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Abstract

Background
Vaccination is the most effective approach against the coronavirus disease 2019 (COVID-2019)
pandemic. This study aimed to investigate acceptance and the predominant in�uential factors of COVID-
19 vaccination among people living with human immunode�ciency virus (HIV)/acquired
immunode�ciency syndrome (AIDS).

Methods
A cross-sectional survey was carried out in �ve cities in Guangxi from 7 May to 1 June 2021.
Questionnaires on the acceptance of COVID-19 vaccination and the in�uential factors were conducted
among HIV/AIDS patients recruited by random cluster sampling. We performed univariate and
multivariate logistic regression analysis to identify factors associated with acceptance of COVID-19
vaccination among HIV/AIDS patients.

Results
Of all the participants (n = 903), 72.9% (n = 658) were willing to accept the COVID-19 vaccine and there
was no statistically signi�cant difference between CD4+T cell count and willingness to vaccinate using
strati�ed analysis (P > 0.05). The main reason for willingness to accept the COVID-19 vaccine was fear of
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection (76.0%), whereas patients who
were reluctant to receive the vaccine were mainly concerned about the safety of the vaccine (54.7%) and
whether it would impact anti-retroviral therapy(ART) e�cacy (50.6%). The most signi�cant factors
in�uencing vaccination were concerns that the vaccine was unsafe in HIV patients (OR=0.082, 95%CI =
0.024–0.282) and that it would be less effective in preventing SARS-CoV-2 infection in HIV patients (OR =
0.093, 95%CI = 0.030–0.287). Other factors associated with acceptance of the COVID-19 vaccine
included Zhuang ethnicity (OR=1.653, 95%CI=1.109–2.465), the highest education level of middle school
and high school or above (OR=1.747, 95%CI=1.170–2.608; OR=2.492, 95%CI=1.326–4.682), unknown
vaccination type (OR=0.487, 95%CI=0.305–0.776) and little vaccine in�uence on ART e�cacy (OR=2.889,
95%CI=1.378-6.059).

Conclusions
Acceptance of the COVID-19 vaccination is high among HIV/AIDS patients, although some patients
refused vaccination because of vaccine safety and in�uence on ART e�cacy. More research is needed to
investigate the impact of the COVID-19 vaccine on the e�cacy of ART and to evaluate its effectiveness in
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preventing SARS-CoV-2 infection in HIV patients so that concerns about COVID-19 vaccination issues can
be addressed in HIV patients.

Background
The coronavirus disease 2019 (COVID-19) pandemic has caused an enormous social and economic
burden throughout the world, with more than 238 million COVID-19 con�rmed cases and over 4.8 million
deaths globally as of 9 October 2021[1]. Currently, speci�c prophylactic drugs targeting severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) are under development[2] but vaccination is the most
cost-effective approach to slow virus spread and control this outbreak[3]. To date, more than 6.3 billion
doses of vaccines have been administered worldwide, of which nearly 2.2 billion have been used in
China[1]. It is well known that most people are immunized against the virus after vaccination, which
reduces the risk of virus infection and the severity and mortality of the disease. The effectiveness of the
COVID-19 vaccine has been validated by clinical trials and real-world studies, both of which have shown
the vaccine to be effective for �ghting SARS-CoV-2 and for signi�cantly improving multiple disease
outcomes in COVID-19[4, 5]. This would create a broad population immune barrier and thus control the
COVID-19 pandemic[6]. There is no doubt that vaccination is an essential measure to restore a full
economic life.

During the COVID-19 pandemic, there were many studies on the high risk factors for COVID-19, such as
elderly, hypertension, overweight, diabetes and cardiovascular disease[7, 8]. Also, people with human
immunode�ciency virus (HIV)/acquired immunode�ciency syndrome (AIDS) should not be ignored
because they will have more severe symptoms once they are infected with SARS-CoV-2. By the end of
2020, roughly 37.7 million people were reported to be living with HIV around the world[9]. As of October
2019 there were about 958 thousand SARS-CoV-2 infected HIV/AIDS patients in China and although the
overall epidemic continues to be at a low level AIDS is still the most infectious disease in terms of
reported deaths[10]. This population is characterized by a persistent decrease in the CD4+T cell count and
a dysregulated immune system[11]. Therefore, some studies concluded that HIV/AIDS patients may
suffer more severity or mortality of COVID-19 combined with previous chronic disease[12, 13]. Obviously,
we have to face the daunting challenge and crisis for HIV/AIDS patients, which may create a more
intense medical burden due to the COVID-19 pandemic.

A South African cohort study reported that people infected with HIV, particularly those not on anti-
retroviral therapy (ART), were at high risk of COVID-19 in-hospital mortality and would bene�t from
vaccine prioritization[14]. A systematic review also showed that HIV-positive persons had a signi�cantly
higher risk of SARS-CoV-2 infection and mortality than HIV-negative individuals, suggesting that people
with HIV need priority consideration for the COVID-19 vaccine[15]. Although some studies have suggested
that HIV/AIDS patients are at high risk of SARS-CoV-2 infection and should be given the COVID-19
vaccine as a priority, there are still insu�cient large-scale data on the safety and e�cacy of the COVID-19
vaccine for HIV-infected patients. How to choose COVID-19 vaccines for HIV-infected patients has been a
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hot topic of concern. At the same time, their willingness to be vaccinated with these vaccines is an
important issue to be considered.

In this study, we selected HIV/AIDS patients in Guangxi to investigate their COVID-19 knowledge, attitude,
acceptance and in�uencing factors for COVID-19 vaccination. First, the AIDS epidemic is still very grim in
Guangxi, with a high prevalence[16]. Second, Guangxi is located in western China, bordering Southeast
Asia, with a unique geographical environment and population diversity that may be very susceptible to
COVID-19/HIV cross-border transmission and dual infection[17]. Furthermore, there were no data on
acceptance of the COVID-19 vaccine or the in�uencing factors for people living with HIV in China
currently. We aimed to investigate acceptance and the factors associated with COVID-19 vaccination
among HIV/AIDS patients in Guangxi in order to provide behavioural intervention and vaccination
strategies to tackle the COVID-19 pandemic among this unique population.

Methods

Study design, subjects and sampling
A cross-sectional survey was conducted in the form of face-to-face interviews across �ve cities in
Guangxi (Chongzuo, Guigang, Laibing, Qinzhou, Yulin) from 7 May to 1 June 2021. Participants were
aged 18 years and above, residing in Guangxi, con�rmed as HIV-1 positive using a strati�ed random
sampling method and with no con�rmed COVID-19 status. In total, 1000 respondents were randomly
selected and 988 questionnaires were collected (98.8%), the �nal sample consisted of 903 respondents
(91.4%) after quality control and an initial check to exclude 85 incomplete and invalid questionnaires. All
participants signed informed consent forms in this survey. The study was approved by the Ethics and
Human Subjects Committee (EHSC) of Guangxi Medical University[No.20210153].

Questionnaires and data management
The self-designed questionnaire was based on previous research evaluating the public’s vaccination
willingness[18, 19] and aimed at obtaining information on the acceptability of the COVID-19 vaccine
among HIV/AIDS patients as an effective strategy against the coronavirus. The survey consisted of
several subsections: demographic characteristics and health status, general status of HIV infection,
knowledge of COVID-19 and its vaccine, and attitude towards COVID-19 vaccination with HIV infection.

All respondents were asked about individual characteristics and health status, such as age, gender,
marital status, education level, occupation, ethnicity, height, weight and history of severe chronic disease.
The general status of HIV infection was collected using the China Information System for Diseases
Control and Prevention, including the pathway of HIV transmission and infection, CD4+T cell count,
infectious time, ART status and adverse effects of ART.

To acquire participants’ knowledge of COVID-19 and its vaccination, the following four questions were
asked: “What are the main ways to learn about COVID-19?”, “What are the available vaccines in China?”,
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“What do you think is the most appropriate age to receive the COVID-19 vaccine?” and “Which type of
occupation is preferential for COVID-19 vaccination?”.

For perception of COVID-19 vaccination with HIV infection, six questions were asked on factors impacting
COVID-19 vaccination willingness among the participants: respondents' knowledge of China's vaccine
policy and types was assessed with “Do you know which COVID-19 vaccine is free in China?” and “Which
type of COVID-19 vaccine is better?”, perceived vaccine validity and safety was evaluated with “Do you
think COVID-19 vaccination is helpful to control the pandemic?” and “Do you think COVID-19 vaccination
is safe?”, and susceptibility factors between COVID-19 and HIV infection were probed with “Is COVID-19
vaccination effective for HIV/AIDS patients?” and “Do you think COVID-19 vaccination affects ART
e�cacy?”.

The aim of the last section was to investigate attitude towards COVID-19 vaccination. For example, the
‘willing to be vaccinated’ (WTV) group were asked “Which COVID-19 vaccine would you like to choose”,
“Why do you want to receive the COVID-19 vaccine?”, “Would you still want to receive the COVID-19
vaccine if our country charged for it?” and “Do you still wear a mask after vaccination?”, whereas the
‘unwilling to be vaccinated’ (non-WTV) group were asked “Why don’t you want to receive the COVID-19
vaccine?”, “Would you receive the COVID-19 vaccine if it was freely accessible in China?” and “Would you
accept the COVID-19 vaccine if most people have already been vaccinated in China?”.

Statistical analysis
For analysis, we de�ned respondents who chose “Yes” to the question “Would you accept the COVID-19
vaccine during this pandemic in China” as the WTV group and those who chose “No” as the non-WTV
group. All data were entered into EpiData software (EpiData 3.1 for Windows; The EpiData Association,
Odense, Denmark) and analysed using SPSS for Windows Version 23.0 (SPSS, Chicago, IL, USA).
Descriptive statistics were generated for each of the variables, corresponding to speci�c questions in the
survey, including: general characteristics, knowledge of and attitude to COVID-19 and its vaccine, and
reasons for accepting or refusing COVID-19 vaccination. We performed univariate and multivariate
logistic regression analysis to identify factors associated with the acceptability of COVID-19 vaccinations
among HIV/AIDS patients. Variables that showed statistically signi�cant associations (P < 0.05) with
willingness to be vaccinated were included in analyses and the odds ratio (OR), adjusted OR (aOR) and
95% con�dence interval (CI) were calculated. All statistical tests were two sided with a signi�cance level
of P < 0.05.

Results

Demographic characteristics and HIV status
Of the 988 subjects interviewed, 903 completed the questionnaires (response rate = 91.4%) and 658
(72.9%) of these were willing to accept the COVID-19 vaccine in order to prevent SARS-CoV-2. As shown in
Table 1, 64% of respondents were male, 47.6% were 41–59 years old, 62.5% were of Han ethnicity, 63.7%
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were farmers and 63.1% were married. Regarding education level, 36.8% were educated to primary school
level or below and 47.0% to middle school level. With regard to health status, 67.4% had a normal body
mass index (BMI) and 90.6% thought they did not have a serious chronic illness. In terms of HIV status,
46.3% had CD4+T cell counts of 200–500 cells/µL, 95.5% were infected through sexual transmission,
56.4% had been infectious for more than 5 years, 92.2% had received ART and 10.6% had some side
effects of ART. The results of strati�ed analysis (Table 2) show no statistically signi�cant difference in
the effect of different CD4+T cell levels on willingness to be vaccinated (P > 0.05).

Knowledge of and attitude to COVID-19 vaccination
Knowledge of COVID-19 and its vaccination is shown in Table 3. Most respondents learn about COVID-19
through their phone (68.4%) and the TV (59.4%). Nearly half of subjects (44.7%) reported that inactivated
vaccine is available in China whereas 45.4% hold the views of unknown vaccine. In terms of the
appropriate age and occupation for COVID-19 vaccination, they though the age between 18 and 40 years
(66.7%) and the medical personnel (74.3%) should be preferred.

When probing the reasons for participants’ willingness or unwillingness to be vaccinated (Tables 4 and
5), we found that the main reason for vaccination was fear of SARS-CoV-2 infection (76.0%), with the
second major reason being because their relatives and friends were willing to accept the vaccines. The
main reason against vaccination was the adverse effects (54.7%), with the second major reason being
that the vaccine will affect ART e�cacy (50.6%). The WTV group showed greater preference for
inactivated vaccine (69.1%) and declared that they would still want to receive the COVID-19 vaccine even
if it was charged for in the future (69.5%). The non-WTV group refused to accept the vaccine even though
it is freely accessible in China (67.3%) and would still refuse even if most people were vaccinated in the
future (62.0%). In addition, on investigating behaviour towards COVID-19 vaccination, the results showed
that most of the WTV group still insisted on wearing a mask after vaccination for better protection
against COVID-19 (89.2%).

Factors associated with acceptability of COVID-19
vaccination among HIV/AIDS patients
A comparison of attitude towards COVID-19 vaccination with HIV infection is shown in Table 6 and
Supplementary Additional �le 1. Compared to the non-WTV group, more respondents in the WTV group
knew that the COVID-19 vaccine is free in China at present (93.8% versus 86.5%; P < 0.05), and thought
that the vaccination is helpful or largely helpful in controlling the grim pandemic (86.0% versus 59.6%; P <
0.05). Furthermore, in comparison with the non-WTV group, more than half of the WTV group showed
higher preference for domestic vaccines (74.8% versus 44.9%; P < 0.05). In terms of important
perceptions on vaccination in relation to HIV, more of the WTV group believed that COVID-19 vaccination
did not affect ART e�cacy compared with the non-WTV group (34.7% versus 11.8%; P < 0.05). On further
analysis, multivariable logistic regression identi�ed six in�uencing factors associated with vaccine
acceptability among HIV/AIDS patients (Table 6): ethnicity (Zhuang versus Han: OR = 1.653, 95%CI =
1.109–2.465), highest level of education (middle school versus primary school or below: OR = 1.747,
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95%CI = 1.170–2.608; high school and above versus primary school or below: OR = 2.492, 95%CI =
1.326–4.682), vaccination safety (No versus Yes: OR = 0.082, 95%CI = 0.024–0.282; Unknown versus
Yes: OR = 0.381, 95%CI = 0.233–0.624 ), type of vaccine (uncertain/unknown vaccine versus domestic
vaccine: OR = 0.487, 95%CI = 0.305–0.776), effectiveness of COVID-19 vaccination in HIV/AIDS patients
(worse versus better: OR = 0.093, 95%CI = 0.030–0.287) and whether COVID-19 vaccination affects ART
e�cacy (No versus Yes: OR = 2.889, 95%CI = 1.378–6.059). Other factors that were not statistically
signi�cant are shown in an additional �le in detail [see Additional �le 1].

Discussion
Our investigation is the �rst to investigate the acceptance of COVID-19 vaccines and its related factors
among HIV/AIDS patients in China. This survey showed a lower rate (72.9%) of COVID-19 vaccination
acceptance among HIV-infected patients compared to the general population (91.3%) in China[18],
although it is higher than in other countries such as Russia (54.85%), France (58.89%) and Sweden
(65.23%), according to global research[20]. There were many studies showing that HIV/AIDS patients
were at high risk of COVID-19 in severe manifestations, hospitalization and hospital mortality relative to
HIV-negative persons[12, 14, 21]. Furthermore, many countries reported that the delivery of HIV healthcare
services has been disrupted by COVID-19 and the consequences may increase morbidity and mortality in
HIV-infected patients[22, 23]. South Africa is bearing the brunt of COVID-19 as it has the highest burden
of AIDS and the World Health Organization estimated more than 500,000 extra deaths from HIV in the
coming year[24]. Accordingly, many countries have identi�ed HIV-infected patients as their priority
vaccination cohort[15, 22]. Investigation into acceptance and the factors in�uencing vaccination for HIV-
infected patients is urgent and essential but it would be more feasible and effective to implement an
immunization programme among this unique population in China or even worldwide in the future.

As shown in this research, we found that most patients (68.4%) learned about the COVID-19 epidemic but
a substantial proportion of respondents (45.4%) had little knowledge of the vaccine. The WTV group
possessed better knowledge about COVID-19 vaccine policy in China, such as the free vaccine policy,
compared to the non-WTV group. Furthermore, most participants preferred the inactivated vaccine, mainly
because the inactivated vaccine technology is more traditional and mature [25, 26] and many researchers
have veri�ed that this vaccine has high e�cacy against coronavirus[5, 27]. Moreover, most of the WTV
group have enough positive awareness to be willing to pay for the vaccine if it was charged for in the
future, which may be due to the strong implementation of policies and services for the promotion of
COVID-19 vaccination in China[28]. However, some in the non-WTV group expressed that they would
refuse vaccination even if there was free access without epidemic restrictions and also if a vast number
of people were vaccinated in the future. Therefore, it is urgent to raise awareness of the relationship
between the vaccine and AIDS in order to change their mindset.

The further analysis results revealed that vaccine safety is a strong factor affecting vaccine acceptance,
which is in line with previous studies on concerns of the public[29, 30]. Many real-world studies have
con�rmed that COVID-19 vaccines are safe and effective around the world, including inactivated vaccine
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and mRNA vaccine[27, 31]. The amount of research above should, in theory, give great con�dence to the
public on vaccine safety. However, the survey re�ected that HIV/AIDS patients are still concerned about
the side effects and effectiveness of COVID-19 vaccine on themselves, they should be made aware that
none of the COVID-19 vaccines were prepared using an attenuated vaccine strategy, which is designed to
lose pathogenicity while retaining antigenicity, and therefore the vaccines may not be suitable for people
with an impaired immune system[32, 33]. The effect of vaccines on ART e�cacy is a great focus for HIV-
infected patients: so far, no speci�c drug to cure AIDS has been developed and although ART is the most
effective treatment available, patients still may be immunocompromised or immunosuppressed[34]. A
multicentre study found that HIV/AIDS patients receiving tenofovir disoproxil fumarate
(TDF)/emtricitabine (FTC) had a lower risk for COVID-19 compared with other ART regimens[35], and a
South African study had similar observations[36]. In contrast, several studies reported no signi�cance in
the relationship between ART regimens and COVID-19 severity in HIV-infected patients[37, 38], although
the �ndings are not yet conclusive, and some domestic experts recommended that HIV-infected patients
on long-term antiviral therapy with a well-controlled HIV viral load and no vaccination contraindications
should receive inactivated vaccine as soon as possible[39].

In addition, this study showed that the higher the education level, the higher the willingness to vaccinate,
which was consistent with previous results among the general population[20, 40]. However, HIV/AIDS
patients with lower education accounted for the majority in Guangxi[41], so it is necessary to strengthen
knowledge of the COVID-19 vaccine among this population. Furthermore, a cohort study found that lower
CD4+T cell counts were associated with COVID-19 mortality[36], however, other studies found no
correlation between CD4+T cell count or HIV viral load and COVID-19 outcomes[37, 42], and our results
also showed that CD4+T cell count was not statistically signi�cant for acceptance of COVID-19 vaccines
by strati�ed and multivariate analysis. From the research, our results showed no signi�cant difference in
gender and age among HIV/AIDS related to vaccine acceptance, which is inconsistent with some
studies[7, 18] and may be attributed to the sample size of the survey.

Several limitations should be taken into account in this study. First, our survey used convenience
sampling, which may lead to selection bias in some results. Second, we found no HIV-infected patients
who had received the vaccine before this investigation and we had little knowledge on the side effects of
the vaccine or ART e�cacy among HIV-infected patients, thus we need to learn more about the post-
vaccination status as a next step. We will conduct follow-up research on vaccinated patients, including
the side effects of vaccination and alterations in immune function, such as CD4+T cell count and viral
load, in order to provide some reference basis for future vaccine strategies.

Conclusions
In summary, the study indicates a high COVID-19 vaccination acceptance rate among HIV/AIDS patients.
Vaccine safety and effectiveness in HIV-infected patients were identi�ed as important factors in vaccine
acceptance, which can be used to design a programme to promote vaccination among this unique
population. Moreover, some patients still refused vaccination, mainly because of concerns about vaccine
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safety and in�uences on ART e�cacy. Therefore, educational knowledge about AIDS and the vaccine
should be strengthened and popularized, including the necessity for vaccine protection against SARS-
CoV-2, which can improve awareness to make better choices about vaccines and achieve the goal of herd
immunity. HIV/AIDS patients should insist on preventive measures, whether vaccinated or not; at the
same time, more attention should be paid to treatment services provision for HIV-infected patients in
order to avoid increased morbidity and mortality related to HIV during the COVID-19 pandemic.
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