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Abstract

Objective: The aim of the study was to identify factors influencing the willingness of healthcare consumers to use personal
health records (PHR) and to investigate the requirements for PHR services. Methods: A face-to-face interview was conducted
with 400 healthcare consumers from the 3"-18" of July 2008 using a structured questionnaire. To identity factors affecting
the willingness to use PHR and to pay for PHR services, logistic regression analysis was performed. To investigate the
requirements for PHR services according to the willingness of the consumers to use PHR and to pay for PHR services, t-test
analysis was conducted. Results: Of the 400 healthcare consumers, 239 (59.8%) were willing to use PHR and 111 (27.8%)
were willing to pay for PHR services. The willingness to use PHR was higher in the elderly, those with a disease, and those
with experience to use health information on the Internet, and the willingness to pay for PHR services was higher in those
with a relatively high income (p <0.05). The willingness to use PHR was approximately 13.5 (95% CI=1.43-126.55) and 3
times (95% CI=1.18-8.74) higher in those with average monthly household incomes >6,000,000 won and 4,500,000-
6,000,000 won, respectively, than in those earning <1,500,000 won, and approximately 1.96 times (95% CI=1.18-3.27)
higher in those with experience using health information on the Internet than in those without experience. The willingness
to pay for PHR services was approximately 5.9 times (95% CI=1.84-19.06) higher in those with an income of 4,500,000-
6,000,000 won than in those with an income <1,500,000 won (p <0.05). Demands for test results, medication history, family
history, problem list, genetic information, clinical trial information, and social history were significantly higher in those with
a willingness to use PHR and those with a willingness to pay for PHR services than in those without willingness to use PHR
and those without a willingness to pay for PHR services (p <0.05). Compared to those without a willingness to pay for PHR
services, those with a willingness to pay for PHR services showed a significantly higher demand for all the functions (p
<0.01). Conclusion: The results of this study suggest that healthcare consumers potentially have a considerable demand for
PHR services, and although it is not recognized and used widely yet, PHR is an essential service. In order to enhance
people’s awareness of PHR and to promote people to use PHR services, we need efforts and initiatives to execute campaigns

and education for people to ease access to the service, and to reduce the gap in service utilization skills. (Journal of
Korean Sociefy of Medlical Informatics 15-3, 273-284, 2009)
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Consumers’ Perceptions and Requirements for PHR

l. Introduction

Today’s healthcare services are emphasizing the
aspects of disease prevention and health management,
and there is increasing demand for lifelong health
management focused on the quality of life"™. With the
rise of education level and expansion of healthcare ser-
vices provision, healthcare consumers have a larger
choice of healthcare service and high accessibility to
healthcare information. Moreover, as active healthcare
service consumers, they are demanding healthcare infor-
mation and services of healthcare providers, and acqui-
ring information by themselves using various media®™®.
This trend is increasing the importance of personal
health records (PHR)1 that supports healthcare con-
sumers to be involved in their own health management
and to do lifelong health managemen .

Research on PHR is being conducted actively in
developed countries, and PHR systems are being deve-
loped by combining computer and information techno-
logy to medical services for managing individuals’
lifelong health information regardless of time and
place™1?
Microsoft, Google and CapMed launched online PHR
services, and some medical institutions have provided
PHR services such as Indivo, PatientSite and PAMF
Online'. In the United Kingdom have been run PHR

services such as NHS Direct and Health Space.

. In the United Sates, IT companies such as

In Korea as well, PHR is drawing people’s attention
and its introduction is being discussed, and National
Health Insurance Corporation, some large medical insti-
tutions and Internet health service companies are attemp-
ting to provide PHR services. In many of such attempts,
however, PHR services are provided and PHR systems

are built by the provider’s arbitrary judgment without

'In this study, PHR means a person’s personal lifelong
health records viewed from an integrated and compre-
hensive viewpoint including personal medical records pro-
vided by various medical institutions and health records
recorded by the persong'm.
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sufficient examination of users’ requirements or PHR
data and functions.

On the other hand, Korea owns world-class commu-
nication infrastructure, a high level of informatization,
and people with high accessibility to and utilization of

information technologyls'”)

, so if a PHR system is built
it is expected to be used very actively by healthcare
consumers.

However, up to the present, there hasn’t been any
study on surveying Korean healthcare consumers on
their willingness to use PHR, their awareness of PHR,
willingness to pay for PHR service, and their requir-
ements for health records and PHR service functions,
which are ought to refer to build or provide PHR
services.

This study was conducted in order to survey health-
care consumers’ willingness to use PHR, to identify
factors influencing their use of PHR, and to analyze
their requirements for clinical data and PHR service

functions.

Il. Materials and Methods

This study conducted a questionnaire survey in order
to find healthcare consumers’ needs and requirements
for PHR services. We derived factors affecting health-
care consumers’ use of PHR and their preferred data

and functions.

1. Subjects

This study surveyed adults aged 20 or over living in
Seoul and the capital area. As in Table 1, we sampled
around 400 subjects through quota sampling in pro-
portion to the percent distribution of projected popula-
tion in 2008 in terms of sex and age. The trained inter-
viewers were recruited subjects and assigned them to
demographic groups based on age and sex in the survey
areas. Before the main survey, a preliminary survey was

made with 20 people and the questionnaire was im-



Table 1. The quota sampling table of healthcare consumers by
sex and age strata
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Table 2. Personal health functions in HL7 PHR-system
functional model, Release 1°

Age group Male Female ID HL7 functional model, personal health functions
i) Population Sample Proportion  Population Sample Proportion PH.1 Account holder profile
PH.1.1 Identify and maintain a patient record
20-29 3,774,234 43 10.8% 3,559,736 41 10.2% PH.1.2 Manage account holder demographics
30-39 4125581 47  11.8% 4,083,486 47  11.6% PH.1.3 Manage account holder and family preferences
40-49 4,044,286 47  11.6% 3979654 45  11.4% PH.1.4 Manage patient advance directives
50-59 2,553,594 29 7.3% 2,580,141 30 7.4% PH.1.5 Manage consents and authorizations
60-69 1,653,333 19 4.7% 1,915,587 22 5.5% PH.2 Manage historical clinical data and data
70 or above 980,397 11 2.8% 1,704,754 19 4.9% PH.2.1 Manage patient originated data
Total 17131425 196  49.0%  17.823358 204 51.0% PH.2.2 Manage data from external administrative sources
S i T ) PH.2.3 Manage data and documentation from external
clinical sources
PH.2.4 Produce and present ad hoc views of the personal
health record
. > PH.2.5 Manage historical and current state data
proved through changing the respondents’ way of PH 25 1 Manage problem lists
: ol PH.2.5.2 Manage medication list
answering and revising words and phrases (Table 1). PH253  Manage test results
PH.2.5.4 Manage allergy, intolerance and adverse reaction list
PH.2.5.5 Manage immunization list
PH.2.5.6 Manage medical history
2. Instruments PH.2.5.7  Manage surgical history
PH.2.5.8 Maintain family history
PH.2.5.9 Manage personal genetic information
: : : : PH.2.5.10  Manage social history
This study used a structured questionnaire for its PH.3 Wellness, preventive medicine, and self care
: : PH.3.1 Manage personal clinical measurements and
survey. The questionnaire was prepared based on the obsegrvatli)ons
: PH.3.1.1 Manage personal observations and care
PHR-System Functional Model, RI developed by the PH.3.1.2 Communication with medical devices
: : : PH.3.2 Manage account holder implemented care plans
EHR Technical Committee of HL7 and through discu- PH33 Manage provider implemented care plans
- BT . : PH.3.4 Manage medications
§sion among the researchers participating in this study PH.3.5 Manage tools and functions to assist self care
T : : : : PH.3.5.1 Manage health calendar
and specialists in related areas using literature review PH35.2 Manage tasks
18-23) PH.3.5.3 Manage a registry of actors
and case study (Table 2). In order to survey PH354  Manage reminders
s : PH.3.5.5 Manage health alerts
healthcare consumers’ requirements for health records, PH356  Manage recommendations
we used all health record items - Problem Lists, Medi- 3:221 Eﬂgﬁlcatﬁena'&e?ggoft?fg wellness
: : PH.3.6.2 Public health risk alerts
cation List, Test Results, Allergy, Intolerance and PH.4 Manage health education
. . g . : : PH.5 Account holder decision support
Adverse Reaction List, Immunization List, Medical His- PH.5.1 Manage guidelines and protocols
. . : : . PH.5.2 Drug interaction checking
tory, Surgical History, Family History, Personal Genetic PHE.3 Ciinical decision support
: : : . : PH.5.4 Integration with third party clinical decision
Information, Social History - of PH.2.5 Manage Historical support services
. : PH.5.5 Account holder configured alerts
and Current State Data in PHR-System Functional PH 6 Manage encounters with providers
: : PH.6.1 Patient health data derived from administrative and
Model, RI1. In order to find their requirements for PHR financial sources
: . : : PH.6.2 Manage assessments (symptoms)
service functions, we examined sub-functions of Per- PH.6.3 Communications between provider and patient and/or

sonal Health Functions in PHR-System Functional Model,
RI. For functions applicable in the domestic healthcare
system, we chose PH.1.2 Manage Account Holder
Demographics, PH.1.5 Manage Consents and Authori-
zations, PH.2.1 Manage Patient Originated Data, PH.3.1
Manage Personal Clinical Measurements and Obser-
vations, PH.3.5 Manage Tools and Functions to Assist
Self Care, PH.4 Manage Health Education, PH.5 Account
Holder Decision Support, PH.6.1 Patient Health Data

Derived from Administrative and Financial Sources,

the patient representative
PH.6.4 Data and documentation from external clinical sources
PH.6.5 Provider assessments
PH.6.6 Referrals and referral process
PH.6.7 Patient specific care, instructions, treatment plans,
guidelines and protocols
H.6.8 Manage patient-specific care and treatment plans

PH.6.2 Manage Assessments (Symptoms), PH.6.3 Com-
munications Between Provider and Patient and/or the
Patient Representative, and used them in the ques-
tionnaire (Table 2).

The questionnaire has a total of 28 questions on the
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subjects’ demographic characteristics, presence of disease
in the person and family, experience in the use of
Internet health information, whether to know about
PHR, expectation of time/cost saving effect of PHR,
willingness to use PHR, willingness to pay for PHR
service, and requirements for clinical data and PHR
service functions. The expectation of the time/cost
saving effect of PHR, and requirements for clinical data
and PHR service functions were measured on a 5-point
Likert scale. The 5-point Likert scale gave 5 point to
‘Absolutely yes,” 4 to “Yes,” 3 to ‘Neutral,” 2 to ‘No’
and 1 to ‘Absolutely no.’

3. Data collection

This study commissioned the questionnaire survey to
a market survey agent in Korea. The survey distributed
the questionnaire developed for this study and per-
formed one-to-one individual interviews. The survey
was conducted for 16 days from the 39 to 18" of July,
2008. The interviewees were sampled through quota
sampling in proportion to the percent distribution of sex

and age in the survey areas.

4. Analysis

The subjects’ general characteristics were analyzed
using frequency analysis and descriptive statistics.
Differences in willingness to use PHR and willingness
to pay for PHR service according to healthcare con-
sumers’ general characteristics were tested using chi-
square test, and in order to analyze factors affecting
willingness to use PHR and willingness to pay for PHR
service we performed backward stepwise logistic reg-
ression analysis using the characteristics in Table 3 as
independent variables and derived odds ratio and 95%
confidence interval for each factor. To investigate their
requirements for PHR service according to consumers’
willingness to use PHR and to pay for PHR service,

t-test analysis was conducted. Collected data were
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Table 3. Characteristics of the study population

Variable N (%)
Sex
Male 196 (49.0)
Female 204 (51.0)
Age group (years)
20-29 84 (21.0)
30-39 94 (23.5)
40-49 92 (23.0)
50-59 59 (14.7)
60-69 41 (10.3)
70 or above 30 ( 75)
Education level
Elementary school graduates or below 39 (9.8)
Middle school graduates 27 ( 6.8)
High school graduates 197 (49.3)
College graduates or above 137 (34.3)
Monthly household income (won)
<1,500,000 29 (7.3
>1,500,000-3,000,000 125 (31.3)
>3,000,000-4,500,000 190 (47.4)
>4,500,000-6,000,000 44 (11.0)
>6,000,000 12 ( 3.0
His/her own's presence of disease(s)
Yes 71 (17.8
No 329 (82.2)
Family's presence of disease(s)
Yes 86 (21.5)
No 314 (78.5)
Utilization of health information on the internet
Yes 107 (26.8)
No 293 (73.3)
Awareness of PHR
Yes 34 ( 85)
No 366 (91.5)
Expected economic effects on using PHR
Healthcare provider's time saving
Absolutely yes 40 (10.0)
Yes 260 (65.0)
Neutral 98 (24.5)
No 2 (05
Absolutely no 0 (0.0
Aver+SD* 3.85+0.59
Healthcare consumer’s time saving
Absolutely yes 66 (16.5)
Yes 206 (51.5)
Neutral 119 (29.8)
No 9 (23)
Absolutely no 0 (0.0
Aver+SD* 3.82+0.72
Healthcare provider's cost saving
Absolutely yes 46 (11.5)
Yes 217 (54.3)
Neutral 127 (31.8)
No 5(13)
Absolutely no 5(13)
Aver+SD* 3.74+0.73
Healthcare consumer’s cost saving
Absolutely yes 44 (11.0)
Yes 232 (58.0)
Neutral 114 (28.5)
No 4 (1.0
Absolutely no 6 (15
Aver+SD* 3.76+0.72
Total 400 (100.0)

* 5-point Likert scale
AveragetStandard deviation



analyzed using SPSS 15.0 and Excel 2007, and statis-

tical tests were made at significant level (@) 0.05.

lll. Results

1. Characteristics of the respondents of health-
care consumers

In the survey of this study, the participants’ demo-
graphic characteristics are as in Table 3. Of the sub-

jects, 49% were male and 51% were female. The ave-
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rage age was 43.1 (20-77) and the age group between
30-49 was largest as 46.5%. As to education level,
49.3% were high school graduate and 34.3% were
university graduates.

As to average monthly household income, 47.4%
earned 3,000,000-4,500,000 won, and 31.3% eared
1,500,000-3,000,000 won. The percentage of those who
had a disease was 17.8% and that of those whose
family had a disease was 21.5%. In addition, 26.8% had
experience to use health information on the Internet.
Among the subjects, only 8.5% knew about PHR. The

Table 4. Factors affecting willingness to use PHR and to pay for PHR service (descriptive analysis)

Willingness to use PHR

Willingness to pay money for using PHR

Variable
Yes N (%) No N (%) p value Yes N (%) No N (%) p value

Sex*

Male 112 (57.1) 84 (42.9) 0.297 55 (28.1) 141 (71.9) 0.892
Female 127 (62.3) 77 (371.7) ’ 56 (27.5) 148 (72.5) ’
Age group (years)*

20-29 43 (51.2) 41 (48.8) 22 (26.2) 62 (73.8)

30-39 54 (57.4) 40 (42.6) 22 (234) 72 (76.6)

40-49 57 (62.0) 35 (38.0) 0.0407 31 (33.7) 61 (66.3) 0.791
50-59 38 (64.4) 21 (35.6) ’ 17 (28.8) 42 (71.2) :
60-69 27 (65.9) 14 (34.1) 13 (31.7) 28 (68.3)

70 or above 20 (66.7) 10 (33.3) 6 (20.0) 24 (80.0)

Education level*

Elementary school graduates or below 22 (56.4) 17 (43.6) 12 (30.8) 27 (69.2)

Middle school graduates 23 (85.2) 4 (14.8) 0.484 9 (33.3) 18 (66.7) 0.69
High school graduates 114 (57.9) 83 (42.1) ’ 45 (22.8) 152 (77.2) ’
College graduates or above 80 (58.4) 57 (41.6) 45 (32.8) 92 (67.2)

Monthly household income (won)*

<1,500,000 14 (48.3) 15 (51.7) 6 (20.7) 23 (79.3)
>1,500,000- < 3,000,000 66 (52.8) 59 (47.2) N 23 (18.4) 102 (81.6) N
>3,000,000- < 4,500,000 118 (62.1) 72 (37.9) 0.002 54 (28.4) 136 (71.6) <0.001
>4,500,000- < 6,000,000 30 (68.2) 14 (31.8) 23 (52.3) 21 (47.7)

>6,000,000 11 (91.7) 1(8.3) 5 (41.7) 7 (58.3)

His/her own's presence of disease(s)*

Yes 50 (70.4) 21 (29.6) t 19 (26.8) 52 (73.2)

No 189 (57.4) 140 (426) 0043 2 (280) 237 (73.0) 0.837
Family's presence of disease(s)*

Yes 59 (68.6) 27 (31.4) 0.059 28 (32.6) 58 (67.4 0.261
No 180 (57.3) 134 (42.7) : 83 (26.4) 231 (73.6) :
Utilization of health information on the Internet*

Yes 76 (71.0) 31 (29.0) + 37 (34.6) 70 (65.4

No 163 (556) 130 (444) 000 74 (253) 219 (74.7) 0.085
Awareness of PHR*

Yes 25 (73.5) 9 (26.5) 0.087 10 (29.4) 24 (70.6 0.821
No 214 (58.5) 152 (41.5) : 101 (27.6) 265 (72.4) :
Expected economic effects on using PHR (AveriSD)§

Healthcare provider's time saving 3.90+0.59" 3.7620.57 0.014}} 4.05+0.54 3.76£0.58  <0.001 }}
Healthcare consumer's time saving 4.06+0.65 3.47+0.68 <0.001 4.22+0.58 3.67+0.72 <0.001 |
Healthcare provider's cost saving 3.89+0.66 3.51+0.76 0.001 H 4.12+0.61 3.59+0.71 <0.001:
Healthcare consumer's cost saving 3.89+0.66 3.57+0.76 0.001 4.17+0.57 3.60+0.71 <0.001"
Total 239 (59.8) 161 (40.2) 111 (27.8) 289 (72.2)

*

S ttest, ' p<0.05, " 5-point Likert scale, Average+Standard deviation

chi-square test, T p<0.05, f p<0.05 by chi-square test for linear by linear association
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respondents expected that the use of PHR would have a
positive effect above average on time/cost saving for
healthcare providers and consumers. In particular, the
time saving effect for healthcare providers was highest
as 3.85 out of 5.

2. Differences in healthcare consumer’s willing-
ness to use PHR and willingness to pay for PHR
service according to their characteristics

Among the 400 healthcare consumers who partici-
pated in the survey, 239 (59.8%) had willingness to use
PHR (Table 4). Willingness to use PHR was higher in
older people, those with high income, those who had a
disease, and those with experience to use health infor-
mation on the Internet. However, no difference was
observed in willingness to use PHR according to sex,
education level, presence of disease in family, and
awareness of PHR.

Among those in their 20s 51.2% had willingness to
use PHR, and among those in their 60s or older 65%
did. According to average monthly household income,
48.3% of those with below 1,500,000 won and 91.7%
of those with over 6,000,000 won had willingness to
use. These results show that willingness to use PHR
grows higher with increase in age and average monthly
household income, and the results appeared statistically
significant in chi-square test for linear by linear asso-
ciation (p<0.05). However, sex was not correlated with
the use of PHR and the effect of education level was
not significant in the result of chi-square test for linear
by linear association (p=0.484). The effect of the pre-
sence of disease was significant as 70.4% of those with
a disease had willingness to use PHR and only 57.4%
of those without did (p <0.05). However, there was no
significant difference in willingness to use PHR accor-
ding to the presence of disease in family (p=0.059).
According to whether to use health information on the
Internet, 71% of those with the experience had willing-
ness to use PHR but only 55.6% of those without did
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and the difference was significant (p <0.05). However,
no significant difference was observed in willingness to
use PHR according to the awareness of PHR (p=0.087).
The expected time/cost saving of PHR was significantly
higher in those with willingness to use PHR. The
expected time saving effect of PHR for healthcare
providers and consumers was, respectively, 3.9 and 4.06
out of 5 in those with willingness to use PHR, which
were significantly higher than 3.76 and 3.47 in those
without (p=0.014, p<0.001). The expected cost saving
effect for healthcare providers and consumers was also
significantly higher in those with willingness to use
PHR (p<0.001).

Of the subjects, 111 (27.8%) had willingness to pay
fee for the use of PHR. Willingness to pay for PHR
service was higher in those with relatively high income.
However, no significant difference was observed in
willingness to pay for PHR service according to sex,
age, education level, the presence of disease in the
person and family, experience to use health information
on the Internet, and awareness of PHR.

Willingness to pay for PHR service was relatively
high in the age group between the 30s-60s, and highest
as 33.7% in those in their 30s. According to average
monthly household income, the percentage of those with
willingness to pay for PHR service was 20.7% in those
with below 1,500,000 won, 18.4% in those with 1,500,000-
3,000,000 won, but increased to 52.3% and 41.7%,
respectively, in those with 4,500,000-6,000,000 won and
in those with over 6,000,000 won. This shows the ten-
dency that the higher average monthly household in-
come is the higher willingness to pay for PHR service
is, and this tendency was significant in the result of
chi-square test for linear by linear association (p <0.001).
The expectation of the time/cost saving effect of PHR
was significantly higher in those with willingness to pay
for PHR. The expected time saving effect of PHR for
healthcare providers and consumers was, respectively,
4.05 and 4.22 out of 5 in those with willingness to pay
for PHR service, which were significantly higher than
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Table 5. The odds ratios of factors affecting healthcare consumers’ willingness to use PHR and to pay for PHR service (logistic

regression)

Willingness to use PHR

Willingness to pay for PHR service

Variable

Adjust OR (95% Cl)

Adjust OR (95% Cl)

Education level

Elementary school graduates or below
Middle school graduates

High school graduates

College graduates or above

Monthly household income (won)
<1,500,000
>1,500,000- < 3,000,000
> 3,000,000- < 4,500,000
>4,500,000- < 6,000,000

> 6,000,000 13.

His/her own's presence of disease(s)

Yes
No

Use of health information on the internet

Yes
No

Awareness of PHR

Yes
No

196 (1.18-3.27)*
1.00

1.00
1.24-16.75)* 0.89 (0.29-2.71)
0.36-2.12) 0.37 (0.150.89)
0.28-1.80) 051 (0.21-1.27)
1.00
(0.51-2.93) 110 (0.38-3.14)
(0.92-5.47) 2.28 (0.79-6.55)
(1.05-8.74)* 591 (1.84-19.06)*
(1.43-126 55)* 2.73 (0.58-12.96)

1.93 (0.98-3.81)
1.00

156 (0.92-2.63)
1.00

199 (0.86-4.57)
1.00

* p<0.05

3.76 and 3.67 in those without willingness to pay for
PHR (p<0.001). The expected cost saving effect of
PHR for healthcare providers and consumers was also
significantly higher in those with willingness to pay for
PHR (p<0.001).

3. Factors affecting healthcare consumers’ willing-
ness to use PHR and willingness to pay for
PHR service

Table 5 shows the results of logistic regression
analysis to identify factors affecting healthcare consumers’
willingness to use PHR. According to education level,
the odds ratio was around 4.6 times (95% CI=1.24-
16.75) higher in middle school graduates than in
elementary school graduates (p<0.05). According to
average monthly household income, it was around 13.5
times (95% CI=1.43-126.55) and 3 times (95% CI=
1.05-8.74) higher, respectively, in those with over
6,000,000 won and in those with 4,500,000-6,000,000
won than in those with 1,500,000 won (p <0.05). Accor-

ding to experience to use health information on the

Internet, the odds ratio was around 1.96 times (95%
CI=1.18-3.27) higher in those with the experience than
in those without (p <0.05). The odds ratio was around
1.93 times (95% CI=0.98-3.81) higher in those with a
disease than in those without, and around 1.99 times
(95% CI=0.86-4.57) in those who knew about PHR than
in those who did not, but the differences were not
statistically significant (p=0.058, 0.107). As sex, age,
and the presence of disease in family were removed as
they were selected as correction factors in backward
stepwise regression. The result of Hosmer and Leme-
show test proved the goodness-of-fit of the model
(chi-square 2.63, df=8, p=0.96).

Factors affecting willingness to pay for PHR service
are as in Table 5. According to average monthly house-
hold income, the odds ratio was around 5.9 times (95%
CI=1.84-19.06) higher in those with 4,500,000-6,000,000
won than in those with below 1,500,000 won (p <0.05).
According to experience to use health information on
the Internet, the odds ratio was around 1.6 times (95%
CI=0.92-2.63) higher in those with the experience but
the difference was not statistically significant (p=0.096).

279



Consumers’ Perceptions and Requirements for PHR

Table 6. Healthcare consumers’ requirements for clinical data and PHR service functions

Willingness to use PHR

Willingness to pay for PHR service

Variable

Yes No p value Yes No p value
Clinical data service
Test results 456+0607  4.12+0.84 <0.001" 464055 4282077  <0.0017
Surgical history 4.44+0.63 4.42+0.70 0.800 4.47+0.59 4.42+0.68 0.498
Medication lists 4.38+0.69 4.04+0.79 <0.001" 4.42+0.63 4.180.78 0.003"
Family history 4.37+0.69 4.10+0.57 <0.001" 4.5110.60 4.1610.65 <0.001"
Problem lists 4.3610.64 4.14+0.68 0.001" 4.4010.58 4.22+0.69 0.015*
Immunization list 4.25+0.68 4.1610.72 0.229 4.31+0.59 4.180.73 0.095
Allergy, intolerance and adverse reaction list 4.23+0.78 4.25+0.70 0.769 4.27+0.74 4.22+0.75 0.560
Personal genetic information 4.23+0.69 3.92+0.64 <0.001" 4.29+0.61 4.031£0.70 0.001"
Clinical trial information 4.10£0.72 3.9410.69 0.037* 4.1910.71 3.9840.71 0.007"
Social history 4.03+0.76 3.87+0.71 0.030* 4.0940.79 3.9240.72 0.040*
PHR service functions
Manage patient originated data 4.31+0.74 3.94+0.81 <0.001" 4.47+0.70 4.04+0.79 <0.001"
Communications between provider and patient 4.25+0.65 3.88+0.66 <0.0017 4.36+0.66 4.00+0.66 <0.001"
Manage personal clinic measurements and observations 4.24+0.64 4.14+0.68 0.153 4.35+0.61 4.14+0.67 0.004"
Personalized health information 4.24+0.64 4.03£0.73 0.002" 4.32+0.58 4.09+0.71 0.002"
Manage consents and authorizations 4.21£0.71 3.81+0.74 <0.001" 4.33+0.67 3.94+0.75 <0.001"
Health education 4.19+0.69 4.06+0.77 0.088 4.3710.56 4.05+0.76 <0.001"
Clinical decision support 4.17+0.65 3.79+0.69 <0.001" 4.29+0.65 3.9140.68 <0.001"
Online encounter reservation 417068  381x077  <0.001" 435066 390073  <0001"
Enable provider to request patient information in 4.1610.74 3.84+0.62 <0.001" 4.2610.71 3.9410.69 <0.001"

preparation for the encounter
Patient health data derived from administrative and 4.07£0.77 3.53+0.81 <0.001" 4.25+0.69 3.70+0.82 <0.001"
financial sources (medical expenses)

Manage assessments (symptoms) 4.06+0.69 3.68+0.69 <0.001" 4.23+0.64 3.79+0.71 <0.001"
Manage account holder demographics 4.04+0.69 3.94+0.65 0.175 4.23+0.65 3.91+0.67 <0.001"

5-point Likert scale, tested by t-test
* p<0.05

T p<0.01

T AveragetStandard deviation

The effect of academic level on the paid use of PHR
was also insignificant. The result of Hosmer and Le-
meshow test proved the goodness-of-fit of the model
(chi-square 6.53, df=8, p=0.59).

4. Requirements for clinical data and PHR service
functions

In this study, healthcare consumers evaluated health
records according to their importance (Table 6). Those
with willingness to use PHR and those with willingness
to pay for PHR service showed high demand as, respec-
tively, over 4 out of 5 for all the health record items
presented below. Those without willingness to use PHR
and those without willingness to pay for PHR service

also showed relatively high demand as, respectively, 3.8

280

and 3.9 for all the items. Those with willingness to use
PHR and those with willingness to pay for PHR service
showed the highest demand for test results as 4.56 and
4.64, respectively, and next for surgical history as 4.44
and 4.47. Demand for test results, medication history,
family history, problem list, genetic information, clinical
trial information, social history (e.g. occupation, drinking,
smoking) was significantly higher in those with willing-
ness to use PHR and those with willingness to pay for
PHR service than in those without willingness to use
and those without willingness to pay for PHR, respec-
tively (p<0.05). For all the clinical data items, demand
was relatively higher in those with willingness to pay
for PHR than in those with willingness to use PHR.
Table 6 shows the results of evaluating healthcare

consumers’ requirement for PHR service functions



according to importance. Those with willingness to use
PHR and those with willingness to pay for PHR service
showed high demand of over 4.1 and 4.2, respectively,
for all the PHR service function presented below. Those
without willingness to use PHR and those without
willingness to pay for PHR also showed relatively high
demand as 3.8 and 3.9 for all the functions. Those with
willingness to use PHR showed the highest demand for
‘Manage Patient Originated Data’ (4.31) and next in
order of ‘Communications between Provider and Patient’
(4.25), ‘Manage Personal Clinic Measurements and Obser-
vations’ (4.24), and ‘Personalized Health Information’
(4.24). Those with willingness to pay for PHR service
showed the highest demand for ‘Manage Patient Origi-
nated Data’ (4.47) and next in order of ‘Health Edu-
cation’ (4.37), ‘Communications Between Provider and
Patient’ (4.36), ‘Online Encounter Reservation’ (4.35),
and ‘Manage Personal Clinic Measurements and Obser-
vations’ (4.35).

Compared to those without willingness to use PHR,
those with willingness to use PHR showed significantly
higher demand for ‘Manage Patient Originated Data’,
‘Communications Between Provider and Patient’, ‘Per-
sonalized Health Information,” ‘Manage Consents and
Authorizations,” ‘Clinical Decision Support,” ‘Online
Encounter Reservation,” ‘Enable Provider to Request
Patient Information in Preparation for the Encounter,’
‘Patient Health Data Derived from Administrative and
Financial Sources’ and ‘Manage Assessments (Symptoms)’
(»<0.01). Compared to those without willingness to
pay for PHR service, those with willingness to pay for
PHR showed significantly higher demand for all the
functions (p<0.01). For all the PHR service functions,
those with willingness to pay for PHR service showed
relatively higher demand than those with willingness to
use PHR.

IV. Discussion

This study confirmed that 59.8% of healthcare con-

J Kor Soc Med Informatics 2009;15(3):273-284

sumers have willingness to use PHR, showing high
demand for PHR in Korea. According to research by
Markle Foundation, around 60% of American adults in
2005 and around 46.5% in 2008 had willingness to use
PHR online, showing demand for PHR similar to that in
Korea™ . Willingness to use PHR was higher in older
people, those with high income, those with a disease,
and those with experience to use health information on
the Internet. Contrary to our expectation, however,
willingness to use PHR was not statistically significantly
different according to the presence of disease in family
and the awareness of PHR. Of the healthcare consumers,
only 8.5% knew about PHR, showing quite low
awareness of PHR in Korea. In its research, HIMSS
Foundation reported that 51% of healthcare consumers
mentioned their unawareness of PHR as a reason for
not using PHR and this suggests that the awareness of
PHR is low also in the U.S.*”. This study did not
observe any significant difference in willingness to use
PHR according to the awareness of PHR, but as de-
monstrated by research in the U.S., the low awareness
of PHR may affect the use of PHR, so efforts should
be made to enhance people’s awareness of PHR. As
willingness to use PHR is higher in old age groups, it
is necessary to provide customized services according to
each age group’s requirements. Moreover, support is
required for old people unfamiliar with online services
so that they can use PHR through education or with the
help of their family or agent. For those with a disease,
it is important to help them know and manage their
disease properly by providing individualized disease
managements or online community services.

Factors affecting healthcare consumers’ willingness to
use PHR were income, education level, and experience
to use health information on the Internet. Willingness to
use PHR was around 4.6 times higher in middle school
graduates than in elementary school graduates, 13.5
times and 3 times higher, respectively, in those with
average monthly household income of over 6,000,000
won and those with 4,500,000-6,000,000 won than in
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those with below 1,500,000 won, and 1.96 times higher
in those with experience to use health information on
the Internet than in those without.

In the subjects of this study, the percentage of those
with willingness to pay fee for PHR was 27.8%, not a
low level. According to a survey by Harris Interactive,
37% of American adults in 2002 and 36% in 2005 had
willingness to pay fee for online communication with
healthcare provider524)25), and Adler et al. reported that
28% of patients were willing to pay fee for online
communication with healthcare providers, 17% for the
view of health records, 9% for the refill of drug
prescription, and 5% for online appointment, and 59%
of the respondents were willing to pay for at least one

. 26
of services™.

If the participants of this study were
surveyed on their willingness to pay for each function
of PHR systems as in the research of Adler et al., they
would have shown much higher willingness to pay than
this result. Willingness to pay for PHR service was
affected by income. That is, it was 5.9 times higher in
those with average monthly household income of
4,500,000-6,000,000 won than in those with below
1,500,000 won. Both willingness to use PHR and
willingness to pay for PHR service were affected by
income. The higher income is, the higher accessibility
to PHR is likely to be, so it is important to prepare
measures for this matter.

Healthcare consumers expected that the use of PHR
would have a high economic effect in terms of time
and cost for healthcare providers and consumers. This
suggests that when PHR is introduced it will be broadly
accepted by healthcare consumers.

Healthcare consumers showed high demand for all
the health record items and PHR service functions
presented in this study, and the demand was particularly
high in those with willingness to use PHR and willing-
ness to pay for PHR service. Among health records,
surgical history and test results were highly demanded,
and this is consistent with Kim Jin-hyeon’s report that

demand was highest for test results (including the re-
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sults of general tests and radiographic exarrlination)ZS).
Among PHR service functions, ‘Manage Patient Origi-
nated Data’ was most highly required, and those with
willingness to pay for PHR service showed high
demand for ‘Health Education’ and ‘Online Encounter
Reservation.” In the research of Markle Foundation,
American people showed high preference for functions
related to communication with healthcare providers such
as ‘Send email to the doctor’ (75% of the respondents)
and ‘Transmit records to specialists’ (65%)9). Among
Korean healthcare consumers also, those with willingness
to use PHR and those with willingness to pay for PHR
service showed high preference for ‘Communications Be-
tween Provider and Patient’ (4.25 and 4.36, respectively).

The results of this study showed that healthcare con-
sumers have high demand for PHR, and although it is
not recognized and used widely yet, PHR is an essential
service. In the nationwide introduction of PHR in the
future, in order to enhance people’s awareness of PHR
and improve equality in the distribution of resources for
vulnerable classes, efforts should be made to execute
campaigns and education for people, to ease accessi-
bility to the service, and to reduce gap in service uti-
lization skills. Particularly because it is highly likely
that PHR will be provided online through the PHR

system4)9)

it is desirable to educate people on the
Internet and information technology. According to re-
search by HIMSS, healthcare providers’ recommen-
dation was the most useful method of encouraging
Americans to use PHR™. Accordingly, it is considered
important to educate healthcare providers on PHR
service and its campaign so that they have clear un-
derstanding of PHR and reeducate healthcare consumers.
Furthermore, in building PHR services in the future, it
will be helpful to refer to healthcare consumers’ re-
quirements for health records and functions presented in
this study.

This study is the first attempt to survey Korean
healthcare consumers on their willingness to use PHR

and their awareness of PHR, and their requirements for



health records and PHR service functions. Moreover,
this study is distinguished from previous research in
Korea and other countries in that it organized requi-
rements for data and functions through reviewing
related literature and case studies based on PHR-System
Functional Model, Release 1 in HL7.

This study has limitations as follows. Available
previous research was not sufficient due to the market
situation that PHR service is not popular in Korea and
other countries yet. Thus, we had difficulty in finding
previous studies comparable with our study. Because the
questionnaire survey was conducted locally using a
sample obtained through quota sampling, which is a
non-probability sampling method, there is the possibility
of sampling bias””. Nevertheless, we made efforts to
improve the quality of data by increasing respondents’
sincerely in answering and their understanding of the
questions through one-to-one individual interviews by

trained interviewers.
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