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Abstract

Background: The rapid aging of the world’s population requires systems that support health facilities’ provision of integrated
care at multiple levels of the health care system. The use of health information systems (HISs) at the point of care has shown
positive effects on clinical processes and patient health in several settings of care.

Objective: We sought to describe HISs for older persons (OPs) in select government tertiary hospitals and health centers in the
Philippines. Specifically, we aimed to review the existing policies and guidelines related to HISs for OPs in the country, determine
the proportion of select government hospitals and health centers with existing health information specific for OPs, and describe
the challenges related to HISs in select health facilities.

Methods: We utilized the data derived from the findings of the Focused Interventions for Frail Older Adults Research and
Development Project (FITforFrail), a cross-sectional and ethics committee–approved study. A facility-based listing of services
and human resources specific to geriatric patients was conducted in purposively sampled 27 tertiary government hospitals identified
as geriatric centers and 16 health centers across all regions in the Philippines. We also reviewed the existing policies and guidelines
related to HISs for OPs in the country.

Results: Based on the existing guidelines, multiple agencies were involved in the provision of services for OPs, with several
records containing health information of OPs. However, there is no existing HIS specific for OPs in the country. Only 14 (52%)
of the 27 hospitals and 4 (25%) of the 16 health centers conduct comprehensive geriatric assessment (CGA). All tertiary hospitals
and health centers are able to maintain medical records of their patients, and almost all (26/27, 96%) hospitals and all (16/16,
100%) health centers have data on top causes of morbidity and mortality. Meanwhile, the presence of specific disease registries
varied per hospitals and health centers. Challenges to HISs include the inability to update databases due to inadequately trained
personnel, use of an offline facility–based HIS, an unstable internet connection, and technical issues and nonuniform reporting
of categories for age group classification.

Conclusions: Current HISs for OPs are characterized by fragmentation, multiple sources, and inaccessibility. Barriers to
achieving appropriate HISs for OPs include the inability to update HISs in hospitals and health centers and a lack of standardization
by age group and disease classification. Thus, we recommend a 1-person, 1-record electronic medical record system for OPs and
the disaggregation and analysis across demographic and socioeconomic parameters to inform policies and programs that address
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the complex needs of OPs. CGA as a required routine procedure for all OPs and its integration with the existing HISs in the
country are also recommended.

(J Med Internet Res 2022;24(2):e29541) doi: 10.2196/29541
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Introduction

The world’s population is rapidly aging, from the 12% estimate
in 2015 to the 22% total global population in 2050 [1]. In the
Philippines, 7.5 million, or 7.5%, of the total country population
in 2015 were senior citizens (aged 60 years and above) [2].
Recognizing their complex health needs and considering that
sound and reliable information is the foundation of decision
making across all health systems, the World Health Organization
(WHO) developed the Global Strategy and Action Plan on Aging
and Health (GSAP 2016-2020), which includes adapting
information systems to collect, analyze, and report data on
intrinsic trends in the capacity of the aging population [3].

Comprehensive geriatric assessment (CGA) is a form of
collecting, analyzing, and reporting data on the intrinsic capacity
of an older person (OP). It is a multidimensional,
multidisciplinary diagnostic and treatment process conducted
by a team of health professionals through a systematic evaluation
that identifies a variety of treatable health problems and leads
to better health outcomes [4]. It is currently being utilized in
different settings, government and private facilities, outpatient
and inpatient care, primary care, and research. It contains
multiple data points and essential health information about OPs
that must be considered in providing holistic and integrated
care. Based on findings of meta-analyses [5-10], CGA leads to
improved detection and documentation of geriatric problems
as well as improvement of health outcomes, such as
improvement of functional status, prevention of hospitalization,
and reduction in readmission rates or mortality, depending on
the specific model and setting in which it is implemented [4].
Furthermore, recent evidence on the cost and effects of CGA
showed a reduction in the need for hospital care days in a
high-risk population of older adults, which could be of great
importance in managing the increasing prevalence of frailty and
multimorbidity [11]. This information is also crucial for program
and policy development.

One of the main challenges of today’s health system in the
country is access to real-time information for decision making
[12]. The 2018 Philippine’s health system review highlighted
that integrating and harmonizing all existing health-related
information systems and data sources, and the inadequacy of a
governance structure on information and communication
technologies (ICT) are critical challenges [13]. Moreover, the
privacy of heath information was also identified as a challenge
in policy and practice [14].

The rapid aging of the population requires systems that support
health facilities’ provision of integrated care at multiple levels
of the health care system. A health information system (HIS)
that maintains “1 person, 1 record” facilitates efficient provision
of services for OPs. Furthermore, the use of HISs at the point
of care has shown positive impacts on clinical processes and
patient health in multiple settings of care [15]. The adoption of
health information exchange (HIE) programs has proven to
lessen utilization of health care services, such as ambulatory
care and hospital readmissions, and allow smooth transition
from inpatient to outpatient care [16,17].

In recognition of the need for Filipino senior citizens to receive
appropriate geriatric health care services, the Department of
Health (DOH) provided funding for upgrading the 27
DOH-retained hospitals across regions where geriatric centers
will be established [18]. CGA will be conducted in these centers
and in primary care settings through Guidelines on the Adoption
of Baseline Primary Health Care Guarantees for All Filipinos
(DOH Administrative Order [AO] no. 2017-002) [19].

Given the rapid aging population, complex needs of OPs,
importance of health information in the delivery of services,
and challenges to health information in general, identifying the
current status of HISs for OPs is significant in aligning the
health system in the country to achieve healthy aging. This is
especially true for government tertiary hospitals and health
centers where OPs usually access health care.

Figure 1 shows the Focused Interventions for Frail Older Adults
Research and Development Project (FITforFrail) framework
adapted from the WHO Healthy Aging Framework, which
defines healthy aging as the process of developing and
maintaining the functional ability that enables well-being in
older age [20]. The systems, health services, workforce and
programs, intrinsic factors, environment and social structures,
and research capacity development are essential parts of the
whole-of-system approach that supports healthy aging.

Since healthy aging is the main focus of the GSAP, wherein 1
of the key strategies is aligning health systems to the needs of
OPs [3], FITforFrail Study 1 concentrated on the analysis of
current health systems for aging in the Philippines. The systems,
health services, and workforce and programs, as well as aspects
of the environment and social structures, were covered by Study
1, where mixed methods of data collection were utilized.
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Figure 1. FITforFrail healthy aging framework. FITforFrail: Focused Interventions for Frail Older Adults Research and Development Project.

According to WHO, health systems need to be transformed and
realigned to ensure access to evidence-based health interventions
responsive to the needs of OPs [3]. A HIS is one of the building
blocks of the health system. It provides the underpinnings for
decision making where data generation, compilation, analysis
and synthesis, and communication and use are its key functions
[21]. With the advent of technology, eHealth or the use of ICT
for health can maximize its potential toward integrated care of
OPs.

The HIS is particularly under the systems, health services, and
workforce and programs wherein review of policies related to
OPs and listing of services and workforce specific for geriatric
patients are conducted.

The data on HISs in general and even among specific population
groups in the Philippines are limited. Thus, this paper sought
to describe the existing HISs specific for OPs, especially among
government tertiary hospitals and health centers across regions
in the country. Specifically, it aimed to review the existing
policies and guidelines related to HISs for OPs in the
Philippines; determine the proportion of select government
hospitals and health centers with existing health information
specific for OPs, such as CGA, medical records, analysis of top
causes of morbidity and mortality, and registry of specific
diseases, and electronic medical records (EMRs); and describe
the challenges related to HISs in select tertiary hospitals and
health centers.

Methods

FITForFrail
FITforFrail is a research and development project funded by
the DOH through the Philippine Council for Health Research
and Development (PCHRD) under the Advancing Health
through Evidence-Assisted Decisions with Health Policy
Systems Research (AHEAD-HPSR) program. Using the WHO
Healthy Aging Framework, the project aims to identify the
current health system for the aging population and describe the
health status of OPs in select communities. FITforFrail Study
1 analyzed the health system, and FITforFrail Study 2 evaluated
the health status of OPs, with a focus on frailty.

Study Design
A cross-sectional research study design using mixed methods
of data collection was utilized. Mixed methods and community
participation were hallmarks of this research. For this specific
paper, a review of policies and papers related to OPs and a

facility-based listing of health services and workforce specific
for OPs were conducted to collect the data on HISs.

Sampling
Purposive sampling was used in selecting study sites. The
inclusion criteria for the hospitals were (1) Ministry of
Health–/DOH-retained government tertiary hospitals and (2)
geriatric centers identified through the Philippine Health
Development Plan 2017-2022. For health centers, they had to
be within the catchment area of the identified hospital in the
region. All the 27 hospitals identified as geriatric centers and
17 health centers within the catchment area across all regions
were included in the study.

Study Setting and Participants
The researchers conducted a listing of health services and
workforce specific for OPs in the 27 hospitals identified as
geriatric centers and the 17 health centers within their catchment
area. An advance copy of the listing tool along with the letter
addressed to the heads of the institutions was sent prior to actual
data collection. The heads of the institutions assigned and
identified focal or point persons to be interviewed to provide
their facility data. These identified point persons served as key
informants. They were mostly in charge of the geriatric program
in their institutions. The research team scheduled separate
meetings with the informants to explain the study and obtain
consent prior to actual data collection. Policies and the existing
literature on HISs were also reviewed.

Ethics Clearance
FITforFrail obtained a total of 6 ethics approvals from the
University of the Philippines Manila Research Ethics Board
(UPMREB), the Single Joint Research Ethics Board (SJREB),
and 4 institutional review boards of hospitals (Multimedia
Appendix 1). The UPMREB oversight applies to UP Manila
researchers and non-UP Manila researchers doing research in
non-UP Manila sites with no local ethics review committee (as
mandated by the Philippine Health Research Ethics Board
[PHREB]), while the SJREB is a joint review mechanism among
the PHREB–duly accredited research ethics committees (RECs)
of DOH hospitals. The rest of the reviews and approvals were
from the DOH hospitals that required separate institutional
review.
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Data Collection

Desk Review
Policies were collected through consultation, online search or
bibliographic databases visits, and manual search or onsite
library visits. For bibliographic databases and online search,
the following search terms were used covering the period of
1980 to July 2020: “aging,” “senior citizens,” “older persons,”
“Philippines,” “Republic Act,” “memorandum,” “circulars,”
“policy,” “administrative order,” “health information system,”
“information systems,” and “programs.”

Listing of Services and Workforce
A facility-based listing of services and workforce specific for
OPs was conducted. The DOH hospitals identified as geriatric
centers were selected as study sites. For primary care units,
health centers within the catchment area of the identified
regional hospitals were purposely selected across 17 regions in
the country. A total of 27 DOH-retained hospitals identified as
geriatric centers and 17 health centers were visited for the
facility-based listing of services and workforce, with particular
attention to HISs for OPs.

A checklist or facility-based listing form was used (Multimedia
Appendix 2). The listing form was developed by trained research
assistants through policy review and series of consultation
meetings with the project and study leaders. The sections of the
listing form are as follows: facility demographics, human
resources, competencies and training, health services, health
financing, information system, and health policies and programs.
The specific section on HISs contains questions on patient
medical records, disease registries, online databases, and reasons
for not having such registries and databases. Moreover, the
question on CGA was included under the Health Services
section.

Data Management and Analysis
The collected data from the listing were entered in a
password-protected EpiInfo data entry program. Data
verification and cleaning were conducted using Microsoft Excel
through the help of a statistical assistant and under the
supervision of a statistician. Cleaned data sets were endorsed
to the statistician for analysis. Descriptive statistics (means,
SDs, and frequency distribution) were calculated for all
continuous and categorical variables measured using Stata
(StataCorp).

Results

Policies and Guidelines on Health Information Systems
for Older Persons
Republic Act No. 11223 or the Universal Health Care (UHC)
Act of 2019 state that all health facilities are required to maintain
a HIS consistent with DOH standards, which will be
electronically uploaded on a regular basis through interoperable
systems [22]. The DOH and PhilHealth will fund and manage
the development, quality assurance, and maintenance of the
information systems. Under the implementation of the UHC
Act is the establishment of a HIS in every health facility, which

requires multiple key players for the provision of population-
and individual-based health services, including the services for
OPs. The DOH, PhilHealth, and the Department of Interior and
Local Government (DILG) will integrate all local health systems
into a province-wide health system. The private sector will also
be encouraged to participate in the integrated local health system
through a contractual arrangement.

Prior to the UHC Act, the DOH issued standard policies,
procedures, and guidelines governing all ICT-related work in
2005 [13]. It also established the Knowledge Management and
Information Technology Service (KMITS); developed the
Department of Health Enterprise Architecture (DOH EA) for
HISs, which is national in scope; implemented information
systems using client-server technology; and established an
eHealth framework [23]. A part of the eHealth framework is
the Philippine Health Information Exchange (PHIE) through
the Joint DOH-DOST-PhilHealth AO no. 2016-001. It aims to
achieve integrated health care services and delivery that are also
seamlessly responsive, efficient, cost effective, and in real time
[24].

The Joint AO no. 2016-003 of DOH and PhilHealth gave way
to the adoption of PHIE Lite, which aims to institutionalize the
implementation of a harmonized approach and system in
developing applications and information systems [25]. OPs
were included in the initial priorities of PHIE Lite
interoperability as they are included as expanded primary benefit
care (ePCB)-entitled sponsored members.

The National Health Data Dictionary (NHDD) and the Unified
Health Management Information System (UHMIS), and
interoperability standards were also developed and implemented
through DOH AO nos. 2013-025 and 2015-037 [26,27].
Unfortunately, the latest version of the NHDD (version 2.0)
[28] do not include standard age group classification (young,
middle, and oldest old) and relevant diseases, such as geriatric
syndromes (ie, dementia, frailty, malnutrition, polypharmacy,
and incontinence).

A program dedicated to OPs, the National Health and Wellness
Program for Senior Citizens (NHWPSC) through the DOH AO
no. 2015-009, was established. One of its objectives is to
establish and maintain a database management system and
conduct research in the development of evidence-based policies
for senior citizens [29]. To date, there is no database
management system specific for OPs.

To summarize, multiple agencies are involved in the provision
of services for OPs, with several records containing health
information about OPs. Moreover, there is no system to integrate
or enable interoperability of data systems of OPs at primary,
secondary, or tertiary levels of care. Hence, a provider for an
OP would be unable to access medical, social, or insurance
information in a single record.

Health Information Specific for Older Persons
Table 1 summarizes the health information for OPs in visited
government tertiary hospitals and health centers across all
regions in the country.
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Table 1. Health information for OPsa in government tertiary hospitals and health centers, 2019-2020.

Health centers (N=16), n (%)Hospitals (N=27), n (%)Health information

16 (100)27 (100)Facilities

4 (25)14 (52)CGAb

16 (100)27 (100)Medical records of patients

16 (100)26 (96)Data on top causes of mortality and morbidity

13 (81)20 (74)Registry of diseases of OPs

Diseases in the registry

13 (81)18 (67)Hypertension

13 (81)18 (67)Diabetes mellitus

10 (62)18 (67)CVDc

10 (62)18 (67)Stroke or cerebrovascular attack

10 (62)17 (63)Heart attack/myocardial infarction

13 (81)20 (74)Respiratory tract diseases

5 (31)20 (74)Cancer

3 (19)7 (26)Mental disorders

7 (44)9 (33)Disability

Online web-based database

10 (62)23 (85)Patient records

015 (56)iHoMISd

1 (6)10 (37)UDRSe

10 (62)0iClinicSysf

1 (6)i8 (30)hOthers (Bizbox, MedSys, Medix, CHITSg)

6 (37)4 (15)Not updated regularly

Reasonsj

2 (12)4 (15)No trained/not enough personnel

2 (12)0Unstable internet

1 (6)2 (7)Use of an offline system

2 (12)0Technical issues

aOP: older person.
bCGA: comprehensive geriatric assessment.
cCVD: cardiovascular disease.
diHOMIS: Integrated Hospital Operations and Management Information System.
eUDRS: Unified Disease Registry System.
fiClinicSys: Integrated Clinic Information System.
gCHITS: Community Health Information Tracking System.
hValues for Bizbox, MedSys, and Medix.
iValue for CHITS.
jMultiple responses possible.

Comprehensive Geriatric Assessment
A total of 27 DOH tertiary hospitals and 17 health centers were
visited. Of the 17 health centers, only 16 (94%) have
facility-based listing data. There was no information obtained
from a health center in Region IV-B, a cluster of islands in

southern Luzon, Philippines [30]. The specific question on CGA
was in the Health Service Delivery section of the checklist.

The study revealed that only 14 (52%) of the 27 hospitals
identified as geriatric centers conduct CGA for their geriatric
patients (Table 1). Of these, only 5 (18%) hospitals use CGA
to screen for all their geriatric patients; the rest have specific
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conditions or guidelines regarding to whom they can administer
CGA. Most hospitals would only utilize CGA in specific age
brackets; other hospitals would only do so through referrals,
when the patient is admitted, or when they think the patient is
frail or at risk. Commonly reported reasons for not administering
CGA to all OPs in hospitals include the lack of manpower,
inadequate trained personnel, and the length of the assessment.
However, of the 16 health centers, only 4 (25%) conduct CGA
for their geriatric patients.

Medical Records and Registries for OPs in Hospitals
and Health Centers
All 27 hospitals and 16 health centers maintain medical records
of their patients. The data on the top causes of mortality are
available in almost all (26/27, 96%) visited hospitals and all
(16/16, 100%) health centers. When asked whether the facilities
have a registry of diseases of OPs, there are more health centers
than hospitals that have these (13/16 [81%] vs 20/27 [74%]),
as summarized in Table 1.

In terms of specific registries (Table 1), hospitals have better
registries on cardiovascular disease (CVD; 18/27 [67%] vs
10/16 [62%]), stroke (18/27 [67%] vs 10/16 [62%]), heart attack
(17/27 [63%] vs 10/16 [62%]), cancer (20/27 [74%] vs 5/16
[31%]), and mental disorders (7/27 [26%] vs 3/16 [19%]).
However, health centers have better registries on hypertension
(13/16 [81%] vs 18/27 [67%]), diabetes (13/16 [81%] vs 18/27
[67%]), respiratory tract diseases (13/16 [81%] vs 20/27 [74%]),
and disability (7/16 [44%] vs 9/27 [33%]). Whether these
registries are or are not CGA based is not known, as this was
not covered by the study and was considered 1 of its limitations.

There are more hospitals that utilize online web-based database
of patients records than health centers (23/27 [85%] vs 10/16
[62%]). More than half (15/27, 56%) of the hospitals utilize the
Integrated Hospital Operations and Management Information
(iHOMIS), and more than a quarter (10/27, 37%) utilize the
Unified Disease Registry System (UDRS). iHOMIS is a
Windows-based computerized hospital information system for
government hospitals, while the UDRS is a unified registry that
contains an injury surveillance system, an integrated
noncommunicable diseases registry, a violence against children
and women registry, and a persons with disabilities registry
[31].

Other third-party providers, such as BizBox, MedSys, and
Medix, were also reported. Bizbox is a PhilHealth-accredited
health information technology provider that passed the eClaims
certification on the case rate system [32]. The MedSys EMR is
a web-based application developed for physicians and staff
within a health care institution to ensure accuracy, privacy, and
service efficiency [33]. Lastly, Medix is a cloud-based clinic
management software that helps practitioners improve their
clinic operations [34]. Some of these are also being utilized by
government hospitals despite the availability of
DOH-maintained iHOMIS.

For the health centers, more than half (10/16, 62%) utilize an
online web-based database for patient records through the
Integrated Clinic Information System (iClinicSys), while only
1 (6%) uses the Community Health Information Tracking

System (CHITS), as shown in Table 1. iClinicSys is a system
owned by the DOH that efficiently and effectively monitors
patient cases in rural health units (RHUs) [31], while CHITS
is an EMR system for government primary care health centers
in the Philippines [35].

Challenges Related to HISs in Select Tertiary Hospitals
and Health Centers
In terms of management of HISs, the most common reasons for
not regularly updating the web-based database are a lack of or
inadequate trained personnel to maintain and manage the
information systems (in 4/27 [15%] of hospitals and 2/16 [12%]
of health centers), an unstable internet connection (2/16 [12%]
of health centers), the use of an offline system (1/16 [6%] of
health centers), and technical issues (2/16 [12%] of health
centers), as shown in Table 1.

Discussion

Principal Findings
This study described HISs specific for OPs, especially among
government tertiary hospitals and health centers across regions
in the Philippines. It reviewed the existing policies and
guidelines and determined the proportion of select government
hospitals and health centers with existing health information
specific for OPs, such as CGA, medical records, top causes of
morbidity and mortality, registries of specific diseases, and
EMRs. Furthermore, challenges related to HISs in select health
facilities were described.

There are various HISs in the country. For primary care benefit
providers, the following are the DOH-accredited EMR systems:
iClinicSys, CHITS, Segworks Tecknologies (Seg-RHIS), the
eHatid local government unit (LGU), Secure Health Information
Network and Exchange (SHINE OS+), and Wireless Access
for Health (WAH) [36]. Furthermore, the DOH maintains 10
information systems and databases. These include the Electronic
Drug Price Monitoring System (EDPMS), iClinicSys, the
Integrated Chronic Non-Communicable Disease Registry System
(ICNCDRS), the Integrated Drug Test Operations Management
Information System (IDTOMIS), iHOMIS, the Integrated TB
Information System (ITIS), the Online National Electronic
Injury Surveillance System (ONEISS), the Philippine Registry
for Persons with Disabilities (PRPWD), the National Rabies
Information System (NaRIS), and the Violence Against Women
and Children Registry System (VAWCRS) [31]. In addition,
there are other private or third-party providers of HISs in the
country, such as BizBox, MedSys, and Medix.

Among the existing HISs maintained by the DOH, there is no
specific one for OPs. The data on OPs can be distributed in
almost all existing HISs (ie, PRPWD; ICNCDRS; online
reporting of cancer, diabetes, chronic obstructive pulmonary
disease, stroke, blindness, mental, coronary artery disease, and
renal data from health facilities; ITIS; ONEISS; and other HISs).
All these systems require log-in credentials; thus, only
authorized personnel have access.

Based on the policies and literature review, there are policies
and guidelines that support the establishment and integration
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of HISs for OPs. However, there is no current database
management system specific for OPs to date, and the data from
the existing HISs maintained by the DOH are not readily
accessible. Geriatric syndromes, including frailty, malnutrition,
dementia, incontinence, and polypharmacy, are not in the
NHDD.

There are multiple information systems and agencies involved
in the provision of services and sources of health information
about OPs, which leads to fragmented health information about
OPs in the country. Given the limited accessibility and
fragmentation, coming up with evidence for program and policy
development that will address the needs of OPs is a major
challenge.

More than half of the hospitals identified as geriatric centers
and only a quarter of the health centers conduct CGA for their
geriatric patients. According to the DOH AO no. 2017-001,
“All older patients with a positive risk screen should have a
Comprehensive Interdisciplinary Geriatric Assessment for
individual special complex needs” and the “Comprehensive
Geriatric Assessment should be updated prior to discharge in
chronic care facilities and made available to accepting facilities
or carers and vice versa” [37].

This study found a limitation in the conduct of CGA, especially
in the primary care setting. Not all visited DOH hospitals,
although being identified as geriatric centers, conduct CGA.
The commonly reported reasons for not administering CGA to
all OPs in hospitals include the lack of personnel, inadequate
trained personnel, and the length of the assessment.

All visited hospitals and health centers maintain medical records
of their patients. The data on the top causes of mortality are
available in all health centers and almost all visited hospitals.
There are more hospitals that utilize online web-based databases
of patients records than health centers. More than half of the
hospitals utilize iHOMIS, and more than a quarter utilize the
UDRS. In addition, there are third-party providers, such as
BizBox, MedSys, and Medix.

There are more health centers than hospitals that have a specific
registry of diseases. Hospitals have better registries on CVD,
stroke, heart attack, cancer, and mental disorders. However,
health centers have better registries on hypertension, diabetes,
respiratory tract diseases, and disability. More than half of the
health centers visited utilize an online web-based database for
patient records through iClinicSys, while only 1 uses another
information system, specifically CHITS.

Most of the information systems utilized by the hospitals and
health centers are for all patients in general wherein data on
OPs can only be extracted. However, the extraction of data on
OPs is complicated due to the nonuniform age group categories.
In some facilities, the data on patients aged 60-64 years could
not be properly retrieved, as these are incorporated into the
45-64-year age group. Age group classification is not
standardized across facilities. Having multiple platforms for
managing health information deteriorates interoperability
between different health facilities, which, in effect, reduces the
ease of service delivery.

Limitations
The study was able to cover facilities representing each region
across the country; however, these are limited to the selected
hospitals identified as geriatric centers and the health centers
within their catchment area. Private health facilities were not
covered by the study. Thus, the status of HISs in this study was
limited only to public health facilities. Moreover, the status of
the Philippines’ HISs in general was not within the scope the
study and thus warrants further investigation.

Comparison With Prior Work
In 1990, the BLACKBOX was the management information
system for public health programs, vital statistics, mortality,
and notifiable diseases. It handled and retrieved all data that
were being routinely collected by public health workers all over
the Philippines. It was developed toward a need-responsive and
cost-effective health and management information system
(HAMIS) [38]. Decades later, with the advancement of eHealth,
there are various HISs in the country. For primary care benefit
providers, there are 6 DOH-accredited EMR systems [36].
Furthermore, the DOH maintains 10 information systems and
databases, which are being implemented in various health care
settings through the UHMIS [31]. In addition, there are other
private or third-party providers of HISs in the country. These
are harmonized through the interoperability standards and
guidelines issued by the DOH. However, based on the results
of this study, there is no current database management and HIS
specific for OPs to date.

The National Objectives for Health 2005-2010 and 2011-2016
prioritized the use of ICT in various reforms areas, critical health
programs, and specific areas in health administration [39,40].
The Philippine eHealth Strategic Framework and Plan
2014-2020 was also developed [23]. The current and overall
status of the PHIE warrants further investigation.

In terms of management of HISs, the most common reasons for
not regularly updating the web-based database are a lack of or
inadequate trained personnel to maintain and manage the
information system, an unstable internet connection, the use of
an offline system, and technical issues. These barriers are also
consistent with the findings of other studies, such as a lack of
standards, the use of different information systems, infrastructure
issues for electricity and connectivity [35], a lack of human
expertise [41], the need for training and support for human
resources [41,42], and technical complexity [43,44]. In
Malaysia, several issues have influenced overall HIS
implementation in public hospitals, such as limited financial
sources, maintenance by different departments, HIS
implementation orders by the Malaysian Ministry of Health,
addition of new systems, confidentiality issues, low acceptance
levels, low satisfaction levels, different vendors, infrastructure
issues, system breakdown, duplication of data, and different
systems [45].

In developing countries, the establishment of well-coordinated
information collection systems at various levels of the health
care system using appropriate staff could contribute greatly to
improvements in health care delivery [46]. Furthermore, ICT
need to be seen as part of wider approaches involving
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technological, social, and institutional innovation; health
workers need to be educated more broadly on the use of HISs
for action [46,47]; health institutions need to adapt in many
ways toward local accountability and patient and health worker
empowerment; and software development for HISs needs to
integrate computerized systems with work practices to make
work more effective [47]. In decentralized and democratic
governments similar to the Philippines, HISs can play a crucial
role in supporting and sustaining processes by serving as a
repository for generated and analyzed information at the local
level so that primary health care can address the dynamic and
unpredictable elements of health care planning in developing
countries [48].

Routine HIS interventions in the European region were
identified to be promising; however, different areas of
improvement, such as technical, organizational, and behavioral
elements, were identified [49]. In Japan, the areas of
improvement in health care information technology include the
necessity for leadership and IT knowledge in medical
communities, provider incentives, legislation regarding
accountability, security, privacy and confidentiality, inclusion
of stakeholders in solution development, and creation of
sustainable business models [50].

In terms of sustainability of HISs, many challenges are faced,
and these could be addressed through the systems’ technical
design, stakeholder coordination, and the building of
organizational capacity to maintain and enhance such systems
[51]. Furthermore, effective collaboration between major actors
(donors, developers, and the Ministry of Health) is fundamental
to sustain HISs [52].

Conclusion and Recommendations
The review of existing policies and guidelines provided a
background on the status of HISs for OPs in the Philippines.
The facility-based listing revealed the proportion of select
facilities that conduct CGA and the status and challenges related
to the HIS in select tertiary hospitals and health centers in the
country.

Current HISs for OPs are characterized by fragmentation,
multiple sources of health information, and inaccessibility.
Barriers to achieving appropriate HISs for OPs include inability
to update HISs in hospitals and health centers and a lack of age
group and disease standardization.

A comprehensive assessment and care plan shared with all
providers is one of the important elements of integrated care
for OPs. In line with the universal health coverage and
Sustainable Development Goal of “Ensuring healthy lives and
promote wellbeing for all at all ages,” an emerging landscape
of innovation and development on integrated care of OPs is
essential in order to address the multidimensional needs of the
aging population.

A 1-person, 1-record EMR system for OPs is recommended in
order to address their complex needs, as well as extract data to
inform policies and programs. Furthermore, the data on OPs
should be disaggregated and analyzed across geographic and
social parameters in order to identify gaps in programs and
provision of services.

Specifically, we recommend the following:

• Integration of data of OPs in the existing HISs in the
country, wherein data can be derived and disaggregated
across all health care facilities
• Standardizing the definition of age groups (young,

middle, and oldest old) and geriatric syndromes (ie,
frailty, malnutrition, falls, dementia, delirium,
incontinence, polypharmacy, deconditioning) and
inclusion in the latest version of the NHDD
(KMITS-DOH)

• Funding and creating a dashboard for OPs (DOH,
PhilHealth)

• Conducting a CGA of all OPs as a clinical record to be
shared across health care providers in all health settings,
which will be integrated in the existing HIS

• Alignment of the integration of HISs for OPs with the
existing mandates of the NHWPSC and health care provider
networks (NHWPSC-DOH, centers for health development
[CHDs], LGUs)

• Hiring and capacity building of personnel for management
and maintenance of facility-based HISs (Health Human
Resource Development Bureau [HHRDB]-DOH, regional
hospitals, LGUs)

• Research, evaluation, and monitoring of the integrated HIS
(National Commission of Senior Citizens [NCSC], National
Privacy Commission [NPC], Health Policy Development
and Planning Bureau [HPDPB]-DOH, academia, research
institutions)

Acknowledgments
The authors thank the Advancing Health Through Evidence-Assisted Decisions (AHEAD) program of the Department of Health
(DOH; specifically Dr Beverly Ho, Mr Pio Asuncion, and Ms Barbara Michelle de Guzman) and the Philippine Council for Health
Research and Development, Department of Science and Technology (specifically Dr Jaime Montoya, Dr Paul Ernest De Leon,
Ms Guiditta Galera, Ms Clarissa Reyes, and Mr Jay Vee Bartolome) for funding and fund management.

We also thank the National Institutes of Health, University of the Philippines Manila, for housing the implementing agency,
which is the Institute on Aging, as well as the University of the Philippines (UP) for providing administrative assistance through
the UP Manila channels and the Research Grants and Administration Office.

The Study 1 advisory board members and consultants were Dr Minerva Vinluan, Mr Roderick Napulan, Teresa Cleofe, Arlene
Ruiz, Dennis Destacamento, Dr Orville Solon, Dr Nicamil Sanchez, Dr Harvy Joy Liwanag, and Atty. Maryann Lorraine Legaspi.

J Med Internet Res 2022 | vol. 24 | iss. 2 | e29541 | p. 8https://www.jmir.org/2022/2/e29541
(page number not for citation purposes)

Garcia et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


The authors also thank the hospital administrators of private hospitals, medical center chiefs and focal persons of the DOH regional
hospitals, and mayors and city/municipal health officers and staff of health units that the team visited for their hospitality and
active participation; policy makers, hospital administrators, and primary care implementers and older persons (OPs) and health
care provider participants, barangay captains, and heads of the senior citizen organizations for their participation and kind assistance
in the project implementation; and statisticians and project assistants (Leo Angelo Ocampo, Sarah Jane Fabito, Joy Marie Gillera,
Maverick Tyrone Jacalan, Celia Abbago, Francis Michael Torreblanca [physical therapist registered in the Philippines (PTRP)],
Lance Frederick Dusaban [registered pharmacist (RPh)], Xyzra Kyte Bober, Basil John Fitzgerald Zano, and Alyssa Mae Bernasol)
and local field enumerators for their valuable assistance in data collection.

Finally, most of all, we thank the OPs for serving as the team’s inspiration in this endeavor.

Authors' Contributions
APG performed protocol development, data collection, analysis, manuscript writing, and review and approval of the paper;
SFDLV performed protocol development, data collection, manuscript writing, and review and approval of the paper; and SPM
performed data collection, analysis, manuscript writing, and review and approval of the paper.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Ethics approval compilation.
[PDF File (Adobe PDF File), 24299 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Checklist for hospitals and health centers.
[PDF File (Adobe PDF File), 1053 KB-Multimedia Appendix 2]

References

1. World Health Organization. Aging and Health: Key Facts. 2018 Feb 01. URL: https://www.who.int/news-room/fact-sheets/
detail/ageing-and-health [accessed 2020-05-05]

2. Philippines Statistics Authority. Facts on Senior Citizens: Results of the 2015 Census of Population (Population
Characteristics). 2017 Jun 01. URL: https://psa.gov.ph/system/files/
2015%20Fact%20Sheets%20on%20Senior%20Citizen_pop.pdf?widt [accessed 2020-05-01]

3. World Health Organization. Strategic objective 5: Improving measurement, monitoring and research on healthy ageing.
In: Global Strategy and Action Plan on Ageing and Health. Geneva: World Health Organization; 2017:20-23.

4. Ward K, Reuben D, Schmader K, Givens J. Comprehensive Geriatric Assessment. 2021 Jul 21. URL: https://www.
uptodate.com/contents/comprehensive-geriatric-assessment [accessed 2021-03-01]

5. Stuck A, Siu A, Wieland G, Rubenstein L, Adams J. Comprehensive geriatric assessment: a meta-analysis of controlled
trials. Lancet 1993 Oct 23;342(8878):1032-1036. [doi: 10.1016/0140-6736(93)92884-v] [Medline: 8105269]

6. Kuo H, Scandrett KG, Dave J, Mitchell SL. The influence of outpatient comprehensive geriatric assessment on survival:
a meta-analysis. Arch Gerontol Geriatr 2004;39(3):245-254. [doi: 10.1016/j.archger.2004.03.009] [Medline: 15381343]

7. Stuck AE, Egger M, Hammer A, Minder CE, Beck JC. Home visits to prevent nursing home admission and functional
decline in elderly people: systematic review and meta-regression analysis. JAMA 2002 Mar 27;287(8):1022-1028. [doi:
10.1001/jama.287.8.1022] [Medline: 11866651]

8. Elkan R, Kendrick D, Dewey M, Hewitt M, Robinson J, Blair M, et al. Effectiveness of home based support for older
people: systematic review and meta-analysis. BMJ 2001 Oct 29;323(7315):719-725 [FREE Full text] [doi:
10.1136/bmj.323.7315.719] [Medline: 11576978]

9. Huss A, Stuck AE, Rubenstein LZ, Egger M, Clough-Gorr KM. Multidimensional preventive home visit programs for
community-dwelling older adults: a systematic review and meta-analysis of randomized controlled trials. J Gerontol A Biol
Sci Med Sci 2008 Mar;63(3):298-307. [doi: 10.1093/gerona/63.3.298] [Medline: 18375879]

10. Bachmann S, Finger C, Huss A, Egger M, Stuck AE, Clough-Gorr KM. Inpatient rehabilitation specifically designed for
geriatric patients: systematic review and meta-analysis of randomised controlled trials. BMJ 2010 May 20;340:c1718 [FREE
Full text] [doi: 10.1136/bmj.c1718] [Medline: 20406866]

11. Nord M, Lyth J, Alwin J, Marcusson J. Costs and effects of comprehensive geriatric assessment in primary care for older
adults with high risk for hospitalisation. BMC Geriatr 2021 Apr 21;21(1):263 [FREE Full text] [doi:
10.1186/s12877-021-02166-1] [Medline: 33882862]

J Med Internet Res 2022 | vol. 24 | iss. 2 | e29541 | p. 9https://www.jmir.org/2022/2/e29541
(page number not for citation purposes)

Garcia et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v24i2e29541_app1.pdf&filename=73b93fdf251eac7b1d72fb469eaa820a.pdf
https://jmir.org/api/download?alt_name=jmir_v24i2e29541_app1.pdf&filename=73b93fdf251eac7b1d72fb469eaa820a.pdf
https://jmir.org/api/download?alt_name=jmir_v24i2e29541_app2.pdf&filename=a23e2a4d8c04d64184983f5d689b81a6.pdf
https://jmir.org/api/download?alt_name=jmir_v24i2e29541_app2.pdf&filename=a23e2a4d8c04d64184983f5d689b81a6.pdf
https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
https://psa.gov.ph/system/files/2015%20Fact%20Sheets%20on%20Senior%20Citizen_pop.pdf?widt
https://psa.gov.ph/system/files/2015%20Fact%20Sheets%20on%20Senior%20Citizen_pop.pdf?widt
https://www.uptodate.com/contents/comprehensive-geriatric-assessment
https://www.uptodate.com/contents/comprehensive-geriatric-assessment
http://dx.doi.org/10.1016/0140-6736(93)92884-v
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8105269&dopt=Abstract
http://dx.doi.org/10.1016/j.archger.2004.03.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15381343&dopt=Abstract
http://dx.doi.org/10.1001/jama.287.8.1022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11866651&dopt=Abstract
http://europepmc.org/abstract/MED/11576978
http://dx.doi.org/10.1136/bmj.323.7315.719
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11576978&dopt=Abstract
http://dx.doi.org/10.1093/gerona/63.3.298
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18375879&dopt=Abstract
http://europepmc.org/abstract/MED/20406866
http://europepmc.org/abstract/MED/20406866
http://dx.doi.org/10.1136/bmj.c1718
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20406866&dopt=Abstract
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-021-02166-1
http://dx.doi.org/10.1186/s12877-021-02166-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33882862&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


12. Department of Health. National eHealth Context (Overview). URL: http://ehealth.doh.gov.ph/#openModal9 [accessed
2020-11-10]

13. Dayrit M, Lagrada L. Philippines health system review 2018. In: Patcharanarumol W, Tangcharoensathien V, editors.
Health Systems in Transition Vol. 8 No. 2. New Delhi: World Health Organization; 2018:1164.

14. Antonio C, Patdu I, Marcelo A. Health information privacy in the Philippines: trends and challenges in policy and practice.
Acta Med Philipp 2016 Dec 31;50(4):223-236 [FREE Full text] [doi: 10.47895/amp.v50i4.760]

15. Vedel I, Akhlaghpour S, Vaghefi I, Bergman H, Lapointe L. Health information technologies in geriatrics and gerontology:
a mixed systematic review. J Am Med Inform Assoc 2013 Nov;20(6):1109-1119 [FREE Full text] [doi:
10.1136/amiajnl-2013-001705] [Medline: 23666776]

16. Vest J, Kern L, Silver M, Kaushal R, HITEC investigators. The potential for community-based health information exchange
systems to reduce hospital readmissions. J Am Med Inform Assoc 2015 Mar;22(2):435-442. [doi:
10.1136/amiajnl-2014-002760] [Medline: 25100447]

17. Vest JR, Unruh MA, Shapiro JS, Casalino LP. The associations between query-based and directed health information
exchange with potentially avoidable use of health care services. Health Serv Res 2019 Oct;54(5):981-993 [FREE Full text]
[doi: 10.1111/1475-6773.13169] [Medline: 31112303]

18. Department of Health. Philippine Health Facility Development Plan 2017-2022. URL: https://doh.gov.ph/sites/default/files/
publications/HEALTH%20FACILITY%20DEVELOPMENT%20PLAN_0.pdf [accessed 2019-12-10]

19. Department of Health. Administrative Order No. 2017-0012: Guidelines on the Adoption of Baseline Primary Health Care
Guarantees for All Filipinos. 2017 Aug 03. URL: https://dmas.doh.gov.ph:8083/Rest/GetFile?id=337131 [accessed
2019-06-16]

20. World Health Organization. World Report on Aging and Health 2015. 2015. URL: https://apps.who.int/iris/bitstream/handle/
10665/186463/9789240694811_eng.pdf;jsessionid=AC48F87073D0B5F4FE80F53AB6FB488E?sequence=1 [accessed
2019-07-10]

21. World Health Organization. Monitoring the Building Blocks of Health System: A Handbook of Indicators and Their
Measurement Strategies. Geneva, Switzerland: World Health Organization; 2010:1-110.

22. Republic of the Philippines. Universal Health Care Act: Republic Act No 11223. 2019 Feb 20. URL: https://www.
officialgazette.gov.ph/downloads/2019/02feb/20190220-RA-11223-RRD.pdf [accessed 2019-03-10]

23. Department of Health. Philippine eHealth Strategic Framework and Plan 2014-2020. 2014 Apr 15. URL: http://ehealth.
doh.gov.ph/index.php?option=com_content&view=category&layout=blog&id=73 [accessed 2020-11-09]

24. Department of Health. Joint DOH-DOST-PhilHealth Administrative Order No2016-001: Implementation of the Philippine
Health Information Exchange. 2016 Jan 20. URL: http://ehealth.doh.gov.ph/index.php/poilicies/signed/69-aophie09102015
[accessed 2020-08-10]

25. Department of Health, Department of Science and Technology, Philippine Health Insurance Corporation. Joint Administrative
Order No 2016-003: Adoption of the Philippine Health Information Exchange (PHIE) Lite. 2016 Jun 22. URL: http://ehealth.
doh.gov.ph/index.php/poilicies/signed/72-1jointao20160003 [accessed 2020-08-10]

26. Department of Health. Administrative Order No 2013 -025: National Implementation of the Health Data Standards for
eHealth Standardization and Interoperability (eHSI Release 001). 2013 Sep 10. URL: http://ehealth.doh.gov.ph/index.php/
poilicies/signed/68-ao20130025nationalhealthdatastandards [accessed 2020-08-10]

27. Department of Health. Administrative Order No 2015-037: National Implementation of the Health Data Standards for
eHealth Standardization and Interoperability. Manila, Philippines: Department of Health; 2015 Sep 02. URL: http://ehealth.
doh.gov.ph/images/eHealthPDF/AO20150037.pdf [accessed 2020-07-10]

28. Department of Health. National Health Data Dictionary: Unified Health Management Information System. URL: https:/
/uhmis.doh.gov.ph/index.php/downloads/home.php [accessed 2019-10-01]

29. Department of Health. DOH Programs: Health and Wellness Program for Senior Citizens (HWPSC). URL: https://www.
doh.gov.ph/Health-and- Wellness-Program-for-Senior-Citizens [accessed 2019-10-07]

30. National Irrigation Administration, MIMAROPA. Overview: MIMAROPA Region. URL: http://region4b.nia.gov.ph/
?q=content/overview [accessed 2022-01-31]

31. Department of Health. Unified Health Management Information System. URL: https://uhmis.doh.gov.ph/index.php/
information-sys [accessed 2020-05-02]

32. BizBox Inc.. Why Bizbox?. URL: http://www.bizbox.ph/ [accessed 2020-01-15]
33. Medsys. Hospital Information Systems. URL: https://www.gomedsys.com/ [accessed 2020-01-15]
34. Medix. The Heart of Better Clinic Management. URL: https://www.medix.ph/learn-more [accessed 2020-01-15]
35. Ongkeko, Jr. AM, Fernandez RG, Sylim PG, Amoranto AJP, Ronquillo-Sy M, Santos ADF, et al. Community Health

Information and Tracking System (CHITS): lessons from eight years implementation of a pioneer electronic medical record
system in the Philippines. Acta Med Philipp 2016 Dec 31;50(4):264-279 [FREE Full text] [doi: 10.47895/amp.v50i4.769]

36. Philippine Health Insurance Corporation. PhilHealth Advisory No. 201600040: Electronic Medical Records System. 2016.
URL: https://www.philhealth.gov.ph/advisories/2016/adv2016-0040.pdf [accessed 2020-06-20]

J Med Internet Res 2022 | vol. 24 | iss. 2 | e29541 | p. 10https://www.jmir.org/2022/2/e29541
(page number not for citation purposes)

Garcia et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://ehealth.doh.gov.ph/#openModal9
https://actamedicaphilippina.upm.edu.ph/index.php/acta/article/view/760/670
http://dx.doi.org/10.47895/amp.v50i4.760
http://europepmc.org/abstract/MED/23666776
http://dx.doi.org/10.1136/amiajnl-2013-001705
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23666776&dopt=Abstract
http://dx.doi.org/10.1136/amiajnl-2014-002760
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25100447&dopt=Abstract
http://europepmc.org/abstract/MED/31112303
http://dx.doi.org/10.1111/1475-6773.13169
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31112303&dopt=Abstract
https://doh.gov.ph/sites/default/files/publications/HEALTH%20FACILITY%20DEVELOPMENT%20PLAN_0.pdf
https://doh.gov.ph/sites/default/files/publications/HEALTH%20FACILITY%20DEVELOPMENT%20PLAN_0.pdf
https://dmas.doh.gov.ph:8083/Rest/GetFile?id=337131
https://apps.who.int/iris/bitstream/handle/10665/186463/9789240694811_eng.pdf;jsessionid=AC48F87073D0B5F4FE80F53AB6FB488E?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/186463/9789240694811_eng.pdf;jsessionid=AC48F87073D0B5F4FE80F53AB6FB488E?sequence=1
https://www.officialgazette.gov.ph/downloads/2019/02feb/20190220-RA-11223-RRD.pdf
https://www.officialgazette.gov.ph/downloads/2019/02feb/20190220-RA-11223-RRD.pdf
http://ehealth.doh.gov.ph/index.php?option=com_content&view=category&layout=blog&id=73
http://ehealth.doh.gov.ph/index.php?option=com_content&view=category&layout=blog&id=73
http://ehealth.doh.gov.ph/index.php/poilicies/signed/69-aophie09102015
http://ehealth.doh.gov.ph/index.php/poilicies/signed/72-1jointao20160003
http://ehealth.doh.gov.ph/index.php/poilicies/signed/72-1jointao20160003
http://ehealth.doh.gov.ph/index.php/poilicies/signed/68-ao20130025nationalhealthdatastandards
http://ehealth.doh.gov.ph/index.php/poilicies/signed/68-ao20130025nationalhealthdatastandards
http://ehealth.doh.gov.ph/images/eHealthPDF/AO20150037.pdf
http://ehealth.doh.gov.ph/images/eHealthPDF/AO20150037.pdf
https://uhmis.doh.gov.ph/index.php/downloads/home.php
https://uhmis.doh.gov.ph/index.php/downloads/home.php
https://www.doh.gov.ph/Health-and- Wellness-Program-for-Senior-Citizens
https://www.doh.gov.ph/Health-and- Wellness-Program-for-Senior-Citizens
http://region4b.nia.gov.ph/?q=content/overview
http://region4b.nia.gov.ph/?q=content/overview
https://uhmis.doh.gov.ph/index.php/information-sys
https://uhmis.doh.gov.ph/index.php/information-sys
http://www.bizbox.ph/
https://www.gomedsys.com/
https://www.medix.ph/learn-more
https://actamedicaphilippina.upm.edu.ph/index.php/acta/article/view/769/679
http://dx.doi.org/10.47895/amp.v50i4.769
https://www.philhealth.gov.ph/advisories/2016/adv2016-0040.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/


37. Department of Health. DOH Administrative Order No. 2017-0001: Policy Guidelines on the Standards of Care for Older
Persons in All Healthcare settings. 2017 Jan 30. URL: https://dmas.doh.gov.ph:8083/Rest/GetFile?id=337116 [accessed
2020-05-26]

38. Marte BA, Schwefel D. The Philippine management information system for public health programs, vital statistics, mortality
and notifiable diseases. Int J Biomed Comput 1995 Oct;40(2):107-114. [doi: 10.1016/0020-7101(95)01133-y] [Medline:
8847117]

39. Department of Health. National Objectives for Health: Philippines, 2005-2010. Manila, Philippines: Department of Health;
Oct 2005:1-311.

40. Department of Health. Health Sector Reform Agenda Monograph No. 12. In: National Objectives for Health Philippines,
2011-2016. Manila, Philippines: Health Policy Development and Planning Bureau (HPDPB), Department of Health; Jul
01, 2012:1-149.

41. Williams F, Boren S. The role of the electronic medical record (EMR) in care delivery development in developing countries:
a systematic review. Inform Prim Care 2008;16(2):139-145 [FREE Full text] [doi: 10.14236/jhi.v16i2.685] [Medline:
18713530]

42. Tomasi E, Facchini L, Maia M. Health information technology in primary health care in developing countries: a literature
review. Bull World Health Organ 2004 Dec;82(11):867-874 [FREE Full text] [Medline: 15640923]

43. Ebardo R, Celis, NJ. Barriers to the adoption of electronic medical records in select Philippine hospitals. 2019 Apr 19
Presented at: Proceedings of the 5th International Conference on Computing and Artificial Intelligence; 2019; Bali, Indonesia
p. 123-128 URL: https://dl.acm.org/doi/proceedings/10.1145/3330482 [doi: 10.1145/3330482.3330503]

44. Ismail NI, Abdullah NH, Shamsuddin A. Adoption of hospital information system (HIS) in Malaysian public hospitals.
Procedia Soc Behav Sci 2015 Jan;172:336-343 [FREE Full text] [doi: 10.1016/j.sbspro.2015.01.373]

45. Ismail NI, Abdullah NH, Shamsudin A, Ariffin NAN. Implementation differences of hospital information system (HIS) in
Malaysian public hospitals. IJSSH 2013;3(2):115-120 [FREE Full text] [doi: 10.7763/ijssh.2013.v3.208]

46. Azubuike M, Ehiri J. Health information systems in developing countries: benefits, problems, and prospects. J R Soc Promot
Health 1999 Oct;119(3):180-184. [doi: 10.1177/146642409911900309] [Medline: 10518358]

47. Walsham G. Health information systems in developing countries: some reflections on information for action. Inf Technol
Dev 2019 Mar 04;26(1):194-200 [FREE Full text] [doi: 10.1080/02681102.2019.1586632]

48. Madon S, Krishna S, Michael E. Health information systems, decentralisation and democratic accountability. Public Admin
Dev 2010 Jun 08;30(4):247-260 [FREE Full text] [doi: 10.1002/pad.571]

49. Saigí-Rubió F, Pereyra-Rodríguez JJ, Torrent-Sellens J, Eguia H, Azzopardi-Muscat N, Novillo-Ortiz D. Routine health
information systems in the European context: a systematic review of systematic reviews. Int J Environ Res Public Health
2021 Apr 27;18(9):1-26 [FREE Full text] [doi: 10.3390/ijerph18094622] [Medline: 33925384]

50. Abraham C, Nishihara E, Akiyama M. Transforming healthcare with information technology in Japan: a review of policy,
people, and progress. Int J Med Inform 2011 Mar;80(3):157-170. [doi: 10.1016/j.ijmedinf.2011.01.002] [Medline: 21292546]

51. Moucheraud C, Schwitters A, Boudreaux C, Giles D, Kilmarx PH, Ntolo N, et al. Sustainability of health information
systems: a three-country qualitative study in southern Africa. BMC Health Serv Res 2017 Jan 10;17(1):23 [FREE Full text]
[doi: 10.1186/s12913-016-1971-8] [Medline: 28073361]

52. Kimaro H, Nhampossa J. The challenges of sustainability of health information systems in developing countries: comparative
case studies of Mozambique and Tanzania. J Health Inform Dev Ctries 2007 Dec 18:1-10 [FREE Full text]

Abbreviations
AO: Administrative Order
CHITS: Community Health Information Tracking System.
CGA: comprehensive geriatric assessment
DILG: Department of Interior and Local Government
DOH: Department of Health
DOH EA: Department of Health Enterprise Architecture
EDPMS: Electronic Drug Price Monitoring System
EMR: electronic medical record
ePCB: expanded primary benefit care
FITforFrail: Focused Interventions for Frail Older Adults Research and Development Project
GSAP: Global Strategy and Action Plan on Aging and Health
HAMIS: health and management information system
HIE: health information exchange
HIS: health information system
iClinicSys: Integrated Clinic Information System.
ICNCDRS: Integrated Chronic Non-Communicable Disease Registry System
ICT: information and communication technologies

J Med Internet Res 2022 | vol. 24 | iss. 2 | e29541 | p. 11https://www.jmir.org/2022/2/e29541
(page number not for citation purposes)

Garcia et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://dmas.doh.gov.ph:8083/Rest/GetFile?id=337116
http://dx.doi.org/10.1016/0020-7101(95)01133-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8847117&dopt=Abstract
http://hijournal.bcs.org/index.php/jhi/article/view/685
http://dx.doi.org/10.14236/jhi.v16i2.685
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18713530&dopt=Abstract
http://europepmc.org/abstract/MED/15640923
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15640923&dopt=Abstract
https://dl.acm.org/doi/proceedings/10.1145/3330482
http://dx.doi.org/10.1145/3330482.3330503
https://pdf.sciencedirectassets.com/277811/1-s2.0-S1877042815X00073/1-s2.0-S1877042815004103/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEIz%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQDzREkyKM4yAB4tepYvfkSXccQyQBNk4%2Fj8FZFe6aMywgIhALNvZ0a0t4V3S2cEGlCHSaIyoia%2Fj3bXMZc2xnZckQiAKoMECLX%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBBoMMDU5MDAzNTQ2ODY1Igx7loznWnoTgffazeoq1wNWH630vFf8GoHA8VsYm0mo8VvEZ8QayjTQ5%2FuRgceXLoTo%2F2GL4iGPk2YSYZ4R6LIvKURUS%2Fo5LHfjSw0bcaGiYEvpXAzA%2F2spCzizVKfRdTa5z7zyjj19FbzoPi%2Fp%2BQZCPrADaYHVdgIatDlsFLR12cQVj4c98ug3BTdOEqQ5Q2oR2WA2mnljo%2F1zkdT6gWLnZMlsmtQGBE5uB8Pu%2BrTLYOp3zvhxR%2BL4gBa8jozZP4K1VZ3I3AjkAjGL8wYUAFeymPR3d7FdAPn6jWgQCkx4AjfIQYAMdGSgFsmfiAMPA7E9PsPb6WxCimjFbbnMQCE6eex4LiCHFwsdtDFtac%2FYnDtrnDruUMKP9SnAoYhfRobf5X307DvXup1rbtLrTxufs631p06gPu1tddnShDLMiPh4jUWjPHw1Y8A3QEyeuD%2Fsd%2BYRy4hMTHTE47T8iq%2BU15xufojRnBfNWGRYEdNcplPs5dLID0pJZPzwaTQ6nY7ddIXoNxQm0VNwXsowojb6DAt2p5mtoQSGtTrBdsi5M1bOYpr4BooFuaAahnUufvYlBnjK8qAiPV4DLDNQFMAmULDuPKchRQgLl55ppFlQ60hHAr79t8u9GB%2BR3rLdtS%2BWhTq1z7Ewjq7IjwY6pAGjeMO2yE2Orewaa3fTRIMw%2FWRkTcaelVc6DkxHOxznGksgQBI50s6lfs7DqYAoEthk8V4Vhd3ZAGAsjFsDsaePlXvEK2eSUmqA1quIe771v3h6JtxCQL38k9k1ltBpQ19dVN%2FSurUk14z%2B%2FEWpDF48MBAVgyvY5iS23uVcnyVkGv4lrjLMMWySQmq0As492DP3y3eKMBTX6zkK%2F1eACIpwH0UYFg%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20220127T042753Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTYRW2URAXY%2F20220127%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=c6b0cdfaa3dc57eb9889125bc830b0247dd885e0fcfa757da3782420d7df6e89&hash=0fa45f70ae35b6411c21ef26f18afcebe28f5e4d33c3f4eadf98a85b07dd2a09&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S1877042815004103&tid=spdf-cbcfba3c-33e3-4579-9749-683794162123&sid=6524d65094b9a64bb8084d938070a95c20f0gxrqa&type=client
http://dx.doi.org/10.1016/j.sbspro.2015.01.373
http://ijssh.org/papers/208-D00016.pdf
http://dx.doi.org/10.7763/ijssh.2013.v3.208
http://dx.doi.org/10.1177/146642409911900309
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10518358&dopt=Abstract
https://www.tandfonline.com/doi/full/10.1080/02681102.2019.1586632
http://dx.doi.org/10.1080/02681102.2019.1586632
https://onlinelibrary.wiley.com/doi/10.1002/pad.571
http://dx.doi.org/10.1002/pad.571
https://www.mdpi.com/resolver?pii=ijerph18094622
http://dx.doi.org/10.3390/ijerph18094622
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33925384&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2011.01.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21292546&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-016-1971-8
http://dx.doi.org/10.1186/s12913-016-1971-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28073361&dopt=Abstract
https://www.jhidc.org/index.php/jhidc
http://www.w3.org/Style/XSL
http://www.renderx.com/


IDTOMIS: Integrated Drug Test Operations Management Information System
iHOMIS: Integrated Hospital Operations and Management Information System.
ITIS: Integrated TB Information System
KMITS: Knowledge Management and Information Technology Service
LGU: local government unit
NaRIS: National Rabies Information System
NHDD: National Health Data Dictionary
NHWPSC: National Health and Wellness Program for Senior Citizens
ONEISS: Online National Electronic Injury Surveillance System
OP: older person
PCHRD: Philippine Council for Health Research and Development
PHIE: Philippine Health Information Exchange
PHREB: Philippine Health Research Ethics Board
PRPWD: Philippine Registry for Persons with Disabilities
REC: research ethics committee
RHU: rural health unit
Seg-RHIS: Segworks Tecknologies
SHINE OS+: Secure Health Information Network and Exchange
SJREB: Single Joint Research Ethics Board
UDRS: Unified Disease Registry System.
UHC: universal health care
UHMIS: Unified Health Management Information System
UPMREB: University of the Philippines Manila Research Ethics Board
VAWCRS: Violence Against Women and Children Registry System
WAH: Wireless Access for Health
WHO: World Health Organization

Edited by R Kukafka; submitted 12.04.21; peer-reviewed by D Emwodew, F Sukums; comments to author 15.05.21; revised version
received 17.06.21; accepted 05.07.21; published 14.02.22

Please cite as:
Garcia AP, De La Vega SF, Mercado SP
Health Information Systems for Older Persons in Select Government Tertiary Hospitals and Health Centers in the Philippines:
Cross-sectional Study
J Med Internet Res 2022;24(2):e29541
URL: https://www.jmir.org/2022/2/e29541
doi: 10.2196/29541
PMID:

©Angely P Garcia, Shelley F De La Vega, Susan P Mercado. Originally published in the Journal of Medical Internet Research
(https://www.jmir.org), 14.02.2022. This is an open-access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The complete
bibliographic information, a link to the original publication on https://www.jmir.org/, as well as this copyright and license
information must be included.

J Med Internet Res 2022 | vol. 24 | iss. 2 | e29541 | p. 12https://www.jmir.org/2022/2/e29541
(page number not for citation purposes)

Garcia et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.jmir.org/2022/2/e29541
http://dx.doi.org/10.2196/29541
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

