Feasibility Evaluation of a Personal
Health Record-Based Self-Management System for Older Adults. EGEMS (Wash DC),
3(2), 1152. doi:10.13063/2327-9214.1152

Skolasky, R. L., Green, A. F., Scharfstein, D., Boult, C., Reider, L., & Wegener, S. T. (2011).
Psychometric properties of the patient activation measure among multimorbid older
adults. Health Services Research Journal, 46(2), 457-478. doi:10.1111/5.1475-
6773.2010.01210.x

Smith, A. (2014). Older Adults and technology use: adoption is increasing, but many seniors
remain isolated from digital life. Retrieved from Washington, DC:

Smith, S. G., O'Conor, R., Aitken, W., Curtis, L. M., Wolf, M. S., & Goel, M. S. (2015).
Disparities in registration and use of an online patient portal among older adults: findings
from the LitCog cohort. Journal of the American Medical Informatics Association, 22(4),
888-895. doi:10.1093/jamia/ocv025

Sockolow, P., Dowding, D., Randell, R., & Favela, J. (2016). Using Mixed Methods in Health
Information Technology Evaluation. Stud Health Technol Inform, 225, 83-87.

Solomon, M., Wagner, S. L., & Goes, J. (2012). Effects of a Web-based intervention for adults
with chronic conditions on patient activation: online randomized controlled trial. Journal
of Medical Internet Research, 14(1), €32. doi:10.2196/jmir.1924

Sonderegger, A., Schmutz, S., & Sauer, J. (2016). The influence of age in usability testing. App!/
Ergon, 52,291-300. doi:10.1016/j.apergo.2015.06.012

Spencer, M. M., Alexander, L., & Kaufman, M. (2011). Geriatric MyHealth Passport: a pilot
study of a portable health summary in an elderly population. Journal of American
Geriatrics Society, 59(11), 2186-2188. doi:10.1111/j.1532-5415.2011.03627.x

Stay Well: Access Wellness Resources. (2013). Retrieved November 11, 2017, from
HealthIT.gov: https://www.healthit.gov/patients-families/stay-well

Taha, J., Czaja, S. J., Sharit, J., & Morrow, D. G. (2013). Factors affecting usage of a personal
health record (PHR) to manage health. Psychology and Aging, 28(4), 1124-1139.
doi:10.1037/a0033911

Thompson, M. J., Reilly, J. D., & Valdez, R. S. (2016). Work system barriers to patient,
provider, and caregiver use of personal health records: A systematic review. Appl Ergon,
54,218-242. doi:10.1016/j.apergo.2015.10.010

Technology Environment. Retrieved November 11, 2017, from National Health & Aging Trends
Study: http://www.nhats.org/scripts/instruments/TE.pdf

Toscos, T., Daley, C., Heral, L., Doshi, R., Chen, Y.-C., Eckert, G. J., . . . Mirro, M. J. (2016).
Impact of electronic personal health record use on engagement and intermediate health
outcomes among cardiac patients: a quasi-experimental study. Journal of the American
Medical Informatics Association, 23(1), 119-128.

Turvey, C., Klein, D., Fix, G., Hogan, T. P., Woods, S., Simon, S. R., . . . Nazi, K. (2014). Blue
Button use by patients to access and share health record information using the
Department of Veterans Affairs' online patient portal. Journal of the American Medical
Informatics Association, 21(4), 657-663. doi:10.1136/amiajnl-2014-002723

Turvey, C. L., Zulman, D. M., Nazi, K. M., Wakefield, B. J., Woods, S. S., Hogan, T. P, . . .
Mclnnes, K. (2012). Transfer of information from personal health records: a survey of

143



veterans using My HealtheVet. Telemed J E Health, 18(2), 109-114.
doi:10.1089/tm;j.2011.0109

Usability Evaluation Basics. (n.d.) Retrieved November 11, 2017, from Usability.gov:
https://www.usability.gov/what-and-why/user-centered-design.html

Uslu, A. M., & Stausberg, J. (2008). Value of the electronic patient record: an analysis of the
literature. J Biomed Inform, 41(4), 675-682. doi:10.1016/j.jb1.2008.02.001

Vespa, J., Lewis, J. M., & Kreider, R. M. (2013). America's Families and Living Arrangements:
2012. Retrieved from

Wagner, E.H., Austin, B. T., & Von Korff, M. (1996). Organizing care for patients with chronic
illness. Milbank Q, 74(4), 511-544.

Wagner, P. J., Dias, J., Howard, S., Kintziger, K. W., Hudson, M. F., Seol, Y. H., & Sodomka, P.
(2012). Personal health records and hypertension control: a randomized trial. Journal of
the American Medical Informatics Association, 19(4), 626-634. doi:10.1136/amiajnl-
2011-000349

Weisfeld, V., & Lustig, T. A. (2015). The Future of Home Health Care: Workshop Summary
(978-0-309-36753-0). Retrieved from Washington: http://nap.edu/21662

Wells, S., Rozenblum, R., Park, A., Dunn, M., & Bates, D. W. (2014). Personal health records
for patients with chronic disease: a major opportunity. Applied Clinical Informatics, 5(2),
416-429. doi:10.4338/ACI-2014-01-RA-0002

What is a personal health record? (2013). Retrieved November 11, 2017 from Healthit.gov:
https://www.healthit.gov/providers-professionals/faqs/what-personal-health-record

Woods, S. S., Forsberg, C. W., Schwartz, E. C., Nazi, K. M., Hibbard, J. H., Houston, T. K., &
Gerrity, M. (2017). The Association of Patient Factors, Digital Access, and Online
Behavior on Sustained Patient Portal Use: A Prospective Cohort of Enrolled Users.
Journal of Medical Internet Research, 19(10), €345. doi:10.2196/jmir.7895

Woods, S. S., Schwartz, E., Tuepker, A., Press, N. A., Nazi, K. M., Turvey, C. L., & Nichol, W.
P. (2013). Patient experiences with full electronic access to health records and clinical
notes through the My HealtheVet Personal Health Record Pilot: qualitative study.
Journal of Medical Internet Research, 15(3), €65. doi:10.2196/jmir.2356

Zaphiris, P., Ghiawadwala, M., & Mughal, S. (2005). Age-centered research-based web design
guidelines. Paper presented at the CHI '05 Extended Abstracts on Human Factors in
Computing Systems, Portland, OR, USA.

144



