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Progress and challenges in NCD prevention and

controlin China

A BM| collection highlights the need for an integrated population tailored approach
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Non-communicable diseases (NCDs),
such as cardiovascular diseases, cancers,
chronic respiratory diseases, and diabetes,
account for 91% of all deaths in China.!
China accounted for 17.9% of the world
population in 2021, but 25.9% of global
deaths from NCDs.'? The burden of most
NCDs has continued to rise over the past
two decades,’” driven mainly by population
ageing® and a failure to fully and effectively
tackle major risk factors for NCDs, including
use of tobacco and alcohol, physical
inactivity, unhealthy diets, and air pollution.
A new collection of articles in The BMJ (www.
bmj.com/collections/chronic-diseases-in-
china) attempts to shed light on the current
state and challenges of NCD prevention and
control in the context of China’s population
ageing, as well as to discuss strategies and
approaches to deal with these issues.

Over the past two decades, China has
implemented several NCD prevention and
control programmes, such as morbidity
and mortality surveillance, public health
intervention programmes,’ and screening for
major chronic diseases, primarily through
the national basic and major public health
service programmes. Among several national
health policies, laws, and regulations
introduced to improve public health is the
prominent Healthy China 2030 Outline,
which introduced more proactive approaches
to NCD prevention and control that align
with the World Health Organization’s
(WHO) global strategy. The global strategy
explicitly acknowledges the primary role
and responsibility of governments in
responding to NCD challenges and the need
for multisectoral engagement, emphasising
health in all policies, addressing modifiable
risk factors by creating health promoting
environments, taking a life course approach

to health, and making efforts to improve
health equity.

Although China has made considerable
progress in its national strategy for NCD
prevention and control, challenges remain,
as the collection lays out. First, there
is insufficient emphasis on evidence in
making policies, strategies, and practices
for NCD prevention, diagnosis, treatment,
and management. For example, because of
insufficient studies and effectiveness trials
in Chinese populations, good evidence for
determining optimal thresholds for the
diagnosis and treatment of hypertension,
diabetes, and even cancer for the Chinese
population is largely lacking.® As a result,
Chinese NCD policies often follow those
of western countries, even though the cost
effectiveness of interventions, available
resources, and values of people differ
hugely in China. This has resulted in poor
compliance with NCD policies.?

Another challenge pertains to healthcare
access and health equity. The implementation
of national policies and programmes varies
greatly by region, reflecting differences in the
local economic development level, culture,
healthcare system capacity, and priorities
of local governments, including health and
non-health sectors. As part of the collection,
Lu and colleagues discuss how individual
variations in socioeconomic position also
result in inequalities in lifestyle factors,
exposure to air pollutants, other disease risk
factors, and the effectiveness of interventions
on risk factor control and disease outcomes.’
Other articles argue that without a strong
effort to address the social determinants
of health, even effective policies and
programmes, such as digital health solutions
to disease prevention and management,*° !
may exacerbate health inequities.

Importance of leadership

Although the health in all policies approach
has been highlighted as a strategy in
national and global policy documents, its
implementation is also a challenge for China.
Strong leadership from the central and
local government is critical for successful
implementation of policies and programmes
that can truly improve health. For example,

the Chinese government has issued national
action plans to improve air quality since
2013, implementing comprehensive
multisectoral actions that resulted in a
significant reduction in PM, ; concentrations
between 2014 and 2022."” In contrast,
after 15 years of implementing the WHO
Framework Convention on Tobacco Control
in China, the best performing of the six
recommended tobacco control measures are
the monitoring of tobacco use and prevention
policies and anti-tobacco mass media
campaigns, both of which are primarily led
by the health sector.” ' Gaps remain in the
implementation of other measures that need
national or non-health sector’s leadership,
such as national smoke-free law, health
warnings on tobacco packaging, and tobacco
tax increases.

NCDs and infectious diseases are not
entirely distinct disease categories; rather,
they share similar features and also have
common interactions.”” For example, major
NCDs increase the risk of severe or fatal
outcomes of covid-19, and covid-19 can also
lead to long covid, a chronic health condition.
Experiences with covid-19 also show that it
is important to prevent people with chronic
diseases from having infections, particularly
during a communicable disease outbreak.'®
Three decades ago, the management of the
prevention and control of infectious diseases
and NCDs in China was merged into one
department, the Department of Disease
Control and Prevention of the former Ministry
of Health. In May 2021, China inaugurated
a new agency under the National Health
Commission called the National Disease
Control and Prevention Administration, with
primary responsibilities for infectious disease
prevention and control and public health
supervision. However, this new agency is
not in charge of NCD prevention and control,
which was taken over by the Department of
Medical Emergency Response.

The BMJ collection contributes to a growing
understanding of NCD prevention and
control, not least by showing that successful
national prevention and control will depend
on strong leadership from the central and
local governments, on the integration and
collaboration of both health and non-health

doi: 10.1136/bmj.q2098 | BMJ 2024;387:q2098 | thebmj
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sectors, and on policies made based on evidence
relevant to the Chinese population. It will also
require a shift from health in all policies to a
health for all policies approach—that is, moving
from focusing on wins for the health sector to
emphasising co-benefits for all sectors."”
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Non-pharmacological interventions for prevention
and treatment of non-communicable diseases
with experiences from China

Non-pharmacological interventions for prevention of non-communicable diseases are undervalued,
and clinicians and policy makers need to be more active in implementing them, say Hongbing

Shen and colleagues

on-communicable diseases
tend to be of long duration and
are the result of a combination
of genetic, physiological,
environmental, and behavi-
oural factors. Non-communicable disea-
ses take an immense and increasing toll
on lives, livelihoods, health systems,
communities, economies, and societies.’
Pharmacological interventions use
drugs for the prevention and treatment
of diseases. However, overdiagnosis and
overtreatment of non-communicable
diseases, and related over-reliance on and
overuse of drugs and medical devices, are
important contributors to the high burden

KEY MESSAGES

e Non-pharmacological interventions
can make important contributions to
the prevention and control of non-
communicable diseases

e Non-pharmacological interventions
can improve clinical outcomes in
patients with non-communicable dis-
eases, making clinicians’ work more
effective and cost effective and improv-
ing their reputation among patients

e Pharmacological interventions and
non-pharmacological interventions
for prevention and treatment of non-
communicable diseases are comple-
mentary, not antagonistic

e Non-pharmacological interventions,
particularly lifestyle targeted inter-
ventions, should be given greater
emphasis

e Long term, well organised non-phar-
macological intervention initiatives
and promotion of healthy lifestyles
have been shown to be achievable
and effective in studies in different
countries around the world, including
China

of non-communicable diseases.' * Risk
factor reduction is an important strategy
to control non-communicable diseases.
Non-pharmacological interventions are
science based, non-invasive interventions
for human health that include lifestyle
modification, psychological adjustment,
and self-management education for
patients.’ Effective non-pharmacological
interventions can prevent and control non-
communicable diseases and reduce their
burden, as evidenced by the successful
practices of many countries, including
China. However, the complementary
relation between non-pharmacological
interventions and drugs is still not
widely recognised and applied in clinical
practice, and the effectiveness of non-
pharmacological interventions against
non-communicable diseases is often
underestimated and underappreciated by
patients and clinicians.

Non-pharmacological interventions are
important for prevention and treatment of
non-communicable diseases
Non-communicable diseases are
commonly known as chronic or lifestyle
related diseases.!* Non-pharmacological
interventions could reduce the incidence
of and mortality from the major non-
communicable diseases, thereby
increasing life expectancy.'** Long term,
well organised non-pharmacological
intervention initiatives and promotion
around the world, such as the North Karelia
Project, the UK nationwide salt reduction
programme, the Da Qing Study, and the
Shandong-Ministry of Health Action on Salt
and Hypertension programme in China,
have provided evidence of long term benefit
from non-pharmacological interventions
in the prevention and control of diabetes
and cardiovascular diseases. The China
Motivational Healthy Walking Programme
explored a real world model of physical
activity promotion suitable for working

age people and found positive effects of
walking for reducing body mass index
and waist circumference and preventing
overweight and obesity.® Increasing the
adoption of healthy lifestyles could also
the reduce overall risk of cancer.'” One
study suggested that among participants at
high genetic risk, the standardised five year
incidence of cancer was relatively lower
for people with a favourable lifestyle than
for those with an unfavourable lifestyle,
irrespective of the gender.”
Non-pharmacological interventions can
improve clinical outcomes and quality
of life in people with non-communicable
diseases. Non-pharmacological interven-
tions such as smoking cessation,
nutritional supplementation, breathing
exercises, and inhaler training had
positive effects on survival and quality of
life in patients with chronic obstructive
pulmonary disease.?’ Clinicians who
accept training on lifestyle intervention
and combine it with drug treatment can
improve the effect of their treatment
and management of non-communicable
diseases. Furthermore, this approach could
help clinicians to enhance their reputation
or avoid some misunderstandings or
misinterpretations of clinical treatment
processes. For example, trained village
doctors were shown to improve blood
pressure control in Chinese rural residents
by combining antihypertensive drugs
with health coaching on home blood
pressure monitoring, lifestyle change,
and drug adherence.'® An evaluation
of a nationwide diabetes prevention
programme suggested that promoting
lifestyle advice and counselling in routine
care at scale in a national health system can
achieve important health improvements."!
Adding non-pharmacological interventions
to guidelines on the prevention and
treatment of non-communicable
diseases, and promoting training on
non-pharmacological interventions for

doi: 10.1136/bmj-2023-076764 | BMJ 2024;387:e076764 | thebmj
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clinicians and primary health practitioners,
is therefore beneficial.

Pharmacological interventions and
non-pharmacological interventions are
complementary, not antagonistic

Both pharmacological and non-
pharmacological interventions can and
should be used for primary prevention of
non-communicable diseases. Drugs have
been shown to be effective in reducing
the risk of non-communicable diseases. A
study showed that all cause mortality was
reduced after five years of statin treatment
(hazard ratio 0.87, 95% confidence
interval 0.80 to 0.94), attributable
mainly to a 21% decrease in death from
cardiovascular disease (0.79, 0.69 to 0.90),
with improved survival and a substantial
reduction in cardiovascular disease
outcomes over a 20 year period, and
supported wider adoption of this primary
prevention strategy.'? Pharmacological
interventions often quickly and effectively
help to manage medical conditions
and progression of non-communicable
diseases, avoiding acute health damage
and even death. Owing to poor adherence,
unavailability and unaffordability, and
low cost effectiveness, the widespread use
of some effective drugs has been limited.
The World Health Organization reported
that approximately four out of every
five people with hypertension are not
adequately treated, but 76 million deaths
could be averted between 2023 and 2050
if countries can scale up coverage." Drugs
and medical devices also pose a significant
financial burden to the healthcare system
and patients that can impair wellbeing
and quality of life."” Drugs may not always
treat the underlying cause of a condition
and may provide only temporary relief of
symptoms. Adverse events due to drugs for
non-communicable diseases are commonly
observed, and some are serious. Although
a concerning underuse of some preventive
drugs for non-communicable diseases
exists (for example, antiplatelet agents,
antihypertensives), long term, excessive
emphasis on other pharmacological
interventions can lead to an increased
risk of side effects, drug interactions,
and development of drug resistance.'
Therefore, prevention and treatment of
non-communicable diseases should not
be over-reliant on drugs and medical
devices, especially when mechanisms or
therapeutic targets are not fully understood
or the efficacy of these treatments is not
robustly determined.

For some non-communicable diseases,
non-pharmacological interventions may
be first line preferences for prevention
and treatment, with drugs added only
if necessary. Non-pharmacological
interventions alone may be effective
enough to preclude the need for
drugs in many cases. Primary care led
weight management, in the absence
of antidiabetic and antihypertensive
drugs, was found to achieve remission of
diabetes in 42% of patients (with odds
ratios of remission as high as 19.7).'* Non-
pharmacological interventions can help
to reduce daily doses of antihypertensive
drugs and delay progression from pre-
hypertension to hypertension.'” Obviously,
pharmacological interventions and
non-pharmacological interventions are
not antagonistic but complementary.
Pharmacological interventions may be
the top choice for treatment of some non-
communicable diseases at certain stages,
but a combination of pharmacological and
non-pharmacological interventions may
achieve the best outcomes.'® Furthermore,
implementing non-pharmacological
interventions that are backed with scientific
evidence can improve quality of life, slow
deterioration, relieve pain, or restore the
health of patients with non-communicable
diseases, usually at lower cost.

Non-pharmacological interventions should be
given more emphasis
Non-pharmacological interventions
underpin public health approaches to
modification of risk factors for non-
communicable diseases. However, these
interventions aimed at reducing major
risk factors for non-communicable
diseases have not received as much
attention or funding as pharmacological
interventions. This inattention may be due
to underestimation and underappreciation
of the effectiveness of non-pharmacological
interventions." ?° Non-pharmacological
interventions have often not been well
implemented owing to obstacles to inter-
professional collaboration or inadequate
resources.’’ In some instances, medical
staff have insufficient knowledge of non-
pharmacological interventions.?” Some
physicians and nurses remain unconvinced
of the effectiveness of non-pharmacological
interventions or have unfavourable
attitudes, despite an expanding base
of scientific evidence.' ?° Furthermore,
several studies suggest that patients tend
to prefer pharmacological interventions
and are generally not interested in non-
pharmacological interventions such as

thebmj | BMJ2024;387:e076764 | doi: 10.1136/bmj-2023-076764

exercise and smoking cessation.?® Non-
pharmacological interventions seem to be
under-embraced globally by both patients
and clinicians.

Other non-pharmacological
interventions may be effective, but non-
comparable definitions, methodological
problems, and lack of standardised
assessment practices challenge valid
assessment of their effectiveness and
limit the practical value of much existing
evidence.” ?* Fortunately, the latest 5x5
framework for prevention and control of
non-communicable diseases identified five
main risk factors—unhealthy diet, tobacco
use, air pollution, harmful use of alcohol,
and physical inactivity—and suggested that
non-pharmacological interventions are
the most reliable and effective means for
prevention of non-communicable diseases.
Successful practices such as those used
in the Da Qing Study provide compelling
evidence of the effectiveness of lifestyle
interventions, but unfortunately lifestyle
intervention has not been effectively
implemented in routine clinical practice
in some areas.” Non-pharmacological
interventions should be given greater
emphasis, particularly lifestyle targeted
interventions.

Challenges of implementation of
non-pharmacological interventions and
corresponding effort

Long term, well organised implementation
of non-pharmacological interventions
in large populations is achievable and
can improve population lifestyles and
physiological indicators and reduce the
risk and burden of non-communicable
diseases. Only by ensuring accessibility,
generalisability, and sustainability
of the interventions can they be truly
and effectively used for promoting the
health of the population. Solving these
challenges requires technical support
tools with high level mobilisation and
multi-departmental cooperation. WHO
has provided and promoted several high
impact, evidence based technical packages
for non-pharmacological intervention in
recent years, and nutrition and physical
activity related US guidelines have also
been developed and widely referenced by
other countries.?”” Non-pharmacological
intervention related strategies such as the
WHO global action plan on physical activity
(2018-30), USA Healthy People 2030
plan, and EU4Health programme (2021-
27) aim to promote the sustainability of
and multi-departmental cooperation on
health promotion interventions. Technical
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guidelines for non-pharmacological
interventions have also recently been
developed and promoted in China, such as
Dietary Guidelines for Chinese Residents
(2022), Physical Activity Guidelines for
Chinese Residents (2021), and national
guidelines for the prevention and treatment
of non-communicable diseases.” The
Healthy China Initiative (2019-30) was
launched as a national strategy in 2019,
starting a decade of national disease
prevention and health promotion actions,
with 15 specific campaigns to improve
factors that influence health, protect health
across the full life cycle, and prevent and
control major diseases.

Relying solely on medical staff is not enough—
trained personnel can play an important role in
implementation

Only medical staff can prescribe drugs and
implement pharmacological interventions,
but use of non-pharmacological
interventions is not restricted to these
professionals; such interventions can
also be conducted by volunteers and
other types of personnel. The number
of non-communicable diseases and
high risk groups is extremely large, and
reliance on medical staff to implement
non-pharmacological interventions for
prevention and management in this
large population is not enough—the
support of other personnel is needed.
Health volunteers such as trained
community workers and school teachers
with professional knowledge and skills
can do health consultations, provide
lifestyle guidance, and conduct other non-
pharmacological intervention related work.
Healthy lifestyle instructors, nutrition
instructors, and sports instructors have
been widely recruited and trained in
China. They provide healthy lifestyle
services such as education about diet,
exercise, and psychological health in
communities and primary healthcare
institutions. China’s Medium-to-Long Term
Plan for the Prevention and Treatment of
Chronic Diseases (2017-25) and Healthy
China Initiative (2019-30) promote
teams of such qualified personnel. The
efforts of these non-clinician personnel
can support clinicians in their effort to
improve the quality of life of patients with
non-communicable diseases and help to
enhance adherence to clinical treatments.

Conclusions

Non-pharmacological interventions are
fundamental for the prevention and control
of non-communicable diseases. Although

rapid development of technology has made
treatment of non-communicable diseases
with drugs more precise, the current
situation of emphasising pharmacological
interventions over non-pharmacological
interventions has been associated with
drastically increasing burdens of non-
communicable diseases and adverse
effects of drugs that cannot be ignored.
Long term, well organised implementation
of non-pharmacological interventions in
large populations is both achievable and
effective. Provision of appropriate technical
tools, policy support, and qualified
personnel, as well as increased awareness
of non-pharmacological interventions in
relevant populations, are needed to promote
a wider adoption and implementation of
non-pharmacological interventions. Only
by fully recognising the importance of
non-pharmacological interventions can
we implement comprehensive strategies
for the prevention and reduction of
non-communicable diseases. Non-
pharmacological interventions should be
widely embraced by populations at high
risk of non-communicable diseases and
by patients, clinicians, policy makers, and
the public across the world. Appropriate
non-pharmacological interventions
should be incorporated into international
guidelines and protocols for prevention and
treatment of non-communicable diseases
and fully applied in clinical practice. More
quantitative studies and evaluations of
non-pharmacological interventions in
clinical practice should be conducted to
strengthen assessment of their effectiveness
and acceptance.
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Frailty as a breakthrough point for multimorbidity
management among older adults: challenges and
opportunities in China

Huan Xi and colleagues argue that tailored strategies are needed to seamlessly integrate frailty
assessment into multimorbidity management, thereby promoting a shift towards a health oriented

management approach

he global population is under-
going a profound demographic
transition characterised by a
substantial increase in both
the absolute number and the
proportion of older people. China’s ageing
population has been especially in the
spotlight. One recent projection suggests
a twofold escalation in the percentage of
people aged 60 years and older in China—
an increase from 168 million people, 12.4%
of the entire population, in 2010 to 402
million, 28% of the population, by 2040.
As people age, the risk of functional
decline and multimorbidity increases.
Multimorbidity, defined by the World
Health Organization as the concurrent
presence of two or more chronic conditions
in an individual,? affects a significant

KEY MESSAGES

e China has an increasingly ageing soci-
ety; this poses new health challenges
of multimorbidity, which has a pooled
prevalence of 36.6%

e Managing multimorbidity is an esca-
lating challenge, as the current dis-
ease-centric approach is inadequate
to tackle the growing health needs of
the older population

e Early assessment of and tailored
interventions for frailty should be
optimised as they have great poten-
tial to provide a breakthrough point
to enhance the global management of
multimorbidity in the older population

e Given the availability of tools and
intervention strategies, tailored and
localised strategies are needed in
China and other countries, in align-
ment with system preparedness, to
promote a shift towards function and
health oriented approaches to multi-
morbidity management

proportion of the global population at
a pooled prevalence of 42.4%.> This
prevalence increases markedly with age,
ranging from 30% among middle aged
people to 82% among those aged 85 and
above.” In addition to multiple chronic
conditions, frailty poses another concern
for the older population. According
to WHO, frailty is characterised as a
clinically recognisable state with increased
vulnerability resulting from age associated
declines in physiological reserve and
function across multiple organ systems.’
A recent review, synthesising data from
240 studies in 62 countries and territories,
reported a global weighted prevalence of
frailty of 10.7% among people aged 65
and over.® Both multimorbidity and frailty
affect the health of the older population
in China, emphasising the importance of
improving their health status in addition
to multimorbidity management.

Thus, to tackle the growing challenge of
multimorbidity, this analysis highlights the
importance of considering frailty as a critical
breakthrough point for multimorbidity
management; describes the current
global landscapes of guidelines, tools,
and intervention strategies; discusses
the challenges and initiatives for frailty
assessment and multimorbidity management
in China; and showcases potential
opportunities for tackling the multifaceted
challenge of multimorbidity around the world.

Frailty assessment: a breakthrough point for
multimorbidity management

Frailty and multimorbidity often coexist;
approximately 72% of frail people also
have multimorbidity, and the prevalence
of frailty among those with multimorbidity
is estimated at approximately 16%.’
Multimorbidity and frailty are two correlated
challenges faced by older people, but with
distinct emphases. Multimorbidity involves
the accumulation of multiple complex
diseases, whereas frailty is characterised

by a decline in functional abilities and
an increased vulnerability to stressors.®
Despite the overlap and age related nature
of multimorbidity and frailty, researchers
emphasise the importance of prioritising
both functional improvements and treatment
of disease when tackling the complex health
conditions seen in older people.

Extensive evidence has highlighted
the interconnection between frailty
and multimorbidity.” On the one hand,
among community dwelling older adults,
multimorbidity and chronic diseases
are key clinical factors that drive the
development of frailty. On the other
hand, frailty increases the risk of adverse
outcomes for people with multimorbidity.
A Chinese cohort study involving patients
aged 65 and older with multimorbidity
showed that frailty was a significant
contributor to adverse outcomes, including
falls, pressure injury, deep vein thrombosis,
cardiac arrest, aspiration, and unplanned
intubation." The interconnection between
frailty and multimorbidity provides a
rationale for linking multimorbidity
management with assessment and
interventions for frailty. In addition,
evidence has highlighted the predictive
power of frailty status for clinical outcomes
in people with complex health conditions
and their mental and physical quality of
life.!* 2 Thus, targeted interventions for the
assessment and prevention of frailty may
assist in the triage of patients with complex
health needs and delay, decelerate, or
reverse the cascade of functional decline,*?
thereby reducing the risk of multimorbidity
and improving quality of life.

Prioritising assessment and intervention
for frailty offers a novel perspective and
solution for tackling the challenge of
multimorbidity. Theoretically, frailty
assessments and interventions place
individual patients at the centre of
prevention and treatment strategies and
consider their general health and functional
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status, as well as the vulnerability of the
older population. Early assessment and
intervention for frailty could provide
appropriate care to older people before the
onset of severe disease, shifting the focus
of disease management from treatment
to prevention. This signifies a conceptual
transition from disease centred care to
person centred and health oriented care.
In practice, frailty assessment serves as
the initial step in enabling older people
to navigate within the healthcare system,
facilitating the communication between
physicians and patients in decision making
about care.' ™ It also aids triage and
priority setting for people with multiple and
complex health conditions. By prioritising
frailty assessment and intervention,
healthcare systems can more effectively
allocate resources and tailor interventions to
the specific needs of each person, ultimately
improving the overall management of
multimorbidity in the older population.

Global advancement in frailty assessment

and multimorbidity management: guidelines,
tools, and strategies

Given the importance of frailty assessment
in older adults with multimorbidity
and its role as a breakthrough point in
multimorbidity management, clinical
guidelines have been developed to promote
frailty assessment for patients with
multimorbidity. A review of international
guidelines for multimorbidity showed the
importance of interactive assessment,

including evaluation of physiological and
functional status, nutritional requirements,
and mental health status, in the context
of multimorbidity management.'® For
example, the multimorbidity guideline
from the UK National Institute for Health
and Care Excellence (NICE) recommends
the integration of frailty assessment with
multimorbidity management strategies,’
and the guidelines developed by the
American Geriatrics Society emphasise the
importance of meaningful outcomes, such
as quality of life, physical function, and
independent living, for older adults with
multimorbidity."®

In addition to guidelines, various tools
and strategies have been developed to
assess and intervene in frailty in both
community and hospital settings, aiming to
prevent the development of multimorbidity
and improve functional independence.
Table 1 provides an overview of the tools
used for frailty assessment and their
practical implementation. Despite the
lack of standardised tools available,
some countries have integrated frailty
assessment tools into service delivery
pathways and provided decision support
for physicians. For instance, in the UK,
an electronic frailty index, generated
on the basis of routine data with robust
predictive validity for mortality and
hospital admission, has been incorporated
for physicians to assess frailty status.
To enhance the feasibility of adoption,
simplified programmatic assessment

methods, such as the use of gait speed
as an indicator of frailty, have also been
recommended for general practitioners
in the UK.'® Moreover, interventional
strategies for frailty and multimorbidity
have undergone development and
evaluation in clinical trials. Non-drug
interventions, notably tailored exercise and
nutrition programmes, have been shown
to be effective as primary recommended
strategies for managing frailty, as well
as for preventing and managing chronic
diseases.'’?° Although drug interventions
for frailty are still in their nascent stage,
emerging research has begun to explore
their potential benefits in preventing and
reversing frailty.”!

Efforts and challenges in frailty assessment
and multimorbidity management in China
However, despite the availability of
guidelines, tools, and intervention
strategies aimed at integrating frailty
assessment into routine practice for
multimorbidity management, real world
implementation remains challenging in
many countries, including China. Major
barriers include the lack of localised
guidelines and tools with culturally
adapted content and limited capacity and
insufficient incentives for physicians to
adopt these strategies and tools.

China, with one of the world’s largest
and most rapidly ageing populations,
faces increasing challenges related to
multimorbidity. Over the past decade, it has

Table 1 | Widely used tools for frailty screening and assessment

Tools for frailty screening

Country of initial

Applicable setting (population Application in Chinese population

and assessment Included domains development based/clinical based/both) (verified/adapted/not applied)
Tilburg Frailty Indicator (TFI) Physical, psychological, and social Netherlands Population based Verified
PRISMA-7 Activities of daily living and social support ~ Canada Both Verified
Gérontopdle Frailty Screening  Physical, cognitive, and social France Population based Not applied
Tool (GFST)
Groningen Frailty Indicator (GFI) Physical, cognitive, social, and psychological Netherlands Both Verified
Kihon Checklist (KCL) Cognitive, mood, isolation, physical, Japan Both Verified
nutrition, activities of daily living
Abbreviated CGA Cognitive status, functional status, and Netherlands Both Adapted
depression
Fried’s Frailty Phenotype Physical USA Both Verified
Frailty Index of Accumulative Physical, psychological, and social Canada Both Verified
Deficits (FI-CD)
Multidimensional Prognostic ~ Comorbidity, nutrition, cognition, Italy Both Not applied
Index (MPI) polypharmacy, pressure sore risk, living
status, basic and instrumental activities of
daily living
CGA-based frailty index (FI-CGA) Cognition, mood, communication, mobility, — Canada Both Adapted
balance, nutrition, basic and instrumental
activities of daily living, social, and
comorbidity
Edmonton Frail Scale (EFS) Physical, social, cognitive, and psychological Canada Clinical based Verified
Sherbrooke Postal Physical, cognitive, and social Canada Population based Not applied

Questionnaire (SPQ)

CGA=Comprehensive Geriatric Assessment; PRISMA=Preferred Reporting Items for Systematic Reviews and Meta-Analyses.
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drawn on evidence and tools from developed
countries to begin the development of
localised frailty assessment tools and
multimorbidity management guidelines.
Moreover, the Chinese government has
implemented many policies and initiatives
aimed at improving healthcare services for
older people.?” These initiatives include
substantial support for research and
development to describe the burden and
clinical phenotype of multimorbidity, as
well as the development of localised tools
and guidelines for frailty assessment and
multimorbidity management.>* **

Another key focus is the development
and top down technical diffusion of
geriatric medicine and integrated care
for older people across China, aligning
with broader healthcare reforms.* Over
the past few years, geriatric medicine
departments have been expanded to
serve as points of care for older people,
including those with multimorbidity.
According to China’s 14th five year
plan for elderly care, approximately
31.8% of general hospitals at the
primary level or above had geriatric
medicine departments in 2020. This
proportion increased to 53.4% by the
end of 2021 and is projected to reach
60% by 2025. In primary healthcare
facilities, including both community

Evidence and research

® Observational research on bidirectional association between

frailty and multimorbidity

® Interventional research on effect of frailty management on

multimorbidity outcomes

® I[mplementation research on integration of frailty and

multimorbidity management

Tools and techniques

® Optimisation of tools feasible for frailty
and multimorbidity screening and
assessment for various settings

® Machine learning algorithm for triage of
frail population on basis of electronic
health records

Training and coaching

® Patient level: training and coaching programmes for

multimorbidity and frailty self-management

® Provider level: training programmes for healthcare professionals
on screening and diagnosis of people at risk and delivery of

effective interventions

healthcare centres and clinics, healthcare
providers administer health screening
for major non-communicable diseases
and regular health checks for people
aged 65 years and older as part of basic
public health services.?® Additionally,
training programmes focusing on frailty
assessment and integrated care for older
people have been implemented, with pilot
projects evaluating their feasibility and
effectiveness in enhancing the functional
status and quality of life of older adults.”’

Despite notable progress, the adaptation
of international guidelines, tools, and
interventional strategies to the Chinese
context has encountered substantial
hurdles. Critical problems remain
unresolved, including identifying which
patients with multimorbidity should
be assessed for frailty, determining
who should deliver these assessments,
and understanding how to use frailty
assessment results to support decision
making on multimorbidity treatment.
This situation is not unique to China;
many countries face similar challenges,
necessitating the development of tailored
strategies to integrate frailty assessments
into routine multimorbidity management
effectively. Such strategies seek to prioritise
prevention and emphasise functional
improvement, reflecting the growing

emphasis on holistic approaches to
promote healthy ageing.

Looking forward: opportunities
The challenge posed by population ageing
has underscored the urgent need to tackle
multimorbidity, which is reshaping the
demand side of the healthcare landscape
regardless of our readiness. This transition
requires a shift from merely managing
multimorbidity to proactively preventing
multimorbidity and enhancing function
and quality of life among older people.
Reinforcing the healthcare system
and identifying effective pathways for
implementation are equally crucial to
promote a health oriented model of care
that prioritises function, using available
assessment tools and intervention strategies.
Figure 1 illustrates potential strategies for
strengthening the key building blocks of
the healthcare system in China, including
developing culturally adapted guidelines
and implementation strategies, building
the capacity of healthcare providers, and
ensuring financial support. These efforts
are essential to balance and sustain services
for frailty assessment and interventions,
motivating proactive prevention and
management of multimorbidity.

Practical pathways for assessing frailty
and managing multimorbidity are clearly

Financial support

® Establishment of financial incentives for healthcare providers

to screen for frailty

frailty

il

® Financial mechanism to cover interventional programmes for

® Horizontal integration of frailty screening
and intervention and multimorbidity
management

® Vertical integration to promote continuum
of care between community based
services and hospital based services

Information systems

® [nformation system for tracking trajectory of frailty and

multimorbidity

Fig 1 | Six dimensions to promote multimorbidity management in China

9

® Decision support system for prescribing feasible
interventions for frailty and multimorbidity
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needed. China’s response to the covid-19
pandemic showed its unique ability to
deliver healthcare services and monitor
diseases by using community resources
and digital health technologies. On the
one hand, community based initiatives,
given their extensive population reach,
should spearhead efforts to tackle
multimorbidity. This requires training
and incentivising community based
health workforces, as well as enhancing
the referral system between communities
and hospitals to ensure timely and proper
assessment, triage, and interventions
within communities. On the other hand,
leveraging digital health technologies,
such as decision support systems,
wearable devices, and mobile health
applications, can facilitate long term
monitoring and assessment of functional
decline and disease management.?®
Similar opportunities have emerged in
many other countries where community
empowerment and digital health solutions
are used to enhance access to and quality
of care.

Conclusions

Embracing the concept of healthy ageing,
we advocate the seamless integration of
frailty assessment into routine care for
people with multimorbidity. This innovative
strategy offers a potential solution for
many countries, including China, with
limited healthcare resources and escalating
demands due to multimorbidity. Tailored
implementation strategies are needed to
facilitate the widespread adoption and
integration of frailty assessment into
routine care, thereby promoting a shift from
disease centred to health centred care.
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UNMET NEEDS FOR CHRONIC DISEASES IN CHINA

Burden of non-communicable diseases due
to population ageing in China: challenges to
healthcare delivery and long term care services

China has made substantial progress in healthcare delivery to reduce the burden of
non-communicable diseases due to population ageing, although challenges and opportunities in
long term care services have been under-recognised, argue Xiaoming Shi and colleagues

espite a substantial improve-
ment in understanding of
the risk factors, no definitive
solution for managing the care
needs arising from the ageing
population and the accompanying rise in
non-communicable diseases yet exists,
posing significant challenges to healthcare
and long term care services in China over
the past few decades.' Although efforts
have been made to enhance healthcare
delivery and reduce inequalities, long
term care services lag significantly behind,
particularly as population ageing is

KEY MESSAGES

e Over the past few decades, although
age specific, disability adjusted life
years have been significantly reduced
by the control of modifiable risk fac-
tors, the burden of non-communicable
diseases is still increasing owing to the
fast growing ageing population.

e China's burgeoning older demographic
and the increasing prevalence of non-
communicable diseases not only pre-
sent a formidable challenge to the
healthcare delivery system but also
demand greater preparedness for the
long term care sector.

e With the establishment of the world’s
largest healthcare insurance system
and the implementation of basic pub-
lic health services policies, China has
made commendable strides in promot-
ing equitable healthcare services and
tackling the drivers of non-communi-
cable diseases

e To effectively fulfil the diverse needs of
healthcare and long term care services,
China needs to develop tailored and
collaborative healthcare systems, with
a primary focus on medical services
and robust long term care provisions

1

progressing rapidly in China. This analysis
provides an overview of the challenges in
both healthcare delivery and long term care
services, as well as current responses, and
pinpoints significant gaps in actual care
delivery that need urgent attention, aiming
to offer insights for other nations facing
similar demographic and societal shifts.

Population ageing in China

The number of older adults aged 65 years
and over in China reached 191 million in
2020, accounting for 13.5% of the total
population,” and is predicted to reach
29.8% by 2050, almost twice the global
level of 16.4%.? China’s ageing population
has several outstanding characteristics.
Firstly, the number of older adults in
China, especially the oldest people aged
80 years and over, is unparalleled in scale.
The population aged 80 and over reached
35.8 million in 2020 and is projected to be
115 million in 2050, accounting for 13.6%
and 31.5% of older adults, respectively,??
leading to a dramatic increase in the
demand for healthcare in China. Secondly,
with an unparalleled speed of ageing, the
proportion of older adults has doubled
in the past two decades. This situation is
expected to worsen in the coming years,
leading to a pagoda shaped population
structure in 2050 (fig 1). The rapid ageing
process and shortage of young people pose
a great challenge to the unprepared long
term care service system. Thirdly, regional
inequalities have escalated. Recent decades
of rapid social and economic change
have widened regional gaps in access to
healthcare, leaving underdeveloped areas
with burgeoning older populations, posing
broad challenges to the current insurance
system.

Burden of non-communicable diseases due to
population ageing

Ageing of the population, emerging new
risk factors, and more sensitive diagnostic

methods contribute to the increase in the
burden of non-communicable diseases.
In 2019 deaths from non-communicable
diseases reached 9.5 million in China,
accounting for 90.1% of all deaths, higher
than the global level of 74.3%, and this
number is projected to double over the next
30 years.” The major non-communicable
diseases, including cardiovascular
diseases, chronic obstructive pulmonary
disease, and tracheal, bronchus, and lung
cancer, have been the leading causes of
death in China, corresponding to 43.1%,
9.7%, and 7.1% of mortality, respectively
(estimated by Global Burden of Disease
Compare).’

The burden of non-communicable
diseases is closely associated with the
age structure of the population. The
ageing population and increasing age
related diseases largely contribute to the
increasing burden. In ageing countries,
crude mortality rates of non-communicable
diseases are higher than the corresponding
rates adjusted for population structure.
In China, a fast ageing population and
growing health loss resulted in about
92.8 million increments in age specific,
disability adjusted life years, although
disability adjusted life years have been
decreasing during the past three decades.®
In China, half of all disability adjusted
life years can be attributed to 92 age
related diseases (for example, stroke,
chronic obstructive pulmonary disease,
lung cancer, diabetes, and Alzheimer’s
disease).” Dementia, an age related disease,
affected 15.1 million older adults in China,®
increasing by more than 50% in the past
decade.® The number of people with
Parkinson’s disease is expected to increase
from 3.3 million to 4.8 million in the next
decade.’ Furthermore, the burden of non-
communicable diseases will increase by
more than two fifths in the coming decades
owing to population ageing,'® posing a
considerable challenge to China.

doi: 10.1136/bmj-2023-076529 | BMJ 2024;387:e076529 | thelbmj



UNMET NEEDS FOR CHRONIC DISEASES IN CHINA

1990

2100
95-99
90-94
85-89
80-84
75-79
70-74
65-69
60-64
55-59
50-54
45-49
40-44
35-39
30-34
25-29
20-24
15-19
10-14

5-9
0-4

Age group

2020

= Men Women

2050

80 40 0 40

Population distribution (millions)

80 80 40 0 40
Population distribution (millions)

80 40 0 40 80
Population distribution (millions)

Fig 1 | Population distribution by gender and age in 1990, 2020, and 2050 in China. Data source: The 4th and 7th National Census of China and

the World Population Prospects of the UN

Challenges to healthcare delivery and long
term care services

In response to the control and prevention
of non-communicable diseases resulting
from population ageing, healthcare
delivery and long term care serve different
purposes and target distinct populations.
Healthcare services are medical services in
hospitals, which are mainly aimed at the
diagnosis, management, and treatment
of non-communicable diseases. Long
term care services are primarily provided
by nursing homes or residential care
facilities,'® aiming to meet people’s needs
for assistance in daily activities, nursing
care, functional rehabilitation, and so on
(table 1). Facing the dual burden of the
rising epidemic of non-communicable
diseases and rapid population ageing,
the demands for delivery of healthcare for
the treatment and management of non-
communicable diseases, as well as the need
for long term care services for functional
maintenance, have increased significantly.
This also leads to increasing demand for
funding and shortages in the long term
care workforce and underscores the urgent
need for innovative solutions such as age
friendly environments.

With the ageing of the population, the
demand for long term care services in
China will increase by 2.5 times between
2015 and 2050. However, the home and
community based services system, which

is supported by government subsidies to
provide older adults with services such as
living assistance, healthcare, and social
support, offered ageing care services to only
5.35 million of the 264 million older adults
in 2020." Regarding demand for financial
support, the individual contribution to
health expenditure increased from ¥68
CNY (£7.3; €8.7; $9.4) in 2012 to ¥274
in 2020 per capita, with its share of total
insurance increasing from 22% in 2012
to 36% in 2020.'> Meanwhile, long term
care insurance covers only 49 pilot cities
in 2024, serving 2.4 of 40 million people
with disabilities. Considering the limited
provision and providers of ageing care,
an estimated 10 million plus elderly
caregivers will be needed by 2025,
whereas fewer than 0.5 million certified
caregivers were present in China at the
end of 2020 (fig 2)."> Rapid urbanisation,
socioeconomic shifts, and changes in
family structures are weakening the
traditional family based elder care model.
Age friendly environments, designed to
support older people to promote health
and maximise their functional abilities
when experiencing capacity loss, and
smart aged care technology, are far from
satisfying the growing demand with the
transition from family support to a social
services model. Specifically, in China, the
proportion of high rise dwellings without
elevators exceeds 60% in urban areas, and

thelbmj | BMJ2024;387:e076529 | doi: 10.1136/bmj-2023-076529

only 54 smart ageing care products such as
wearable devices and health monitoring
devices, as well as 25 smart ageing care
services, have been screened to the national
recommendation catalogue.'” Furthermore,
fewer than 35% of older adults actually
use a smartphone, although 77% had a
smartphone in 2021, creating technological
barriers to medical services for non-
communicable diseases (for example,
registration, checking examination results,
remote medical consultation).

China’s responses to the challenges

To alleviate the burden of non-
communicable diseases attributed to
factors such as population ageing, the
Chinese government has implemented
a series of proactive measures, which
may offer insights for other developing
countries facing similar challenges in
combating population ageing. To overcome
the challenges in growing services and
their inequities, China has made great
achievements in implementing the
National Basic Public Health Service
Program (NBPHSP) to mitigate healthcare
inequalities, establishing the world’s most
comprehensive healthcare insurance
system to meet growing funding demands,
and preliminarily applying the concept
of whole life course approach to manage
modifiable driving factors of non-
communicable diseases.
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Table 1 | Functional positioning and inadequate preparation for healthcare delivery and long term care services

Category
Institutions

Healthcare delivery

Long term care services

Functional position

Healthcare system reform prioritises transforming hospital centred treatment
to integrated and continued care through a three tier healthcare delivery
system*: tier 3 includes county and city hospitals; tier 2 includes township
health centres and community health centres/stations; tier 1 includes village
and community clinics

Three main types include public social welfare facilities, nursing
homes, and other residential care facilities (eg, senior apartments,
assisted living facilities, and retirement communities)

Characteristic

Changing from treatment oriented to rehabilitation and prevention oriented

Growing residential (institutional) care sector, slow development of
HCBS, and insufficient organised funding

Challenges Ageing adds burdens on primary healthcare institutions (including tier 2 and New family structures, rapid urbanisation, and increased labour
tier 1). Primary healthcare institutions account for 94.8% of all three tier mobility, which increased the burden of care from relatives have
healthcare institutions, which account for only 53.2% of treatment visits and ~ weakened the family based long term care model of China#
16.1% of hospital admissions for all institutionst

Workers

Provider Professional doctors or nurses Nursing or social work staff

Challenges Inadequate professional and technical skills, qualifications, and incentives Shortage of long term care workers. Qualification certification,

of workers in primary healthcare institutions. The education level in primary
healthcare institutions is much lower than in tier 3 healthcare institutions.
Professional training in geriatrics and nursing provided by medical schools
is limited. The incentive mechanism for primary healthcare institutions is
relatively weak (eg, income is not linked with jobs) and relies more on the
number of patients seen and medicine used

professional title evaluation, and promotion ladders. Challenges
remain to improve working conditions and management systems
and to increase the social values and reputation of the profession

Care and services

Services

Diagnosis and treatment of diseases, training and guidance. Tier 3 healthcare
institutions: diagnosis and treatment of diseases, training and guidance to
workers of primary medical institutions, public health, and emergency medical
services. Primary medical institutions: basic public health services, diagnosis
and treatment services for common diseases, rehabilitation and nursing
services for some diseases, and transferring patients with critical and difficult
cases beyond their own service capabilities to hospitals§

Daily care, nursing care, risk prevention, and guide function
maintenance. Daily care: cleaning, food/water assistance, etc.
Nursing care: health guidance, blood glucose monitoring, etc. Risk
prevention: prevention of pressure sores, choking, falls, burns, etc.
Guide function maintenance: rolling training and guiding passive
joint activities, etc

Challenges

Ageing has brought diverse overuse and overprovision of health services.
Patients with NCDs bypass primary health facilities and seek perceived good
quality of care in high level hospitals. For patients in the recovery period,
community and home based rehabilitation services are more important but
less used. For comorbidities, the use of traditional Chinese medicine could
reduce the side effects of combined western medication

Professional long term care services are underdeveloped in China,
and NCDs due to ageing put a higher demand on specialised and
professional services. Long term care services are still not easily
accessible or of high quality. Insufficient utilisation of beds in
professional long term care institutions

HCBS=home and community based services; NCD=non-communicable disease.
*Meng Q, Mills A, Wang L, Han Q. What can we learn from China’s health system reform? BM/ 2019;365:12349.
tNational Health Commission of the People’s Republic of China. Statistical Bulletin of China’s Health Development in 2020. https://www.gov.cn/guoqing/2021-07/22/content_5626526.

htm.

tFang EF, Scheibye-Knudsen M, Jahn HJ, et al. A research agenda for ageing in China in the 21st century. Ageing Res Rev 2015;24:197-205.
§Office of the State Council. National healthcare policy announcement of strategic plan on national healthcare service system (2015-2020). 2015. https://www.gov.cn/zhengce/

content/2015-03/30/content_9560.htm.

Managing non-communicable diseases is

a prioritised target in basic public health
services policies

To tackle the dual burden of infectious
diseases and non-communicable diseases,
China launched the NBPHSP in 2009.
The NBPHSP includes population based
services for women, children, and older
adults, as well as group specific services for
patients with non-communicable diseases,
including hypertension, hyperlipidaemia,
diabetes, overweight or obesity, and fatty
liver. In the past decade, the number of
beds per thousand people has increased
from 4.83 in 2014 to 6.92 in 2022. Health
management services were provided to
127 million older adults aged 65 and
above in 2022, constituting 14.9% of the
total population, at primary healthcare
institutions.'® The five year survival rate
for cancer has increased from 40.5% in
2015 to 43.7% in 2022 with improving
diagnosis and treatment. Significant
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improvements have been observed in the
treatment of hypertension and diabetes
between 2004 and 2018, with average
annual percentage changes in patients
treated of 3.3% and 3.9%, respectively.'®
In the next few decades, the prevention and
control of non-communicable diseases are
among the most important national targets:
“achieving hypertension and diabetes
management rates up to 70% and 69% by
2050, respectively.”*®

Establishing the world’s largest social health
insurance system

Owing to healthcare reform in 2009, China
has become the country with the world’s
largest social health insurance system,
covering 95% of the population. The
system includes the urban employee basic
medical insurance programme, the urban-
rural resident basic medical insurance
programme, and medical assistance
tailored to low income households.'” In

addition, to ensure reasonable medical
expenses, the government is involved in
price determination and drug procurement
supervision. These schemes collectively
cover 37% of healthcare spending in China,
and the coverage will continue to increase;
the range of non-communicable diseases
covered by medical insurance has also
expanded, accompanied by an increase in
the reimbursement ratio compared with
total expenses.

Integrating the whole life course approach
into the management of non-communicable
diseases

China has proposed a whole life course
approach to managing driving factors of
non-communicable diseases from early
stages to older adults, which aims to
foster healthy ageing. Increasing attention
is being paid to health management in
children (under 6 years), maternal health
care and free contraceptive provision

doi: 10.1136/bmj-2023-076529 | BMJ 2024;387:e076529 | thelbmj
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Fig 2 | Inequalities in bed supply and health workers between urban and rural areas in China.
Data source: Chinese Health Statistical Yearbook (2021)

for adults, and health management
for older adults. Whole population
management focusing on healthy lifestyles,
environmental risk factors, health
education, health literacy promotion, and
vaccination has also been shown to be most
effective when prevention and control of
non-communicable diseases are tackled
at the earliest stages.'® For instance, air
quality management efforts from 2013
to 2020 resulted in a decrease in years
of life lost due to exposure to PM, ; (fine

particulate matter), from 28.87 million to
22.62 million years of life lost."

What is the way forward?

Although China has taken initiatives to
prevent and control non-communicable
diseases in light of the World Health
Organization’s global targets, monitoring
of indicators of progress shows that the
improvement has been only partially
achieved. To achieve sustainable
development, China needs to more

Box 1: Recommendations for healthcare delivery and long term care services for non-
communicable diseases due to population ageing

Developing differentiated functioning systems for integrated aged care

¢ Developing clear functional positioning systems for providing integrated care for older adults

o Further strengthening the integration of healthcare delivery and long term care services

e Establishing differentiated, innovative, and collaborative healthcare and long term care systems

Establishing a sound and sustainable long term care insurance system
¢ Integrating long term care insurance with existing health insurance

® Encouraging commercial insurers
¢ Developing the “silver economy” market

Strengthening the management of modifiable risk factors for non-communicable diseases
¢ Improving education and economic equity in early life
¢ Promoting healthy lifestyles across early life, midlife, and late life courses

Accelerating the development of age friendly products and environments
o Accelerating technological progress and the application and construction of age friendly

products and environments

e Facilitating the translation of discoveries into practical healthcare tools
¢ Enabling social participation, chance of volunteer work, or employment

thelbmj | BMJ2024;387:e076529 | doi: 10.1136/bmj-2023-076529

effectively overcome challenges to
healthcare delivery and long term services
arising from non-communicable diseases.
Several critical recommendations exist to
find a way out of the dilemma (box 1).

Developing differentiated functioning
systems forintegrated aged care

To effectively tackle the diverse needs of
healthcare and long term care services,
China needs to develop tailored and
collaborative healthcare systems, with a
primary focus on medical services and
robust long term care provision. Specialised
long term care institutions can collaborate
with hospitals to meet needs for functional
rehabilitation, daily activities assistance,
and social support while conducting
comprehensive assessments of functional
status and monitoring transitions in older
adults with non-communicable diseases.
This collaborative approach ensures timely
and appropriate care delivery, especially for
people with limited life expectancy or when
treatment efficacy is constrained.

Establishing a sustainable long term care
insurance system

Drawing from the experiences of countries
such as the US, Japan, and Germany,
integrating long term care insurance with
existing health insurance is proposed to
cover basic medical and long term care
needs across different economic strata.*
To achieve sustainable solutions, insurance
funds for long term care should not rely
only on the surplus of medical insurance
funds and government appropriations but
also work with commercial insurance as
a complementary option. Furthermore,
leveraging the “silver economy” market can
enhance the sustainability of long term care
by offering diverse insurance options and
financial products tailored to the needs of
older people.

Strengthening the management of modifiable
risk factors for non-communicable diseases

Non-communicable diseases are often
characterised by interconnected cause
and effect chains, so identifying a specific
factor is very difficult and challenging.
Four prioritised modifiable risk factors
proposed by WHO—namely, tobacco use,
alcohol use, physical inactivity (failure to
meet 2150 min/week of moderate activity,
>75 min/week of vigorous activity, or a
combination), and unhealthy diets—have
not been fully controlled in China (for
example, prevalence rates of tobacco use
and physical inactivity are 49.7% (men)
and 44.1%, respectively). Encouraging
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healthy lifestyles across all age groups
is particularly important to eliminate
the factors driving non-communicable
diseases. Additionally, an air quality
management effort was more pertinent
and effective at specific stages of life, so
ensuring its continued implementation is
crucial.

Accelerating the development of age friendly
products and environment

Development of new technologies is
necessary to reduce the escalating burden
of non-communicable diseases and
connect recent research findings with
clinical practice. Technologies such as
robots and artificial intelligence have a
promising future in medical research,
aiding the translation of discoveries
into practical tools in healthcare and
long term care management. Moreover,
enhancing opportunities for social
participation among the ageing population
(for example, through voluntary work,
employment, digital access, and social
media engagement) is essential to improve
their overall well being.

Conclusion

Over the past few decades, China has
faced a substantial rise in the burden of
non-communicable diseases that is partly
attributable to population ageing, which
poses challenges not only in healthcare
delivery but also in long term care services,
such as inadequate system preparation,
increasing demands for funding, shortages
in the long term care workforce, and
insufficient age friendly environmental
support. With the establishment of the
world’s largest healthcare insurance
system and the implementation of basic
public health services policies, China has
made commendable strides in promoting
equitable healthcare services and
tackling the drivers of non-communicable
diseases. Considering the challenges
and gaps, we have made several critical
recommendations to find a way out of the
dilemma; China needs to develop tailored
and collaborative healthcare systems, with
a primary focus on medical services and
robust long term care provisions.
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UNMET NEEDS FOR CHRONIC DIESEASES IN CHINA

Bridging the digital divide to promote prevention
and control of non-communicable diseases for all
in China and beyond

Ruitai Shao and colleagues argue that the digital divide may exacerbate global disparities in
prevention and control of non-communicable diseases and enlarge health inequity when effective
digital health solutions are unevenly distributed

igital health can be broadly

defined as an umbrella term

referring to the systematic

application of information and

communication technologies,
smart and wearable devices, computer
sciences, and electronic data for health
purposes.’ This evolving field spans
telemedicine, mobile health, electronic
health records and big data, wearable
devices, artificial intelligence, and so on,
empowering patients, healthcare providers,
and health system managers.” Many studies
have highlighted the great potential of
digital health solutions in overcoming
barriers to accessing healthcare and
facilitating the management of non-
communicable diseases.?> Recognised as
pivotal innovations and public goods,

KEY MESSAGES

e The rapid and uneven global trend
of digitisation highlights a pervasive
challenge of digital divide, encompass-
ing limitations in digital access, digital
literacy, and digital assimilation

e Existing disparities in non-commu-
nicable disease outcomes may be
exacerbated if effective digital health
solutions are unevenly distributed;
this impact on health inequity exists
at individual, institutional, and soci-
etal levels

e Efforts have been made in China to
narrow the extent of the digital divide
by tackling different levels of barriers,
which exemplify practical strategies
for other countries

e To harness the power of digital health
solutions and promote prevention and
control of non-communicable diseases
for all, enhancing reach, extending the
impact beyond users, and promoting
system integration are crucial

digital health solutions have been
increasingly adopted globally, including in
China, with the commitment to achieving
sustainable development goals by
advancing universal health coverage and
improving prevention and control of non-
communicable diseases."

However, as with any innovation,
digital health solutions have emerged
along with risks and bottlenecks, such as
concerns about privacy, data security, and
high investment cost. Of these concerns,
special consideration is warranted for
the digital divide, reflected as the uneven
global distribution of information and
communication technologies. The digital
divide raises concerns about health
inequities, as disadvantaged populations
remain disconnected from the digital
world and are excluded from sharing its
benefits. Although this challenge affects the
prevention and control of both infectious
diseases and non-communicable diseases,
the enduring impact on non-communicable
diseases warrants special attention. In this
paper, we present existing evidence on
digital health for the prevention and control
of non-communicable diseases, illustrate
the multifaceted effects of the digital
divide on disparities in non-communicable
disease outcomes, showcase strategies
implemented in China to correct the digital
divide, and propose future directions for
maximising the collective value of digital
health solutions to promote health for all.

Leveraging digital health across the continuum
of care for non-communicable diseases

Digital health solutions have emerged
as transformative tools in healthcare,
holding the promise to enhance the
continuum of care for non-communicable
diseases. Despite heterogeneity in design
and effectiveness, a growing number of
reviews show the benefits of digital health
solutions in preventing and managing non-
communicable diseases, across the care
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continuum (as depicted in figure 1), from
health promotion and prevention,’ through
diagnosis, treatment,’ and long term
control,®’ to rehabilitation.® Interestingly,
the focus of digital health solutions varied
among the four major non-communicable
diseases represented in the global agenda
for their prevention and control. Modest
evidence highlights the beneficial role
of digital health solutions in lifestyle
modifications and self-management
support for hypertension, diabetes, and
cardiovascular diseases®’; however,
the evidence leans more towards active
treatment and survivorship support for
cancer,’ as well as personal physiological
monitoring for the chronic respiratory
diseases."

Moreover, digital health solutions are
increasingly recognised as tools to tackle
healthcare system challenges and improve
universal health coverage. Telemedicine,
for instance, plays a distinctive role in
mitigating barriers to accessing healthcare
services by extending care and health
consultation to remote areas. Evolving
evidence suggests that digital health
solutions, enabled by electronic medical
records, big data, and artificial intelligence,
can enhance the efficiency of healthcare
systems and bolster population level
surveillance and management of non-
communicable diseases.""

Emerging challenges of the digital divide
caused by the irreversible trend of
digitalisation

No doubt exists about the ongoing trend
of digitalisation in healthcare in this
information era. By 2021 global mobile
cellular subscriptions per 100 people had
increased to 107 from 76 in 2010, with a
doubling from 64 per 100 people in 2010 to
122in 2021 in China."? Additionally, about
300000 health and wellness mobile apps
are available worldwide."? The covid-19
pandemic acted as a catalyst, accelerating
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® Improving availability of data on NCD surveillance and monitoring
® Enhancing health data linkage and information sharing across institutions, thus supporting care coordination
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Providing virtual
consultations to
individuals and
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Fig 1 | Potential benefit of digital health on the continuum of care for non-communicable diseases (NCDs)

the global embracement of digital health
solutions, and this transformation is
expected to be irreversible post-pandemic.
Nevertheless, increasing evidence indicates
that the scale and speed of digitalisation
has varied across settings and among
different populations,'* > leaving the
problem of a digital divide. For instance,
a post-pandemic national survey in
the US showed a sustained increase in
internet usage and almost doubling of the
likelihood of electronic communication
with healthcare providers, with notably
higher growth observed among more highly
educated groups.*¢

The digital divide was originally concep-
tualised as disparities in accessibility of
modern information and communication
technologies across demographics and
regions, and it has now been further
delineated into three tiers of digital access,
digital literacy, and digital assimilation."®
Digital access is obvious, manifesting
as unequal access to the internet and
mobile subscriptions across population
groups. Notably, women, older people,
and those with lower socioeconomic
status experience relatively limited access
to information and communication
technologies, and such gaps are more
pronounced in low and middle income
countries.'” " The second and third tiers of
the digital divide refer to varying levels of
digital literacy and engagement, especially
prominent among older people. Despite
greater health needs and potential benefits,
older people face complex and multifaceted
barriers in engaging with digital health
solutions, including declines in sensory
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and functional abilities, learning curves in
adoption, lack of motivation to change, and
inadequate supporting environments.?*?
These three tiers of the digital divide
highlight disparities in the accessibility,
adoption, and utilisation of digital health
solutions and are misaligned with the goals
of equitable spread of innovations.

Will the digital divide exacerbate health
disparities in prevention and control of
non-communicable diseases?

The potential exists to narrow health dis-
parities through digital health innovations,
if digital health technologies are harnessed
effectively to overcome major barriers
in health equity and deployed widely to
all disadvantaged populations. Telem-
edicine, for instance, plays a pivotal
role in diminishing health disparities by
overcoming geographical barriers and
ensuring that people in underserved and
remote areas receive timely and equitable
medical care.

However, in reality, digital health
innovations have evolved disproport-
ionately at a rapid speed, incapable of
resolving all challenges plaguing fractured
healthcare systems or underlining
inequities. Although difficult to measure
systematically, wider gaps in the provision
of digital health solutions have been
observed,'®'® "’ translating into increasing
health inequities across populations and
settings. The first two columns of table 1
summarise the manifestation of the digital
divide and its potential intermediate and
long term effects on the prevention and
control of non-communicable diseases

from three perspectives: the individual
level, the healthcare providers and
institutional level, and the societal and
global perspective.

At the individual level, the digital
divide intertwines with demographic
and social factors, such as gender, age,
and poverty, recognised as the “causes of
causes” of health inequity.” In resonance
with the principles of the “inverse care
law,”?* people with fewer resources need
more but receive fewer digital health
solutions. Beyond grappling with the root
causes of non-communicable diseases,
they confront additional impediments,
including limited awareness of innovations
and lower capacity to utilise timely and
convenient support facilitated by digital
health solutions.'® Moreover, the under-
representation of disadvantaged groups
in the research and development of digital
health solutions engenders inequities in
the acquisition of health related big data,
introducing bias that hampers overall
effectiveness.'® This unequal access
and imbalanced effectiveness amplify
the pre-existing disparities in mobility,
disability, and mortality caused by non-
communicable diseases.

Among healthcare providers and
institutions, the digital divide is evident
in varying levels of adoption and
integration of digital health solutions in
clinical settings, potentially affecting the
efficiency and quality of care delivery for
non-communicable diseases. Reviews
highlight the heterogeneous nature
of trust, digital literacy, and adoption
behaviours among healthcare providers,
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Table 1 | Effects of digital divide on prevention and control of non-communicable diseases (NCDs) and potential compensatory measures

Uneven uptake of digital
health solutions

Individual perspective

Potential intermediate or long term effects on Compensatory measures to tackle

disparities in NCD prevention and control

digital divide

Examples from regional and international
strategies for reducing digital divide

Limited access to
information and
communication
technologies among
socially deprived groups

Disparities in access to evidence based
information and self-management support for
NCDs

Diminished awareness of and adherence to
lifestyle and self-management behaviours
among individuals lacking essential support

Reduced risk factor control among individuals
devoid of support and unable to effectively
manage their complex conditions

Enhancing broadband accessibility;
implementing tailored subsidies

to facilitate physical access for
disadvantaged groups

Widening Digital Participation programme and
Reboot UK programme were conducted in UK to
offer peer support and home access to digital
health technologies for the most vulnerable
people*

Variation in health literacy
and technology literacy

Challenges in effectively navigating information
and resources, coupled with limited access to
timely and convenient care

Greater vulnerability to the adverse
consequences stemming from unreliable
information or low quality digital health
solutions

Providing training and awareness
programmes for enhancing digital skills;
improving usability and user friendliness
of digital health solutions; co-design with
and for specific population groups, such
as older people, disabled people, and
illiterate people

The EDISON Alliancet, a consortium of public
and private organisations committed to promote
digital inclusion worldwide, initiated digital
literacy programmes to educate citizens on
online safety, digital skills, and the benefits of
internet use

Differences in motivations
and engagement with
digital health solutions

Reduced adherence to care plans and
inadequate support for long term NCD
management

Escalated frequency of emergency visits
and hospital admissions due to diminished
preference for remote services and care

Developing tailored content relevant

for socially deprived groups; clear and
culturally sensitive communication
strategies to ensure that the benefits of
digital health solutions are accessible
and understood by all segments of the
population; promoting full integration of
ICT into social and user environments

Seven online platforms that assess and identify
evidence based health apps were identified by
researcherst. These platforms inform the public
about the quality and reliability of health apps

Healthcare provider and organisational perspective

Uneven availability and
accessibility of digital
health solutions

Absence of electronic medical record use
leading to reduced efficiency in routine
healthcare services

Deficiencies in coordination care pathways
for NCDs due to lack of communication across
healthcare providers

Inability to offer personalised NCD care due to
the absence of clinical decision support and
lack of information linkage

Implementing a top down approach to
incentivise infrastructure development
and availability of the information system;
building up joint data infrastructure
containing data from diverse domains

Infrastructure building within healthcare
settings was encouraged in many countries to
facilitate adoption of digital health solutions by
institutions and by healthcare providers§

Variation in general digital
literacy of healthcare
providers

Varied levels of trust in digital health solutions

Diminished adoption of solutions that may
improve the accuracy of diagnosis and
treatment, possibly leading to lower quality in
NCD care

Limited access to timely and convenient
communications with other healthcare
providers, leading to a lack of coordination in
care

Offering training programmes and
incentives for healthcare providers to
effectively utilise digital health solutions;
developing comprehensive guidelines
for healthcare providers to improve their
general acceptance

Insufficient integration with
healthcare system

Limited access to assistance in supply chain,
equipment, and asset management that
underpins the delivery of services for NCDs

Aggravation of disparities in resource allocation

Fostering the promotion of data linkage
and the establishment of platforms for
data sharing; enhancing the integration
of digital health solutions into routine
care delivery pathways

Education and training programmes for
clinicians with relevant evidence on impact were
identified from five countries by researchers.
These programmes focused on the terminology,
clinical applications, the evidence base, and
technological aspects of digital health solutions

Societal and global perspective

Inequities in infrastructure
building to facilitate
digitalisation

Variation in the availability of data to underpin
vital statistics and disease registration, thereby
impeding effective monitoring and surveillance
of NCD burdens

Promoting research and initiatives aimed
at expanding the availability of data
and establishing data linkage for the
monitoring and surveillance of NCDs

Disparities in policy
environment concerning
the integration of health
solutions within the agenda
to enhance NCD control

Escalated disparities in investment directed
towards the research and development of
innovations tailored to NCD control

Diminished priority of the role of innovations in
NCD prevention and control

Exploring viable and enduring financial
mechanisms to bolster investment in
tailored innovations for NCDs; advocating
for translational research endeavours

to provide insights for policymaking
regarding the utilisation of digital health
in NCD prevention and control.

A report** by the Broadband Commission
showcased that an investment of US$100bn

is needed to double connectivity of internet
access in Africa and achieve internet access for
all by 2030. The roadmap for universal access
to affordable and good quality broadband
emphasised collaboration among private
sectors, reduction of non-economic cost and
risk of market entry and investment, increased
commercial viability, and promotion of long term
sustainability

ICT=information and communication technologies.
*Aldridge S. Improving Digital Health Inclusion: evidence scan. NHS Midlands and Lancashire Commissioning Support Unit, 2020.
tEDISON Alliance. Bridging the digital divide in the European Union. 2023. https://www.weforum.org/agenda/2023/08/how-to-bridge-the-digital-divide-in-the-eu/.
$Mathews SC, McShea M), Hanley CL, et al. Digital health: a path to validation. NP/ Digit Med 2019;2:38.
§Yan LL, Xiong S, Lu H, et al. Strengthening primary health care for the prevention and management of cardiometabolic disease in low-and middle-income countries. World Health

Organization, 2019.

Edirippulige S, Armfield NR. Education and training to support the use of clinical telehealth: A review of the literature. / Telemed Telecare 2017;23:273-82.
**Broadband Commission for Sustainable Development, 2019. Connecting Africa Through Broadband- A strategy for doubling connectivity by 2021 and reaching universal access by 2030.
2019. https://www.broadbandcommission.org/Documents/working-groups/DigitalMoonshotforAfrica_Report.pdf.
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Box 1: Major strategies in China for bridging the digital divide and promoting NCD

prevention and control

Tackling barriers to digital access

e Expanding broadband networks in remote settings and increasing internet penetration rates to
improve the accessibility of digital devices and the internet."” This includes efforts to bridge the
urban-rural divide and ensure connectivity in underserved areas

e Overcoming financial barriers to adoption of virtual care by releasing medical reimbursement
regulations that supported online consultations for NCDs during the covid-19 pandemic

Tackling barriers to digital literacy

¢ Enhancing the awareness, capacity, and skills of patients with NCDs in using digital
technologies through campaigns and training programmes. These initiatives specifically
targeted older people to improve their familiarity and proficiency with digital tools

e Supporting the establishment of “internet hospitals” to mobilise healthcare resources into
digital platforms with easy navigation and integration between online services and community

based services
Tackling barriers to digital assimilation

e Creating supportive ecosystems for deeper engagement with technologies: introduced
the “Internet Plus” initiative in 2015, with encouragement of investment, research, and

development of digital ecosystems

® |ssuing policies and guidelines, such as “Guiding opinions on promoting information
accessibility” and “Action plan for supporting easy transformation of internet applications
among the elderly,” with aims to support older adults in obtaining and using internet
application information in an equal and convenient manner

* Providing alternative solutions and promoting digital inclusion through the delivery of
community based services that offer support and assistance in utilising digital technologies

’NCD=non-communicable disease

closely linked to clinical decision making
performance and patient centred care
delivery for non-communicable diseases.”
Notably, the velocity of digitalisation
varies across institutions, reflected
as divergence in the adoption and
integration of major health information
systems, such as electronic health
records and decision support systems.
Institutions with limited resources lag in
this transformation, owing to financial
constraints, inadequate infrastructure,
limited leadership motivations, and low
provider capacities.” **%¢?” Such uneven
institution level adoption of digital health
solutions may affect the efficiency of
supply chain and workflow management,
which underpins service delivery for non-
communicable diseases.

The digital divide may also exacerbate
the existing global disparity in the burden
of non-communicable diseases across
countries. The global fight against non-
communicable diseases is marked by
considerable disparities, with about
80% of premature deaths related to non-
communicable diseases occurring in low
and middle income countries.?® Substantial
barriers to infrastructure, financial
investment, and policy environment hinder
low and middle income countries from
implementing non-communicable disease
related digital public health practices,
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as well as digitalised surveillance and
monitoring platforms.?” > In a vicious
circle, the scarcity of evidence poses
additional concerns for policy making,
slowing down the integration of digital
health solutions into the national non-
communicable disease agenda.

Bridging the digital divide to promote
prevention and control of non-communicable
diseases for all: lessons from China

Given the inevitable impact of the digital
divide on disparities in non-communicable
diseases, identifying key strategies to
diminish its negative effect on health
inequities is crucial. Enhancing digital
inclusion, a focal point to propel global
digital health strategies,**° is crucial for
alleviating the disproportionate burden
of non-communicable diseases among
disadvantaged populations. Effective
solutions to tackle each level of digital
divide, summarised in table 1 (last column),
are validated in studies, recommended
by guidelines, or implemented in various
settings.” >°?! China, as a key player
leading the embracement and innovation
of digitalisation, has significantly
narrowed the extent of digital divide.
Several impactful initiatives to enhance
digital inclusion, detailed in box 1, have
effectively improved digital inclusion in
China. Notably, the gender parity score,

calculated as the proportion of women
who use the internet compared with men,
has improved from 0.8 in 2014 to 0.95
in 2022. People aged 60 years and above
accounted for 14.3% of netizens by the end
of 2022, a substantial increase from 2.1%
in mid-2014."

China’s efforts in narrowing the digital
divide serve as an example of overcoming
barriers at various levels through
multisectoral efforts. Nevertheless,
different countries need to tailor digital
health solutions strategies to their distinct
context, considering the political and
culture environment, healthcare system
structure, and so on. Thus, no “one
size fits all” solution exists for tackling
the digital divide globally. Moreover,
acknowledging that digital health is not a
“panacea” for every challenge confronting
healthcare systems in the prevention and
control of non-communicable diseases is
essential. Instead, we view digital health
solutions as useful tools for overcoming
these challenges to achieve a more cost
effective and sustainable impact on health
outcomes.

Ways forward to maximise the benefit of
digital health solutions

To harness the power of digital health
solutions for prevention and control of
non-communicable diseases, actions are
needed from all stakeholders, including
both public and private sectors and multi-
sectorial partnerships, to improve equitable
reach, enhance effectiveness, and promote
holistic integration. Firstly, we need to
acknowledge the existence and significance
of the digital divide in non-communicable
diseases and health disparities, assess
its current extent, and formulate tailored
strategies.

Secondly, we should improve the
effectiveness of digital health solutions.
Involving healthcare providers,
researchers, and potential consumers,
especially those from socially deprived
groups, in the development stage can
enhance the credibility, equal adoption,
and suitability of digital health solutions.
This can increase the direct benefit for
service users. Attention should also be
given to the spillover effects on non-users,
such as families or peers of users, who
may benefit from digital health solutions
through social contagions and shared
behaviour change strategies. Such spillover
effects have the potential to mitigate the
negative impact of the digital divide.

Thirdly, seamless integration and better
penetration of digital health solutions
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within the healthcare and community
ecosystem can benefit individuals,
communities, and societies as a whole
in monitoring and control of non-
communicable diseases. Strategies should
combine a top down approach shaped
by regional, national, and local policies,
alongside a bottom up approach driven
by consumer groups and private sectors.
Further research on implementation is
needed to translate these recommendations
into practice, along with other concerns
surrounding digital health solutions such
as confidentiality, security, open sharing,
cost, and regulatory factors, either in
general or for non-communicable disease
management in particular.

Conclusion

The digital divide, far from being solely
a social problem, represents a pressing
health concern that demands urgent
actions. That we might never eliminate
the digital divide simply by enabling the
accessibility of technologies for everyone
or ensuring internet connectivity in every
corner of the globe seems inevitable.
Rather, greater emphasis should be placed
on harnessing a collective and more
equitable power of digital health solutions,
especially for vulnerable populations
untouched by the digital world. Through
fostering a society valuing effective
technology and humanity, we can improve
health for all.
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Reducing inequity through tackling social
determinants of cardiovascular diseases in China

Guang Ning and colleagues underline the importance of tackling social determinants and
associated inequity in prevention and management of cardiovascular diseases

ardiovascular disease (CVD) has

become a great health challenge

worldwide, contributing

appreciably to morbidity and

mortality.! Rapid urbanisation,
sedentary lifestyles, dietary changes,
and population ageing in China have
considerably increased the prevalence of
CVD, including ischaemic heart disease
and stroke. Social determinants of health
have been increasingly recognised as an
important contributor to health outcomes,
given their association with about half of
all-cause mortality.’

However, as in many other economically
less developed countries, China’s current
health policies have only recently started
to recognise and tackle the importance
of social determinants, particularly the
urban-rural inequality in health.? This
analysis examines the achievements and
challenges related to social determinants
of health and associated inequity in CVD
prevention and management in China over

KEY MESSAGES

e Socioeconomic status influences CVD
in China through complex pathways,
including educational inequalities,
regional variations, and lifestyle deter-
minants such as solid fuel use

e Rural-urban inequalities in allocation
of healthcare resources, including hos-
pital bed capacity, healthcare person-
nel, and timely medical accessibility,
persist but have gradually decreased

e Establishing national standardised
cardiometabolic disease centres has
effectively enhanced medical capabili-
ties and raised the overall quality of
cardiometabolic healthcare

e Near-universal medical insurance
coverage highlights the considerable
progress made towards health equity
in China, although geographic gaps
in healthcare affordability may con-
tinue to impact cardiovascular health
inequalities, emphasising the need for
ongoing reform

the past two decades, with a particular
focus on socioeconomic status, healthcare
accessibility, and affordability (fig 1).

Socioeconomic status and cardiovascular
health
Socioeconomic status generally refers to
an individual’s position in a hierarchical
social structure. At an individual level,
socioeconomic status is determined
mainly by a person’s education, income,
and occupation.” Evidence from the United
States and Europe showed wide variations
in social determinants of health,’ ® and
suggested that socioeconomic inequity
might be equally important, if not more,
as a contributor to human health than
biomedical interventions.? Although
education, occupation, and income are
inter-related, because education has more
potential for intervention and can motivate
subjects, it is commonly believed that
education affects occupation and income,
subsequently determining one’s lifestyle.
In Europeans, educational attainment,
rather than income and occupation, is the
main socioeconomic indicator of longevity
and CVD risk.” The important effect of
education on CVD risk and mortality
was also explored in two nationwide
prospective cohort studies in China: the
China Cardiometabolic Disease and Cancer
Cohort (4C) Study and the China Health
Evaluation And risk Reduction through
nationwide Teamwork (ChinaHEART).®®
The 4C study of 193 846 adults found that
education attainment below high school
(versus high school or further education)
accounted for roughly 14% of population
attributable risk for CVD mortality.® The
ChinaHEART study of 1283 774 adults
reported that compared with college or
above educational attainment, educational
attainment at primary school or below was
associated with a 44% to 101% increased
risk of mortality across generations
born between 1940 and 1979 in China,
independent of income, health insurance,
and occupation.’

Educational attainment is associated
with a number of lifestyle behaviours

thebmj | BMJ2024;387:e079197 | doi: 10.1136/bmj-2024-079197

(eg, cigarette smoking, alcohol use,
physical activity, and diet) and diseases
or disorders (eg, obesity, diabetes,
hypertension, and dyslipidemia), which
in turn increase the risk of CVD or CVD
related mortality.” '° A good example is the
relation between education and obesity.
Data from the China Chronic Disease and
Risk Factors Surveillance of six nationally
representative surveys between 2004 and
2018 showed that women with higher
educational attainment had lower body
mass indexes compared with women
with lower education levels, while the
inverse was true among men."' Data from
the China Health and Nutrition Survey
(1991-2011) of 21 133 adults indicated
that lower socioeconomic status, as
determined by individual (education,
income, and occupation) and area level
(urbanisation index) was associated
with higher mortality and shorter life
expectancy; this was slightly mediated
by lifestyle, including smoking, physical
activity, diet, and bodyweight.'* This
evidence suggests that the entire chain
encompassing socioeconomic status and its
associated lifestyle behaviours is critical for
the prevention of CVD.

In recent decades, China has adopted a
range of interventions to improve health
literacy, including developing national
basic public health services, health
education and promotion, tobacco control,
continuous health literacy monitoring,
and holding special revenue funds. Health
literacy of the population increased from
6.48% in 2008 to 23.15% in 2020."
Notably, education was closely associated
with health literacy, as the proportion with
college or higher educational attainment
gradually increased in China from 3.6% in
women and 5.8% in men in 2000 to 18.2%
in women and 19.0% in men in 2020.**
Future investigations are warranted to
quantify the subsequent improvement
in cardiovascular health in the Chinese
population.

Besides universal social determinants,
China has unique socioeconomic
determinants of the CVD burden. Use of
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Fig 1| Social determinants of cardiovascular health

solid fuel is an important one, which is
less well studied. As a common source of
household energy in China and many other
low and middle income countries, solid fuel
is a family or community level indicator
of socioeconomic status, reflecting the
cooking and heating style closely related
to the economic development and energy
source. One nationwide prospective cohort
study which recruited 271 217 participants
from five rural areas across China found that
using solid fuel for cooking and heating
was associated with an increased risk of
cardiovascular and all-cause mortality
in rural China."® Other evidence from the
China Kadoorie Biobank showed that in
urban China, the excess risks of all-cause
and cardiopulmonary mortality from use of

23

solid cooking fuels decreased by more than
60% five years after cessation, and good
ventilation could also reduce CVD mortality
even among people who persistently use
clean fuels.'® Notably, the associations
between solid fuel use on CVD and mortality
were independent of traditional risk
factors, including lifestyle, socioeconomic
indicators, and stove ventilation.'* *¢

Healthcare system and cardiovascular health
Aside from the socioeconomic status
of an individual, a healthcare system
that promotes delivery of efficient and
high quality healthcare and optimises
healthcare accessibility and affordability
is of crucial importance in achieving
population cardiovascular health.

Healthcare accessibility
Healthcare accessibility, namely the
convenience and opportunity for
individuals or communities to access and
use healthcare services, is an important
social determinant. Understanding the
intricate relation between accessibility and
health is crucial, considering its profound
impact on the wellbeing of a population.”’
Accessibility is influenced mainly by
the structure of the healthcare system in
a country or region. The publicly funded
National Health Service in the United
Kingdom since 1948 exemplifies a model
of universal healthcare coverage, efficiently
tackling nearly 95% of healthcare needs
with 10% of the national gross domestic
product (GDP). In contrast, the United

doi: 10.1136/bmj-2024-079197 | BMJ 2024;387:e079197 | thebmj
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States has a market driven healthcare
model, incorporating both private and
public insurance, allocating over 18% of
GDP to healthcare but facing persisting
inequalities, especially for racial and ethnic
minorities. China’s healthcare system has
undergone radical transformation over the
past decades aimed at improving quality,
accessibility, and equality, yet challenges
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persist, notably in inequalities in access
to healthcare resources in rural and urban
areas (fig 2).

Firstly, substantial inequalities in the
availability of medical and healthcare
resources were evident in 1999, with
urban areas having 3.49 hospital beds
per 1000 people compared with only
0.8 beds per 1000 people in rural areas

2012
Year

2013 2014 2015 2016 2017 2018 2019

—a nearly fivefold difference. Similarly,
the number of healthcare staff per 1000
people was 5.17 in urban areas and 1.45
in rural areas, resulting in a nearly 3.6-
fold difference.' By 2021, the number of
hospital beds had increased overall to 6.70
per 1000 people, with urban areas having
7.47 beds and rural areas 6.01 beds per
1000 people.'* Additionally, the number

hnhnhannh il

2020 2021

Fig 2 | Numbers of hospital beds, healthcare staff, practising physicians, and registered nurses per 1000 people from 2004 to 2021 in urban and
rural China.' Note, the downturn in medical resources within urban areas from 2020 to 2021 is linked to national directives regulating hospital

scale, the covid-19 pandemic, and the widespread adoption of internet based healthcare facilities
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of healthcare staff improved overall to 7.97
per 1000 people, with 9.87 in urban areas
and 6.27 in rural areas.' This indicates a
considerable narrowing of the urban-rural
gap in healthcare resources in China. Since
2017, the annual growth of hospital beds
has slowed, mainly the result of national
policies controlling hospital development.

Secondly, urban-rural inequalities
persist in timely healthcare access,
crucial for tackling CVD. In 2008, 4.2% of
households took over 30 minutes to reach
medical facilities: 0.7% of households in
urban areas compared with 5.7% in rural
areas. An estimated 59.76 million people
in China lack timely medical access, largely
in rural areas (70%, or 44.35 million
people). Efforts to improve accessibility
have shown progress, with the proportion
of households taking over 30 minutes
in 2018 reduced to 1.3% (0.6% in urban
households compared with 2.1% in rural
areas).'®

Thirdly, accessibility of quality care is
what matters. In China, the historical dual
economic structure and the policy in favour
of urban areas have resulted in substantial
inequality in allocation of healthcare
resources. In the 1950s, the famous
barefoot doctor programme was initiated
to tackle rural healthcare needs by training
paramedics. Economic growth during
the 1980s spurred increased healthcare
expenditure and a gradual phasing
out of the barefoot doctor programme.
Subsequent initiatives, such as the family
doctor system in the 1980s to 1990s and
the 2009 proposal for a tiered healthcare
system sought to promote a more rational
development of the healthcare system."
Management led by non-physician,
community healthcare providers has
also been effective in reducing CVD and
deaths.?® While these systems have had
some success in improving primary
healthcare, chronic disease management,
and the efficient use of medical resources,
more effort is needed for better resource
allocation, enhancing doctor training, and
improving the quality of medical services.

Guided by the National Health
Commission, the establishment of national
chest pain centres and stroke centres,
aligned with the Healthy China Action
Plan 2030, signals a new round of extra
initiatives. Following accreditation of
the chest pain centre, there was a 22%
decrease in major adverse cardiovascular
events and a 29% reduction in all-cause
mortality among patients with acute
myocardial infarction.?! Stroke centre
certification resulted in a doubling of
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thrombolysis rates, with a 50% decrease
in complications in hospital and a 30%
reduction in the three month disability
rate.”” The metabolic management centre
has considerably improved control of
glycated haemoglobin A, levels, indicating
a positive impact on diabetes management
and the potential to enhance overall
cardiometabolic healthcare quality in the
future.” Financial constraints, workforce
shortages, and infrastructure limitations
are big challenges that need to be tackled
to ensure the long term success and impact
of these initiatives, particularly in rural and
underserved areas.

Healthcare affordability

Healthcare affordability refers to the ability
with which a person or organisation can
afford or pay for the costs of healthcare
services.” Total health expenditure in
China, including government, social,
and out-of-pocket health expenditure
as a percentage of total GDP increased
from 5.03% in 2009 to 6.43% in 2018,"
although it is still below the world
average.”

As part of social health expenditure,
comprehensive healthcare insurance is
important in achieving wide affordability
in healthcare. By 2011, China achieved
near universal medical insurance
coverage for its 1.4 billion population. To
safeguard equal healthcare, in 2016 the
New Rural Cooperative Medical Scheme
merged with the Urban Resident Basic
Medical Insurance to improve equity in
health insurance benefits between rural
and urban areas. The China Health and
Retirement Longitudinal Study reported
that the merging has considerably
improved benefits such as the amount of
compensation and reimbursement ratio
for rural residents, particularly those
in western China.?® In addition, during
the latest round of healthcare reform,
China’s government health expenditure
has more than tripled, increasing from
¥482bn (£52bn; $67bn; €61bn) in 2009
to ¥1640bn in 2018, and the percentage
of out-of-pocket expenditure accounting
for total health expenditure dropped from
37.5%in 2009 to 28.6% in 2018."*

For CVD, the total expenditure in China
in 2018 was ¥597.6bn, accounting for
16.92% of all disease expenditure. The
basic medical insurance covered ¥331.2bn
for the treatment of CVD, ranking top
among all disease types. Out-of-pocket
expenditure accounted for 23.95% of the
total expenditure for CVD management.”’
These numbers highlight the enormous

burden management of CVD places on the
healthcare system. Therefore, aside from
increasing government and social financial
investment, other methods are needed to
improve healthcare affordability for CVD
in China, such as primary healthcare and
CVD prevention.

Notably, less than 11% of CVD
medical expenditure occurred in primary
healthcare settings in China.?” Even for
diseases such as hypertension, one of
the commonest conditions for people to
consult a primary care physician about,
only a quarter of medical expenditure for
treatment occurred in primary healthcare
institutions. Barriers may include
insufficient and underqualified primary
healthcare personnel and equipment
and patients’ low trust. Improving the
primary healthcare system is essential for
building an affordable healthcare system.
The Chinese government has substantially
increased funding for primary healthcare
as part of the new healthcare reforms,
but many challenges still lie ahead—for
example, the suboptimal training of
primary healthcare providers and their
preference for testing and treatment over
prevention. These challenges call for
fundamental reforms to improve continued
education and training, and to build a
system incentivising high quality and high
value preventive care.’®

CVD prevention achieved largely by
population methods, such as health
education and promotion and creation of
a healthy environment and agriculture,
could benefit people unselectively. For
example, studies of hypertension show
that it may cost ¥125m a year to fill the
awareness gaps in Chinese adults aged
35-75 years, but achieving that goal, by
health education and population screening
and so on, could save ¥486m annually
from treating cardiovascular diseases
and increase productivity worth ¥2691m
a year.’® Meanwhile, nutrition is an
important driver of cardiovascular risk. The
successful implementation of the national
salt reduction programme has considerably
reduced cooking salt intake, leading to a
decreased prevalence of hypertension in
Chinese adults since 2010.?° In particular,
efforts are needed to increase the awareness
and control of cardiovascular risk factors in
people in rural areas or minority ethnicity,
and in people without employment.*°

Other social determinants and cardiovascular
health

Emerging evidence from the US has shown
that factors such as neighbourhood
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environmental burden®' as well as
social and community determinants of
health, such as community engagement,
social support, and cultural beliefs
and related behaviours,?? also showed
significant associations with health
outcomes, including CVD. Although the
characteristics of these social determinants
may vary between the US and China, these
investigations underline the need to
elucidate these relations in China.

Furthermore, it is important to note the
influence of industry on health outcomes,
which constitutes an often overlooked
but crucial aspect of social determinants
independent of socioeconomic status.
For example, the tobacco and alcohol
industries have considerable economic
influence and benefit from low tax rates
and ineffective package warnings in
China. Additionally, public awareness and
institutional mechanisms have not yet fully
tackled the impact of the food industry
(eg, sugar sweetened drinks and ultra-
processed food) on food safety and healthy
food governance.?® Effective policies are
required to tackle the adverse influence
of industry, including implementing
taxes for tobacco and alcohol, improving
hazard warnings on tobacco and alcohol
labels, refining food nutrition labels, and
restricting the marketing of unhealthy
foods to vulnerable populations, which
warrant the involvement of nearly all
sectors well beyond health.

Conclusions and recommendations

More than half of cardiovascular health
is determined by social factors. China
has made considerable efforts to tackle
the social determinants of CVD over the
past two decades through various means,
including enhancing socioeconomic
status, healthcare systems, and so on.
However, there remains substantial
room for improvement, and prioritising
social determinants on the national
agenda is crucial. This necessitates
implementing comprehensive strategies
dealing with immediate health concerns
and the underlying social determinants.
Initiatives should focus on reducing
urban-rural inequalities, enhancing
healthcare access in underserved areas,
and tackling socioeconomic inequalities
related to cardiovascular risk factors. By
wisely mapping our efforts and resources,
we can establish a more equitable and
inclusive healthcare system that empowers
individuals, promotes preventive measures,
and ensures timely and affordable access to
cardiovascular care for all.
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Chronic disease and infection in China: lessons
from the covid-19 pandemic

The covid-19 pandemic is over but provided many lessons for population health and chronic
diseases, say Luzhao Feng and colleagues

he harms from covid-19 during

the pandemic extended beyond

the disease itself. Older people

with a chronic or non-commu-

nicable disease were among
the most vulnerable to SARS-CoV-2 and at
the highest risk of death."? The interplay
between chronic disease and infection can
exacerbate each condition, highlighting
the importance of preventing infection in
people with chronic disease and increasing
the challenges of caring for patients with
comorbidity.>* For instance, during the omi-
cron outbreak in Hong Kong excess deaths
occurred not only from covid-19 infections
but from chronic diseases, including cer-
ebrovascular disease and kidney disease.’
This may be because the healthcare sys-
tem was heavily overwhelmed, leading to
low quality healthcare services and longer
waits for some interventions for non-covid
illness. Moreover, patients with chronic dis-
eases may face increased risks of complica-
tions and severe outcomes after covid-19
infection.

At the onset of the pandemic, public
health measures such as wearing masks,
maintaining social distancing, and
proactive health education, were crucial
in controlling the spread of epidemics
and buying more time to prepare health
resources® and develop vaccines and
antiviral drugs. This approach minimised
harm to the entire population, particularly
vulnerable people with chronic diseases.
The vulnerability to infection of people
with chronic diseases highlighted the
need for research into treatment of not
only covid-19 but also chronic diseases.
New technology was developed to promote
efficient and convenient management
of chronic diseases. Telehealth and
digital health provide real time video
consultations, enabling primary care triage
and interventions such as counselling,
prescription management, long term
treatment management, and post-discharge
coordination, all supported by remote
monitoring capabilities.”®

Another problems that emerged during
the pandemic was inadequate medical

resources during disease outbreaks, which
increased the risk of nosocomial infection
in hospitals and nursing homes. This
highlights the need to improve the ability
to prevent and control infections.

Healthy systems and populations

A flexible strategy for optimising alloca-
tion of health resources should therefore be
established to integrate efforts during both
pandemic and non-pandemic periods. Dur-
ing non-pandemic times, the focus is pri-
marily on general preparations, including
research into better prevention, detection,
control, and treatment methods and tools,
as well as capacity building for prepared-
ness and response against a target patho-
gen, infection prevention in people with
chronic diseases, and the care of those with
comorbidity. During an outbreak, preven-
tion and control methods take precedence.
For example, implementing public health
measures at the peak of the epidemic is
crucial. Meanwhile, hospital preparations
and managing influxes of patients are
urgent, especially with regard to intensive
care capacity, timely communication of
nursing experience, and drug distribution
strategies. Additionally, planning to convert
existing public venues, such as stadiums
and exhibition centres, into healthcare
facilities and leveraging community and
family doctors can help improve health-
care access.

The pandemic highlights that challenges
persist with the management of chronic
diseases. Initially, population approaches
should be used to prevent chronic
diseases, and high risk groups should be
urged to have regular health screenings
and adopt lifestyle interventions. Older
adults, who are often affected by chronic
diseases, should be prioritised for
vaccination against covid-19, influenza,
pneumococcus, and herpes zoster to
reduce the severity of infection related
outcomes.’ Other vulnerable groups such
as children and pregnant women should
be also protected. Furthermore, it is crucial
to ascertain the size and distribution
of the population affected by chronic

thebmj | BMJ2024;387:q2000 | doi: 10.1136/bmj.q2000

diseases and to optimise the allocation of
medical resources, such as care facilities
for older adults. The scarcity and uneven
distribution of medical resources pose a
challenge in China, as it does in many other
densely populated countries.

Collaborative approach required
Management of people with chronic dis-
eases is a long term endeavour that requires
collaboration across multiple depart-
ments and staff. A fundamental principle
for enhancing treatment processes is to
bolster the capacity of the healthcare sys-
tem, including the reserve staff from other
departments, when additional support
is needed. Moreover, improving manage-
ment does not suggest neglect of infec-
tious diseases. Some infections can lead to
cancer,'® and, conversely, other infections
exacerbate chronic diseases, causing severe
outcomes and even death.” Implementing
management based on the levels of patient
risk is advisable. Therefore, rapid pathogen
detection, infection prevention as much
as technically feasible, and standardised
application of antimicrobial drugs should
be integral to management of chronic
diseases. The availability of healthcare
services is crucial in achieving social and
health equity.

Optimising the management of
chronic diseases necessitates integrating
prevention and control measures within
communities alongside clinical practices
in hospitals. Covid-19 has shown that
experiences from pandemic management
can enhance control and prevention of
chronic diseases. This includes improving
surveillance systems, building resilient
health systems, strengthening public
health, and promoting vaccinations against
infection related cancers such as cervical
and liver cancer. From a mechanistic
perspective, the response to covid-19
offers new insights into the interactions
between the immune system and non-
communicable diseases, potentially
improving their management.

We thank Lance Rodewald for help with proofreading
and polishing the manuscript.
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Definitions of chronic disease need to be more

patient centred

Early, small abnormal changes should be defined as disease only if there are effective interventions
that can make an important difference to patients, argue Zu-Yao Yang and Jin-Ling Tang

he proposal for new diagnos-

tic criteria for hypertension in

November 2022 caused heated

debate in China. The recom-

mendations, from a guideline
group of leading Chinese clinicians, fol-
lowed changes to the American hyperten-
sion guideline in 2017 to reduce the cut-off
blood pressure for diagnosing hypertension
from 140/90 mm Hg to 130/80 mm Hg.’
Adoption of this new diagnostic cut-off
value for the Chinese population would
have created around 350 million new
patients with hypertension and increase
the total number with the diagnosis by
130%.’ The new recommendation quickly
caused intense nationwide debates, and the
National Health Commission finally said no
toit.*

The controversy over the diagnostic
criteria of hypertension, which has also
occurred for other non-communicable
diseases, raises a fundamental question for
medicine: what should count as a chronic
disease? Historically, disease was known
as sickness or illness, which is defined and
diagnosed according to symptoms and
signs and is in essence the patient’s current
experience of their health. In some sense,
it is patients who decide what a disease is.
This has all been changed since medicine
started coupling with modern science and
technology.

Expanded definitions

Over the past few decades, physiological,
biochemical, histological, and imaging
technologies have greatly extended our
ability to “see” within the body. This led
to the discovery that disease begins with
small changes at the cellular, molecular,
biochemical, or physiological level and
that symptoms and signs become appar-
ent only later, when these changes are suf-
ficiently severe. As a result, the definition of
disease has been considerably expanded.
Today, more and more diseases are defined
at a cellular, molecular, biochemical, physi-
ological, and structural level and can exist
independent of patients’ current experi-
ence. This is particularly true for chronic

diseases. For example, diabetes mellitus
is defined biochemically according to the
blood sugar concentration, cancer histo-
logically according to the morphological
structure of cells, and hypertension physi-
ologically according to blood pressure.
Traditionally, these early abnormalities
are considered risk factors for future
diseases and real symptoms—for
example, hypertension is a risk factor for
cardiovascular events. A large, long term
follow-up study in China estimated the
lifetime risk of cardiovascular disease
in patients with hypertension (blood
pressure >140/90 mm Hg) was 26%,
12% higher than that in normotensive
people,’ implying that 86% of patients
with hypertension will not develop a
cardiovascular event in their lifetime.
Similarly, the small mortality:incidence
ratio of thyroid cancer and prostate cancer
detected in screening programmes implies
that most patients who have early stage
cancer detected will not eventually die
from the cancer.®’ Thus, early stage cancer
could also be viewed as a risk factor for
symptomatic disease and death.

What is an appropriate threshold for
diagnosis?

The probabilistic relation between a risk
factor and the risk of future disease raises
a second important question: how far from
normal values should a risk factor or a
probability of disease be considered and
treated as a real disease? For hypertension,
the core issue is the cut-off blood pressure
for diagnosis, but there are similar deci-
sions for other chronic diseases. Diagnosis
of conditions such as hyperlipidaemia, type
2 diabetes, renal failure, coronary artery
disease, and aortic aneurysm, for exam-
ple, all rely on an “arbitrary” cut-off value.
Cancer is not exempt from this problem,
although it is less conspicuous. The diag-
nostic cut-off value in the size of cancer is
seldom debated but is being pushed down
by the fast progress in imaging and histo-
logical technologies, and any “visible” can-
cer is clinically diagnosed as cancer. What
cut-off value should be used?

thebmyj | BMJ2024;387:q1858 | doi: 10.1136/bmj.q1858

Some may argue that any increased
risk of future disease should be medically
diagnosed and corrected. However, a small
change in a diagnostic cut-off value will
create massive numbers of new patients,
and interventions in these patients are
often of small benefit or ineffective. For
example, changes to the cut-off values for
diagnosing hypertension, hyperlipidaemia,
and diabetes in China around the beginning
of the century doubled the total number
of patients and created 359 million new
patients between 2002 and 2009.% If all
these new patients had been treated with
drugs of average price in 2010, it would
have consumed 56% of the government’s
total health expenditure of ¥480bn in
that year.® It is simply not affordable.
Furthermore, prescribing antihypertensive
drugs, for example, in these new cases can
prevent only two out of 100 patients from
developing a major cardiovascular event
within five years, whereas 98 patients have
to pay the cost, bear the risk of harms, but
have no benefits.’

To make the situation worse, the
spectrum of chronic disease can be,
and in fact has already been, further
expanded by applying different (eg,
diabetes) or more sensitive methods
(eg, cancer) or by creating pre-disease
conditions (eg, diabetes). However,
randomised controlled trials show that
cancer screening programmes, treatment
of early hypertension, comprehensive
cardiovascular screening, and general
health checks often have small or no
benefits,'*"* suggesting that many efforts
targeted at early, small abnormalities or
risk factors are futile. This raises questions
about the value of unchecked expansion of
technology based diagnoses of diseases in
terms of patient care.

Effect on patients

Another important consequence of defin-
ing an abnormal test or examination result
as disease is that patients will lose, and
in fact have often already lost, their say in
whether they are sick, whether they need
a treatment, and whether the treatment is
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effective. This loss is of no small matter. As
a result, their health and rights cannot be
adequately protected partly because of the
competing interests of other stakeholders
in the business of healthcare. Furthermore,
interventions cannot make patients truly
satisfied if they cannot sense what is wrong
with their body and the benefit of interven-
tions on it. Lastly, making small abnormal
changes a disease may also increase over-
diagnoses, cause health inequity,***” and
compromise care quality and safety. Even
the best evidence based policies will fail
if clinicians do not have sufficient time to
follow them, not to say the unsubstanti-
ated recommendations, as clinicians have
already been overloaded.'® "

It is now evident that disease is not a
black and white entity and ever earlier or
smaller forms always exist. Undoubtedly,
health technology will continue to advance
so that in the future we can see even smaller
changes in the body. Early detection and
treatment are certainly beneficial for many
diseases. The question is whether we
should make a small abnormality a disease
for which early diagnosis has little or no
benefit and how much further we should go
in this direction. Given the widely existent
overdiagnosis and ever increasing health
expenditure, we argue, for the purpose of
patient care that is medicine’s fundamental
goal, we should rethink the way we define
chronic diseases and make early, small
abnormal changes a disease only if there
are effective interventions that can make
a clinical difference that is worthwhile to
patients. To this end, the interventions’
absolute benefit and cost effectiveness
in the newly labelled patients should be
highly emphasised and carefully evaluated
before changing a diagnostic cut-off point
or modifying a disease definition.
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