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Abstract

Psychological distress among healthcare providers is concerning during COVID-19 pandemic due to extreme stress at
healthcare facilities, including HIV clinics in China. The socioecological model suggests that psychological distress could be
influenced by multi-level factors. However, limited COVID-19 research examined the mechanisms of psychological distress
among HIV healthcare providers. This study examined organizational and intrapersonal factors contributing to psychological
health during COVID-19 pandemic. Data were collected via online anonymous surveys from 1029 HIV healthcare providers
in Guangxi, China during April-May 2020. Path analysis was utilized to test a mediation model among COVID-19 stress-
ors, institutional support, resilience, and psychological distress (PHQ-4). Thirty-eight percent of the providers experienced
psychological distress (PHQ-4 score > 3). Institutional support and resilience mediated the relationship between COVID-19
stressors and psychological distress. Psychological distress was common among Chinese HIV healthcare providers during

COVID-19 pandemic. Psychological health intervention should attend to institutional support and resilience.
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Introduction

Psychological Distress Among Healthcare Providers
During the COVID-19 Pandemic

Since the first case emerged in December 2019 in China,
the novel coronavirus disease 2019 (COVID-19) has spread
rapidly across the world and become a worldwide public
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health emergency [1]. The COVID-19 pandemic has led to
numerous detrimental consequences, including fatalities and
significant socio-economic impacts (e.g., significant medical
costs, increased unemployment and financial stress) [2, 3].
In addition to medical and economic consequences, grow-
ing literature suggests prevalent psychological distress (e.g.,
depression and anxiety) during the COVID-19 pandemic
[4-6]. Healthcare providers may be particularly vulnerable
to psychological distress due to a variety of factors. Rela-
tive to non-medical workers, healthcare providers encounter
greater COVID-19 threats (e.g., the high risk of infectious
exposure, shortage of personal protection equipment, and
increasing workloads) detrimental to their psychological
health [7, 8]. A recent meta-analysis on 10 COVID-19 stud-
ies has identified a high prevalence of psychological dis-
tress among healthcare providers (23.8% depression, 22.8%
anxiety) [9]. Psychological distress in healthcare providers
during COVID-19 have been associated with physical prob-
lems, including insomnia and somatic symptoms [10, 11].
However, existing COVID-19 studies regarding psychologi-
cal distress among healthcare providers mostly focused on
nurses or surgical staffs [12, 13], and limited research have
focused on other providers.
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COVID-19 Stressors Among HIV Healthcare
Providers

Psychological distress among HIV healthcare providers
in China could be particularly concerning due to several
COVID-19 related stressors at HIV clinics. First, as the
first country to experience this novel infectious disease,
the Chinese medical system lacked initial preparedness for
the immediate transitions necessary at HIV healthcare ser-
vices (e.g., in-person to Internet-based medical care) [14].
Second, medical management system in China is relatively
centralized, and HIV patients usually receive HIV care at
designated clinics. Thus, city lockdowns and quarantine
enforcement during the pandemic could lead to massive
HIV care disruptions [15, 16], which may adversely affect
providers’ psychological health. Third, due to HIV provid-
ers’ background in infectious disease and a shortage of
providers on the frontline, many HIV healthcare providers
were assigned to provide COVID-19 care and control [15],
leading to increased workload. However, despite multi-
ple stressful burdens at HIV clinics during the COVID-19
pandemic, no studies have yet attended to the influences of
these stressors on psychological distress in Chinese HIV
healthcare providers.

An Ecological Perspective of Psychological Distress
Among HIV Healthcare Providers

From an ecological perspective, the psychological impact
of COVID-109 stress among HIV healthcare providers may
be shaped by factors from different levels. The ecological
systems theory posits that individuals’ health outcomes
are determined by factors of multi-level systems, such as
microsystem (e.g., intrapersonal), exosystem (e.g., organi-
zational), and macrosystem (e.g., contextual) [17]. In addi-
tion to highlighting systematic structure of factors, this
theory illustrates the underlying mechanism of multi-level
factors on individual’s psychological outcomes, suggesting
that factors from distal levels (e.g., contextual factors) can
indirectly impact psychological outcomes through affect-
ing factors from proximal levels (e.g., organizational and
intrapersonal) [18]. In other words, distal factors would
first affect proximal factors, and, in turn result in psycho-
logical consequences for the individual. Thus, COVID-19
stressors as a contextual factor may indirectly affect psy-
chological distress through organizational and intraper-
sonal factors among Chinese HIV healthcare providers. To
better understand the stress-psychological-distress mecha-
nism among Chinese HIV healthcare providers, it is worth
identifying organizational and intrapersonal factors con-
tributing to psychological health in the COVID-19 context.
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COVID-19 Stressors, Institutional Support,
Resilience, and Psychological Distress

Institutional support has been consistently identified as
an organizational factor that influences psychological dis-
tress in healthcare providers. Institutional support can be
understood as supportive responses offered by institutes
for addressing physical, emotional, and psychosocial needs
of the workforce [19, 20]. Systematic reviews of literature
among healthcare providers documented that institutional
support (e.g., organizational climates and infrastructure of
health facilitates) was associated with psychological health
[21, 22]. In addition to the direct effect, as suggested in the
ecological systems theory, previous studies identified an
indirect effect of institutional support, such that individuals
with a lower occupational stress perceived more institutional
support, and, in turn, individuals reported a lower psycho-
logical distress [23, 24]. It is particularly worth noting that
institutes play a critical role in providing support for health-
care providers during other similar public health crisis (e.g.,
influenza pandemic) [25]. In the context of COVID-19, a
focus group among 69 frontline healthcare providers during
the outbreak highlighted the lack of institutional support-
ive responses to COVID-19 as a direct source of distress
(e.g., ‘uncertainty if their organization would take care of
their personal and family needs if they become infected by
COVID-19’), suggesting an importance of institutional sup-
port in this unprecedented public health emergency [19].
Taken all together, institutional support (i.e., institutional
supportive responses to COVID-19) could be an important
organizational-level factor to directly and indirectly affect
psychological distress among HIV healthcare providers in
face of COVID-19 stressors.

As an intrapersonal factor, psychological resilience (or
resilience) refers to personal abilities and resources (e.g.,
optimism, tenacity, tolerance to stress, and self-efficacy) and
is a protective factor for coping with or overcoming stressful
circumstances [26, 27]. For instance, a meta-analysis on 60
studies found resilience to be a protective factor for psy-
chological distress across diverse samples [28]. Similar to
institutional support, resilience could have an indirect effect
in the association between pandemic stressors and psycho-
logical distress [29—31]. Specific to the pandemic context, a
recent study found a negative association of resilience with
psychological distress among Chinese healthcare providers
during the COVID-19 outbreak [32].

Further, as a higher-level factor (exosystem), institutional
support could affect resilience (at microsystem), and, in turn,
influence psychological outcomes. Indeed, a previous study
have shown an indirect effect of resilience in the relation-
ship between institutional support and depression among
individuals with high occupational stress (e.g., frontline
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correctional officers) [33]. In line with the institutional
support influences on resilience, COVID-19 stressors may
exert influences on psychological distress by the interme-
diating effects of institutional support and resilience. That
is, the stress-psychological distress mechanism among HIV
healthcare providers would occur through a serial associa-
tion, including a link between COVID-19 stressors and insti-
tutional support and a link between institutional support and
resilience, followed by a link between resilience and psy-
chological distress. Understanding this mechanism among
HIV healthcare providers in China is important, as it can
potentially guide timely and needed interventions and con-
tribute to scientific knowledge on the utility of an ecological
perspective in psychological health during extreme stress.

The Present Study

The aim of the present study was to investigate the underly-
ing mechanisms among COVID-19 stressors, institutional
support, resilience, and psychological distress among HIV
healthcare providers in China. Figure 1 depicts our research
hypotheses in the form of a serial indirect model, guided by
the ecological systems theory [17], Specifically, we hypoth-
esized that (1) COVID-19 stressors would be positively asso-
ciated with psychological distress; (2) institutional support
would mediate the association between COVID-19 stressors
and psychological distress; (3) resilience would mediate the
association between COVID-19 stressors and psychological
distress; (4) the association between COVID-19 stressors
and psychological distress would be serially mediated by
institutional support and resilience.

Method
Participants and Procedure

The present cross-sectional study used data collected by
a online survey from a convenience sample of healthcare
providers who engaged in HIV care services in Guangxi,
one of the Chinese regions with the fastest growth of the
HIV epidemic. Since 2014, Guangxi reported the third

highest number of HIV cases among China’s 31 provinces
[34, 35]. Data were collected from April 2020 through
May 2020, a time when the confirmed COVID-19 cases
exceed 82,000 in China according to Chinese Center of
Disease Control and Prevention (CDC) [36]. The SO
JUMP system technology, a popular Chinese online sur-
vey platform [37], was used for data collection. Eligibility
criteria for participants included: (1) currently providing
HIV-related care and services in Guangxi; and (2) being
18 years of age or older.

Personnel in Guangxi CDC contacted HIV health-
care providers across the region by an email invitation
to the 15-min online survey. A total of 1280 HIV health-
care providers from 14 counties (see Table 1) in Guangxi
responded the invitations and participated in the survey.
Participants were provided with an electronic consent
prior to the survey started. The consent showed infor-
mation regarding study purpose, voluntary nature, and
confidentiality. After obtaining consent, the SO JUMP
system navigated participants to the online survey. Data
were saved at the SO JUMP system with the password
protection. Participants were encouraged to share the sur-
vey invitation with their colleagues. The research proto-
col was approved by the Institutional Review Boards at
both University of South Carolina in the United States and
Guangxi CDC in China.

Measures
Demographics

Participants provided their demographic (i.e., age, gender,
residence, educational level, and marital status) and occu-
pational information including professional position (i.e.,
nurse, lab personnel, CDC staff, physician, and other),
professional ranking (i.e., no ranking, entry level, mid-
dle level, senior level, and advanced level), administrative
ranking (i.e., no ranking, department leader, hospital/CDC
director, and other), and level of affiliated institution (i.e.,
province, city, country, and rural).

Fig. 1 Hypothesized conceptual
model among COVID-19 stress-
ors, institute social support,

Institutional
support

Resilience

resilience, and psychological
distress among HIV healthcare
providers

COVID-19
stressors

Psychological
distress
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Table 1 Demographic characteristics and psychological distress
among HIV healthcare providers (N=1029)

n(%)
Age, Mean (SD) 38.39 (9.20)
Gender
Male 395 (38.4%)
Female 634 (61.6%)

Marital status

Unmarried 145 (14.1%)
Umarried cohabitating 14 (1.4%)
Married/remarried 840 (81.6%)
Separated 2(0.2%)
Divorced 23 (2.2%)
Widowed 5(0.5%)
Affiliated institute level

Province level 11 (1.1%)
City level 159 (15.5%)

326 31.7%)
533 (51.8%)

County level
Rural level
Education level
Middle school
High school
College diploma

111 (10.8%)
75 (1.3%)
491 (47.7%)
343 (33.3%)
9 (0.9%)

Bachelor’s degree
Master’s degree

Professional position

Nurse 155 (15.1%)
Lab personnel 36 (3.5%)
Local CDC staff 387 (37.6%)
Physician 219 (21.3%)
Other 232 (22.5%)
Residence
Baise 64 (6.2%)
Beihai 43 (4.2%)
Fangchenggang 33 (3.2%)
Guigang 52 (5.1%)
Guilin 98 (9.5%)
Hechi 48 (4.7%)
Hezhou 46 (4.5%)
Laibin 44 (4.3%)
Liuzhou 64 (6.2%)
Nanning 304 (29.5%)
Qinzhou 71 (6.9%)
Songzuo 46 (4.5%)
‘Wuzhou 20 (1.9%)
Yulin 82 (8.0%)
PHQ-4 — sum score® 2.08 (2.10)

Normal 626 (60.8%)
Mild 344 (33.4%)
Moderate 56 (5.4)
Severe 3(0.3%)

aCategories were determined using the diagnosis guideline (0-2, nor-
mal; 3-5, mild; 6-8, moderate; 9—12 severe) suggested by Kroenke &
Spitzer, Williams, & Lowe (2009)

SD standard deviation

@ Springer

Psychological Distress

Psychological distress was measured through the Patient
Health Questionnaire-4 (PHQ-4; Chinese version) [38, 39].
The PHQ-4 had four items asking mood disorder symptoms
(two items for depression and other two items for anxiety)
in the past two weeks. All items were rated on a four-point
scale ranging from O (not at all) to 3 (nearly every day).
Given that the depressive and anxiety symptoms were highly
correlated (r=0.71), a sum score of all four items was used
to represent psychological distress, with higher scores indi-
cating higher levels of psychological distress. In addition,
we divided responses into four psychological distress levels
(i.e., normal [0-2], mild [3-5], moderate [6—-8], and serve
[9-12]) according to the diagnosis guideline suggested by
Kroneke et al. [38]. The Cronbach’s alpha of the PHQ-4 was
0.86 in the current study.

COVID-19 Stressors

A self-developed and 20-item checklist was used to evaluate
the COVID-109 stressors. Participants were asked to answer
(0="No’; 1 ="Yes’) whether 20 potential stressful events
occurred at the hospital or HIV clinics during the COVID-19
outbreak, such as care of COVID-19 patients (e.g., “Treated/
provided care for patients infected by COVID-19”), occu-
pational overload (e.g., “Hospital was overloaded due to the
COVID-19 outbreak™), difficulties in the delivery of health-
care (e.g., “Inadequate personal equipment for COVID-19
prevention”), and daily life disturbance (e.g., “Guilt because
I was unable to take care of my family during the outbreak”).
A sum score was calculated, with a higher score representing
the exposure to more COVID-19 stressors. Cronbach’s alpha
was 0.78 in the current sample.

Institutional Support

Institutional support was measured through a self-developed
scale with five items describing supportive responses (i.e.,
financial, emotional, medical, and technical) from partici-
pants’ institutes to cope with difficulties at clinics due to
COVID-19 (e.g., “My institute offers trainings about the pro-
vision of HIV care during the COVID-19 outbreak™ and “My
institutes provide sufficient personal preventive equipment”).
Participants rated items on a four-option scale (1 =strongly
disagree to 4 =strongly agree). A sum score was generated,
with higher scores presenting higher levels of institutional
support. Cronbach’s alpha of this scale was 0.82.

Resilience

Psychological resilience among HIV healthcare pro-
viders was assessed using a measure adapted from the
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Connor-Davidson resilience scale (CD-RISD) [40]. A total
of nine items assessed personal capacities in response to
stress such as tenacity, tolerance of negative affect, positive
acceptance of change, self-efficacy to deal with stress, and
positive view of adversities (e.g., “able to adapt to change”
and “can deal with whatever comes”). Participants were
asked to rate items from 1 (not at all) to 5 (nearly all the
time). A higher sum score indicated a greater level of resil-
ience. Internal reliability for the current study sample was
excellent (¢ =0.93).

Data Analysis

First, data were screened for proper coding and random or
careless responses. Mahalanobis distance (D?) [41] was uti-
lized to identify multivariate outliers. Considering that path
analysis model can be strongly jeopardized by multivariate
outliers [42], we followed the suggested best practice and
removed 251 surveys with multivariate outliers and random
responses, resulting in an analytical sample of 1029 par-
ticipants. Kurtosis and skewness tests were used to detect
normality of data. Descriptive statistics were performed on
demographic variables and psychological distress. Bivari-
ate analyses, Pearson’s correlation coefficients, were used
to assess correlations among study variables (COVID-19
stressors, institute support, resilience, and psychological dis-
tress). Pearson’s (for continuous variables) and Point-bise-
rial correlation tests (for categorical variables) were used to
examine the bivariate relationship of demographic variables
and psychological distress. Descriptive statistics and bivari-
ate analyses were employed using SPSS software version 26.

Path analysis was employed to examine the hypothesized
model (Fig. 1). This model adjusted for significant demo-
graphic variables in bivariate analyses. All study variables
were entered as manifest factors and the standardized regres-
sion weights for all paths between study variables were cal-
culated. Given that endogenous variables (psychological
distress, institutional social support, and resilience) were
continuous and normally distributed (Kurtosis and Skew-
ness estimates closed to 1) [43], the path analysis model
was tested using maximum likelihood (ML) estimation as
suggested by Meyers et al. [41]. Model’s goodness of fit
was determined by several indices, including the root mean
square of approximation (RMSEA), the comparative fit of
index (CFI), the Tucker-Lewis index (TLI), and the stand-
ardized root mean squared residual (SMSR) [41]. According
to Hu an Bentler [44], the suggested cutoff values were 0.95
for CFI, 0.95 for TLI, 0.05 for RMSEA, and 0.06 for SMSR,
with higher CFI and TLI and lower RMSEA and SMSR
indicating a greater fit.

The indirect effects of institute support and resilience in
the relationship between COVID-19 stressors and psycho-
logical distress were examined using the delta z score [45].

The indirect effect analysis examined whether institutional
support and resilience partially or completely mediated the
relationship between COVID-19 stressors and psychological
distress. As suggested by Baron and Kenny [46], complete
mediation is identified when a mediation factor reduces
the regression coefficients between independent variable
(COVID-19 stressors) and criterion variable (psychological
distress) to zero (non-significant). Partial mediation occurs
when a mediation factor reduces the regression coefficient
between independent and criterion variables, but the regres-
sion coefficient remains significant. Path analysis was per-
formed in Mplus version 8 [45].

Results

Demographic Characteristics and Descriptive
Statistics

As shown in Table 1, participants were 38.39 years
(8D =9.20) of age on average. The sample was mostly
female [634 (61.6%)] and married [840 (81.6%)]. Forty-
seven percent of HIV healthcare providers (n=491) received
a college diploma. Twenty-nine percent of participants
(n=304) were from Nanning. In terms of occupational char-
acteristics, the majority of sample reported working in an
institute at the rural level [533 (51.8%)] or county level [326
(31.7%)]. Most healthcare providers were self-identified as
local CDC staffs [387 (37.6%)], followed by physicians
[219 (21.3%)], nurses [155 (15.1%)], and lab personnel [36
(3.5%)].

In terms of psychological distress, the sum score of the
PHQ-4 scale was 2.08 on average (SD=2.10, Range =[0,9]).
Using the psychological distress level diagnosis guideline
suggested by Kroneke et al. (2009), 33.4% of participants
experienced mild level of distress, 5.4% reported moderate
distress, and 0.3% had severe distress.

Bivariate Analysis

As presented in Table 2, Pearson’s correlation tests sug-
gested that COVID-19 stressors was positively correlated

Table 2 Correlations among COVID-19 stressors, resilience, institute
support, and psychological distress (N=1029)

1 2 3 4

1. COVID-19 stressors 1

2. Resilience —0.13%** ]
3. Institutional support —0.11%%*  (.28%*** 1
4. Psychological distress  0.33%%* —0.43%*F*  —(0.21%*%* ]

p<.05; *p<.01; #¥%p < 001
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with psychological distress (r=0.33, p <0.001) and neg-
atively correlated with resilience (r= —0.13, p <0.001)
and institutional support (r= —0.11, p<0.001). Psy-
chological distress was negatively correlated with resil-
ience (r= —0.43, p<0.001) and institutional support
(r=—-0.21, p<0.001). Resilience was positively corre-
lated with institutional support (r=0.28, p <0.001).

Pearson’s and Point-biserial correlation tests sug-
gested that psychological distress was significantly cor-
related with age (r= —0.11, p=0.001), gender (r=0.09,
p=0.006), marital status (r= —0.16, p <0.001), and affili-
ated institute level (r=0.12, p <0.001). Professional posi-
tion was not significantly correlated with psychological
distress (r=0.02, p=0.465).

Path Analysis

The final path analysis model with standardized regres-
sion coefficients is shown in Fig. 2. According to bivari-
ate results, this model controlled for age, gender, marital
status, and affiliated institute level. The Chi-square test of
the model (Chi-square=11.06, df=7, p=0.136) and the
model-fit indices (CFI=0.99; TLI=0.98, RMSEA =0.02,
and SRMR =0.02) suggested an excellent fit to data.
COVID-19 stressors were positively associated with psy-
chological distress (#=0.27, p<0.001). The paths from
COVID-19 stressors to institutional support and resil-
ience were negative (f= —0.10, p=0.001; g= —0.10,
p=0.001; respectively). Institutional support and resil-
ience were negatively associated with psychological dis-
tress (f= —0.07, p=0.01; f= —0.36, p<0.001; respec-
tively). Institutional support was positively associated
with resilience (#=0.27, p <0.001). The model explained
28.5% of variance in psychological distress, 12.4% of vari-
ance in resilience, and 2.4% of variance in institutional
support.

Indirect Effects

The indirect effects in the hypothesized model were pre-
sented in Table 3. As hypothesized, COVID-19 stressors
had a direct effect on psychological distress (§=0.27, delta
7=9.24, p<0.001, 95% confidence interval [CI] 0.22,0.31).
Results suggested significant indirect effects (f=0.05,
p<0.001, 95% CI 0.03, 0.07) in the association between
COVID-19 stressors and psychological distress by resil-
ience and institutional support were significant (f=0.03,
delta z=3.08, p<0.001, 95% CI 0.02, 0.05; f=0.01, delta
z=1.97, p=0.042, 95% CI 0.002, 0.01; respectively). In
addition, the total indirect effect of institutional support
together with resilience was statistically significant (§=0.01,
delta z=3.12, p=0.003, 95% CI 0.01, 0.02). These results
suggested partial mediations of institutional support and
resilience (solely or jointly) in the association between
COVID-19 stressors and psychological distress.

In the relationship between institutional support and
psychological distress, results suggested a direct effect
of institutional support (f= —0.07, delta z= —2.54,
p=0.011, 95% CI—-0.12,—0.03) and an indirect effect
of resilience (f= —0.10, delta z= —7.43, p<0.001, 95%
CI—-0.12,-0.08), indicating that resilience partially medi-
ated the association between institutional support and psy-
chological distress.

Discussion

Guided by an ecological perspective, the current study
explored psychological distress among Chinese HIV health-
care providers and examined the roles of COVID-19 stress-
ors, institutional support, and resilience in psychological dis-
tress. To the best of our knowledge, this is the first attempt
to document psychological distress and apply an ecological
framework for examining the effects of protective factors on

Fig.2 Path analysis on a
serial mediation model among
COVID-19 stressors, institu-
tional support, resilience, and

Institutional
support

F—— 7% ———

Resilience

psychological distress among
HIV healthcare providers

-

COVID-19
stressors

- 10%%

V - 3%t
-10% \

-.07*
\ Psychological

— distress

Model-fit indices: Chi-square = 11.06, df =7, p = .136; CFI = .99; TLI = .98; RMSEA = .02; SRMR = .02

Controls: age, gender, martial status, and affiliated institute level

Explained variances: Psychological distress (28.5%), resilience (12.4%), institutional support (2.4%)
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Table 3 Indirect effect analyses for hypothesized model
Effects B S.E p-value 95%CI
From COVID-19 stressors — psychological distress
Total effects 0.32 0.03 <0.001 0.27, 0.37
Direct effect 0.27 0.03 <0.001 0.22,0.31
Total indirect effect 0.05 0.01 <0.001 0.03, 0.07
Specific indirect effects
COVID-19 stressors — resilience — psychological distress 0.03 0.01 0.001 0.02, 0.05
COVI-19 stressors — institutional support — psychological distress 0.01 0.004 0.042 0.002, 0.01
COVID-19 stressors — institutional support— resilience — psychological 0.01 0.003 0.002 0.01, 0.02
distress
From institutional support — psychological distress
Total effects -0.17 0.03 <0.001 -0.21,-0.12
Direct effect -0.07 0.03 0.011 -0.12,-0.03
Indirect effect
Institutional support — resilience — psychological distress -0.10 0.01 <0.001 —-0.12,-0.08

psychological distress in HI'V healthcare providers who were
at risk for highly stressful experiences during the COVID-19
pandemic.

Our study found 38.7% (33.4% mild, 5.4% moderate,
0.3% severe) Chinese HIV healthcare providers exhibited
psychological distress during the COVID-19 pandemic,
which was similar to yet higher than the findings in a previ-
ous meta-analysis study (pooled prevalence of 23.2% for
anxiety and 22.8% for depression) in Chinese healthcare pro-
viders [9]. Our findings indicated that during the COVID-
19 pandemic, HIV healthcare providers, similar to nurses
and surgical staffs, were highly vulnerable to psychological
distress. Their psychological health should not be neglected
and merits more attention.

Our serial indirect model plotted a stress influences on
psychological distress among Chinese HIV healthcare pro-
viders in response to the emergent pandemic. Results sug-
gested that such stress influences occurred through two
intermediating factors, namely institutional support (at
organizational level) and resilience (at intrapersonal level).
This finding provided a novel insight regarding COVID-
19 stress management at HIV clinics, particularly on the
importance of institutional support. Previous studies showed
that healthcare providers in supportive working environ-
ments were inclined to exhibit greater resilience-related
abilities, including emotional regulation [47], self-efficacy
[48], and adaptive coping strategies [49]. In facing a pub-
lic health emergency, sufficient institutional support might
enable HIV healthcare providers to use their internal coping
recourses (i.e., resilience) and facilitate providers’ adaptive
coping instead of being overwhelmed to deal with COVID-
19 stressors, resulting in reduced levels of distress. This
implied that psychological health among HIV healthcare
providers could benefit from effective institute responses to

COVID-19, such as COVID-19 training and guidelines, suf-
ficient supplies of personal protection equipment, and cares
of workers’ personal and family needs [19, 50].

In addition to institutional support, the protective and
mediating role of resilience also highlighted the effects of
personal coping abilities on psychological health in Chinese
HIV healthcare providers during the COVID-19 pandemic.
In face of the extreme pandemic stress, the availability of
cognitive resources (e.g., self-efficacy) might allow HIV
healthcare providers to reappraise stressors as controllable
or manageable instead of threatening, resulting in reduced
levels of perceived stress and a lower likelihood of emotional
exhaustion [51]. The role of resilience supports the value of
providing resilience-enhancing interventions for HIV health-
care providers during the COVID-19 pandemic. For exam-
ple, group-based resilience-enhancing intervention programs
have shown psychological benefits to healthcare providers
[52]. After resilience-based cognitive trainings (e.g., self-
awareness and meditation practice) at workplaces, health-
care providers demonstrated significant improvements in
resilience, perceived stress, and interpersonal abilities (e.g.,
empathy and understanding of peers) comparing to those in
control group [53, 54]. It may be worthwhile to adapt the
group-based resilience-enhancing intervention and tailor it
to the COVID-19 context for HIV healthcare providers in
China.

There are several limitations in the current study. First,
the participants were recruited online using a convenience
sampling approach. Although the current study has covered
14 counties in Guangxi, our findings may not be generalized
to other regions in China and may be limited by only reach-
ing participants who are familiar with web-based devices.
Future research would benefit from using a random sam-
pling approach and recruiting participants from multiple
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Chinese regions. Second, given cross-sectional data, the
indirect model from COVID-19 stressors to psychological
distress cannot draw conclusion about causality. Future lon-
gitudinal research is needed to ascertain the directionality of
relationships identified in this study. Third, self-report data
were subject to bias (e.g., social desirability). Fourth, some
measures were self-developed (COVID-19 stressors and
institutional support) and future research is needed to vali-
date these measures. Fifth, data were collected in a certain
period of the COVID-19 outbreak. Our results may not be
replicated as the pandemic evolves and HIV healthcare pro-
viders’ experience changes. Future research would benefit
from collecting data across different phases of the pandemic.

Despite these limitations, as the first attempt to examine
psychological distress and its related factors among Chinese
HIV healthcare providers during the COVID-19 pandemic,
our study offered some important insights. First, the cur-
rent study expanded the knowledge of healthcare providers’
psychological health during the COVID-19 pandemic by
attending to HIV healthcare providers. Psychological dis-
tress was prevalent (38.7%) among HIV healthcare providers
during the COVID-19 pandemic in China. Second, by using
an ecological perspective, we identified that institutional
support (as interpersonal factor) and resilience (as intrap-
ersonal factor) mitigated the influences of COVID-19 stress
on psychological distress among HIV healthcare providers
in China. Our findings implied that multi-level intervention
approaches, such as the establishment of supportive environ-
ment at HIV clinics and the resilience-enhancing interven-
tion, should be utilized for promoting psychological health
among HIV healthcare providers in China.
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