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Construction of malignant risk prediction model of thyroid nodules based on ultrasound features

and gene detection techniques

HE Qiao-ling', HE Mei-nan’, ZHAN Wan-hua', LON Juan’, WEI Xue-yun’, ZOU Meng-chen” (1.Zengcheng Central
Hospital of Guangzhou (Zengcheng Branch of Nanfang Hospital), Guangzhou 511340, China; 2.Nanfang Hospital,
Southern Medical University, Guangzhou 510515, China)

Abstract: Objective To explore the feasibility of constructing a malignant risk prediction model of thyroid nodules
based on ultrasound features and gene detection techniques. Methods The clinical data of 202 patients who underwent
thyroid surgery (Model Establishment Group) were retrospectively analyzed. All the patients have received ultrasonic testing,
and then their ultrasonic images were analyzed by CAD software. Taking the pathological results as the gold standard, the
logistic regression analysis was performed on the clinical information, laboratory information and image analysis information
of CAD software of all patients, and a risk model was constructed. In addition, another 200 patients who received pre-
puncture examination and underwent fine thyroid needle aspiration (FNA) during the same period were included as the Model
Verification Group. The receiver operating curve (ROC) was used to analyze the prediction model and the judgment results
of different experienced physicians on the benign and malignant thyroid nodules, and the diagnostic efficiency was compared.
Results Hypoechoic intensity, strong echo points, indistinct edge, aspect ratio>1, elevated serum TSH, TPOAb, TGAb and
CEA levels, positive gene mutation were the high risk factors for malignant thyroid nodules, while the maximum diameter of
nodules was the protective factor (P<0.05 or 0.01). The ROC AUC of the malignant risk prediction model of thyroid nodules
was 0.891 (95%CI 0.773-0.981), with the optimal predictive threshold of 70.67%, the sensitivity of 85.63%, the specificity of
82.13%, the PPV 0f 91.36% and the NPV of 76.81%. The malignant risk prediction model of thyroid nodules constructed in this
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study had the diagnostic efficiency higher than the physicians with medium and low seniority, but lower than the physicians with

high seniority, and had the specificity between the physicians with low and those with middle seniority (P<0.05). Conclusion

The malignant risk prediction model of thyroid nodules constructed according to ultrasonic features, fine needle aspiration

pathology, TSH level, TPOAb and gene detection in combination with the Logistic regression analysis can effectively assist the

clinical prediction of the occurrence of malignant thyroid nodules.
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FFOBR R 235 715 2 i R DR MR A4t 7 ) 38 S o AR T
S RO AR o HOIRBRZE T B ACRE AR I T A i 2
W H R B S 528 B HUIR IR A 2 2 30 |
HII IR 2 R FISEAR A% (AN 28 A 6 A | Il 2 A
WAEZ W HUR RS , (AR B Y, DLk
Aoz o FFOPR R 45 05 AR 10 S B R e AT o i — 2D 583
PEFIRBREER (TSH) 7KV S 0 % K A v i) £ 0
Flo AaEss ", TSH KP4 iy B AR SS 1 i
S A A FUR RS 15 A XU 5875, {HTSH A2 s 5+
PEAEE. HUIRARE S /T2 W 2535 /N AR T
Ak R e A L, W) IE I RE A5 A B i PRI T2 A
S ETER R EL 4, , (H S A S e IR KRR BE e 2K
R P BRI I R 56, A o A E PR iR 22, 1
R P 2 03 A DU 2 — e e R R 5 S8 1Y)
R 515, (R HAZ W AERf It 5 2 R 2 R 240 s
LI R 20 56 25 UIAR G, A7 HE 4R ), AR 4140
A3 HUR i 5 22 A B R 9 AR 2 DI AH DG, G 45 33
FEPR 0 A5 0 A 1) T B 1 DA T - 5 30) HHOBR Al 235
WY REAET S HURBRE BV B2 (CAD) 4K
1 B A 2R A (SRR A R PG00 R
WREETT RAGPEHATIZ W, oI RS S A G SL 5
AR LR A RIS BTk, AR i logstic 7]
VA3 A ARG P AR 0T 2R file R . TSH K H
PRAR T AL ETAR (TPOAD ), SEPH AR (0L 455 B
AT LSBT . 5 CAD FeRMATE A, Mg T HUIR
PR XSS T IASE AR | IR T T

1 FRFTTE

1.1 e RFH

1B 4387 2016 4F 3 H &= 2020 4F 12 H T3]
Be AT HIR BT A 202 1] 5825 4 I PR (RS 7R 3 57,
M), A BE B EEE AR, 5 R CAD $Exf
HM R BRI T 08T o o A TRIY T3 e o 38 2 i
R 14T HUR SR A0 ET 284 (FNA) 1 200 91 B EAE R
BEAIIOUFLH o Horpr SSRGS 415 45 9], £ 157 B, 4F
1% 35~60 %, BAELETT 64 ], WAELETT 138 6], Irf

BEBI TR e HARIR R, AR 1 BB EFEE
AN RAESET, WAL AR RAEZE Y, A4 64 4~
RMEZS T, R A 64 Bl o A B IR AEAE R AGESS
7, MY ACEVEZE Y s SEMEAL PR 81 18 PR EELS
o BRI UELH S 72 9], 2 128 ], AFE 33~58 X, 1
PEGETT 64 1], SEVEZE T 136 ], WAARME: (1) BT
FRBEBEIA T HARBR T A ARG e 38 1 o A, AR e 2
RIS (2) IGIRTERISEE ;s (3) 3 A B S A
1. HEBRPRE: (1) FAREERANTE; (2)

HEBRFNA A0M2EG BN IR 5 (3) IR IRTERI A 2
(4) HEBR S BUSRAEATE I 2 . BT R0
AL T I RE

1.2 7

1.2.1 [5BR%E i VolusonE10 F {0 2 3 i i 5
LWL GE R, SEED) X AL B W R R T
e, BN PRSI B 7.5~12.0 MHz, 15
K HICAD #F (R % s A By wl) X R S A5 B
HEFTA3HT , FRUCEE BB AR IS R ) L 251 R/ NS I IR A
SRR E R , ALHE TSH ., Ui 2 — il FF R s
ZIR (FT3), liF e HUIRIR R (FT4) HURARERE B4R
(TGAb), HUAR R o A AL P BB A4 (TPOAD ) g T
(CEA) HURZZIRER (PTH ) 3 PRIAG I 25

122 WHEBRRERE H3IMTIELERE=5am
PR it 8 75 165 AR 12 W 1) 75 R B Ui 58 Bl PR R 4 T
Vi, $98:32 5L 284k CAD 53l o450 T ff R BBk

BT RAERUE AT 3 9K, iR R | i
KBV B v R A S A ROB R S T, YN
Toil i 85 R B 7 SR, R AF R bmp 5( dicom
s,

123 CADRUR T ¥ E A S ACAD it )=,
AT A AT AR SR IX R e M A M R
X NI REIE . YA T S EUE X BN 0~0.35 B,

FORIZAE W 0.35~0.50 MM 0.50~0.75
RAKE 5 0.75~1.00 AHAKEIS . & 3 S0
FHEYIA 0.5, W5 a1 F S S HORE R 0.5 1, FKB
FFEHAE <] mm BES; AR S HRE R



23

IR, A R THRE AR REE L PO AR FFBR RS 3 S XU B A6 2 161

T 0.5 I, FoR A1 N R I AR s B R 2
Holid 0.5 W, R 5 J 52 o B BRANTR T
1.2.4 BEIBEHSR T TIE 2l ARBEN 30 a (Ri4F
B\ 15 a(PAETT), 5 a (IRAFTD) 1Y 3 A8 AR BRIk
BB A 3 7 BRITEIE T RS T ] e 1Y
UL ISR, s SE R o
1.3 %itsa

K1 SPSS 19.0 A AFdE4T 70 M. T ECBTRE LA
(%) 7R A1) Kl THEGOR LA X+ R, AT HF
A K5 Pllogistic [01JA7p B Xt HURIRES 1Y K&
PEHA TN E R X 2R R 520 TAR# 2k
(ROC) 37 AU A 5 AN ] A 5% R U0 R A FAR
JREETTIBNALEE . P<0.05 TR 2= RA G2 L.

2 #R

2.1 WK TR AR X B & o
PEFAGHRGE SRy “ErbrifE”, M H RO
Wrsh AT 04, BAEA 64 ), k2 138 . X4l
B 202 51 R B 45715 28 35 il R B0RH#E T B R 2R
O30T, SRR, PG R B AR I A e B | i [l A
BB IR RS | 2515 TR L G5 1 B KA L 4T
B AL R L SEPR AR I S M TSH
CEA. TGAb, TPOAb, CEA /K -4 2 F A Gt ~4 5
S(P<0.05 5% 0.01) o ILAR, IL3EFT3. FT4, PTH /K-,
HRO SRR 7R B SR bR A A 2 R e ST
RN (P>0.05), WK1,
22 FARBRE T T R ls R B & logistic = )2 4547
DU R BR 5 1 0 ROBME (8 L “F 7 =0,
T =1) NRAR R, FTlogistic [FIFMT, 45 R .
R B | B Il 0 BRI AR H > 1,
PRHEAR S R 28 A8 B M S 1L i TSH . TPOADb . CEA 7K
IR HUAR IR B S fE R, 45 R 2
P12 (P<0.05 5 0.01) o ARAELL L 9 TR Rz
FHOPR Bt 5o 0P XU T A 7Y« Logit=-5.217+2.603 x
(IRl AR EFEH) +1.984 x (5[] 7 25 550 + 3.072x%
GHZROTEEETEHD) +1.265 x (HFEHL>1) + 0.616 x
(TSH) - 0.073x (4517 HKA%8) +1.072 (TPOAb) 1.911
(CEA) +1.803 (GEPHZA) . W 2,
23 WIRARLE W T R e TR B A 69T 2 AR AT
ROC HhZRMFoT 4l AR, Fb HRARE Y 56 iF 21 g #
S UL HUR ARG WA XU B AL R () ROC 287 iR
AUC } 0.891 (95%CI 0.773~0.981 ), Fe A= i il (8
1 70.67% , FUREE R 85.63%, FEFBE K 82.13%, FHYE

TNME A 91.36% , BAYETRINI{E A 76.81%. i 3 {7 A[H
AR IR BE 43 500 HOAR RS BB R T2, O 5
P BREE JLUEAT LU X, & BRI U 32 B2k i 2 Bt LA ¢
(A3 = T T G, ARG A i 1) RO A TR 2 W RS R v
Frp ARG I AR T S AR BRI, R S AT rp AR
AEYEE T ] (P<0.05) o WLIE 1,36 3.

3 g

FFTR B 10 s R S B AT B R (ke 3, B
S EFEAEGTRS R, #E 2020 45, RG]
AT A HODR R A B E 388 58.6 T3], %% 2018 4F3E
1.9 T3], o5 AR P B R FERE R B 3.0%. HEC
TR AR 1 B R i AL 1 o S A B, 25
ARSI A L K AT R AR A 4 S B R
SRR TR I R A, (BB BRI 1 R 2
TBRCEIE T HBBURATA ]  FAR, i B F 14
AL TCEHERR i R i R AR . F SRR i
RIS HUR B & AR s e R &R JCHGE L
TN A AT s Y AR R
JH 4 PR 2 AR R i 00 R AR DDA G . (RAR S
o R SRR AR AR AR T EL, 22 g L
(P>0.05), 3X ] B 5 A 5% A B b Lo A 5 lRE A A
MK

FOIR B R A= R e SR A T B g s % )
AHSG , JU IR R M 200 At 2 SR R s A 75 13 S g FH
R KEEEE . CT 2GRS W H R B ) 25
Dkl Ho ol s R ICHR ST  SER | BhAS AR A
BRI PR A s FFIR B A 1 18 7 1, (HLe A A 15 A2 AE
— SO TC T Z R, AR P2 G SR R AR
P ) S, R A A5 I UL i s BRI
AN BE T R0 P L5 Wi e A A 245 SR A MR
H TR B ) B 5 FR A I IR AT iD=k
SRR G A BRI L Bl R K BR T
WA R PR A B ULE o FR T UL, B AR R —Fh
WERG . UL 2 T S 500 - BOG s 2 8 35 T g, sl bt
JELyT B R L ARBFIEAE B Je ik ) R AR
WS CAD RIS logistic [A11H 43465 0 g 2 FFULR g
ST A AR TR A, 5 A 1 I R I2 i 6 1] TR
Ji RS AT AR M, LU — e R B A BT

VLR e S A (W TS TEZ 4 I INEY Y N e W (191
A AR TR 7 53 [0 7 0T, T RAS I B S 248 7 S vk
A HE G R EE DR Bt 1 0 R E R A A



162 OR B OB R F¥ % i 20234F 2 416
T 1 HURARGS B R A SR R T
P ES RAYEH (n=64) TN (n=138) tly PAE
I Il 7 i 0.43£0.08 0.73£0.09 20.808 0.000
R[] 7 0.23+0.31 0.71%0.13 15.515 0.000
PR L ANy R 0.54+0.11 0.69+0.03 14.095 0.000
NEBRITREE 0.39+0.05 0.54+0.09 12.461 0.000
ZEAT R K AR /em 1.58+1.03 1.01£0.55 5.122 0.000
FT3/(pmol/L) 5.09+0.62 4.89+0.73 1.897 0.059
FT4/(pmol/L) 17.11£1.03 17.08+1.12 0.182 0.856
TSH/(mIU/L) 1.52+0.88 2.73+1.37 4.469 0.000
TGAb/(IU/mL) 11.45+3.87 12.65+3.42 2.224 0.027
TPOAb/(IU/mL) 15.37£12.34 52.68+20.85 13.268 0.000
PTH/(ng/L) 40.81+7.52 40.14£6.89 0.624 0.533
CEA/(pg/L) 1.28+1.16 2.83+1.44 7.547 0.000
A % 46.18+12.89 43.28+11.71 1.586 0.114
PER/ (%) 1.402 0.237
B 11 (17.19) 34 (24.64)
otk 53 (82.81) 104 (75.36)
YHRE L/ (%) 24.091 0.000
<l 57 (89.06) 74 (53.62)
>1 7 (10.94) 64 (46.38)
FENTRARS (%) 6.675 0.036
itz 53 (82.81) 92 (66.67)
10 (15.63) 34 (24.64)
ASELI) 1(1.56) 12 (8.70)
ETH R (%) 54.672 0.000
syl 40 (62.50) 137 (99.28)
KBTS (>50%) 13 (20.31) 1(0.72)
KE BN ( >50% ) 9 (14.06) 0
EowoE il 2 (3.13) 0
WO/ B(%) 2.639 0.267
i 46 (71.88) 63 (45.63)
JEHR 51 13 (20.31) 41 (29.71)
Jolk. 5(7.81) 14 (10.14)
JET AR/ (%) 0.228 0.633
= 38 (59.83) 77 (55.80)
T 26 (40.63) 61 (44.20)
TS (%) 0.739 0.390
I 53 (82.81) 107 (77.54)
5 11 (17.19) 31 (22.46)
e R S AR RN 25 5/ 151)(%6) 109.821 0.000
FHP: 8 (12.50) 122 (88.41)
Bk 56 (87.50) 16 (11.59)

(AR HE R GE— , ANTR] HUAR R4S R h AR AER AU IE 5
WAARIF M A K A 110 A 7 TR A
CAD HfF:, ARHBUE fEAUE M T8 , 5P )
Alogsitic [H1JA50 s, e B HARBRES 15 1 [m] 28
TR LE | 1 5% 2 (0] 75 A, DR 58 R AR A
AMEXS AR eV Ef i . LA, AWTSTE &3, TSH
IKF-B T s S TPOAD BHAAL5 FAR JR o 1 XU 8 %
G BRAESCRR P 10 S FOJRRES 15 1 /g

R B /N A A RS H 3

B ) ) 8 R R e S XU A L S, ROC
Bl B s, BT AR B S ()32 i sl
A 23 Bl AT BE B B2 = I FE e, AS B S TR Y
R 51 W KBS AR 2 W Rl fE o T IR =
i, AT S AT B Im, RER R A AR BRI (A
(P<0.05) . A iAo, M FHCAD HARZSHHR
BRGSO BUBREE RESEEE 73000 84.62% Fil 65.65% ,



23

IR, A R THRE AR REE L PO AR FFBR RS 3 S XU B A6 2 163

F 2 FUIRMRES A XU I PR IR K ogistic 71055347

IR ZE b SE Wald {H P1E OR 18 (95%CI)
I Il 7 i 2.603 1.003 6.735 0.009 13.504 (1.891~96.436)
e [ 75 1.984 0.358 30.713 0.000 7.272 (3.605~14.668)
PR 1] 75 S 4 L 1.974 1.052 3.521 0.061 7.199 (0.916~56.595)
RO 3.072 0.816 14.173 0.000 21.585 (4.361~106.843)
Y L >1 1.265 0.614 4.245 0.039 3.543 (1.063~11.804)
ZETRE AR, 1311 1.087 1.455 0.228 3.710 (0.441~31.234)
EE BB N -0.073 0.015 23.684 0.000 0.930 (0.903~0.957)
TSH 0.616 0.233 6.990 0.008 1.852 (1.173~2.923)
TGAb 0.837 1.114 0.565 0.452 2.309 (0.260~20.500)
TPOAb 1.072 0.102 110.456 0.000 2.921 (2.392~3.568)
CEA 1.911 0.821 5.418 0.020 6.760 (1.352~33.790)
e geAE 1.803 0.152 140.703 0.000 6.068 (4.505~8.174)

BT XURS B R S AN R AR B RIS W P F AR R EE 15 1Y

ROC i #r
3 RIS 5 R AR GE B A W FOR R4 1 11
B o
- o aeope  PAME BE
4H AUC BB FRRE e g

TR 0.891  85.63  82.13 91.36 76.81
EAEREEIT 0934 9128  89.02  88.61 89.02
hAERREENE 0791 83.13  85.12  83.18 83.85
AR EIT  0.668  73.18  76.56  77.96 83.92

AUC g 07350, AtiFgerh, FODR AR 4S 7 p RURS: i
MAIIROC FJAUC 4 0.891 (95%CI 0.773~0.981),
T AETIG FAE N 70.67%, HURIE N 85.63%, FiF
FER 82.13%, FHYEFIIE A 91.36%, FAPEFINE A
76.81% , RUIFIHCAD HANG Z 2= BHEPRES & Firkh £
(RTINS Y HA 35 e B2 W RCRE

25 b, AR I A ) FROBR B 45 1 2 RS it
BRI FR ARt 35 RLBAME R BRI Wik e i i, el
Bl ARAF9E B2 U SR AR S R 2 W HUIR AR 25

W, RIS TACE R I, FEilRR2Y i AT,
T PRI B ARSI B AR 8 HOBR RS 55 M K
I PSR LA Al AT (BRI PR

SE k-

[11KIM J, GOSENLL J E, ROMAN S A. Geographic influences in
the global rise of thyroid cancer[J]. Nat Rev Endocrinol, 2020,
16(1): 17-29.

[2]KITAHARA C M, SOSA J A. Understanding the ever-changing
incidence of thyroid cancer[J]. Nat Rev Endocrinol, 2020,
16(11): 617-618.

(3] LT R 2 ool BRop o e A2, BT RS PRI
h A e 2 A SEAEE A LR 2 A5 T
FELBR RS 5 20 B 2 0 200 0~ A A ST B 7 (2019 RR)[T]. H e
AR AR, 2020, 29(5): 369-383.

[4]LTI M, DAL MASO L, VACCARWLLA S. Global trends in
thyroid cancer incidence and the impact of overdiagnosis[J].
Lancet Diabetes Endocrinol, 2020, 8(6): 468-470.

[5]ZHOU W, BRUMPTON B, KABIL O, et al. GWAS of thyroid
stimulating hormone highlights pleiotropic effects and inverse
association with thyroid cancer[J]. Nat Commun, 2020, 11(1):
3981.

(6172t 1%, AR, 55 THEALA IS W RG0S HUIR RS
RIS W EDFIE (7], TP AR B E 28 (T, 2019,
16(9): 660-664.

[7IBHARADWAIJ H, KHAN A. Synchronous bilateral
pheochromocytomas and extra-adrenal paragangliomas
without specific gene mutations[J]. AJC Pathology, 2021,
156(Supplement1): 1800-1801.

[S]SALVATORE D, SANTORO M, SCHLUMBERGER M. The
importance of the RET gene in thyroid cancer and therapeutic
implications[J]. Nat Rev Endocrinol, 2021, 17(5): 296-306.

[9JLUO H, XIA X, KIM G D, et al. Characterizing
dedifferentiation of thyroid cancer by integrated analysis[J]. Sci
Adv, 2021, 7(31): eabf3657.



41 B 2 1)
164 2023 4 4 J]

R OB OB R ¥ R
JOURNAL OF GUANGDONG MEDICAL UNIVERSITY

Vol. 41 No. 2
Apr. 2023

[TO]MIRANDA-FILHO A, LORTET-TIEULENT J, BRAY F,
et al. Thyroid cancer incidence trends by histology in 25
countries: A population-based study[J]. Lancet Diabetes
Endocrinol, 2021, 9(4): 225-234.

(115K, SR CT FEi2 W7 R B (AR S 15 B[], 52
G 5T 5 2R, 2022, 6(3): 23-25.

(121265, RIEE, RREEK, 5. AFEABARK TI-RADS 75
R s R L 257 B v ) L FBCR 0. 203 Bk 5oy,
2022, 40(2): 335-338.

(1317t 2R, J, &5 i AR 7E TR AR S i
N 7). TP R 2R 2R (LT, 2021, 18(11): 1013-
1017.

[14]1XU Y, XU G, DANG H, et al. Carboxy terminus of HSP70-

interacting protein (CHIP) attenuates the stemness of thyroid

making with weights and reliabilities for diagnosis of thyroid
cancer[J]. Int ] Mach Learn Cyb, 2022, 13: 2257-2271.

[I6]KWAK J Y, JUNG I, BAEK J H, et al. Image reporting
andcharacterization system for ultrasound features of thyroid
nodules: Multicentric Korean retrospective study[J]. Korean J
Radiol, 2013, 14(1): 110-117.

[17THA SM, AHN H S, BAEK J H, et al. Validation of three
scoring risk-stratification models for thyroid nodules[J].
Thyroid, 2017, 27(12): 1550-1557.

[18]ZHU Q, SHAO Z, ZHANG X, et al. Correlation between
ultrasonic features of medullary thyroid carcinoma and
cervical lymph node metastasis[J]. Ultrasound Med Biol,

2021, 47(4): 967-972.

(19T XIBEL, 2888 Jpaty o, 5. JETHHEHLAH B Wi A ke s
PR A B A% FROIR IR 25 5 2 e e (w0 2B 5T [0]. hAe
[ S i (HL TR, 2018, 15(12): 67-72.

cancer cells through decreasing OCT4 protein stability[J].
Environ Toxicol, 2021, 36(4): 686-693.
[15]1XUE M, GAO P, HOU B, et al. Data-driven decision-

ET AL DARSHIEEREREERITETR

#FOE,TRA CRERREEAIL TSR, AR RSE 523808)

HOE. BRSSP R B T M 1T | 2 TR IR L R BE AT A FIOR. | S AR AN L T AR R 55
B AR, F7k 2021 4F 5 A MEHLTEEUAR SE T Ak X 1A 55wt B SRR PR v iU | 2 RUARE DR RTICPEE SR 35 3 200
BVE RIS 5 AEARSETT A 55 A IR S5 rboto SR PR 43 T2 e BRCZE A8 19 DI & v I S W DR R IR R 3
3200 B R T IRLH o S8 AL XS )95 195 AR ) AH N (B AT B 28, o MR AR AR BRI T G AR A 3L T AR IR 45
0(2019) ) MHOCHRMESEATREDT 5 5 AL A B, (@A B Oy 2021 4F 5 A —2022 4F 5 A, &R G R im12
PR LIRS 43 [ VTAE A 43 | R S e A i e LA R I o s 1 3R | I e R T BT, AT ARG
TEPIRGT, B H W TGS | B R BB M 1A A A 2 7 2 s TP BT, TR 20 5 IR 44
FAEHERT (P<0.01 5% 0.05) 5 B FRFEARAE i HE S I AR X IR (P<0.01 5% 0.05) . £5i8 5 HA MRS
P A R0 100 S % 0 9 A TR 5 i | A AR IR T BRI AR, )2 7 IR s MU 4k X TR iR 45 v
o R R BEAC N L T A: IR S5 RINEAH DG BESR , 2 Bl i s £ 3 ik — RS AR 22 RN | 782 3R G 1) 18 Ik s {4 1
BEREIE,

IR NI TUERSS ; 12 s fRFEAE R RCRIEAY

FESES: R195.1 XRRERERS: A XEHS: 2096-3610 (2023) 02-0164-05

Effectiveness assessment of chronic disease management based on public health services

JIANG Lu, LEI Guang-he" (School of Public Health, Guangdong Medical University, Dongguan 523808, China)

Abstract: Objective To study the management effectiveness of chronic disease management for primary hypertension,
type 2 diabetes and obesity and promote the quality of basic public health services. Methods A total of 200 patients with

primary hypertension, type 2 diabetes and obesity in a community health service center in Dongguan were randomly selected in
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