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Abstract

Objective: A body shape index is a novel indicator for assessing central obesity, but its rela-

tionship with cardiovascular disease and mortality remains unclear. This study aimed to assess

whether a body shape index-cm, a refined version of a body shape index, improves cardiovascular

risk stratification.

Methods: Using data from the National Health and Nutrition Examination Survey from 1999 to

2018, along with follow-up mortality data until 2019, we conducted an observational study to

evaluate the performance of a body shape index-cm in identifying cardiovascular disease and

predicting mortality. We compared a body shape index-cm with traditional anthropometric indi-

ces by employing receiver operating characteristic curve analysis, Cox proportional hazards

regression, restricted cubic spline, and Kaplan–Meier survival analysis.

Results: Among 47,668 participants, a body shape index-cm emerged as a superior screening

tool for cardiovascular diseases, achieving an area under the curve of 0.701, surpassing those of

waist-to-height ratio (0.631), waist circumference (0.624), and body mass index (0.556). A body

shape index-cm showed the highest accuracy in identifying coronary heart disease (area under

the curve: 0.728). A linear relationship was observed between a body shape index-cm and car-

diovascular mortality risk, with each standard deviation increase in a body shape index-cm

associated with a 20% increase in mortality risk.

Conclusions: A body shape index-cm outperforms traditional measures in identifying cardio-

vascular disease and shows a linear correlation with cardiovascular mortality.
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Introduction

Cardiovascular disease (CVD) is a signifi-
cant public health challenge worldwide as

the leading cause of mortality.1,2 Changes

in lifestyle have led to an increasing trend
in both the prevalence and mortality rates

of CVD. From 1990 to 2019, the global

number of individuals affected by CVD

nearly doubled, and the number of deaths
from CVD significantly increased,

highlighting the continuous growth in the

burden of CVD and stimulating extensive

research into early intervention and preven-
tion strategies.2 In this context, anthropo-

metric indices have become crucial tools for

assessing individual health status and pre-
dicting disease risk, playing a vital role in

understanding the risks of developing CVD

and mortality.
Body mass index (BMI), a widely

used indicator to evaluate an individual’s

weight relative to their height, has long

been employed to assess obesity and related
health risks. However, an increasing body

of research indicates that BMI does not

accurately reflect the distribution of body

fat or its metabolic health risks, particularly
those concerning central obesity—in which

fat accumulates primarily in the abdominal

area—which is closely associated with the
risk of CVD and metabolic disorders such

as diabetes.3 Waist circumference, a simple

yet effective indicator of central obesity, has

been extensively validated as strongly cor-
related with CVD, diabetes, and overall

mortality.4 Moreover, the waist-to-height

ratio (WHtR), by incorporating height, fur-
ther optimizes the assessment of central

obesity and related health risks and has
proven to be a more effective predictor of
CVD risk than BMI.4 A body shape index
(ABSI), an innovative indicator combining
information from BMI, waist circumfer-
ence, and height, aims to more precisely
assess central obesity and its impact on
health. The uniqueness of ABSI lies in its
ability to adjust for the effects of height and
weight, thereby more accurately reflecting
the distribution and quantity of abdominal
fat. Research has shown that ABSI reflects
the excess risk associated with increased
waist circumference and correlates with
premature mortality in the general popula-
tion.5 Despite its potential as a comprehen-
sive indicator, the practical utility of ABSI
may be constrained by its relatively small
numerical values and the complexity of its
calculation. These factors could impede its
widespread acceptance and understanding
among healthcare professionals and the gen-
eral population, potentially limiting its adop-
tion in clinical and public health settings.

Utilizing the National Health and
Nutrition Examination Survey (NHANES)
database, we conducted a comprehensive
evaluation of BMI, waist circumference,
WHtR, and ABSI. We initially optimized
the anthropometric index, then employed
cross-sectional studies to pinpoint the most
effective tools for cardiovascular screening.
The identified indicator was further analyzed
for its correlation with cardiovascular
mortality. This study aimed to provide
a scientific basis for developing more accu-
rate and practical models for assessing and
predicting cardiovascular disease risk, offer-
ing significant support and guidance for the
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formulation of public health policies and

optimization of individual health manage-

ment strategies.

Material and methods

Study design and participants

NHANES is a series of surveys conducted

by the National Center for Health Statistics

(NCHS) to evaluate the health and nutri-

tional status of the civilian, noninstitution-

alized US population. NHANES employs a

complex, multistage probability sampling

design to collect health-related data

through interviews and physical examina-

tions.6 We conducted both cross-sectional

and retrospective cohort analyses using

NHANES datasets from 1999 to 2018,

with mortality follow-up data available

until 31 December 2019. Our study

population included adults aged �20

years. Exclusion criteria comprised preg-

nancy, incomplete follow-up data, missing

anthropometric indices, and unreported

health conditions. These criteria resulted

in a final analytic cohort of 47,668 partic-

ipants (Figure 1). The study was conducted

in accordance with the Declaration of

Helsinki (2024), and the protocol was

approved by the NCHS Research Ethics

Review Board (NCHS IRB/ERB Protocol

Number: Protocol #2005-06, Protocol

#2011-17, and Protocol #2018-01). Written

informed consent was obtained from all

participants. All potentially identifiable

information was removed to ensure the

confidentiality of participants and their

households. The reporting of this study

conforms to the Strengthening the

Reporting of Observational Studies in

Epidemiology (STROBE) guidelines.6

Figure 1. Flow chart of study participants. The final sample of 47,668 participants was selected according
to inclusion and exclusion criteria.
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Anthropometric indices

Anthropometric indices, including height,

weight, and waist circumference, were

measured by trained health professionals

in accordance with the standardized

NHANES protocol.7 BMI was calculated

by dividing an individual’s weight in kilo-

grams by the square of their height in

meters.8 WHtR was calculated by dividing

an individual’s waist circumference in cen-

timeters by their height in centimeters.9

ABSI was calculated using the original

formula5:

ABSI ¼ Waist CircumferenceðmÞ
BMIðkg=m2Þ2=3 �HeightðmÞ

1=2

Subsequently, for enhanced interpret-

ability, we applied a simplified version as

follows:

ABSI ¼ Waist CircumferenceðmÞ
�HeightðmÞ

5=6 �WeightðkgÞ
�2=3

To further enhance the analytical utility

of tools used for assessing obesity-related

health risks, this study introduces an adap-

tation of the traditional ABSI, designated

as ABSI-cm. This modification arises from

the recognition that the numerical outputs

produced by the standard ABSI formula

are characteristically small, which may

complicate their direct interpretation and

application in clinical and research con-

texts. The formula for ABSI-cm is defined

as follows:

ABSI � cm ¼ Waist CircumferenceðcmÞ

�HeightðcmÞ
5=6 �WeightðkgÞ

�2=3

The development of ABSI-cm was moti-

vated by the need to scale the index’s values

to a magnitude that is more readily

interpretable without compromising its

ability to maintain fundamental evaluative

relationships and comparisons. This was

achieved by converting the ABSI formula

parameters to centimeters, thus facilitating

an isometric scaling of the index. Such uni-

form scaling ensures that ABSI-cm pre-

serves the capacity of the original ABSI to

provide accurate assessments of health risks

associated with body shape and central

obesity.

Outcomes

In the cross-sectional analysis, the primary

outcome was the prevalence of self-reported

cardiovascular events among participants.

These events encompassed the onset of con-

gestive heart failure, coronary artery dis-

ease, angina, heart attack, and stroke, as

directly reported by the participants,

leveraging the comprehensive data available

in the NHANES datasets. This component

focused on identifying the presence of

CVD, which is pivotal for assessing the

utility of anthropometric indices in CVD

screening.
The retrospective cohort analysis was

designed to explore the risk of cardiovascular

mortality over an extended period. Utilizing

follow-up mortality data, this analysis con-

centrated on cardiovascular mortality as its

core outcome, with deaths attributed to car-

diovascular causes coded according to the

International Classification of Diseases

Tenth Revision (ICD-10) codes I00–I09,

I11, I13, and I20–I51.10

Covariates

Covariate data, including demographic

information such as age, sex, race/ethnicity,

and educational attainment, were collected

through standardized questionnaires. Blood

pressure measurements were performed by

trained health personnel following a stan-

dardized protocol. Hypertension was
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defined by self-reported history, use of
blood pressure control medication, or
measurements with systolic blood pressure
�140mmHg or diastolic blood pressure
�90mmHg.11 Diabetes status was assessed
based on self-reported history, diabetes
medication use, fasting blood glucose
levels �7.0mmol/L (126mg/dL), or
HbA1c �6.5%.12

Statistical analysis

In the description and analysis of baseline
characteristics, continuous variables are
reported as means� standard deviations
(SD) and were analyzed using t-tests or
Mann–Whitney U tests based on the data
distribution. Categorical variables were
summarized as frequencies and percentages
and examined using chi-square tests.

Building on these foundational compar-
isons, the effectiveness of various anthropo-
metric indices, including BMI, waist
circumference, WHtR, and ABSI-cm, as
screening tools for CVD was assessed. The
area under the receiver operating character-
istic curve (AUC) was computed for each
index across different cardiovascular condi-
tions. DeLong’s test was employed to com-
pare the AUC values among these indices
for each distinct CVD to ascertain the sta-
tistical significance of differences in diag-
nostic accuracy.

Upon establishing ABSI-cm as the index
with the greatest diagnostic efficacy, we
subsequently assessed its association with
cardiovascular mortality risk. Restricted
cubic spline models assessed the potential
nonlinearity of this association. With line-
arity confirmed, ABSI-cm was divided into
quartiles for risk analysis using the Cox
proportional hazards model in a three-
tiered adjustment framework: unadjusted
(Model I); adjusted for age, sex, and race
(Model II); and fully adjusted for a compre-
hensive set of covariates (Model III). We
calculated the hazard ratios for each

quartile of ABSI-cm as well as the risk of
cardiovascular mortality associated with
each SD increase in ABSI-cm and reported
the corresponding 95% confidence intervals
(CIs) and P-values.

Complementing the Cox analysis,
Kaplan–Meier survival curves for each
ABSI-cm quartile were constructed to
visualize survival probabilities over time,
with log-rank tests used to identify signifi-
cant differences across quartiles. All statis-
tical analyses were performed using R
software (version 4.0.3), with statistical
significance defined as a P-value of less
than 0.05.

Results

Demographic and clinical characteristics

This study included 47,668 participants
with a mean age of 49.77 years and a
median follow-up duration of 110 months.
During the follow-up period, 1829 partici-
pants died from CVD. Table 1 presents the
baseline differences between participants
with CVD (5125) and those without
(42,543). Individuals with CVD were signif-
icantly older, with an average age of 66.34
years, compared to 47.78 years in the non-
CVD group (P< 0.001). Additionally, a
higher proportion of males was observed
in the CVD group (57.2%) than in the
non-CVD group (48.8%), alongside dispar-
ities in racial demographics, levels of educa-
tion, and smoking habits. Anthropometric
analysis revealed that the CVD group had
greater values in obesity and central adipos-
ity markers, including BMI, waist circum-
ference, WHtR, and ABSI (CVD: 0.0847�
0.005 vs. non-CVD: 0.0812� 0.005,
P< 0.001) and its intuitive form ABSI-cm
(CVD: 393.09� 22.07 vs. non-CVD:
376.92� 22.83, P< 0.001). The CVD
group also had a significantly greater prev-
alence of hypertension and diabetes, under-
scoring the heavy burden of comorbidities.
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Mortality statistics revealed a pronounced

disparity in cardiovascular-specific mortali-

ty, with the CVD group exhibiting a much

higher rate (14.7% vs. 2.5%, P< 0.001).

Moreover, measures indicative of central

obesity—waist circumference, WHtR,

ABSI, and ABSI-cm—were significantly

elevated in the cardiovascular mortality

group, suggesting these as potential

markers for increased cardiovascular mor-

tality risk. Conversely, BMI was not

significantly different between groups

(Supplementary Appendix Table S1). These

findings illustrate a strong correlation

between CVD and various demographic,

lifestyle, and body composition factors,

emphasizing the necessity for comprehensive

risk evaluation in the fight against CVD.

Table 1. Comparison of baseline characteristics between individuals with and without cardiovascular
diseases.

Overall No CVD CVD P

N 47,668 42,543 5125

Demographics

Age, years 49.77� 17.86 47.78� 17.33 66.34� 13.00 <0.001

Sex (male), % 23,704 (49.7) 20,772 (48.8) 2932 (57.2) <0.001

Race, % <0.001

Mexican American 8319 (17.5) 7709 (18.1) 610 (11.9)

Other Hispanic 3964 (8.3) 3657 (8.6) 307 (6.0)

Non-Hispanic White 20,994 (44.0) 18,169 (42.7) 2825 (55.1)

Non-Hispanic Black 9998 (21.0) 8920 (21.0) 1078 (21.0)

Other 4393 (9.2) 4088 (9.6) 305 (6.0)

Educational status and lifestyle

Educational-high school

graduate or above, %

34,837 (73.1) 31,545 (74.2) 3292 (64.2) <0.001

Smoking, % 21,938 (46.1) 18,791 (44.2) 3147 (61.4) <0.001

Anthropometric measures

Body mass index, kg/m2 28.86� 6.64 28.73� 6.61 29.91� 6.79 <0.001

Waist circumference, cm 98.66� 16.05 97.95� 15.95 104.58� 15.63 <0.001

Waist-to-height ratio 0.59� 0.10 0.59� 0.10 0.63� 0.09 <0.001

ABSI 0.0816� 0.005 0.0812� 0.005 0.0847� 0.005 <0.001

ABSI-cm 378.66� 23.29 376.92� 22.83 393.09� 22.07 <0.001

Examination measurements

Systolic blood pressure, mmHg 125.15� 19.38 124.18� 18.74 133.24� 22.50 <0.001

Diastolic blood pressure, mmHg 70.59� 13.13 70.95� 12.75 67.62� 15.63 <0.001

Health conditions

Hypertension, % 20,169 (42.3) 16,197 (38.1) 3972 (77.5) <0.001

Diabetes, % 7711 (16.2) 5786 (13.6) 1925 (37.6) <0.001

Cardiovascular disease, % 5125 (10.8) 0 (0.0) 5125 (100.0) <0.001

Congestive heart failure, % 1454 (3.1) 0 (0.0) 1454 (28.8) <0.001

Coronary heart disease, % 1961 (4.1) 0 (0.0) 1961 (39.1) <0.001

Angina/angina pectoris, % 1367 (2.9) 0 (0.0) 1367 (27.1) <0.001

Heart attack, % 2036 (4.3) 0 (0.0) 2036 (40.0) <0.001

Stroke, % 1674 (3.5) 0 (0.0) 1674 (32.8) <0.001

Outcomes

Cardiovascular disease mortality, % 1829 (3.8) 1076 (2.5) 753 (14.7) <0.001

Continuous variables are presented as mean� SD; categorical variables are presented as count (percentage).

CVD: cardiovascular disease.
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Comparative analysis of anthropometric

indices for CVD screening

Building upon our comprehensive analysis,

we delved deeper into the comparative

effectiveness of BMI, waist circumference,

WHtR, and ABSI-cm by conducting a

nuanced evaluation of their screening capa-

bilities for various cardiovascular condi-

tions, as illustrated in Figure 2 and

Table S2. ABSI-cm emerged as the most

effective screening tool for CVD, demon-

strating an AUC of 0.701, significantly

surpassing WHtR (AUC: 0.631), waist cir-

cumference (AUC: 0.624), and BMI (AUC:

0.556), with P-values for differences in

AUC all less than 0.001. In the context of

coronary heart disease, ABSI-cm achieved

an AUC of 0.728, demonstrating superior

diagnostic performance compared to BMI

(AUC: 0.544), waist circumference (AUC:

0.629), and WHtR (AUC: 0.619), with all

comparisons yielding P-values less than

0.001. Similarly, for heart attack risk assess-

ment, the AUC of ABSI-cm (AUC: 0.720)

was significantly higher than those of BMI

(AUC: 0.546), waist circumference (AUC:

0.627), and WHtR (AUC: 0.622), with

P-values indicating statistical significance

(P< 0.001) against each metric. This pattern

of superiority extended to the diagnosis of

heart failure, angina, and stroke, with

ABSI-cm consistently achieving the highest

AUC values for these conditions (P< 0.001),

further confirming its diagnostic advantage

over the compared indices.

Association of ABSI-cm with

cardiovascular mortality risk

To further understand the impact of ABSI-

cm on cardiovascular mortality risk, we

first employed a nonlinear regression

model for evaluation. As shown in Figure

3(a), after adjusting for covariates including

age, sex, race, systolic blood pressure,

Figure 2. ROC curves for anthropometric indices during screening for cardiovascular-related diseases.
ROC curves show the discriminatory ability of anthropometric indices for (a) cardiovascular diseases;
(b) congestive heart failure; (c) coronary heart disease; (d) angina; (e) heart attack; and (f) stroke. The
diagonal dashed line represents no discrimination (AUC¼ 0.5). ABSI: A body shape index; AUC: area under
the curve; BMI: body mass index; ROC: receiver operating characteristic; WHtR: waist-to-height ratio.
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diastolic blood pressure, educational level,

smoking status, BMI, diabetes, and hyper-

tension (Model III), no significant nonlin-

ear trend was observed between ABSI-cm

and cardiovascular mortality risk

(P¼ 0.475).
After stratifying ABSI-cm into quartiles,

Cox proportional hazards model analyses

(see Table 2) revealed a significantly

increased risk of cardiovascular mortality

for the highest quartile (Q4) compared to

the lowest quartile (Q1). In the unadjusted

Model I, the hazard ratio (HR) for Q4 was

9.67 (95% CI: 8.12–11.51, P< 0.001). In

Model II, which adjusted for age, sex, and

race, the HR was slightly reduced but still

significant (HR¼ 1.67, 95% CI: 1.38–2.02,

P< 0.001). In Model III, fully adjusted for

all covariates, the HR for Q4 compared to

Q1 increased by 49% (HR¼ 1.49, 95% CI:

1.22–1.81, P< 0.001), and for each standard

deviation increase in ABSI-cm, the risk of

cardiovascular mortality increased by 20%

(HR¼ 1.20, 95% CI: 1.13–1.27, P< 0.001).
As depicted in Figure 3(b), the Kaplan–

Meier survival curves clearly show the

differences in survival probability between

the different ABSI-cm quartiles. With

increasing ABSI-cm quartiles, the survival

probability of cardiovascular mortality sig-

nificantly decreased, a trend that reached

statistical significance in the log-rank test

(P< 0.001), further validating the efficacy

of ABSI-cm as a predictor of cardiovascu-

lar mortality.

Discussion

Through optimizing ABSI to develop

ABSI-cm, this study substantially enhances

its applicability. It reveals that ABSI-cm,

compared to conventional anthropometric

indices such as BMI, waist circumference,

and WHtR, demonstrates superior utility

in identifying CVD risk and predicting car-

diovascular mortality. The results illustrate

that ABSI-cm, by integrating body shape

with central obesity measures, offers a

more accurate reflection of cardiovascular

health risks. The significance of these find-

ings is heightened by the escalating global

burden of CVD,2,13,14 underscoring the

Figure 3. Association of ABSI-cm with cardiovascular mortality risk and survival probability. (a) Restricted
cubic spline analysis showing the association between ABSI-cm and cardiovascular mortality risk. The model
was adjusted for age, sex, race, systolic and diastolic blood pressure, education level, smoking status, BMI,
diabetes, and hypertension. The histogram indicates the distribution of ABSI-cm in the study population and
(b) Kaplan–Meier survival curves stratified by ABSI-cm quartiles (Q1–Q4), illustrating differences in survival
probabilities during follow-up. ABSI-cm: refined version of a body shape index; BMI: body mass index; CI:
confidence interval; HR: hazard ratio.
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necessity for more refined and effective tools

for early detection and risk stratification.
The traditional use of BMI and waist

circumference for anthropometric assess-

ments in clinical settings is increasingly

questioned due to their inadequacy in accu-
rately reflecting the metabolic and cardio-

vascular risks of obesity. Specifically, the

inability of BMI to differentiate between

fat and muscle mass and its inability to

account for fat distribution severely limits

its predictive power for cardiovascular risk.

This is particularly problematic considering

the strong link between central adiposity

and increased risk of CVD, suggesting

that BMI alone might not offer a true
reflection of an individual’s cardiovascular

health.15,16 Similarly, although waist cir-

cumference is a better marker of central adi-

posity than BMI, its failure to account for

variations in body size, particularly height,

could result in misclassification of cardio-

vascular risk among diverse populations.

This issue is compounded by the absence

of standardized measurement techniques,

which introduces further variability and
potential inaccuracies in cardiovascular

risk assessment, thereby undermining the

reliability of waist circumference as a sole

metric.15,17

WHtR emerges as a superior metric over

BMI and waist circumference for evaluating

cardiovascular risks, due to its ability to
provide a more accurate assessment of cen-

tral adiposity across varied populations.

However, WHtR is not devoid of limita-

tions. Its simplicity, while beneficial for

widespread use, may overlook the intricate

dynamics of fat distribution and the distinct

health implications of various fat types.

Moreover, the application of a universal

WHtR threshold fails to account for indi-

vidual differences in body composition,
namely the nuanced variations across eth-

nicities, ages, and sexes. Such oversights

highlight the need for more sophisticated

and individualized health metrics that can

capture the multifaceted nature of obesity

and its impact on cardiovascular health

more accurately.4,18 This critical evaluation

of WHtR, BMI, and waist circumference

underscores the urgent need for more

advanced and nuanced health assessment
tools.

Table 2. Multivariate Cox regression analysis of the association between ABSI-cm and cardiovascular
mortality.

Number of

events/

1000 person-

years

Model Ia Model IIb Model IIIc

HR (95% CI) P HR (95% CI) P HR (95% CI) P

ABSI-cm (per 1 SD

increment)

4.00 2.22 (2.14, 2.31) <0.001 1.25 (1.19, 1.32) <0.001 1.20 (1.13, 1.27) <0.001

As categorical

variables

Q1 1.15 Reference Reference Reference

Q2 2.06 1.85 (1.51, 2.27) <0.001 1.11 (0.90, 1.37) 0.313 1.09 (0.88, 1.34) 0.445

Q3 3.92 3.58 (2.97, 4.32) <0.001 1.24 (1.02, 1.51) 0.028 1.15 (0.94, 1.40) 0.175

Q4 10.19 9.67 (8.12, 11.51) <0.001 1.67 (1.38, 2.02) <0.001 1.49 (1.22, 1.81) <0.001

aModel I was not adjusted.
bModel II was adjusted for age, sex, and race.
cModel III was adjusted for age, sex, race, systolic blood pressure, diastolic blood pressure, education level, smoking

status, body mass index, diabetes, and hypertension.

ABSI-cm: refined version of a body shape index; CI: confidence interval; HR: hazard ratio.
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To address the limitations of BMI and
waist circumference, the development of
ABSI and its novel adaptation, ABSI-cm,
represents a significant advancement in the
field of anthropometric assessments. By
incorporating BMI, waist circumference,
and height, ABSI-cm offers a more nuanced
measure of body fat distribution and its
associated health risks. Our findings, utiliz-
ing the large-scale NHANES cohort, fur-
ther demonstrate that ABSI exhibits
superior diagnostic performance across var-
ious CVD conditions, with higher AUC
values in predictive models, highlighting
its potential to more accurately identify
individuals at increased risk for cardiovas-
cular morbidity and mortality. Importantly,
ABSI has been associated with various met-
abolic diseases, supporting the metric’s
broad applicability and reliability.19–21 The
innovation of ABSI-cm addresses critical
gaps in traditional metrics by adjusting for
variations in body size, thus providing a
more accurate assessment of visceral fat—
a key factor in cardiovascular health.
Moreover, the introduction of ABSI-cm as
a standardized metric enhances its applica-
bility and interpretability in clinical prac-
tice, promoting early intervention and
personalized care strategies.

As an observational study, this work has
certain limitations. The analysis is primarily
based on NHANES data, and the general-
izability of our findings may be restricted
due to the dataset’s specific demographic
characteristics. Additionally, although
adjustments were made for known con-
founders, the possibility of residual con-
founding cannot be ruled out. The use of
ABSI-cm, although innovative, requires
further validation in comparison with tradi-
tional measures across diverse groups.
Despite these considerations, this study
adds to the literature on advanced anthro-
pometric measures in cardiovascular health,
emphasizing the potential of ABSI-cm for
enhanced risk stratification and calling for

continued development in CVD risk man-

agement approaches.

Conclusion

Compared with traditional indices such as

BMI and waist circumference, ABSI-cm

exhibits an enhanced capability for screen-

ing CVD and improved predictive accuracy

for CVD mortality. This finding under-

scores the critical role of sophisticated

anthropometric indices in refining cardio-

vascular health assessments and informing

public health policy development.

Consequently, this study contributes signif-

icantly to improving CVD risk stratification

and management, advocating for the inclu-

sion of advanced tools such as ABSI-cm

into clinical and public health protocols.
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