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	 Type 2 diabetes and central obesity frequently coexist, but coexistence does not 
establish a distinct disease entity, biological interaction, or treatment indication. This critical 
narrative review examines whether confirmed type 2 diabetes plus a standardised waist 
measurement can serve as a low-cost risk-recognition trigger within the cardiovascular–
kidney–metabolic (CKM) continuum. PubMed and authoritative guideline, government, and 
publisher repositories were searched for English-language evidence published from January 
2010 through July 2026, with earlier landmark outcome trials retained when needed. Evidence 
most directly addressing the joint construct remains limited. Broader cohorts show that waist-
based measures can be associated with cardiovascular and mortality outcomes in type 2 
diabetes, but findings vary by population, adiposity metric, model specification, and sex. Only a 
minority evaluated incremental predictive performance, and none established that the proposed 
trigger improves clinical decisions or identifies differential treatment response. Visceral and 
ectopic adipose dysfunction provides biological coherence through altered lipid flux, insulin 
resistance, inflammation, endothelial injury, and cross-organ effects. Randomised trials support 
sodium–glucose cotransporter-2 inhibitors and glucagon-like peptide-1 receptor agonists 
in defined cardiorenal–metabolic populations, but not prescribing on the basis of diabetes 
plus waist measurement alone. We therefore position this combination as a risk-recognition 
trigger that should prompt standardised anthropometry, CKM staging, and comprehensive 
risk assessment while management remains indication-based. Prospective studies must test 
interaction, calibration, discrimination, net benefit, feasibility, cost, and equity, particularly in 
Indonesia and other Asian populations. If validated and equitably implemented, this pathway 
could support Sustainable Development Goal 3 Targets 3.4 and 3.8.

Keywords: Central obesity; Immunometabolism; Indonesia; Sustainable Development Goal 3;
Type 2 diabetes; Visceral adiposity; Waist circumference.

	 Type 2 diabetes is a heterogeneous 
cardiometabolic disease whose major consequences 
extend beyond chronic hyperglycaemia to 
atherosclerotic cardiovascular disease (ASCVD), 
heart failure, chronic kidney disease (CKD), 
metabolic dysfunction-associated steatotic liver 

disease (MASLD), disability, and premature 
multimorbidity. Global pooled analyses documented 
a large rise in diabetes prevalence from 1990 to 
2022 and more than one billion people living with 
obesity in 2022.1,2 These parallel epidemics make 
glucose-only and body-mass-index (BMI)-only 
descriptions increasingly inadequate.
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	 Fat distribution matters. BMI is useful for 
population surveillance and can support clinical 
assessment, but it does not separate adipose from 
lean tissue or identify visceral and ectopic lipid. 
Waist circumference is an inexpensive surrogate 
for abdominal adiposity and can add information 
within BMI categories, provided that it is measured 
with a standard protocol and interpreted using 
sex- and population-appropriate thresholds.3 
Contemporary clinical-obesity criteria similarly 
emphasise tissue or organ dysfunction rather than 
body size alone.4 Neither approach implies that 
waist circumference directly quantifies visceral fat 
or that one universal threshold predicts outcomes 
equally across populations.
	 Metabolic syndrome identifies a risk-
factor cluster; clinical obesity requires adiposity-
related tissue or organ dysfunction; and CKM 
syndrome stages integrated metabolic, kidney, 
and cardiovascular risk. The proposal evaluated 
here does not compete with these constructs. Its 
narrower contribution is operational: in a person 
with confirmed type 2 diabetes, a standardised 
waist measurement may serve as a low-cost 
trigger for CKM staging and comprehensive risk 
assessment. Whether this trigger adds predictive 
or clinical utility beyond established assessment 
remains unproven.4,5

	 The clinical literature is broader than the 
few studies that explicitly analyse diabetes and 
abdominal obesity as a joint construct. Within 
established type 2 diabetes cohorts, ADVANCE, 
ACCORD, the Beijing and Xinjiang cohorts, 
and REWIND evaluated waist-based adiposity 
against cardiovascular, heart-failure, or mortality 
outcomes, with heterogeneous associations and 
limited assessment of incremental prediction.6–10 
More directly, an Iranian cohort analysed diabetes 
with abdominal obesity as a joint category, 
whereas the Mexico City study was BMI-primary 
but included a supportive waist-based sensitivity 
analysis.11,12 Table 1 distinguishes these evidence 
layers and their inference boundaries.
	 Indonesia is an important setting for 
evaluation, but national marginal prevalences 
must not be multiplied or interpreted as individual-
level overlap. The 2023 Indonesia Health Survey 
reported diabetes prevalence of 11.7% based on 
blood-glucose examination and central-obesity 
prevalence of 36.8% among people aged 15 years 

or older.13 A national repeated cross-sectional 
analysis documented trends in diabetes and pre-
diabetes, with undiagnosed disease remaining 
substantial,14 while an analysis of Indonesians 
with diabetes found substantial BMI-defined 
obesity.15 These data establish population burden, 
not interaction, prognosis, or an Indonesian waist 
threshold for hard outcomes.
	 This review therefore asks a narrower and 
testable question: can confirmed type 2 diabetes 
plus a standardised waist measurement function 
as a low-cost risk-recognition trigger within CKM 
care? We distinguish the proposed trigger from 
established constructs, separate joint-construct 
evidence from broader waist-prognostic evidence, 
examine biological and clinical plausibility, and 
specify the validation required before the trigger 
can influence risk prediction or clinical decisions.

Material and Methods

	 This critical narrative review and 
conceptual synthesis asked whether confirmed type 
2 diabetes plus a standardised waist measurement 
can function as a clinically useful risk-recognition 
trigger within the CKM continuum. PubMed was 
searched for English-language reports published 
from 1 January 2010 through 20 July 2026. Targeted 
searches of professional-society, government, 
guideline, and publisher repositories identified 
current consensus documents and national data. 
Earlier landmark randomised outcome trials were 
retained when needed to evaluate pharmacological 
or causal claims.
	 The focused clinical-outcomes search 
was rerun during revision and returned 206 
records. The final PubMed string was: ((“type 2 
diabetes”[Title/Abstract] OR T2D[Title/Abstract]) 
AND (“central obesity”[Title/Abstract] OR 
“abdominal obesity”[Title/Abstract] OR “waist 
circumference”[Title/Abstract] OR “waist-to-hip 
ratio”[Title/Abstract]) AND (“cardiovascular 
event”[Title/Abstract] OR “cardiovascular 
events”[Title/Abstract] OR mortality[Title/
Abstract] OR “heart failure”[Title/Abstract] 
OR “kidney disease”[Title/Abstract] OR “renal 
outcome”[Title/Abstract]) AND (cohort[Title/
Abstract] OR prospective[Title/Abstract] OR 
longitudinal[Title/Abstract] OR “post hoc”[Title/
Abstract])) AND (“2010/01/01”[Date - Publication] 
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: “2026/07/20”[Date - Publication]) AND 
English[Language]
	 Titles and abstracts were screened for 
longitudinal or post hoc studies in adults with type 2 
diabetes that evaluated waist circumference, central 
obesity, or waist-to-hip ratio against incident 
cardiovascular, kidney, or mortality outcomes. 
Cross-sectional or surrogate-only reports, 
paediatric or pregnancy studies, type 1 diabetes, 
and reports without a diabetes-specific analysis 
were not used as clinical-outcome evidence. Full 
texts were reviewed to extract waist measurement 
or cut-off, adjustment variables, interaction testing, 
and predictive-performance metrics. Evidence was 
grouped as (1) joint-construct evidence, in which 
diabetes and abdominal adiposity were analysed 
jointly, and (2) contextual prognostic evidence, in 
which waist-based adiposity was evaluated within 
an established type 2 diabetes cohort. Table 1 
presents representative studies most informative for 
these questions. Mechanistic, guideline, trial, and 
Indonesian evidence was selected through targeted 
searches and reference chaining.
	 Evidence was synthesised across 
epidemiological association, biological coherence, 
differentiation from existing constructs, 
pharmacological and clinical actionability, and 
validation. We explicitly separated coexistence, 
association, statistical interaction, incremental 
predictive value, and impact on clinical decisions. 
No protocol was registered and no duplicate 
screening, formal risk-of-bias instrument, certainty 
grading, or meta-analysis was undertaken; the 
review is therefore structured and critical but not 
systematic or exhaustive. PubMed was the only 
bibliographic database searched systematically.

Results

	 Evidence was organised in two layers. 
Evidence directly testing the joint diabetes–
central-obesity construct or a trigger-based 
clinical pathway remains limited. A broader set 
of type 2 diabetes cohorts evaluated waist-based 
adiposity as a prognostic exposure; associations 
were heterogeneous and only a minority assessed 
incremental predictive performance. Biological 
evidence supports convergence among visceral 
adiposity, insulin resistance, inflammation, and 
organ injury, while existing CKM and clinical-

obesity frameworks already capture much of the 
construct. Accordingly, the combination is best 
treated as a risk-recognition trigger that requires 
prospective validation.
Biological Coherence: What Is Established
	 Adipose tissue is an endocrine, immune, 
and energy-buffering organ. Healthy expansion 
depends on adipogenesis, vascular adaptation, 
extracellular-matrix remodelling, and the capacity 
to store lipid safely. When these processes 
are exceeded, adipocyte hypertrophy, relative 
hypoxia, cellular stress, fibrosis, and cell death 
favour monocyte recruitment and a gradual shift 
toward a pro-inflammatory tissue environment.16–19 
This response is heterogeneous: two people with 
similar waist measurements may differ markedly in 
subcutaneous storage capacity, visceral fat, ectopic 
lipid, muscle mass, fitness, and inflammatory state.
	 Visceral adiposity can increase non-
esterified fatty-acid flux to the liver. Diacylglycerol, 
ceramide, de novo lipogenesis, mitochondrial 
substrate overload, and protein kinase C signalling 
contribute to hepatic and skeletal-muscle insulin 
resistance. Adipokine imbalance and immune-
cell signalling can reinforce impaired insulin 
action, while pancreatic beta cells face increased 
secretory demand. Once hyperglycaemia is 
established, oxidative stress, advanced glycation, 
endothelial dysfunction, and microvascular injury 
add to the network.20,21 These mechanisms explain 
biological convergence; they do not prove that 
the combination has predictive value beyond the 
variables already used in clinical care.
	 Cross-organ effects are equally important. 
Hypertension, atherogenic dyslipidaemia, renal 
sodium retention, glomerular haemodynamic 
stress, albuminuria, myocardial lipid accumulation, 
microvascular dysfunction, and fibrosis connect 
metabolic exposures to ASCVD, CKD, and heart 
failure. Ectopic liver fat links insulin resistance to 
MASLD and atherogenic lipoprotein production. 
Sleep-disordered breathing can add intermittent 
hypoxia and sympathetic activation. Current 
cardiovascular and liver guidance supports 
integrated assessment of these conditions.22,23 
Figure 1 translates this biological rationale into 
a stepwise clinical pathway while retaining a 
validation gate between risk recognition and claims 
of added clinical utility.
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Fig. 1. Stepwise clinical pathway and validation boundary for the proposed risk-recognition trigger

	 Confirmed type 2 diabetes and a 
standardised waist measurement constitute the 
proposed risk-recognition trigger. The trigger 
should prompt CKM staging and comprehensive 
cardiovascular, kidney, metabolic, liver, sleep, 
functional, and social assessment, followed by 
guideline-directed, indication-based management. 
It is not a diagnosis or a stand-alone treatment 
indication. The validation gate emphasises that 
association does not establish interaction, added 
predictive performance, net clinical benefit, 
impact, or equity. Abbreviations: ASCVD, 
atherosclerotic cardiovascular disease; BP, blood 
pressure; CKM, cardiovascular–kidney–metabolic; 
eGFR, estimated glomerular filtration rate; HF, 
heart failure; T2D, type 2 diabetes; UACR, urine 
albumin-to-creatinine ratio.
	 Inflammatory biomarkers should not be 
used to define the proposed risk-recognition trigger. 
High-sensitivity C-reactive protein is nonspecific, 
and cytokine concentrations vary with infection, 
smoking, inflammatory disease, medication, 
and assay platform. An immunometabolic-risk 
label based on a cytokine panel would therefore 
be difficult to reproduce and could encourage 
testing without a management consequence. 
Immunometabolism is best used here as an 

explanatory framework, not as a routine diagnostic 
assay.
Clinical Evidence: Association Does Not 
Establish Added Value
	 Table 1 distinguishes joint-construct 
evidence from broader waist-prognostic evidence. 
In ADVANCE, WC and WHR were associated 
with several cardiovascular outcomes; relative 
integrated discrimination improvement favoured 
WHR for most outcomes, although receiver-
operating-characteristic areas did not separate 
the anthropometric measures.6 In ACCORD, 
continuous WC was associated with heart failure 
and all-cause mortality but not ASCVD, whereas 
dichotomous central obesity was not independently 
associated with the outcomes after adjustment.7 
These contrasting findings show why association, 
threshold choice, and incremental performance 
must be reported separately.
	 The Bei j ing cohor t  repor ted  an 
adjusted association between central obesity 
and cardiovascular events over 10 years.8 In the 
Xinjiang cohort, each SD increase in WC was 
associated with cardiovascular events (HR 1.57, 
95% CI 1.39–1.78); adding WC to a clinical base 
model improved the integrated discrimination 
index by 2.6%, although calibration and decision-
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curve analysis were not reported.9 In the REWIND 
placebo group, WC was associated with MACE-3 
(HR 1.12, 95% CI 1.02–1.22), but estimates were 
less stable when adiposity measures were modelled 
jointly and incremental clinical utility was not 
tested.10

	 Evidence for the joint construct is 
narrower. The Iranian cohort found increased 
incident cardiovascular disease for diabetes plus 
abdominal obesity (HR 1.46, 95% CI 1.07–1.98), 
but not cardiovascular or all-cause mortality; the 
formal interaction was not significant and findings 
varied by sex.11 The Mexico City cohort primarily 
defined obesity using BMI, but a sensitivity 
analysis using waist cut-offs supported higher 
mortality in the combined category; it therefore 
provides supportive, not definitive, waist-based 
evidence.12

	 Across these studies, a joint category 
compared with a healthy reference group does 
not test biological interaction; a significant waist 
coefficient does not establish improved calibration, 
discrimination, or decisions; and dichotomising 
waist simplifies implementation at the cost of 
information and threshold dependence. Future 
studies should analyse waist continuously and 
with pre-specified thresholds, report additive and 
multiplicative interaction, and compare models 
containing the same established predictors.
Relationship to Existing Constructs
	 Metabolic syndrome clusters abdominal 
adiposity, dysglycaemia, blood pressure, 
triglycerides, and high-density-lipoprotein 
cholesterol. Clinical-obesity criteria require 
adiposity-related tissue or organ dysfunction. 
CKM syndrome integrates metabolic risk, CKD, 
subclinical and clinical cardiovascular disease, 
staging, and risk-based therapy. A parallel disease 
label would add terminology without demonstrated 
information or utility.
	 The proposed distinction is operational 
rather than nosological. It begins with two low-
cost observations—confirmed type 2 diabetes 
and a standardised waist measurement—and uses 
their coexistence to trigger CKM staging and 
comprehensive risk assessment. It does not replace 
metabolic-syndrome criteria, a clinical-obesity 
diagnosis, CKM staging, organ-specific diagnoses, 
or validated risk equations; nor should it function as 
a billing code or stand-alone treatment indication.

A Proposed Risk-Recognition Trigger and 
Validation Path
	 The proposed clinical sequence is 
explicit: (1) confirm type 2 diabetes using accepted 
diagnostic criteria; (2) obtain a standardised waist 
measurement at a specified anatomical site; (3) 
perform CKM staging and comprehensive risk 
assessment; and (4) initiate or optimise guideline-
directed management according to established 
indications and patient priorities. Table 2 separates 
the two trigger components from enrichment 
variables, outcomes, and validation requirements. 
The waist protocol should record tape type, 
posture, respiratory phase, clothing, duplicate 
measurements, and threshold system, while 
preserving waist as a continuous variable.
	 Enrichment variables—blood pressure, 
lipid profile, smoking, estimated glomerular 
filtration rate (eGFR), urine albumin-to-creatinine 
ratio (UACR), established ASCVD, heart failure, 
MASLD, obstructive sleep apnoea, medication 
exposure, fitness, and social constraints—should 
not be folded into the entry definition. Doing so 
would make the construct circular: it would be 
labelled high risk because it already contains 
high-risk disease. Instead, these variables belong 
in stratification models and effect-modification 
analyses.
	 Development and validation should 
follow prediction-model reporting and risk-of-
bias standards.24,25 A candidate model should be 
compared with a pre-specified reference model, not 
an artificially weak comparator. Internal validation 
should address optimism; external validation 
should examine calibration-in-the-large, calibration 
slope, discrimination, and clinical utility across 
sex, age, ancestry, socioeconomic position, and 
care setting. Calibration is particularly important 
because a model can discriminate reasonably yet 
systematically overestimate or underestimate 
absolute risk.26 Reclassification statistics alone are 
insufficient.
	 A stronger test is whether a standardised 
trigger-based pathway changes decisions or 
outcomes. Pragmatic studies could randomise 
clinics to usual care or to confirmed type 2 diabetes 
’! standardised waist measurement ’! CKM staging 
and comprehensive risk assessment ’! guideline-
directed management, while preserving evidence-
based treatment in both groups. Outcomes 
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should include appropriate CKM staging, UACR 
and eGFR assessment, indicated therapies, 
cardiovascular and kidney events, quality of life, 
treatment burden, costs, stigma, and equity.

Discussion

	 The central interpretive finding is that 
biological coherence and risk concentration do 
not by themselves justify a new diagnosis or 
trigger-specific prescription. The present clinical 
role is pragmatic: confirmed type 2 diabetes plus 
a standardised waist measurement can serve as a 
risk-recognition trigger for comprehensive CKM 
assessment, while treatment remains driven by 
absolute risk, organ disease, approved indications, 
safety, access, and patient priorities.
Clinical and Pharmacological Translation
	 The immediate response to the proposed 
risk-recognition trigger is comprehensive 
assessment, not automatic reclassification. At 
minimum, care should document standardised 
waist and BMI, blood pressure, smoking, lipids, 
HbA1c, eGFR, UACR, established ASCVD and 
heart failure, and medicines that affect weight 
or cardiorenal risk. Evaluation for MASLD, 
sleep apnoea, functional limitation, depression, 
diet, physical activity, food insecurity, treatment 
affordability, and patient goals should be 
individualised.
	 Management remains indication-based. 
The 2026 Standards of Care in Diabetes support 
individualised nutrition and activity, evidence-
based obesity treatment, blood-pressure and lipid 
control, and selection of glucose-lowering therapy 
according to cardiovascular and kidney disease, 
weight goals, safety, and preferences.27,28 The CKM 
guideline similarly prioritises stage, absolute risk, 
and expected benefit.5 A waist threshold should not 
override a proven indication or create one where 
evidence is absent.
	 Randomised trials establish several 
outcome-modifying options in defined populations. 
In EMPA-REG OUTCOME, the sodium–glucose 
cotransporter-2 (SGLT2) inhibitor empagliflozin 
reduced cardiovascular outcomes and mortality 
in type 2 diabetes with established cardiovascular 
disease.29 In LEADER and REWIND, the glucagon-
like peptide-1 (GLP-1) receptor agonists liraglutide 
and dulaglutide, respectively, reduced major 

cardiovascular events in their type 2 diabetes trial 
populations.30,31 In FLOW, semaglutide reduced 
major kidney outcomes and cardiovascular death 
among people with type 2 diabetes and CKD.32 
These benefits support integrated cardiorenal–
metabolic care, but none of the trials enrolled 
participants on the basis of the proposed risk-
recognition trigger or proved that waist modifies 
treatment effect.
	 SELECT showed cardiovascular benefit 
with semaglutide 2.4 mg in people with overweight 
or obesity and established cardiovascular disease 
who did not have diabetes.33 It supports the 
principle that treating adiposity can improve 
cardiovascular outcomes in a selected population, 
but it cannot be directly extrapolated to every 
person with type 2 diabetes and central obesity. 
Drug choice must still reflect approved indications, 
comorbidities, contraindications, tolerability, cost, 
supply, and shared decision-making.
	 CANTOS demonstrated that interleukin-
1â inhibition reduced recurrent cardiovascular 
events in selected patients with prior myocardial 
infarction and residual inflammatory risk.34 This 
is evidence for a causal inflammatory component 
in atherosclerosis, not a rationale for routine 
cytokine testing or anti-inflammatory treatment 
in the risk-recognition trigger. The distinction is 
important: a mechanistic pathway may be causal 
while a biomarker or label remains clinically non-
actionable.
	 Metabolic surgery can be considered 
according to established eligibility, expected 
benefit, operative risk, patient preference, and 
access; it should not be triggered by the proposed 
risk-recognition trigger alone. Likewise, aggressive 
weight loss can be inappropriate in frailty, catabolic 
illness, pregnancy, some eating disorders, or when 
unintentional weight loss signals disease. Waist 
reduction is a useful longitudinal measure, but it 
is not a substitute for patient-important outcomes.
Indonesia, Implementation, and Equity
	 I n d o n e s i a  o f f e r s  a  c o m p e l l i n g 
implementation setting because waist measurement 
is inexpensive and primary care already addresses 
diabetes and hypertension. Nevertheless, the 11.7% 
diabetes and 36.8% central-obesity estimates 
are separate national prevalences13; they neither 
give the joint prevalence nor identify who has 
organ injury. Individual-level linked data are 
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required before estimating overlap, interaction, or 
attributable risk. Thresholds should be validated 
against outcomes rather than adopted solely 
because they are commonly used.
	 A feasible pathway could integrate the four 
steps in routine diabetes visits: confirm diabetes, 
measure waist consistently, stage CKM and 
complete risk assessment, and act on established 
indications. Implementation research should test 
staff training, measurement repeatability, time, 
patient acceptability, electronic-record fields, 
continuity, medication availability, and referral 
capacity. Screening without access to confirmatory 
assessment or treatment may increase burden 
without improving health.
	 E q u i t y  m u s t  b e  a  c o - p r i m a r y 
implementation outcome. Analyses should be 
stratified by sex, age, island or province, rurality, 
disability, insurance, income, and care setting. 
Low-cost anthropometry may improve reach, but 
expensive imaging, biomarker panels, and newer 
medicines can widen disparities. Person-first 
communication should avoid blame and explain 
that waist is one risk marker within a network 
shaped by biology, medicines, sleep, food systems, 
built environments, and socioeconomic constraints.
	 The public-health objective is not to 
create a parallel programme. It is to make existing 
diabetes services more integrated: measure central 
adiposity reliably, identify CKD and cardiovascular 
disease earlier, ensure access to essential medicines, 
support culturally appropriate nutrition and activity, 
and monitor retention and financial protection. 
These outcomes are more meaningful than the 
uptake of a new label.
	 From a global-health perspective, 
this implementation pathway is aligned with 
Sustainable Development Goal 3 (SDG 3).35 
Earlier recognition and integrated management 
of cardiovascular, kidney, and metabolic risk are 
relevant to Target 3.4, whereas implementation 
through accessible primary care and equitable 
access to evidence-based treatment are relevant to 
Target 3.8. This alignment should be interpreted as 
a potential contribution rather than a demonstrated 
impact, because clinical utility, feasibility, and 
equity remain to be prospectively evaluated.
Limitations of the Evidence and This Review
	 Direct evidence for the joint diabetes–
central-obesity construct and a trigger-based 

clinical pathway is limited. The broader waist-
prognostic literature in type 2 diabetes is larger 
but heterogeneous in measurement protocol, 
threshold, population, outcome, adjustment, and 
model specification. Residual confounding, reverse 
causation, illness-related weight loss, medication 
effects, fitness, muscle mass, and survivor bias 
remain concerns. Only a minority of studies 
assessed incremental predictive performance, and 
none established trigger-guided treatment benefit. 
Evidence from Southeast Asia remains limited.
	 Anthropometry is an imperfect proxy. 
Waist circumference does not identify the tissue 
compartment or organ in which lipid is stored, 
while CT and MRI are costly and unsuitable 
for routine population screening. BMI remains 
useful and should not be discarded. Repeated 
measurements, measurement error, and changes 
over time are often missing, which can attenuate 
or distort associations.
	 This review is narrative. It lacks a 
registered protocol, duplicate screening, formal 
certainty grading, and meta-analysis; selection 
and interpretation bias therefore remain possible. 
PubMed was the only bibliographic database 
searched systematically, so relevant reports may 
have been missed despite targeted repository and 
reference-list searches. The focused search string 
and selection logic are now reported to improve 
reproducibility, but the search was not designed as 
a systematic-review workflow. Rapidly evolving 
pharmacological and CKM guidance will require 
reassessment. The proposed pathway is hypothesis-
generating and must not be cited as a validated 
diagnostic definition.
	 Finally, cardiometabolic multimorbidity 
reflects many trajectories beyond adiposity. Pooled 
cohort evidence links overweight and obesity to 
cardiometabolic multimorbidity,36 but genetics, 
ageing, smoking, social disadvantage, early-life 
exposures, physical fitness, and treatment access 
also shape progression. A waist-centred framework 
is useful only if it remains connected to this broader 
context.
Research Priorities
	 Research should proceed in a staged 
sequence. First, prospective cohorts should 
standardise waist measurement, preserve continuous 
values, and pre-specify thresholds. Second, 
analyses should test additive and multiplicative 
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interaction between diabetes and central adiposity 
for ASCVD, heart failure, CKD progression, 
MASLD, mortality, function, and quality of life. 
Third, candidate models should be compared 
with CKM staging and validated risk equations 
using calibration, discrimination, decision curves, 
and net benefit. Fourth, external validation must 
include Indonesian and other Asian populations 
with adequate representation by sex, age, rurality, 
and socioeconomic position. Fifth, pragmatic trials 
should determine whether the pathway changes 
care and patient-important outcomes without 
increasing stigma, cost, or inequity.

Conclusion

	 Type 2 diabetes and central obesity 
commonly coexist within the CKM continuum, and 
visceral or ectopic adiposity provides biological 
coherence through insulin resistance, inflammation, 
endothelial injury, and organ crosstalk. Broader 
type 2 diabetes cohorts support attention to 
waist-based measures, but direct evidence for the 
joint construct is limited and does not establish 
synergistic interaction, transportable incremental 
prediction, trigger-guided clinical benefit, or 
differential treatment response. The combination 
should therefore be treated as a risk-recognition 
trigger, not a new diagnosis. The practical pathway 
is confirmed type 2 diabetes ’! standardised waist 
measurement ’! CKM staging and comprehensive 
risk assessment ’! guideline-directed, indication-
based management. Prospective validation—
especially in Indonesia—must test predictive 
performance, net benefit, feasibility, cost, and 
equity. If validated and equitably implemented, 
this pathway could support SDG 3 by strengthening 
noncommunicable-disease prevention and access 
to risk-based care.
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