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Abstract: Objective To explore the association between HIV testing frequency and pre — / post — exposure prophylaxis
(PrEP/PEP) use among individuals at risk of HIV. Methods Utilizing a follow — up cohort of men who have sex with men
(MSM) conducted in five cities ( Nanning, Liuzhou, Guilin, Yulin, and Beihai) in Guangxi Province, China, we employed a
group — based trajectory model ( GBTM) to analyze the developmental trajectories of HIV testing frequency among MSM.
Furthermore, we conducted logistic regression analysis to examine the factors associated with different trajectory groups of HIV
testing frequency and their relationship with the utilization of PrEP/PEP before and after HIV exposure. Results The analysis
included a total of 327 MSM participants, with an average age of 27. 722 +8. 137 years. Based on evaluation criteria such as
the Bayesian information criterion, GBTM identified three trajectory groups of HIV testing frequency: low — frequency group
(73.87% ) , medium — frequency group (19.75% ), and high — frequency group (6.37% ). Comparing to the low — frequency
group, MSM in the high — frequency group exhibited higher utilization rates of PrEP (9.49% vs. 55.56% ) (y* =32.02, P <
0.001) and PEP (17.39% vs. 44.449% ) (/\/2 =8.19, P<0.017). After controlling for relevant confounding factors, the low
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— frequency group and medium — frequency group showed of the used PrEP by OR =0. 153 (95% CI.0.047 —0.501, P =
0.002) and OR =0.251 (95% CI.0.070 —0.907, P =0.035), respectively, compared to the high — frequency group.

Furthermore, regarding the frequency of HIV self — testing in the past year, as HIV testing frequency decreased, there was an

increase in the frequency of HIV self — testing in the past year (low — frequency group OR =5. 664, 95% CI 1. 313 —24. 428,
P =0.020) (medium — frequency group OR =5.087. 95% CI.1. 082 —23.926, P =0.039). Conclusion MSM who engage

in higher — risk sexual behaviors are more likely to undergo regular and frequent HIV testing, and they are more proactive in

using PrEP/PEP for HIV prevention. Compared with MSM with higher frequency of regular HIV testing, MSM with lower

frequency of HIV testing showed higher rates of self — testing.

Keywords: HIV testing; Men who have sex with men; HIV Pre —/post — exposure prophylaxis; Group — based trajectory

model

N2 7% B B 9 B ( Human Immunodeficiency
Virus, HIV) JEGE7E BRIV B N ATI IR & — 0 H A 2
ST . B B4 N #H (Men who have sex
with men, MSM) &3 [ HIV B0 & o ABEZ
— 1 2022 AR, FRE COR & IR A HX) 7
e PAETE PG FR 1223 T 45, Horb B e [R pE  A%
5 25. 6% Y LLPHZAE B RAT HIV Kl
HIV Z& 251 1B 254 (HIV Pre — exposure Prophylaxis,
PrEP) #1 HIV 2 #& J5 Wi Bj 25 % ( nonoccupational
Prophylaxis, nPEP) (it X T4 i HIV {48 A {1t
FPARIT R OCEE Y fHA 5 MSMHIV A 45 5
FHIV FB)7 25918 HT 0 DG AE Y BT 3 A A BR

LT BE 2 B A AY (group — based  trajectory
model, GBTM ) J2 T 4F 4 H A A5 4% HE B i 7] 22 4k
R & I 1) —Fh 7 vk A AL BRI 1) i dls vh HoAy —
SEp R OL A, P PUNLEAAR AN ] Y & eI, IFAIE S
B 5 TN PR 3R sl R e R T DR, AR g
TP B4 ARE HIV FiB5 259 o fdi I 5
PEAT SR DI B BT S 1 BA S BIF 5 3 — 33 BA 2 F 5
PRE MSM 1y HIV K AT 4 52 0 A 2R K H S PrEP/
PEP {fi I Z [A] A I 1 o S ] 5 BE A AL HIV B4
TR TN AL RS v 1) T PR b 4 LR ARl , AT e
Ik MSM (1) HIV SR XU , I 01 2 3230 5 5 3012 W F
1BYT Y SETE

1 M&5F%

L1 Bt GAAARHE: (1) A, (2)id k6
MHEBYEREIVERT R (3) i =18 %5 (4) HIV
FHG B PRHAS BT AR A B 5 (5) 3 K — ARk 7ad
HIV #5005 (6) $R L& W . HEBRARE: (1) AW
SO B ORGP R ) R A, S BB o8 LA A
(2) A F 8 B AL R AN RE AL & 58 ORI & o AR
T 2 77 P BB R 240 3 & D S i UE (S
20210173) ,

1.2 #izsk 2021 429 H&E 2023 42 H LA
R T HEARTT AN T AR A b A MSM A1

XHLIGIAE AW T . FELmS, 75 24 1 MSM 4.
DXZHZUAY P Bl 1 3 o 7 o il R SR AT ST R 5 B AT
MSM 1 14 [F) B 22 ), i g8 — BE U IR SE N B30 4+
B YIAPRUER MSM HEA T — X — [0 T 8 4R T B 44 1
BRI A A 0] 45 5 BAA , JF 4 = A #EA T BE Vs
L3 A& RE LI ENE: (1) N
fiE, ALAGAR IS M R BE KT A A ]
SCHC AR 5 (2) TEAT AR, A 4B PR B, R 6
ARG WEEAT N B 5 AT JHIV B
15455 (3) HIV KA A0, A 45 HIV B 37 46 I A% % |
HIV [ FAG A 5 (4) HIV 2551/ J5 5 FH 2519
T, ALAERIT 6 4~ H PEP (PrEP (1% 1517 5 A
0L BEDTRA A (1) HIV A TE B0, 424 el 3
A HIV B A3 CHIV. [ FoAG AR A8 455 (2)
HIV 6% fij/ 5 U5 25 i1 00, A4 B il 3 4> 1
PrEP/PEP HIZ5 K L 55

1.4 %it% 5% KA EpiData 3. 1 87 2745
Bl IF AT — SRR s (il SAS 9.4 ARk kAT
BAE o3 Hr . JE GBTM R0 MSM AR HIV A5l 45t
BRI, BT HIV A IR AR AN 2 1E 25 70 A1 4L
B8 5, Tk 5 M 8 0E 25 43 A #8528 (censored normal
model, CNORM) #EATHLG o B4, 458 DU B i
I ( Bayesian information criteria, BIC) #4 %}{H &% /Mb
i DA A5 2 114 it 7 300 ) ELTV ARG 430 4 20 30 2 4 5 AR
Jo R P8 F ¥ 5 5 HE & 4> Bt ( Average posterior
probability of assignment, AvePP) >70.0% it — & #f
SE BBV E] HIV A5 A< B30 2150 fe s, 76 ORE B
LR AV 4T 8 = 5% Rk I, B0 B
AR BEDTIHI] HIV G AR A B 2H %, RN &5 5 4
HREA B 5 HL AT 5 B A R 00 55 B B Sy e p0
R AR A LA N N AR B s A 5 AR AT
AR TE] MSM [ R#AIE & 5 PrEP/PEP fifi H] Y 22 5% 5 LA
“REAE R DAL R TR B R A P <0.01 |
AR ATCIF 2 532 logistic [a] 97347 HL AN [R] 241
] MSM fRFE K2 55 PrEP/PEP i HI ) SCHEME . 4650
JK#E @ =0.05,



AR5 B2 2 2024 AR5 51 452455 14 ] Modern Preventive Medicine, 2024, Vol. 51, NO. 14

2.1 AL ARBTEILANA 327 4 MSM - 24
(27722 £8.137) %, 41—y MSM f3E —4F ik

Frid HIV B 3AG I ; FLL A 54 44 MSM BEAE (] ad
PEP, 19 44 MSM BEAEAE Fid PrEP s 58 30 ) 2 i< 3]
A 45 AN PrEP,65 Al PEP, PEILFE 1.

R1 WS REARRE (%) ]

Table 1 Basic characteristics of the study subjects [n(% ) ]

AR (x +5) 27.722 £8.137 Flw 6 A H AR5
JE A b 0~1 131(40.06)
ksl 99(30.28) 2~5 162(49.54)
IV AR X (R T 194(59.33) >5 34(10.40)
I AR AN 34(10.40) il 6 S H B TR AT R
% Mk 248(75.84)
W 212(64.83) g 51(15.60)
Hos 98(29.97) 2 20(6.12)
HoAh 17(5.20) IR 8(2.45)
SCRAR I 6 A RS E RIS
L3N 16(4.89) Zi 143(49.65)
B/ 57(17.43) 2 145(50.35)
K& 111(33.94) il 6 4~ H A JC HIV FHPEREE
AR} 127(38.84) 7 230(70.34)
e KL E 16(4.89) 2 43(13.15)
AWA(TT) AHiE 54(16.51)
<1500 59(18.04) wIE 6 MHEGAZEENH
1 500 ~3 000 68(20.80) 7 237(72.48)
3001 ~5 000 96(29.36) 7 90(27.52)
5001 ~8 000 79(24.16) A PEP
>8 001 25(7.65) 2 256(78.29)
WS A L g 71(21.71)
Kl 293(89.60) 74 PEP
CLis 23(7.03) B 320(97.86)
25 5 e 11(3.36) i 7(2.14)
PEERLA] WFFE 3 fE) (5 3k PrEP
[P 7% 221(67.58) =) 45(13.76)
7R 84(25.69) & 282(86.24)
ENips 22(6.73) AFSE 41 fa) 2 75 F 2ok PEP
f I —4F HIV 3 JeAs A = 65(19.88)
0 169(51.68) % 262(80.12)
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S MSM #3804 3 ~ 6 AN A #E47— 1k HIV fi™
2020 A3 [ € S 0 B 2R 2R e BT B R R R (3t
Fi) Y #UIRFH PEP J5 i MSM = /0 3 4~ H N i#k4T 3
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92.98), L2 FIlE 1,
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A i 6 A B SR AT N R 6 AN H A T
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R2 2~5 FHULHRIZEL
Table 2 2 ~5 category trajectory model parameters

ZE TS AN BIC TR (% ) KR

2 11 -1 784.890 96.128/94.381 84.814/15.186

2 22 -1790.491 96.600/91.679 84.489/15.511

2 33 -1797.507 96.602/91. 680 84.491/15.509

3 111 —1780.421 92.134/79.599/92.977 73.875/19.753/6.373

3 222 —-1784.434 94.542/85.093/94.339 78.537/16.626/4.837

3 333 -1 794.882 94.739/83.644/94. 864 78.180/16.958/4.862

4 2222 -1781.131 92.894/79.944/87.625/95.130 74.054/17.710/3.598/4. 638

4 3333 -1792.808 81.791/92.060/91.088/96. 341 19.084/72.285/3.707/4.924

5 22 222 -1769.853 91.013/92.947/81.500/99. 520/94. 644 3.077/73.336/18.297/1.709/3. 581
5 33 333 -1 783.547 81.767/91.642/92.977/88.511/93. 446 18.430/70.342/3.853/3.098/4.277

T R EST T 52 IR BREN3 37 T BRI

F3 OAIE] HIV AG I K SR AR [ n (% ) ]
Table 3 Characteristics of different HIV testing trajectories[ n( % ) |

. fIES2 HIV HUE HIV IR HIV >
R Halil Hall Hail XM r
S 4 X =4.76 0.313
T 73(28.85) 17(30.36) 9(50.00)
TP FE X A (B T T) 152(60.08) 33(58.93) 9(50.00)
7 9 K Ah 28(11.07) 6(10.71) 0(0.00)
P - 0.026
WU 169 (66.80) 37(66.07) 6(33.33)
Hos 70(27.67) 16(28.57) 12(66.67)
Hth 14(5.53) 3(5.36) 0(0.00)
AR - 0.271
FILavan 16(6.32) 0(0.00) 0(0.00)
B/ 44(17.39) 9(16.07) 4(22.22)
Kt 85(33.60) 20(35.71) 6(33.33)
AF} 99(39.13) 21(37.50) 7(38.89)
WA K UL 9(3.56) 6(10.71) 1(5.56)
HAiA(IE) - 0.312
<1500 44(17.39) 9(16.07) 6(33.33)
1 500 ~3 000 57(22.53) 8(14.29) 3(16.67)
3001 ~5 000 72(28.46) 18(32.14) 6(33.33)
5001 ~8 000 63(24.90) 15(26.79) 1(5.56)
>8 001 17(6.72) 6(10.71) 2(11.11)
B A 1 - 0.835
Fels 224(88.54) 51(91.07) 18(100.00)
oL 19(7.51) 4(7.14) 0(0.00)
L 10(3.95) 1(1.79) 0(0.00)
A H ] - 0.919
EifciN 173(68.38) 35(62.50) 13(72.22)
WL 63(24.90) 17(30.36) 4(22.22)
A E 17(6.72) 4(7.14) 1(5.56)
Bt —4F HIV [ FRAG AT % x> =25.70 <0.001
0 143(56.52) 20(35.71) 6(33.33)
1-2 86(33.99) 27(48.21) 4(22.22)
=3 24(9.49) 9(16.07) 8(44.44)
il 6 A RS X =19.39 <0.001
0-~1 113(44.66) 16(28.57) 2(11.11)
2-~5 120(47.43) 32(57.14) 10(55.56)
>5 20(7.91) 8(14.29) 6(33.33)
I 6 A A LM G AT R - 0.013
€S 201(79.45) 38(67.86) 9(50.00)

> 33(13.04) 13(23.21) 5(27.78)
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S fIRAA HIV A HIV R HIV
Akt Kol Kol " e X1 r
2 13(5.14) 5(8.93) 2(11.11)
BHIR 6(2.37) 0(0.00) 2(11.11)
il 6 N H Z BT PERT A X =9.19 0.010
B2 102(46.79) 28(53.85) 15(83.33)
5 116(53.21) 24(46.15) 3(16.67)
T 6 N HA T HIV [HEETEE - 0.004
B 25(9.88) 11(19.64) 7(38.89)
N 182(71.94) 40(71.43) 8(44.44)
RAIE 46(18.18) 5(8.93) 3(16.67)
IR 6 I H R B AL EEHRR X =2.88 0.237
B 66(26.09) 16(28.57) 8(44.44)
N 187(73.91) 40(71.43) 10(55.56)
ERW L PEP X =3.57 0.168
B2 194(76.68) 49(87.50) 13(72.22)
N 59(23.32) 7(12.50) 5(27.78)
EEWr it PEP - 1.000
2 247(97.63) 55(98.21) 18(100.00)
75 6(2.37) 1(1.79) 0(0.00)
WFF ) J2 75 PrEP x> =32.02 <0.001
2 24(9.49) 11(19.64) 10(55.56)
N 229(90.51) 45(80.36) 8(44.44)
WEEIR 2 Al 3 PEP X =8.19 0.017
2 44(17.39) 13(23.21) 8(44.44)
N 209(82.61) 43(76.79) 10(55.56)
=7 R Fisher #YIHES %
2.4 HIV #%&n 9 & & J& #hik 5 PrEP/PEP & A £ %
wl )T % 5% logistic B2 4 TCFF £ 4335 logistic
: ST, P 6 4 J1 R HEAN SO T, AR 5T
A K HIV KRR 6 A A AR 80> 5 A S,
B {ERARTR HIV R ZLIRIE 6 A HAT O~ 1 F12 ~5 4
! PR A 5L 5 A T 2 14. 233 (95% C1.2. 167 ~
~ 15 -
% 93.486, P=0.006) .4.071(95% CI.1.069 ~15.504,
10 - P e S A P =0.040) %, T 7E F U5 —4F HIV {3 34 55 % )y
° N ; 7, H A HIV RAR R 4 el —AF b ATt 1 ~2 A
Mean (95%CT) 5534 A Bt 556/ F B H9N AV Eavl
cwImenew bmenem tROGLR LDORER  SHIV KR W ER HIV K S. 087 (95%
Group3 3.21(2.80-3.63) 3.27(2.97-3.57)  3.33(3.01-3.65) 3.39(2.93-3.85) CI-1.082 ~23.926. P =0 039) 5 664 (95% Cl.

1.313 ~24.428, P =0.020) 7. JCIF 242 logistic

- W a5 R R, 5 e HIV AGIZEAR L, AR

Fig. 1 The grouping of HIV testing development trajectories IR HIV ATINZLE) MSMZERF eI [H] PelEP (19 7 %

among MSM and the distribution of MSM within the w114 & (OR =0.256,95% CI.0.072 ~ 0.916, P =

trajectory groups 0.036) ( OR =0.159,95% CI.0.049 ~ 0.514, P =
0.002), L34,

B 1 MSM () HIV A6 A i Uil o3 21 K B sdi 4 N MSM. () 73

R4 MSM AR HIV A A R BIE 5 ] PrEP/PEP i FH 9 JG 7 22 7326 [0 13 7

Table 4 Disordered multiclassification regression analysis using PrEP/PEP for MSM groups with different HIV test trajectas

e iR HIV AT HIV R 4 rhiER HIV K 20
= Ko 4 OR {.(95% CI) P OR {1 (95% CI) P
it 1.000 0.401(0. 164 ~0.982) 0.045 0.406(0. 155 ~1.066) 0.067

N
RIT 6 A T
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. R HIV IRAFA% HIV #6028 R HIV A4

e Rl il OR {8(95% CI) P OR {8(95% CI) P
0~14 1.000 14.233(2.167 ~93.486) 0.006 5.258(0.717 ~38.544) 0.102
2~54 4.071(1.069 ~15.504) 0.040 2.871(0.678 ~12.160) 0.152
>5 4 1.000 1.000

il 6 A A A B EEAE
52 1.000 0.388(0.067 ~2.250) 0.291 1.293(0.183 ~9.139) 0.797
&5 0.830(0. 166 ~4. 140) 0.820 1.779(0.293 ~10.797) 0.531
AHIE 1.000 1.000

Tl —AF [ FRAI A R
0%k 1.000 4.950(1.341 ~18.267) 0.016 2.087(0.500 ~8.712) 0.313
1~2% 5.664(1.313 ~24.428) 0.020 5.087(1.082 ~23.926) 0.039
=3 % 1.000 1.000

5] PrEP fii FHAS 10
B 1.000 0.153(0.047 ~0.501) 0.002 0.251(0.070 ~0.907) 0.035
% 1.000 1.000

3 W B [ MSM B i g 4257 HIV [ FRAG X Al gE St i1 5

TEAEKVE I, HIV R 2 g A 245 HIV AT
FEGEME S ITAESK HIV K I A 36 R AR 5, 5
I B BAEFRITIF e MSM i J3E0E 47K HIV # il 5
KYUREEIAYT = MSM 4t S 41 217 L bl ia T
Ve S SRR M 56, @ WA T HIV K2
Je b B0 HIV BRGS0 ) e AR T v, (EURH A 26 1) A
5 A 2 LA ARBIFSE I i GBTM A6 13K
i MSM H HIV R4 2R 14 A [7) 14 2 JE2 91050 , B0 v A
R HIV KA P HIV K4l AR HIV K
45 I =AU PrEP/PEP (5200 [ 2

ARG IR AR HIV Kzl 2H ) MSM. 5 3 iy
H e AT A HIV SR 5, 540
BYLTT BT 5 45 0 — 3 B ST R
MSM B4 2 HIV K5 PR T AR5 117 A
S AT RER R g MSM i HIV A6 A7 oA 2o He
P BRE 11 B R A, X A AT HIV AR I % MSM
R, K ) B AL R B R A s A L B
WA RARLAS % 2B M5 HIV K846 B
AR R, HIV R B8R AT AR R B G
I PR BB T, B 75 RE MR S 1617 0, A R
9o JOIF 2432 logistic [M1H 43477 & B Z2 PR A1 2 i At
8 HIV R ) G fE B N &R, X 5 JTAO 8 R 5%
R XRR A TR RTINS T E
B v e NHER 5 1 HIV R a4 ey, A i/F vl DICR O
XTI AT R ek 25 Y TR o

FATHBEFEE KRB, b A HIV K 045 2R 41 H5 307
—AEPEATIE 1 ~2 WA TR HIV A4 B R AR HIV
Kl 14 5. 087 ,5. 664 f%, B HIV Al 47 5 Ay REAIG
HIV [{ FRA A5 % S0 T i, B IR HIV A 21

NP B ) 5 525 7 380 5 400 DA T 3l o 2 ) G A SR T
AR AL RAARR HIV AT AE R — R
() HIV KI5 s T R G A 252 B2 K B &
JRWE 1, AT UA ™ AR MSM R4 b 1 i A
PRIV o SR8 Rk I HIV K i+ 9 77 B3, 42
15 MSM A6 R, fE i R R R T BAR Y SE 8L

TEAMFFE H MSM ) PEP F1 PrEP B9 1R 5 5
Sl A, SXUE RS M T g i —80 7 R
A JE ) PEP Al PrEP [ 4 55 ARE 22 5 I o & X
T E, Bt m HIV 2 8 6/ 5 1B il 55 A H %,
HIV A& \PrEP A1 PEP & H i #i By 5 il HIV £ %19
FER,

TR ] 1) — JRUATF 5 25 SR H s B 32 ek HIV G 1)
MSM [ PrEP HlIbg K J& ok 28 3 HIV A0 5 MSM f
2. 647 £, 3k b K A SR HIV AR Ry HIV AR
Wy TR AT R TR A S AWESE R B
A HIV Rl 2H () MSM (1) PrEP #1 PEP i % & F
H ARSI HIV G TN ZH ) MSM, 3 55 [ Py () BiF 52 45
— 0P BB AN R G, B ARAR HIV K4
PrEP (1) AL Sy i 45128 HIV K6 00 26 /9 0. 251 35 A1l
0. 153 75, 3 156 WA w2 A3 R 4G T 4 () MSM 5 7] g Fk
TR XU R, B R 3R Lt — 2 11 Bl 4 5 it
g H BB B, % R E] PrEP J& — A X AT
() HIV B 7515, AR T % 5 P A ml 1
HE H T PEP #H M2 IR B, IF 5 2% 4
B AR A5 — A B BB B HIV gk
(B RE Y . X 0] REA B TR B R G MSM 4
PrEP (AR AT B o

AT AFAE— E [ Ry B, 55—, P Tk 52 3 1)
SEE ) (1) i FH PrEP F11 PEP [ A B4 70, AN B 156 B
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