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Review

ing the existing information gaps.

What is Knowledge Translation?

In general, knowledge translation indicates the 
meaningful sharing of information with the general 
audience to bridge any information gap. For health 
scientists, knowledge translation refers to the appro-
priate interpretation of knowledge so that it is appro-
priately applied in the clinical practice, patient life-
style, or policymaking3). Various terms have been used 
worldwide to describe the process of translating knowl-
edge into action. For example, the terms “implemen-
tation science” or “research utilization” are frequently 
used in the United Kingdom and Europe; “dissemina-
tion and diffusion,” “research use,” and “knowledge 
transfer and uptake” are generally used in the United 
States; and “knowledge transfer and exchange” and 
“knowledge translation” are frequently used in Can-
ada4). Knowledge translation is formally defined by 
the Canadian Institutes of Health Research (CIHR) as 
a dynamic and iterative process that includes the syn-
thesis, dissemination, exchange, and ethically sound 
application of knowledge to improve health, provide 
more effective health services and products, and 
strengthen the healthcare system5). This definition has 
been adopted by other renowned organizations, includ-

Context

Many great discoveries aiming at benefiting peo-
ple are made every year by health researchers; however, 
very few are implemented in the healthcare practice. 
As a result, patients in both developed and developing 
countries are deprived of the benefits of the latest 
treatments, improved diagnosis, or better clinical inter-
ventions1). Lack of proper implementation also leads 
to ineffective or inefficient interventions, which posi-
tions patients at a significant risk and burdens the 
healthcare system resources2, 3). Inefficient application 
of research findings is the result of a knowledge 
exchange gap existing between the researchers and end 
users, including patients, healthcare professionals, and 
policymakers. It is crucial to reduce this knowledge 
gap and apply valuable research findings in healthcare 
practice. Proper dissemination of research evidence to 
the end users, which is only recently referred to as 
“knowledge translation,” is an effective means of bridg-
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bility in local settings, long lifecycle of guideline devel-
opment, lack of active user involvement, and absence 
of tools to assess the impact of CPG10). Hence, the 
healthcare systems still face over-use or under-use of 
services and widespread differences in the service qual-
ity among providers, hospitals, and geographic loca-
tions. It is essential to develop evidence-based CPGs 
ensuring proper implementation.

Knowledge Translation in 
Cardiovascular Disease

CVDs are the leading cause of death worldwide. 
As reported by the World Health Organization, approx-
imately 7.5 million people died (31% of all global 
death) due to CVD in 2012, and this figure will 
exceed 23 million by 203011). Although the risk of 
mortality from CVD in Japan is amid the lowest of all 
industrialized countries11, 12), an increasing trend of 
CVD incidence has been observed among the Japa-
nese population in recent years13-18). The high HDL-
cholesterol levels found in Japanese people signifi-
cantly reduces the mortality risk by coronary heart 
disease19); however, hypertension is a stronger risk fac-
tor for stroke than hypercholesterolemia, and these two 
factors act synergistically to increase the mortality risk 
from coronary heart disease in this population18, 19). To 
add to this concern, a change in the status of the CVD 
risk factors has been observed during the last few 
decades. The previously reported decline in hyperten-
sion and cigarette smoking among the Japanese people 
has plateaued17). In addition, an escalation in obesity, 
total serum cholesterol, and metabolic disorders has 
been observed along with the change in dietary habits 
and westernization of lifestyle in Japan13, 18, 20-23).

It is crucial to mobilize the knowledge about this 
changing CVD pattern among the clinicians, policy-
makers, and general public. Audiences in Japan need 
to be aware of the cardiovascular impact of a western-
ized lifestyle and should be encouraged to adopt 

ing the United States National Center for Dissemina-
tion of Disability Research (NCDDR) and the World 
Health Organization (WHO). CIHR has clearly 
explained the terminology used in their definition of 
knowledge translation, which is described in Table 1.

Importance of Knowledge Translation

The practice of using research evidence reliably 
in health care planning and delivery is inadequate due 
to the shortage of proper knowledge translation activi-
ties, resulting in misguided decision-making and the 
creation of care gaps4, 6). These care gaps might exist 
among all stakeholder groups, including healthcare 
providers, patients, managers, and policymakers, as 
well as across almost all healthcare disciplines, includ-
ing chronic cardiovascular disease (CVD)4, 7). For 
instance, several randomized trials have reported that 
treatment with statin decreases the risk of coronary 
heart disease8); however, despite their useful effects, 
statins have been considerably under prescribed to the 
patients7). This explains how the information gap 
between research and healthcare practice caused by 
inefficient knowledge transfer can eventually deprive 
cardiovascular patients of beneficial treatment. Proper 
dissemination of research knowledge to healthcare 
practice would help build an effective healthcare sys-
tem and alleviate the existing care gaps.

Exquisitely, clinical practice guidelines (CPGs) 
are supposed to alleviate the information gap in the 
healthcare system. As defined by American Academy 
of Family Physicians (AAFP)9), “Clinical practice 
guidelines are statements that include recommenda-
tions intended to optimize patient care that are 
informed by a systematic review of evidence and an 
assessment of the benefits and harms of alternative 
care options.” Nevertheless, various limitations restrict 
the implementation of CPGs; for instance, few limita-
tions include the inaccessibility of guidance during 
care, absence of patient-specific guidance, inapplica-

Table 1. Definitions of CIHR Knowledge Translation terms5)

Term CIHR Definition

Synthesis “The contextualization and integration of research findings of individual 
research studies within the larger body of knowledge on the topic.”

Dissemination “Identifying the appropriate audience and tailoring the message and medium 
to the audience.”

Exchange of knowledge “The interaction between the knowledge user and the researcher, resulting in 
mutual learning.”

Ethically sound application 
of knowledge

“Activities for improved health that are consistent with ethical principles and 
norms, social values, as well as legal and other regulatory frameworks.”
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ease, peripheral arterial disease, and coronary artery 
disease, which occur in association with atherosclerosis 
and is closely related to dyslipidemia27). The revision 
of this version considers the effects of increasing west-
ernization in the Japanese population. In addition to 
providing updated CVD screening criteria and a 
restructured risk stratification strategy, the 2012 
guideline proposes revised management and treatment 
targets for CVD patients. There is an urgent require-
ment for clinicians and policymakers to incorporate 
the updated clinical guidelines in their practice. An 
integrated effort from all stakeholders or knowledge 
users can control the increasing risk of CVD among 
the Japanese population, which requires a strategic 
knowledge translation plan to be developed and 
appropriately implemented.

healthier lifestyle choices. Diets such as the Dash-
sodium and Med-diet are advocated for reducing 
hypertension and risk of CVD. These diets are charac-
terized by a high intake of olive oil, fruit, nuts, and 
vegetables; a moderate intake of fish and poultry; a 
low intake of dairy products and red meat; and wine, 
in moderation, consumed with meals24). Knowledge 
of these diets needs to reach to the Japanese popula-
tion. Moreover, recent studies have reported that the 
guidelines and charts for CVD risk assessment devel-
oped years ago, and that are currently followed by cli-
nicians in Japan, are not representative of the current 
health scenario in Japan25, 26).

In 2012, the Japan Atherosclerosis Society (JAS) 
published an updated guideline on the diagnosis and 
prevention of atherosclerotic CVDs in Japan. This 
version especially focused on the cerebrovascular dis-

Fig.1. From identifying knowledge to defining goals and users to choose the appropriate implementation 
strategies.
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messages could be customized for the various audience 
groups as the example provided in Box 1.

Step 3: Implementation Strategies
Assessing the possible barriers to knowledge use 

is important before commencing any intervention. 
Available resources and the manpower required to dis-
seminate customized knowledge to the target audience 
need to be considered in the implementation process. 
Background and level of understanding of the target 
audience are also important factors in tailoring the 
information presented. The type of knowledge transla-
tion strategy applied also depends on the intended 
goals and the specific target audience. Depending on 
the availability of resources, use of multiple strategies 
in combination is often more effective. Fig.1 lists 
some of the conventional implementation strategies 
used in knowledge translation. Notably, being innova-
tive in identifying the knowledge translation channels 
increases the possibility of greater reach to the intended 
audience.

Conferences and journal publications might prove 
useful for sharing knowledge with the physicians; 
however, they will not be effective means for generat-
ing public awareness of an issue. Opinion leaders, well-
known spokespersons, or organizations with the abil-
ity to influence public opinion in a specific area, could 
be targeted in the healthcare sector to help generate 
understanding amid the general population regarding 
the importance of controlling cardiovascular risks and 
adopting a healthy lifestyle. They can also advocate 
the policymakers to revise regulations for food and 

Knowledge Translation Strategy

Knowledge translation is an open-ended process 
to which researchers can adapt according to the nature 
of the research. An effective scheme initially requires 
identification of the research knowledge to be dissemi-
nated among the target users, followed by a combina-
tion of one or more implementation strategies that 
can then be used depending on the goals, the users, 
and the means available28). The next step involves 
evaluating the outcomes and impact of the knowledge 
implementation on the target users. Strategies should 
be sustained if the feedback is positive and revised if it 
is negative. The steps are discussed in detail below.

Step 1: Identify and Select Knowledge
Health researchers often generate an ample 

amount of knowledge. This plethora of information 
may be of significant value to the researchers; however, 
it can be a burden for certain audiences. While all 
knowledge does not need to be translated, we need to 
ascertain the important messages we would like to 
convey. Much information relevant to a specific audi-
ence often masks the essential message, so it is crucial 
to extract the most salient points to convey the 
intended message, which should be brief and tailored 
to the needs of the reader.

Step 2: Adapt Knowledge According to Target Users
For effective knowledge translation, it is essential 

to use a clear, concise, audience-focused set of state-
ments28). The intended messages may need to be tai-
lored multiple times depending on the goals and tar-
get audience. Several goals and target audiences can be 
selected based on the nature of the research finding. 
To control the increasing cardiovascular risk in Japan, 
an all-encompassing approach is required that would 
target a wide range of users, including health practi-
tioners, policymakers, cardiac patients, general public, 
advocacy groups, and media. As the goal is for knowl-
edge users to recognize the elevated risks for cardiovas-
cular fatality, adopt a healthy lifestyle, and follow 
updated clinical guidelines, the goals would be to raise 
public awareness and to generate public action, prac-
tice change, and policy change. Fig.1 lists certain pos-
sible goals and target users for knowledge translation 
activity after identifying the content for translation.

Notably, the messages need to be tailored to the 
various user groups, for example, clinicians versus pol-
icymakers. The language used should also be appropri-
ate for different target users. For example, the term 
“cardiovascular” is familiar to health practitioners but 
may be confusing to the patients, general public, and 
policymakers. In the present scenario, the intended 

Box 1.  Examples of various types of messaging based on dif-
ferent target audience.

For clinicians:
• Save patients from the increasing cardiovascular fatality
• Encourage patients to adopt a healthy diet and lifestyle
• Revise existing risk assessment charts 
• Incorporate updated guidelines in clinical practice

For policymakers:
•  Support initiatives that improve the awareness of heart 

disease prevention
• Enforce reductions in tobacco use
•  Update existing outdated CVD risk assessment charts and 

guidelines

For the patients and general public:
• Protect your heart health
• Eat a healthy diet comprising less saturated fat, sugar, and salt
• Quit smoking
• Exercise regularly
• Visit your doctor for regular checkups
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knowledge translation. Fig.2 illustrates the monitor-
ing cycle of knowledge translation. Opinion leaders 
and mass media should regularly promote the intended 
message. Knowledge use can be monitored in social 
media by tracking the number of likes, shares, and 
comments. As the intervention is intended to change 
the public behavior, outcomes should be evaluated via 
feedback from the public. Focus groups comprising a 
small number of public representatives could be held 
to obtain their perspectives about the intervention 
effect in terms of overall lifestyle change. Based on the 
feedback from the focus groups, large-scale public sur-
veys could be conducted to gain additional informa-
tion. Positive feedback would imply that the strategy 
is successful and should be sustained, whereas negative 
feedback would require measures to address the prob-
lems and a revised strategy to be implemented. The 
outcomes and impact of the strategy should be moni-
tored until the desired change is observed, in this case, 
reduced cardiovascular risk.

Effective Cardiovascular Knowledge 
Translation Programs

Recently, the Stanford South Asian Translational 
Heart Initiative (SSATHI) has launched a program 
comprising skilled researchers and clinicians to address 
the unique cardiovascular distresses of the South Asian 
population29). The program aims to teach South Asian 
people the measures to protect themselves from CVD. 
An expert research team examines the nontraditional 
risk factors such as elevated lipoprotein levels, insulin 
resistance, low HDL, and relevant genetic mutations, 
whereas the clinicians focus on risk reduction, preven-

tobacco manufacturing. Mass media and social media 
are two other powerful means of reaching and influ-
encing the public. Effective dissemination strategies 
include newspaper articles, television commercials, talk 
show segments, and posts on various social media 
platforms educating Japanese people about increasing 
cardiovascular risks and the importance of a healthy 
diet, regular exercise, and regular physical checkups. 
Health practitioners could be sent frequent reminders 
to recommend appropriate diagnosis and treatment 
for CVD risk factors such as hypertension, hypercho-
lesterolemia, etc., and to encourage the patients to 
adopt a healthier lifestyle.

It is also essential to involve the stakeholders in 
the knowledge translation process. Focus groups may 
help stakeholders feel invested in the implementation 
strategy. These are small interactive groups comprising 
6–12 participants who share similar backgrounds or 
interests when questioned about their perceptions, 
opinions, beliefs, and approach about a product, ser-
vice, or concept. Separate focus groups for different 
participants in the implementation process —opinion 
leaders, policymakers, and health practitioners —
could be formed to gather their specific opinions and 
feedback. Multiple focus groups gathered at various 
stages of the knowledge translation process could help 
determine the strategy strength and assess any barriers 
to knowledge use encountered in the process to aid in 
developing the most effective approach.

Step 4: Monitoring, Evaluating, and Sustaining 
Knowledge Use

Assessing the outcomes of any intervention, both 
intended and unintended, is a crucial component of 

Fig.2. Monitoring cycle in knowledge translation.
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