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Abstract: According to the United Nations High-Level Meeting 2018, five non-communicable diseases (NCDs) including cardiovascular
diseases, chronic respiratory diseases, diabetes mellitus, cancer, and mental health conditions accounted for two-thirds of global deaths.
These five NCDs share five common risk factors including tobacco use, unhealthy diets, physical inactivity, alcohol use, and air pollution.
Low- and middle-income countries (LMICs) face larger burden of NCDs than high-income countries (HICs), due to differences in
ecological, technological, socioeconomic and health system development. Based on high-level evidence albeit mainly from HICs, the
burden caused by NCDs can be reduced by affordable medicines and best practices. However, “know-do” gaps, ie, gaps between what we
know in science and what we do in practice, has limited the impact of these strategies, especially in LMICs. Implementation science
advocates the use of robust methodologies to evaluate sustainable solutions in health, education and social care aimed at informing practice
and policies. In this article, physician researchers with expertise in NCDs reviewed the common challenges shared by these five NCDs with
different clinical courses. They explained the principles of implementation science and advocated the use of an evidence-based framework
to implement solutions focusing on early detection, prevention and empowerment, supplemented by best practices in HICs and LMICs.
These successful stories can be used to motivate policymakers, payors, providers, patients and public to co-design frameworks and
implement context-relevant, multi-component, evidence-based practices. In pursuit of this goal, we propose partnership, leadership, and
access to continuing care as the three pillars in developing roadmaps for addressing the multiple needs during the journey of a person with
or at risk of these five NCDs. By transforming the ecosystem, raising awareness and aligning context-relevant practices and policies with
ongoing evaluation, it is possible to make healthcare accessible, affordable and sustainable to reduce the burden of these five NCDs.
Keywords: non-communicable diseases, know-do gaps, implementation science, evidence-based practices, healthcare policies

Introduction

The healthcare burden of five non-communicable diseases (NCDs) including atherosclerotic-cardiovascular dis-
eases (ASCVD; eg ischemic heart disease [IHD], stroke, peripheral vascular disease), chronic respiratory diseases
(CRDs; eg, chronic obstructive pulmonary disease [COPD] and asthma), diabetes mellitus, cancer, and mental
health conditions is rising exponentially, especially in low- and middle-income countries (LMICs)."? In 2018, the
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United Nations prioritized these 5 NCDs to reduce the global burden of morbidity and mortality.® In 2019, NCDs
accounted for 73.6% of all global deaths, with CVD being responsible for 44% of all NCD-related deaths.”*
Nearly half of these fatalities occurred before the age of 70, among which 85% of premature deaths occurred in
LMICs.>® In addition, mental health conditions, notably depression, contribute to significant disability burden.?
Rapid changes in the ecosystem and acculturation, driven by globalization and urbanization, as well as
increased life expectancy due to demographic transition have led to differences in changing patterns of prevalence
of NCDs between LMICs and high-income countries (HICs).” Despite differences in risk factors, awareness, care
and practices between LMICs and HICs, there are commonalities across most NCDs in terms of environmental and
lifestyle variables, such as unhealthy diet, lack of physical activity and use of tobacco in LMICs and HICs.®
However, due to insufficient evaluation to guide healthcare policies, there are major know-do gaps related to
NCDs, especially in LMICs.”"'® Although several review articles have summarized the implementation gaps for
individual NCD, there has not been a discussion on how to leverage lessons learnt from different NCDs for
adaptation to develop solutions in different settings.''™'®> Given the paucity of data in LMICs, evidence-based best
practices (EBPs) focusing on early detection, prevention and empowerment in HICs can be used to guide reform in
LMICs. Closing these implementation gaps in LMICs is particularly important to reduce the negative impacts of
these five NCDs on the already overburdened health systems which would impede socioeconomic development.

The “Know-Do” Gap

The theory-practice gap, research-practice or knowledge-action gap, also known as the know-do or implementation gap,
occurs when healthcare practitioners (HCPs) struggle to integrate the knowledge gained through an academic or
a research environment with real-world clinical practice.'"* A major contributing factor to this know-do gap is the gap
between research and policy.'* With rapid gain in academic knowledge which forms the basis of EBP, the implementa-
tion gap is likely to widen unless changes are executed in a timely fashion.'*

“Know-do” gaps to manage NCDs exist worldwide with similarities and differences between HICs and LMICs. While
HICs generally have more resources for health research, the rest of the world struggles to gain scientific knowledge for
informing context-relevant practice and policies. In LMICs, apart from limited funding, there are also insufficient capacity and
infrastructure to conduct applied health research on NCDs.'® There is now robust evidence supporting the cost-effectiveness
of many preventive treatments and care models for NCDs in HICs.'® In Turkey, researchers conducted a macro-simulation
analysis using demographic and epidemiological data in 2017 and concluded that population-level reductions in salt intake and
physical inactivity presented the greatest opportunity to reduce deaths due to NCDs.'® In a review by experts from ASEAN
(Association of Southeast Asian Nations), it was concluded that Southeast Asian nations were not contributing enough to NCD
surveillance efforts.'” The recent Coronavirus infectious disease in 2019 (COVID-19) pandemic has further compromised the
ongoing efforts in the prevention of NCDs. According to the World Health Organization (WHO), 94% of countries stated that
all or some of the staff employed by health ministries working on NCDs had been reallocated to control and treatment program
for COVID-19. This sudden change in priorities had posed additional challenges to individual nation in addressing the needs
of people with NCDs, who were also most vulnerable during acute emergencies.'®

Apart from public health measures, research data from HICs suggested that many of the risk factors of NCDs were
manageable, and if implemented effectively, many NCDs could be prevented and controlled.”'®'’ However, even in HICs
with well-developed healthcare system, there is a considerable know-do gap in harnessing the research knowledge to develop
action plans within the RE-AIM (reach, effectiveness, adoption, implementation and maintenance) framework for reducing
the burden of NCDs.>**' The paucity of similar efficacy data in LMICs has led to low levels of adoption of EBP, where local

or regional data are required to formulate context-relevant policies and practices to close the know-do gap.?***

Implementation Science

Implementation science, as defined by Global Alliance for Chronic Diseases (GACD), is the study of methods and
strategies to promote the uptake of interventions that have been proven effective into routine practice, with the aim of
improving people’s health.”*> In order to close these know-do gaps and optimize NCD management, a multi-component
strategy including enabling policies, people-centric healthcare practices and professional capacity is required.”® In the
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field of NCDs, there are examples where strategies aimed at improving settings and capacity to implement practices and
policies have been rigorously evaluated.''?® These strategies target patients, providers and systems (eg, care pathways)
by improving practice environment, adapting team structures, empowering patients, relaying information to improve
communications between patients and HCPs, providing feedback and incentives through audit, bridging inequality in
health, promoting self-management and mobilizing community to raise awareness and promote better health and disease

prevention.'*-*78

Objectives and Methods of Synthesis of Evidence
Compared to the enormous research efforts and investments which have created epidemiological and trial evidence
regarding the preventable and treatable nature of many NCDs, attempts to bridge the know-do gap between research,
policies and clinical practice have only been partially effective. Traditionally, the hierarchy of evidence starts with
observational studies followed by randomized clinical trials (RCTs) and meta-analysis to inform practice guidelines.?’
However, in order to create societal impacts, multiple stakeholders are required to bring these practice guidelines to
fruition. Leaderships and partnerships are needed to co-design innovative or bold initiatives in policies (eg, legislation on
seat belts, taxation on sugar sweetened beverages, tobacco control) or practices (eg, technologically-enhanced, team-
based care models including peers) supported by evidence to create paradigm shifts in the current clinical practice.’
The size of population with NCDs as well as their complexity and chronicity call for concerted actions from many
stakeholders in the diagnosis and management of NCDs. In this article, a group of experts familiar with the policies,
practice and research relevant to these five NCDs reviewed and summarized the similarities and differences in the know-
do gaps and proposed to use implementation science as a methodology to evaluate policies and practices aimed at
bridging this know-do gap. Although there are review articles on similar subject mainly for individual NCD,?** this
paper explicitly explained the principles of implementation science to develop an evidence-based framework to imple-
ment solutions, supported by best practices in these five NCDs in both HICs and LMICs. Despite differences in the
clinical courses of these five NCDs, these successful stories in different settings share commonality where multi-
stakeholder collaborations involving policymakers, payors, providers, patients and public participated in concert to co-
design frameworks and implement evidence-based, multi-component, person-centered strategies. The multi-phase holis-
tic care model aims at increasing health literacy, empowering patients and improving practice environment to enable
early detection, prevention and treatment using a team-approach. These solutions are important in LMICs in order to
make prevention and control of NCD accessible, affordable and sustainable.

Current Evidence

A literature search was conducted using PubMed, Google Scholar and Cochrane library databases to identify available
evidence on the “know-do” gaps and implementation science and research in the five major NCDs: cardiovascular
diseases, chronic respiratory diseases, diabetes mellitus, cancer, and mental health conditions, in LMICs and HICs. There
was no date restriction in the literature search. This paper was synthesized from the results of this literature search and
based on the authors’ clinical experience and perspectives related to the know-do gaps in key NCDs.

Cardiovascular Disease

In 2019, CVD was the leading cause of death contributing to 17.9 million lives lost. It explained 32% of deaths in women
and 27% of deaths in men.**>® Cardiovascular diseases include IHD, cerebrovascular disease (stroke), rheumatic heart
disease, and other vascular conditions. In 2019, stroke and IHD accounted for four of five CVD fatalities, with one-third
of these deaths occurring before the age of 70.°® Moreover, the number of years lived with disability (YLDs) due to
CVDs has increased from 17.7 million in 1990 to 34.4 million in 2019.%” The global control rate for hypertension in 2019
was 23% for women and 18% for men with substantial variability within any level of economic development.*® In recent
years, with the availability of treatments with proven efficacy and safety, characteristics such as geographic location;
professional, lay and patient education; availability, access and affordability to care; as well as national and personal
affluence have become important determinants for CVD mortality. Disparities in access to primary care and risk-
reduction therapies, social determinants (eg, level of education and income), health literacy, suboptimal lifestyles (eg,
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diet, physical activity, smoking, sleep quality) can contribute to the variations in outcomes amongst countries, jurisdic-
tions and populations.’” Despite the availability of highly affordable medications, detection, treatment and control rates
remained low in the world’s poorest nations.*®

Targeted education to increase disease awareness at all levels including lay persons, patients, providers and payors is
emerging as a frontrunner to bridge these know-do gaps. In a survey of South Asians living in the United States, more than
half of the population believed that CVD could not be prevented with many of them having poor knowledge about common
modifiable risk factors. For effective outcomes, values, beliefs and behaviors need to be aligned and congruent. In some
ethnic groups, apart from low health literacy, lack of data on cultural values and beliefs might lead to inappropriate use of
language to address the needs and wants of individuals with widening know-do gap.*® Besides, many research and
implementation efforts in CVD focused on intervention of established diseases with less focus on prevention or risk-
reducing strategies by physicians or patients.*” Worldwide, not all clinicians adhered to practice guidelines or did so with
low fidelity or suboptimal standard of care. Despite widespread knowledge about efficacy of many interventions, many
patients remained undiagnosed, untreated or uncontrolled. Therapeutic inertia, insufficient awareness, suboptimal self-
management and lack of access to continuing care and support system further widened this care gap.*'

That said, there are also successful stories. In the Valsartan Amlodipine and Rosuvastatin for global cardiovascular
risk decrease in daily practice (VARO) study conducted in the Czech Republic, participating physicians (N = 263)
regularly screened and assessed treatment goals of CV risk in patients during visits for unrelated problems. In this study,
each physician recorded clinically relevant information of 20 consecutive eligible patients giving a total of 3015 patients
of whom, 2932 completed 6 months of follow-up. The WHO-SCORE system was used to assess CV risk, and treatment
goals were attained in accordance with the national guidelines.** The preferential therapy was rosuvastatin for hyperli-
pidemia and amlodipine and valsartan for hypertension, but additional medications could be prescribed according to the
physicians’ preferences. Patients were examined at baseline, 3 months, and 6 months. Overall, the mean 10-year risk
score of fatal CVDs was decreased by 35%. Systolic and diastolic blood pressure as well as total cholesterol were
reduced by 12.5% (from 152 + 8 to 133 + 1 mmHg, p <0.001); 11.4% (from 88 + 1 to 78 = 7 mmHg, p <0.001) and 21%
(from 6.3 £ 1.2 to 5.0 = 0.9 mmol/L, p < 0.001), respectively. Lipid profiles also improved with LDL-C reduced by 28%
(from 3.9 + 1.1 to 2.8 = 0.8 mmol/L, p < 0.001); HDL-C increased by 7% (from 1.43 + 0.58 to 1.53 + 0.56 mmol/L, p <
0.001) and triglycerides decreased by 25% (from 2.4 + 0.3 to 1.8 + 0.9 mmol/L, p < 0.001). Treatment goals for LDL-C
and blood pressure were achieved by 34% and 68% of patients, respectively. The VARO study demonstrates that by using
a simple but systematic approach in daily practice to assess individual and global CV risk factors, followed by treatment
using modern pharmacotherapy, the risk of CVD can be reduced substantially.**

To close these know-do gaps, public awareness programs on early recognition of risk factors and promoting healthy
lifestyle, timely diagnosis and risk stratification, patient education and support focusing on empowerment and engage-
ment, optimal use of first-line and advanced treatments with reinforcement of adherence to therapy together with use of
supportive services are important CVD management strategies™* (Figure 1).

Chronic Respiratory Disease

Chronic respiratory diseases (CRDs) are common consequences in modern and industrialized countries/areas. The most
frequent CRDs include COPD, asthma, occupational lung disorders, bronchiectasis, and pulmonary hypertension.® Globally,
COPD is the third leading cause of death and accounted for 3.23 million deaths in 2019, predominantly in LMICs.** In 2019,
more than 300 million people worldwide suffered from asthma. The latter is the most common chronic condition in children.
In LMICs, amongst those affected, disproportionately more people suffer from more severe disease.*

In 2017, an estimated 545 million people (7.4% of the global population) were diagnosed with CRDs, which had
increased by 39.8% since 1990. Chronic respiratory diseases are most common in HICs and less common in South Asia
and sub-Saharan Africa. While smoking is a major risk factor for CRDs in men, passive smoking, domestic air pollution
from solid fuels, ambient particulate matters, and other environmental factors are the leading risk factors for women with
CRDs in the Asian and African regions.*’

The key know-do gap lies in the misdiagnosis of CRDs in a large proportion of those affected by the condition, even
in HICs.*®*’ Reducing exposure to tobacco smoke and domestic smoke are critical know-do gaps. In HIC, taxation of
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Figure | Potential impacts in reducing “know-do” gaps in patients with or at risk of CVD.
Abbreviations: AF, atrial fibrillation; CV, cardiovascular; CVD, cardiovascular disease.

tobacco and banning of smoking in public places have reduced tobacco use and improved outcomes of tobacco-related
diseases. In LMICs, public health measures including use of legislation are critically important to prevent these long-term
conditions associated with tobacco and indoor smoke exposure.”*>!

Environmental pollution from carbon fuel combustion is a preventable cause of CRDs, cardiovascular conditions and
cancers. Reducing these exposures in LMICs is a high priority.”> Appropriate access and use of diagnostic tools such as
spirometry and chest imaging are essential procedures for timely diagnosis of CRDs.*®*’ Risk stratification and access to
additional diagnostic blood tests are important know-do gaps in COPD which is a curable trait. However, even if barrier
to access is removed, there are knowledge gaps regarding disease progression and residual risk. For example, the course
of lung inflammation after quitting smoking as well as strategies to halt or delay disease progression remains unknown.
Exploration of inter-ethnic differences in pathophysiology is constrained by lack of availability of advanced diagnostic
methods/technologies or knowledge about the natural course of disease in LMICs.”* Defining the relationship between
phenotype and endotype (ie, endoscopic findings), as well as understanding the cellular and molecular pathways that
modulate disease pathogenesis, are prerequisites to improve the precision of diagnosis and treatment of COPD.>?

In respiratory medicine, large gaps between evidence-based recommendations and clinical practice persist, posing
a challenge to achieve better outcomes. For example, in Canada, asthma is inadequately assessed despite its high
prevalence. Asthma action plans (AAPs), a critical component of asthma management, were offered by only 22% of
physicians to affected patients.* Similarly, sleep history was obtained in only 10% of patients with obstructive sleep
apnea. The long waiting times for polysomnography to assess sleep quality delayed diagnosis and treatment resulting in
avoidable deaths and economic burden. In Canada, most primary care centers have limited diagnostic facilities and/or
expertise resulting in misdiagnosis or underdiagnosis of COPD. Despite the cost-effectiveness of pulmonary rehabilita-
tion, only 10% of eligible patients benefited from this program due to lack of resources such as spirometry testing
results.”* In Denmark, patients with COPD and their households only answered correctly for two-thirds of questions on
COPD, reflecting major gap in health literacy.” These examples illustrate how lack of education (professional or lay) and
assessment tools delay intervention with poor outcomes. Apart from developing innovative medicine, there should be
more funding to build capability of primary care centers for detecting CRDs early and ensuring access to treatment.*’
Moreover, complementary medicine (eg, yoga) and pulmonary rehabilitation improved pulmonary function, quality of

life and exercise tolerance in patients with COPD and can be used as an adjunct to pharmacotherapy.’®>’
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In LMICs, tobacco smoke is second to biomass fuels and other irritants as the cause of COPD. Biomass fuels such as
charcoal, animal dung, other woods and coals are often burned in a single cook stove in the main room. This may be the
only room in dwellings with poor ventilation where the exhaust may accumulate. Women who spent long hours in room
with such condition either preparing meals or sleeping were disproportionately affected. Phenotypes of COPD due to
exposure to environmental irritants are similar to that due to tobacco, albeit with some differences.”® By providing an
exhaust pipe of the stove to outdoor, the oxygen concentration in the room can be improved with reduced deposition of
particles and irritants in the lung. However, the effects of these measures on outcomes need to be evaluated system-
atically using implementation science methodologies in order to turn this into a practice, supported by policy.

Cancer

Globally, cancer is the second leading cause of death and accounted for 9.6 million (or one in six) deaths in 2018. The most
common types of cancer in men include lung, prostate, colorectal, stomach, and liver cancer. In women, breast, colorectal,
lung, cervical, and thyroid cancer are most common.>® The number of patients with cancer may rise from 19.3 million in 2020
to 28.4 million in 2040, in part driven by risk factors associated with globalization and economic growth, such as obesity.*’
The rising burden of cancer imposes enormous physical, emotional, and financial strain on individuals, families, communities,
and health systems. The situation is especially stark in LMICs with poorly funded and unprepared healthcare system where
many patients do not have timely access to high-quality diagnosis and treatment, despite the advances made in recent years.>

The major know-do gaps identified in oncology are insufficient communication and sharing of knowledge amongst
researchers, policymakers, guideline developers, and healthcare providers. There are minimal formalization or implementa-
tion of EBPs due to insufficient leveraging of current knowledge on molecular pathways and system biology underlying
various types of cancer. From a broader perspective, obesity is a major risk factor for all-site cancer with some evidence
supporting a multimodal weight-reducing strategy through changing lifestyles (eg, healthy diet and physical activity),
avoiding harmful substances (eg, tobacco and alcohol), performing targeted screening (eg, fecal occult blood and colonoscopy
for colorectal cancer) and providing personalized chemo-radiotherapy to treat cancer or prevent its recurrence.®' %>

For example, in breast cancer, critical know-do gaps include defining the effects of genetic, cellular, and molecular
effects on cell signaling for cancer initiation; understanding the regulators and markers of early progression, tumor
development, angiogenesis, and metastasis; determining treatment targets and therapy; designing new biomarkers and
treatments (eg, estrogen-receptor negative tumors); implementing sustainable lifestyle changes as well as maintaining
mental well-being of patients with cancer.®'®?

Regardless of cancer types, there are key challenges such as ensuring health equity and access to high-quality
healthcare, using big data to detect health disparities and improve outcomes, mitigating risk factors such as smoking,
providing robust post-treatment survivorship care plans, and managing comorbidities in older patients and those with
NCDs with complex clinical course. To maximize the return of investment for cancer research, there is an urgent need to
create national frameworks to formulate recommendations for implementation supported by other public health initiatives
in order to improve health equity among cancer survivors.®*

Diabetes Mellitus
Type 2 diabetes mellitus (T2DM) is the most common type of diabetes and accounts for approximately 90% of people with
diabetes globally.®® In 2019, 463 million adults (aged 20—79 years) were estimated to have diabetes with 80% of them living in
LMICs and 80% of the latter were undiagnosed.®® In 2021, T2DM was responsible for 6.7 million deaths.®” By 2030, the
prevalence of diabetes is expected to rise to 10.2% (578.4 million people) and to 10.9% by 2045 (700.2 million people).*®
Diabetes affects all age groups, especially those aged between 60 and 69 years. Whilst the rising prevalence is in part
due to aging and obesity, changing ecosystem and lifestyles may also contribute to the increasing prevalence of diabetes
in young people who are at high risk of premature death due to long disease duration. This double burden of aging and
young onset diabetes and NCD will have a heavy toll on the healthcare system with reduced societal productivity. Apart
from having two- to four-times higher risk of ASCVD and heart failure than those without diabetes, people with diabetes
have high risk of comorbidities including visual loss, limb amputation, kidney disease, cancer, acute infections, liver
disease and mental illness. The 2—3-fold increased risk of severe COVID-19 amongst people with diabetes highlights the
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vulnerability of this silent population for both acute emergencies and chronic complications making diabetes one of the
biggest healthcare challenges in modern times.”-*%¢

The key know-do gaps in T2DM include the whole spectrum from raising awareness, targeted screening, risk stratification,
diagnostic classification and precision/personalized treatment strategies. The silent, progressive and chronic nature of diabetes
calls for regular measurement and monitoring of health indexes (eg, blood glucose, blood pressure, blood cholesterol, body
weight, kidney function), access to medications and support for self-management through empowerment and engagement (eg,
diet, physical activity, use of alcohol and tobacco, sleep habits and stress management, treatment adherence, regular clinic
visits, self-monitoring of health indexes). The lack of knowledge and awareness about diabetes and its complications has
a detrimental impact on patients’ connect with healthcare services and treatment adherence.”®’”" Public awareness and
screening facilities followed by access to education, continuing care and medications are needed to maximize impacts.””
However, the shortage of endocrinologists and trained HCPs (notably nurses and primary care practitioners) to deliver
integrated care, limited access to optimal laboratory facilities, uninterrupted supply of medications (notably insulin and organ-
protective drugs including statins and renin angiotensin system inhibitors), and medical supplies (eg, test strips for blood
glucose testing especially for insulin-treated patients) are major barriers in translating evidence to practice. The situation is
especially stark in LMICs as well as resource-restrained settings and socially disadvantaged communities in HICs. This
fragmentation of care often leads to delayed diagnosis and intervention resulting in multi-organ failure which is expensive to
treat and yet highly preventable in the first place. In the United States, 33%-49% of patients with diabetes did not achieve
blood glucose, blood pressure, or blood cholesterol control targets, and only 14% accomplished all three targets and did not
smoke.”*”* Based on high-level evidence, the American Diabetes Association (ADA) established a framework to help
primary care practitioners implement the recommendations and bridge the care gaps’* (Figure 2).

In 2016, 44 thought leaders including public health workers, epidemiologists, care providers, clinical trialists and
health economists were commissioned by The Lancet to review and synthesize evidence on the causes and consequences
of action versus no-action in the prevention and control of diabetes. In this Lancet Commission Report published in 2020,
the authors highlighted the gaps in data, care, prevention and professional knowledge, all of which were needed to
translate evidence to action. To close these gaps, they recommended changing clinical settings and using a team approach
to collect data systematically during routine practice for quality assurance and use the personalized data to stratify risk,
empower self-management and promote shared decision-making. With increasing data digitalization, these real-world

Empower and engage Optimize a personalized and Enhance decision support by

patients and build trust evidence-based treatment plan leveraging tools and technology

» Schedule visits specifically for » Adopt a team-based approach to » Adopt treatment algorithms in
patients with diabetes to assess risks and complications treatment plan in clinical
streamline workflow regularly management system

- Set and monitor mutually agreed - Relay control of risk factors to both - Create and maintain a patient
goals and ensure timelines to patients and care providers to register for quality improvement
achieve goals reduce therapeutic inertia - Integrate decision support in

« Prescribe guideline-based - Measure, monitor and manage treatment decision plan
medications A1lc, BP, lipid and body weight to . Use technology to increase

- Identify barriers for assessing reduce risk of complications touchpoints and improve
emotional health and provide - Provide personalized treatment provider-patient relationships
support based on individualized risk profiles - Provide unblinded quality matrix to

- Refer DSMES - Provide ongoing support to benchmark performance

empower self-management

Figure 2 Leveraging the best practices framework in patients with diabetes.
Abbreviations: AlC, glycated hemoglobin; DSMES, diabetes self-management education and support.
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Figure 3 Transforming fragmented diabetes care into integrated and data-driven diabetes care using a team approach.

Note: Reprinted from The Lancet, 396, Chan JCN, Lim LL, Wareham NJ, et al. The Lancet Commission on diabetes: using data to transform diabetes care and patient lives,
2019-2082, Copyright 2020, with permission from Elsevier.’

Abbreviations: HbAIC, glycated hemoglobin; RAS inhibitors, Renin-angiotensin system inhibitors.

registers can be periodically linked to electronic medical record system to benchmark performance, identify unmet needs
and detect disease trends for surveillance, policy planning and practice guidelines (Figure 3).’

One example which adopts the principle of implementation science is the establishment of the Hong Kong Diabetes
Register as a university-initiated quality improvement program in 1995 within a framework of universal care coverage
through the Hong Kong Hospital Authority. The latter operates all publicly-funded hospitals and clinics that provide
healthcare to 7 million people in Hong Kong, a cosmopolitan city in Southern China. This academic-led initiative has
provided the template for the territory-wide reform of the diabetes service. Since the year 2000, diabetes centers away from
busy clinics and hospital wards were set up and career paths for diabetes nurses were developed to close the gaps in
assessment, education and data. These data-driven, integrated care programs had created local and regional impacts through
establishment of the territory-wide Risk Assessment and Management Program in Hong Kong and the web-based Joint Asia
Diabetes Evaluation Program in Asia, both of which were proven to reduce multiple risk factors, improve self-management
and prevent major events and premature death. In a recent analysis of 21 million deaths during 0.5 billion patient-years among
people with diagnosed diabetes from 16 HICs or jurisdictions with territory-wide data, Hong Kong had the largest decrement
with 70% decline in death rates between 2000 and 2016 followed by other Asian countries including Singapore, Korea and
Taiwan.”® In the UK, the One-Stop Screening Service for nine annual health checks/care processes for people with diabetes
had >85% uptake. This nurse-led service was associated with early detection of diabetes complications and reduced inequality
in health and received the UK National Health Service Innovation Award in 2021.7>7° This service is now being piloted in

large primary care practices with high patient acceptability and can be adapted to improve quality of care in LMICs.”®

Mental Health Conditions

Mental health conditions are responsible for nearly a quarter of all YLDs and are a leading cause of socio-economic
burden.”” Major depressive disorder (MDD), anxiety, schizophrenia, bipolar disorder, and dementia are the most common
mental health conditions.”® In 2017, MDD affected 300 million people and is one of the key causes of disability.”’ In the
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same year, 200 million people suffered from anxiety disorders. The current pandemic of COVID-19 had led to an
additional 76.2 million and 53.2 million people affected by anxiety and MDD, respectively. Suicide is the second leading
cause of death among people aged 15-29 years.** Mental health conditions have a negative impact on every aspect of
life, including productivity at school or work, relationships with family and friends, and community participation which
contribute towards the 20% of all YLDs.”®

Many people with NCDs suffer from anxiety, stress and depression which share similar biological pathways. Co-
existence of MDD with other NCDs worsen the clinical course of each other through suboptimal self-management and
treatment adherence.®' Either as a standalone NCD or coexisting with other NCDs, the treatment rates for mental
disorders are relatively low compared with other highly prevalent NCDs.**®* According to the WHO, in emerging
nations, more than three-quarters of people with mental, neurological, or substance abuse disorders receive no effective
treatment.”® For major mental health conditions, the prevalence of care gaps is estimated to be 35-50% in HICs and 76—
90% in LMICs.®*** Adding to this challenge is social stigma, where many individuals who would benefit from mental
health treatment or services choose not to seek or continue with care or do not fully engage despite treatment initiation to
avoid the label of mental illness. In this light, stigma causes two types of harm, one that reduces participation in treatment

by lowering people’s self-esteem and one that prevents people from social opportunities.®

Implementation Science for NCDs

These five NCDs account for the majority of global deaths and disabilities associated with poor quality of life. To
increase the adoption and sustained practice of effective healthcare measures in real-world settings,”’ implementation
science that embraces the following tenets may close the know-do gaps in these top NCDs:

e Effective use of RCTs or quasi-experimental research designs to evaluate impact of implementation strategies to
close know-do gaps.®

¢ Refinement of clinical practice guidelines based on RCTs taking into consideration emerging data from real-world
clinical practice.

e Promotion of healthy living and creating public awareness about the risk factors for NCDs (eg, graphic warnings on
cigarette packs).®’

e Prescription of a series of steps summarizing how implementation should ideally be planned and executed (eg, the
Consolidated Framework for Implementation Research, which classifies influential moderators or mediators of
implementation outcomes).”’

e Use of social and digital media to engage patients and practitioners for increasing awareness with data collection to
understand where the gap is in education and how it can be improved.

Traditional clinical research studies focus on proving the efficacy of EBP on health outcomes in controlled settings. In
contrast, implementation studies evaluate the impact of EBP with emphasis on the rate and quality of the utilization of
EBP. There are different approaches in implementation science when generating hypotheses and creating evaluation
designs.?” For example, when studying the effects of a program related to cognitive-behavioral-therapy (CBT), the
subject of EBP research would be the impact of CBT on health status, whereas implementation science research may
measure the proportion of clinicians providing effective CBT or the proportion of patients who attend the minimum
desired number of CBT sessions.®® Between 2016 and 2018, in the Republic of Moldova, adapting existing educational
training resources for NCD (eg, WHO package of essential noncommunicable [PEN] disease)® and conducting focused
clinical training in 20 sites was accompanied by sustained improvement in NCD risk factors in primary health care.” In
Nepal, similar professional educational program had been implemented and the results on quality of care are awaited.”'

In the field of medicine, knowledge translation (KT) is defined as the synthesis, exchange, and application of knowledge by
relevant stakeholders to accelerate the benefits of global and local innovation in strengthening health systems and improving
people’s health.”>%* 1t is a critical strategy and opportunity for bridging know-do gaps and improving global and personal
health. Strategies of KT, particularly those aimed at bridging the know-do gap in nations with emerging economies, need to
align with modern medicine and practice. These KT initiatives and programs should have monitoring and evaluation built-in
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Figure 4 Implementation science — categories of theories, models, and frameworks.

right from the outset to help relevant stakeholders, eg, payors, policymakers, patients, public and patients, make informed
decision. The overarching goal of KT is to use “learning by doing” as a core strategy of learning organizations to implement
projects” and create societal impact through change of practice, dogma and value.

Methodological Views/Frameworks Used in Implementation Science
The current implementation science toolkit proposed by the WHO aims to assist people in learning and adapting
a standard process in order to produce positive results. This toolkit comprises three modules to support multi-
stakeholders including HCPs, researchers, decision makers, finance and administration officers, professionals, and
journalists in implementation science.”* The first part of the toolkit introduces validated implementation science
methodologies and frameworks as well as information on how to collaborate with communities, officials, and program
implementers to identify locally relevant research questions that address local health concerns.”® The second part of the
toolkit explains the advancement of inclusive and participatory techniques used by relevant parties in LMICs in the
management of neurological or brain illnesses. It describes different participatory approaches and specific strategies to
foster community relationships in implementing healthcare research results in practice.’® The third part of the toolkit
proposes EBP solutions by deepening relationships with policymakers. An annotated bibliography offers a glimpse into
the literature on EBP as well as successful examples of dissemination of evidence based on implementation science.”’
A taxonomy of implementation science has been proposed that differentiates the theories, models, and frameworks
into five categories (Figure 4) to facilitate appropriate selection and implementation of relevant approaches, and to
facilitate cross-disciplinary discussions among implementation researchers.”®

Bridging the Know-Do Gap Using Implementation Science

Implementation science forms a pivotal part of the roadmap for designing solutions to prevent and control NCDs. The
contributions from implementation science could have a greater impact through integration with other disciplines or
sectors, such as economics and public policy.””” Addressing the know-do gap through KT using implementation science
can engage more stakeholders, notably practitioners and decision makers, to co-design best practices in clinics and
increase the number of interventions that can improve health outcomes. Investment in promoting health and reducing the
burden of NCDs aligns fully with the Sustainable Development Goals (SDGs) defined by the United Nations which
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highlight the interlinking nature of environment, health, education and the importance of reducing social disparity and
health illiteracy in creating personal, community and societal wellness.'*'® To achieve these desired outcomes, the
country needs to adopt a comprehensive approach in designing frameworks, formulating national policies and imple-
menting interventions with governance, surveillance and evaluation. This will require a combination of societal,
community and individual strategies acting in concert to expedite our pursuit of eradicating NCDs.*¢

In this review article, we propose three pillars, namely, partnership, leadership, and access to continuing care and
treatment in the development of this roadmap. Partnerships, based on the concept of shared value centered on the cusp of
societal and economic advancement, have the potential to imbue innovation and deliver greater societal benefits.
Localization of partnerships strengthens the impact of collaboration by involving regional partners to embrace shared
values and co-ownership. Implementation science adds value by facilitating champions and leaders to prove the
effectiveness of adapting a localized approach supported by real-world evidence with estimation of return on
investment.”'®" Promoting leadership in adopting patient-centered decision-making will result in better results, increased
satisfaction, and lower healthcare costs for patients with NCDs. While payors should invest in value-added solutions for
long-term sustainability, the pharmaceutical sector plays a critical role in raising awareness, developing healthcare
capabilities, and improving access to affordable quality medicines and technologies for diagnosing and treating NCDs
in resource-limited settings.”

Discussion

Implementation science can bridge the know-do gaps between research-proven effective treatments as well as their
translation into practice and application in communities, especially in LMICs. Although the concept of EBP for NCDs
has been accepted internationally, its implementation and incorporation into practice is neither uniform nor optimal. Here,
global policies and international practice guidelines need to be contextualized through inter-sectoral collaborations with
multi-stakeholder support during implementation. Given the regional differences in cultures, perspectives and develop-
ment, setting regional goals can synergize these collaborations to improve outcomes and maximize impacts.

The five NCDs share commonality, especially in their risk factors. Over the past ten years, the United Nations High-
Level Meetings (HLMs) have developed a 5 X 5 method to incorporate 5 risk factors (tobacco use, unhealthy diets,
physical inactivity, alcohol use, and air pollution) that need to be changed in order to prevent these five NCDs (diabetes,
chronic respiratory disease, cardiovascular disease, cancer and mental illnesses).”'® In terms of treatments and inter-
ventions for these NCDs, the HICs have developed different strategies with the majority of patients having access to
treatments compared to the poor access in many LMICs. Hence, to overcome these differences in treating NCDs, LMICs
can adapt strategies from HICs to develop their own systems that prioritize primary care and treatment, use of community
health workers and the use of technology.’

With increasing population growth, the prevalence of CVD is expected to rise significantly, particularly in Africa, Asia,
Latin America, and the Caribbean. This will be accelerated by the growing aging population, which is expected to double
between 2019 and 2050.'% Promoting optimal cardiovascular health through healthy ageing across patients’ lifespan is
therefore critical. During the last four decades, many epidemiological studies and RCTs have confirmed the life-saving nature
of reduction of risk factors through lifestyle modification, timely use of medications and continuing quality care. The time has
come to implement healthcare and economic policies to close the know-do gaps in CVDs and evaluate their societal impacts.

For COPD, the availability and adequate use of screening and diagnostic assessments using spirometry and chest
imaging is the critical first step to close the know-do gap.* Patients with COPD often have comorbidities calling for
comprehensive assessment and holistic management. These comorbidities, such as obesity and cardiometabolic risk
factors, can aggravate exacerbations and adversely affect prognosis with increased hospitalization and mortality rates.'*®
Concerted global, regional and local efforts are needed to improve air quality, create tobacco-free environment and
promote universal health care through multi-lateral collaborations including governments, non-governmental organiza-
tions, industry, academia, health administrators, medical societies, civil communities, and health care providers in order
to close the know-do gaps in COPD.'**

In the oncology field, the discovery of molecular targets has led to the implementation of precision medicine
including the use of targeted therapy with companion diagnostics to maximize benefits, minimize harm and increase cost-
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effectiveness. With this head start, implementation science by combining basic science and clinical practice can be
instrumental in developing novel and sustainable approaches to prevent cancer, optimize patient-centered cancer care,
and improve the quality of life for cancer survivors.®"'°> To this end, the impact of cancer on mental health is an area that
requires more research in order to improve the holistic nature of cancer care.

Early diagnosis and intervention of T2DM is key to preventing disability and premature death.®® Apart from ensuring
continuing access to care, a surveillance system will identify best practices regarding the effects of medications, lifestyle and
care models using real-world evidence. The multi-system nature of diabetes which is often a cause to many NCDs makes
diabetes a top priority for preventing premature death, improving quality of life and reducing personal and financial
burdens.'%*'°” Several large-scale studies have demonstrated the life-saving and cost-effective nature of a data-driven, patient-
centered care package delivered by a multidisciplinary team focusing on regular assessment of risk factors, empowerment of
self-management, and access to medications with ongoing support.'®*'%° In Europe, based on a wealth of evidence, there is
now a movement to adopt the combined use of registers, digital tools and integrated care to improve diabetes care through
advocacy and setting up dialogues with key stakeholders including the European Union.''’ In LMICs, the lack of infra-
structures, capacity and resources are major barriers in implementing EBP?° calling for multisectoral partnerships and
government leadership to strengthen the system and contextualize the evidence to transform delivery of diabetes care.’

The treatment gap remains wide for mental health conditions. To minimize the mental health treatment gap, there is an
urgency to implement equity-enabling mental health system structures and procedures.”” The key recommendations include
improved access to primary care as well as availability and affordability of psychotropic drugs with continuing care and
support. In addition, launching information campaigns to raise awareness, increasing public investment in mental healthcare,
developing integrated people-centered health systems, implementing national guidelines and policies to promote early
diagnosis, and providing holistic care will increase value and bridge the treatment gap in mental healthcare.®***

To increase local adoption, there is a need to tailor the WHO-recommended interventions and targets for NCD to local
needs of the population. The diversity of stakeholders, health systems, and political structures, as well as differences in target
population’s culture, language, demographic and socioeconomic background across regions, countries, and localities which
change over time further emphasize the importance of using implementation science to ensure solutions are timely and
relevant. In this context, social validity through alignment amongst policymakers, implementers and relevant stakeholders is
the key to success. Effective NCD prevention strategies are often results of collaborative efforts where media, government and
private finance institutions, multiple healthcare disciplines, regulatory agencies, and civil organizations share a common
vision with willingness to overcome contextual barriers for common good.'*!'! Given the overlapping nature of NCD with
shared and unique causes, trajectories and consequences, the NCD agenda must shift away from focusing on a particular
disease but move toward bolstering countries’ capacity to implement multi-faceted interventions to maximize the use of finite
resources to achieve positive outcomes. At each stage of the implementation process, both leaderships and partnerships at
different levels are needed to identify barriers and enablers in order to improve access. Here, private—public partnerships can
bolster implementation efforts and expedite progress through increased funding of pilot projects with evaluation using
methodologies and instruments of implementation science to inform practice and policies.'®”''? Against this background,
adopting good practices such as monitoring of NCDs, developing quality improvement systems focusing on primary health
care, promoting active lifestyle and healthy diet are priority strategies for prevention and control of NCD in both HICs and
LMICs."”

Conclusion

In this perspective article led by experts involved in implementation of EBP in NCD, we introduced the concept of
implementation science with respect to five major NCDs, ie, CVDs, CRDs, cancer, diabetes, and mental health conditions.
These NCDs affecting a large global population share common know-do gaps with insufficient infrastructures, capacity,
equipment, protocols, policies and incentives needed to develop an integrated system from screening, diagnosis, treatment to
surveillance in both LMICs and HICs. In this article, we have explained the principles of implementation science illustrated
by successful stories where policies and EBP have been used to tackle some of these NCDs. These stories share commonality
in adopting a multi-pronged solution to deliver multi-sectoral, multi-component and multi-disciplinary strategies focusing on
early detection, prevention and empowerment to mitigate the burden of NCDs. By placing implementation science in the
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frontier, we aim to motivate funders, payors and policymakers to support interventions aimed at closing this know-do gap by
translating evidence into clinical practice to achieve positive health outcomes. Practice aside, implementation science should
also be embedded in the selection, adaptation, and evaluation of policies. To maximize the impact, knowledge generated
through implementation science must be disseminated among all stakeholders including media, policymakers, payors,
organizations, practitioners, researchers, patients and public through global platforms to promote multi-level collaborations
to make prevention and control of NCD accessible, affordable and sustainable.
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