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EDITORIAL COMMENT
Refining the Cardiovascular Health Score
in Patients With Type 2 Diabetes

Challenges and Opportunities*
Steven Ho Man Lam, PHD,a Uazman Alam, PHD,a,b Gregory Yoke Hong Lip, MDa,c
T ype 2 diabetes (T2D) remains a global health
burden.1 It affects approximately 537 million
people worldwide in 2021 and the number is

predicted to increase to around 693 million by
2045.2 T2D contributed to 6.7 million diabetes-
associated deaths in 2021.3 Notably, the increased
mortality in patients with T2D is mainly driven by
cardiovascular disease (CVD). Patients with T2D suf-
fer from around 2-4 times increased risk of devel-
oping CVD compared with patients without
diabetes.4,5 It is crucial to ascertain effective tools to
promote cardiovascular (CV) health, thereby attenu-
ating the onset of CVD.

A CV risk assessment score is an important tool to
evaluate the risk at an individual level. Tradition-
ally, the risk is estimated primarily with clinical,
demographic, and anthropometric factors. Modern
CV risk scores have incorporated health behaviors
into the calculation of CV risk. With the move to-
ward more holistic or integrated care management of
CVD, comprehensive “cardiovascular health” reha-
bilitation places much emphasis on lifestyle
management.6

In 2010, the American Heart Association has
designed a CV health assessment score consisting of 7
CV health indicators, Life’s Simple 7 (LS7) and, in
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2022, the American Heart Association updated the LS7
with an added health indicator (sleep health) to form
the new Life’s Essential 8 (LE8).7,8 The design of LS7
and LE8 promotes a paradigm shift from a focus pri-
marily on treating diseases to one inclusive of posi-
tive health behaviors.

LE8 comprises 8 metrics of CV heath that can be
categorized into 2 domains, health behaviors and
health factors.7 The health behaviors include diet,
physical activity, nicotine exposure, and sleep,
whereas the health factors consist of body mass in-
dex, blood lipid, blood glucose, and blood pressure.
Each metric has a score ranging from 0-100 points and
is summed up then averaged to form a composite CV
score that also ranges from 0-100 points. A lower
point corresponds to a worse CV health. The LE8 is
constructed positively, which encourages people to
adopt and maintain healthy lifestyles that promote
positive CV health.

The development and validation of LE8 have
originated from the general population, therefore,
whether LE8 can be applied effectively to patients
who develop specific chronic illnesses such as T2D
remains uncertain. To obtain a valid CV health profile
for patients with T2D is crucial for both clinicians and
researchers.

In this issue of JACC: Asia, Li et al9 examine the
associations between LE8 score and future CVD
events and mortality among 19,915 patients with T2D
in China. Their study demonstrates that increased
LE8 score was associated with reduced CVD events
and all-cause mortality. The study design also used
follow-up data to predict the risks of CVD and mor-
tality compared with previous studies with only
baseline predictors; LE8 score was used as a time-
varying variable reflecting the impact of the score
variation longitudinally on the risks of CVD and
mortality.

However, the results may be less generalizable to
non-Chinese Asian populations given the diet
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FIGURE 1 CV Health Model in Patients With T2D

Integration of wearable devices and ML with the LE8 score for predicting CV risk among patients with T2D. CV ¼ cardiovascular; LE8 ¼ Life’s Essential 8; ML ¼ machine

learning; T2D ¼ type 2 diabetes
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component of LE8 is primarily focused on Chinese
dietary patterns. In particular, tea consumption is less
in other populations and was used as one of the diet
quality indicators. Dietary behavior is influenced by
cultural and socio-economics factors; the estimation
of the dietary quality will likely be ethnic specific.
Differences in diet are quite pronounced even within
Asian populations (eg, Chinese vs Indian vs Thai).

Although LE8 is a promising adjunct to improve
and track CV health among patients with T2D, we
propose several future directions for promoting CV
health among patients with T2D that are required to
refine and fully use LE8.

Patients with T2D are usually treated with either
oral hypoglycemic drugs or insulin or the combina-
tion of both. However, the influence of these diabetic
medications on the score is not fully incorporated
into LE8, which is particularly relevant given the
availability of new drugs that impact CV outcomes,
such as sodium-glucose transport protein 2 inhibitors
and glucagon-like peptide 1 agonists. Also, the impact
of diabetes complications, such as diabetic retinop-
athy, diabetic neuropathy, and diabetic foot, are not
incorporated and perhaps need to be incorporated in
LE8 given their strong associations with future CV
events and mortality.

The current LE8 score is usually stratified into 3
risk groups: low-risk group (80-100 points);
moderate-risk group (50-79 points); and high-risk
group (0-49 points). Whether this recommended
stratification is sensitive and specific enough in pre-
dicting future CV events among patients with T2D
needs investigation. Also, the effectiveness of LE8 for
predicting venous thromboembolism (VTE) among
the general population has also been questioned in a
recent study that found no association between LE8
and VTE events.10 VTE risk is higher in patients with
T2D compared with the general population,11 and as
such these nuances require integration within the
scoring paradigm. This is relevant given that an un-
favorable lifestyle has been associated with a sub-
stantially higher risk of VTE, regardless of underlying
genetic risk predisposition.12

Future development of LE8 and risk scores could
incorporate data from wearable devices, eg, smart
watches used to evaluate and monitor CV health in
patients with T2D. Wearable devices are able to detect
the periodic changes in blood glucose (including
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measures of variance), blood pressure, and physical
activity objectively through detecting walking or
running distance and pace.13 This would help to
obtain a more accurate profile of health and behaviors
among patients.

Lastly, machine learning (ML) could be used to
identify residual risks and health factors that may
improve the accuracy of the CV health score. ML is
capable of detecting and extracting subtle patterns
or clusters and has demonstrated ability to improve
CV risk prediction compared with traditional CV risk
scores. In a UK Biobank cohort with more than
470,000 participants and 10 years of follow-up, the
performance of a ML model was compared against
certain traditional CV risk scores.14 The observed
area under the receiver operating characteristic
curve of the ML model was 0.762, which was higher
than the area under the receiver operating charac-
teristic curves of existing clinical CV risk scores (P <

0.001). In the Silesia Diabetes-Heart Project, we
showed used ML algorithms could identify patients
with diabetes at a high risk of new CV events based
on a small number of interpretable and easy-to-
obtain patients’ parameters.15 The integration of
additional health factors, including socioeconomic
status and health technology data, with the ad-
vances in ML could be an emerging field for “real
time” CV health and risk profiling among patients
with CVD in the future,16 and certainly applied to
those with T2D (Figure 1).
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