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Abstract 

Objective:  The objective of this work was to provide easy access to reliable health information based on good 
quality research that will help health care professionals to learn what works best for seniors to stay as healthy as pos-
sible, manage health conditions and build supportive health systems. This will help meet the demands of our aging 
population that clinicians provide high quality care for older adults, that public health professionals deliver disease 
prevention and health promotion strategies across the life span, and that policymakers address the economic and 
social need to create a robust health system and a healthy society for all ages.

Results:  The McMaster Optimal Aging Portal’s (Portal) professional bibliographic database contains high quality 
scientific evidence about optimal aging specifically targeted to clinicians, public health professionals and policy-
makers. The database content comes from three information services: McMaster Premium LiteratUre Service (Mac-
PLUS™), Health Evidence™ and Health Systems Evidence. The Portal is continually updated, freely accessible online, 
easily searchable, and provides email-based alerts when new records are added. The database is being continually 
assessed for value, usability and use. A number of improvements are planned, including French language translation 
of content, increased linkages between related records within the Portal database, and inclusion of additional types of 
content. While this article focuses on the professional database, the Portal also houses resources for patients, caregiv-
ers and the general public, which may also be of interest to geriatric practitioners and researchers.
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Introduction
As the population in many countries steadily ages and 
individuals get older [1, 2], there is also a societal shift 
in perceptions about aging. Rather than associating 
aging with physical and mental decline, older individu-
als are expecting to stay healthy, active and engaged for 
as long as possible [3]. There is also the recognition that 
resources should be dedicated to support older persons 
to stay as healthy as possible and connected to their com-
munities [3].

The shift in population demographics has implications 
for professionals working in the health care field. While 
geriatricians and other clinicians will be required to con-
tinue providing high quality care for unhealthy older 
adults, there is a growing expectation for public health 
professionals to deliver disease prevention and health 
promotion strategies focused on older adults and for 
policymakers to address the economic and social need to 
create a healthy society for all ages [4]. Easy access to reli-
able health information based on good quality research 
will help health professionals and policymakers to stay 
abreast of what works best to stay healthy, manage health 
conditions and build supportive health systems.

There is widespread acceptance that health care prac-
tices and policies should be based on research evidence 
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[5]. However, the translation of research evidence into 
practice remains a challenge due to barriers at different 
levels of health care [6]. At the innovation level, these 
barriers include feasibility, credibility, and accessibility. 
At the individual professional level, lack of awareness, 
time constraints, lack of knowledge (or skills in research 
methods), and information overload are some of the bar-
riers [7]. Necessary, but not sufficient, conditions for 
closing this “evidence-practice gap” include information 
support services, evidence retrieval systems, improved 
dissemination of research, and access to applicable, regu-
larly updated, pre-appraised synopses of the evidence [6, 
8–10]. This indicates a need for a database or resource 
from which high quality geriatric health evidence could 
be retrieved for policy, public health, and clinical care 
decisions.

The McMaster Optimal Aging Portal
Rationale
The McMaster Optimal Aging Portal’s professional 
bibliographic database contains high quality scientific 
evidence about optimal aging specifically targeted to 
clinicians, public health professionals and policymak-
ers. The search engine allows users to quickly exam-
ine synthesized evidence on the available research, be 
alerted to new evidence as it is published, and get direct 
access to updated information that can be used to help 
geriatric patients, communities and jurisdictions to be as 
healthy as possible. The database is freely accessible via 
the McMaster Optimal Aging Portal (Portal), which was 
officially launched on October 1, 2014. The Portal also 
houses resources for patients, caregivers and the general 
public, which may also be of interest to geriatric practi-
tioners and researchers, and is described elsewhere [11]. 
This article focuses on the Portal professional database.

Database construction and content
The Portal database content comes from three informa-
tion services: McMaster Premium LiteratUre Service 
(MacPLUS™) [12–14], Health Evidence™ [15] and Health 
Systems Evidence [16–18]. The features of each reposi-
tory are summarized in Table 1.

MacPLUS™ was created in 1991 and continuously 
updated since. The intellectual property for the pro-
cess of critical appraisal and clinical ratings belongs to 
McMaster University, a not-for-profit, public university 
in Hamilton, Ontario, Canada. MacPLUS™ is supported 
by research funds and licensing contracts with academic, 
professional and commercial publishers which collec-
tively cover the production costs and research dedicated 
to improving the service [12–14]. Development of Health 
Evidence™ began in 2000 and was officially launched in 
2005. The service was initially supported by the Canadian 

Institute of Health Research (CIHR) and is sustained 
through a number of funded projects [15, 19–21]. Health 
Systems Evidence is an initiative of the McMaster Health 
Forum and was developed with contributions from a 
number of professional groups [17]. The service is sup-
ported by a collaboration between McMaster Health 
Forum’s Impact Lab and Cochrane Canada (https://www.
healthsystemsevidence.org/about). To be included in the 
Portal database, the content from each service is filtered 
for its application to adults 60 years of age and older. The 
database is continually being expanded with new records/
publications, and includes original studies and systematic 
reviews and select single studies (e.g., high quality sin-
gle studies for MacPLUS™ and economic evaluations for 
Health Systems Evidence) with older adults and research 
on health promotion, disease prevention or the manage-
ment of health conditions. As of September 15, 2015, the 
Portal database contained 29,247 bibliographic records 
(26,116 clinical records, 1357 public health records and 
1774 policymaker records).

Interface development
We used HTML5, CSS3, and Javascript jQuery compo-
nents incorporating, but not limited to, KendoUI. We lev-
eraged the extensibility of the Telerik Sitefinity ASP.NET 
web content management system to enhance the existing 
components/widgets, and create our own model-view-
controller (MVC)-based ones. Communication between 
the presentation layer of the website and the database is 
handled in the backend using a custom C# application 
programming interface (API) to query the remote data-
bases; and is delivered locally through a RESTful API to 
the site through the ServiceStack platform. This allows us 
to prevent cross-origin JavaScript object notation (JSON) 
issues, and restrict access using the native permissions in 
the web content management system.

The system is built on the Microsoft ASP.NET 4.5 
framework, using a SQL 2008 R2 database for both the 
evidence articles and web content management system. 
We also use a social integration Software-as-a-Service 
model to ensure all pages, posts, resources and links are 
shareable; as well as incorporating a Twitter widget on 
the site, where appropriate.

The Sitefinity content management system’s multi-
lingual content and translation management features 
(http://www.sitefinity.com/multilingual-content) were 
used, aiming for a fully bilingual site in English and 
French. This multilingual framework provides the poten-
tial for additional languages in the future.

User interface
To house the database on the Portal, we used an iterative 
website design and development approach using “agile 
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software development” methods (http://en.wikipedia.
org/wiki/Agile_software_development). This approach 
encompasses the overall design, including the website 
interface, architecture, registration functionality and 
database integration. The Portal is built using a mobile 
first approach to ensure a stable responsive design that 
scales to any size phone, tablet or desktop (Figs. 1, 2).

The user experience is optimized by developing a user 
profile and logging into one’s profile while on the site. 
Visitors are prompted to identify themselves as either 
clinician, public health professional, policymaker (or gen-
eral public/citizen, which is not discussed in this article). 
The Portal database was developed with a primary goal 
of easy navigation and searchability. The results that best 
match the users’ identified professional role are displayed 
most prominently in the central portion of the webpage. 
The relevant content from the different disciplinary 

services is also retrieved following the search. The related 
records from the other professional (and citizen) content 
available on the Portal are available on the right  side of 
the page (Fig.  1). For all search results, the number of 
items retrieved per professional (and citizen) content 
type is posted, and all search results in each category are 
ordered by evidence rating rank. In short, the multidisci-
plinary content is retrieved following each search.

The content of the Portal database is not static; rather 
it is constantly updated. The Portal provides an easy way 
to access high quality, rated research evidence from the 
huge and ever growing health sciences literature. The 
information contained in the database can provide sup-
port for evidence-based practice, evidence-based public 
health, and evidence-informed policy. It can facilitate a 
number of research endeavors such as bibliometric, sci-
entometric and knowledge-based informatics research, 

Fig. 1  Results for search of the professional database. 1 Main search box. 2 Dropdown menu to select professional database. 3 Sorting and filtering 
options. 4 Number of search results. 5 Rating for the professional record. 6 Dropdown menu for profile (showing user name). 7 Buttons for adjust-
ing font size and posting to Twitter, Youtube and Facebook. 8 Results for each type of “citizen” (non-professional) record. 9 Results for each type of 
professional record

http://en.wikipedia.org/wiki/Agile_software_development
http://en.wikipedia.org/wiki/Agile_software_development
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user and role search preferences, and information needs 
analysis.

The database was pilot-tested with 20 professional 
users (7 clinicians, 9 public health workers, and 4 poli-
cymakers) and eight non-professional users. Overall, the 
Portal was perceived as a useful resource for profession-
als. Based on specific feedback, we implemented a num-
ber of changes to improve display, usability, functionality, 
navigation, and address any technical glitches.

Comparison with similar existing databases
While other bibliographic databases exist, the Por-
tal database bring together a wide range of features by 
including all of the characteristics listed in Table 2. Few 
bibliographic databases bring together all of these fea-
tures. For example, the Cochrane Database of System-
atic Reviews contains high quality systematic reviews 
in healthcare. However, this database contains only 
reviews published specifically for the Cochrane Collabo-
ration [22]. The Portal database includes all systematic 

reviews, meta-analyses and research articles that meet 
our criteria.

The Portal content has been independently rated for 
quality by MacPLUS™, Health Evidence or Health Systems 
Evidence before being included in the database (Table 1), 

Fig. 2  Clinical record on the Portal. 1 Type of article. 2 Buttons for sharing content via social media or email. 3 Journal citation. 4 Rating by clinical 
discipline. 5 Main search box

Table 2  Database characteristics of the Portal

Multidisciplinary content (medicine/nursing/rehabilitation, public health, 
policy) in one location

Synthesized evidence (with some single studies for clinicians and 
policymakers)

Content is independently rated for quality

Focus on geriatrics, including health aging and disease prevention

Content is constantly updated

Easily searchable and search results are organized by discipline (McMas-
terPLUS), practice area (Health Evidence™) or health system topics 
(Health Systems Evidence)

Freely accessible

Links to patient resources
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with additional commentary from various types of clini-
cians for clinical articles (Fig. 3). This is not the case with 
most medical or scholarly databases. Access to the Portal 
database does not require a paid subscription, as needed 
for Global Health (https://www.ebscohost.com/academic/
global-health) and UpToDate (http://www.uptodate.com).

Planned development of new features
We strive to continue improving the value and usabil-
ity of the Portal’s database content for professionals. A 
number of improvements are planned for the near future 
(Table 3).

Potential use cases
We present fictional case studies to demonstrate three 
possible uses of the Portal database. The individuals 
depicted below are not real people; rather, they were 

invented for illustrative purposes only. The case studies 
are based on a combination of use cases with scenarios 
and personas that were created during the development 
and testing phases [23], feedback from pilot testing 
with professional users, and subsequent feedback from 
actual users regarding how they were using the Portal 
database.

Case study 1—Geriatrician
Dr. Seow is visited by an 80-year old healthy patient 
who mentions a study that appeared on the evening 
news and attracted her attention. The study claimed 
that vitamin D can prevent cancer. However, her friend 
was taking vitamins and she was only 70 years old when 
she died of cancer. The patient is wondering whether 
she should start taking vitamin D. The physician logs 
on to the Portal using the clinic computer. By searching 

Fig. 3  Commentary on a clinical record in the Portal

https://www.ebscohost.com/academic/global-health
https://www.ebscohost.com/academic/global-health
http://www.uptodate.com
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for “vitamin D and cancer” he finds 25 high quality sys-
tematic reviews in the clinician service on the topic 
(Fig. 4). He narrows the results to five by selecting the 
“primary prevention” filter for “Category”. During the 
visit, he reviews the results of the structured abstracts 
available for the five relevant systematic reviews and 
concludes that he will not recommend vitamin D sup-
plementation to his patient for cancer prevention. On 
the search results page, the physician sees that seven 
patient-friendly Evidence Summaries are available. He 
reviews the titles with the patient and they choose the 
summary titled “Combined vitamin D and calcium sup-
plementation can reduce fracture risk but not necessar-
ily cancer risk” to print and review together. The rating 
of 5 out of 5 stars is a high quality rating, which assures 
both Dr. Seow and the patient that the information is 
reliable. The patient has her tablet with her so the physi-
cian shows her how to access the Portal herself. Later, 

the patient reviews the Evidence Summaries with her 
daughter and decides that, although there is no clear 
relationship between vitamin D and cancer prevention, 
she will start taking vitamin D plus calcium for bone 
health and prevention of fractures.

Case study 2—Public health professional
Diana is developing a new initiative on injury and falls 
prevention. She is interested in what the evidence says 
about community-wide falls prevention strategies. A 
search on “fall prevention” brings up 77 public health 
articles. To be certain that she reviews the best quality 
evidence, she selects “Strong” under the “Review qual-
ity rating” filter which reduces the results set to 40. She 
directs a member of her team to review the 40 articles, 
while she also examines the clinician and policymaker 
records. Based on a number of high quality systematic 
reviews, the team decides to start a program offering 

Fig. 4  Results for the search “vitamin D and cancer”
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group exercise sessions and instructional training for 
home exercises focused on improving balance.

Case study 3—Policymaker
The news has recently been focusing on patient safety and 
adverse drug reactions in long-term care/nursing homes. 
Joseph, a policymaker, wants to know where to invest 
time and resources. He logs onto the Portal to look for 
a systematic review on the topic. A search for “long term 
care” retrieves 30 policymaker records. Joseph is pleased 
to find a 2015 article entitled “Computerised clinical 
decision support systems to improve medication safety 
in long-term care homes: A systematic review.” He is able 
to link to the freely available full-text report, and shares 
the structured abstract with his colleagues. At the next 
team meeting, they discuss the finding of the systematic 
review; i.e., that computerized clinical decision support 
systems may improve the quality of prescribing deci-
sions in long-term care, better detect potential adverse 
drug reactions, and show potential to reduce injury risk 
among older adults. Together, they plan to implement a 
pilot study in collaboration with a long-term care facility. 
Joseph also signs up to receive monthly email alerts con-
taining links to newly identified research evidence on the 
topic of delivery arrangements and home care and long-
term care sectors.

Conclusions
The Portal database puts in one place the highest quality 
available research evidence on geriatrics. By having a sin-
gle evidence database to access, professionals no longer 
have to remember which database to go to depending on 
their query and do not have to visit individual databases 
for different professional perspectives on a health topic. 
Health professionals and researchers can access research 
evidence about healthy aging that has been synthesized 
on a single topic. The database contains only research 
evidence in which users can have confidence or it pro-
vides a quality rating that allows users to adjust their con-
fidence level.

Limitations
The limitations of the Portal professional database 
include those related to the individual methodology 
of the three information sources (Table  1). Only spe-
cific types of content will be included, such as system-
atic reviews; whereas, qualitative research will not 
be represented. There also exists some heterogeneity 
between groups, i.e., quality rating tools used. Mac-
PLUS™ employs reviewers from different clinical disci-
plines; whereas, Health Evidence™ and Health Systems 
Evidence do not involve content experts. Some health 
professionals and researchers may be interested in a 

wider scope of research, i.e., the entire population unre-
stricted to age, for which they will have to access Mac-
PLUS™, Health Evidence™ or Health Systems Evidence 
directly.
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