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Healthcare Dynamics Informatics for Personalized
Healthcare

Takeshi Hashiguchi OVERVIEW: As popular needs diversify in the field of healthcare services,
service providers are being asked to deliver detailed services oriented to
the personality of each service recipient on either the individual or
organizational level. To this end, service providers collect information from
administrative records, reimbursement records, and clinical tests in
particular to evaluate individual medical techniques. The knowledge gained
from such information, however, is not totally sufficient due to its fragmentary
nature and limited scope. In other words, it is important to collect information
continuously as an individual makes the transition from a healthy state to
illness and then on to recovery. The Hitachi Group proposes the concept of
“healthcare dynamics informatics” as a new form of healthcare informatics
centered about the individual. As an initial example of such informatics,

they are currently working on “health checkup services using mobile phones:
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INTRODUCTION collecting as much information as possible starting
HUMAN beings are diverse creatures—each persowith knowledge gained from basic and clinical studies
is different in both mental and physical terms. Foconducted overseas and in Japan.

this reason, the main concern of any recipient of There are two important concepts underlying
healthcare services is whether individual services thatformatics (information science) in healthcare: EBM
provide therapies are truly effective “for me.” This(evidence-based medicine), or medical care based on
concern is voiced without distinction to health-scientific evidence, and personalized healthcare, or
maintenance services (such as physical examinationgedical care customized for individuals. Fig. 1 shows
and general checkups) and medical services. Asthe basic configuration of the information system in
consequence, healthcare sites are making continuaalthcare.

efforts to provide patients with optimal services by Evidence in EBM means the results of evaluating

Knowledge group based on
basic and clinical studies

Scientific
evidence
Information collected from examinations, consultations, etc. —
Personal ) Clinical
information information

* Lifestyle information group Information group generated daily
« Vital signs group at clinical sites (including outcomes
of follow-up studies)

Servicerecipients Service providers

Fig. 1—Healthcare Information System.
A necessary condition for personalized healthcare is the systemization of information held
by recipients and providers of healthcare services.
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a specific medical technique (such as one type akrvices using mobile phones.”
prescription) among randomly sampled groups. Such
an evaluation, while indicating the generalPROPOSAL OF HEALTHCARE DYNAMICS
effectiveness of a medical technique with regard to NFORMATICS
group or groups, cannot necessarily indicate itBresent State of Healthcare Informatics
effectiveness for a specific individual. In Japan, the fields of healthcare and medical care
At the same time, the expression “personalizedre independent from both an academic and social
healthcare” has become quite common as basic apédrspective mainly for historical reasons. Both are
clinical medical studies based on the decoding of thender government control for the most part, and
human genome continue to progress and sociaiformatics here is consequently limited to the
awareness of this trend increases. The idea here isapplication of group statistics. The information groups
perform diagnosis and therapy after scientificallyhandled by healthcare, for example, are centered about
determining personal traits. For example, genomgems of health checkup as dictated by law and
information could be researched before administerinigpformation needed for statistics managed by health
a specific drug to investigate that person’s sensitivitgheckup centers and local governments. Those handled
to it, and if the drug could be predicted to be effectivehy medical care, on the other hand, are centered about
it would be administered, and if not, another form oinformation needed to manage medical practices for
treatment could be applied. At present, personalizezbunting systems and reimbursement records.
healthcare implies personalized medical techniques Services in the healthcare field come under the
that make use of genome information. In the futuregontrol of various systems from a cost perspective. As
however, we can expect it to mean healthcare servicasconsequence, the construction of informatics [(1)
on the whole that take into account not only personallarify the purpose of use, (2) systematize the
traits but also an individual's lifestyle and even one’snformation needed for that purpose, and (3) manage
way of thinking toward one’s health. by an optimal method] that can directly assist service
Ideally, any healthcare service would be based ogproviders and recipients has fallen behind that of other
evidence and be personalized as well. Both the servifields. The system is such that the construction of
recipient and the service provider must be presentédformatics, the evaluation of medical services
with information based on mean values and statisticéhroughout the diagnosis and treatment process and at
knowledge and on individual physical characteristicshe level of each medical technique, and the
indicating what kind of effect and risk might beimprovement of medical services cannot naturally
associated with a certain medical technique. In Japaogcur at healthcare sites and medical institutions.
it is becoming a general rule that medical accidents in For these reasons, there has been little discussion
medical institutions be publicly disclosed, and the neeith the healthcare field on the suitability of applying IT
for service providers to clearly demonstrate then a platform of people-centered informatics.
appropriateness of their practices is increasing all the
more. Value of Information
In parallel with the above, people are becoming Deregulation throughout healthcare has had a
even more concerned with healthcare and medicatimulating effect, and healthcare is taking on the
services. Regardless of whether the technique icharacteristics of the general service industry in
guestion is commonplace or new, information orcontrast to its past nature as a public service. A major
effects and safety should be managed while takinfgature of Japan’s healthcare system has been the
individual characteristics into account, and thaprovision of identical services at the same price at any
information should be used at healthcare sites tlospital. In this way, it has contributed to the nearly
facilitate mutual understanding. This approach isiniform provision of world-class medical treatment
essential to improving the quality of healthcare service® the nation’s people. In the current public health
overall and the degree of satisfaction in servicénsurance system in Japan, however, it has been
recipients. difficult for insurance premiums to keep up with
The following describes “healthcare dynamicsescalating medical costs as medical techniques
informatics,” which is advocated by the Hitachi Groupcontinue to progress. It is thought that, in the future,
as a way of achieving personalized healthcare, amdost of this increase in costs due to improved medical
introduces a specific example called “health checkufechniques will have to be covered by diagnosis and
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« Therapy information Functional prognosis informatics must be
(surgical therapy, internal therapy) for each type of therapy| constructed for
+ Follow-up information handling the dynamic
(including diagnosis data) characteristics of
individuals (healthcare
dynamics).
therapy applicable to no insurance. information technologies needed in this field (see Fig.

In the field of healthcare, greater room for2).
discretion in improving quality and managing costs Instead of using information independently in
corresponds to the introduction of competitiveprevention, diagnosis, and treatment, information
principles at both the individual level and theshould be managed and analyzed continuously and
organizational level such as medical institutions. Thisollectively. It should then be possible to provide
means that service providers must accurately assedgsirable healthcare services scientifically based on
the needs of each service recipient, and, at thadividual physical (and in the future, mental) features
organization level, that highly skilled staff must beand social characteristics as well. In general, for
trained and employed to maintain high-qualitycommon diseases that tend to increase as a society
services. ages, significant individual differences can be found

In the general service industry, efforts are constantiy the process of contracting an illness, being ill, and
being made to raise the quality of services, angetting better. The factors behind this are assumed to
obtaining various types of customer informationbe personal traits and lifestyle.
toward that end is of prime importance. Likewise, to Diagnosis, for example, can make use of
raise the quality of services in healthcare, a mechanisimformation obtained during prevention (daily life),
must be created for describing customer informatiohe., a time series of healthcare data such as weight
(clinical information) in a medical institution and for and blood pressure and of lifestyle information such
using that information at sites where decision-makings eating habits, habitual exercise, and hours of sleep.
is performed daily. This is because a service providdrhis information will enable a service provider to
that can relate on-site information and customer needetermine whether a disease has been contracted
to speedy and substantial improvements in quality wiuddenly or gradually over several years. In addition,

survive the competition. combining long-term lifestyle information (which is
generally difficult for a medical institution to obtain)
Concept of Healthcare Dynamics Informatics with detailed examination data including genome

The methodology for systematizing the informatiorinformation from a medical institution will make it
described above is called “healthcare informatics,” angossible to draw up a map of therapies. A service
the means of applying this methodology become theecipient that has received treatment according to such
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a map of therapies now has information on a functionahorbidity. That is to say, information should be
prognosis and prognostic factors and can therefollected under the assumption that managing and
endeavor to prevent a recurrence and get better bas@luating a patient’s concerns might be valuable in
on one’s own judgment. Furthermore, by sharinglealing with individual diversity.
information on a service recipient’s improvement after
treatment with the service provider, the latter caiSPECIFIC APPROACH TO HEALTHCARE:
analyze the suitability of the diagnosis/therapy irHEALTH CHECKUP SERVICES USING
question on either an individual or group basis anMOBILE PHONES
reflect results in everyday services. As a result of historical factors, healthcare in Japan
From a scientific point of view, the accidental naturénas come to emphasize standardization of information
of results in healthcare services cannot be removed @goups) for ascertaining a patient’s condition and
they can in information collected in clinical tests.standardization of data formats. In addition, as large
Nevertheless, it can be seen that some service providerdumes of standardized data can be handled efficiently
today are taking it on themselves to manage and IT, healthcare applications have traditionally focused
analyze data on a daily basis and to use analysis resuitsobtaining and providing knowledge extracted from
either directly or indirectly in diagnosis and treatmentgroup data.
This appropriate management of information and the From now on, however, there will be an increasing
ability to access and apply it on an everyday basis inreeed to determine one’s health on one’s own. For
clinical environment can make a significantexample, if a person has been making regular
contribution to improving the quality of services. outpatient visits for common diseases, that person may
Furthermore, in addition to information collectedwant to provide such outpatient information to a
unilaterally under prescribed circumstances, serviceealthcare service provider. To meet these needs,
providers should also be interested in what concerns'aealth checkup services using mobile phones”
service recipient having any lifestyle before and aftesupports real-time management of data (groups)

Following data may be set as desired

Example of vital signs|Example of lifestyle data|
BMI, ratio of body fat, | Quantity of drinking,
body temperature, quantity of smoking, Service providers
blood pressure, hoursof sleep, [ (Hitachi Group companies) |
pulsation, etc. calorie consumption,
« Register lifestyle data and vital calorie intake,
signs of each user contents of exercise, etc. * Manage data set for each user
« Set input time for each set of data —\/ * Manage dataon adaily basis
(use mall fundion) « Extract and forward the
* Input data daily Lifestyle data and vital signs of each relationship between lifestyle
data and vital signs for each
Relationship between lifestyle data user
Establish one'slifestyle based ofy (2| RRREIMCREERSIGNS GESCHNESE DE
provided information / _/\ Ew =
—E —\\ [J

|

Mobile phon 7 Example of provided infor mation

For this month following a month in which you
Dataollection | went out drinking 30 or more times and
exercised (as measured by a pedometer) no
more than 200,000 steps, your blood pressure
Vital-signs/lifestyle-data is high compared to another month following
measurement device amonth that does not satisfy those conditions.

Presentation of only personal facts extracted
BMI: body mass index from personal data

Fig. 3—Overview of Health Checkup Services Using Mobile Phones.
Health checkup services using mobile phones support (manage) personal healthcare data in
accordance with one’s health awareness and lifestyle.
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that sets “hours of sleep” every day, the recipient could

r _ ) a _ A have the service send mail while he or she is
Register Original Item Register Original Item . . .
I addition to vital 0 tem name _commL_Jtlng and rgply tq th?t mail directly after
signs and lifestyle . Ini;li(t);grmat |nd|c_at|ng the previous night's h(_)urs of sleep. The
data, you can “Enter value! service stores that data on receiving the reply.
;iﬂffgo"?;‘e"tem of ot (3) Provision of data-mining results using personal
Please enter item [ ] time-series data
¥ Item name As opposed to group-oriented knowledge and
S Return ) advice extracted from statistical results, this function
¥ Input format Input format; Enter value extracts associations in stored lifestyle data and vital
* Enter value 7 N signs using data-mining techniques and provides that
) Make choiee Register Original Ttem information to the user. For example, given a month
Ifwlc:f:ilr?c?lce . 0 Item name in which a user went out drinking on more than 20
specify number it forat days and slept, on the average, for less than six hours,
o EislEzs ' Make choice| this function might advise the user that his or her blood
VAL L . 'ijyg’niber of choices pressure is significantly high compared to another
¥ Choice name 1 month. In short, the function provides “facts” extracted
— v Choice name 2 from personal data.
- Ty T In addition to easy and inexpensive product
development and general-purpose information-
processing technologies that make information-
\_ y \_Rewum y maintenance possible, the dramatic penetration of
Input format: Make choice mobile phones is a boon to healthcare making the

management and collection of information far easier
. than before. The spread of such mobile-phone-based
Mobile Phones. . .
In addition to recording changes in specific types of data, services ShO_UId accel.erate resgarch Pf people-frlfendly
obtaining information on what data is of concern to individual h€althcare informatics described in the previous
users is also important. section.

Fig. 4—Screen Images in Health Checkup Services Using

CONCLUSIONS

adapting to individual lifestyles, the extraction of ~This article has described healthcare dynamics
lifestyle data and vital signs, and the provision ofhformatics as promoted by Hitachi Group.
information describing the characteristics of extracted Over the last four years, Hitachi Group has been
data and relationships among them (see Fig. 3jesearching and developing ways of extracting
Considering that 50 percent of peopie in the 40_6mf0rmati0n from clinical and genome data to assistin
year old age group own a mobile phone’ we can u%agnOSiS*. MUCh Of these R&D effOI"[S focused ona
this mobile-communications literacy as a foundatiorfliatabase that would integrate diagnosis/treatment
for proposing a heaithcare_data_management Suppmormation and genome information for certain

service featuring the f0||owing menu. diseases. It was found that information that could help
(1) Information-management support for individualclinical physicians diagnose individual patients
health needs appropriately and lead to more effective treatment was

The user may select and set data items as desir&gre than just knowledge gained from domestic and
This capability does away with the old concept ofVerseas literature and from cohort research. It also
information collection in healthcare. A function is everconsisted of information concerning individual
provided for setting and naming original items indifferences in patients obtained at various clinical

accordance with individual needs. Fig. 4 shows scre&ftages.
images of this function. The role expected of IT in healthcare is to provide

(2) Input support novel tools that can assist service providers in

This service sends mail to the user to request

previously specified information at a previously* part of this research has been sponsored by the New Energy
specified time. For example, given a service recipierind Industrial Technology Development Organization (NEDO).
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