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Abstract

First, this paper establishes an HIV/AIDS epidemic model considering migration, with and without
infection awareness. Then, the expression of the basic regeneration number is given, and the
global asymptotic stability of the disease-free equilibrium and the uniform persistence of the dis-
ease are proved. Next, according to the number of AIDS patients in Sichuan Province from 2004 to
2018, the MCMC algorithm is used to determine the optimal parameter value of such model, and
the basic regeneration number is Ry = 2.95 (95% CI: (0.85~5.25)). Finally, numerical simulations
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show that the rate of infection awareness progression and migration has important effects on HIV
transmission.
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Figure 1. The number of newly infected persons in Sichuan Province from 2004 to 2018
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Figure 2. Cumulative number of infected patients in Sichuan Province from 2004 to 2018
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Figure 3. The basic regeneration number R,. (a) Sample size of the basic
regeneration number, where blue point denotes the values of Rq in the
confidence interval 95%, red point denotes the values of R, out of the
confidence interval 95%, and black line denotes upper and lower confi-
dence limits; (b) frequency distribution of the basic regeneration number,
where the red line is the probability density curve function of R
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Figure 4. The effect of consciousness conversion rate on the number of AIDS patients
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Figure 5. The impact of population migration on the number of AIDS patients

B 5. AOBREXNEHREERENT I

DOI: 10.12677/aam.2022.116392 3676 IR Esid


https://doi.org/10.12677/aam.2022.116392

FEERRH BT

7. &t

BT LA RS A f, MR AT LA, S8R BN AERE KA L A . R B
BUREAT Sy M SOREIR BN 12 AT s R AT TR AN ) A R L ACE & T BAREEIRR BA
IR R SR B, H R T N RS AE X SRR AR AR . S T IR A A5 R T
FasE Ik, ERA TR 10— ECREAE o FE U )1148 2004~2018 4 ik B K AT MCMC S50l ok
Y A A SR AEAE S X 7] Ry = 2.95 (95% Cl: (0.85~5.25)). ftfri, KL Ak e i I A 3k i AN
PRI VR BE X TRy 300 i) S B BURAE R . Bk, 85X T8 & fa AT AR T AR R, AE
8 B Rt B ARG S35 114 905 AL

B S R G B G I AR 8K, R, ZEREAL AT DL B TR A S R S L B s AT
BEor b e FRR, SCBERR X T AN RER B NEE, AR IR, JF BSR40 BUR A 1 e fa AT
GZEN, NP B EAE RSN ) G X0 Rk, W HIV SR AT AR 45 5 2 B 2 s AT /by,
XL PR R AEIE T ORI TARh k2L e TT .

E&WMAE
5% F SRR #5470 H (12161054, 11661050 & 11861044), H i 4 H SRRl % 4701 H (20JR10RA156)
SE 3k

[1] Wang, S.F. and Zou, D.Y. (2012) Global Stability of In-Host Viral Models with Humoral Immunity and Intracellular
Delays. Applied Mathematical Modelling, 36, 1313-1322. https://doi.org/10.1016/j.apm.2011.07.086

[2] Mbamara, S.U., Obiechina, N.J.A. and Akabuike, J.C. (2013) Awareness and Attitudes to Voluntary Counseling and
Testing (VCT) for Human Immunodeficiency Virus/Acquired Immune Deficiency Syndrome (HIVV/AIDS) among Law
Undergraduates in Tertiary Institutions in Anambra State, Southeast, Nigeria. Academic Journals, 5, 290-294.

[3] Misra, A.K., etal. (2013) Effect of Awareness Programs by Media on the Epidemic Outbreaks: A Mathematical Model.
Applied Mathematics and Computation, 219, 6965-6977. https://doi.org/10.1016/j.amc.2013.01.009

[4] Sharma, A, Singh, V. and Misra, A.K. (2011) Effect of Awareness Programs in Controlling the Prevalence of an Epi-
demic with Time Delay. Journal of Biological Systems, 19, 389-402. https://doi.org/10.1142/S0218339011004020

[51 Roy, P.K., Saha, S. and Basir, F.A. (2015) Effect of Awareness Programs in Controlling the Disease HIV/AIDS: An
Optimal Control Theoretic Approach. Advances in Difference Equations, 217, 1-18.
https://doi.org/10.1186/s13662-015-0549-9

[6] aWifE, P, —F A RS20 HIVIAIDS & YR U3 /) ST TT]. ST K5 fi (1 AR,
2021, 39(5): 74-81.

(71 REEE, XPIMA, il —RF BRI T B 70 80 HIVIAIDS A& Gt RL (3] ARRH Bt 24k (H 28R
22hR), 2017, 14(3): 1-5.

[8] Hoon, C., Tan, S.T., Jason, Y. and Helena, L.Q. (2018) The Health Needs and Access Barriers among Refugees and
Asylum-Seekers in Malaysia: A Qualitative Study. International Journal for Equity in Health, 17, 120-124.
https://doi.org/10.1186/512939-018-0833-x

[91 Kevin, P., Charles, H., Prinon, R., et al. (2017) Building Responsive Health Systems to Help Communities Affected by
Migration: An International Delphi Consensus. International Journal of Environmental Research and Public Health,
14, 144-159. https://doi.org/10.3390/ijerph14020144

[10] Apenteng, O.0O., Osei, P.P., Ismail, N.A., et al. (2022) Analysing the Impact of Migration on HIVV/AIDS Cases Using
Epidemiological Modelling to Guide Policy Makers. Infectious Disease Modelling, 7, 252-261.
https://doi.org/10.1016/j.idm.2022.01.002

[11] Van den Dreessche, P. and Watmough, J. (2002) Reproduction Numbers and Sub-Threshold Endemic Equilibria for

Compartmental Models of Disease Transmission. Mathematical Biosciences, 180, 29-48.
https://doi.org/10.1016/S0025-5564(02)00108-6

[12] EmRHT. AR PERIECERIR RS M), 58 2 . Bl Aerh i oK 2% tH e, 2001.
[13] LaSalle, J.P. (1987) Stability of Dynamical Systems, Regional Conference Series in Applied Mathematics. Society for

DOI: 10.12677/aam.2022.116392 3677 IR Esid


https://doi.org/10.12677/aam.2022.116392
https://doi.org/10.1016/j.apm.2011.07.086
https://doi.org/10.1016/j.amc.2013.01.009
https://doi.org/10.1142/S0218339011004020
https://doi.org/10.1186/s13662-015-0549-9
https://doi.org/10.1186/s12939-018-0833-x
https://doi.org/10.3390/ijerph14020144
https://doi.org/10.1016/j.idm.2022.01.002
https://doi.org/10.1016/S0025-5564(02)00108-6

SRR, JOBT K

[14]
[15]
[16]

[17]

(18]

Industrial and Applied Mathematics, Philadelphia.

Thieme, H. and Horst, R. (2006) Persistence under Relaxed Point-Dissipativity (with Application to an Endemic Mod-
el). SIAM Journal on Mathematical Analysis, 24, 407-435. https://doi.org/10.1137/0524026

Haario, H. and Tamminen, S.J. (2001) An Adaptive Metropolis Algorithm. Bernoulli, 7, 223-242.
https://doi.org/10.2307/3318737
VY1148 e it e A= 45 [Z/OL). http://tjj.sc.gov.cn/scstjj/c105855/nj.shtml, 2022-04-20.

Xiao, Y.N., Tang, S.Y., Zhou, Y.C,, et al. (2013) Predicting an HIVV/AIDS Epidemic and Measuring the Effect on It of
Population Mobility in Mainland China. Journal of Theoretical Biology, 317, 271-285.
https://doi.org/10.1016/}.jthi.2012.09.037

v [ 597 TR 4% i) 70 [Z/OL]. https://www.chinacdc.cn/jkzt/crb, 2022-04-20.

DOI: 10.12677/aam.2022.116392 3678 IR Esid


https://doi.org/10.12677/aam.2022.116392
https://doi.org/10.1137/0524026
https://doi.org/10.2307/3318737
http://tjj.sc.gov.cn/scstjj/c105855/nj.shtml
https://doi.org/10.1016/j.jtbi.2012.09.037
https://www.chinacdc.cn/jkzt/crb

	一类具有感染意识和人口移徒的HIV/AIDS传染病模型
	摘  要
	关键词
	A HIV/AIDS Epidemic Model with Infection Awareness and Population Migration 
	Abstract
	Keywords
	1. 引言
	2. 模型构建
	3. 基本再生数
	4. 无病平衡点的全局渐近稳定性
	5. 疾病的一致持久性
	6. 案例研究
	7. 结论
	基金项目
	参考文献

