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Abstract. To analyze the impact of the COVID-19 pandemic on the prevention and control
strategies for HIV and sexually transmitted infections (STIs) in Southern China. It seeks to
understand how the pandemic affected the management of these infections and make a better
preparation for the next COVID-19-like situation. This literature review was conducted by
analyzing data from 4 databases, focused on epidemiological characteristics before and after
2020, changes in health policies, resource redistribution, and the implementation of prevention
measures during the pandemic. The results indicate that COVID-19 prevention was prioritized,
leading to challenges in the management of HIV and STIs due to resource redistribution and
pressures on the healthcare system. Despite these difficulties, some innovative approaches used
in the COVID-19 prevention emerged to address the gaps, including the use of e-medicine and
targeted community outreach which helps to compensate for the negative impacts on HIV/STI
control. This review highlights the necessity of developing new strategies with innovative
technologies that can balance the control of multiple infectious diseases during global health
crises, ensuring that critical health services remain effective even in times of widespread
disruption.

Keywords: COVID-19, HIV/STIs, Prevalence, Prevention and Control Strategy, Southern
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1. Introduction

1.1. Background

The novel Corona Virus Disease (COVID-19) brought almost all fields to a temporary standstill since
its first outbreak in Wuhan, China, in December 2019. The rapid and fierce spread of this infectious
disease to all countries made it to be declared a pandemic by the World Health Organization in the first
quarter of the year 2020 [1]. In China, the prevention and control of COVID-19 is the most important
component of all public health policies between 2020 and 2023. According to the official information
of the National Health Commission of People’s Republic of China [2], in 2020, the National Health
Commission of China issued the first plan for the prevention and control of pneumonia caused by novel
coronavirus infections, to 8 January 2023, when COVID-19 was formally transferred from "Category B
A" to "Category B B". This period includes but is not limited to checking the health code of anyone
entering the community, cancellations of public gatherings, long-term quarantine system, and all-staff
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nucleic acid testing [3]. All of them highlight the "reshaping" of China's infectious disease prevention
and control methods and policies due to this global public health emergency.

Along with the process of this "reshaping", there is no doubt that we need to pay attention to its
impact on other infectious diseases that also threaten people's lives and property. Both sexually
transmitted infectious (STIs) and acquired immune deficiency syndrome (AIDS) are major public health
issues worldwide and are continuously one of the largest health burdens globally [4]. Though most STIs
are not life-threatning, budgets and life-long influences affect patients’ quality of life. Although most
countries showed a decrease in age-standardised rates of incidence and DALYs for STIs, the absolute
incident cases and DALYs increased from 1990 to 2019 [5]. Despite two decades of well-funded and
comprehensive response efforts, the Chinese Government has made great achievements in the
prevention and control of AIDS [6]. It has proposed to achieve the "95-95-95 target" by 2030 in terms
of the detection, treatment and success of viral suppression, HIV/AIDS still remains a major problem in
China [7].

1.2. Objective

Both globally and in China, STIs and HIV/AIDS are significant public health issues that require high
levels of investment over a long period, and their impact in particular situations, such as global public
health emergencies, and how the government adapts to such impacts are very important concerns. After
the outbreak of COVID-19 in 2020, along with the government and society putting much energy into
the prevention and control of COVID-19, a considerable portion of policies and resources have also
been significantly shifted towards the prevention and control of COVID-19 in such an important context

[8].
2. Methodology

2.1. Regional Narration

This review focuses on the South China region, which includes the Guangxi Zhuang Autonomous
Region, Guangdong Province, and Hainan Province that located in the mainland side [9], and the Hong
Kong and Macao Special Administrative Region where "one country, two systems" is in practice.

2.2. Search strategy and screening

In this literature review, the official website of the Bureau for Disease Control and Prevention of China
National Health Commission was used to obtain the documents related to HIV/STI prevention to clarify
important time points based on the information in the article by Yan et al. [10]. At the same time, in
order to provide an accurate and reliable comparative description of HIV/STI epidemiological
characteristics, such as the prevalence trends, distributions, and disease burdens in southern China region
before or after 2020 and related prevention and control policies in this article, literature searches are
conducted from the most commonly used databases in both English (Web of Science and PubMed) and
Chinese (CNKI and Wanfang Data).

2.3. In/exclusive criteria

The inclusion criteria include the description of the prevalence, trend, and triple distribution of
HIV/AIDS and STIs within the region of southern China region whether it covers some key areas and
high risk groups, research on prevention and control measures, policies and strategies for HIV/AIDS
and STIs. The exclusion criteria screen out the literature that can not be used in this review. The articles
not related to HIV/AIDS and STIs, like epidemiological studies of cancer, other chronic diseases, acute
infectious diseases are not included in this review. Moreover, co-morbidities of HIV/AIDS that are not
STIs, like tuberculosis, discussions specific to HIV-induced immunocompromised leading to infections
with a wide range of opportunistic pathogens like Pneumocystis carinii pneumonia [11], should also be
excluded. Meanwhile, the articles focus on molecular epidemiology, drug resistance, laboratory markers,
genetic variation, and diagnostic studies of HIV/AIDS and its subtypes, cognitive and behavioural risk
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factors associated with HIV/AIDS, STIs, etc and sub-county geographies were also excluded from this
review [12].

3. Result

3.1. Overview

The initial search of online databases retrieved 1837 records. There were 166 duplicate records, resulting
in the remainder of 1671 records for the subsequent steps. Immediately following the exclusion by title
and abstract session, a total of 1,537 papers were excluded either because they did not meet the inclusive
criteria or because of the exclusive criteria. Therefore, about 134 articles entered the full-text screening
step. Finally, 38 eligible records were selected for information extraction and summarized as follows:
33 of them are studies closely related to the prevalence, trend analysis, and triple distribution of
HIV/STIs in the provinces and special administrative regions of Southern China before or after 2020
towards the general population and 6 key groups [13-45], and the other 5 are descriptions and summaries
of prevention or control strategy to HIV/STIs in Southern China region or in China as a whole. The
literature screening Flow Diagram (Figure 1) illustrates the details of the selection process.

Records identified through database searching
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Figure 1. The flow diagram of literature screening.

3.2. General population
From a general population perspective, the epidemiological characteristics of sexually transmitted
diseases and HIV/AIDS in Southern China are exhibited as follows. In Hainan Province[19], from 2009
to 2017, the annual growth rate of Chlamydia trachomatis infection in the genital tract reached 34.15%,
with the incidence rate increasing from 8.04 per 100,000 in 2009 to 78.57 per 100,000 in 2017.
Additionally, a study from Haikou City indicated that [16], from 2016 to 2020, the syphilis infection
rate among men was 11.39%, with a significant association between HIV infection and a history of STIs
(OR=6.33).

In Guangdong Province, particularly in Guangzhou City, between 2012 and 2021, there was a
continuous upward trend in HIV infections in Guangzhou, reflecting a critical need for enhanced HIV
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control measures. An analysis of data from Panyu District in Guangzhou from 2010 to 2017 showed
that the HIV infection rate had been rising annually before 2020 [18]. This trend was variably impacted
during the pandemic. Particularly in the early stages of the pandemic, the reallocation of public health
resources to combat COVID-19 led to restricted conventional screening and treatment services for HIV
and other STIs [46].

Furthermore, the analysis from 2010 to 2017 in Panyu District revealed regional characteristics of
the AIDS epidemic [18], with the incidence rate gradually increasing from a low level in 2010 to a
significant peak in 2017. This rise reflects an increase in community transmission of HIV and a growing
demand for screening and preventive measures. In Hong Kong, 2020, data showed that the infection rate
of Chlamydia trachomatis among sexually active young women was 5.8%, 4.8% among young men,
and 4.1% among sexually active women of the same age group [15]. Changes in social behaviors and
adaptive prevention measures during the pandemic likely affected the reporting and management of
these cases [47].

3.3. Men Who Have Sex with Men (MSM)

The first subgroup of this review target: Men who have sex with men (MSM) are a diverse group with
varying sexual identities and behaviors [48, 49]. Because male-to-male intercourse is more likely to
cause mucosal injury than male-to-female intercourse, and the risk factor of multipartnering is more
common in the MSM community, the MSM group [50] faces unique health challenges, including higher
rates of sexually transmitted infections, other mental health issues, and substance use [51]. In the United
States, MSM accounts for the majority of HIV infections [52]. The criminalization of same-sex behavior
and stigma against MSM compromise their human rights and contribute to the spread of HIV and other
sexually transmitted infections [49]. In conclusion, the MSM population is an unavoidable target
population because of its specificity and high risk worldwide. Therefore, in this review, the MSM
population is the first high-risk sub-population to be focused.

Based on the analysis of the MSM population in Southern China, prior to 2020, there was a noticeable
increase in the incidence of HIV and other STIs among the MSM population across different regions.
In Shenzhen's Longgang district, for example, retrospective data from June 2015 to June 2018 showed
HIV, TP, and herpes simplex virus type 2 (HSV-2) infection rates of 15.46%, 7.23%, and 2.12%,
respectively [20].Age, marital status, education level, occupation, and income were significantly
associated with these infections [20].

In Guangzhou and Haikou, the prevalence of HIV/AIDS among MSM from 2007 to 2020 integrally
showed a rise. However, the growth rate of reported HI'V cases among MSM showed a decline in 2019
and 2020 [21, 22], with a substantial portion of infections occurring in young adults, particularly those
who are highly mobile, unmarried, and from the Han ethnicity. This trend suggested the shift and
disruption in health service delivery during a pandemic and an upgrade need for targeted public health
strategies.

In Guilin City, despite a high rate of HIV knowledge among MSM (90.9%), the actual practice of
safe behaviors lagged, with consistent condom use not aligning with the level of awareness [23]. This
disconnection highlights the impact of the pandemic on educational and intervention strategies, which
could not be as effective due to social distancing and other COVID-related restrictions.

3.4. Heterosexual contact/sex workers

Before the onset of the COVID-19 pandemic, the surveillance data from 2015 to 2019 in Guangxi
specifically focusing on the clientele of sex workers (patrons) indicated significant levels of HIV and
STI transmissions [27], highlighting the critical role this group plays in the broader epidemiological
landscape of STIs. In Guangdong, a study between 2016 and 2018 highlighted a substantial number of
HIV/AIDS cases attributed to heterosexual transmission (2,935 cases) [26], with a considerable
prevalence in unmarried individuals and migrants, reflecting the mobility and sexual behaviors of this
group. Non-commercial, non-marital sexual transmission was predominant, accounting for 61.8% of
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transmissions, highlighting the importance of targeted educational and intervention measures for these
populations.

The COVID-19 pandemic brought substantial disruptions that likely impacted the trends observed in
the previous years. For female sex workers in Southern China, the analysis from 2019 to 2022 indicates
the impact of the pandemic on the prevalence of Chlamydia and gonorrhea [25]. Particularly along the
Sino-Vietnam border, female sex workers (FSWs), both local and cross-border migrants, presented a
higher risk group, with variable HIV, syphilis infection rates over the years. Cross-sectional surveys
from 2016 to 2021 reported a general decline in STIs among these groups [24], with notable variations
between local and migrant workers, which shows a complex picture with a slight decrease in HIV
prevalence among local FSWs but a fluctuating pattern for cross-border FSWs, reflecting the unique
challenges faced by these groups due to their mobility and the varying degrees of access to health
services.

3.5. Youth and Students with HIV

This section targets the “youth and students” age group between 15 and 24 years old. In Guangxi, Yulin,
from 2011 to 2020, a total of 395 male cases aged 15-24 were reported, with significant transmission
attributed to both heterosexual (53.7%) and homosexual (44.1%) contacts [31]. Moreover, Huizhou
(Guangdong) 's study from 2010 to 2018 reflected similar patterns among young students,
predominantly involving unmarried male university students engaging in homosexual behaviors as the
primary transmission route [33]. This highlights the crucial role of sexual behavior in the spread of HIV
within this demographic.

Nevertheless, studies like those from Beihai, Guangxi (2007-2018) [34] and Hainan (2011-2019) [32]
indicate that the number of HIV/AIDS cases among groups of young people aged 15-24 years who report
their occupation as students in the Integrated AIDS Control Information System (IACIS) was already
significant, with an apparent prevalence of male homosexual transmission, underscoring the continuing
trend of higher educational level among those affected. In Hainan, the proportion of young students
engaging in sexual activities remains considerable, with low condom usage rates indicating persistent
risky behaviors despite awareness campaigns. The data from 2011 to 2019 show that while homosexual
transmission remains predominant, heterosexual transmission has seen a decrease [32].

3.6. Drug users

HIV, HCV, and syphilis infections among drug users were significant concerns. For instance, data from
Nanning between 2019 and 2021 showed a male-dominated, predominantly low-educated drug-using
population, with a substantial portion engaging in injection drug use, which was significantly linked to
HIV transmission [28]. Similarly, in Qinzhou, a significant rate of injection drug use and needle sharing
was noted, with a high prevalence of HCV and syphilis among these populations [29], highlighting
ongoing risky behaviors that facilitate the spread of these infections.

Despite high levels of awareness about HIV/AIDS among drug users, actual practices such as needle
sharing and unprotected sexual activities continued to pose significant risks. In Yangjiang, for instance,
the HIV prevalence among drug users was noted to be 8.4% during 2017-2018, with high-risk behaviors
like needle sharing increasing the risk of HIV infection substantially [30]. Amid and following the
pandemic's peak, there was a notable continuation of high-risk behaviors among drug users. Studies like
those in Nanning highlighted an increase in the use of traditional drugs over newer synthetic drugs
among the population despite ongoing interventions [28]. The continued high rates of needle sharing
and unprotected sex after drug use were particularly concerning, given their direct correlation with
higher HIV transmission rates.

3.7. Older adults, pregnant women and infants

Older adults showed a notable incidence of HIV/AIDS, with a higher prevalence among men and those
aged between 50 and 69 years, particularly in Yangjiang (Guangdong) [40] and Wuzhou (Guangxi) [41].
For pregnant women in Guangzhou, there was a consistently low prevalence of HIV (0.01%) from 2017
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to 2021 [39]. Syphilis and hepatitis B were more prevalent, with hepatitis B showing a declining trend
in positivity over the years, suggesting effective screening and vaccination programs. The low rate of
HIV and syphilis transmission from mother to child indicates successful intervention strategies during
prenatal care. In infants, mother-to-child transmission (MTCT) of HIV in Guangxi showed a low
transmission rate (2.1%), with high ART uptake among mothers suggesting effective perinatal
intervention strategies [37]. However, certain regions still exhibited slightly higher rates, indicating the
need for enhanced focus on universal ART coverage and monitoring to eliminate MTCT goals [37].

3.8. Foreigners, foreign labours and the population associated with border areas

The HIV prevalence among the entry-exit population at Guangzhou port was relatively high, with a
detection rate of 7.4 per 10,000 from 2010 to 2020 [45]. Among these, a significant number were
Africans and Asians, with male travelers showing a higher prevalence than females. The prevalence was
notably high among the 31-40 age group, emphasizing the need for focused surveillance and prevention
measures. For outbound travelers at Guangzhou port from 2016 to 2019 [54], the syphilis infection rate
varied, with the highest rate recorded in 2016 (4.74 per 1,000) and a decline by 2019 (2.55 per 1,000).
Older age groups showed higher infection rates, highlighting the importance of targeted health education
and monitoring programs to control cross-border spread. Meanwhile, among Filipino migrants in China,
particularly domestic workers in Macao, barriers to HIV/syphilis testing included low perceived need
and lack of time, despite the high risk negatively influencing their migration status and social conditions
[43].

4. Discussion

4.1. The HIV/STIs prevention and control strategies

The COVID-19 pandemic significantly impacted the global health systems, creating unique challenges
for the prevention and control of HIV/STIs. In Southern China, as reflected in various studies and
guidelines [7, 53-56], strategic adaptations were necessary to mitigate these challenges, ensuring the
continuity and effectiveness of HIV/STI prevention measures during and after the pandemic.

4.1.1. Impact of COVID-19 on HIV/STI Prevention and Control

The pandemic of COVID-19 had a significant impact on HIV/STI prevention and control both
worldwide and in China, particularly among key populations. In India, clinic-based data showed a
decrease in HIV-related service utilization among MSM and drug users[57]. In China, disruptions due
to COVID-19 were estimated to increase HIV transmission and mortality among MSM [57]. The
pandemic has also affected STI/HIV control programs, with altered health-seeking behavior and reduced
clinic capacity [59]. The pandemic caused a shift in healthcare priorities, with significant resources
diverted to combat COVID-19. This shift led to disruptions in routine HIV/STI services, including
screening, diagnosis, and treatment, As the studies suggest that Guangxi Province responded by
integrating HIV/STI services with COVID-19 health interventions [53].

4.1.2. Adaptation of Guidelines and Strategies

The updated Chinese guidelines for HIV/AIDS treatment in 2021 [7] emphasized the importance of
maintaining ART therapy continuity and integrating telemedicine services to provide care while
minimizing COVID-19 exposure risk. These guidelines also highlighted the importance of addressing
social determinants of health, such as stigma and discrimination, which were exacerbated during the
pandemic due to heightened vulnerabilities among marginalized groups.

4.1.3. Technological Innovations and Policy Adjustments

The research by Brohi summarized the role of technologies such as Al, big data analysis, high-
performance computing, telecommunication and many other digital health technologies in fighting
against COVID-19 [60] . In response to the pandemic, health services adopted these technologies to
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facilitate remote consultations, prescription refills, and follow-up visits [61, 62], ensuring that people
living with COVID-19 and other infectious diseases could have continuation of care and increased
access to their treatment without interruption [63]. For instance, Guangdong Province utilized online
platforms to provide education and counseling services, which proved essential during lockdowns and
travel restrictions [54].

4.1.4. Preventive Measures and Screening

By comparing the Chinese guidelines for the diagnosis and treatment of HIV/AIDS published by the
Chinese Medical Association in 2018 and 2021 [7,56], respectively, it is clear that after 2020, the new
version of the guidelines appears for the first time to guide postexposure prophylaxis (PEP) for the first
time in the new post-2020 guidelines. PrEP and PEP both adapted during the pandemic are critical
components of the HIV prevention toolkit. These measures were particularly emphasized in regions with
high rates of HIV among key populations, such as MSM and sex workers [64-66]. The integration of
routine syphilis screening for pregnant women and rapid syphilis and HIV testing for high-risk groups
ensured early detection and treatment, thereby reducing the transmission rates, particularly mother-to-
child transmission, which continued to decline [64-66].

4.2. Future prospects

During the initial outbreak of COVID-19, public health resources were predominantly redirected
towards fighting against the spread of SARS-COV-2, which affected the regular screening, prevention,
and treatment services for HIV and STIs [67]. For instance, restrictions and the re-allocation of
healthcare resources led to reduced accessibility to routine healthcare services, including those for HIV
and STIs. In the general population of Guangzhou city, this disruption contributed to a temporary decline
in new diagnoses, not necessarily due to a reduction in incidence but rather a decrease in detection and
reporting [54]. At the same time, HIV and syphilis rates fluctuate among heterosexuals and sex workers
in the Sino-Vietnamese border region [24], and access to health services for this population has been
significantly impacted by the impact on mobility in the context of border closures. Moreover, HIV
transmission and mortality rates are increasing in the context of resource displacement due to decreased
utilization of services related to HIV/STIs during the pandemic, particularly among MSM and drug users.

However, the pandemic also prompted public health authorities to innovate and adapt. Telehealth
services saw a significant expansion, although initially a response to COVID-19, provided a benefit for
managing other health conditions [68]. Services such as virtual consultations and at-home testing kits
for HIV and STIs became more commonplace, helping to maintain some continuity of care even when
traditional in-person services were disrupted [68]. Moreover, the emphasis on hygiene practices and
public health awareness during the pandemic could have indirectly influenced the behaviors related to
the transmission of sexually transmitted infections [70]. For example, in Guangdong Province [53], the
use of online platforms to provide education and counselling services, especially during the lockdown
and travel restrictions, the increased awareness and practices such as reduced casual sexual encounters
created by the innovation of online platforms during lockdowns might have contributed to temporary
reductions in STI rates.

In addition to technological innovations, HIV/STIs post-exposure prophylaxis became more widely
available with the launch of the new guideline in 2021 [7], it's also important to consider the long-term
implications of these changes. The integration of HIV and STI services with COVID-19 response
mechanisms—Ilike using HIV testing labs to also process COVID-19 tests—demonstrates a model of
integrated disease surveillance that could strengthen overall public health responsiveness. For example,
the AIDS Conquest Project in Guangxi ensured that HIV testing and treatment were not overlooked by
increasing community-based interventions and integrating HIV services with COVID-19 response
teams [53]. However, this integration must be managed carefully to avoid undermining the services for
either group of diseases.

As public health strategies evolve in the post-pandemic period, assessing which new or adapted
practices should be continued or expanded will be crucial. For example, telehealth has shown potential
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not only for routine care but also for reaching special populations like students, drug users, elderly and
infants who may face barriers to accessing traditional health services. The lessons learned from the
pandemic response could thus inform more resilient and flexible public health strategies that better
integrate the management model of various infectious diseases, including COVID-19, HIV and STIs.

5. Conclusion

The COVID-19 pandemic, emerging as a global health emergency in 2020, substantially impacted the
prevention and control of HIV and STIs in Southern China. This literature review summarized
epidemiological characters and policy adaptations before and after the pandemic, highlighting
significant disruptions and innovations. In regions of Southern China, the pandemic-induced
reallocation of health resources led to reduced accessibility to routine HIV/STI services, impacting
detection and treatment rates. The key populations affected by HIV/STIs during the normal time
including MSM, drug users, sex workers, teenagers, Older adults, pregnant women, infants and
foreigners experienced heightened vulnerabilities due to social distancing and mobility restrictions.
However, the pandemic also spurred significant innovations, such as telehealth services, which provided
virtual consultations and at-home testing kits, ensuring continuity of care. Additionally, public health
measures like community-based interventions and the integration of HIV/STI services with COVID-19
response mechanisms demonstrated resilience and adaptability. Consider the limitation, as HIV and STIs
are still a broad taboo topics in China, both in private and academic situations, under the influence of
China's general environment and traditional thought [71]. Therefore, in the process of doing this
literature review, even in Southern China which is a relatively economically developed region, there
still exists a great imbalance in the geographical research data on HIV/STIs. There is no way to establish
a more intuitive and one-to-one correlation between HIV/STIs before and after 2020, and this review
can only make a rough judgement of the impact of COVID-19 on the prevention and control strategies
of HIV/STIs in South China by using different diseases and different indicators, and provide further
conclusions. Future strategies should consider the origin of the shortcomings this literature review, has
and prepare for future similar situations by building on the innovations, ensuring robust, flexible public
health systems capable of managing multiple health crises effectively.
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