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Abstract

HIV healthcare providers might be vulnerable to mental health problems during the COVID-19 pandemic. Guided by the
stress and coping paradigm, the current study aimed at examining the interactive effects of COVID-19-related stressors and
coping on mental health problems. A cross-sectional online survey was conducted among 1029 HIV healthcare providers in
Guangxi, China. The prevalence of depression and anxiety in the current study was 13.31% and 6.61%, respectively. Results
from path analyses revealed that the main effects of COVID-19-related stressors and coping were significant on both depres-
sion and anxiety. The interaction of coping and COVID-19-related stressors had significant effects on depression and anxiety.
Simple slope tests revealed that more coping behaviors buffered against the negative effect of COVID-19-related stressors
on mental health problems. Coping acted as a protective factor that alleviated the harm of COVID-19-related stressors on

mental health. Intervention targeting coping management might benefit the mental health of HIV healthcare providers.
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Introduction

The coronavirus disease 2019 (COVID-19) has become a
global public health crisis, causing enormous pressure on
residents and governments [1]. The COVID-19 pandemic
has triggered massive human casualties and severe economic
loss [2], as well as substantial adverse psychological impacts
[3]. What is worse, the number of cases has continued to
escalate exponentially in some countries [4]. The unprec-
edentedly epidemic and substantial lockdown in China has
caused great distress and burden, disproportionately among
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healthcare providers [5]. Healthcare providers are among
those at high risk of infection due to occupational exposure
when treating the patients. A study conducted in Wuhan
reported that healthcare providers accounted for 29% of
all COVID-19 cases [6]. Recent studies have consistently
shown the elevated prevalence of mental health problems
among healthcare providers, such as frontline nurses and
physicians [7]. However, mental health problems among
HIV healthcare providers have rarely been investigated.
Despite the strict COVID-19 control measures imple-
mented in China, the healthcare system was still largely
overwhelmed by such a public health emergency [8]. Many
hospitals still operate near or over capacity and face a severe
shortage of personnel due to increasing daily COVID-19
cases and the insufficient preparedness of the healthcare
system [8]. To adapt the personnel shortage during the
COVID-19 pandemic, many hospitals in China reassigned
HIV healthcare providers to fight against the COVID-19
outbreak. As a result, HIV healthcare providers might put
aside the ongoing needs of people living with HIV (PLWH)
[9] while lacking alternative strategies to maintain core HIV
services (e.g., pick-up points for refills, virtual support plat-
forms) [10-13]. As a consequence, HIV care services have
been significantly interrupted by the COVID-19 pandemic
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due to strict quarantine enforcement and transportation
lockdown in various cities across China [9]. A national
anonymous survey in China reported 32.6% of PLWH were
at risk of antiretroviral therapy discontinuation during the
pandemic [14]. The intersection of the COVID-19 and HIV
pandemics also render HIV healthcare providers more vul-
nerable to mental health problems.

Healthcare providers working on the frontlines and in
general wards were all exposed to various COVID-19-re-
lated stressors [15]. These unprecedented COVID-19-related
stressors were associated with adverse psychological con-
sequences among healthcare providers [16, 17]. Quantita-
tive studies have shown that frontline healthcare providers
treating COVID-19 patients were vulnerable to higher risks
of mental health problems, such as anxiety, depression, and
insomnia [18]. Another cross-sectional study conducted
among Chinese healthcare workers reported high rates of
depressive (50.4%) and anxiety symptoms (44.6%) during
the COVID-19 pandemic [19]. Despite the vulnerability,
limited studies have explored protective factors confront-
ing the stress influences on psychological outcomes in HIV
healthcare providers.

Coping behaviors may be robust factors protecting the
psychological health of HIV healthcare providers. The stress
and coping paradigm, an important theory for psychologi-
cal intervention, suggests that coping as a dynamic reaction
process can buffer the negative influences of adversities on
psychological outcomes [20, 21]. When a life stressor is cog-
nitively appraised as threatening, harmful or challenging,
appropriate coping strategies will be elicited to handle the
stress and protect the individual from emotional distress and
maladjustment [22]. Existing COVID-19 studies have docu-
mented various coping behaviors in response to the COVID-
19 pandemic among healthcare providers. The results from a
US study showed that 80% of healthcare providers adopted
at least one type of coping behavior to manage COVID-
19-related stress, with physical activity/exercise being the
most commonly endorsed behavior [17]. In addition, self-
care as one type of coping behavior was extremely vital to
minimize potential adverse long-term effects from COVID-
19. The strategies of self-care included taking breaks and
being aware of local resources [23]. Although several coping
behaviors have been identified, the role of coping behaviors
in the association of COVID-19-related stressors and mental
health problems in HIV healthcare providers is understudied.

HIV healthcare providers have faced stressors due to the
need to manage the dual pandemics of HIV and COVID-
19, but few studies have examined the interactive effects
between COVID-19-related stressors and coping on men-
tal health problems among such a population. The current
study aimed to address these gaps by evaluating mental
health problems and the role of coping among HIV health-
care providers under such a stressful situation during the

COVID-19 outbreak. The two specific aims were: (a) inves-
tigate the prevalence of depression and anxiety symptoms
among HIV healthcare providers; and (b) examine the main
and interactive effects of COVID-19-related stressors and
coping on mental health problems. The results from this
research can serve as a piece of evidence to inform future
intervention efforts aiming to improve the mental health of
HIV healthcare providers during the COVID-19 pandemic.

Methods
Study Site, Participants, and Procedure

Data were collected from a web-based anonymous online
survey among a convenience sample of HIV healthcare pro-
viders in Guangxi Zhuang Autonomous Region (Guangxi),
China. Guangxi has been one of the HIV/AIDS epicent-
ers across China for decades, with the fast growing and
high accumulated number of HIV/AIDS cases. In 2018,
over 86,000 confirmed HIV/AIDS cases were reported in
Guangxi [24], and Guangxi ranked the third among 31 prov-
inces across China in terms of the documented HIV positive
cases [25].

The detailed procedure of this study was reported else-
where [26]. In brief, the online survey was initiated in April
2020 and lasted for a month. In collaboration with Guangxi
Center for Disease Control and Prevention (CDC), our
research team reached out to healthcare providers who pro-
vide HIV care in Guangxi and invited them to participate in
the online survey. The inclusion criteria included: (1) cur-
rently providing HIV-related care and services; (2) being
18 years of age or older; (3) being residents in Guangxi. A
total of 1,280 HIV healthcare providers gave consent and
participated in the online survey. Data from 251 partici-
pants were excluded due to their responses were identified
as random or careless (n=76), answers from out of Guangxi
(n=63), and outliers (n=112). A final sample size of 1029
participants were included in the current study.

The online survey was presented through SO JUMP
system technology, a widely used Chinese online survey
platform. The survey was anonymous and voluntary, tak-
ing about 15 min. Upon the completion of the survey, we
provided a guideline developed by counseling psychologists,
on psychological distress management under COVID-19
pandemic. No financial incentive was offered for participa-
tion. The research protocol was approved by the Institutional
Review Boards at both the University of South Carolina in
the United States and the Guangxi CDC in China.
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Measures
Demographics

Participants were asked to provide their individual and
occupational demographics, including age, gender (male vs.
female), marital status (single vs. married/remarried), and
educational attainment (high school or below vs. college vs.
bachelor or above). Occupational information included years
of engaging in medical care services, years of engaging in
HIV care services, professional position (physician vs. nurse
vs. CDC staff vs. other), professional ranking (no ranking
vs. entry level vs. middle level vs. senior/advanced level),
administrative ranking (no ranking vs. department leader vs.
hospital/CDC director vs. other), and level of institutional
affiliation (province/city vs. country vs. community).

COVID-19-Related Stressors

A 20-item checklist was developed in the current study to
evaluate the COVID-19-related stressors among HIV health-
care providers. Participants were asked to report whether
they have experienced any of the 20 potential stressful events
during the COVID-19 outbreak (0 =no, 1 =yes). Stressful
events included daily life disturbance (e.g., "Disturbance of
daily life, study or work plan due to the COVID-19 out-
break"), care of COVID-19 patients (e.g., "Treated/provided
care for HIV seropositive patients affected by COVID-19"),
occupational overload (e.g., "Hospital was overloaded due
to the COVID-19 outbreak"), difficulties in the delivery of
healthcare (e.g., "Difficulties in advising HIV patients during
the COVID-19"), and self/family infection with COVID-19
(e.g., "I was diagnosed with COVID-19 or a suspect case").
A sum score was calculated with a higher score indicating
more exposure to stressors during the COVID-19 outbreak.
The Cronbach’s alpha of this scale was 0.78 in the current
study.

Coping with COVID-19

Coping with COVID-19 was assessed with a coping scale
developed in the current study, measuring the frequency of
adopting numerous coping strategies to handle the influences
of the COVID-19 pandemic. This scale included six items
describing commonly used personal coping approaches
such as "called psychological counseling hotline provided
my clinics to relieve stress" and "tried to find an appropriate
time and place to express my negative feelings." Participants
responded to the items on a five-point scale ranging from
1 (never) to 5 (always). A sum score was generated with a
higher score representing a greater level of coping strategy
usage in response to the outbreak. The Cronbach’s alpha of
this scale was 0.72 in the current study.
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Depression and Anxiety

Depression and anxiety were assessed by the 4-item
Patient Health Questionnaire-4 (PHQ-4), which has been
used among Chinese healthcare providers [27]. PHQ-4 is
an efficient ultra-brief tool for identifying common mental
disorders, with two items measuring depression and two
items measuring anxiety. Participants were asked about the
frequency of experiencing depression and anxiety symp-
toms during the COVID-19 outbreak. A sample item of
depression was "little interest or pleasure in doing things,"
and a sample item of anxiety was "feeling nervous, anx-
ious or on edge." Items were rated on a four-point scale
ranging from O (not at all) to 3 (nearly everyday). Two
sum scores were generated with a higher score represent-
ing more severe depression or anxiety. The Cronbach’s
alpha was 0.67 for depression and 0.77 for anxiety in the
current study.

Data Analysis

Data were analyzed with SPSS 26.0 and Amos 26. Descrip-
tive statistics were performed, and correlations (Pearson cor-
relation for continuous variables, Point-biserial correlation
for dichotomic variables) were calculated on key variables
(i.e., COVID-19-related stressors, depression, anxiety, cop-
ing) and demographics. To better control the covariances
between two endogenous factors (i.e., depression and anxi-
ety) and account for the family-wise error, path analysis was
employed to examine the hypothesized interaction. COVID-
19-related stressors and coping were centered before cal-
culating the interaction term (i.e., multiplying centered
stressor and coping). Based on existing literature [19, 28,
29], demographic variables and occupational information
(i.e., age, gender, marital status, educational attainment,
years of engaging in medical care services, years of engag-
ing in HIV care services, professional position, professional
ranking, administrative ranking and level of institutional
affiliation) were considered as potential confounders and
being controlled in the following path analysis. Path analy-
sis using maximum likelihood estimation was employed to
examine the interactive effects of stressors and coping on
depression and anxiety, providing estimates of path coef-
ficients (f) and bootstrapped 95% confidence interval (95%
CI) based on 5000 resamples. Model’s goodness of fit was
determined by several indices, including the comparative fit
index (CFI), the Tucker-Lewis index (TLI), root mean square
of approximation (RMSEA), and the standardized root mean
squared residual (SMSR). If path analysis yielded significant
interactive effects, simple slope analyses would be employed
to provide details of the interaction. A p-value of less than
0.05 was applied to indicate statistical significance.
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Results
Descriptive Results

Among the 1029 participants, the average age was
38.39 years old (SD =9.20). The majority of the partici-
pants were female (61.6%), married or remarried (81.6%),
and had a degree of college or above (81.9%). Regard-
ing the professional position, 37.6% were CDC staff, and
21.3% were physicians. In terms of professional ranking,
31.8% has no ranking, 37.5% were entry-level, and 30.8%
were middle level or above. Regarding affiliated insti-
tute level, 16.6% affiliated to province/city level, 31.7%
affiliated to the county level, and 51.8% affiliated to the
community level. For administrative ranking, 26.7% were
department leaders or hospital/CDC leaders. The aver-
age length of engaging in medical care services and HIV
care services was 15.23 years (SD =9.53; range 0-52),
and 6.24 years (SD =5.21; range 0-39), respectively
(Table 1). The mean scores of COVID-19-related stressors
and coping with COVID-19 were 6.24 (SD =3.35; range
0-18) and 18.48 (SD =4.99; range 6-30), respectively.
The most common coping strategy was "positive attitude"
(52.09%), followed by "physical exercise" (25.85%) and
"expression feeling/emotion" (22.16%). With a cut-point
of 3 for each subscale to identify participants with depres-
sive and anxiety symptoms [30, 31], 13.31% and 6.61%
of participants had symptoms of depression and anxiety,
respectively.

Associations Among Main Study Variables

As displayed in Table 2, COVID-19-related stressors was
positively associated with depression (r=0.27, p <0.01),
anxiety (r=0.34, p<0.01) and working in urban level
institutes (r=0.08, p <0.05). Coping was negatively
related to depression (r=—0.07, p <0.05), anxiety
(r=-0.07, p<0.05) and working in urban level insti-
tutes (r=—0.08, p <0.01). Depression was positively
associated with anxiety (r=0.71, p <0.01), working in
the urban level institute (r=0.13, p <0.01), and higher
educational level (r=0.10, p <0.01); while negatively
associated with older age (r=—-0.11, p<0.01), being
married (r=-0.17, p<0.01), and longer years of
engaging in medical care services (r=—0.09, p<0.01).
Likewise, anxiety was positively associated with being
female (r=0.11, p <0.01), working in the urban level
institute (r=0.10, p <0.01), and higher educational
level (r=0.06, p <0.05); while negatively associated
with older age (r=—0.09, p <0.05) and being married
(r=-0.12, p<0.01) (Table 2).

Table 1 The descriptions of socio-demographics and key variables

Variable Range Mean (SD)/fre-
quency (column
%)
COVID-19-related stressors 0-18 6.24 (3.35)
Coping with COVID-19 6-30  18.48 (4.99)
Depression 0-5 1.12 (1.18)
Anxiety 04 .96 (1.09)
Age (years) 19-78 38.39 (9.20)
Years of engaging in medical care ser- 0-52  15.23(9.53)
vices
Years of engaging in HIV care services 0-39 6.24 (5.21)
Gender
Female 634 (61.61%)
Male 395 (38.39%)
Marital status
Single 189 (18.37%)
Married/remarried 840 (81.63%)

Educational attainment

High school or below 186 (18.08%)

College 491 (47.72%)

Bachelor’s degree or above 352 (34.21%)
Institute level

Province/city level 170 (16.52%)

326 (31.68%)
533 (51.80%)

County level
Community level

Professional position

Physician 268 (26.04%)
Nurse 219 (21.28%)
CDC staff 155 (15.06%)
Other 387 (37.61%)

Professional ranking

No ranking 327 (31.78%)
Entry level 386 (37.51%)
Middle level 229 (22.25%)
Senior/advanced level 87 (8.45%)
Administrative ranking
No ranking 610 (59.28%)
Department leader 229 (22.25%)
Hospital/CDC director 45 (4.37%)
Other 145 (14.09%)

Distributions of continuous variables are reported as mean (standard-
ized deviation). Distributions of categorical variables are reported as
frequency/(column percent)

Path Analysis

As shown in Fig. 1, we delineated the interactive effects
of stressors and coping on depression and anxiety after
controlling all the potential confounders. The speci-
fied model resulted in the following good indices of
fit: ¥2(56) =155.99, y°/df=2.79, p<0.01, CFI=0.99,
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Table 2 Correlation matrix among socio-demographics and key variables

1 2 3 4 5 6 7 8 9 10
1 COVID-19-related stressors
2 Coping .004
3 Depression 27%% — 07*
4 Anxiety 34%k — 7% 1
5 Age -.04 -.03 —.11* - .09%
6 Gender -.01 -.03 .06 A1 — . 12%%
7 Marital status —-.02 —.003 —.17FF — 12%%  42%* .03
8 Institute level .08*  —.08%* A3 10%F .09%* A1 —.02
9 Education attainment .03 —-.001 J10%* .06% —.18%* A3¥*% —.03  29%*
10 Years of engaging in medical care services —.02 —.04 —.09%%  —.06 88 -.05 J39Fx - 13%E - — ]1¥*
11 Years of engaging in HIV care services 02 -.02 —.06 —.06 A48%* —.13%*  26%*  12%% — .03 52%*

Gender: 1 =male, 2=female; marital status: O=other, 1 =married/remarried; institute level: 0=community, 1 =others; education attainment:

0=high school or below, 1 =college or above
*p <.05; **p<.01

Coping with COVID-19

COVID-19-related Stressors

Fig.1 The interactive effects of stressors and coping on depression
and anxiety. *p <.05, **p<.01. Model fit: X2(56)= 155.99, p<.01,
x*/df=2.79, CFI=.99, TLI=.95, RMSEA=.04, SRMR=.03.
Demographic variables and occupational information were controlled
in the model as covariates, including age, gender, marital status, edu-
cational attainment, institute level, professional position, professional

TLI=0.95, RMSEA =0.04, SRMR =0.03. The correlation
between depression and anxiety was significant (r=0.67,
p<0.01). The model explained 13.4% variance of depres-
sion and 17.0% variance of anxiety.

As shown in Table 3, the main effect of COVID-19-re-
lated stressors on depression (f=0.27, 95% CI [0.03,
0.21], p<0.01) and anxiety (f=0.34, 95% CI [0.28,
0.40], p<0.01) was significantly positive. The main effect
of coping on depression (f=-—0.07, 95% CI [-0.13,
—0.01], p<0.05) and anxiety (f=-0.08, 95% CI [-0.13,
—0.02], p<0.01) was significantly negative.

The interactive effects of stressors and coping on
depression (f=-0.06, 95% CI [—-0.11, —0.00], p <0.05)
or anxiety (f=-0.07, 95% CI [-0.13, —0.02], p<0.01)
were both significant after adjusting for all the covari-
ates. Regarding the covariates in the path analysis, being
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13.4%

Depression

=67+
17.0%
Anxiety

ranking and administrative ranking. To assure simplicity, covariates
for dependent variables, as well as correlations between covariates
and independent variable have been omitted. The standardized coeffi-
cient, 95% CI and p-value of COVID-19-related stressors and covari-
ates on depression/anxiety are reported in Table 3

married (f=-0.13, 95% CI [-0.20, —0.06], p<0.01) and
affiliated with the county level (#=—0.10, 95% CI [—-0.20,
—0.01], p<0.05) and community level (f=—-0.13, 95% CI
[—-0.24, —0.02], p<0.05) were all negatively associated
with depression; while being female (f=0.11, 95% CI [0.04,
0.17], p<0.01), and no administrative ranking (#=0.10,
95% CI [0.01, 0.18], p<0.05) were positively associated
with anxiety; and being married (f=—0.09, 95% CI [—-0.16,
—0.03], p<0.01) and working as a nurse (f=—0.10, 95%
CI[-0.17, —0.03], p<0.01) were positively associated with
anxiety.

Simple slope analysis showed an attenuated association
between COVID-19-related stressors and depression, with
a high level of coping having a greater protective effect (see
Fig. 2). At 1 SD below the mean level of coping, the associa-
tion between stressors and depression was stronger, b=0.11,
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Upper bound

Lower bound

Upper bound

Lower bound

256
.320

138
.320

—.038

044
034

.050
—.030

.672
.678

.106
.051

-.072
—.076

.045
.033

.018

Department leader

.103

-.013

Hospital/CDC director

Bold means variables with statistical significance p < 0.05

95% CI=[0.08, 0.14]; while at 1 SD above the mean level
of coping, the association between stressors and depression
was significant yet weaker, b=0.07, 95% CI=[0.04, 0.10].
A similar simple slope analysis pattern was showed in asso-
ciations among stressors, coping, and anxiety (see Fig. 2).
At 1 SD below the mean level of coping, the association
between stressors and anxiety was stronger, b=0.13, 95%
CI=[0.11, 0.16]; while at 1 SD above the mean level of cop-
ing, the association between stressors and anxiety was still
significant though weaker, »=0.08, 95% CI=[0.06, 0.11].

Discussion

This study is one of the first efforts to characterize the men-
tal health problems and the protective role of coping in the
relationship between COVID-19-related stressors and men-
tal health problems among HIV healthcare providers in the
context of COVID-19 pandemic. The results showed that
13.31% of healthcare providers screened positive for depres-
sion and 6.61% for anxiety. The prevalence of mental health
issues in the current study was lower than those reported in
the previous surveys among frontline healthcare providers
treating patients with COVID-19 [32]. A systematic review
examined the effects of COVID-19 outbreak on the mental
health of frontline healthcare providers, revealing the preva-
lence of anxiety and depression of 23.2% and 22.8%, respec-
tively [32]. Such discrepancy can possibly be explained by
the difference in the target population and survey timing.
First, not all HIV healthcare providers were assigned to the
frontline to treat COVID-19 patients. They might, therefore,
experience fewer stressors such as less fear of exposure to
the virus due to indirect and less frequent contact with the
patients [8, 33]. Second, rather than having been conducted
in the early stage of the outbreak (late December 2019 and
early January 2020) as Pappa et al. reviewed, the current
study was conducted in April 2020, when the pandemic was
generally controlled in China.

The associations between stressors and depression/anxi-
ety were significantly positive, which was consistent with
previous research and suggested that healthcare providers
were facing a critical situation with a higher risk of devel-
oping mental health symptoms [19]. This finding is in line
with studies conducted in other public health crisis con-
texts. For example, during the 2003 Severe Acute Respira-
tory Syndrome (SARS) outbreak, healthcare providers who
experienced a high level of stress reported adverse psycho-
logical reactions including depressive and anxiety symptoms
[34-36].

Coping behaviors were found to protect healthcare pro-
viders from the negative effect of stressors on mental health.
Participants who were able to adopt various coping behav-
iors during the pandemic experienced less mental health
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Fig.2 Significant interactive effects of stressors, coping strategies
and mental health problems (i.e., depression, anxiety) plotted using
mean values+1 SD from coping scale. At 1 SD below the mean
level of coping, the association between stressors and depression was
stronger, b=.11, 95% CI=[.08, .14]; while at 1 SD above the mean
level of coping, the association between stressors and depression was

issues. Such interactive effects of stressors and coping could
be explained by the transactional theory of stress and coping
[22]. This theory posits that individuals who are equipped
with coping resources and abilities would initiate effective
coping responses and, as a result, experience less psycho-
logical distress [37]. Although limited research has directly
examined the interactive effects of stressors and coping on
mental health issues among HIV healthcare providers, vari-
ous coping strategies were adopted in physicians or nurses
during the COVID-19 outbreak [38]. In line with previous
studies, the current study found that “a positive attitude and
physical exercise” were more frequently used; while coping
strategies such as "accepting the reality" were not as com-
mon [38].

This result highlighted the importance of coping manage-
ment among stressful HIV healthcare providers. The men-
tal health of healthcare providers can benefit from better
coping resources and increased coping abilities. To provide
adequate coping resources, hospitals could set counseling for
physicians seeking help. For example, a longitudinal study
indicated that counseling for physicians effectively reduced
job stress and emotional exhaustion [39]. To facilitate cop-
ing abilities, interventions to accelerate adaptive coping may
be conducted for healthcare providers during times of the
COVID-19 crisis. For example, a coping-enhancing program
called Effective Coping and Communication Skills for Phy-
sicians showed significant efficacy in improving healthcare
providers’ stress management skills and decreasing the
level of emotional exhaustion [40]. Future intervention may
benefit from tailoring and adapting this program for HIV
healthcare providers.

This study has several limitations. First, the study was
cross-sectional with a lack of longitudinal follow up. Long
term psychological monitoring and intervention of this
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significant yet weaker, b=.07, 95% CI=[.04, .10]. At 1 SD below the
mean level of coping, the association between stressors and anxiety
was stronger, b=.13, 95% CI=[.11, .16]; while at 1 SD above the
mean level of coping, the association between stressors and anxiety
was still significant though weaker, b=.08, 95% CI=[.06, .11]

population worth further investigation. Moreover, the nature
of the cross-sectional study hindered the causal inference.
Second, the participants were recruited via a convenience
sampling approach, and only participants who are familiar
with Internet-based platforms were reached. This sampling
method may be subject to selection bias. Third, we asked
participants to recall their experienced stressors and self-
report the frequency of coping behaviors, which was subjec-
tive to recall bias and social desirability. Fourth, some scales
used in the current study were self-developed with reliability
and validity left unknown among HIV healthcare providers
in China. For example, to keep the survey brief and clean,
we listed only six items to assess the number of coping strat-
egies, without distinguishing different types of coping (e.g.,
adaptive vs. maladaptive). Findings can be strengthened if
validated and structured measures are available in the future.
Fifth, the screening tool for depression and anxiety used in
the current study (PHQ-4) consisted of only two items for
each mental disorder and the Cronbach’s alphas were low.
Although it has been proved to be efficient and useful for
busy clinicians, it did not evaluate other important condi-
tions (e.g., suicidal thoughts) of depression and anxiety [41].
Future studies may use a longer and clinician interviewed
assessment of depression and anxiety. Finally, some health
providers might be recruited from the same hospital, but
we did not collect data to identify such information. Future
studies may benefit from collecting such information and
examining clustering effects.

Despite these limitations, this study still presented the
mental health problems among HIV healthcare providers
in the context of the COVID-19 outbreak and the rarely
reported moderating role of coping in attenuating the
adverse effects of COVID-19-related stressors on mental
health problems. Given the low utilization of psychological

@ Springer



26

AIDS and Behavior (2021) 25:18-27

counseling services, HIV healthcare providers are encour-
aged to receive emergency psychological crisis interven-
tions in a timely manner from mental health practitioners,
and to seek help from psychological assistance hotlines or
user-friendly online mental health education systems [39].
Reducing COVID-19-related stressors would also be ben-
eficial to the improvement of psychological well-being. In
the context of COVID-19, recommendations for the HIV
response, such as adapting differentiated service delivery
for HIV by increasing out-of-facility and decentralized ser-
vice points, would possibly alleviate the provider’s workload
without compromising the continuity of testing and preven-
tion activities. Coping strategies served as an intrapersonal
protective factor to moderate the likelihood of mental health
problems following the COVID-19-related stressors. Rein-
forcement of such coping strategies would be beneficial for
strengthening the psychological well-being of HIV health-
care providers.
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