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[ Abstract] Objective To evaluate the prevalence of metabolically healthy overweight and obesity in
health check-up population and the risk of developing metabolically unhealthy status in five years.
Methods Participants were recruited from people undergoing health check-up in Healthy Management
Center, Renji Hospital, School of medicine, Shanghai Jiao Tong University from 2013 to 2018. The
information of age, sex, height, body weight, BMI, blood pressure, glucose parameters, lipid
profile, serum uric acid, and liver echography were collected. Metabolically healthy was defined as
subjects with normal blood pressure, glucose parameters, lipid profile, high sensitivity C-reactive

protein (hs-CRP) ,uric acid level, and without fatty liver. Participants with metabolically healthy were
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further classified into three groups based on baseline BMI; metabolically healthy and normal BMI,
A total of 64164
participants (38 134 males and 26 030 females) were included in the study. The average age and BMI

metabolically healthy overweight, and metabolically healthy obesity. Results

was 42. 0+12. 0 years and 23. 8+3. 2 kg/m”, respectively. The prevalence of overall metabolically healthy
was 28.7% ( 18448/64 164 ). metabolically healthy and normal BMI ( 78.9%), metabolically
overweight (19.0%), and metabolically healthy obesity (2.1%). During five years of follow-up,
9318 out of 18448 metabolically healthy subjects ( 50.5% ) were converting to metabolically
unhealthy. Compared with participants whose BMI and metabolic status were normal, metabolically
healthy overweight and obesity participants were associated with 11.0% (HR=1.11; 95%CI. 1.05 —
1.18) and 16.0% (HR =1.16; 95%CI. 1.01 — 1.33) increasing risk of converting to metabolically
unhealthy status after adjusting for a series of potential confounders. Conclusion The overall prevalence
of metabolically overweight and obesity was 6. 1% in this healthy check-up population. Compared with
subjects whose BMI and metabolic status were normal, metabolically healthy overweight and obesity
subjects are associated with a increasing risk of converting to metabolically unhealthy status.

[ Key words] metabolically healthy phenotype; overweight; obesity; metabolically unhealthy phenotype ;
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Tab.1 Baseline characteristics of participants

ZH B g P FEYEN
iR % 42.8+12.3 41.0+11.4 <0. 001 42.0+12.0
BMI/ (kg - m™2) 24.7+3.1 22.6+3.1 <0. 001 23.8+3.2
4 He/ mmHg 123.9+15.8 116.7+15.7 <0. 001 121. 0+16. 2
&7 5k £/ mmHg 77.2+12.1 70.9+9.9 <0. 001 74.7+11.7
25 i M4/ (mmol - L) 5.3+1.0 5.00.7 <0. 001 5.240.9
WEALIM LT (%) 5.4x0.7 5.30.5 <0. 001 5.4£0.6
SHFE L/ (mmol - L") 4.920.9 4.9+0.9 <0. 001 4.9+0.9
= H M/ (mmol - L) 1.7+1.3 1.1+0.7 <0. 001 1.4+1.2
R AR E A/ (mmol - L") 3.0£0.7 2.8+0.8 <0.001 2.9+0.8
RN/ (mmol - L) 1.2+0.3 1.5+0.3 <0. 001 1.40.3
PRER/ (pmol - L71) 364.7+78. 1 269.3+55.2 <0. 001 326.0+84. 0
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Fig.2 The prevalence of metabolically healthy overweight and obesity stratified by sex and age
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Tab.2 Baseline characteristics between participants remaining metabolically healthy and
those converted to metabolically unhealthy

280 AR R (n=9 130) EEAR R ARIHAERE (=9 138) P
Eh % 34.3+8.4 37.9+10.6 <0. 001
B/ (%) 28.6/71. 4 46.7/53.3 <0. 001
BML/ (kg - m™?) 21.7£3.2 22.6+2.5 <0. 001
W45 ./ mmHg 107.29. 6 111.3£9.5 <0.001
£79%E/mmHg 66.0+6. 8 68.7+6.8 <0.001
23 M 1L/ (mmol « L) 4.8+0.3 4. 8+0. 4 <0.001
FEALIMLT (%) 5.1+0.3 5.2+0.3 <0. 001
SR/ (mmol - L) 4.320.6 4.5+0.6 <0. 001
=BEH i/ (mmol - L") 0.8+0.3 0.9+0.3 <0. 001
K% BERE & 1/ (mmol - L") 2.3+0.5 2.5£0.5 <0. 001
EHIEMRE N/ (mmol - L) 1.520.3 1.520.3 <0. 001
JRER/ (mol « L7) 272.5+56. 4 295. 1+60. 9 <0. 001

F3 18448 BREMERBABEU ARG EEEMKE: Cox EFAER

Tab.3 The risk for the conversion from metabolically healthy to unhealthy status: the results of Cox regression

T H i K BMI B11E % AR 2 AR YA P P
FEARL 14 563 3507 378 —
AL 6777 2263 278 —
AL 1 Z M (1.0) 1.36(1.29~1.42) 1.63(1.45~1.84) <0.001
A 2 ZHR(1.0) 1.13(1.07~1.19) 1.17(1.03~1.32) <0. 001
PR 3 SR (1.0) 1.11(1.05~1.18) 1.16(1.01~1.33) <0. 001
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