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Introduction
Nowadays, the number of older people is quickly on the rise due 

to increased social welfare, improved health and economic indices, 
and increased life expectancy [1-3]. Aging is the most important 
anthropological phenomenon of the late 20th century and the 
beginning of the 21st century [1]. According to the definition of the 
World Health Organization, anyone with the age above 60 years is 
considered to be elderly [1,2]. According to statistics by the United 
Nations in 2015, about 900 million people (12% of the world’s 
population) are elderlies, and it has been estimated to rise to 1.4 
billion and 2.1 billion in years 2030 and 2050, respectively (26%)  

 
[3,4]. The progressive increase in the aging population imposes 
many health, economic and social problems on societies [5].

Physical and mental capacities would be reduced in senility; 
therefore, the diversity and multiplicity of diseases would be raised 
in these ages. Also, during this period, a variety of diseases and 
psychological problems threaten senile that would result many 
problems in their life [6,7]. According to study results, more than 
50% of elderly suffer from various types of acute and chronic 
diseases that lead them to functional disabilities [4,8].
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Given the prevailing social and health conditions for elderly, 
these people continuously require a wide range of care and social 
services [4,7,9-11]. The provision of integrated and comprehensive 
health care services for elderly has a crucial role in the improvement 
of their quality of care, optimized use of health resources and 
reduction of costs [6,11-13].

Nowadays, integrated and comprehensive care of elderly 
is one of the important issues in the health system. Developed 
countries have identified the integrity of care as a key factor 
in improving the quality of healthcare and increasing system 
efficiency [14,15]. To provide health and social services to elderly, 
individuals and different organizations such as hospitals, welfare 
organizations, nursing care centers, elderly counseling centers, 
rehabilitation centers and psychological centers are involved. In 
addition, municipality, the pension fund and the transportation 
organization also provide services for improving the social welfare 
of elderly. To provide an integrated and comprehensive service to 
elderly, organizations and care providers must communicate with 
each other effectively and consistently [7,16-18]. In this regard, 
information systems can play a significant role in establishing 
effective communication between providers, improving 

coordination and facilitating the exchange of information between 
organizations [4,7,19,20]. It also reduces medical errors, increases 
patient safety, improves care, reduces costs, and generally improves 
the quality of care [21]. Using the information system, the care team 
can access information about elderly and share existing experiences 
which will result in appropriate decision makings and the provision 
of high quality services to elderly [4,5,7,9,22-24]. In general, the 
creation and development of integrated information systems can 
be a reasonable method to provide continuous and comprehensive 
care to elderly [7,10,13,25]. Therefore, this study reviewed the 
integrated information systems of elderly and their impacts on 
implementing comprehensive and continuous care in this section.

Methods
In this review study, published studies from 1990 to 2017 were 

analyzed. In order to search articles, the author evaluated and 
reviewed valid scientific journals, websites and databases such as 
PubMed, EBSCO Host, Web of science, and Google Scholar and used a 
variety of keywords, namely, geriatrics, elderly people, information 
system, integrated care, comprehensive health care, continuing care 
and aging health, resulting in the selection of 243 articles. (Figure 
1) presents the process for identifying and extracting studies.

Figure 1: The process of identifying and extracting studies.

Having studied the title and abstract of the article in terms of 
relativeness to the research purpose, the author removed a number 
of repetitive articles and those with no full accessibility. Then, the 
content of the articles were precisely investigated and based on 

the specified criteria, eventually 30 studies related to the research 
purpose were selected. Inclusion criteria were determined as 
studies on the information programs for elderlies; programs on 
the integrated care for the older adult; studies on the elderlies’ 
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information system; and studies on the effect of employing 
the elderlies’ integrated information system. Exclusion criteria 
included: integrated care programs for non-older adult; studies on 
the use of information technology in the older adult; information 
systems irrelevant to the elder people; and non-English studies.

Background
Officials have determined programs and policies to develop 

older adults’ information systems at the national level regarding the 
significance and necessity of the information systems for elderlies 
in countries such as UK, Ireland and New Zealand. The details of 
such programs are elaborated below:

Older people’s information system in England
In 2000, to provide high-quality, socially-based services for 

the older people, the U.K. Department of Health developed a 
comprehensive program called NSF(National Service framework) 
[26]. The program generally aimed to deliver standard care 
services, further access to services, reduce unnecessary visits, 
manage chronic illnesses, enhance life expectancy and promote 
dignity, security, lifestyle and independence of the older peoples 
[26]. In regard with delivering care services, NSF strategy specified 
standards in four axes, namely, respect for the elder people, mid-
level care delivery, evidence-based care delivery, and promotion 
of active and healthy lifestyles [26]. In line with realizing goals, 
this program introduces five main infrastructures, one of which is 
developing an integrated information system for the older peoples. 
Considering the significance of implementing the information 
system and to develop a comprehensive and effective information 
infrastructure to support the NSF strategy, the U.K. Department 
of Health developed ISOP (Information Strategy for Older People) 
Strategy [27]. This strategy was developed based on a general 
strategy called “information for health and information for 
social care”. The ISOP strategy fully covers the information needs 
pertaining to elderly people and a service specified in the NSF and 
ensures that developing an integrated information system based 
on this strategy can support comprehensive service delivery to the 
older peoples [27].

This program investigated the existing status of the older 
peoples’ information system and identified challenges and 
shortcomings in this respect, including the need for the elderlies’ 
service integration, the breakdown of existing information 
systems, lack of investment and participation in relation to the 
communication systems, lack of ease of sharing and information 
exchange in the caring process for the older people [27]. Regarding 
the shortcomings and the existing status of the current information 
systems, this strategy identified prospects in the form of 3 axes, 
namely, information for patients, care providers and the public; 
information to support care; and information to support clinical 
governance, performance monitoring and health improvement . 
The study determined operational plans at national and local levels 
to realize each of the perspectives [27].

Older people’s information system in Ireland
Ireland developed national strategy for the older population 

named “The Care of the Aged” for the first time in 1968, where 

policies were made to move towards community-based care 
rather than the hospital care [28]. After 20 years, they developed 
a strategy called “The years ahead: a policy for the elderly”, which 
reemphasized the significance of community-based care and 
perused goals regarding the establishment and management of 
services to the older population [29]. In 2006, the Irish government 
developed a 10-year comprehensive program called “Towards 
2016”. This program belonged to the whole population and partly 
for the older people [30].

In 2016, the country developed a comprehensive program 
called “Healthy Ireland” for all sectors of society, aiming at 
developing a community-based approach [31]. It included different 
strategies in relation to various areas, one of which was related to 
the older people entitled “The National Positive Ageing Strategy” 
developed by a CDG (Cross-Departmental Group) comprising of 
representatives of the Department of Health, the Central Statistics 
Office and other related organizations. The officials developed the 
“National Positive Ageing Strategy” at the national level to promote 
the health, well-being and quality of life of older peoples, and 
specified policies and processes related to the integrated service 
delivery in regard with the older people issues [31]. In this strategy, 
they emphasized the significance and necessity of a comprehensive 
information system and determined the development of an 
information infrastructure for the older people as one of the goals. 
In this regard, with the participation of NCAOP (National Council 
on Ageing and Older People), DoHC (Department of Health and 
Children) and other relevant organizations, the Irish department 
of Health developed a comprehensive information framework for 
the older population. The program mainly aimed at developing a 
national proposal framework for guiding and prioritizing the data 
collection on the older people, where policies and plans were set in 
the form of short-term and long-term goals and priorities. Within the 
framework, researchers investigated the information needs related 
to the older people and identified shortcomings and requirements 
in this regard. Incomplete information about older people, the need 
to enhance the relationship between the existing data sources, the 
need to implement a standard approach to record and manage data, 
and the need to develop a comprehensive information system for 
the older people were among the issues addressed in this strategy 
[28]. 

In this framework, information on the older population were 
categorized into seven broad domains including demographic 
(DEM), education, training and the labor market (LAB); environment, 
housing, transport, safety and security (ENV); household, family 
and social relationships (FAM); health and healthcare (HEA); 
income, wealth and poverty (including social welfare payments and 
allowances) (INC); and social and social care (SOC) [28].  

Older people’s information system in New Zealand
In 2000, the Ministry of Health set out the Health of Older 

People Strategy to improve health services for older people [32] in 
which 8 general objectives and key steps for each of the objectives 
were indicated [33]. In this strategy, the Ministry put an emphasis 
on the significance of the existence of the information system 
for the older people and specified the key steps on developing a 
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national information network and established a comprehensive 
information system. The information within this strategy 
comprised of the sociodemographic characteristics of the New 
Zealand older population; older people’s health status; per capita 
older people’s health; and expenditure on and older people’s 
utilization of ACC services [32]. This strategy identified the existing 
status of the elderly’s information system and shortcomings and 
needs in this regard including but not limited to: developing a 
national network strategy to improve the quality and accelerating 
the communications between health care organizations and 
information sharing support, improving the accuracy of the 
National Health Index (NHI) as a means of linking episodes during 
service delivery, and developing a comprehensive data collections 
on the elderly [32]. 

Considering the current shortcomings and in order to 
realize the older people’s health strategy, the officials in the New 
Zealand developed a strategic plan called “Health of Older People 
Information Strategic Plan”. In consultation with the District Health 
Boards (DHBs), the service provider representatives developed this 
Strategy in 2004, which aimed at determining a comprehensive plan 
for developing information infrastructure and information systems 
required for supporting and monitoring the services delivered to 

the older peoples [32]. Actually, the strategic plan aimed at ensuring 
that the information needed for the older people is well provided 
and that the information system meets the expectations and needs 
identified in the older people health strategy [32].

Results
Among the 30 studies investigated, 14 were related to 

integrated care plans and strategies of older people in various 
countries. While highlighting the positive outcomes of integrated 
care of the older people, all of these programs emphasized the 
need for an integrated information system which was identified 
as one of the main objectives of the program [15,26,31,32,34-
43]. The existence of an information system was raised as one of 
the requirements in the national framework provided by the UK 
Department of Health [27]. In the older people Care Program in 
the European Network (CARMEN) and the framework provided 
by Coudner et al. as well as the framework provided by Lutz, the 
existence of an information system was considered as one of the 
main features of the comprehensive older people care [15,41,42]. In 
3 cases of the national-level programs, developing a comprehensive 
information infrastructure and the national network for the older 
people’s information were identified as one of the key objectives 
and measures of the program [27,31,32].

Table 1: Studies related to the effect of the older people’s information systems on comprehensive care delivery

Study Features/ Study Country The purpose of the study Result

The IANUS Health 
Information System [44] Spain Delivering better and integrated services 

to the older peoples

Enhancing health care processes and better and timely access 
of healthcare experts to information and continuously and 

consistently delivering services to individuals.

The NEXES Information 
System [45] Spain

Developing an information system with 
the aim of delivering care services to the 

older people

Delivering integrated services to the older peoples, better 
training for the older peoples regarding rehabilitation and 

enhancement of their physical activity and reduction of 
admission rate of the older peoples.

The Yorkshire and 
the Humber Regional 
Telehealth Hub [46]

United 
Kingdom

Delivering patient care at home and 
preventing unnecessary outpatient visits 
and hospitalizations, increasing self-care 

and reducing costs.

Increasing patients’ satisfaction, reducing hospital admissions 
by 20%, and reducing hospital stay by 30% and, by and large, 

providing quality services and reducing costs.

The National Telecare 
Development program 

[47]

United 
Kingdom Delivering services to the older people Positive effects in delivering quality services to the older 

people

The Integrated 
Medicines Management 

[48]
Ireland

Better delivery of health services to the 
older people based on their needs and 

their timely, safe and high-quality access 
to medical services

Reducing the length of the patients’ stay, providing quality 
services and reducing costs

The Shared Care system 
[49] Denmark

Delivering comprehensive services to the 
older people, facilitating the exchange 
of health information and enhancing 

coordination

Providing quality services, reducing costs and integrating the 
information flow

The Dossier 
Pharmaceutique 

Information System [50]
France Developing an electronic pharmaceutical 

record generative system
Reducing drug interactions and a better managing of chronic 

diseases in older people

Guo Y [51] Taiwan

Developing an older people’s 
information system based on the 

Comprehensive geriatric assessment 
(CGA) program

Improving the quality of care and managing the information 
related to the older people, providing quality services and 

reducing costs

Guo Y & Bai G [4] Sweden
Delivering a public architecture to 

develop an e-health system for the older 
people

Developing a system based on the architecture model delivers 
integrated services and interoperability of systems

Vanneste D [52] Belgium
Developing an information system 

under the title BelRAI based on InterRAI 
schedule

Using this information system improves the quality of older 
people’s comprehensive and integrated services.
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Fisher T [29] Canada Developing an integrated information 
system for the older people

Using this information system facilitates the exchange of 
information, increases coordination and improves the quality 

of care.

Kanaan S [33] United states An intelligence system for the older 
people called “SUMMA”

Employing this system will deliver comprehensive care and 
reduce hospital visit and costs.

Sanchez A et al. [53] Spain
Developing an integrated information 
system for comprehensive care of the 

older people

Improving care, better access to information and further 
coordination

Additionally, researchers in 13 studies investigated the effect 
of the older people’s information system on comprehensive 
service delivery. Table 1 briefly presents the findings. Among the 
13 implemented information systems, 10 were implemented in 
European countries and the rest in the US, Canada, and Taiwan. 
Based on the results of all studies, using information systems has 

a key role in realizing the comprehensive care of the older peoples, 
and leads to the better management of the older peoples, quality 
service delivery and reduced costs (Table 1).

Based on the studies conducted, the programs related to the 
older people’s information system specify features related to older 
people’s information system, which is indicated in (Table 2). 

Table 2: Features of the older people’s information system.

Features/ Countries England Ireland New Zealand

Accessibility to comprehensive information on older people at any time and place ✓ ✓ ✓

Focusing and supporting the delivery of integrated care for the older people ✓ ✓ ✓

Possibility to support comprehensive assessments of the older people ✓ - ✓

Possibility to exchange information with the required standards and security protocols ✓ ✓ ✓

Developing aging data sets at the national level ✓ ✓ ✓

Communicability and integration with a variety of information sources, databases and 
registry systems related to aging. ✓ ✓ ✓

The existence of a common language and the possibility of sharing information among 
different individuals and organizations aimed at delivering integrated care. ✓ ✓ ✓

Developing an integrated electronic record for older people ✓ ✓ ✓

Developing CDSSs and accessing to evidence-based information - - ✓

Provision of a comprehensive reporting system ✓ ✓ ✓

The possibility of continuous monitoring and supervising health and social services 
delivered to the older people aimed at enhancing the efficiency and quality of services ✓ ✓ ✓

Developing a comprehensive and central database ✓ ✓ ✓

Conclusion 
Delivering integrated and comprehensive health care services 

to the older people play a significant role in improving the quality 
of service delivery, optimizing the use of health resources and 
reducing costs [6,11,12]. On this basis, and to deliver integrated 
services to the older people, countries plan to adopt policies in 
this regard. Based on the results of investigations, these programs 
mostly had a positive effect on cost reduction and quality of 
care. In order to deliver comprehensive and integrated services 
to the elderly, various organizations, namely, hospitals, Welfare 
Organization, older adults care centers, older people counseling 
centers, rehabilitation centers and psychological centers must work 
cooperatively together [7,16-18]. Actually, these organizations and 
the care team should be able to easily exchange information and 
make the necessary coordination. Information systems can play a 
significant role in making effective communication between care 
providers. Due to their capabilities, these systems will lead to 
better coordination and facilitation of the exchange of information 
among organizations [7,20]. Also, the care team can better gain 
access the information related to the older people and share the 

experiences, knowledge and information available based on the 
information system [4,9,11,22] which can lead to making the right 
decisions and deliver quality services to the older people [7,24]. 
Without an integrated health information system, healthcare 
professionals will face a variety of problems, namely, rework, 
increased workload, increased data duplicates, and waste of time 
[54]. Many developed countries, especially European countries, 
have implemented and used these technologies in their agenda due 
to the benefits of using information technology and information 
systems for the elderly [44,46,49,50]. Developing a comprehensive 
information infrastructure and national information network 
for the older people is an issue emphasized in the developed 
strategies [27,31,32]. Developing such an infrastructure is the 
basis for designing a comprehensive information system for the 
older people, which leads to its principled and effective design. 
Based on the investigations, there are various information sources 
and databases concerning the elderly. The integrated information 
system for the older people should be able to communicate 
with these resources and exchange information. Designing and 
developing a dataset regarding the older people and developing 
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a common language are deemed necessary as well. Specifying the 
data set at the national level leads to a single approach to data 
collection and enhances the quality of data, which will also facilitate 
the exchange of information among organizations [27,28,32]. 
Older people’s information security and privacy and information 
confidentiality are important issues that need to be considered in 
designing the older people’s information system. Developing older 
people’s electronic record is another issue mentioned in the studied 
programs [27]. An integrated electronic health record containing 
the entire health and social information of an individual can play 
a crucial role in enhancing care delivery and delivering integrated 
care in general. Thus, the information system for older people 
should be designed to produce an electronic health record for the 
elderly. Another requirement of the older people’s information 
system was a reporting system and the continuous monitoring 
and supervising of services, which allows managers and policy-
makers to have permanent access to the essential information and 
continually monitor issues such as quality of service, older people’s 
access to care services, leading to proper decision making [28]. It 
can actually be effective in enhancing the quality, management, 
planning and policy-making.

To conclude, developing information systems as one of the 
infrastructures of integrated care programs can play a significant 
role on the realization of continuous and comprehensive care for the 
older people. Considering the growing population of older people 
in societies and the conditions dominating their social and health 
conditions that require a wide range of continuous and integrated 
care, and based on the significance and role of information systems 
in the realization of comprehensive care of the elderly, designing 
and implementing an integrated information system is deemed 
necessary. Developing a comprehensive information infrastructure 
and identifying the features of the information system for the older 
people can remarkably affect the principled and efficient design of 
the information system.
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