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Study on the change trend of major chronic metabolic diseases in the older population undergoing physical examination in
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[Abstract]  Objective To analyze the change trend of major chronic metabolic diseases in the older medical examination
population in Nanjing community, and to provide reference for the prevention and control strategies of chronic metabolic
diseases in the community older population. Methods Based on the national basic public health service program-health
management for the older adults, two districts in Nanjing were randomly selected, with both district covering all streets and
each street covering all neighborhood/village committees. From 2018—2021, the health checkups for the population aged 65
years and above were continuously tracked and the data were collected through questionnaires, body measurements., and
laboratory tests. Generalized estimating equation ( GEE) model was used to analyze the change trend of major chronic
metabolic diseases among older population in the community. Results Finally 19 314 older adults were included in the study,
including 8 222 (42.57%) males and 11 092 (57.43%) females. GEE analysis showed that the prevalence of diabetes,
dyslipidemia, non-alcoholic fatty liver disease, and chronic kidney disease in the older population showed an increasing trend,
and the differences were statistically significant (all P<C0.01) . The prevalence of overweight, obesity, and hypertension in
2019 were 1. 035 (95%CI: 1.010-1.061), 1.105 (95% CI: 1.076-1.135), and 1.187 times (95% CI: 1.148-1.226) of
that in 2018, respectively. And the prevalence of overweight, obesity, and hypertension in 2021 were 1.038 (95% CI .
1.010-1.067), 1.205 (95%CI: 1.170-1.241), and 1. 308 times (95%CI: 1.264-1.354) of that in 2018. Conclusions The
prevalence of major chronic metabolic diseases such as diabetes, dyslipidemia, non-alcoholic fatty liver disease and chronic
kidney disease in the older population in Nanjing showes an overall upward trend. The prevention and control situation of

chronic metabolic diseases in Nanjing is relatively severe, and primary prevention strategies should be developed and optimized
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RAL, BRI R, BHSCRAE, 2% LA L
FAEBLAN . RN R S AR N Sk TR R S5 AR B
f RS B TR, o M AR O A o 18 v AR e
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J7. ARFR T 2018—2021 FELBEALIX 65 & K
DL ABERAR BHE . R UAGTE 7  (general-
ized estimating equation, GEE) #& % 4 #7141 X #
AENEEREE . ERE. S . BRI . AR IE
ARG T B 107 R4S 1 B A T 18 A I
ARfLE S, R e T M X AR TR AR R 9
P Ak Bt R 2SR M 42 AR 2 IR
1 M&5H%E
1.1 %

BEMLIEECRE Sty LT A O 2 AN X, A X E
HTAAE, SMEEEARES/ NES. D
FLIX 65 4 K LA b AR N BEAE R A X 4, 2018 —
2021 AF LA B A — R R R A HE . I AARHE: O
2018 B AR HAR I AE 65 % K D 13 @2018—
2021 AFESE 4 AR S IR R RS, MR N 2 JC Bt
W, B2 19 314 Bl AR MR R NREN ABF Y, A
{0 R U e T3 1) e I AN (o L A
HEHE (PJ2023-A001-04), FiF AN LH HES
INAS 5% 348 2B i TR 8

1.2 F#

L2.1 WHENE BT (EREARNIEDAMRS
MAE R =0 ) — A N ARG B3R MR R
Bk, PAEAGEMEE: F. 0. o
BELOWSWIR S . ARE STBL RR R  R I A
A, EREGRARE. ORFHE X, BFEERE
B, R I, WSS, KIS ©O&
R EE, BLRE B, R E. BEEL KT E R
(body mass index, BMD ., W4EE (systolic blood
pressure, SBP). #f 7K & (diastolic blood pres-
sure, DBP); Q#fiBifi#, GHEANEEAM (ala-
nine transaminase, ALT)., 4 B % & i (aspar-
tate aminotransferase, AST). A JH 4L & (total
bilirubin, TBIL), Ifi /R & & (blood urea nitro-
gen, BUND, IM¥EWLEF (serum creatinine, Secr),
236 B (fasting plasma glucose, FPG). Ifil i
BB EEE (total cholesterol, TC). HmEBEIEEN
il iz ( high-density lipoprotein cholesterol,
HDL-C) . X% FENEHE A M EEE (low-density lipo-
protein cholesterol, LDL-C), =Wt H # (triglyc-
eride, TG) 4%; @FAF 3= T RR ] 1, A 45 i 1.
B BRSO . O BER . LR R
RGP

1.2.2 2WitrE OBENR 24 kg/m* <BMI<
28 kg/m*, HEJEN BMI=28 ke/m™™ ., @ IMLIE:
SBP=>140 mmHg Ml/8, DBP=90 mmHg. = ¥k
SRV EREHIZ AR IE . QBRI FPG
=7.0 mmol/L s E# % 1 K LA | B= B 12 Bl IR
L OIMmgRH . TC=6.22 mmol/L fil/m TG
=2. 26 mmol/L /8¢ HDL-C<C1. 04 mmol/L F1/8§
LDL-C=4. 14 mmol/L, =& # £ 4 K%L ER#2
Mg SR ES . @AAB S B T (nonalcoholic
fatty liver disease, NAFLD). Joid &4k & (B
R4 B <30 g/d, ZiE<<20 g/d>, HE#
SR, b B ek T B A 25 5012 o s Vi i
HY, © 18 P B AE S (chronic kidney disease,
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CKD): "B /NER €1 % (estimated glomerular filtra-
tion rate, eGFR) <60 ml/ (min * 1.73 m®) /5§
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GEE R8s . DL R A A PLAE 1
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Br. LA P<<0.05 RRnERAGLITFE L,
2 &R
2.1 ABAZAHIE

19 314 BlJRAE X R EA WAV R . KB
P 8 222 ] (42.57%), Ltk 11 092 ] (57.43%),
70 % K UL bl 57,500, SCACFREE AR LI 5
Bm (77.59%), MR A LU IEAREZ
(83.48%), WM % 21.36%, RIERK 22.21%., M
AR G e m (50.47%) A )4 1 1a] S ik
FREE . WSRO . TR > 15 R T 8 M b 1l L 22 5
WHASGH¥EX (3 P<0.05 (D,
2.2 ABAXNERANIFEEALER

5 IR, R AL X R — S AR R A T Y A
S & A A 4K 8 AR B, BR BUN 4k, BMI, JEFl .
SDP, BDP. FPG, IMJg4&#4r. ALT, AST Hl Scr &%
TEPRfE A M EZEF WA GRIT¥E L (3 P<
0.001), Hr, 55 4 4Ef) BMI, ERILAK TC, AST
N Ser K EEGE (R 2),
2.3 ABFEZIZHEARMRERTAYR

LAERKT NEESE 4 AF ], J2 R AR R

F1 PENRELESME [F] (%) ]
A A3t (19 314 #1) B (822261 4otk (11 092 41) X*AE P i
o 0.001 0.973
65~<70 ¥ 8 208 (42.50) 3493 (42.48) 4715 (42.51)
70 ¥ A kb 11 106 (57.50) 4729 (57.52) 6 377 (57.49)
X ALAE B 444. 565 <0. 001
FHE AL 2 746 (14.22) 1157 (14.07) 1589 (14.33)
Erhd 1583 (8.20) 994 (12.09) 589 (5.31)
P AT 14 985 (77.59) 6071 (73.84) 8 914 (80.36)
H548 K 475. 258 <20. 001
A 909 (4.71) 361 (4.39) 548 (4.94)
e 16 123 (83.48) 6406 (77.91) 9 717 (87.60)
Bt/ k1B 0 2282 (11.8D) 1455 (17.70) 827 (7.46)
B A 6 439. 999 <20. 001
B 4125 (21.36) 4016 (48.84) 109 (0. 98)
R RS 15 189 (78. 64) 4206 (51.16) 10 983 (99.02)
AR E L 4 310. 605 <0.001
AR B 4289 (22.21) 3701 (45.01) 588 (5.30)
RAKIB 15 025 (77.80) 4521 (54.99) 10 504 (94.70)
ARA SR 79.182 <0. 001
EE Y 14 050 (72.74) 6 345 (77.17) 7705 (69.46)
ERAE 297 (1.54) 182 (2.21) 115 (1.04)
FEAE 4967 (25.72) 1695 (20.62) 3272 (29.50)
H 10. 027 0.018
#XR 2 104 (10.89) 824 (10.02) 1280 (11.54)
FRA1 kAL 6 770 (35.05) 2 781 (33.82) 3989 (35.96)
18 R 692 (3.58) 288 (3.51) 404 (3.64)
IR 4 K 9 748 (50.47) 4329 (52.65) 5419 (48.86)
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R2 ZEHERABBEXNERENERELER (fts)
£E 2018 4 2019 % 2020 4 2021 4 H/F 14 P14
BMI (kg/m®) 24.79%3.39 24.9843. 41 24.75+3. 44 25.1043. 47 44. 209 <<0. 001
BB (cm) 83.9749. 35 84.0249. 15 84.6848.93 86.169. 00 242.266  <<0.001
SBP (mmHg) 143. 75£19. 07 144.84+18.93 141.47+18.58 143.07£18. 60 109. 164  <C0.001
DBP (mmHg) 80.62410. 44 80.80410. 87 79.60410. 27 80. 36410. 30 136. 931 <<0. 001
FPG" (mmol/L) 5.88(4.88, 6.06) 5.41(4.94, 6.10) 5.45(4.96, 6.22) 5.49(4.93, 6.29) 182. 48 <<0. 001
TC (mmol/L) 4.9340. 97 4.94%1.00 4.89%0.98 4.94%1.01 61.476 <<0. 001

TG" (mmol/L) 1.20¢0.90, 1.70) 1. 20(0. 87, 1.72)

LDL-C (mmol/L) 2.79%0. 82 2.9440. 82

HDL-C (mmol/L) 1. 60+0. 60 1.56£0.39

ALT™ (U/L) 18.00(14.00, 23.10) 16.00(12.40, 22.00)

AST (U/L) 22.%3+11. 95 21. 34:11. 21

TBIL " (pmol/L) 11.70(8.70, 15.56) 12.50(9. 60, 16.20)

BUN (mmol/L) 6.16+5. 61 5.8842.97

Ser” (pmol/L) 66.00(56.00, 78.00) 64.00(54.00, 77.60)

1.33€0.97, 1.88)

17.00(13. 00, 22.40)

13.50(10. 80, 17.10)

67.00(56.70, 80.00)

1.30€0. 94, 1.84) 487.01 <<0. 001

3.0440. 87 2.97+£0.87 299. 064 <<0. 001

1.44+0. 36 1.45+0. 37 590. 374 <20. 001

16.00(13.00, 21.00) 586. 32 <C0. 001

23.64410. 77 23.85410. 70 75.239 <0. 001

11.93(9. 20, 15.40) 1637.88 <C0.001

5.93+7.17 5.9245.03 1. 748 0.155

71.00(61. 00, 84.00) 1612.88 <C0.001

E: BMI, RFTE454; SBP, J& 4% /E; DBP, 47ik/E; FPG,
B & ; HDL-C, % EKEaRER; ALT, 5H®i#R8H; AST,
HBEFHI A PIEH (WHEH.,
B RBAR RN ERBAEAS I EE L (B
P sy <<0.001), GEE Zr#r4s R &, BRI,
AT P 07 T R4S P R R AE 4 AR B &
BAE T H (3 P<T0.001), 2019 4EF1 2021
AR BN RO R RIE JHE R R B 2018 4EME A BT
(¥ P<<0.01), I Hs 8 38 2 P sh BT iy i
(¥ P<C0.001), il B 7 & &9 R ALEH 3 F 2 4F L
F, 4 ERART T (3 P<<0.001), W3 3,
2.4 AFZTZZHEKMBERTARMIRNZF

EAERK NTEIESE 4 4R, ERE. MESRAE . 1ML
Jig S R0 AR TS Pk B 5 T AR 2O TR Pk G ) 22 S
WHG 8L (B P<<0.05), #5425
Br, 53PN 2 P A8 M X8 BE 4 1 A2 L i 1y
HEABE—F (B Puswr <<0.01), £ GEE 2#r
BRWoR, B . AETEORT VIR D5 T A R
WEBWELIRER R R L ThHEBE AR
B (¥ P<<0.001) (B 4),
3 itig

NP . BEIR G . B A L AR TR Pk R D
S P A S ™ R b R R A Y B
KOS T A Y T A B S 8 AR Y
e N, R I M A X 2 4R NI BUE R A
B RMB A E T ARTE BT 4 A
7 i A TE R — 2 A AR AR P R R R

W, TC, $2B8; TG, Z8H; LDL-C, KEEKEY 2
54k R B TBIL, ¥ fz4r#%; BUN, k% £; Scr, f2i&FMUE; ",

A, SR ER, HERELIE LR EH
FEE N

AR W 5K 45 R o, BE IR . NAFLD Al
CKD B % R4 5 M 2018 4E (% 18.43% . 15.80%
M 12.53% & 4 L F+ F 2021 £ W 23.54%.
24. 40 %M1 21. 46 %, 54 T AR R 18 R BOR R
BRAE b TR R — 3RO R A I R RO R
B EFHEY, SeEBaBREA -, 2020
RN B/NE R, A& T 2018 4, &g il
RE FROE EAERT 3 AF AR LT, AYESE 4 SEH T
B, 5 2010—2018 4EBE P A Kbt M i ™) A
S50 —2, TTRE S AR MR IR BT R,
BTN RA K, #E— P R ETE R
W, BEERTAEATREREE R LW Y
SONFE—

AFFFREEIR WoR, WE BRI 2020 F(K T
2018 4F, H 2019 4EA1 2021 4EMI % T 2018 4EA5 4k
AR, ATRES A ARG DI 6. Wk REYI6E
ERNCEE T YN ] i S (| Y-8
£ 2020 AR B T I3, ATRBJE R 2020 4R IEAH
P S R B SRR AT I IED 2 AR AR
TR, SR RA T ER . HE
PRER R BRI R BB, WTRREE T A2,
WEEAA NHE ., Kb, &R 53 4 4
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R3 ZEHRABRIZEEERPRERELESR

E Bomik (B BRE (X)) B SE Wald x° 1& OR (95%CID) P 1a

2T

2018 4 8 042 41. 64 1. 000

2019 4 8 203 42. 47 0.034 0.013 7. 444 1.035 (1.010~1.061) 0. 008

2020 7991 41.37 —0.011 0.013 0. 669 0.989 (0.964~1.015) 0.413

2021 4 8 218 42.55 0.037 0.014 6.938 1. 038 (1.010~1.067) 0. 006

Poypppfd 0. 303
e g

2018 4 3 154 16. 33 1. 000

2019 4 3427 17. 74 0. 100 0.014 53.299 1.105 (1.076~1.135) <<0. 001

2020 4 3154 16. 33 0. 000 0.015 0. 000 1. 000 (0.972~1.029) 1. 000

2021 4 3678 19. 04 0.187 0.015 152. 627 1.205 (1.170~1.241) <<0. 001

Popppld <<0. 001
& R

2018 4 14 539 75. 28 1. 000

2019 4 15 127 78.32 0.171 0.017 105. 214 1.187 (1.148~1.226) <<0. 001

2020 4 14 848 76. 88 0.088 0.016 28.915 1.092 (1.057~1.127) <<0. 001

2021 4 15 438 79.93 0. 269 0.018 234. 000 1.308 (1.264~1.354) <<0. 001

Popppld <<0. 001
A Ik TR

2018 4 3559 18.43 1. 000

2019 4 3 884 20. 11 0.108 0.010 113.035 1.114 (1.092~1.137) <<0. 001

2020 4 4303 22.28 0.238 0.011 457.071 1. 269 (1.242~1.297) <<0. 001

2021 4 4 546 23. 54 0. 309 0.012 688. 066 1. 363 (1.332~1.395) <<0. 001

Pupppil <<0. 001
% g o %

2018 4 4 632 23.98 1. 000

2019 4 4 997 25. 87 0.101 0.018 33. 411 1.106 (1.069~1.145) <0. 001

2020 4 6 080 31. 10 0. 376 0.018 444. 349 1. 456 (1.406~1.508) <<0. 001

2021 4 5 694 29. 48 0. 282 0.018 239. 121 1.325 (1.279~1.373) <<0. 001

Poyppelt <<0. 001
NAFLD

2018 4 3052 15. 80 1. 000

2019 4 3412 17. 67 0. 209 0.033 41.087 1.232 (1.156~1.313) <0. 001

2020 4 3 689 19. 10 0. 232 0.034 46.768 1.261 (1.180~1.348) <<0. 001

2021 4 4713 24. 40 0. 547 0.034 260. 263 1.728 (1.617~1.847) <<0. 001

Pyl <<0. 001
CKD

2018 4 2 420 12.53 1. 000

2019 4 2 786 14. 42 0.163 0.021 61.621 1.177 (1.130~1.226) <<0. 001

2020 4 3391 17.56 0. 397 0.021 358. 166 1. 487 (1.427~1.549) <0. 001

2021 4 4145 21. 46 0. 646 0.021 929. 918 1.908 (1.830~1.988) <0. 001

Pyl <<0. 001

i : NAFLD, BRI ; CKD, 1265 1mm,

SR N H R A WO A DL R R e i 1 B AR,
B R o, Wt 8] 2035 4, [ 5 Ak
Hi 2019 4E /9 77. 7 S M 3] 81. 3 BV, HEEHN K
BB E (K. EETRXE . KRKTE
Y| fa e IR KO 0 KA. T B O3S E
2505 G Al RE 2 T P09 s o AR 2R B o R A

(YB35 Y e NV QT EDE A SN 4
M R R 2000, A FEL TR BB
8 PEAC AR A R AT N A& I &R AR 4 s T
P KL

EZ . BT RS BT B AR R 8 X BT
e B TR, A SRR G AL, B A L
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T4 FAMINZFEERABHIEEERNRER/ETHBER
¥ 2018 4 2019 4 2020 4 2021 4 ) S ) PN
B
REEHE YD 40. 36 41. 41 40. 21 42.08 0. 002 0.962
OR (95%CI) 1.00  1.045 (1.007~1.084)" 0.994 (0.955~1.034) 1.074 (1.030~1.120)"
ReRE Bom & (%) 12.77 13.78 12.75 15. 06 18. 832 0. 001
OR (95%CD) 1.00  1.092 (1.041~1.144)* 0.998 (0.948~1.050) 1.211 (1.149~1.276)"
B EERE () 74.79 78. 11 76. 04 79.70 49. 623 <<0. 001
OR (95%CI) 1.00  1.203 (1.144~1.265)" 1.070 (1.019~1.123)" 1.324 (1.255~1.396)"
W SRR E R E (V) 16.08 17. 30 19. 25 20. 65 110. 812 <0.001
OR (95%CI) 1,00 1.091 (1.057~1.128)" 1.245 (1.200~1.290)" 1.358 (1.307~1.412)"
Bl BmE (%) 19.22 20. 46 26. 55 25. 36 106. 467 <0. 001
OR (95%CI) 1.00  1.081 (1.021~1.145)" 1.520 (1.433~1.611)" 1.428 (1.346~1.516)"
NAFLD &% (%)  12.30 14. 47 14. 84 19. 54 263. 174 <0. 001
OR (95%CI) 1.00  1.232 (1.110~1.367)" 1.242 (1.109~1.390)" 1.731 (1.552~1.930)"
CKD &m & (M) 12. 04 13. 54 16. 15 20. 86 365.079 <<0. 001
OR (95%CI) 1.00  1.144 (1.073~1.219" 1.408 (1.321~1.5000" 1.926 (1.806~2.055)"
Stk
BEEBE (U) 42.59 43. 26 42. 24 42. 90 2. 688 0.101
OR (95%CI) 1.00  1.028 (0.994~1.062)  0.986 (0.952~1.020)  1.013 (0.976~1.051)
Re Bk Bom & (%) 18.97 20. 68 18.99 22. 00 11. 882 0.001
OR (95%CI) 1.00  1.114 (1.078~1.151)* 1.001 (0.967~1.037) 1.205 (1.162~1.249)"
BhEERE () 75. 64 78. 48 77.50 80. 10 37. 464 <<0. 001
OR (95%CI) 100 1.174 (1.125~1.226)" 1.109 (1.063~1.157)" 1.297 (1.239~1.356)"
R &R E (V) 20.17 22. 20 24. 52 25. 68 67.523 <0.001
OR (95%CI) 1.00  1.129 (1.101~1.158)" 1.286 (1.251~1.322)" 1.367 (1.328~1.408)"
Bl BomE (%) 27.52 29. 89 35.13 32. 54 139. 999 <<0. 001
OR (95%CI) 1,00 1.123 (1.075~1.173)" 1.427 (1.365~1.491)" 1.271 (1.214~1.329"
NAFLD &% (%)  18.61 22.03 22. 60 28. 47 54. 860 <0. 001
OR (95%CI) 1.00  1.235 (1.138~1.341)" 1.277 (1.175~1.388)" 1.740 (1.598~1.895)"
CKD &7 & (%) 12. 89 15. 08 18. 60 21.91 263. 174 <<0. 001
OR (95%CI) 1.00  1.200 (1.138~1.265)" 1.544 (1.463~1.629" 1.895 (1.795~2.001)"

iE: NAFLD, 3EEMHEIBEWHAF; CKD, 2EHBRA; 5 2018 F 4" P<0.05,

FHEGEAE LTRSS . i FERY 58 2 15 AR 55 AR 1
EHAAI TR . R E IR . W R A
g5 8 RBORE R AE 4 AR A T, E OB PR
NAFLD #l CKD &% FAFF 8 i 7E4 J5 1Y Bl
P A oh R YA BT 00 L ) G T s ol 64 E
W, BRERKESH., WA, RATE LI 4 FRH
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