National Institute for Health and Care
Excellence

Guideline version (Consultation)

Weight management suite

[A] Evidence review for accuracy of
anthropometric measures in assessing health
risks associated with overweight and obesity in
adults

| Clinical Guideline <...>NICE guideline CG189

| Methods, evidence and recommendationsEvidence reviews
underpinning recommendations 1.1.2 to 1.1.14 and research
recommendations in the NICE guideline

| April 2022

Draft for Consultation

These evidence reviews were developed
by Guideline Development Team

NICE accredited
Wil ong UkicesrediTotion







DRAFT FOR CONSULTATION

Disclaimer

The recommendations in this guideline represent the view of NICE, arrived at after careful
consideration of the evidence available. When exercising their judgement, professionals are
expected to take this guideline fully into account, alongside the individual needs, preferences
and values of their patients or service users. The recommendations in this guideline are not
mandatory and the guideline does not override the responsibility of healthcare professionals
to make decisions appropriate to the circumstances of the individual patient, in consultation
with the patient and/or their carer or guardian.

Local commissioners and/or providers have a responsibility to enable the guideline to be
applied when individual health professionals and their patients or service users wish to use it.
They should do so in the context of local and national priorities for funding and developing
services, and in light of their duties to have due regard to the need to eliminate unlawful
discrimination, to advance equality of opportunity and to reduce health inequalities. Nothing
in this guideline should be interpreted in a way that would be inconsistent with compliance
with those duties.

NICE guidelines cover health and care in England. Decisions on how they apply in other UK
countries are made by ministers in the Welsh Government, Scottish Government, and
Northern Ireland Executive. All NICE guidance is subject to regular review and may be
updated or withdrawn.
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1 Accuracy of anthropometric measures in
assessing health risks associated with
overweight and obesity in adults

1.1 Review question

What are the most accurate and suitable anthropometric methods and associated boundary
values for different ethnicities, to assess the health risk associated with overweight and
obesity in adults, particularly those in black, Asian and minority ethnic groups?

1.1.1 Introduction

Overweight and obesity, as well as a person’s central adiposity, is a risk factor for the
development of health problems such as cardiovascular disease, type 2 diabetes,
hypertension, dyslipidaemia, and some types of cancers.

The 2014 NICE guideline on obesity identification, assessment and management advise
using body mass index (BMI) as a practical estimate of adiposity in adults but to interpret
BMI with caution because it is not a measure of adiposity. The recommendations also state
that BMI should be interpreted with caution especially in populations such as people of Asian
family origin as they have comorbidity risk factors that are of concern at different BMIs (lower
for adults of an Asian origin). The 2013 NICE guideline on BMI: preventing ill health and
premature death in black, Asian and other minority ethnic groups, advise the use of lower
thresholds (23 kg/m? to indicate increased risk and 27.5 kg/m? to indicate high risk) for BMI to
trigger action to prevent type 2 diabetes among Asian (South Asian and Chinese)
populations. The guideline also recommends extending the use of lower BMI thresholds to
trigger action to prevent type 2 diabetes among black African and African-Caribbean
populations.

This topic was reviewed by NICE’s surveillance team and evidence, and expert feedback
indicated the discriminatory value of waist-to-height ratio (WHtR) as an alternative measure
for adiposity. The aim of this review is to identify the most accurate anthropometric
measures, or combination of measures in measuring health risk associated with overweight
and obesity, particularly those in black, Asian and minority ethnic groups. Additionally, the
aim of the review is to identify optimal boundary values for different anthropometric measures
that are associated with overweight, obesity, and central adiposity in adults, particularly those
in black, Asian and minority ethnic groups.

1.1.2 Summary of the protocol

Table 1: PICO table for accuracy of anthropometric methods in assessing health risks
in adults

PICO Table
Population Inclusion: Adults aged 18 years and above.

Population will be stratified by ethnicity:
e Black African/ Caribbean

e Asian

o South Asian

o Chinese

o other Asian background
o White

8
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PICO Table
e  Other ethnic groups
o Arab
o Any other ethnic background
e Multiple or mixed ethnic group
Further stratification within these groups will be informed by the evidence
identified.
Test Method of measurement:
o BMI
o Waist-to-height ratio (WHtR)
o Waist-to-hip ratio (WHR)
e Waist circumference (WC)
Combinations of methods of measurement.
Reference Development of a condition of interest:
standard e Type 2 diabetes (T2DM)
e Cardiovascular disease (including coronary heart disease (CVD))
e Cancer

e Dyslipidaemia

e Hypertension

e All-cause Mortality

Outcomes Prediction of people later developing:

e Type 2 diabetes (T2DM)
e Cardiovascular disease (including coronary heart disease (CVD))
e Cancer
e Dyslipidaemia
e Hypertension
e All-cause mortality

Prognostic/ diagnostic accuracy:
e Sensitivity
e Specificity
e Likelihood ratios
e Predictive values

Optimal boundary values will be explored using the following methods:
e Area under the curve (c-statistic)
e Youden’s index

1.1.3 Methods and process

This evidence review was developed using the methods and process described in
Developing NICE guidelines: the manual. Methods specific to this review question are
described in the review protocol in appendix A and the methods are described in appendix B.

Declarations of interest were recorded according to NICE's conflicts of interest policy.

1.1.4 Prognostic and Diagnostic evidence

1.1.4.1 Included studies

A combined search was conducted for the adults and children and young people review. A
total of 14,299 studies were identified in the search. Following title and abstract screening, 76

9
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studies were identified as being potentially relevant prognostic accuracy studies in the adult
population. These studies were reviewed against the inclusion criteria as described in the
review protocol (Appendix A). Overall, 29 studies were included. These studies covered the
following populations and health risks:

e Black African/ Caribbean population (1 study)
o Type 2 diabetes (1 study)
e Chinese population (7 studies)
o Type 2 diabetes (2 study)
o Cardiovascular disease (1 study)
o Hypertension (4 studies)
e Other Asian population (Thai, South Korean, Japanese) (6 studies)
o Type 2 diabetes (2 studies)
o Cardiovascular disease (2 studies)
o Hypertension (2 studies)
e Arab population (1 study)
o Type 2 diabetes (1 study)
¢ Other ethnicities (lranian, Peruvian, Brazilian, Hispanic) (8 studies)
o Type 2 diabetes (5 studies)
o Cardiovascular disease (2 studies)
o Hypertension (1 study)
¢ White population (4 studies)
o Type 2 diabetes (1 study)
o Hypertension (1 study)
o All-cause mortality (2 studies)
e Studies reporting multiple ethnicities (White, African/Caribbean population and
Hispanic population):
o Type 2 diabetes (2 studies)

Prognostic accuracy studies were not identified for South Asian population. Additionally, 3
studies were identified which included black African/ Caribbean population but only explored
type 2 diabetes. For these populations, diagnostic accuracy studies were explored to further
provide evidence on accuracy of anthropometric measures. From the 14,299 records, an
additional 72 diagnostic accuracy studies were included based on title and abstract. These
studies were reviewed against the inclusion criteria as described in the review protocol
(Appendix A). Overall, 21 studies were included. These studies covered the following
populations and health risks:

e Black African/ Caribbean and South Asian population (1 study)
o Type 2 diabetes (1 study)
o Black African/ Caribbean population (9 studies)
o Type 2 diabetes (3 studies)
o Hypertension (5 studies)
o Dyslipidaemia (3 studies)
e South Asian population (11 studies)
o Type 2 diabetes (9 studies)
o Hypertension (6 studies)
o Dyslipidaemia (1 study)

See appendix E for evidence tables and the reference list in section 1.1.14.

1.1.4.2 Excluded studies

See appendix L for the list of excluded studies with reasons for their exclusion.

10
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1 1.1.5 Summary of studies included in the prognostic and diagnostic evidence
2 Prognostic accuracy evidence

Table 2: Black African/ Caribbean population

Sargeant 2002  Prospective Jamaica People 25-74 o Type 2 diabetes e Sensitivity Cut-off points were
(n=728) cohort study years old . WC o Specificity calculated using ROC
without . WHR e C-statistic curves. The “optimal” cut-
diabetes off point was where
e WHR sensitivity and specificity
Mean age are maximized.
(SD): Risk of bias: high
Men: 45.9 Applicability: direct
(13.1)
Women: 49.2
(14.9)

Table 3: Chinese population

Chen 2018  Prospective Cohort China  Adults without Hypertension Sensitivity Calculated
(n=20194) Study hypertension . WC «  Specificity optimal cut-off

o WHR ¢ LRs (Calculated) ;’rf‘é“;zzmﬂqng

. WHR e (C-Statistic Youden’s
Index.
Risk of bias:
high
Applicability:
direct

[NICE guideline title]: evidence reviews for [topic] DRAFT [(Month Year)]
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Nguyen Prospective cohort China  People 18-65 years e BMI Hypertension e Sensitivity Cut-off values
2008 study old without o Specificity selected
(n= 4492) hypertension Detatiat: utilising ROC
e (C-statistic analysis.
Mean age (95% ClI) R_isk of bias:
Men: 41.5 (41 to high
41.9) A_pplicability:
Women: 42.5 (42.1 diiees
to 42.9)
Wang Prospective Cohort ~ China  Women 40-70 e BMI Hypertension * Sensitivity The optimal cut-
2018 Study years old without ¢« WC Specificity off vaIFl)Jes were
n=719 hypertension e WHIR LRs(Calculated) selected via
WHR C-Statistic Youden’s Index
Age mean (SD): Risk of bias:
Prehypertensive high
group: 57.22 (6.52) Applicability:
Normal BP group: direct
54.83 (6.3)
Xia 2018 Type 2 diabet itivi Th timal
Iﬁ 2558 Prospective Cohort China  People 45 and © BMI U = GRS * Sens!t!v!ty Cuﬁooffpvl;?jes
(n= ) Study older with normal  WC *  Specificity were selected
basal plasma - L via Youden’s
glucose levels (Calculated) I, Pl o
C-Statistic ias: hi
Median Age (IQR): * blas.. h|gr.1. |
62 (56 to 70) Q.pp“tcab"'ty'
irec
Xu 2014 CVD via ischemi Cut-off val
u_ 1034 Prospective Cohort ~ China People 20 and © EBM strokc;/ 'a Isehemic * Sens!t!v!ty S‘;egte(\j/a hes
(n= ) Study older withoutcvp ¢ WC *  Specificity utilising ROC in
¢ WHR 0 LoEEk comparison to
e WHR the Z-Statistic
Risk of bias:
low

[NICE guideline title]: evidence reviews for [topic] DRAFT [(Month Year)]
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Y 201
a_ng%oz 8 Prospective Cohort ~ China
(n= ) Study
Yu 2020 Prospective Cohort ~ China.
Study
(n= 3406)

1 Table 4: Other Asian populations

Aekplakorn Prospective cohort Thailand
2007 study

(n=3499)

Choi 2018 Prospective cohort South
(n=5178) study Korea

[NICE guideline title]: evidence reviews for [topic] DRAFT [(Month Year)]

People 60 and
older without
diabetes

Mean age (SD)

66.81 (5.55)

Adults without
hypertension

Median Age (IQR)

45 (37 To 54)

BMI
wC
WHItR

BMI
wcC
WHItR

Mean age (SD) 43 (5)

Adults aged 40 to 70 years
old without hypertension

WC
WHR
WHtR

BMI
wC
WHR
WHItR

Type 2 diabetes

Hypertension

Coronary heart
disease

Hypertension

13

LRs (Calculated)

C-Statistic

Sensitivity
Specificity
C-statistic

Sensitivity
Specificity
C-statistic

Applicability:
direct
e Sensitivity The optimal
e Specificity cut-off values
LRs (Calculated) oo Select’ed
e via Youden’s
e (C-Statistic Ircless
Risk of bias:
moderate
Applicability:
direct
Sensitivity The optimal
Specificity cut-off values

were selected
via Youden'’s
Index.

Risk of bias:
moderate
Applicability:
direct

Adults 35 to 59 years of age

Cut-off values selected
utilising ROC analysis

Risk of bias: moderate
Applicability: direct

Risk of bias: high
Applicability: partially
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Lee 2015
(n=4454)

Moon 2018
(n=10038)

Oda 2013
(n=2,034)

Son 2016
(n=2,900)

[NICE guideline title]: evidence reviews for [topic] DRAFT [(Month Year)]

Prospective cohort
study

Prospective cohort
study

Prospective cohort
study

Prospective cohort
study

South Korea

South
Korea

Japan

South
Korea

Mean age: 53 in those who
did not develop hypertension
and 57 in those who did

People aged 40-69 years of
age

People aged 40-69 years of
age without CVD

Mean age (SD) 52.1 (empty
data)

Adults who visited Medical
Check-up Centre in both 2008
and 2011 and were free from
diabetes

Mean age (SD): 52 (9.2)

Non-diabetic participants) in a
health screening program,
who repeated the medical
check-up in 2005 and 2009,

Mean age (SD) 44.3 (6.5)

BMI Hypertension
wcC

WHR

WHtR

BMI CVD
wcC

WHR

WHItR

BMI Type 2 diabetes

BMI Type 2 diabetes
wC

WHR

WHtR

14

Sensitivity
Specificity
LRs
(calculated)
C-statistic

Sensitivity
Specificity
C-statistic

Sensitivity
Specificity
LRs
(calculated)
C-statistic

Sensitivity
Specificity
LRs
(calculated)
C-statistic

The optimal cut-off values
were selected via Youden’s
Index. The AUC of each
obesity marker was
compared those of BMI
using the DeLong method
Risk of bias: moderate
Applicability: direct

Risk of bias: high
Applicability: direct

Cut-off values selected
utilising ROC analysis
Risk of bias: high
Applicability: direct

Risk of bias: high
Applicability: direct
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Table 5: Arab population

Ma_:zc;m;r()ZOO? Prospective  Iraq Adults over 18 years Type 2 diabetes
(= ) cohort study old without diabetes ° WC
e WHIR
Mean age (SD) 44.9 e WHR
(15.8)
2

Table 6: Other ethnicities

Spec
LRs

(calculated)

C-statistic

Cut-off values
selected utilising
ROC analysis.
Risk of bias: high
Applicability:
direct

Bozorgmanesh Adults without Type 2 diabetes
2010 Prospective Iran diabetes . W C
(n= 3242) C?hdo"t TR

study Mean age (SD): e WHR

Men: 43.4 (14)
Women: 39.5 (12)

Hadaegh 2006 . Men without diabetes o BMI Type 2 diabetes
_ Prospective Iran
(n=1852) cohort e WHIR
study Age mean (SD):
45.1 (14.5)
Hadaegh 2009 . Adults without e BMI Type 2 diabetes
(1) Prcr:spr)tectlve Iran diabetes . WC
n= 2801 ity
( ) Sty _ o WHIR
Mean age (SD): e WHR
Men: 55 (10)

Women: 53 (9)

[NICE guideline title]: evidence reviews for [topic] DRAFT [(Month Year)]
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Sensitivity
Specificity
C-statistic

Sensitivity
Specificity
C-statistic

Sensitivity
Specificity
C-statistic

Cut off values
are derived
according to last
medical nutrition
therapy manual
texts

Risk of bias: high
Applicability:
direct

Risk of bias: high

Applicability:
direct

Cut-off values
selected utilising
ROC analysis.
Risk of bias:
moderate
Applicability:
direct
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Hadaegh 2009 p ’ | Women, 20 yearsand ¢ BMI Cardiovascular disease (including Sensitivity Risk of bias: high
(2) cc:ﬂf)rr)tec ivé lIran older, without CVD e WHIR coronary heart disease) Specificity Applicability:
(n=3620) direct
study y LRs
Mean age (SD) 54 (Calcu!at_ed)
(12.9) C-statistic
Rezende 2018 . , Adults without Hypertension Sensitivity Cut-off values
(n= 471) Prospective Brazil hypertension e BM Specificity selected utilising
Cohort s WC LRs ROC analysis
Sl Mean (SD) age: O BRI (Caloulated)  Risk of bias: high
Gtatiat Applicability:
38.9 (12.3) C-Statistic direct
Talaei 2012 . . e WC Cardiovascular disease (including Sensitivity The optimal cut-
(n=6323) Prospective Iran Adults without CVD coronary heart disease) Specificity off values were
cohort selected via
study Women Mean Age LRs e Tk
(SD) 50.3 (11.3) (calculated) ouden s index
C-statistic Risk of bias: high
Men Mean Age (SD) Applicability:
51.1 (11.9) direct
Za_f%l 1270 18 Prospective  Iran Iranian adults, aged © BMI Type 2 diabetes Sens!t!v!ty i'SkI_Of tt:'lﬁtS:' ot
(= ) cohort study 20-60 years, free of s WC Specificity Ll et
T2D at baseline e WHIR LRs direct
e WHR (calculated)
Mean age (SD) 37.3 i ts
(10.4)
Zafra-Tanaka . People 35 and older e BMI Type 2 diabetes Sensitivity The optimal cut-
2020 Prospective Peru iy off values were
e WC Specificity ;
(n= 2510) Cohort selected via
Study Age: median (IQR) Al LRS Youden’s Index
' ¢ WHR (Calculated) Risk of bias:
54.1 (44.6 to0 63.6) o :
C-Statistic moderate
Applicability:
direct.

[NICE guideline title]: evidence reviews for [topic] DRAFT [(Month Year)]
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Table 7: White population

guségg)o 9 Cross- Brazil Adults :90% white hypertension © ey g;;g{;gﬂzﬁ;n
sectional ethnicity population * Specificity sing
stud e LRs ROC analysis
g Mean age (SD): 38.6 (Calculated) Eigrl: of bias:
(17.7) ettt I
-
direct
Schneider _ Caucasian adults e BMI All-cause mortality e Sensitivity  Cut-off values
2010 gmhsf’rfc“"e (I . we . Specificity  Selected utilising
(n=10652) St?Jdo Mean age (SD): 54.8 . WHIR e LRs ROC analysis
y (15.6) (Calculated)  Risk of bias:
| R « C-Statisti high
austC applicability:
direct
Wannamethee o Type 2 diabetes o itivi Cut-off values
2010 Prospective UK AdUltS without . \?Vl\él e . :[e)gz:::\(/):tz selected utilising
(n=3404) COhOI’t dlabeteS . LRs ROC ana|ysis
Study (Calculated) ﬁ';lf of bias:
0 GEEIEIE o ey
¢ direct
Welborn , Australia  People aged 20-69 e BMI All-cause mortality e Sensitivity  Optimal cut-off
2007 Prospective years old. Europid .« WC « Specificity  values for
(n= 9206) Cohort (93%), with a small e WHIR e LRs predicting
Study proportion of Asians Calculateq) Mortality were
and Africans (5%), as e WHR e Cl_’ a.te ) determined using
determined by stated o C-Statistic  youden’s Index
place of birth Risk of bias:
M SD) 43 e
ean age (SD) Applicability:
(13) direct

[NICE guideline title]: evidence reviews for [topic] DRAFT [(Month Year)]
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1 Table 8: Studies reporting multiple ethnicities

MacKay 2009 Prospective USA People aged 40-69 Type 2 diabetes e Sensitivity Risk of bias: high
(n=1073) cohort study years of agedeesglts . WHR e Specificity Applicability: direct
were reported for o
ethnicities: non-Hispanic * WHIR ¢ C-Statistic
white (40%), African e WC

American (26%), and
Hispanic (34%).

Stevens 2001 Prospective USA Adults of black and e BMI Type 2 diabetes e Sensitivity Cut-off values selected

(n=15792) cohort study white ethnicity e WC e Specificity utilising ROC analysis
Mean (SD) age: ~53 e WHR e C-Statistic Risk of bias: high
years old.

Applicability: direct

2 Diagnostic accuracy evidence

Table 9: Black African/ Caribbean and South Asian populations

Multiple ethnicities: Black African / Caribbean & South Asian

Diaz 2007 Cross- USA and UK People 20 years e BMI e Type 2 diabetes o C-statistic Cut-off values assigned
(n=2262) sectional  2003—04 National Health and older e WC at maximum sensitivity
study and Nutrition Examination e Men . WHR and specificity.
Survey (NHANES) & e Women

2003-04 Health Survey for

Risk of bias: moderate
England (HSE)

Applicability: direct

Black African / Caribbean
Foucan 2002 Cross- Consecutive women Women 18-74 o BMI e Type2diabetes o Sensitivity Cut-offs derived
(n=5441) sectional  attending the Health Yearsold. WC «  Hypertension «  Specificity utilising ROC analysis
Sy Center of Guadeloupe  Women: 18-39 e Dyslipidaemia e C-statistic
(Fwi) e Women: 40-74 . LRs Risk of bias: high

(calculated) ~ Applicability: direct

[NICE guideline title]: evidence reviews for [topic] DRAFT [(Month Year)]
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Gutema 2020 Cross-

(n=3345) sectional
study

Kenate 2020 Cross-

(n=915) sectional
study

Okoro 2021

(n=240) Cros_s-
sectional
study

Ononamadu

2017 (n=912) ~ Cross-
sectional
study

Paccaud 2000

(n=806) Cross-
sectional
study

Random sample
participants from the Arba
Minch Health and

Demographic Surveillance
System (HDSS) database

Ethiopia: residents  of
Jimma Town in 2019

Bayelsa state, Nigeria.
Cluster sampling method
used

Nigeria: random sample of
people recruited in church
in 3 cities

Seychelles Heart Study
from 1994

Adults 24-64 years
old

e Men

Women

Adults
e Men
e \Women

Physicians
recruited from all
the medical doctors
registered to
practice medicine in
Bayelsa state

People aged 17-79
years old

e Men

e Women

People recruited
were 25-64 years
old.

e Men

e Women

[NICE guideline title]: evidence reviews for [topic] DRAFT [(Month Year)]

WC
WHR
WHItR

BMI
wcC
WHR

BMI
wcC
WHR
WHItR

BMI
wC
WHItR

BMI
wC
WHR

Hypertension

Dyslipidaemia

Hypertension

Hypertension

Dyslipidaemia

19

Sensitivity
Specificity
C-statistic
LRs
(calculated)
Sensitivity
Specificity
PPV

NPV
C-statistic

Sensitivity
Specificity
PPV

NPV
C-statistic
LRs
(calculated)
Sensitivity
Specificity
LRs
(calculated)

Sensitivity
Specificity
LRs
(calculated)

Cut-offs derived utilising
Youden'’s Index.

Risk of bias: moderate
Applicability: direct
Cut-offs thought to be

assessed vis ROC
analysis

Risk of bias: moderate
Applicability: direct
Standard cut-offs
evaluated

Risk of bias: high
Applicability: partial

Cut-offs derived utilising
Youden’s Index.

Risk of bias: high
Applicability: direct

Published cut-offs were
assessed

Risk of bias: low
Applicability: direct
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Sinaga 2018

(n=704) Cross-
sectional
study

Skogberg 2018

(n=225) s
sectional
study

Yoon 2016

(n=854) Cross-
sectional
study

South Asian

Alperet 2016

(n=2673) Cross-
sectional
study

Awasthi 2017 c

(n=102) ase-
control
study

Bhowmik 2013

(n=2376) Cross-
sectional
study

[NICE guideline title]: evidence reviews for [topic] DRAFT [(Month Year)]

Ethiopia: staff at Jimma
University

Finland: Migrant Health
and Wellbeing Survey
(Maamu) - 2010 and 2012

USA: National Health and

Nutrition Examination
Survey (NHANES) 2007—
2010

Participants in the
Singapore National Health
Survey

Recruitment of cases in a

single hospital and
controls from local
community

Rural Bangladesh:

randomly selected in a
population-based survey

Adults
e Men
¢ \Women

Adults from
Somalia

People 20 years
and older

People of Indian
ethnicity who are
18-69 years old.

e Men

o Women

South Indian people
over 20. Cases
diagnosed for at
least 2 years.

People 20 vyears
and older:

e Men

e \Women

WC
WHR
WHItR

BMI
wC
WHItR
WHR

BMI
wcC

BMI
wC
WHR
WHItR

BMI
wC
WHR
WHItR

BMI
wC
WHItR
WHR

Hypertension

Type 2 diabetes

Type 2 diabetes

Type 2 diabetes

Type 2 diabetes

Type 2 diabetes
Hypertension
Dyslipidaemia

20

Sensitivity
Specificity
C-statistic

C-statistic

C-statistic

Sensitivity
Specificity
PPV

LRs
(calculated)

Sensitivity
Specificity
LRs
(calculated)

Sensitivity
Specificity
C-statistic

Cut-offs derived utilising
Youden'’s Index.

Risk of bias: moderate
Applicability: partial
Risk of bias: low
Applicability: direct

Risk of bias: high
Applicability: direct

Cut-offs derived
utilising Youden’s Index

Risk of bias: high
Applicability: direct

Unclear how cut-offs
were derived

Risk of bias: high
Applicability: direct
Cut-offs derived

utilising ROC analysis

Risk of bias: moderate
Applicability: direct
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Gupta 2012
(n=578)

Jayawardana
2013 (n=4485)

Kapoor 2020
(n=1709)

Katulanda 2011
(n=4474)

Mohan 2007
(n=2350)

Patel 2017
(n=8892)

Cross-
sectional
study

Cross-
sectional
study

Cross-
sectional
study

Cross-
sectional
study

Cross-
sectional
study

Cross-
sectional
study

North India: multistage,
stratified sampling

Sri Lanka Diabetes and

cardiovascular Study -
SLDCS
India: Kerala Diabetes

Prevention Program (K-
DPP)

Sri Lanka Diabetes and

Cardiovascular Study:
2005-06
India: Chennai Urban

Rural Epidemiology Study
(CURES)

India & Pakistan: Center
for Cardio-metabolic Risk
Reduction in South Asia
(CARRS) Surveillance
Study

Adults 30 years and
over

e Men

¢ \Women

Adults

e Men

e \Women

Adults 30-60 years
old

e Men

¢ \Women
Adults

e Men

e \Women
People 20 vyears
and older

e Men

e \Women
People 20 vyears
and older

e Men

e \Women

[NICE guideline title]: evidence reviews for [topic] DRAFT [(Month Year)]

WC

WHItR

WHR

BMI

wWC

WHtR
WHR

BMI

wWC

WHIR
WHR

BMI
wC
WHR

BMI
wC

BMI
wC
WHItR
WHR

e Hypertension

e Type 2 diabetes
e Hypertension

e Type 2 diabetes

e Hypertension

e Type 2 diabetes

e Hypertension

e Type 2 diabetes
e Hypertension

21

Sensitivity
Specificity
C-statistic
PPV
NPV

C-statistic

Sensitivity
Specificity
C-statistic

C-statistic

Sensitivity

Specificity
C-statistic

C-statistic

Optimal cut-offs
developed by calculating
the accuracy at various
points.

Risk of bias: moderate
Applicability: direct

Cut-offs derived utilising
Youden’s Index.

Risk of bias: low
Applicability: direct

Cut-offs derived utilising
Youden’s Index.

Risk of bias: moderate
Applicability: direct

Cut-offs derived utilising
Youden’s Index.

Risk of bias: moderate
Applicability: direct

Cut-offs derived
utilising ROC analysis

Risk of bias: high
Applicability: direct
Risk of bias: low
Applicability: direct
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Siddiquee 2015 . ' Bangladesh: random People 20 years , e Type2diabetes o C-statistic Risk of bias: low
(n=2293) i selection of people from and older . WC Applicability: direct
rural community in
study Chandra ¢ WHR
Snehalatha Greee 6t citt_ift_esdin India: mult:_ple Pegplr(ej 20 years o BMI e Type2diabetes o Sensitivity Cut-offs derived
2003 - stratifie sampling and older tilising ROC IvSi
sectional  procedure. e WC . Specn‘llmlty utilising analysis
study ¢ WHR e C-statistic

Risk of bias: moderate
Applicability: direct

1 See appendix E for full evidence tables.
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1 1.1.6 Summary of the prognostic and diagnostic evidence

2 Prognostic accuracy evidence
3 C-Statistic / area under the curve

4 The following table was used to aid judgments of classification accuracy.

5 Table 10: Interpretation of c-statistics

c-statistic <0.6 Poor classification accuracy
0.6 < c-statistic <0.7 Adequate classification accuracy
0.7 < c-statistic <0.8 Good classification accuracy
0.8 < c-statistic <0.9 Excellent classification accuracy
0.9 < c-statistic < 1.0 Outstanding classification accuracy
6 Black African/ Caribbean population
7 Summary of studies providing head-to-head comparisons of measures
8 The majority of included studies compared the accuracy of measures within the same group of participants. The studies often reported the
9 accuracy in gender or age specific subgroups. The table below indicates which measure offered the best discriminatory power as determined by
0 its C-statistic / AUC — ROC curve in each study or, where reported, relevant subgroup within the study.

[NICE guideline title]: evidence reviews for [topic] DRAFT [(Month Year)]
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1 Table 11: C-statistic/AUC comparisons in the Black African/ Caribbean ethnicity

BMI vs WC vs WHR vs BMI + WC vs Stevens 2001" (men / women) BMI + waist circumference in 2 study subgroups

BMI + WHR Stevens 2001 (women) BMI + waist-to-hip ratio in 1 study subgroup
Stevens 2001 (men / women) Waist circumference in 2 study subgroups

BMI vs WC vs WHR vs WHIR Sargeant 2002 (men) Waist circumference in 1 study subgroup
Sargeant 2002 (men) Waist-to-height ratio in 1 study subgroup
MacKay 2009 (men and women) Waist-to-hip ratio in 1 study subgroup
Sargeant 2002 (women) BMI in 1 study subgroup

2 "ldentical C-statistics reported for multiple subgroups

3 Table 12: Type 2 diabetes

Men and women

MacKay 2009 Prospective 282 0.616 (95% CI not reported)  Very low Adequate classification accuracy
Men

Sargeant 2002 Prospective 290 0.74 (0.59 - 0.88) Very low Good classification accuracy
Stevens 2001 Prospective 1102 0.69 (95% CI not reported) Low Adequate classification accuracy
Women

Sargeant 2002 Prospective 438 0.62 (0.51 -0.72) Very low Adequate classification accuracy
Stevens 2001 Prospective 1817 0.66 (95% CI not reported) Low Adequate classification accuracy

Men and women

MacKay 2009 Prospective 282 0.63 (95% CI not reported) Very low Adequate classification accuracy
Men

Sargeant 2002 Prospective 290 0.78 (0.65 -0.91) Very low Good classification accuracy
Stevens 2001 Prospective 1102 0.7 (95% CI not reported) Low Good classification accuracy
Women

Sargeant 2002 Prospective 438 0.61 (0.50 -0.71) Very low Adequate classification accuracy

[NICE guideline title]: evidence reviews for [topic] DRAFT [(Month Year)]
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Stevens 2001 Prospective 1817 0.69 (95% CI not reported) Low Adequate classification accuracy

Men and women

MacKay 2009 Prospective 282 0.691 (95% CI not reported)  Very low Adequate classification accuracy
Men

Sargeant 2002 Prospective 290 0.76 (0.63 - 0.89) Very low Good classification accuracy
Stevens 2001 Prospective 1102 0.66 (95% CI not reported) Low Adequate classification accuracy
Women

Sargeant 2002 Prospective 438 0.60 (0.50- 0.70) Very low Adequate classification accuracy
Stevens 2001 Prospective 1817 0.67 (95% CI not reported) Low Adequate classification accuracy

Men and women

MacKay 2009 Prospective 282 0.645 (95% Cl not reported)  Very low Adequate classification accuracy

Men

Sargeant 2002 Prospective 290 0.78 (0.66 - 0.90) Very low Good classification accuracy

Women

Sargeant 2002 Prospective 438 0.61 (0.51 t0 0.72) Very low Adequate classification accuracy
suesdlicleeege o o .|

Men

Stevens 2001 Prospective 1102 0.7 (95% CI not reported) Low Good classification accuracy

Women

Stevens 2001 Prospective 1817 0.69 (95% CI not reported) Low Adequate classification accuracy
BMI+Waist-to-hip

Men

Stevens 2001 Prospective 1102 0.69 (95% CI not reported) Low Adequate classification accuracy

Women

Stevens 2001 Prospective 1817 0.69 (95% CI not reported) Low Adequate classification accuracy

[NICE guideline title]: evidence reviews for [topic] DRAFT [(Month Year)]
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1 Chinese population
2 Summary of studies providing head-to-head comparisons of measures
3 The majority of included studies compared the accuracy of measures within the same group of participants. The studies often reported the
4 accuracy in gender or age specific subgroups. The table below indicates which measure offered the best discriminatory power as determined by
5 its C-statistic / AUC — ROC curve in each study or, where reported, relevant subgroup within the study.
6 Table 13: C-statistic/AUC comparisons in the Chinese ethnicity
BMI vs WC vs WHtR Yang 2018 (men / women) BMI in 2 study subgroups
BMI vs WC Xia 2018 (men and women) Waist circumference in 1 study
BMI vs WC vs WHR vs WHtR Wang 2018 (prehypertensive people / people with normal blood pressure) Waist circumference 2 study subgroups
BMI vs WC vs WHtR Yu 2020 (men / women) Waist-to-height ratio in 2 study subgroups
BMI vs WC vs WHtR Xu 2014 (men) Waist-to-height ratio in 1 study

7 Table 14: Type 2 diabetes

Men and women

Xia 2018 Prospective 2558 0.631 (0.607-0.655 Low Adequate classification accuracy
Men

Yang 2018 Prospective 5998 0.655 (0.626- 0.684) Moderate Adequate classification accuracy
Women

Yang 2018 Prospective 3964 0.635 (0.602-0.667) Moderate Adequate classification accuracy

Men and women

Xia 2018 Prospective 2558 0.646 (0.622-0.670) Low Adequate classification accuracy
Men

[NICE guideline title]: evidence reviews for [topic] DRAFT [(Month Year)]
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Yang 2018 Prospective 5998 0.629 (0.600-0.659) Moderate Adequate classification accuracy
Women

Yang 2018 Prospective 3964 0.616 (0.581-0.651) Low Adequate classification accuracy
Men

Yang 2018 Prospective 5998 0.629 (0.600,0.658) Moderate Adequate classification accuracy
Women

Yang 2018 Prospective 3964 0.609 (0.574,0.644) Low Adequate classification accuracy

1 Table 15: Hypertension

Men (overall)

Yu 2020 Prospective 1557 0.593 (0.568 - 0.618 Low Poor classification accuracy
Nguyen 2008 Prospective 2077 0.62 (95% CI not reported) Low Adequate classification accuracy
Men (aged 18-40)

Nguyen 2008 Prospective 946 0.64 (95% CI not reported) Low Adequate classification accuracy
Men (aged 41-65)

Nguyen 2008 Prospective 1131 0.61(95% CI not reported) Low Adequate classification accuracy
Women (overall)

Yu 2020 Prospective 1849 0.615 (0.592- 0.637) Low Adequate classification accuracy
Nguyen 2008 Prospective 2415 0.62 (95% CI not reported) Low Adequate classification accuracy
Women (aged 18-40)

Nguyen 2008 Prospective 1053 0.64 (95% CI not reported) Low Adequate classification accuracy
Women (aged 41-65)

Nguyen 2008 Prospective 1362 0.59 (95% CI not reported) Low Poor classification accuracy

In people with ideal blood pressure

Wang 2018 Prospective 344 0.593 (0.484-0.702) Very low Poor classification accuracy

In people with pre-hypertension

[NICE guideline title]: evidence reviews for [topic] DRAFT [(Month Year)]
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0.587 (0.525-0.650) Very low Poor classification accuracy

0.583 (0.558 - 0.608) Low Poor classification accuracy

0.644 (0.622 - 0.666) Moderate Adequate classification accuracy
0.692 (0.598-0.787) Very low Adequate classification accuracy
0.615 (0.553-0.677) Very low Adequate classification accuracy

Wang 2018 Prospective 375
Men

Yu 2020 Prospective 1557
Women

Yu 2020 Prospective 1849
In people with ideal blood pressure

Wang 2018 Prospective 344
In people with pre-hypertension

Wang 2018 Prospective 375
Men

Yu 2020 Prospective 1557
Women

Yu 2020 Prospective 1849
In people with ideal blood pressure

Wang 2018 Prospective 344
In people with pre-hypertension

Wang 2018 Prospective 375

0.597 (0.572 - 0.621) Low Poor classification accuracy

0.647 (0.625 -0.669) Moderate Adequate classification accuracy
0.682 (0.591-0.772) Very low Adequate classification accuracy
0.604 (0.542-0.667) Very low Adequate classification accuracy

In people with ideal blood pressure

Wang 2018 Prospective 344
In people with pre-hypertension
Wang 2018 Prospective 375

1 Table 16: Cardiovascular disease (CVD)

0.671 (0.568-0.775) Very low Adequate classification accuracy

0.597 (0.534-0.660) Very low Poor classification accuracy

Men and women

[NICE guideline title]: evidence reviews for [topic] DRAFT [(Month Year)]

28



DRAFT FOR CONSULTATION
[Insert subtopic here]

Xu 2014 Prospective 1034 0.566 (95% CI not reported) High Poor classification accuracy

Men and women
Xu 2014 Prospective 1034 0.543 (95% CI not reported) High Poor classification accuracy

Men and women
Xu 2014 Prospective 1034 0.586 (95% CI not reported) High Poor classification accuracy

-_—

Other Asian populations
Summary of studies providing head-to-head comparisons of measures

The majority of included studies compared the accuracy of measures within the same group of participants. The studies often reported the
accuracy in gender or age specific subgroups. The table below indicates which measure offered the best discriminatory power as determined by
its C-statistic/ AUC — ROC curve in each study or, where reported, relevant subgroup within the study.

abw N

(o]

Table 17: C-statistic/AUC comparisons in the Other Asian ethnicity

BMI vs WC vs WHtR Son 2016 (men) Waist-to-height ratio in 1 study subgroup
Son 2016 (women) BMI in 1 study subgroup

BMI vs WC vs WHR vs WH{R Lee 2015 (men / women) Waist-to-hip ratio in 2 study subgroups
Lee 2015 (men / women) Waist-to-height ratio in 2 study subgroups
Lee 2015 (men), Choi 2018 (men and women)  Waist circumference in 2 study subgroups

BMI vs WC vs WHR vs WHtR Aekplakorn 2007 (men and women) Waist-to-height ratio in 1 study subgroup
BMI vs WC Moon 2018 (men and women) Waist circumference in 2 study subgroups
7 Lee 2015 reported the same C-statistic in men for 3 subgroups

8 Table 18: Type 2 diabetes

[NICE guideline title]: evidence reviews for [topic] DRAFT [(Month Year)]
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Men and women (Japanese population)

Oda 2013 Prospective 2034 0.685 (0.580-0.790) Very low Adequate classification accuracy
Men (South Korean population)

Son 2016 Prospective 2078 0.66 (0.602-0.718) Very low Adequate classification accuracy
Women (South Korean population)

Son 2016 Prospective 822 0.66 (0.602-0.718) Very low Adequate classification accuracy

Men (South Korean population)

Son 2016 Prospective 2078 0.668 (0.615-0.722) Very low Adequate classification accuracy
Women (South Korean population)
Son 2016 Prospective 822 0.691 (0.571-0.812) Very low Adequate classification accuracy

Men (South Korean population)

Son 2016 Prospective 2078 0.697 (0.644-0.749) Very low Adequate classification accuracy
Women (South Korean population)
Son 2016 Prospective 822 0.679 (0.554-0.803) Very low Adequate classification accuracy

1 Table 19: Hypertension

Men and women (South Korean population)

Choi 2018 Prospective 1718 0.58 (0.56-0.6) Very low Poor classification accuracy
Men (South Korean population)

Lee 2015 Prospective 2128 0.551 (0.483-0.619) Low Poor classification accuracy
Women (South Korean population)

Lee 2015 Prospective 2326 0.57 (0.55 - 0.59) Moderate Poor classification accuracy

Men and women (South Korean population)

Choi 2018 Prospective 1718 0.672 (0.634 - 0.711) Very low Adequate classification accuracy
Men (South Korean population)

Lee 2015 Prospective 2128 0.62 (0.6 - 0.64) Moderate Adequate classification accuracy
Women (South Korean population)

Lee 2015 Prospective 2326 0.66 (0.64 - 0.68) Moderate Adequate classification accuracy
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Men and women (South Korean population)

Choi 2018 Prospective 1718 0.648 (0.608 - 0.688) Very low Adequate classification accuracy
Men (South Korean population)

Lee 2015 Prospective 2128 0.62 (0.6 - 0.64) Moderate Adequate classification accuracy
Women (South Korean population)

Lee 2015 Prospective 2326 0.68 (0.66 - 0.7) Low Adequate classification accuracy

Men and women (South Korean population)

Choi 2018 Prospective 1718 0.662 (0.625 - 0.7) Very low Adequate classification accuracy
Men (South Korean population)

Lee 2015 Prospective 2128 0.62 (0.6 - 0.64) Moderate Adequate classification accuracy
Women (South Korean population)

Lee 2015 Prospective 2326 0.68 (0.66 - 0.7) Low Adequate classification accuracy

1 Table 20: Cardiovascular disease (CVD)

Men and women (South Korean population)
Moon 2018 Prospective 8485 0.538 (0.514 - 0.562) Low Poor classification accuracy
Men and women (Thai population)

Aekplakorn 2007 Prospective 2536 0.606 (0.0535 -0.677) Low Adequate classification accuracy

Men and women (South Korean population)

Moon 2018 Prospective 8485 0.604 (0.58 - 0.627) Very low Adequate classification accuracy
Men and women (Thai population)
Aekplakorn 2007 Prospective 2536 0.627 (0.556 - 0.697) Low Adequate classification accuracy

Men and women (Thai population)
Aekplakorn 2007 Prospective 2536 0.592 (0.521 - 0.664) Low Poor classification accuracy

Men and women (Thai population)
Aekplakorn 2007 Prospective 2536 0.651 (0.584 - 0.719)  Very low Adequate classification accuracy

N
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1 Arab population

2 Summary of studies providing head-to-head comparisons of measures

3 The majority of included studies compared the accuracy of measures within the same group of participants. The studies often reported the

4 accuracy in gender or age specific subgroups. The table below indicates which measure offered the best discriminatory power as determined by
5 its C-statistic / AUC — ROC curve in each study or, where reported, relevant subgroup within the study.

6 Table 21: C-statistic/AUC comparisons in the Arab ethnicity

BMI vs WC vs WHR vs WHIR Mansour 2007 (men / women) Waist-to-hip ratio in 2 study subgroups

Table 22: Type 2 diabetes

Men

Mansour 2007 Prospective 7101 0.66 (0.64- 0.68) Low Adequate classification accuracy

Women

Mansour 2007 Prospective 6629 0.61 (0.59- 0.64) Very low Adequate classification accuracy
‘Waist circumference (WC)

Men

Mansour 2007 Prospective 7101 0.71 (0.69- 0.73) Very low Good classification accuracy

Women

Mansour 2007 Prospective 6629 0.69 (0.66- 0.71) Very low Adequate classification accuracy
Waistto-hipratio (WHR)

Men

Mansour 2007 Prospective 7101 0.74 (0.72- 0.76) Low Good classification accuracy

Women

Mansour 2007 Prospective 6629 0.72 (0.7- 0.74) Low Good classification accuracy
‘Waist-to-height ratio WH®R)

Men

Mansour 2007 Prospective 7101 0.71 (0.69- 0.73) Very low Good classification accuracy

Women (overall)

Mansour 2007 Prospective 6629 0.69 (0.67- 0.72) Very low Adequate classification accuracy
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1 Other ethnicities

2 Summary of studies providing head-to-head comparisons of measures

3 The majority of included studies compared the accuracy of measures within the same group of participants. The studies often reported the

4 accuracy in gender or age specific subgroups. The table below indicates which measure offered the best discriminatory power as determined by
5 its C-statistic / AUC — ROC curve in each study or, where reported, relevant subgroup within the study.

6 Table 23: C-statistic/AUC comparisons in other ethnicities
BMI vs WC vs WHR vs Zafra-Tanaka 2020 (Peruvian women), Zafari 2018 (lranian Waist-to-height ratio in 3 study subgroups
WHIR men / women) B

MacKay 2009 (Hispanic men and women), Zafra-Tanaka 2020 M| in 2 study / study subgroups
(Peruvian men)

Zafra-Tanaka 2020 (Peruvian women) Waist circumference in 1 study subgroup

BMI vs WHR vs WHtR Bozorgmanesh 2010 (Iranian women 20-49 / 50+) Waist-to-height ratio in 2 study subgroups
Bozorgmanesh 2010 (Iranian men 20-49 / 50+) Waist-to-hip ratio in 2 study subgroups

BMI vs WHtR Hadaegh 2009-1 (Iranian men), Hadaegh 2006 (Iranian women) Waist-to-height ratio in 2 study subgroups

BMI vs WC vs WHR vs Hadaegh 2009-2 (Iranian men >60 / women >60) Waist-to-height ratio in 2 study subgroups

WHtR Hadaegh 2009-2 (Iranian men <60 / women <60) Waist-to-hip ratio in 2 study subgroups

BMI vs WC vs WHtR Rezende 2018 (men <40 / women <40) Waist circumference in 2 study subgroups
Rezende 2018 (women 240) Waist-to-height ratio in 1 study subgroup
Rezende 2018 (men 240) BMI in 1 study subgroup

7 "Two measures in Peruvian women had the same C-statistic

8 Type 2 diabetes

9 Table 24: Iranian population
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Men

Zafari 2018
Hadeaegh 2006
Men aged 20-49
Bozorgmanesh 2010
Men aged 50+
Bozorgmanesh 2010
Women

Zafari 2018
Hadeaegh 2009
Women aged 20-49
Bozorgmanesh 2010
Women aged 50+
Bozorgmanesh 2010

Men

Zafari 2018
Women
Zafari 2018

Men

Zafari 2018

Men aged 20-49
Bozorgmanesh 2010
Men aged 50+
Bozorgmanesh 2010
Women

Zafari 2018

Women aged 20-49
Bozorgmanesh 2010
Women aged 50+
Bozorgmanesh 2010

Prospective
Prospective

Prospective
Prospective

Prospective
Prospective

Prospective

Prospective

Prospective

Prospective

Prospective
Prospective
Prospective
Prospective
Prospective

Prospective

2419 0.68 (0.65 - 0.71)

1852 0.693 (95% CI not reported)
Unclear: 1368 men in the study 0.66 (95% CI not reported)
Unclear: 1368 men in the study 0.69 (95% CI not reported)

3319 0.72 (0.70- 0.74)
2801 0.69 (95% CI not reported)
Unclear: 1874 women in the study 0.76 (95% CI not reported)

Unclear: 1874 women in the study 0.63 (95% CI not reported)

1415 0.68 (0.65- 0.71)

1166 0.74 (0.72-0.77)

2419 0.68 (0.65- 0.71)
Unclear: 1368 men in the study 0.67 (95% CI not reported)
Unclear: 1368 men in the study 0.7 (95% CI not reported)
3319 0.71 (0.69- 0.74)

Unclear: 1874 women in the study 0.77 (95% CI not reported)

Unclear: 1874 women in the study 0.64 ((95% CI not reported)
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Very low

Very low

Very low

Low

Very low
Very low
Very low
Very low
Very low

Very low

Adequate classification accuracy
Adequate classification accuracy

Adequate classification accuracy
Adequate classification accuracy

Good classification accuracy
Adequate classification accuracy

Good classification accuracy

Adequate classification accuracy

Adequate classification accuracy

Good classification accuracy

Adequate classification accuracy
Adequate classification accuracy
Good classification accuracy
Good classification accuracy
Good classification accuracy
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Men

Zafari 2018 Prospective 2419 0.69 (0.67 — 0.72) Very low Adequate classification accuracy
Hadeaegh 2006 Prospective 1852 0.716 (95% CI not reported) Low Good classification accuracy
Men aged 20-49

Bozorgmanesh 2010 Prospective Unclear: 1368 men in the study 0.66 (95% CI not reported) Very low Adequate classification accuracy
Men aged 50+

Bozorgmanesh 2010 Prospective Unclear: 1368 men in the study 0.69 (95% CI not reported) Very low Adequate classification accuracy
Women

Zafari 2018 Prospective 3319 0.75 (0.73- 0.78) Low Good classification accuracy
Hadeaegh 2009 Prospective 2801 0.72 (95% CI not reported) Low Good classification accuracy
Women aged 20-49

Bozorgmanesh 2010 Prospective Unclear: 1874 women in the study 0.79 (95% CI not reported) Very low Good classification accuracy
Women aged 50+

Bozorgmanesh 2010 Prospective Unclear: 1874 women in the study 0.65 ((95% CI not reported) Very low Adequate classification accuracy

1 Table 25: Hispanic population

Men and women

Mackay 2009 Prospective 361 0.658 (95% CI not reported) Very low Adequate classification accuracy

Men and women
Mackay 2009 Prospective 361 0.647 (95% CI not reported)

Adequate classification accuracy

Very low

Men and women
Mackay 2009 Prospective 361 0.65 (95% CI not reported) Very low Adequate classification accuracy

Men and women
Mackay 2009 Prospective 361 0.582 (95% CI not reported) Very low Poor classification accuracy

Table 26: Peruvian population

[NICE guideline title]: evidence reviews for [topic] DRAFT [(Month Year)]
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Men
Zafra-Tanaka 2020 Prospective 1230 0.67 (0.60-0.74) Low Adequate classification accuracy
Women
Zafra-Tanaka 2020 Prospective 1292 0.69 (0.63-0.76) Low Adequate classification accuracy
Men
Zafra-Tanaka 2020 Prospective 1230 0.66 (0.59-0.72) Very low Adequate classification accuracy
Women
Zafra-Tanaka 2020 Prospective 1292 0.71 (0.65-0.77) Low Good classification accuracy
Men
Zafra-Tanaka 2020 Prospective 1230 0.65 (0.59-0.72) Very low Adequate classification accuracy
Women
Zafra-Tanaka 2020 Prospective 1292 0.71 (0.65-0.77) Low Good classification accuracy
Men
Zafra-Tanaka 2020 Prospective 1230 0.62 (0.54-0.69) Very low Adequate classification accuracy
Women
Zafra-Tanaka 2020 Prospective 1292 0.59 (0.52-0.66) Low Poor classification accuracy

1 Cardiovascular disease

2 Table 27: Iranian population

Men aged < 60 years

Hadeaegh 2009 Prospective 1614 0.588 (0.534-0.643) Low Poor classification accuracy
Men aged > 60 years

Hadeaegh 2009 Prospective 1614 0.563 (0.500-0.625) Low Poor classification accuracy
Women aged < 60 years

Hadeaegh 2009 Prospective 2006 0.551 (0.483-0.619) Low Poor classification accuracy
Women aged > 60 years

Hadeaegh 2009 Prospective 2006 0.541 (0.465-0.617) Low Poor classification accuracy

[NICE guideline title]: evidence reviews for [topic] DRAFT [(Month Year)]
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Men

Taliaei 2012

Men aged < 60 years
Hadeaegh 2009

Men aged > 60 years
Hadeaegh 2009

Women

Taliaei 2012

Women aged < 60 years
Hadeaegh 2009

Women aged > 60 years
Hadeaegh 2009

Men aged < 60 years
Hadeaegh 2009

Men aged > 60 years
Hadeaegh 2009

Women aged < 60 years
Hadeaegh 2009

Women aged > 60 years
Hadeaegh 2009

Men aged < 60 years
Hadeaegh 2009

Men aged > 60 years
Hadeaegh 2009

Women aged < 60 years
Hadeaegh 2009

Women aged > 60 years
Hadeaegh 2009

Prospective
Prospective
Prospective
Prospective
Prospective

Prospective

Prospective
Prospective
Prospective

Prospective

Prospective
Prospective
Prospective

Prospective

3068

1614

1614

3255

2006

2006

1614

1614

2006

2006

1614

1614

2006

2006

0.59 (0.55-0.63)
0.623 (0.57 - 0.675)
0.576 (0.513 - 0.64)
0.59 (0.55-0.63)
0.599 (0.5324 - 0.664)

0.567 (0.493 - 0.642)

0.649 (0.597 - 0.702)
0.57 (0.504 - 0.637)
0.643 (0.581 - 0.704)

0.578 (0.503 - 0.652)

0.627 (0.572 - 0.681)
0.588 (0.524 - 0.652)
0.608 (0.547 - 0.67)

0.58 (0.505 - 0.655)
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Low
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Very low
Low
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Low
Low
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Hypertension

Table 28: Brazilian population

Men aged <40

Rezende 2018 Prospective 86 0.56 (0.43-0.69) Very low Poor classification accuracy
Men aged 240
Rezende 2018 Prospective 66 0.57 (0.42-0.73) Very low Poor classification accuracy

Women aged <40

Rezende 2018 Prospective 197 0.63 (0.54-0.73) Very low Adequate classification accuracy
Women aged 240

Rezende 2018 Prospective 122 0.61 (0.50-0.71) Very low Adequate classification accuracy

Men aged <40

Rezende 2018 Prospective 86 0.62 (0.49-0.74) Very low Adequate classification accuracy
Men aged 240
Rezende 2018 Prospective 66 0.54 (0.39-0.68) Very low Poor classification accuracy

Women aged <40

Rezende 2018 Prospective 197 0.65 (0.56-0.73) Very low Adequate classification accuracy
Women aged 240

Rezende 2018 Prospective 122 0.64 (0.53-0.75) Very low Adequate classification accuracy

Men aged <40

Rezende 2018 Prospective 86 0.59 (0.46-0.72) Very low Poor classification accuracy
Men aged 240
Rezende 2018 Prospective 66 0.50 (0.34-0.64) Very low Poor classification accuracy

[NICE guideline title]: evidence reviews for [topic] DRAFT [(Month Year)]
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Women aged <40

Rezende 2018 Prospective 197 0.62 (0.53-0.71) Very low Adequate classification accuracy
Women aged 240
Rezende 2018 Prospective 122 0.65 (0.55-0.75) Very low Adequate classification accuracy

1 White population

2 Summary of studies providing head-to-head comparisons of measures
3 The majority of included studies compared the accuracy of measures within the same group of participants. The studies often reported the
4 accuracy in gender or age specific subgroups. The table below indicates which measure offered the best discriminatory power as determined by
5 its C-statistic/ AUC — ROC curve in each study or, where reported, relevant subgroup within the study.
6 Table 29: C-statistic/AUC comparisons in the White ethnicity
BMI vs WC vs WHR vs WHtR MacKay 2009 (men and women) BMI in 1 study subgroup
BMI vs WC vs WHR vs BMI+WC vs BMI+WHR  Stevens 2001 (men / women) BMI + waist-to-hip ratio in 2 study subgroups
BMI vs WC Wannamethee 2010 (women) Waist circumference in 1 study subgroup
Wannamethee 2010 (men) BMI in 1 study subgroup
BMI vs WC vs WHR vs WH{R Welborn 2007 (men) Waist-to-hip ratio in 1 study subgroup
Welborn 2007 (women) Waist-to-height ratio in 1 study subgroup
BMI vs WC vs WHR vs WHtR Welborn 2007 (men) Waist-to-hip ratio in 1 study subgroup
Welborn 2007 (women) Waist-to-height ratio in 1 study subgroup

7 Table 30: Type 2 diabetes

Men and women

MacKay 2009 Prospective 430 0.734 (95% CI not reported) Very low Good classification accuracy
Men
Wannamethee 2010 Prospective 3519 0.726 (95% CI not reported) Low Good classification accuracy

[NICE guideline title]: evidence reviews for [topic] DRAFT [(Month Year)]
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Stevens 2001 Prospective 4602 0.70 (95% CI not reported) Low Good classification accuracy
Women

Wannamethee 2010 Prospective 3404 0.733 (95% CI not reported) Low Good classification accuracy
Stevens 2001 Prospective 5293 0.72 (95% CI not reported) Low Good classification accuracy

Men and women

MacKay 2009 Prospective 430 0.716 (95% CI not reported) Very low Good classification accuracy
Men

Wannamethee 2010 Prospective 3519 0.713 (95% CI not reported) Low Good classification accuracy
Stevens 2001 Prospective 4602 0.7 (95% CI not reported) Low Good classification accuracy
Women

Wannamethee 2010 Prospective 3404 0.78 (95% CI not reported) Low Good classification accuracy
Stevens 2001 Prospective 5293 0.73 (95% CI not reported) Low Good classification accuracy

Men and women

MacKay 2009 Prospective 430 0.670 (95% CI not reported) Very low Adequate classification accuracy
Men

Stevens 2001 Prospective 4602 0.67 (95% CI not reported) Low Adequate classification accuracy
Women

Stevens 2001 Prospective 5293 0.72 (95% CI not reported) Low Good classification accuracy

Men and women

MacKay 2009 Prospective 430 0.730 (95% CI not reported) Very low Good classification accuracy
Men

Stevens 2001 Prospective 1102 0.7 (95% CI not reported) Low Good classification accuracy
Women

Stevens 2001 Prospective 1817 0.73 (95% CI not reported) Low Good classification accuracy
Men

Stevens 2001 Prospective 1102 0.71 (95% CI not reported) Low Good classification accuracy
Women

Stevens 2001 Prospective 1817 0.75 (95% CI not reported) Low Good classification accuracy

[NICE guideline title]: evidence reviews for [topic] DRAFT [(Month Year)]
40



1

DRAFT FOR CONSULTATION
[Insert subtopic here]

Table 31: Hypertension
Men
Gus 2009 Prospective 255 0.56 (0.47 0.64) Very low Poor classification accuracy
Women
Gus 2009 Prospective 334 0.70 (0.63-0.77) Low Good classification accuracy

Table 32: All-cause mortality

Men and women

Schneider 2010 Prospective 10652 0.528 (0.50-0.55) Low Poor classification accuracy
Men

Welborn 2007 Prospective 4508 0.53 (0.50-0.57) Low Poor classification accuracy
Women

Welborn 2007 Prospective 4668 0.62 (0.57-0.66) Very low Poor classification accuracy

Men and women

Schneider 2010 Prospective 10652 0.508 (0.48-0.53) Low Poor classification accuracy
Men

Welborn 2007 Prospective 4508 0.62 (0.59-0.64) Very low Adequate classification accuracy
Women

Welborn 2007 Prospective 4668 0.66 (0.62—0.70) Very low Adequate classification accuracy

Men and women

Schneider 2010 Prospective 10652 0.531 (0.51-0.56) Low Poor classification accuracy
Men

Welborn 2007 Prospective 4508 0.64 (0.61-0.68) Low Adequate classification accuracy
Women

Welborn 2007 Prospective 4668 0.68 (0.64-0.72) Very low Adequate classification accuracy

Men and women

[NICE guideline title]: evidence reviews for [topic] DRAFT [(Month Year)]
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Schneider 2010 Prospective 10652 0.512 (0.49 -0.53) Low Poor classification accuracy

Men

Welborn 2007 Prospective 4508 0.66 (0.63-0.69) Low Adequate classification accuracy

Women

Welborn 2007 Prospective 4668 0.67 (0.63-0.71) Very low Adequate classification accuracy
1 Sensitivity, specificity, likelihood ratios

2 The following table was used to aid judgments of accuracy.

3 Table 33: Interpretation of LRS

LR<0.1

0.1<LR=<0.2 Large decrease in probability of disease or outcome
0.2<LR=05 Moderate decrease in probability of disease or outcome
0.5<LR<1.0 Slight decrease in probability of disease or outcome
1.0<LR <20 Slight increase in probability of disease or outcome
20=<LR<5.0 Moderate increase in probability of disease or outcome
5.0=<LR <10.0 Large increase in probability of disease or outcome
LR=10.0

4 Chinese population
5 Type 2 diabetes
6 Table 34: BMI

Men and Women

1 (n=2558) 24.4 kg/m? 0.571 0.610 LR+ 1.463 Low Slight increase in probability of
Xia 2018 (0.532,0.608) (0.588,0.632) (1.341,1.597) type 2 diabetes
LR- 0.704 Low Slight decrease in probability
(0.640,0.775) of type 2 diabetes

[NICE guideline title]: evidence reviews for [topic] DRAFT [(Month Year)]
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1 (n =5998) 25.78kg/m? 0.542 0.713 LR+ 1.890 Low Slight increase in probability of
Yang 2018 (0.491,0.593) (0.701,0.725) (1.704,2.096) type 2 diabetes
LR- 0.642 Low Slight decrease in probability
(0.573,0.718) of type 2 diabetes
Women
1 (n=3964) 24.86 kg/m? 0.655 0.582 LR+ 1.566 Low Slight increase in probability of
Yang 2018 (0.593,0.711) (0.565,0.598) (1.419,1.728) type 2 diabetes
LR- 0.594 Low Slight decrease in probability
(0.499,0.706) of type 2 diabetes

Table 35: Waist circumference

Men and Women

1 (n=2558) 82.8 cm 0.620 (0.582, 0.600 (0.578, LR+ 1.551(1.429,1.683) Low Slight increase in probability of
Xia 2018 0.657) 0.622) type 2 diabetes
LR- 0.633 (0.570, 0.703) Low Slight decrease in probability of
type 2 diabetes
Men
1 (n=5998) 84.9 cm 0.671 (0.621,0.7180 0.532 (0.519,0.546) LR+ 1.435 (1.328,1.550) Moderate Slight increase in probability of
type 2 diabetes
Yang 2018 LR- 0.618 (0.532, 0.717) Moderate Slight decrease in probability of
type 2 diabetes
Women
1 (n=3964) 81.1cm 0.659 (0.598, 0.521 (0.504,0.538) LR+1.375 (1.24,1.514) Moderate Slight increase in probability of
0.715) type 2 diabetes
Yang 2018 LR- 0.655 (0.550, 0.781) Moderate Slight decrease in probability of

type 2 diabetes

Table 36: Waist-to-height ratio
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1 (n 5998) 0.512 0.644 (0.593, 0.555 (0.542,0.568) LR+ 1.447 (1.333, 1.571) Moderate Slight increase in probability of
0.691) type 2 diabetes
Yang 2018 LR- 0.642 (0.558, 0.738) Moderate Slight decrease in probability of
type 2 diabetes
Women
1 (n=3964) 0.514 0.727 (0.668, 0.456 (0.439, LR+1.336 (1.231, 1.450) Moderate Slight increase in probability of
0.779) 0.472) type 2 diabetes
Yang 2018 LR- 0.599 (0.488,0.736) Low Slight decrease in probability of
type 2 diabetes
Hypertension
Table 37: BMI

Men

1 (n=3866) 22.655 kg/m? 0.692 0.481 LR+1.333 Low Slight increase in probability of
Chen 2018 (0.658,0.723) (0.464,0.499) (1.258,1.413) Hypertension
LR-0.641 Low Slight decr_ease in probability of
(0.573,0.717) Hypertension
Men
1 (n=1557) 23.74 kg/m? 0.479 0.670 LR+ 1.451 Moderate Slight increase in probability of
Yu 2020 (0.432,0.528) (0.642,0.696) (1.274,1.652) Hypertension
LR- 0.777 Slight decrease in probability of
(0.703,0.860) MPREIELD Hy%ertension P /
Women
1 (n=3866)  23.8 kg/m? 0.650 0.513 LR+ 1.334 Low Slight increase in probability of
Chen 2018 (0.622,0.677) (0.499,0.527) (1.267,1.404) Hypertension
LR- 0.683 Low Slight decrease in probability of
(0.628,0.743) Hypertension

[NICE guideline title]: evidence reviews for [topic] DRAFT [(Month Year)]
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1 (n=344) 25.4kg/m?
Wang 2018

1 (n=375) 26.2 kg/m?
Wang 2018

1 (n=1849) 23.83 kg/m?
Yu 2020

Table 38: Waist circumference (WC)

0.387
(0.235,0.565)

0.446
(0.360,0.536)

0.530
(0.482,0.577)

0.185
(0.146,0.232)

0.272
(0.221,0.330)

0.670
(0.645,0.694)

LR+ 3.308
(2.299,4.758)
LR- 0.475
(0.304,0.742)
LR+ 2.038
(1.576,2.636)
LR- 0.613
(0.496,0.758)
LR+ 1.606
(1.429,1.804)
LR- 0.702
(0.630,0.782)

Very low
Very low

Very low

Moderate

Moderate

Moderate increase in probability of
Hypertension

Moderate decrease in probability
Hypertension

Moderate increase in probability
Hypertension

Slight decrease in probability of
Hypertension

Slight increase in probability of
Hypertension

Slight decrease in probability of
Hypertension

Men

1 (n=3866) 82.7 cm

Chen 2018

1 (n=1557)
Yu 2020

82.95 cm

Women
1 (n=3866)
Chen 2018

82.17 cm
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0.551 (0.521,0.579)

0.589 (0.572,0.606)

0.560 (0.531,0.589)

0.629 (0.615,0.642)

LR+ 1.374 (1.275,1.481)
LR- 0.739 (0.679,0.805)
LR+ 1.322 (1.190,1.468)

LR- 0.748 (0.660,0.847)

LR+ 1.484 (1.392,1.582)

LR-0.715 (0.668,0.765)
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Hypertension

Slight increase in probability of
Hypertension

Slight decrease in probability of
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1 (n=344) 84.5 cm 0.581 (0.404,0.739) 0.272(0.225,0.324) LR+ 1.544 (0.982,2.427)  Verylow  Slight increase in probability
Wang 2018 — Hypertension
Normal group 1 LR- 0.797 (0.587,1.083)  Verylow  Slight decrease in probability of
Hypertension

1 (n=375) 91.5cm 0.405 (0.321,0.495) 0.193 (0.149,0.246) LR+ 3.084 (2.305,4.128)  Low Moderate increase in probability
Wang 2018 — Hypertension
Prehypertensive LR- 0.502 (0.401,0.628) Very low  Slight decrease in probability of
group 2 Hypertension
1 (n=1849) 81.1 cm 0.760 (0.717,0.798)  0.460 (0.434,0.486) LR+ 1.408 (1.310,1.513)  Moderate  Slight increase in probability of
Yu 2020 Hypertension

LR- 0.521 (0.436,0.624) Low Slight decrease in probability of

Hypertension

Table 39: Waist-to-hip ratio

Women
1 (n=344) 0.859 0.548 (0.374,0.711)  0.230 (0.187,0.280) LR+ 1.963 (1.267,3.041) Very low Slight increase in probability
Wang 2018 Hypertension

LR-0.712 (0.515,0.986) Low Slight decrease in probability of

Hypertension

1 (n=375) 0.862 0.479 (0.392,0.568) 0.291 (0.239,0.350) LR+1.787 (1.382,2.311) Very low Slight increase in probability
Wang 2018 Hypertension

LR - 0.676(0.553,0.828) Low Slight decrease in probability of

Hypertension

Table 40: Waist-to-height ratio

1 (n 3866) 0.49 0.640 (0.605,0.673) 0.542 (0.525,0.560) LR+ 1.398 (1.310,1.493) Low Slight increase in probability of
Hypertension
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Chen 2018 LR- 0.664 (0.601,0.734) Low Slight decrease in probability of
Hypertension
1 (n=1557) 0.51 0.511 (0.463,0.559) 0.650 (0.622,0.677) LR+ 1.461 (1.292,1.653) Moderate Slight increase in probability of
Yu 2020 Hypertension
LR- 0.752 (0.676,0.837) Moderate Slight decrease in probability of
Hypertension
Women
1 (n=3866) 0.52 0.669 (0.64,0.696) 0.521 (0.507,0.535) LR+ 1.399 (1.330,1.471) Low Slight increase in probability of
Chen 2018 Hypertension
LR- 0.634 (0.581,0.692) Low Slight decrease in probability of
Hypertension
1 (n=344) 0.516 0.710 (0.530,0.841) 0.319(0.270,0.373) LR+ 1.043 (0.822,1.323) Very low  Slight increase in probability of
Wang 2018 — Hypertension
Normal group 1 LR- 0.909 (0.512,1.613) Very low Slight decrease in probability of
Hypertension
1 (n=375) 0.55 0.587 (0.497,0.671) 0.386 (0.328,0.447) LR+ 0.955 (0.799,1.142) Very low  Slight increase in probability
Wang 2018 — Hypertension
Prehypertensive LR- 1.071 (0.823,1.393) Very low  Slight decrease in probability of
group 2 Hypertension
1 (n=1849) 0.5 0.751 (0.707,0.790) 0.470 (0.444,0.496) LR+ 1.416 (1.315,1.524) Moderate Slight increase in probability of
Yu 2020 Hypertension
LR- 0.531 (0.446,0.632) Low Slight decrease in probability of

Hypertension

Other Asian population
Type 2 diabetes
Table 41: BMI

Men and women

1 (n=2034) 24 kg/m? 0.625 (0.449,0.773) 0.734 (0.714,0.753) LR+1.605 (1.489,1.730) Low Slight increase in probability of
type 2 diabetes
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Oda 2013 LR- 0.468 Very low Moderate decrease in
(0.390,0.560) probability of type 2 diabetes

Men

1 (n=2034) 26.1 kg/m? 0.506 0.759 LR+ 2.100 Very low Moderate increase in

Son 2016 (0.403,0.608) (0.740,0.777) (1.685,2.616) probability of T2D
LR- 0.651 Low Slight decrease in probability
(0.527,0.805) of T2D

Women

1 (n=822) 23 kg/m? 0.667 0.698 LR+ 2.204 Very low Moderate increase in

Son 2016 (0.376,0.869) (0.665,0.728) (1.458,3.333) probability of type 2 diabetes
LR-0.478 Very low Moderate decrease in
(0.214,1.065) probability of type 2 diabetes

Table 42: Waist circumference

Men
1 (n=2034) 86.5 cm 0.674 0.631 LR+ 1.827 Very low Slight increase in probability of
Son 2016 (0.570,0.763) (0.610,0.652) (1.564,2.134) type 2 diabetes
LR-0.516 Very low Slight decrease in probability
(0.382,0.698) of type 2 diabetes
Women
1 (n=822) 71.8 cm 0.833 0.510 LR+ 1.700 Very low Slight increase in probability of
Son 2016 (0.523,0.958) (0.475,0.544) (1.308.2.211) type 2 diabetes
LR-0.327 Very low Moderate decrease in
(0.092,1.160) probability of type 2 diabetes
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Table 43: Waist-to-height ratio

Men
1 (n=2034) 0.51 0.506 (0.403,0.608) 0.759 (0.740,0.777) LR+ 2.100 (1.685,2.616) Very low Moderate increase in
Son 2016 probability of type 2 diabetes
LR- 0.651 (0.527,0.805) Low Slight decrease in probability
of type 2 diabetes
Women
1 (n=822) 0.43 0.962 (0.597,0.998) 0.380 (0.348,0.414) LR+ 1.552 (1.375,1.752) Low Slight increase in probability of
Son 2016 type 2 diabetes
LR- 0.101 (0.007,1.534) Very low _
Hypertension
Table 44: BMI

Men

1 (n=2128) 23.59 kg/m? 0.661 (0.613,0.707) 0.474 (0.451,0.498) LR+ 1.258 Moderate Slight increase in

Lee 2015 (1.156,1.369) probability of Hypertension
LR- 0.714 Moderate Slight decrease in
(0.616,0.828) probability of Hypertension

Women

1 (n=2326) 25.63 kg/m? 0.506 0.759 LR+ 2.100 Moderate Moderate increase in

Lee 2015 (0.403,0.608) (0.740,0.777) (1.685,2.616) probability of Hypertension
LR- 0.651 Moderate Slight decrease in
(0.527,0.805) probability of Hypertension
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Table 45: Waist circumference

Men
1 (n=2128) 83.88 cm 0.599 0.579 LR+ 1.423 Moderate
Lee 2015 (0.549,0.647) (0.556,0.602) (1.289,1.571)
LR-0.692 Moderate
(0.609,0.788)
Women
1 (n=2326) 80.37 cm 0.660 0.605 LR+ 1.670 (1.525,1.829) Moderate
Lee 2015 (0.611,0.707) (0.583,0.626)

LR- 0.651 (0.527,0.805) Low

Table 46: Waist-to-hip ratio

Slight increase in probability
of Hypertension

Slight decrease in probability
of Hypertension

Slight increase in probability
of Hypertension
Slight decrease in probability
of Hypertension

1 (n 2128) 0.88 0.697 (0.675,0.718) 0.678 (0.653,0.703) LR+ 1.735 (1.561,1.929) Moderate
Lee 2015
LR- 0.651 (0.590,0.718) Moderate

Women
1 (n=2326) 0.86 0.711 (0.663,0.755) 0.577 (0.555,0.599) LR+ 1.682 (1.549,1.828) Moderate

Lee 2015
LR- 0.500 (0.425,0.589) Low

Table 47: Waist-to-height ratio

Slight increase in probability of
Hypertension

Slight decrease in probability
of Hypertension

Slight increase in probability of
Hypertension

Moderate decrease in
probability of Hypertension

Men
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1 (n=2128) 0.49 0.692 (0.644,0.736) 0.489 (0.466,0.513) LR+1.354 (1.249,1.469) Moderate Slight increase in probability of
Lee 2015 Hypertension
LR- 0.630 (0.538,0.737) Moderate Slight decrease in probability of
Hypertension

Women
1 (n=2326) 0.51 0.751 (0.705,0.793) 0.532 (0.510,0.554) LR+ 1.605 (1.489,1.730) Moderate Slight increase in probability of
Lee 2015 Hypertension
LR- 0.468 (0.390,0.560) Low Moderate decrease in probability
of Hypertension
White population

Type 2 diabetes

Table 48: BMI
GO sty sy kelhandrsios QW nemrelonateest
- Sensitivity  Specificity ~ Likelihood ratios
1 (n 3519) 25 kg/m? 0.891 0.334 LR+1.338 Low Slight increase in probability of type 2
Wannamethee (0.830,0.932) (0.315,0.354) (1.255,1.426) diabetes
2010 LR-0.326 Very low Moderate decrease in probability of type
(0.205,0.520) 2 diabetes
1 (n=3519) 26 kg/m? 0.842 0.445 LR+1.517 Low Slight increase in probability of type 2
Wannamethee (0.771,0.893) (0.422,0.468) (1.396,1.648) diabetes
2010 LR-0.356 Very low Moderate decrease in probability of type
(0.242,0.524) 2 diabetes
1 (n=3519) 27 kg/m? 0.748 0.588 LR+1.815 Very low Slight increase in probability of type 2
Wannamethee (0.664,0.817) (0.562,0.614) (1.609,2.047) diabetes
2010 LR-0.429 Very low Moderate decrease in probability of type
(0.315,0.583) 2 diabetes
1 (n=3519) 28 kg/m? 0.596 0.699 LR+1.983 Very low Slight increase in probability of type 2
(0.497,0.688) (0.670,0.727) (1.644,2.392) diabetes
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Wannamethee LR-0.578 Very low Slight decrease in probability of type 2
2010 (0.453,0.736) diabetes
1 (n=3519) 29 kg/m? 0.539 0.787 (0.756, LR+2.536 Very low Moderate increase in probability of type 2
Wannamethee (0.436,0.640) 0.816) (1.998,3.219) diabetes
2010 LR-0.585 (0.466,0.735) Very low Slight decrease in probability of type 2
diabetes
1 (n=3519) 30 kg/m? 0.437 0.866 LR+3.260 Low Moderate increase in probability of type 2
Wannamethee (0.327,0.553) (0.831,0.895) (2.288,4.644) diabetes
2010 LR-0.651 Low Slight decrease in probability of type 2
(0.528,0.801) diabetes
Women
1 (n=3404) 25 kg/m? 0.895 0.342 LR+1.359 Low Slight increase in probability of type 2
Wannamethee (0.824,0.939) (0.322,0.362) (1.268,1.458) diabetes
2010 LR-0.308 Very low Moderate decrease in probability of type
(0.180,0.528) 2 diabetes
1 (n=3404) 26 kg/m? 0.832 0.448 LR+1.506 Low Slight increase in probability of type 2
Wannamethee (0.749,0.891) (0.425,0.471) (1.370,1.656) diabetes
2010 LR-0.376 Very low Moderate decrease in probability of type
(0.246,0.574) 2 diabetes
1 (n=3404) 27kg/m? 0.778 0.547 LR+1.718 Low Slight increase in probability of type 2
Wannamethee (0.685,0.849) (0.522,0.572) (1.525,1.935) diabetes
2010 LR-0.406 Very low Moderate decrease in probability of type
(0.280,0.589) 2 diabetes
1 (n=3404) 28kg/m? 0.717 0.634 LR+1.962 Very low Slight increase in probability of type 2
Wannamethee (0.617,0.800) (0.607,0.661) (1.692,2.276) diabetes
2010 LR-0.445 Very low Moderate decrease in probability of type
(0.321,0.619) 2 diabetes
1 (n=3404) 29kg/m? 0.655 0.713 LR+2.280 Very low Moderate increase in probability of type 2
Wannamethee (0.547,0.748) (0.683,0.741) (1.894,2.743) diabetes
2010 LR-0.484 Very low Moderate decrease in probability of type
(0.360,0.652) 2 diabetes
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1 (n=3404) 30kg/m? 0.615 0.777 LR+2.754 Moderate increase in probability of type 2

Wannamethee (0.503,0.716) (0.745,0.805) (2.207,3.436) diabetes

2010 LR-0.495 Very low Moderate decrease in probability of type
(0.373,0.658) 2 diabetes

Table 49: Waist circumference

1 (n 3519) 100 cm 0.642 (0.546,0.727) 0.673 (0.645,0.700) LR+1.964 (1.664,2.318) Very low Slight increase in probability of
Wannamethee type 2 diabetes
2010 LR- 0.532 (0.411,0.689) Very low Slight decrease in probability of
type 2 diabetes
Women
1 (n=3404) 92 cm 0.697 (0.594,0.783) 0.755(0.724,0.784) LR+ 2.847 (2.370,3.420) Low Moderate increase in probability
Wannamethee of type 2 diabetes
2010 LR- 0.402 (0.292,0.552) Very low Moderate decrease in
probability of type 2 diabetes
Hypertension

Table 50: Waist circumference

1 (n 255) 87 cm 0.542 (0.415,0.664) 0.561 (0.491,0.629) LR+ 1.236 (0.932,1.640) Very low Slight increase in probability of
Gus 2009 Hypertension
LR-0.815 (0.602,1.105) Very low Slight decrease in probability
of Hypertension
Women
1 (n=334) 80 cm 0.691 (0.572,0.789) 0.670(0.613,0.723) LR+ 2.096 (1.663,2.642) Very low Moderate increase in
Gus 2009 probability of Hypertension
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All cause- mortality

Table 51: BMI

LR- 0.461 (0.320,0.664)

Very low

Moderate decrease in
probability of Hypertension

Men and women

1 (n=10652) 25% cut-off
Schneider percentile
2010

Men

1 (n=4508) 27.4 kg/m?
Welborn
2007
Women

1 (n=4698) 27.14 kg/m?
Welborn

2007

Table 52: Waist circumference

0.521
(0.482,0.560)

0.439
(0.383,0.497)

0.619
(0.545,0.688)

0.551
(0.541,0.561)

0.630
(0.615,0.644)

0.580
(0.565,0.594)

LR+ 1.160
(1.073,1.255)
LR- 0.869

(0.799,0.945)

LR+1.188
(1.037,1.361)
LR-0.890

(0.801,0.988)

LR+1.474
(1.307,1.664)
LR-0.656

(0.543,0.794)

Low

Low

Low

Low

Low

Low

Slight increase in probability of
All-Cause Mortality
Slight decrease in probability of
All-Cause Mortality

Slight increase in probability of
All-Cause Mortality
Slight decrease in probability of
All-Cause Mortality

Slight increase in probability of
All-Cause Mortality
Slight decrease in probability of
All-Cause Mortality

Men and women

1 (n=10652) 53 cut-off
Schneider percentile
2010
Men
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1 (n=4508) 92 cm 0.592 (0.534,0.647) 0.610 (0.595,0.625) LR+ 1.518 (1.369,1.682) Low
Welborn LR- 0.669 (0.581,0.770) Low
2007
Women

1 (n=4698) 80 cm 0.589 (0.514,0.659) 0.690 (0.676,0.703) LR+ 1.899 (1.665,2.165) Very low
Welborn LR- 0.596 (0.499,0.713) Very low
2007

Table 53: Waist-to-hip ratio

Slight increase in probability of
All-Cause Mortality
Slight decrease in probability of
All-Cause Mortality

Slight increase in probability of
All-Cause Mortality
Slight decrease in probability of
All-Cause Mortality

Men and women

1 (n=10652) 28t cut-off 0.768 (0.733,0.799) 0.276 (0.267,0.285) LR+ 1.060 (1.014,1.109) Low
Schneider percentile

2010 LR- 0.841 (0.727,0.974) Low
Men

1 (n=4508) 0.93 0.519 (0.461,0.576) 0.710 (0.696,0.723) LR+ 1.789 (1.586,2.018) Very low

Welborn 2007
LR-0.678 (0.600,0.765) Low

Women
1 (n=4698) 0.79 0.549 (0.474,0.621) 0.710 (0.697,0.723) LR+ 1.891 (1.641,2.180) Very low

Welborn 2007
LR- 0.636 (0.539,0.749) Low
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Table 54: Waist-to-height ratio

Men and women

1 (n=10652) 74th cut-off 0.335 (0.299,0.374) 0.738 (0.729,0.747) LR+ 1.281 (1.141,1.438) Low Slight increase in probability of

Schneider percentile All-Cause Mortality

2010 LR- 0.900 (0.850,0.953) Low Slight decrease in probability
of All-Cause Mortality

Men

1 (n=4508) 0.53 0.630 (0.573,0.684) 0.610 (0.595,0.625) LR+ 1.615 (1.467,1.778) Low Slight increase in probability of

Welborn All-Cause Mortality

2007 LR- 0.607 (0.521,0.707) Low Slight decrease in probability
of All-Cause Mortality

Women

1 (n=4698) 0.48 0.680 (0.607,0.745) 0.630 (0.616,0.644) LR+1.837 (1.648,2.048) Very low Slight increase in probability of

Welborn All-Cause Mortality

2007 LR-0.508 (0.409,0.631) Very low Slight decrease in probability
of All-Cause Mortality

Other ethnicities

Iranian population

Type 2 diabetes

Table 55: BMI
et iy seeten T Ukelhoodraos  CUllly Inerprtaionof ffect
Men
1 (n=2419) 26.49 kg/m? 0.679 (0.618,0.735) 0.614 LR+ 1.759 (1.589,1.947) Low Moderate increase in
Zafari 2018 (0.593,0.634) probability of type 2 diabetes
LR- 0.523 (0.434,0.630) Very low Slight decrease in probability
of type 2 diabetes
Women
1 (n=3319) 29.27 kg/m? 0.603 (0.547,0.657) 0.724 (0.708,0.740) LR+ 2.187 (1.962,2.437) Very low Moderate increase in
Zafari 2018 probability of type 2 diabetes
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LR- 0.548 (0.476,0.631) Very low Slight decrease in probability
of type 2 diabetes

Table 56: Waist circumference

1 (n 1415) 87cm 0.812 (0.763,0.852) 0.455 (0.434,0.476) LR+ 1.490 (1.392,1.594) Low Slight increase in probability
Zafari 2018 of type 2 diabetes
LR- 0.414 (0.325,0.528) Very low Moderate decrease in
probability of type 2 diabetes
Women
1 (n=1166) 91cm 0.665 (0.612,0.713) 0.704 (0.688,0.720) LR+ 2.247 (2.044,2.469) Low Moderate increase in
Zafari 2018 probability of type 2 diabetes

LR- 0.476 (0.409,0.555) Very low Moderate decrease in
probability of type 2 diabetes

Table 57: Waist-to-hip ratio

1 (n 1415) 0.92 0.720 0.555 (0.534,0.576) LR+ 1.617 (1.476,1.771) Low Slight increase in probability of
Zafari 2018 (0.660,0.772) type 2 diabetes
LR- 0.505(0.412,0.620) Very low Slight decrease in probability
of type 2 diabetes
Women
1 (n=1166) 0.83 0.729 0.591 (0.573,0.609) LR+ 1.783 (1.651,1.924) Low Slight increase in probability of
Zafari 2018 (0.68, 0.773) type 2 diabetes

LR- 0.458 (0.386,0.545) Very low Moderate decrease in
probability of type 2 diabetes
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Table 58: Waist-to-height ratio

1 (n =2419) 0.5 0.625 (0.560,0.686) 0.650

Zafari 2018 (0.630,0.670)
Women

1 (n=3319) 0.56 0.735 (0.687,0.778) 0.648 (0.631,0.665)
Zafari 2018

Peruvian population
Type 2 diabetes
Table 59: BMI

LR+ 1.786 (1.590, 2.007)

LR- 0.577 (0486,0685)

LR+ 2.089 (1.931,2.260)

LR- 0.409 (0.344,0.486)

Very low

Very low

Low

Very low

Slight increase in probability of
type 2 diabetes

Slight decrease in probability
of type 2 diabetes

Moderate increase in
probability of type 2 diabetes
Moderate decrease in
probability of type 2 diabetes

1 (n 1230) 27.8 kg/m? 0.762 0.590
Zafra-Tanaka (0.642,0.851) (0.562,0.617)
2020

Women

1 (n=1292) 28.9 kg/m? 0.638 (0.508,0.751) 0.640
Zafra-Tanaka (0.612,0.667)
2020
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Low

Low

Low

Low
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Table 60: Waist circumference

Men

1 (n=1230) 93.2 cm 0.714 (0.591,0.812) 0.610 (0.583,0.637) LR+ 1.833 (1.544,2.175) Low Slight increase in probability of

Zafra-Tanaka type 2 diabetes

2020 LR- 0.468 (0.316,0.694) Low Moderate decrease in
probability of type 2 diabetes

Women

1 (n=1292) 93.5cm 0.746 (0.620,0.841) 0.540 (0.511,0.568) LR+ 1.622 (1.380,1.906) Moderate Slight increase in probability of

Zafra-Tanaka type 2 diabetes

2020 LR- 0.471 (0.303,0.731) Low Moderate decrease in

probability of type 2 diabetes
Table 61: Waist-to-hip ratio

1 (n 1230) 0.97 0.476 (0.357,0.598) 0.700 (0.674,0.725) LR+ 1.586 (1.207,2.083) Low Slight increase in probability of

Zafra-Tanaka type 2 diabetes

2020 LR- 0.749 (0.590,0.950) Moderate Moderate decrease in
probability of type 2 diabetes

Women

1 (n=1292) 0.94 0.741 (0.614,0.838) 0.470 (0.442,0.499) LR+ 1.399 (1.191,1.644) Moderate Slight increase in probability of

Zafra-Tanaka type 2 diabetes

2020 LR- 0.550 (0.354,0.854) Low Slight decrease in probability of

type 2 diabetes
Table 62: Waist-to-height ratio

Men
1 (n=1230) 0.61 0.825 (0.712,0.901) 0.645 (0.616,0.674) LR+ 2.327 (2.022,2.677) Moderate Moderate increase in probability
of type 2 diabetes
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Zafra-Tanaka LR-0.271 (0.158,0.464) Moderate Moderate decrease in

2020 probability of type 2 diabetes
Women

1 (n=1292) 0.57 0.776 (0.651,0.865) 0.550 (0.522,0.579) LR+ 1.725 (1.482,2.009) Low Slight increase in probability of
Zafra-Tanaka type 2 diabetes

2020 LR- 0.407 (0.252,0.659) Low Moderate decrease in

probability of type 2 diabetes

Brazilian population

Hypertension

Table 63: BMI
GRS O sy et Uklorates Q0 nemretonafetes
~ Sensitivity  Specificity ~ Likelihood ratios
1 (n 152) 24.80 kg/m? 0.514 (0.401,0.625) 0.500 LR+ 1.027 Very low Slight increase in probability
Rezende 2018 (0.391,0.609) (0.750,1.406) of Hypertension
LR- 0.973 Very low Slight decrease in probability
(0.705,1.343) of Hypertension
Women
1 (n=319) 23.82 kg/m? 0.639 0.629 LR+ 1.723 Very low Slight increase in probability
Rezende 2018 (0.554,0.716) (0.557,0.695) (1.374,2.161) of Hypertension
LR-0.574 Very low Slight decrease in probability
(0.446,0.738) of Hypertension

Table 64: Waist circumference

Men

1 (n=152) 81.50 cm 0.635 (0.520,0.736) 0.564 (0.453,0.669) LR+ 1.457 (1.073,1.978) Low Slight increase in probability
of Hypertension
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Rezende 2018 LR- 0.647 (0.452,0.926) Very low Slight decrease in probability
of Hypertension

Women
1 (n=319) 85.30 cm 0.632 (0.547,0.709) 0.667 (0.596,0.731) LR+ 1.895 (1.489,2.411) Very low Slight increase in probability
Rezende 2018 of Hypertension

LR- 0.553 (0.433,0.706) Very low Slight decrease in probability
of Hypertension

Table 65: Waist-to-height ratio

1 (n 152) 0.6 0.595 (0.480,0.700) 0.564 (0.453,0.669) LR+ 1.364 (0.996,1.869) Very low Slight increase in probability
Rezende 2018 of Hypertension
LR-0.719 (0.513,1.008) Very low Slight decrease in probability
of Hypertension
Women
1 (n=319) 0.57 0.662 (0.577,0.737) 0.645 (0.574,0.711) LR+ 1.865 (1.483,2.344) Very low Slight increase in probability
Rezende 2018 of Hypertension

LR- 0.524 (0.404,0.680) Very low Slight decrease in probability
of Hypertension

Accuracy data where GRADE analysis is not be possible
Iranian

Table 66: Type 2 diabetes

Hadaegh, F (2009-2)

Reference standard: Type 2 Diabetes

Men <60: BMI 1614 NR 0.56 0.57 NR
Men <60: WC 1614 NR 0.56 0.64 NR

Moderate
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Men <60: WHP 1614 NR 0.62 0.62 NR
Men <60: WHIR 1614 NR 0.58 0.62 NR
Women <60: BMI 2006 NR 0.51 0.58 NR
Women <60: WC 2006 NR 0.7 0.44 NR
Women <60: WHR 2006 NR 0.63 0.6 NR
Women =60: WHtR 2006 NR 0.59 0.55 NR
Men >60: BMI 1614 NR 0.52 0.63 NR
Men >60: WC 1614 NR 0.63 0.5 NR
Men >60: WHR 1614 NR 0.44 0.66 NR
Men >60: WHtR 1614 NR 0.6 0.6 NR
Women >60 BMI 2006 NR 0.56 0.56 NR
Women >60 WC 2006 NR 0.61 0.61 NR
Women >60: WHR 2006 NR 0.71 0.71 NR
Women >60: WHtR 2006 NR 0.61 0.61 NR

Table 67: Cardiovascular disease

Talaei 2012

Reference standard: Cardiovascular disease (including coronary heart disease)

Men WC 3068 1.5,0.77 45.90% 69.40% NR

Men WC 3068 1.28,0.69 66.30% 48.30% NR High
Women WC 3255 1.48,0.79 44.70% 69.80% NR

Women WC 3255 1.27,0.69 66.80% 47.60% NR
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Other Asian populations

Table 68: Cardiovascular disease

Aekplakorn 2007
Reference standard: cardiovascular disease (including coronary heart disease)

BMI (23 kg/m?) 2536 NR 0.591 0.511 NR
WC (85 cm) 2536 NR 0.515 0.642 NR R
WHR (0.98) 2536 NR 0.53 0.54 NR
WHIR (0.51) 2536 NR 0.545 0.609 NR
Chinese

Table 69: Hypertension

Nguyen 2008

Reference standard: Hypertension

Women (All ages) BMI 2415 NR 0.56 0.65 NR

Women (18—40) BMI 1053 NR 0.59 0.66 NR

Women (41-65) BMI 1362 NR 0.57 0.58 NR High
Men (All ages) BMI 2077 NR 0.61 0.59 NR

Men (18—40) BMI 946 NR 0.62 0.62 NR

Men (41-65) BMI 1131 NR 0.6 0.57 NR

Diagnostic accuracy evidence
C-statistic / Area under the curve

The following table was used to aid judgments of classification accuracy.
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Table 70: Interpretation of c-statistics

c-statistic <0.6 Poor classification accuracy

0.6 < c-statistic <0.7 Adequate classification accuracy
0.7 < c-statistic <0.8 Good classification accuracy

0.8 < c-statistic <0.9 Excellent classification accuracy
0.9 < c-statistic < 1.0 Outstanding classification accuracy

Black African / Caribbean population
Summary of studies providing head-to-head comparisons of measures

The majority of included studies compared the accuracy of measures within the same group of participants. The studies often reported the
accuracy in gender or age specific subgroups. The table below indicates which measure offered the best discriminatory power as determined by
its C-statistic/ AUC — ROC curve in each study or, where reported, relevant subgroup within the study.
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Table 71: C-statistic/AUC comparisons in the Black African / Caribbean ethnicity

BMI vs WC vs WHR vs Skogberg 2018 (men and women), Waist-to-height ratio in 1 study subgroup

WHtR

BMI vs WC vs WHtR Diaz 2007 (men USA / women UK / women USA) Waist-to-height ratio in 4 studies/subgroups
Diaz 2007 (men UK) Waist circumference in 1 study/subgroup

BMI vs WC Foucan 2002 (women 18-39 / 40-74), Yoon 2016 (men and women) Waist circumference in 3 studies/subgroups

BMI vs WC vs WHR vs Gutema 2020 (men), Sinaga 2018 (men) Waist circumference in 2 studies/subgroups

WHtR Gutema 2020 (women), Sinaga 2018 (women) Waist-to-height ratio in 2 studies/subgroups
Okoro 2021 (men and women) BMI in 1 study/subgroup

BMI vs WC Foucan 2002 (women 18-39 / 40-74) Waist circumference in 2 studies/subgroups

BMI vs WC Foucan 2002 (women 18-39 / 40-74) Waist circumference in 2 studies/subgroups

Table 72: Type 2 diabetes

Woman (18-39 years old)

Foucan 2002 Cross-sectional 2762 0.84 (0.78 -0.9) Very low Excellent classification accuracy
Women (40-74 years old)

Foucan 2002 Cross-sectional 2387 0.68 (0.66 - 0.7) Very low Adequate classification accuracy
Women (US black) 240 years old

Diaz 2007 Cross-sectional 491 0.61 (95% CI not reported) Low Adequate classification accuracy
Women (English black) 240 years old

Diaz 2007 Cross-sectional 279 0.59 (95% CI not reported) Low Poor classification accuracy
Men (US black) 240 years old

Diaz 2007 Cross-sectional 491 0.60 (95% CI not reported) Low Adequate classification accuracy
Men (English black) 240 years old

Diaz 2007 Cross-sectional 279 0.59 (95% CI not reported) Low Poor classification accuracy
Men and women (30-64 years old)

Skogberg 2018 Cross-sectional 225 0.68 (0.58 - 0.79) Low Adequate classification accuracy
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Men and women (220 years old)
Yoon 2016 Cross-sectional

Women (18-39 years old)

Foucan 2002 Cross-sectional
Women (40-74 years old)

Foucan 2002 Cross-sectional
Women (US black) 240 years old
Diaz 2007 Cross-sectional
Women (English black) 240 years old
Diaz 2007 Cross-sectional
Men (US black) 240 years old

Diaz 2007 Cross-sectional
Men (English black) 240 years old
Diaz 2007 Cross-sectional
Men and women (30-64 years old)
Skogberg 2018 Cross-sectional
Men and women (220 years old)
Yoon 2016 Cross-sectional

Men and Women
Skogberg 2018 Cross-sectional
Women (US black) 240 years old
Diaz 2007 Cross-sectional
Women (English black) 240 years old
Diaz 2007 Cross-sectional
Men (US black) 240 years old

Diaz 2007 Cross-sectional
Men (English black) 240 years old
Diaz 2007 Cross-sectional
Men and women (30-64 years old)
Skogberg 2018 Cross-sectional

854

2762

2387

491

279

491

279

225

854

225

491

279

491

279

225

0.62 (0.62 - 0.62)

0.88 (0.84 - 0.92)
0.68 (0.65-0.71)
0.69 (95% CI not reported)
0.68 (95% CI not reported)
0.65(95% CI not reported)
0.67(95% CI not reported)
0.74 (0.64 - 0.84)

0.65 (0.594 - 0.70)

0.66 (0.55 - 0.77)

0.70 (95% CI not reported)
0.70 (95% CI not reported)
0.62 (95% CI not reported)
0.71 (95% CI not reported)

0.75 (0.65 - 0.85)
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Moderate

Very low
Very low
Low
Low
Low

Low

Adequate classification accuracy

Excellent classification accuracy
Adequate classification accuracy
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Adequate classification accuracy
Adequate classification accuracy
Good classification accuracy

Adequate classification accuracy

Adequate classification accuracy

Good classification accuracy
Good classification accuracy
Adequate classification accuracy
Good classification accuracy

Good classification accuracy
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Table 73: Hypertension

Woman (18-39 years old)

Foucan 2002 Cross-sectional
Women (40-74 years old)

Foucan 2002 Cross-sectional
Women (20-64 years old)

Gutema 2020 Cross-sectional
Sinaga 2018

Men (20-64 years old)
Gutema 2020

Sinaga 2018

Cross-sectional

Men and women (mean age 37.4 years [SD 11.3])

Okoro 2021 Cross-sectional
Woman (18-39 years old)

Foucan 2002 Cross-sectional
Women (40-74 years old)

Foucan 2002 Cross-sectional
Women (20-64 years old)

Gutema 2020 Cross-sectional
Sinaga 2018

Men (20-64 years old)
Gutema 2020

Sinaga 2018

Cross-sectional

Men and women (mean age 37.4 years [SD 11.3])

Okoro 2021 Cross-sectional
Women (20-64 years old)

Gutema 2020 Cross-sectional
Sinaga 2018

Men (20-64 years old)

2762

2387

2069

1980

241

2762

2387

2069

1980

241

2069

0.74 (0.72 - 0.76)
0.64 (0.63 - 0.67)

0.57 (0.50 - 0.63)

0.63 (0.52 - 0.74)

0.68 (95% CI not reported)

0.75 (0.73 - 0.77)
0.68 (0.66 - 0.7)

0.59 (0.54 - 0.63)

0.66 (0.54 - 0.79)

0.56 (95% CI not reported)

0.56 (0.53 - 0.59)
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Low
Very low

Very low

Very low

Very low

Low
Very low

Very low

Very low

Very low

Low

Good classification accuracy
Adequate classification accuracy

Poor classification accuracy

Adequate classification accuracy

Adequate classification accuracy

Good classification accuracy
Adequate classification accuracy

Poor classification accuracy

Adequate classification accuracy

Poor classification accuracy
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Gutema 2020 Cross-sectional 1980 0.64 (0.52 - 0.75) Very low Adequate classification accuracy
Sinaga 2018

Men and women (mean age 37.4 years [SD 11.3])
Okoro 2021 Cross-sectional 241 0.52 (95% CI not reported) Very low Poor classification accuracy

Women (20-64 years old)

Gutema 2020 Cross-sectional 2069 0.60 (0.56 - 0.65) Very low Adequate classification accuracy
Sinaga 2018

Men (20-64 years old)

Gutema 2020 Cross-sectional 1980 0.64 (0.53 - 0.76) Very low Adequate classification accuracy
Sinaga 2018

Men and women (mean age 37.4 years [SD 11.3])

Okoro 2021 Cross-sectional 241 0.53 (95% CI not reported) Very low Poor classification accuracy

Table 74: Dyslipidaemia

Woman (18-39 years old)

Foucan 2002 Cross-sectional 2762 0.61 (0.57 - 0.65) Very low Adequate classification accuracy
Women (40-74 years old)
Foucan 2002 Cross-sectional 2387 0.52 (0.49 - 0.55) Low Poor classification accuracy

Woman (18-39 years old)

Foucan 2002 Cross-sectional 2762 0.63 (0.59 - 0.69) Very low Adequate classification accuracy
Women (40-74 years old)
Foucan 2002 Cross-sectional 2387 0.55 (0.53 - 0.58) Low Poor classification accuracy

[NICE guideline title]: evidence reviews for [topic] DRAFT [(Month Year)]
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South Asian Population

BMI vs WC vs WHR vs WHtR ~ Bhowmik 2013 (men / women), Kapoor 2020 (men / women) Waist-to-hip ratio in 4 studies/subgroups
Jayawardana 2013 (men / women), Waist-to-height ratio in 2 studies/subgroups
Patel 2017 (men / women) Waist circumference in 2 studies/subgroups

BMI vs WC vs WHtR Diaz 2007 (men / women — UK Indian, men / women — UK Waist-to-height ratio in 4 studies/subgroups
Bangladeshi) BMI in 1 study/subgroup
Diaz 2007 (men — UK Pakistani) Waist circumference in 2 studies/subgroups
Diaz 2007 (women — UK Pakistani, women — UK Bangladeshi)

BMI vs WC vs WHR Siddiquee 2015 (men and women) Waist-to-hip ratio in 1 study/subgroup

BMI vs WC Mohan 2007 (men / women) Waist circumference in 2 studies/subgroups

Hypertension

BMI vs WC vs WHR vs WHtR ~ Bhowmik 20132 (men / women), Jayawardana 2013 (men / Waist-to-height ratio in 4 studies/subgroups
women) BMI in 4 studies/subgroups
I(3how)mik 2013 (men), Gupta 2012 (men / women), Patel 2017 Waist circumference in 2 studies/subgroups
men
Bhowmik 2013 (women), Patel 2017 (women)

BMI vs WC vs WHR Katulanda 20112 (men / women) Waist circumference in 2 studies/subgroups
Katulanda 2011 (men) Waist-to-hip ratio in 1 study/subgroup

BMI vs WC Mohan 2007 (men / women) Waist circumference in 2 studies/subgroups

Dyslipidaemia

BMI vs WC vs WHR vs WHtR ~ Bhowmik 2013 (men) Waist-to-height in 1 study/subgroup

Bhowmik 2013 (women) Waist-to-hip ratio in 1 study/subgroup

Summary of studies providing head-to-head comparisons of measures

The majority of included studies compared the accuracy of measures within the same group of participants. The studies often reported the
accuracy in gender or age specific subgroups. The table below indicates which measure offered the best discriminatory power as determined by
its C-statistic/ AUC — ROC curve in each study or, where reported, relevant subgroup within the study.

Table75: C-statistic/AUC comparisons in the South Asian ethnicity
" UK Bangladeshi subgroup in women had the same C-statistic for WC and WHtR.

[NICE guideline title]: evidence reviews for [topic] DRAFT [(Month Year)]
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2Multiple measures had the same C-statistic for predicting hypertension in these studies

Table 76: Type 2 diabetes

Women (218 years old)

Bhowmik 2013 Cross-sectional 7163 0.64 (0.63 - 0.66) Moderate Adequate classification accuracy
Jayawardana 2013

Kapoor 2020

Mohan 2007

Women (UK Indian) 240 years old

Diaz 2007 Cross-sectional 271 0.63 (95% CI not reported) Low Adequate classification accuracy
Women (UK Pakistani) 240 years old

Diaz 2007 Cross-sectional 160 0.73 (95% CI not reported) Very low Good classification accuracy
Women (UK Bangladeshi) 240 years old

Diaz 2007 Cross-sectional 75 0.60 (95% CI not reported) Low Adequate classification accuracy
Women (220 years old)

Patel 2017 Cross-sectional 5120 0.78 (95% CI not reported) High Good classification accuracy
Men (218 years old)

Bhowmik 2013 Cross-sectional 6024 0.64 (0.57 - 0.70) Very low Adequate classification accuracy
Jayawardana 2013

Kapoor 2020

Mohan 2007

Men (UK Indian) 240 years old

Diaz 2007 Cross-sectional 264 0.61 (95% CI not reported) Low Good classification accuracy
Men (UK Pakistani) 240 years old

Diaz 2007 Cross-sectional 136 0.57 (95% CI not reported) Very low Poor classification accuracy
Men (UK Bangladeshi) 240 years old

Diaz 2007 Cross-sectional 77 0.67 (95% CI not reported) Very low Adequate classification accuracy
Men (220 years old)

Patel 2017 Cross-sectional 3772 0.76 (95% CI not reported) High Good classification accuracy
Men and women (220 years old)

Siddiquee 2015 Cross-sectional 2293 0.63 (95% CI not reported) Moderate Adequate classification accuracy

[NICE guideline title]: evidence reviews for [topic] DRAFT [(Month Year)]
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Women (218 years old)

Bhowmik 2013 Cross-sectional 7163 0.68 (0.66 - 0.69) Moderate Adequate classification accuracy

Jayawardana 2013

Kapoor 2020

Mohan 2007

Women (UK Indian) 240 years old

Diaz 2007 Cross-sectional 271 0.66 (95% ClI not reported)  Low Adequate classification accuracy

Women (UK Pakistani) 240 years old

Diaz 2007 Cross-sectional 160 0.83 (95% ClI not reported)  Very low Excellent classification accuracy

Women (UK Bangladeshi) 240 years old

Diaz 2007 Cross-sectional 75 0.65 (95% CI not reported) Very low Adequate classification accuracy

Women (220 years old)

Patel 2017 Cross-sectional 5120 0.80 (95% CI not reported) High Excellent classification accuracy

Men (218 years old)

Bhowmik 2013 Cross-sectional 6024 0.68 (0.61 - 0.74) Very low Adequate classification accuracy

Jayawardana 2013

Kapoor 2020

Mohan 2007

Men (UK Indian) 240 years old

Diaz 2007 Cross-sectional 264 0.65 (95% CI not reported) Low Adequate classification accuracy

Men (UK Pakistani) 240 years old

Diaz 2007 Cross-sectional 136 0.51 (95% CI not reported) Very low Poor classification accuracy

Men (UK Bangladeshi) 240 years old

Diaz 2007 Cross-sectional 77 0.73 (95% CI not reported) Low Good classification accuracy

Men (220 years old)

Patel 2017 Cross-sectional 3772 0.77 (95% CI not reported) High Good classification accuracy

Men and women (220 years old)

Siddiquee 2015 Cross-sectional 2293 0.68 (0.65 - 0.72) Moderate Adequate classification accuracy
Waistto-hipratio

Women (218 years old)

Bhowmik 2013 Cross-sectional 4813 0.69 (0.66 - 0.73) Very low Adequate classification accuracy

Jayawardana 2013

Kapoor 2020
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Women (220 years old)
Patel 2017

Men (218 years old)
Bhowmik 2013
Jayawardana 2013

Cross-sectional 5120

Cross-sectional 3674

Kapoor 2020

Men (220 years old)

Patel 2017 Cross-sectional 3772
Men and women (220 years old)

Siddiquee 2015 Cross-sectional 2293

Women (218 years old)
Bhowmik 2013
Jayawardana 2013

Cross-sectional 4813

Kapoor 2020

Women (UK Indian) 240 years old

Diaz 2007 Cross-sectional 271
Women (UK Pakistani) 240 years old

Diaz 2007 Cross-sectional 160
Women (UK Bangladeshi) 240 years old

Diaz 2007 Cross-sectional 75
Women (220 years old)

Patel 2017 Cross-sectional 5120
Men (218 years old)

Bhowmik 2013 Cross-sectional 3674
Jayawardana 2013

Kapoor 2020

Men (UK Indian) 240 years old

Diaz 2007 Cross-sectional 264
Men (UK Pakistani) 240 years old

Diaz 2007 Cross-sectional 136
Men (UK Bangladeshi) 240 years old

Diaz 2007 Cross-sectional 77

0.78 (95% CI not reported)

0.67 (0.65 - 0.69)

0.75 (95% CI not reported)

0.68 (0.65 - 0.72)

0.69 (0.67 - 0.71)

0.69 (95% CI not reported)
0.80 (95% CI not reported)
0.65 (95% CI not reported)
0.79 (95% CI not reported)

0.67 (0.55- 0.80)

0.68 (95% CI not reported)

0.54 (95% CI not reported)

0.75 (95% CI not reported)
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Men (220 years old)
Patel 2017 Cross-sectional 3772 0.76 (95% CI not reported) High Good classification accuracy

Table 77: Hypertension

Women (218 years old)

Bhowmik 2013 Cross-sectional 11295 0.62 (0.60 - 0.65) Low Adequate classification accuracy

Gupta 2012

Jayawardana 2013

Katulanda 2011

Mohan 2007

Women (220 years old)

Patel 2017 Cross-sectional 5120 0.78 (95% CI not reported) High Good classification accuracy

Men (218 years old)

Bhowmik 2013 Cross-sectional 9709 0.65 (0.63 - 0.67) Low Adequate classification accuracy

Gupta 2012

Jayawardana 2013

Katulanda 2011

Mohan 2007

Men (220 years old)

Patel 2017 Cross-sectional 3772 0.70 (95% CI not reported) High Good classification accuracy
Waist circumference

Women (218 years old)

Bhowmik 2013 Cross-sectional 11295 0.63 (0.60 - 0.67) Very low Adequate classification accuracy

Gupta 2012

Jayawardana 2013

Katulanda 2011

Mohan 2007

Women (220 years old)

Patel 2017 Cross-sectional 5120 0.78 (95% CI not reported) High Good classification accuracy

Men (218 years old)

Bhowmik 2013 Cross-sectional 9709 0.66 (0.64 - 0.68) Low Adequate classification accuracy

Gupta 2012
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Jayawardana 2013

Katulanda 2011

Mohan 2007

Men (220 years old)

Patel 2017 Cross-sectional 3772 0.70 (95% CI not reported) High Good classification accuracy
‘Waist-to-hipratio(WHR)

Women (218 years old)

Bhowmik 2013 Cross-sectional 8945 0.60 (0.56 - 0.65) Very low Adequate classification accuracy

Gupta 2012

Jayawardana 2013

Katulanda 2011

Women (220 years old)

Patel 2017 Cross-sectional 5120 0.76 (95% CI not reported) High Good classification accuracy
Men (218 years old)

Bhowmik 2013 Cross-sectional 7359 0.65 (0.61 - 0.69) Very low Adequate classification accuracy
Gupta 2012

Jayawardana 2013

Katulanda 2011

Men (220 years old)

Patel 2017 Cross-sectional 3772 0.68 (95% CI not reported) High Adequate classification accuracy

Women (218 years old)

Bhowmik 2013 Cross-sectional 4471 0.65 (0.62 - 0.68) Low Adequate classification accuracy
Gupta 2012

Jayawardana 2013

Women (220 years old)

Patel 2017 Cross-sectional 5120 0.78 (95% CI not reported) High Good classification accuracy
Men (218 years old)

Bhowmik 2013 Cross-sectional 2885 0.67 (0.65 - 0.70) Low Adequate classification accuracy
Gupta 2012

Jayawardana 2013
Men (220 years old)
Patel 2017 Cross-sectional 3772 0.70 (95% CI not reported) High Good classification accuracy
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Table 78: Dyslipidaemia

Women (220 years old)

Bhowmik 2013 Cross-sectional 1451 0.62 (0.59 - 0.66) Low Good classification accuracy
Men (220 years old)
Bhowmik 2013 Cross-sectional 842 0.70 (0.67 - 0.74) Low Good classification accuracy

Women (220 years old)

Bhowmik 2013 Cross-sectional 1451 0.66 (0.63 - 0.70) Low Adequate classification accuracy
Men (220 years old)
Bhowmik 2013 Cross-sectional 842 0.7 (0.67 - 0.74) Low Good classification accuracy

Women (220 years old)

Bhowmik 2013 Cross-sectional 1451 0.68 (0.65-0.71) Low Adequate classification accuracy
Men (220 years old)
Bhowmik 2013 Cross-sectional 842 0.68 (0.64 - 0.72) Low Adequate classification accuracy

Women (220 years old)

Bhowmik 2013 Cross-sectional 1451 0.66 (0.63 - 0.69) Moderate Adequate classification accuracy
Men (220 years old)
Bhowmik 2013 Cross-sectional 842 0.71 (0.67 - 0.74) Low Adequate classification accuracy

Sensitivity, specificity, likelihood ratios

The following table was used to aid judgments of accuracy.
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Table 79: Interpretation of LRS

LR=0.1 Very large decrease in probability of disease oroutcome

0.1<LR=<0.2 Large decrease in probability of disease or outcome

0.2<LR<=0.5 Moderate decrease in probability of disease or outcome

0.5<LR=<1.0 Slight decrease in probability of disease or outcome

1.0<LR <20 Slight increase in probability of disease or outcome

20=<LR<5.0 Moderate increase in probability of disease or outcome

5.0=<LR <10.0 Large increase in probability of disease or outcome

LR>10.0 Very large increase in probability of disease or outcome

Black African/ Caribbean population

Table 80: Type 2 Diabetes

Women (18-39 years old)

1 26 kg/m? 0.830 0.690 LR+ 2.677 (2.244,3.195) Low Moderate increase in

(n=2762) (0.646,0.929) (0.672,0.707) probability of type 2 diabetes
Foucan LR- 0.246 (0.109,0.559) Very low Moderate decrease in

2002 probability of type 2 diabetes
Women (40-74 years old)

1 27 kg/m? 0.620 0.520 LR+ 1.292 (1.168,1.428) Low Slight increase in probability of
(n=2387) (0.563,0.674) (0.499,0.541) type 2 diabetes

Foucan LR- 0.731 (0.627,0.851) Low Slight decrease in probability
2002 of type 2 diabetes

Women (18-39 years old)

1 85cm 0.840 0.780 LR+ 3.818 (3.201,4.555) Low Moderate increase in
(n=2762) (0.657,0.935) (0.764,0.795) probability of type 2 diabetes
Foucan LR- 0.205 (0.088,0.479) Low Moderate decrease in
2002 probability of type 2 diabetes
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Women (40-74 years old)
1 88 cm
(n=2387)

Foucan

2002

Table 81: Hypertension

0.700
(0.645,0.750) (0.579,0.621)

0.600

LR+ 1.750 (1.597,1.918)

LR- 0.500 (0.418,0.598)

Low

Very low

Slight increase in probability of
type 2 diabetes

Moderate decrease in
probability of type 2 diabetes

Men and women
1 (n=240) 30 kg/m?
Okoro 2020

Men
1 (n=1673)
Gutema 2020

22.86 kg/m?

1 (n=436)
Ononamadu
2017

24.49 kg/m?

Women (18-39)
1 (n=2762)
Foucan 2002

24 kg/m?

Women (40-70)
1 (n=2387)
Foucan 2002

26 kg/m?

0.262 (0.169,0.381)

0.357 (0.313,0.403)

0.729 (0.632,0.809)

0.740 (0.691,0.784)

0.700 (0.675,0.724)

0.844 (0.783,0.890)

0.788 (0.764,0.810)

0.600 (0.547,0.651)

0.600 (0.580,0.619)

0.510 (0.480,0.540)
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LR+ 1.672 (0.983,2.845)

LR-0.875 (0.748,1.025)

LR+ 1.684 (1.427,1.987)
LR- 0.816 (0.757,0.880)
LR+ 1.823 (1.525,2.179)

LR- 0.451 (0.321,0.634)

LR+ 1.850 (1.708,2.003)

LR- 0.433 (0.361,0.520)

LR+ 1.429 (1.331,1.533)
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Very low

Very low

Moderate
Moderate
Very low

Very low

Very low

Very low

Low

Slight increase in probability
of hypertension
Slight decrease in probability
of hypertension

Slight increase in probability
of hypertension

Slight decrease in probability
of hypertension

Slight increase in probability
of hypertension

Moderate decrease in
probability of hypertension

Slight increase in probability
of hypertension

Moderate decrease in
probability of hypertension

Slight increase in probability
of hypertension
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Women
1 (n=1672)
Gutema 2020

24.02 kg/m?

1 (n=476)
Ononamadu
2017

24.44 kg/m?

0.264 (0.226,0.305)

0.741 (0.652,0.814)

0.854 (0.833,0.873)

0.489 (0.438,0.540)

LR- 0.588 (0.532,0.651)

LR+ 1.808 (1.476,2.215)
LR- 0.862 (0.813,0.914)
LR+ 1.450 (1.250,1.683)

LR- 0.529 (0.380,0.737)

Low

Low
Moderate
Low

Very low

Slight decrease in probability
of hypertension

Slight increase in probability
of hypertension
Slight decrease in probability
of hypertension
Slight increase in probability
of hypertension
Slight decrease in probability
of hypertension

Men and women
1 (n=240)
Okoro 2020

Men
1 (n=1673)
Gutema 2020

84.05 cm

1 (n=436) 91.44 cm
Ononamadu

2017
Women (18-39 years old)

1 (n=2762) 76 cm
Foucan 2002

Women (40-70 years old)

94 cm and 80 cm 0.508 (0.388,0.626)

0.325 (0.283,0.370)

0.531 (0.432,0.629)

0.531 (0.432,0.629)

0.581 (0.507,0.651)

0.854 (0.833,0.873)

0.842 (0.799,0.877)

0.842 (0.799,0.877)
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LR+ 1.212 (0.902,1.628)

LR- 0.847 (0.643,1.117)

LR+ 2.226 (1.839,2.694)
LR- 0.790 (0.738,0.847)
LR+ 3.356 (2.465,4.571)

LR- 0.557 (0.448,0.692)

LR+ 3.356 (2.465,4.571)

LR- 0.557 (0.448,0.692)
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Very low

Very low

Low
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Low

Very low

Very low

Very low

Slight increase in probability
of HTN
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Moderate increase in
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Slight decrease in probability
of hypertension

Moderate increase in
probability of hypertension
Slight decrease in probability
of hypertension

Moderate increase in
probability of hypertension
Slight decrease in probability
of hypertension



DRAFT FOR CONSULTATION
[Insert subtopic here]

1 (n=2387) 84.5cm 0.710 (0.685,0.734) 0.540 (0.510,0.570) LR+ 1.543 (1.434,1.661) Low Slight increase in probability
Foucan 2002 of hypertension
LR- 0.537 (0.485,0.594) Very low Slight decrease in probability
of hypertension
Women
1 (n=1672) 79.5cm 0.520 (0.475,0.565) 0.615(0.587,0.642) LR+ 1.351 (1.207,1.511) Moderate Slight increase in probability
Gutema 2020 of hypertension
LR- 0.780 (0.704,0.866) Moderate Slight decrease in probability
of hypertension
1 (n=476) 96.52 cm 0.402 (0.315,0.495) 0.767 (0.720,0.807) LR+ 1.721 (1.284,2.306) Very low Slight increase in probability
Ononamadu of hypertension
2017 LR- 0.780 (0.664,0.918) Low Slight decrease in probability

of hypertension

Men and women

1 (n=240) 0.9 and 0.8 0.785 (0.668,0.868) 0.425 (0.354,0.498) LR+ 1.364 (1.140,1.631) Very low Slight increase in probability
Okoro 2020 of hypertension
LR- 0.507 (0.309,0.832) Very low Slight decrease in probability
of hypertension
Men
1 (n=1673) 0.91 0.785 (0.668,0.868) 0.425 (0.354,0.498) LR+ 1.364 (1.140,1.631) Moderate Slight increase in probability
Gutema 2020 of hypertension
LR- 0.507 (0.309,0.832) Moderate Slight decrease in probability
of hypertension
Women
1 (n=1672) 0.91 0.417 (0.374,0.462) 0.682 (0.655,0.708) LR+ 1.311 (1.146,1.500) Moderate Slight increase in probability
Gutema 2020 of hypertension

LR- 0.855 (0.785,0.931) Moderate Slight decrease in probability
of hypertension

Men and women

1 (n=240) 0.5 0.723 (0.603,0.818) 0.469 (0.397,0.543) LR+ 1.362 (1.111,1.671) Very low Slight increase in probability
Okoro 2020 of hypertension
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Men

1 (n=436) 0.55
Ononamadu

2017

1 (n=1673) 0.5
Gutema 2020

Women

1 (n=1672) 0.51
Gutema 2020

1 (n=476) 0.508
Ononamadu
2017

Table 82: Dyslipidaemia

0.490 (0.391,0.589)

0.419 (0.374.0.466)

0.564 (0.519,0.608)

0.813 (0.729,0.874)

0.830 (0.786,0.866)

0.740 (0.715,0.764)

0.587 (0.559,0.615)

0.404 (0.355,0.455)

LR- 0.590 (0.387,0.900)

LR+ 2.880 (2.110,3.932)
LR- 0.615 (0.503,0.752)
LR+ 1.612 (1.394,1.863)

LR- 0.785 (0.720,0.856)

LR+ 1.366 (1.231,1.515)
LR- 0.743 (0.664,0.831)
LR+ 1.363 (1.205,1.541)

LR- 0.464 (0.310,0.696)

Very low

Low
Low
Moderate

Moderate

Moderate
Moderate
Low

Very low

Slight decrease in probability
of hypertension

Moderate increase in
probability of hypertension
Slight decrease in probability
of hypertension

Slight increase in probability
of hypertension

Slight decrease in probability
of hypertension

Slight increase in probability
of hypertension

Slight decrease in probability
of hypertension

Slight increase in probability
of hypertension

Moderate decrease in
probability of hypertension

Men

1 (n=476) 22.5 kg/m?
Kenate 2020

1 (n=385) 27 kg/m?

Paccaud 2000

0.606 (0.523,0.683)

0.480 (0.417,0.544)

0.698 (0.646,0.744)

0.830 (0.761,0.88
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LR- 0.627 (0.543,0.723) High Slight decrease in probability
of dyslipidaemia
Women (18-39 years old)

1 (n=2762) 24 kg/m? 0.640 (0.576,0.700) 0.520 (0.501,0.539) LR+ 1.333 (1.200,1.482) Low Slight increase in probability
Foucan 2002 of dyslipidaemia
LR- 0.692 (0.580,0.827) Low Slight decrease in probability

of dyslipidaemia
Women (40-70 years old)

1 (n=2387) 27 kg/m? 0.540 (0.501,0.579) 0.500 (0.477,0.523) LR+ 1.080 (0.991,1.177) Very low Slight increase in probability
Foucan 2002 of dyslipidaemia
LR- 0.920 (0.835,1.014) Very low Slight decrease in probability
of dyslipidaemia
Women
1 (n=439) 24.5 kg/m? 0.469 (0.379,0.561) 0.650 (0.597,0.700) LR+ 1.341 (1.049,1.715) Low Slight increase in probability
Kenate 2020 of dyslipidaemia
LR- 0.816 (0.675,0.988) Low Slight decrease in probability
of dyslipidaemia
1 (n=421) 27 kg/m? 0.690 (0.621,0.752) 0.530 (0.466,0.593) LR+ 1.468 (1.243,1.734) High Slight increase in probability
Paccaud 2000 of dyslipidaemia
LR- 0.585 (0.458,0.747) Moderate Slight decrease in probability

of dyslipidaemia

Men
1 (n=476) 83.7cm 0.380 (0.304,0.463) 0.749 (0.699,0.792) LR+ 1.512(1.143,2.000) Very low Slight increase in probability
Kenate 2020 of dyslipidaemia
LR- 0.828 (0.718,0.955) Low Slight decrease in probability
of dyslipidaemia
1 (n=385) 94 cm 0.480 (0.417,0.544) 0.860 (0.795,0.907) LR+ 3.429 (2.256,5.210) High Moderate increase in
Paccaud 2000 probability of dyslipidaemia
LR- 0.605 (0.526,0.695) High Slight decrease in probability

of dyslipidaemia
Women (18-39 years old)
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1 (n=2762) 75 cm 0.650 (0.586,0.709) 0.540 (0.521,0.559) LR+ 1.413 (1.273,1.568) Low Slight increase in probability
Foucan 2002 of dyslipidaemia
LR- 0.648 (0.541,0.777) Low Slight decrease in probability

of dyslipidaemia
Women (40-70 years old)

1 (n=2387) 87.5cm 0.580 (0.541,0.618) 0.510 (0.487,0.533) LR+ 1.184 (1.090,1.285) Low Slight increase in probability
Foucan 2002 of dyslipidaemia
LR- 0.824 (0.743,0.913) Low Slight decrease in probability
of dyslipidaemia
Women
1 (n=439) 78 cm 0.726 (0.636,0.800) 0.267 (0.222,0.318) LR+ 1.028 (0.725,1.458) Very low Slight decrease in probability
Kenate 2020 of dyslipidaemia
LR- 0.990 (0.868,1.128) Very low Slight increase in probability
of dyslipidaemia
1 (n=421) 80 cm 0.890 (0.837,0.927) 0.470 (0.407,0.534) LR+ 1.679 (1.473,1.915) High Slight increase in probability
Paccaud 2000 of dyslipidaemia
LR- 0.234 (0.153,0.359) High Moderate decrease in
probability of dyslipidaemia
Men
1 (n=476) 0.88 0.775 (0.699,0.836) 0.368 (0.318,0.421) LR+ 1.226 (1.087,1.384) Low Slight increase in probability
Kenate 2020 of dyslipidaemia
LR-0.612 (0.437,0.856) Very low Slight decrease in probability
of dyslipidaemia
1 (n=385) 0.9 0.630 (0.566,0.689) 0.650 (0.570,0.722) LR+ 1.800 (1.417,2.286) Moderate Slight increase in probability
Paccaud 2000 of dyslipidaemia
LR- 0.569 (0.464,0.698) Moderate Slight decrease in probability
of dyslipidaemia
Women
1 (n=439) 0.82 0.991 (0.940,0.999) 0.006 (0.002,0.024) LR+ 1.442 (0.132,15.76) Very low Slight decrease in probability
Kenate 2020 of dyslipidaemia

LR- 0.997 (0.978,1.017) Very low Slight increase in probability
of dyslipidaemia
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1 (n=421) 0.820 (0.759,0.868) 0.430 (0.368,0.495) LR+ 1.439 (1.263,1.639) High Slight increase in probability
Paccaud 2000 of dyslipidaemia
LR-0.419 (0.298,0.587) Moderate Moderate decrease in

probability of dyslipidaemia
South Asian population

Table 83: Type 2 Diabetes

Men
1 (n=2673 25.4 kg/m? 0.615 (0.571,0.657) 0.616 (0.604,0.628) LR+ 1.602 (1.484,1.728) Low Slight increase in probability of
M+F) Alperet type 2 diabetes
2016 LR- 0.548 (0.476,0.631) Very low  Slight decrease in probability of
type 2 diabetes
1 (n=51) 22.07 kg/m? 0.760 (0.558,0.888) 0.660 (0.463,0.814) LR+ 2.235 (1.253,3.989) Very low  Moderate increase in probability
Awasthi 2017 of type 2 diabetes
LR- 0.364 (0.172,0.770) Very low  Moderate decrease in probability
of type 2 diabetes
1 (n=842) 21.2 kg/m? 0.825 (0.724,0.895) 0.412(0.378,0.447) LR+ 1.403 (1.246,1.580) Moderate Slight increase in probability of
Bhowmik 2013 type 2 diabetes
LR- 0.425 (0.260,0.695) Low Moderate decrease in probability
of type 2 diabetes
Women
1 (n=2673 26.3 kg/m? 0.606 (0.563,0.647) 0.600 (0.589,0.611) LR+ 1.515 (1.406,1.632) Low Slight increase in probability of
M+F) Alperet type 2 diabetes
2016 LR- 0.657 (0.590,0.731) Low Slight decrease in probability of
type 2 diabetes
1 (n=51) 22.28 kg/m? 0.800 (0.605,0.913) 0.680 (0.478,0.831) LR+ 2.500 (1.368,4.568) Very low  Moderate increase in probability
Awasthi 2017 of type 2 diabetes

LR-0.294 (0.130,0.664) Very low  Moderate decrease in probability
of type 2 diabetes
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1 (n=1451)
Bhowmik 2013

22.28 kg/m?

0.772 (0.682,0.843)

0.465 (0.438,0.492)

LR+ 1.443 (1.285,1.620)

LR- 0.490 (0.343,0.702)

Moderate

Low

Slight increase in probability of
type 2 diabetes

Moderate decrease in probability
of type 2 diabetes

Men

1 (n=2673
M+F) Alperet
2016

91.3cm

1 (n=51)
Awasthi 2017

91.25cm

1 (n=842)
Bhowmik 2013

82 cm

Women

1 (n=2673
M+F) Alperet
2016

85.2 cm

1 (n=51) 83.5cm

Awasthi 2017

1 (n=1451) 82cm

Bhowmik 2013

0.646 (0.603,0.687)

0.760 (0.558,0.888)

0.825 (0.724,0.895)

0.642 (0.600,0.682)

0.730 (0.532,0.865)

0.673 (0.577,0.756)

0.661 (0.649,0.672)

0.740 (0.542,0.872)

0.412 (0.378,0.447)

0.651 (0.640,0.662)

0.600 (0.403,0.770)

0.625 (0.599,0.650)

LR+ 1.906 (1.770,2.051)
LR- 0.536 (0.475,0.604)
LR+ 2.923 (1.474,5.798)
LR- 0.324 (0.156,0.676)
LR+ 1.646 (1.422,1.905)

LR- 0.443 (0.296,0.665)

LR+ 1.840 (1.713,1.975)
LR- 0.550 (0.490,0.617)
LR+ 1.825 (1.070,3.113)
LR- 0.450 (0.222,0.914)
LR+ 1.795 (1.544,2.086)

LR- 0.523 (0.396,0.691)

Very low
Very low
Very low
Very low
Moderate

Low

Low

Very low
Very low
Very low
Very low

Very low

Slight increase in probability of
type 2 diabetes

Slight decrease in probability of
type 2 diabetes

Moderate increase in probability
of type 2 diabetes

Moderate decrease in probability
of type 2 diabetes

Slight increase in probability of
type 2 diabetes

Moderate decrease in probability
of type 2 diabetes

Slight increase in probability of
type 2 diabetes

Slight decrease in probability of
type 2 diabetes

Slight increase in probability of
type 2 diabetes

Moderate decrease in probability
of type 2 diabetes

Slight increase in probability of
type 2 diabetes

Slight decrease in probability of
type 2 diabetes

Men
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1 (n=2673
M+F) Alperet
2016

1 (n=51) 0.95
Awasthi 2017

1 (n=842) 0.93
Bhowmik 2013

Women

1 (n=2673 0.84
M+F) Alperet

2016

1 (n=51) 0.94
Awasthi 2017

1 (n=1451) 0.87
Bhowmik 2013

0.654 (0.611,0.695)

0.720 (0.518,0.860)

0.688 (0.577,0.781)

0.642 (0.600,0.682)

0.460 (0.283,0.648)

0.842 (0.759,0.900)

0.713 (0.702,0.724)

0.540 (0.352,0.717)

0.609 (0.574,0.643)

0.654 (0.643,0.665)

0.480 (0.296,0.669)

0.545 (0.518,0.571)

LR+ 2.279 (2.115,2.456)
LR- 0.485 (0.429,0.548)
LR+ 1.565 (0.966,2.537)
LR- 0.519 (0.252,1.067)
LR+ 1.760 (1.478,2.095)

LR- 0.512 (0.366,0.717)

LR+ 1.855 (1.728,1.993)
LR- 0.547 (0.488,0.615)
LR+ 0.885 (0.505,1.551)
LR- 1.125 (0.655,1.932)
LR+ 1.851 (1.672,2.049)

LR-0.290 (0.186,0.453)

Very low
Very low
Very low
Low

Low

Low
Very low
Very low
Very low
Low

Moderate

Moderate increase in probability
of type 2 diabetes

Moderate decrease in probability
of type 2 diabetes

Slight increase in probability of
type 2 diabetes

Slight decrease in probability of
type 2 diabetes

Slight increase in probability of
type 2 diabetes

Slight decrease in probability of
type 2 diabetes

Slight increase in probability of
type 2 diabetes

Slight decrease in probability of
type 2 diabetes

Slight decrease in probability of
type 2 diabetes

Slight increase in probability of
type 2 diabetes

Slight increase in probability of
type 2 diabetes

Moderate decrease in probability
of type 2 diabetes

Men

1 (n=2673 0.54
M+F) Alperet

2016

1 (n=51) 0.54

Awasthi 2017

0.685 (0.643,0.724)

0.760 (0.558,0.888)

0.640 (0.628,0.652)

0.620 (0.425,0.783)
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LR-0.387 (0.181,0.827) Very low  Moderate decrease in probability
of type 2 diabetes

1 (n=842) 0.53 0.638 (0.525,0.737) 0.664 (0.630,0.697) LR+ 1.899 (1.562,2.309) Low Slight increase in probability of
Bhowmik 2013 type 2 diabetes
LR- 0.545 (0.404,0.736) Low Slight decrease in probability of
type 2 diabetes
Women
1 (n=2673 0.5 0.751 (0.712,0.786) 0.724 (0.714,0.734) LR+ 2.721 (2.558,2.894) Low Moderate increase in probability
M+F) Alperet of type 2 diabetes
2016 LR- 0.344 (0.296,0.399) Low Moderate decrease in probability
of type 2 diabetes
1 (n=51) 0.54 0.730 (0.532,0.865) 0.560 (0.366,0.737) LR+ 1.659 (1.006,2.736) Very low  Slight increase in probability of
Awasthi 2017 type 2 diabetes
LR- 0.482 (0.234,0.992) Very low  Moderate decrease in probability
of type 2 diabetes
1 (n=1451) 0.54 0.723 (0.629,0.800) 0.559 (0.532,0.585) LR+ 1.639 (1.435,1.873) Moderate Slight increase in probability of
Bhowmik 2013 type 2 diabetes
LR- 0.496 (0.362,0.678) Low Moderate decrease in probability
of type 2 diabetes

Table 84: Hypertension

Men
1 (n=842) 22 kg/m? 0.717 (0.639,0.784) 0.520 (0.483,0.557) LR+ 1.494 (1.315,1.697) Moderate Slight increase in probability
Bhowmik 2013 of hypertension

LR- 0.544 (0.417,0.711) Low Slight decrease in probability

of hypertension

Women
1 (n=1451) 22.8 kg/m? 0.645 (0.577,0.707) 0.578 (0.550,0.605) LR+ 1.528 (1.355,1.724) Moderate Slight increase in probability
Bhowmik 2013 of hypertension
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LR-0.614 (0.508,0.742) Moderate Slight decrease in probability
of hypertension

Men
1 (n=842) 79 cm 0.786 (0.712,0.845) 0.449 (0.412,0.486) LR+ 1.426 (1.281,1.589) Moderate Slight increase in probability
Bhowmik 2013 of hypertension
LR- 0.477 (0.346,0.657) Low Moderate decrease in
probability of hypertension
Women
1 (n=1451) 81cm 0.645 (0.577,0.707) 0.612 (0.585,0.639) LR+ 1.662 (1.470,1.880) Moderate Slight increase in probability
Bhowmik 2013 of hypertension
LR- 0.580 (0.480,0.701) Low Slight decrease in probability
of hypertension
Men
1 (n=842) 0.93 0.541 (0.460,0.620) 0.634 (0.598,0.669) LR+ 1.478 (1.237,1.766) Moderate Slight increase in probability
Bhowmik 2013 of hypertension
LR- 0.724 (0.602,0.871) Moderate Slight decrease in probability
of hypertension
Women
1 (n=1451) 0.89 0.558 (0.490,0.624) 0.645 (0.618,0.671) LR+ 1.572 (1.363,1.813) Moderate Slight increase in probability
Bhowmik 2013 of hypertension

LR- 0.685 (0.585,0.803) Moderate Slight decrease in probability
of hypertension

Men
1 (n=842) 0.52 0.629 (0.548,0.703) 0.605 (0.568,0.641) LR+ 1.592 (1.364,1.859) Moderate Slight increase in probability
Bhowmik 2013 of hypertension

LR-0.613 (0.493,0.763) Low Slight decrease in probability

of hypertension

Women
1 (n=1451) 0.54 0.659 (0.592,0.720) 0.604 (0.577,0.631) LR+ 1.664 (1.476,1.876) Moderate Slight increase in probability
Bhowmik 2013 of hypertension
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LR- 0.565 (0.465,0.686) Low Slight decrease in probability
of hypertension

Table 85: Dyslipidaemia

Men
1 (n=842) 22 kg/m? 0.745 (0.692,0.791) 0.593 (0.551,0.634) LR+ 1.830 (1.621,2.066) Low Slight increase in probability of
Bhowmik 2013 dyslipidaemia
LR- 0.430 (0.350,0.529) Low Moderate decrease in
probability of dyslipidaemia
Women
1 (n=1451) 21.9 kg/m? 0.691 (0.641,0.737) 0.501 (0.471,0.531) LR+ 1.385 (1.264,1.517) Moderate Slight increase in probability of
Bhowmik 2013 dyslipidaemia
LR-0.617 (0.523,0.728) Moderate Slight decrease in probability
of dyslipidaemia
Men
1 (n=842) 82 cm 0.765 (0.713,0.810) 0.563 (0.521,0.604) LR+ 1.751 (1.562,1.962) Moderate Slight increase in probability of
Bhowmik 2013 dyslipidaemia
LR- 0.417 (0.336,0.519) Low Moderate decrease in
probability of dyslipidaemia
Women
1 (n=1451) 81 cm 0.618 (0.567,0.667) 0.641 (0.612,0.669) LR+ 1.721 (1.537,1.928) Moderate Slight increase in probability of
Bhowmik 2013 dyslipidaemia

LR- 0.596 (0.519,0.685) Moderate Slight decrease in probability
of dyslipidaemia

Men
1 (n=842) 0.93 0.569 (0.512,0.624) 0.707 (0.667,0.744) LR+ 1.942 (1.649,2.287) Low Slight increase in probability of
Bhowmik 2013 dyslipidaemia
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LR-0.610 (0.529,0.702) Moderate Slight decrease in probability
of dyslipidaemia

Women
1 (n=1451) 0.86 0.725 (0.677,0.769) 0.580 (0.550,0.609) LR+ 1.726 (1.571,1.897) Moderate Slight increase in probability of
Bhowmik 2013 dyslipidaemia

LR- 0.474 (0.398,0.565) Low Slight increase in probability of
dyslipidaemia

Men
1 (n=842) 0.51 0.729 (0.676,0.777) 0.609 (0.567,0.649) LR+ 1.864 (1.644,2.114) Low Slight increase in probability of
Bhowmik 2013 dyslipidaemia

LR- 0.445 (0.365,0.543) Low Moderate decrease in

probability of dyslipidaemia

Women
1 (n=1451) 0.53 0.691 (0.641,0.737) 0.552 (0.522,0.581) LR+ 1.542 (1.402,1.697) Moderate Slight increase in probability of
Bhowmik 2013 dyslipidaemia

LR- 0.560 (0.475,0.659) Low Slight increase in probability of
dyslipidaemia

Accuracy data where GRADE analysis is not be possible

Black African/ Caribbean population

Table 86: Hypertension

Sinaga 2018: optimal cut-off values were defined as a point on the curve where Youden’s index is maximum

Men: BMI 307 235 NR 0.68 0.65 NR
Men: WC 307 0.47 NR 0.87 0.5 NR
Men: WHR 307 89.22 NR 0.909 0.58 NR
Men: WHtR 307 0.86 NR 09 0.47 NR Moderate risk of bias.
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Women: BMI 397 26.2 NR 0.59
Women: WC 397 0.51 NR 0.77
Women: WHR 397 93 NR 0.43
Women: WHtR 397 0.89 NR 0.43

South Asian Population

Table 87: Type 2 diabetes

Kapoor 2020: Optimal cut-offs were assigned utilising Youden's index

Men: WHR 1060 0.96 NR 0.83
Men: WC 1060 86 NR 0.33
Men: WHtR 1060 0.56 NR 0.82
Women: WHR 649 0.88 NR 0.87
Women: WC 649 83 NR 0.3
Women: WHIR 649 0.54 NR 0.82
Mohan 2007: shortest distance on the ROC curve
Men: BMI 23.1 NR 0.59 (0.52 —
0.66)
Men: WC Unclear 23.8 NR 0.6 (0.52 —
but 2350 0.68
Women: BMI peoplein  gg 2 NR 0.62 (0.55 —
total 0.69)
Women: WC 83.8 NR 0.62 (0.54 —
0.69)

Snehalatha 2003: Optimal values were extrapolated from the ROC curves.
Men: BMI 4711 23 NR 0.671
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Men: WC 4711 85 NR 0.637 0.671 NR Directly applicable
Men: WHR 4711 0.92 NR 0.613 0.663 NR
Women: BMI 5314 23 NR 0.668 0.529 NR
Women: WC 5314 80 NR 0.697 0.564 NR
Women: WHR 5314 0.85 NR 0.655 0.54 NR

Table 88: Hypertension

Gupta 2012: optimal cut-offs calculated by trialling possibilities

Men: BMI 271 22.8 NR 0.825 0.778 96.8/35.6

Men: WC 271 92 NR 0.778 0.778 96.5/30

Men: WHR 271 0.9 NR 0.945 0.481 91.6/9.1

Men: WHtR 271 0.56 NR 0.756 0.778 93.8 /28.1 Moderate risk of bias
Women: BMI 307 28.8 NR 0.644 0.686 84.1/42.8 Directly applicable
Women: WC 307 91.3 NR 0.572 0.616 79.4/35.8

Women: WHR 307 0.78 NR 0.95 0.151 73.5/47.6

Women: WHtR 307 0.43 NR 0.986 0 72110

See appendix H for full GRADE.
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1.1.7 Economic evidence

1.1.7.1 Included studies

A systematic literature search was undertaken to identify published health economic
evidence for both topics included in the scope of this guideline. The search returned 174
records which were sifted against the review protocol, but no economic studies were
identified which were applicable to this review question. See the literature search strategy in
appendix B and economic study selection flow chart in appendix I.

1.1.7.2 Excluded studies

All papers identified were excluded in the initial review of titles and abstracts. Hence no
studies were selected for screening on full text.

1.1.8 Summary of included economic evidence

No economic studies were identified which were applicable to this review question.

1.1.9 Economic model

No economic modelling was conducted for this review question.

1.1.10 Unit costs
Not applicable.

1.1.11 The committee’s discussion and interpretation of the evidence

1.1.11.1. The outcomes that matter most

The main objectives of this review were to identify the most accurate anthropometric
measure or combination of methods and optimal boundary values in assessing health risks
associated with overweight and obesity, including central obesity, in adults particularly those
in black, Asian and minority ethnic groups. The objectives were linked to implications of
acquiring conditions such as type 2 diabetes or cardiovascular disease.

Based on these objectives, the outcomes that mattered most to the committee were
likelihood ratios and other indications of accuracy such as C-statistic, sensitivity and
specificity. Sensitivity and specificity were equally important for this review and optimised cut-
offs were extracted.

For positive and negative likelihood ratio, the clinical decision threshold was set at 2 and 0.5.
For c-statistics a formal decision threshold was not set, but committee were interested in
identifying measures that demonstrated good classification. A table of interpretation C-
statistics, from poor to outstanding, was presented to the committee. The committee
concentrated on comparisons of measures in the same study to identify where the
interpretation of the accuracy of measures varied.

1.1.11.2 The quality of the evidence

The committee were seeking accuracy data linking the simple measures of interest with a
number of health conditions, including, type 2 diabetes, cardiovascular disease, cancer,
dyslipidaemia, hypertension and all-cause mortality. The review population was stratified by
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ethnicity linked to the categories utilised in the UK census. These were Black
African/Caribbean, South Asian, Chinese, Asian (other), White, Arab, Other ethnicity, and
multiple/mixed ethnic group.

Based on the objectives of the review, prognostic accuracy studies were prioritised.
However, the committee highlighted that for certain ethnic groups, there may be a lack of
prognostic accuracy evidence. Diagnostic accuracy studies were identified as a useful
alternative. While these studies focus on screening rather than identifying future health risks,
the committee highlighted that diagnostic accuracy evidence could be useful in providing
evidence on accuracy and optimal cut off points. Therefore, if insufficient prognostic accuracy
studies were identified for a specific ethnic group, comparative diagnostic accuracy studies
were utilised.

Overall, 29 prognostic accuracy studies and 21 diagnostic accuracy studies were included in
the review. The following number of studies were identified for each ethnic group:

3 prognostic accuracy studies reported on the black African/ Caribbean population
7 prognostic accuracy studies reported on Chinese population

6 prognostic accuracy studies reported on Asian (other) population

1 prognostic accuracy study reported on an Arab population

8 prognostic accuracy studies reported on other ethnic populations which included
Iranian, Peruvian, Brazilian, and Hispanic populations.

e 6 prognostic accuracy studies reported on a white population

3 prognostic accuracy studies were identified for black African/ Caribbean populations.
However, evidence was only identified for the risk of type 2 diabetes. Due to the lack of
evidence for other health risks in this population, decision was made to utilise diagnostic
accuracy evidence. 10 diagnostic accuracy studies were also for this population.

No prognostic accuracy evidence was identified in the South Asian population, therefore

diagnostic accuracy evidence was utilised. 12 diagnostic accuracy studies were included for
the South Asian population. No prognostic accuracy or diagnostic evidence was identified in
people of multiple/mixed ethnic backgrounds and diagnostic accuracy evidence was sought.

The committee understood that prognostic evidence was directly relevant to the clinical
question as this review is concerned with how the effects of overweight, obesity and central
adiposity) might affect a person’s health over a period of years. Diagnostic evidence does not
allow longitudinal evidence to captured as it is a cross-sectional picture of how a person’s
degree of overweight, obesity and central adiposity is affecting their health currently. The
committee agreed that an assessment of how a person’s adiposity is linked to their currently
having a condition of interest is too late to be directly applicable but offers indirectly
applicable data on the usefulness of these measures. However, the committee were cautious
about over-interpreting cutoff values from the diagnostic accuracy data in South Asian and
black African/ Caribbean populations. Overall, the quality of the evidence ranged from very
low to high. Studies were mainly downgraded for risk of bias due to study attrition with
significant numbers of the baseline sample lost to follow-up. A number of studies were also
downgraded for indirectness due to not being a population sample due to the recruitment
criteria and/or method of recruitment utilised. For example, in Okoro 2021 only medical
doctors were recruited into the study rather than a stratified population sample and Sinaga
2018 recruited only employees of a university. Furthermore, in 1 study [Choi 2018] the
applicability of the outcome of interest was potentially indirect. While this study focused on
the development of hypertension, it was unclear if the authors directly measured
hypertension or the risk factors of hypertension.

Maijority of the studies included in the review, reported area under the curve (c-statistics),
however the reporting varied with a number of studies not reporting the 95% confidence
intervals. These studies were downgraded as imprecision could not be determined. Meta-
analysis was possible for studies which reported 95% confidence intervals. The decision to
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meta-analyse was based on the similarity of the sample populations and this was mainly
influenced by the sex of the people in the sample. In 17 of the 32 meta-analyses, high or very
high heterogeneity was identified through I2 results of over 50% and the quality downgraded
appropriately.

Reporting of sensitivity, specificity and likelihood ratios varied considerably. Some studies
reported information which allowed 2x2 tables to be calculated thus allowing likelihood ratios
to be calculated. However, a number of studies did not provide this level of evidence which
meant 2x2 tables could not be generated which further meant that GRADE analysis was not
possible. While this evidence was useful, we could not apply GRADE which meant that it
could not be evaluated alongside other evidence. Additionally, sensitivity, specificity and
likelihood ratios were identified for specific cut-off points for the different measures. As no
two studies identified the same cut-off point, meta-analysis of this data was not possible.

It was also noted that studies included in the review identified a range of cut- off points for
the different anthropometric measures. While the committee noted it was useful to obtain
accuracy data on an array of cut-off points, little evidence was identified on the accuracy of
published cut-off points. Most of the cut-offs identified were optimum cut-offs calculated via
the ROC curve analysis often utilising Youden’s index from the study’s own accuracy data.
These optimum cut-offs found the best trade-off between sensitivity and specificity and
emphasized both. 20 of the 29 included prognostic studies included cut-offs and of those
studies such as Aekplakorn 2007 and Wannamethee, 2010, evaluated ranges of commonly
used published cut-off values for the measures they were evaluating. The others all identified
optimal cut-offs.

While a large evidence base was identified, as previously highlighted, prognostic accuracy
evidence was not identified for all ethnicities. While diagnostic evidence demonstrated a
potential prognostic value of the different measures in different populations, the committee
noted that further research was required. Additionally, as previously highlighted, there was
limited data on accuracy of published cut-off points. Based on this understanding the
committee drafted a research recommendation to facilitate further research in prognostic
value of different measures in accurately assessing future health risks. The committee also
noted that great majority of studies included in the review were not UK based and it would be
more appropriate to judge the accuracy of the measures in people within a UK context.

1.1.11.3 Benefits and harms
Comparison of anthropometric measures

The 2014 guidance on obesity identification, assessment and management (CG189),
recommended that BMI should be used as a practical estimate for adiposity. BMI became the
standard index of assessing obesity in 1990s and as such is well integrated into the current
health and social care system. It benefits from being a calculation based on 2 simple
measures, a person’s weight and a person’s height. However, as the 2014 guidance
highlights, BMI should be interpreted with caution because it is not a direct measure of
adiposity. The committee further noted that BMI is not a direct measure of central obesity,
which is the accumulation of excess fat in the abdominal area and is related to health risks
such as type 2 diabetes and cardiovascular disease.

The committee were keen to state that it is not the intention of the update to alter the
definition of obesity, it was to give practical evidence-based advice on when a person should
consider or be offered weight management services. This is understood to vary based on a
number of factors but one of those being their ethnicity. If a person living with overweight or
obesity can attend a weight management service and this reduces their chance of acquiring
on of these conditions then this could have a positive effect on their life expectancy and also
their quality of life.
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As previously highlighted, all 29 prognostic accuracy studies and 17 diagnostic accuracy
included studies reported the area under the curve (c-statistic). This evidence helped identify
the classification accuracy of different measures in predicting or identifying different health
risks. A number of studies did not provide sufficient evidence to apply GRADE analysis.
However, the committee were content that this evidence broadly agreed with the mainstay of
the evidence that could be GRADED.

The committee gave more attention to studies that compared measures head-to-head in the
same individuals. Through this head-to-head analysis the committee attempted to identify the
measures that demonstrated good classification accuracy. Quality of the evidence was also
assessed through the prism of the GRADE rating for each study with the committee
prioritising studies of the highest quality.

In the black African/Caribbean population, Comparisons of all 4 measures to predict type 2
diabetes categorised them equally as either good or adequate in the sex-based subgroups.
Diagnostic accuracy studies compared all 4 measures to find type 2 diabetes, WC and WHtR
were ‘good’ while BMI and WHR were ‘adequate’. A diagnostic test accuracy (DTA) study
determined BMI as an ‘adequate’ classifier and WC, WHR, and WHI{R as ‘poor’ classifiers to
identify hypertension.

In the Chinese population, there was very little to separate each measure’s accuracy to
predict type 2 diabetes or CVD. Hypertension was similar though a single study indicated
WC, WHR, and WHI{R were ‘adequate’ while BMI was ‘poor’ in a subgroup of people with
‘ideal blood pressure’.

In the South Asian population, the diagnostic accuracy studies provided C-statistic outcomes.
All of the measures were categorised as ‘adequate’ classifiers of type 2 diabetes in studies
that were meta-analysed and ‘good’ in a single study (not meta-analysed). The same
findings were identified from the meta-analysis of studies which focused on hypertension.
The diagnostic accuracy study looking for dyslipidaemia indicated BMI and WC were ‘good’
measures in men but all 4 were ‘adequate’ in women.

In other Asian populations (South Korean, Thai and Japanese populations) all 4 measures
were compared in predicting hypertension and they found WC, WHR, and WHI{R to be
‘adequate’ classifiers and BMI to be a ‘poor’ classifier in the sex-defined subgroups. In a
comparison of all 4 measures, BMI, WC, and WHtR were ‘adequate’ predictors of CVD while
WHR was ‘poor’.

In the white population, 1 study compared 3 measures and found BMI and WC to be ‘good’
predictors of type 2 diabetes while WHR was ‘poor’. A study comparing BMI to WC found
both to be ‘good’ in both sexes. The other C-statistic comparison looked at BMI, WHR, and
WHTtR to predict all-cause mortality. All three were poor in a study combining analysis of men
and women. A second study found WHR and WHIR to be ‘adequate’ in each separate sex
while BMI was ‘poor’.

Evidence in an Arab population showed that when all 4 measures were compared in
predicting type 2 diabetes, WHR was categorised as a ‘good’ classifier in both male and
female subgroups. WC and WHtR were superior than BMI which was adequate for both
subgroups.

In other ethnic groups (Iranian, Peruvian, Brazilian and Hispanic population) there was little
to separate the C-statistics in predicting type 2 diabetes. WHtR led in 3 study subgroups,
BMI in 2 and WC in 1. A single study compared all 4 measures to predict cardiovascular
disease in Iranian people and found either waist-to-height ratio or waist-to-hip ratio to be
most accurate. Results for BMI vs WC vs WHIR to predict hypertension in Brazilian people
found all measures to be ‘adequate’ or ‘poor’ across the age and sex subgroups. No single
measure stood out as being more accurate than the others.
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One study was also identified that combined different measures in the black
African/Caribbean population and white population. The study compared BMI vs WC vs
WHR vs BMI+WC vs BMI+WHR. In black African/Caribbean ethnicity men WC alone was
‘good’ and BMI+WC was ‘good’ and in fact had an identical C-statistic. The other single
measures and measure combination were all categorised as ‘adequate’. In women all of the
measures and combinations of measures were ‘adequate’. In white ethnicity men BMI, WC
and WC+BMI were ‘good’ and BMI+WHR was ‘adequate’. In women all measures and
combinations of measures were ‘good’.

This evidence demonstrated that classification accuracy of different anthropometric
measures varied among different populations, and overall were similar in their accuracy to
predict and identify important health risks across the different populations. While most
measures were identified as being ‘good’ or ‘adequate’ measures the committee did note that
the evidence demonstrated serious imprecision which had an impact on the overall quality of
the evidence. The committee did take this into consideration when drafting recommendations
but based on their expertise, they highlighted that waist-to-height ratio offers a truer measure
of central obesity through the use of waist circumference in the calculation. BMI, as with the
other measures, demonstrated mixed classification accuracy of health risks in some
populations. BMI is considered, due to its practical and the non-invasive measures needed to
calculate, still of value. Therefore, the committee retained the existing recommendation
which states that BMI should be used as practical measure of overweight and obesity in
adults.

The 2014 guidance also included recommendations which stated that healthcare
professionals should think about using waist circumference, in addition to BMI, in people with
a BMI less than 35 kg/m?. This is because waist circumference measurements are inaccurate
in people with a BMI greater than 35 kg/m?. Based on the evidence and their clinical
knowledge, the committee further amended this recommendation to state that waist-to-height
ratio should be used, in addition to BMI, in adults as an estimate for central adiposity and to
help to assess and predict future health risks (such as type 2 diabetes and cardiovascular
disease). It was again limited to people with a BMI less than or equal to 35 kg/m?, This is
again because waist circumference measurements are inaccurate in people with a BMI
greater than 35 kg/m? and waist circumference measurement is necessary to calculate waist-
to-height ratio.

In drafting the recommendations, the committee agreed to use overweight and obesity when
talking about BMI and central adiposity when talking about waist-to-height ratio. Overweight
and obesity have long been defined via BMI but, unlike waist-to-height ratio, it is not a proxy
for “central” adiposity which is the accumulation of fat in the lower torso around the
abdominal area.

The committee noted that addition of waist-to-height ratio to NICE recommendations is likely
to result in more people being identified as at risk of health risks. It was also noted that height
is already measured as part of BMI measurements. One benefit of using WHtR compared to
measures such as WHR is that it only requires one additional measurement of waist
circumference to be recorded. However, recording of waist measurements is poor in practice
as currently there is no space dedicated to recording a person’s waist circumference or
waist-to-height ratio a person’s electronic patient record.

The committee also highlighted that compared to other measures, particularly waist
circumference, which was previously recommended, waist-to-height ratio is easy to calculate,
interpret and conveys an accessible public health message that your waist should be half
your height. The calculation is a person’s waist circumference divided by their height, both
measured in the same units. Linked to this public health understanding that your weight
should be no more than half your height the committee spoke about the potential of self-
measurement. The committee further highlighted countries, such as Thailand, who have
adopted the use of waist-to-height ratio and it has worked well in terms of self-measurement
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and reporting. The committee also noted that there is evidence to show that there is good
agreement between technician- and self-reported measurements for WC and WHtR.
However, it should be noted that this evidence was not assessed as part of this review
question.

It was remarked that there are a number of practical and personal benefits to self-
measurement whether it be waist-to-height ratio or BMI. It can be done during virtual GP
appointments, virtual weight management appointments, or indeed other virtual
appointments, which have become and potentially will continue to be, more common. Also, a
person measuring their waist-to-height ratio or BMI at home and keeping a record of it allows
a person to have an ongoing record allowing people to spot changes at an early stage. A
further benefit is that self-measurement may reduce the stigma associated with a health
professional doing the WC measurement that is required for the waist-to-height ratio
calculation.

The act of measuring your own waist still requires a person to know where their waist is.
There are videos by organisations such as the British Heart Foundation and Diabetes UK
that offer advice on finding your waist, how to measure it, and where to record it. A method of
recording or reporting these measurements is an important consideration to support
continuous monitoring. Based on their clinical understanding, the committee recommended
that healthcare professionals should encourage adults to self-measure and to seek lifestyle
advice if they are at increased risk. It was also recommended that when a person seeks
advice because their self-measurement indicates an increased health risk, further clinical
measurements, including a confirmation of the waist-to-height ratio, may be necessary..

BMI boundary values

The 2014 guidance on obesity identification, assessment and management (CG189),
included recommendations on how to define the degree of overweight or obesity in adults
based on BMI. It was further recommended that BMI should be interpreted with caution in
some population groups, such as people of Asian family origin. 2013 guidance on BMI:
preventing ill health and premature death in black, Asian and other minority ethnic groups
(PH46) referenced guidance on preventing type 2 diabetes: risk identification and
interventions for individuals at high risk to recommend that lower BMI thresholds (23 kg/m? to
indicate increased risk and 27.5 kg/m?to indicate high risk) should be used among Asian
(South Asian and Chinese population) to trigger action to prevent type 2 diabetes.

A number of studies reported enough evidence to create 2x2 tables and to generate
likelihood ratios and these were attached to optimal cut-offs. The committee accepted that
the most likelihood ratios indicated very minor predictive ability of the measures for the
conditions of interest. The committee were aware that there are a host of factors that, in
addition to a person’s central adiposity, influence their future chance of acquiring a condition
of interest. This includes, for example, a person’s existing comorbidities. However, for this
question the aim was to find a simple measure that gives an indication of a person’s risk
rather than a formal risk score taking into account a person’s wider health and lifestyle
factors. Therefore, in line with this, the group accepted that likelihood ratios sitting between
0.5 and 2, may show no meaningful change, but highlighted that while it is important to look
at the overall quality of the evidence, it is also important to apply the findings to the wider
clinical context.

In the black African/ Caribbean population, 15 different diagnostic BMI cut-offs were reported
for type 2 diabetes, hypertension, or dyslipidaemia. They varied from 22.5 kg/m? to 30 kg/m?
but most sat around 25 kg/m2. The likelihood ratios associated with these cut off points
varied but generally demonstrated a slight increase or slight decrease in the probability of
disease. These were mainly from diagnostic accuracy studies and as such were linked to a
condition a person already has rather than a condition they will acquire in the future.
Therefore, the committee understood that the “at risk” prognostic accuracy cutoff may be
lower.
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In the Chinese population, 9 different optimal prognostic BMI cut-offs were reported for type
2 diabetes or hypertension. They ranged from 22.7 kg/m? to 26.2 kg/m? with half below 24.4
kg/m?. The likelihood ratios associated with these cut off points generally demonstrated a
slight increase orslight decrease in the probability of disease.

In the South Asian population, 10 different optimal diagnostic likelihood ratios were reported
for type 2 diabetes, hypertension, and dyslipidaemia. Optimal cut-offs ranged from 21.2
kg/m2 to 26.3 kg/m?. The strongest likelihood ratios utilised cut-offs clustered around 22
kg/m?. These were taken from diagnostic accuracy studies and as such were linked to a
condition a person already has rather than a condition they will acquire in the future.
Therefore, the committee understood that the “at risk” prognostic accuracy cutoff may be
lower.

In other Asian populations (South Korean, Thai and Japanese populations), 5 different
prognostic optimal likelihood ratios were reported for type 2 diabetes and hypertension. The
cut-offs ranged from 23 kg/m? to 26.1 kg/m?. The likelihood ratios associated with these cut
off points demonstrated either moderate increase or slight decrease in t