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ABSTRACT
The COVID-19 pandemic has brought immense challenges on the health system including HIV care
service. Based on online survey data of 1,029 HIV care providers in Guangxi, China, we assessed
their perspectives on the challenges for HIV service delivery and perceived impacts of such
challenges on patient care during the COVID-19 outbreak. Multivariate regression analysis was
conducted to test the association between specific challenges and patient care outcomes
controlling for socio-demographics of HIV care providers. The prominent impacts of COVID-19
on patient care outcomes included “not being able to make follow-up visits on time”, “not
being able to get ARV refills timely”, and “compromised ART adherence”. Patient care outcome
was significantly associated with “not being able to go to work due to quarantine and traffic
restriction”, “no overall arrangement”, “no guideline for HIV service”, “conflicts between HIV care
and response to COVID-19”, and “clinics were overwhelmed by COVID-19 care”. In response to
dual epidemics of COVID-19 and HIV, policy makers may consider the potential impact of large-
scale preventive strategies (e.g., lockdowns) on HIV care, assist healthcare providers to navigate
shifting tasks and resetting priorities effectively, and develop clear guidelines and clinic-level
arrangements to best serve both COVID-19 and HIV patients.
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Introduction

The coronavirus disease 2019 (COVID-19) has swept
across the globe causing significant mortality and mor-
bidity and bringing immense challenges on the health
system including HIV care service (Chenneville et al.,
2020). A shift of resource allocation in the health system
(i.e., prioritizing COVID-19 response) and large scale
quarantine/lockdowns have severely impacted health
providers’ delivery of HIV service and patients’ access
to treatment and care (International AIDS Soceity,
2020). One survey conducted among 19 countries in
Central and Eastern Europe reported that HIV clinics
were normally operating in only six of these countries
(∼32%) during the pandemic. In 11 countries (∼58%),
health providers had dual duties for HIV and COVID-
19 care (Kowalska et al., 2020). One study conducted
among people living with HIV (PLWH) in Atlanta, the
United States suggested that responses to COVID-19
such as social distancing were associated with increased
cancelations of HIV care appointment (Kalichman

et al., 2020). Routine healthcare visits and non-urgent
care have been delayed. In addition, supportive services
(e.g., face-to-face counseling), prevention services, and
outreach services have also been temporarily suspended
in many HIV clinics (Krakower, 2020; Mhango et al.,
2020; Qiao et al., 2020). Lockdowns have exacerbated
HIV-related stigma and deferred PLWH in seeking
HIV care in African countries (International Treatment
Preparedness Coalition, 2020). In addition, reduced
affordability of medical expenses and unavailability of
transportation prevented PLWH from obtaining antire-
troviral and prophylactic drugs (Amimo et al., 2020).

These challenges to HIV service delivery and substan-
tial interruptions to HIV care may adversely impact
patient care outcomes. Hogan and colleagues (Hogan
et al., 2020) developed statistical models to estimate
additional loss of life over the next 5 years in low – and
middle-income countries (LMICs) and predicted that
the interruption to antiretroviral therapy (ART) could
result in the greatest impact on patient care outcomes
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and numbers of death due to HIV in over 5 years might
increase by up to 10% compared to the scenario without
the COVID-19 pandemic.

COVID-19 hit China in early December 2019 with a
peak time of confirmed cases from January to March
2020 (Dong & Bouey, 2020). In response to the COVID-
19 outbreak, China declared nation-wide travel restrictions
and lockdowns as well as implemented “home-quaran-
tines” to force social distancing in communities (Goldman,
2020). These mandatory measures continued through the
middleofMarch2020 inmany regionsofChina (Goldman,
2020). Confronted with rapidly increasing medical needs
for COVID-19, most hospitals in China diverted their
healthcare resources for the outbreak, limiting services for
othermedical conditions includingHIV/AIDS. Healthcare
providers inHIVclinicsmaybe reassigned toothermedical
sections in response to the demand of COVID-19 preven-
tion and care (National Center of AIDS/STD Control and
Prevention China, 2020). At the same time, the travel
restrictions also hindered PLWH from visiting the HIV
clinics for treatment and care. These challenges inHIV ser-
vice may affect patient care outcomes (e.g., medication
adherence and retention) (Xie, 2020).

Researchers and health organizations have conducted
surveys to assess the current situations and health needs
among PLWH in China during the COVID-19 outbreak
(Chen et al., 2020;Guo et al., 2020; Sun et al., 2020).How-
ever, most of these surveys did not collect data fromHIV
care providers. Few studies have quantified the specific
challenges of HIV service delivery and patient care out-
comes from the perspectives of front-line healthcare pro-
viders. There is a lack of evidence for the associations of
thepatient careoutcomeswithdifferentHIVservice chal-
lenges. Surveys among HIV care providers can sup-
plement studies based on PLWH’s reports. HIV care
providers can offer insights regarding care at the clinic
level that PLWHmay not have the firsthand knowledge.
Given their experience of working with many HIV
patients, HIV care providers may provide a comprehen-
sive picture regarding the service challenges and their
impact on patient care outcomes. Therefore, we collected
data fromHIVcareproviders inChina to investigateHIV
service challenges and patient care outcomes during the
COVID-19 outbreak. We also aimed to identify the HIV
service challenges that were significantly associated with
patient care outcomes during this public health crisis.

Method

Participants and procedure

Cross-sectional data were collected via anonymous on-
line survey from a convenience sample of HIV care

providers in Guangxi Zhuang Autonomous Region
(“Guangxi”). Guangxi is one of the regions that suffer
from the fastest growth of the HIV epidemic in China.
By 2018 Guangxi had over 86,000 PLWH, ranking as the
third in terms of number of HIV/AIDS cases among all
provinces in mainland China (Guangxi Center of Disease
Control and Prevention, 2018). The online survey was
conducted from April through May 2020 when the peak
time of confirmed COVID-19 cases had passed in
China. The survey, about 15 min in response time,
assessed participants’ perceived challenges for delivering
HIV care service and observed patientHIV care outcomes
during the COVID-19 outbreak (January toMarch 2020).
We employed SO JUMP system technology, a widely used
Chinese online survey tool similar toAmazonMechanical
Turk in data collection (Tam et al., 2020). The eligibility
criteria for participants included: (1) currently providing
HIV-related care and services; (2) 18 years of age or
older; (3) residing in Guangxi.

To recruit participants, personnel in Guangxi Center
for Disease Control and Prevention (Guangxi CDC)
reached out to eligible HIV care providers by email
inviting them to participate in the anonymous online
survey. Participants were also encouraged to share the
survey link with their colleagues. Online informed con-
sent was presented at the beginning of the survey. The
study protocol was approved by the Institutional Review
Boards at both University of South Carolina in the Uni-
ted States and Guangxi CDC in China. A total of 1,280
HIV care providers consented and responded to the
online survey. Data from 251 participants were excluded
due to identifying themselves as someone from outside
of Guangxi (n = 63), or their responses were considered
as random or careless answers (n = 76) or outliers on
multiple questions (n = 112), yielding a final sample
size of 1,029 in the current study.

Measures

Demographics. HIV care providers were asked about
their demographic information including age, gender
(male or female), residence, marital status (unmarried,
unmarried cohabitating, married/remarried, separated,
divorced, and widowed), and education level (middle
school, high school, college, Bachelor’s degree, andMas-
ter’s degree or higher). Occupational information was
also collected including profession (nurse, lab person-
nel, CDC staff, physician, and other), professional rank-
ing (no ranking, entry level, middle level, and senior
level), administrative title (no administrative title,
department leader, hospital/CDC director, and other),
and level of institutional affiliation (province/city,
county, and township).
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HIV service challenges. HIV service challenges were
assessed by a self-developed scale comprised of eight
items about perceived difficulties and barriers of deliver-
ing HIV care services during the COVID-19 pandemic
(e.g., “Lack of adequate personal protection equipment
or resources” and “Shortage of personnel because
some colleagues have been assigned to fight against
COVID-19”). Participants rated items on a five-point
Likert scale ranging from 1 (strongly disagree) to 5
(strongly agree). A total score was calculated with a
higher score indicating a higher level of HIV service
challenges. This scale had good internal consistency in
the current study (Cronbach’s α = .87).

Perceived patient HIV care outcome. Perceived
patient HIV care outcome was assessed by a self-devel-
oped 5-item scale regarding the aspects in which HIV
patients could be affected by COVID-19 pandemic.
Sample items include “HIV patients could not get anti-
retroviral drugs (ARVs) refill timely” and “HIV patients
could not maintain regular follow-up service”. Partici-
pants rated items on a five-point Likert scale ranging
from 1 (“strongly disagree”) to 5 (“strongly agree”). A
sum score of the scale was calculated with a higher
total score indicating a poorer HIV care outcome. The
scale showed a good internal consistency in our sample
(Cronbach’s α = 0.86).

Data analysis

Descriptive analysis was performed to delineate demo-
graphical and occupational background of the sample as
well as participants’perceptionsonHIV service challenges
and patientHIV care outcome during theCOVID-19 out-
break. For the descriptive purpose, we dichotomized indi-
vidual items of HIV service challenges and patient HIV
care outcome by combining “agree” or “strongly agree”
into “yes” and other responses into “no”. Bivariate ana-
lyses were conducted to explore how socio-demographics
andHIV service challengeswere associatedwithperceived
patient HIV care outcome, using Pearson’s correlation for
continuous variables and ANOVA for categorical vari-
ables.Multivariate linear regressionwas employed to ana-
lyze the association between each item of HIV service
challenges and composite measure of perceived patient
HIV care outcome. Demographic variables identified to
have a significant association with perceived patient HIV
care outcome in bivariate analysis were entered into the
multivariate regression model as covariates. Categorical
variable (e.g., profession) was dummy coded in the
regression model. Variance inflation analysis was con-
ducted to test multicollinearity of individual items of
HIV service challenges. SAS 9.4 (SAS Institute Inc.,
Cary, NC, US) was used for all the statistical analyses.

Results

Sample characteristics

The characteristics of the sample are presented in
Table 1. Among the 1029 participants, the mean age
was 38.4 years old (SD=9.2), 61.6% were female, and
47.7% had a college education. Regarding the pro-
fession, 21.3% were physician, 18.6% were nurse/lab
personnel, and 37.6% were CDC staff. In terms of pro-
fessional ranking, 31.8% has no ranking, 37.5% were
entry level, and 30.8% were middle level or above.
Regarding institutional affiliation, 16.6% affiliated to
province/city level, 31.7% affiliated to county level and
51.8% affiliated to township level HIV care facilities.
About 26.7% were department leader/hospital/CDC lea-
der. On average, these HIV care providers had worked
in the health system for 15.2 years and in the HIV
care field for 6.2 years.

HIV service challenges and patient care outcome

In terms of HIV service challenges they had encoun-
tered, 72.3% of the participants reported a lack of ade-
quate personnel protection equipment or resources,
59.5% claimed a shortage of personnel because some
colleagues had been reassigned to COVID-19 care,
52.1% perceived no overall personnel arrangement
regarding HIV service provision in their clinics during
this pandemic, 51.7% argued that they could not go to

Table 1. Descriptive demographics of the participants
(n=1,029).
Items N (%)

Age (mean, SD) 38.4 (9.2)
Gender
Male 395 (38.4)
Female 634 (61.6)

Educational level
Middle/high school 186 (18.1)
College 491 (47.7)
Bachelor and above 352 (34.2)

Profession
Physician 219 (21.3)
Nurse/lab personnel 191 (18.6)
CDC staff 387 (37.6)
Other 232 (22.5)

Professional ranking
No ranking 327 (31.8)
Entry level 386 (37.5)
Middle level or above 316 (30.8)

Institutional affiliation level
Province/city level 170 (16.6)
County level 326 (31.7)
Township level 533 (51.8)

Administrative title
No title 610 (59.3)
Department leader/hospital/CDC director 229 (26.7)
Other 1145 (14.1)

Years of working in health system (mean, SD) 15.2 (9.5)
Years of engaging in HIV care services (mean, SD) 6.2 (5.2)
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work because of self-quarantine or traffic restrictions,
and 48.7% admitted a conflict between COVID-19
task and HIV service task. Around one fourth of the
participants thought that their hospitals or clinics
were overwhelmed with COVID-19 care and had no
capacity to maintain HIV services during COVID-19
outbreak.

Regarding the impacts of COVID-19 on patient HIV
care outcome, 60.4% of the HIV care providers per-
ceived that HIV patients could not receive regular fol-
low-up service, 50.4% thought that HIV patients could
not get ART refill timely, 43.1% believed that ART
adherence would be compromised, 34.7% estimated
potential accelerated disease progression or opportu-
nistic infection among HIV patients due to lack of
HIV care, and 22.1% anticipated an increasing mor-
tality rate among HIV patients due to the lack of
treatment.

Association of patient care outcome with
demographics and HIV service challenges

As shown in Table 2, bivariate correlates of perceived
patient HIV care outcome included age (r=−0.07,

p=0.02), gender (F=4.91, p=0.03), professional position
(F=6.89, p<.001), years of working in health system (r=-
.0.07, p=0.02), and HIV service challenges (r=0.68,
p<.001). Table 3 depicts the results of multivariate
regression analysis. Controlling for demographic covari-
ates, poor perceivedpatientHIVcare outcomewas signifi-
cantly associatedwith “not being able to go to work due to
self-quarantine or traffic restriction” (β=0.77, p<.001), “no
overall arrangement regarding how to carry out HIV ser-
vices during this pandemic” (β=0.74, p<.001), “no guide-
line” (β=0.36, p=.002), “conflicts between HIV care and
response to COVID-19” (β=0.70, p<.001), and “clinics
were overwhelmed with COVID-19 care” (β=0.51,
p<.001). Demographic covariates (age, gender) were not
significantly associated with perceived patient HIV care
outcomes in the final regressionmodel. Variance inflation
analysis did not suggest multicollinearity among the indi-
vidual items of HIV service challenges (VIF values ranged
1.69–2.43).

Discussion

The current study was one of the first efforts to investi-
gate HIV service challenges and patient HIV care out-
comes among PLWH in China during the COVID-19
pandemic from the perspectives of HIV care providers.Table 2. Bivariate associations of perceived patient care

outcome (PCO) with demographics and HIV service challenges.

Items
PCO Score
Mean (SD)

Bivariate
Statistics*

P
value

Age r=−0.07 0.02
Gender
Male 15.2 (5.9) F=4.91 0.03
Female 14.3 (6.3)

Educational level
Middle/high school 14.2 (6.1) F=1.57 0.21
College 14.5 (6.2)
Bachelor and above 15.1 (6.1)

Profession
Physician 14.6 (6.0) F=6.89 <.001
Nurse/lab personnel 13.4 (6.3)
CDC staff 15.7 (6.0)
Other 14.1 (6.1)

Professional ranking
No ranking 14.6 (6.1) F=0.85 0.43
Entry level 15.0 (6.3)
Middle level or above 14.4 (6.0)

Institutional affiliation level
Province/city level 14.8 (6.0) F=0.31 0.73
County level 14.4 (6.3)
Community level 14.8 (6.1)

Administrative titles
No titles 14.6 (6.2) F=2.88 0.06
Department leader/
hospital/CDC director

15.3 (6.1)

Other 13.8 (6.0)
Years of working in health
system

r=−0.07 0.02

Years of engaging in HIV care
services

r=0.03 0.33

HIV service challenges r=0.68 <.001

Note: * Pearson’s correlation coefficient for continuous variables; F-value for
ANOVA test of categorical variables.

Table 3. Multivariate regression for the association between
each type of HIV service challenges and perceived patient care
outcome.

Items* B
Std.
Error t p

95%
Confidence
Interval

1 Could not get to work
because of self-quarantine
or traffic restrictions

0.77 .11 7.01 .000 0.55 0.98

2 Lack of adequate personal
protection equipment or
resources

0.23 .12 1.82 .069 −0.02 0.48

3 No overall arrangement
regarding how to carry out
HIV services during this
pandemic

0.74 .14 5.27 .000 0.46 1.01

4 No guidelines 0.36 .12 3.09 .002 0.13 0.59
5 There is conflict between
COVID-19 task and HIV
service task

0.70 .12 5.65 .000 0.45 0.94

6 Shortage of personnel
because some colleagues
have been assigned to fight
against COVID-19

0.24 .13 1.92 .055 −0.01 0.49

7 The hospitals/clinics are
overwhelmed with COVID-
19 care and have no
capacity for HIV patients

0.51 .14 3.78 .000 0.25 0.78

8 Medical staff were unable to
provide HIV service because
of suspected/confirmed
infection of COVID-19

0.09 .13 0.74 .458 −0.15 0.34

Note: *Significant socio-demographic covariates in Table 2 were adjusted,
including age, gender, years of working in health system, and profession.
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Challenges of delivering HIV service appear to have
profoundly affected perceived patient HIV care out-
comes during the early phase of the COVID-19 pan-
demic. Poor perceived patient HIV care outcome was
significantly associated with quarantine and traffic
restriction, lack of overall clinic-level arrangement,
lack of guidelines or navigation to address job conflicts
between HIV care and COVID-19 care, and limited
capacity of clinics for an overwhelming number of
COVID-19 patients.

HIV care providers’ concerns over patient care out-
comes heavily focused on retention in care and medi-
cine adherence. Over 50% of the HIV care providers
perceived that their patients could not get ARVs refilled
timely. Our finding is generally in accordance with the
extant studies among HIV patients showing that
ARVs refill and medicine adherence were prevalent pro-
blems for HIV care during the outbreak (Guo et al.,
2020; UNAIDS, 2020). Specific attention and sufficient
effort should be paid to this aspect of HIV care during
the pandemic, particularly for populations who are
already vulnerable to suboptimal adherence.

It is notable that several challenges of policy and
organizational preparedness were related to negative
perceived patient care outcomes from the perspectives
of HIV care providers. For instance, the travel restric-
tion and quarantine prevented many healthcare provi-
ders from returning to work from hometown after the
national Chinese New Year holidays. Other organiz-
ation-level challenges during the COVID-19 outbreak
included the lack of organizational preparedness of
HIV clinics in terms of overall plan and arrangement
(“no overall arrangement”), training and navigation
support (“no guidelines”, “conflicts between HIV care
and response to COVID-19”), and infrastructure prepa-
redness (“clinics were overwhelmed with COVID-19
care”).

This unique finding underlines the need of improv-
ing organizational resilience and preparedness during
a public health crisis such as COVID-19. Resilience
and preparedness of a health organization can be attrib-
uted to some common traits of the organization such as
crisis awareness, the ability to foresight, learning
capacity, and communication within the organization
(Ruiz-Martin et al., 2018). Policy environment and
external resources can also make tremendous impacts
on health organizations’ ability to be flexible and return
to a state of normalcy after an adverse event. In response
to dual epidemics of COVID-19 and HIV, policy makers
need to consider the needs of healthcare providers in
order to best serve patients, including safe and effective
transportation during lockdown. Leaders of HIV clinics
may want to work with administrators to provide

training and protocols to assist health providers to navi-
gate shifting tasks and priorities effectively, and develop
clear guidelines and clinic-level arrangements based on
existing resources to best serve both COVID-19 and
HIV patients. Effective and regular communication
with providers is also important to provide support,
reduce uncertainty, and enhance confidence.

As a long-term plan, we need to build up a mechan-
ism to effectively assess, monitor, and enhance organiz-
ational resilience in HIV-related institutes via regular
evaluation (e.g., annual certification) and tailored train-
ing for managers at various levels. More studies on
organizational resilience in HIV care context are needed
in terms of adapting assessment instruments, identify-
ing facilitators and barriers at various socioecological
levels, and developing evidence-based interventions
for front-line healthcare providers.

Our study is subject to several limitations. First, the
cross-sectional study design limited our ability for cau-
sal inference and only provided a view of challenges in a
specific period of the pandemic. Longitudinal studies
are needed to examine the long-term impacts of HIV
service challenges on patient care outcomes. Second,
the perceived patient HIV care outcomes were assessed
based on HIV care providers’ observations and percep-
tions rather than clinical charts or medical records. The
measurement might be subject to recall bias and social
desirability bias. Third, due to the brevity of the online
survey, data were not available on some other factors
that may contribute to the association between HIV ser-
vice challenges and patient HIV care outcomes such as
factors at individual level (e.g., optimism of HIV care
providers) and institutional level (e.g., leadership of
the HIV clinics, resources and support obtained from
the government, existing facility infrastructure). Finally,
our results need to be cautiously interpreted within the
specific context. In Guangxi, the majority of PLWH are
living in rural regions, with low educational attainment,
and get infected via sexual transmission. Therefore, HIV
prevention and care delivery may be more challenging
because of the relatively poor healthcare infrastructure,
shortage of healthcare providers, and conservative cul-
tural context. The PLWH in Guangxi might be more
vulnerable for poor HIV care outcomes compared to
other regions in China or elsewhere during the
COVID-19 outbreak.

Conclusion

Despite these limitations, the current study was one of
the first empirical studies that links HIV service chal-
lenges to patient care outcomes from the perspectives
of HIV care providers and provides a nuanced look at
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what factors may be most significantly associated with
these perceived patient HIV care outcomes. Compared
to the lack of personal protective equipment and short-
age of personnel caused by high demands and burden to
health system during the pandemic, challenges at policy
level and institution level were more relevant to the
negative impacts on patient care outcomes. Our findings
suggest that it is crucial to comprehensively consider
how national level responses to COVID-19 pandemic
may impact on healthcare delivery for HIV/AIDS and
other medical conditions. It is also urgent to improve
organizational preparedness and resilience of HIV ser-
vice facilities so that the healthcare systems and facilities
will be able to provide timely and effective support to
HIV care providers in terms of training, guideline, logis-
tics, and clinic-level arrangements in response to future
public health emergencies.
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