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This study investigated the buffering role of hope between perceived stress and health

outcomes among front-line medical staff treating patients with suspected COVID-19

infection in Shenzhen, China. In the cross-sectional study with online questionnaires,

medical staff’s perceived stress, anxiety, depression, sleep quality, and hope were

measured by the 10-item Chinese Perceived Stress Scale, Hospital Anxiety and

Depression Scale, the Pittsburgh Sleep Quality Index, and the Locus-of-Hope Scale,

respectively. A total of 319 eligible front-line medical staff participated. The prevalence

of anxiety (29.70%), depression (28.80%), poor sleep quality (38.90%) indicated that

a considerable proportion of medical staff experienced mood and sleep disturbances

during the COVID-19 pandemic. Internal locus-of-hope significantly moderated the

effects of stress on anxiety, depression, and sleep quality. Moreover, external family

locus-of-hope and external peer locus-of-hope significantly moderated the association

between perceived stress and depression. The prevalence of symptoms indicates that

both mental and physical health outcomes of front-line medical staff deserve more

attention. Internal and external locus-of-hope functioned differently as protective factors

for medical staffs’ health and might be promising targets for intervention.

Keywords: perceived stress, locus-of-hope, anxiety, depression, sleep quality

INTRODUCTION

The Coronavirus Disease 2019 (COVID-19) has been spreading in many parts of the world since
December 2019, including in some provinces of China. In January 2020, the government of
Guangdong Province launched the level one response toward this major public health emergency.
Shenzhen, as a city in Guangdong Province with a large number of migrant workers moving from
other cities in China, responded rapidly and formulated emergency plans for epidemic control.
Chinese central government further issued a number of documents calling for attention to the
mental health of medical staff (1).
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Our department of medical humanities had been providing
on-site psychological support for front-line medical staff in a
tertiary hospital in Shenzhen from the end of January to the
end of March of 2020. This tertiary hospital is a designated
hospital treating patients with suspected COVID-19 infection
in Shenzhen. Once the patients waiting in the quarantine ward
were further diagnosed as COVID-19 pneumonia, they would
be immediately sent to the only one infectious disease hospital
in Shenzhen. Front-line medical staff in this tertiary hospital
have been exposed to multiple stress sources, such as the risk
of contracting COVID-19, wearing protective equipment for
continuously 4–6 h, increased workload, shift work together with
social isolation during the rest period.

In interviews with the front-line medical staff in this tertiary
hospital, anxiety, depression and poor sleep quality were three
main themes reported by most of the staff. This is consistent
with previous research that high prevalence rates of depression,
anxiety, and poor sleep quality existed among front-line medical
staff (2–6). A meta-analysis focusing on depression, anxiety, and
insomnia among medical staff during the COVID-19 pandemics
extracted thirteen studies, of which twelve were undertaken
in China and one in Singapore (7). This study revealed that
researchers utilized various measures in evaluating mood and
sleep disturbances of medical staff fighting COVID-19 pandemic.
A pooled prevalence of anxiety, depression, and insomnia was
reported as 23.2% in 12 studies, 22.8% in 10 studies, and 38.9%
across four studies, respectively. Based upon the findings of
interviews and the COVID-19 related empirical literature, it
could be concluded that anxiety, depression, and sleep quality
are three common health indicators. Furthermore, we want to
explore whether it is stress caused by COVID-19 that predicts
depression, anxiety, and sleep.

Both front-line battle and quarantine are stressful life events
for healthcare workers (8). Anxiety and depression often develop
following stressful life events (9–11). Previous research shows
that stressful situations at work contributes to anxiety and
depression among hospital staff (12). Therefore, it is logical to
speculate that perceived stress will be positively associated with
anxiety and depression among the front-line medical staff in the
context of COVID-19 pandemic.

Sleep problem has been identified as another health
consequence of stress (13, 14). A longitudinal study reveals
that reductions in perceived stress correlate significantly with
improvements in sleep quality (15). During the COVID-19
pandemic, worldwide researchers focus on sleep quality as an
important health indicator [e.g., (5, 16–18)]. Yet, these studies
hardly directly tested the correlation between stress and sleep
quality in the population of front-line medical staff. We aim to
explore the relation between stress and sleep quality among the
front-line medical staff. And we posit that perceived stress will
predict medical staff ’s poor sleep quality.

More importantly, it is worth noting that there are also some
medical staff who did not report poor sleep quality nor feelings
of anxiety/depression. Individual differences in psychological
strengths may explain the variability in how medical staff had
been coping with the perceived stress and thereby influence their
physical and mental health. Of the many psychological strengths,

hope has often been researched in connection with levels of
stress (19). In the present research, we examined one important
psychological strength, hope (20–22) as a potential moderator
of the association between perceived stress and health outcomes
(i.e., anxiety, depression, and sleep quality) in front-line medical
staff fighting against COVID-19.

Hope has long been considered as a critical trait of people
confronting serious life events (23). Snyder’s theory of hope
has emerged as the most dominant paradigm for understanding
individuals’ hope (24, 25). According to Snyder (26), trait hope is
an enduring cognitive-motivational and goal-oriented construct
composed of two distinct yet related elements, that is agency
and pathways. Agency refers to one’s initiating and sustaining
the motivation toward goal attainment, and pathways refer to
one’s sense of being able to make plans to achieve goals. Snyder’s
hope theory suggests that low hope persons yield more easily to
stressors; whereas high hope persons view stressors as motivating
challenges that enable them to achieve their goals (26).

However, scholars critically pointed out that a limitation
of this theory is its individualistic origin (20). In collectivist
cultures, agency may refer to the commitment and support
of external agents; pathways to goal attainment may involve
action of external agents (20, 27). Bernardo (20) proposed the
locus-of-hope theory as an extension of Snyder’ hope theory
through integrating external locus-of-hope dimensions (i.e.,
family, peer, spiritual). External-family locus-of-hope refers to
positive thoughts related to how goals can be achieved through
the help of family. External-peers locus-of-hope pertains to
thoughts that the degree to which friends or peers may operate
as catalysts of goal attainment.

Higher levels of internal locus-of-hope was associated with
less depression and anxiety (24, 28). Longitudinal studies also
find statistically significant long term effect of internal locus-
of-hope on future anxiety and depression (29). The protective
effect of hope in attenuating the relationship between negative life
events and depressive symptoms was attested to in an ethnically
diverse sample of college students (30). Similar stress-buffering
effects of internal locus-of-hope were demonstrated in adult
patients (31). Internal locus-of-hope also reduced the effects of
various adverse factors on anxiety and depression in adolescents
(32), young adults (33), and adults (34). Consistent with
conservation of resources theory of stress (35), these results show
how hope functions like a resource and that the maintenance
of this resource protects individuals for experiencing high levels
of stress and its consequences; it is when hope is low, that
individuals are driven to experiences the negative syndromes of
stress. While there has been evidence for the role of internal
locus-of-hope in reducing symptoms of anxiety and depression,
there have not been studies inquiring into its relationship with
physical symptoms like sleep quality.

There has also not been direct evidence of this stress-buffering
effect related to external locus-of-hope, as external locus-of-hope
is a relatively new construct. The evidence so far is that external
locus-of-hope dimensions predict measures of coping (36, 37)
and well-being in adolescents (38, 39), university students (40),
and adults (41). One recent study found consistently negative
associations between external locus-of-hope dimensions and
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anxiety during the COVID-19 pandemic (42). But no prior
research has investigated how external locus-of-hope moderates
the relationship between perceived stress and mental health
(i.e., depression, anxiety) or physical health (i.e., sleep quality),
although there is some research on the buffering effect of external
locus-of-hope on stressors and positive psychological outcome
(43, 44). External locus-of-hope can also be considered a resource
that protects individuals from stress and its psychological and
physical consequence, but the direct evidence for the stress-
buffering role of external locus-of-hope is not yet established.

In summary, this study examines whether hope serves as a
protective moderator in the association between perceived stress
and health outcomes (i.e., anxiety, depression, and sleep quality).
Bernardo (20) posited that the internal and external dimensions
are required for the full realization of hope under the context
of collectivist cultures. Based upon previous work, the present
research proposes that internal locus-of-hope might buffer the
relationship between stress and health outcomes of front-line
medical staff in China (see the hypotheses below). Moreover,
the role of external locus-of-hope as a potential moderator is
explored as well.

Hypothesis 1: Perceived stress will be positively associated
with anxiety/depression.

Hypothesis 2: Perceived stress will be negatively associated with
sleep quality.

Hypothesis 3: Internal locus-of-hope will moderate the
relationship between perceived stress and anxiety/depression.

Hypothesis 4: Internal locus-of-hope will moderate the
relationship between perceived stress and sleep quality.

MATERIALS AND METHODS

Participants and Procedure
Participants were 319 medical staff (age range: 22–54 years old,
Mage = 30.42 years, SD = 5.16; 37.90% men) from a tertiary
hospital designated treating suspected patients with COVID-19
in Shenzhen, China. These medical staff included 113 doctors
(35.40%), 57 medical technicians (17.90%; i.e., pharmacist,
radiation technician, and clinical laboratory examiner), and 149
nurses (46.70%). They all had college degree or above, and their
working years ranged from 0.5 to 31 years (Mworkingyears = 6.66
years, SD = 5.40). All participants provided informed consent
before completing the measures.

Participants were asked to complete the online questionnaires
during their spare time. In the introduction of survey, they were
told that they were engaging in a psychological investigation in
which there were no correct or incorrect answers. Data collection
was from mid-February to late March 2020, the most serious
period of the COVID-19 in China. The participants must be the
medical staff whoworked in the quarantine ward. Administration
staff andmedical staff who continued working in their own wards
were excluded from this study. The survey was distributed via
the hospital’s online communication platform (i.e., Enterprise
Wechat). In total, 385 front-line medical staff were approached,
and the response rate was 83.5%. As there were emergencies
during the pandemic period, some medical staff ’s rest time was

irregular, and they reported that it was impossible to estimate
their sleep time. In such cases, sleep time was encoded as
missing data. There was<0.1%missing data and themissing data
were estimated with regression procedure in SPSS. The research
procedures were approved by the Sun Yat-sen University ethics
committee (Approval Number: I0RG0003827).

Measures
Perceived Stress
Perceived stress is measured using the Chinese version (45) of the
10-item Perceived Stress Scale (CPSS) (46). Items are rated from
0 (never have) to 4 (have a lot). To reflect the perceived stress
triggered by the pandemic, each item emphasizes that all the
responses are based on the feelings since the outbreak of COVID-
19 (e.g., “Since the COVID-19 has occurred, how often have you
been upset because of something that happened unexpectedly?”)
Scale scores were the sum of items with reverse coding of relevant
items. Higher scores reflected a higher perceived stress brought
by the pandemic (Cronbach α = 0.75).

Locus-of-Hope
Locus-of-Hope Scale [LOHS; example items are “My parents
have lots of ways of helping me attain my goals” and “I have
been able to meet my goals because of my friends’ help,” (20)]
was used to measure the trait hope of medical staff. Three of its
four sub-scales were used for the current study: internal, external-
family, and external-peer LOH. The external-spiritual LOH was
not included as a majority of the population in China have no
religious affiliation. Each sub-scale comprises eight items, with
a four-point Likert-type scale ranging from 1 (definitely false)
to 4 (definitely true) for scoring each item. The Chinese version
has been validated previously (27, 47). For the present study, the
Cronbach α were 0.90 for internal LOH, 0.91 for external-family
LOH, and 0.90 for external-peer LOH.

Anxiety and Depression
Hospital Anxiety and Depression Scale [HADS; (48)] was used
to measure anxiety and depression. This scale includes 14 items
making up two 7-item sub-scales, onemeasuring anxiety (HADS-
A) and the other depression (HADS-D). Items are rated from
0 (not a problem) to 3 (high level of problems). A higher total
score ranging from 0 to 21 of each sub-scale represents higher
levels of anxiety and depression. A score of 7 or lower indicates
no signs of anxiety or depression, 8–10 a borderline case of
anxiety or depression, 11 or higher a definite case of anxiety or
depression (49). The Chinese version of HADS has been validated
(50, 51). Cronbach α in this sample were 0.81 for anxiety and 0.80
for depression.

Sleep Quality
Sleep quality during the latest 1 month was assessed by the
Chinese version of Pittsburgh Sleep Quality Index (PSQI) (52,
53). It includes 19 items, which are combined into seven
clinically-derived component scores-subjective sleep quality,
sleep latency, sleep duration, habitual sleep efficiency, sleep
disturbance, sleep medication and daytime dysfunction. The
score of each component ranges from 0 (no difficulty) to 3 (severe
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TABLE 1 | Univariate and bivariate statistics for all study variables (N = 319).

Variables M (SD) 1 2 3 4 5 6 7 8 9

1 Sex 0.62 (0.49)

2 Age 30.42 (5.16)

3 Work years 6.66 (5.40) −0.03 0.90***

4 Stress 15.35 (5.40) 0.17** −0.04 0.02

5 INT 24.54 (3.53) −0.07 −0.01 0.00 −0.50***

6 EXF 23.42 (4.28) −0.03 0.00 0.02 −0.33*** 0.69***

7 EXP 22.88 (3.88) −0.08 −0.03 −0.01 −0.24*** 0.65*** 0.74***

8 Anxiety 5.62 (3.63) 0.06 0.04 0.04 0.66*** −0.46*** −0.31*** −0.29***

9 Depression 5.08 (3.77) 0.08 0.08 0.09 0.66*** −0.49*** −0.30*** −0.28*** 0.76***

10 Sleep 6.66 (3.49) 0.12* −0.01 0.03 0.49*** −0.37*** −0.19*** −0.15** 0.54*** 0.54***

Sex was dummy coded such that 0 = male, 1 = female. INT, internal locus-of-hope; EXF, external-family locus-of-hope; EXP, external-peer locus-of-hope; Sleep, sleep quality. *p <

0.05, **p < 0.01, ***p < 0.001.

difficulty). A total score is produced by summing the seven
component scores, with a higher score indicating worse sleep
quality. Previous research [e.g., (6)] has suggested a cut-off of
the total score at 8 or above for the signs of poor sleep quality.
Cronbach α in current study was 0.76.

Demographic Variables
In addition to the above research instruments, participants
completed a questionnaire soliciting information about sex, age,
and work years.

Data Analysis
We hypothesized that locus-of-hope would moderate the
associations between stress and health (i.e., anxiety, depression,
sleep quality). To test the moderation hypotheses, we used the
PROCESS macro for SPSS [Model 1; (54)]. PROCESS calculates
bias-corrected and accelerated bootstrapped confidence intervals
(10,000 re-samples) for the size of each direct or conditional
effect, with a significant effect indicated by a confidence interval
that does not contain zero. To yield standardized coefficients,
all variables (excluding sex) were converted to z-scores prior
to analysis.

RESULTS

Preliminary Analyses
The prevalence of anxiety (HADS-A score ≥8) was 29.70%, and
depression (HADS-D score ≥8) was 28.80%; 38.90% had poor
sleep quality (PSQI score≥8). Table 1 presents the descriptive
statistics for all variables in this study. Perceived stress was
negatively correlated with each dimension of locus-of-hope,
and positively correlated with health outcomes (i.e., anxiety,
depression, and sleep quality) of medical staff. Dimensions of
locus-of-hope were negatively correlated with anxiety, depression
and sleep quality. There were no significant differences in
perceived stress, each dimension of locus-of-hope and health
outcomes (Fs = 0.03∼1.55, ps > 0.05) among the three types
of medical staff (doctors, medical technicians, nurses). Among
the demographic variables, only sex was significantly related to
stress (Mmale = 14.18, SD = 5.47; Mfemale = 16.06, SD = 5.23;

t = −3.05, p < 0.01) and sleep quality (Mmale = 6.15, SD =

3.23;Mfemale = 6.98, SD = 3.61; t = −2.06, p < 0.05), so sex was
included as control variable in subsequent analyses.

Test of Moderation Model
For the present purposes, moderation was established if the
interaction effect of stress and locus-of-hope existed (54).
Following the principles of selecting control variables (55) when
testing the interaction effect of stress and each locus-of-hope
dimension, the other two dimensions were included as covariates
due to the significant associations between each dimension of
hope and health outcomes of the medical staff. As Table 2 shows,
only internal locus-of-hope moderated the association between
perceived stress and anxiety. Perceived stress was positively
associated with anxiety among medical staff with different levels
of internal locus-of-hope. But simple effects analysis showed that
for medical staff with low internal locus-of-hope, this positive
relationship was stronger as indicated by the higher beta (Bsimple

= 0.50, t = 11.62, p < 0.001), compared to medical staff with
high internal locus-of-hope, where the beta (Bsimple = 0.33, t =
8.56, p < 0.001) was still positive but smaller. The comparison of
the relationship between perceived stress and anxiety for low and
high internal locus-of-hope medical staff is shown in Figure 1A.

Internal locus-of-hope, external-family locus-of-hope, and
external-peer locus-of-hope moderated the association between
perceived stress and depression. Perceived stress was positively
associated with depression among medical staff with different
levels of internal and external locus-of-hope. But simple effects
analysis showed that for medical staff with low internal locus-
of-hope, this positive relationship was stronger as indicated by
the high beta (Bsimple = 0.54, t = 12.35, p < 0.001), while
for those with high internal locus-of-hope, the beta was still
positive but weaker (Bsimple = 0.28, t = 7.43, p < 0.001). The
comparison of the relationship between perceived stress and
depression for low and high internal locus-of-hope medical staff
is shown in Figure 1B. For medical staff with low external-
family locus-of-hope, this positive relationship was stronger as
indicated by the higher beta (Bsimple = 0.48, t = 11.00, p <

0.001), while for those with high external-family locus-of-hope,
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TABLE 2 | Testing the moderation models of stress on health outcomes (N = 319).

Outcomes Predictors R2 F β T 95% CI

Anxiety Sex −0.08 −0.93 [−0.25, 0.09]

EXF 0.06 0.98 [−0.07, 0.20]

EXP −0.10 −1.53 [−0.23, 0.03]

Stress 0.61 12.71*** [0.52, 0.71]

INT −0.15 −2.38* [−0.28, −0.03]

Stress × INT 0.49 49.01*** −0.12 −3.32** [−0.20, −0.05]

Sex −0.08 −0.88 [−0.25, 0.10]

INT −0.14 −2.16* [−0.27, −0.01]

EXP −0.07 −1.11 [−0.20, 0.06]

Stress 0.60 12.33*** [0.50, 0.69]

EXF 0.03 0.43 [−0.10, 0.16]

Stress × EXF 0.47 46.40*** −0.06 −1.63 [−0.14, 0.01]

Sex −0.08 −0.88 [−0.25, 0.10]

INT −0.15 −2.31* [−0.28, −0.02]

EXF 0.06 0.90 [−0.07, 0.19]

Stress 0.60 12.32*** [0.50, 0.69]

EXP −0.10 −1.47 [−0.23, 0.03]

Stress × EXP 0.47 46.38*** −0.06 −1.61 [−0.13, 0.01]

Depression Sex −0.04 −0.45 [−0.20, 0.13]

EXF 0.09 1.42 [−0.04, 0.22]

EXP −0.08 −1.23 [−0.20, 0.05]

Stress 0.59 12.40*** [0.49, 0.68]

INT −0.23 −3.66*** [−0.36, −0.11]

Stress × INT 0.50 52.90*** −0.18 −4.89*** [−0.25, −0.11]

Sex −0.03 −0.34 [−0.20, 0.14]

INT −0.21 −3.23** [−0.34, −0.08]

EXP −0.04 −0.60 [−0.17, 0.09]

Stress 0.57 11.83*** [0.48, 0.66]

EXF 0.04 0.54 [−0.10, 0.17]

Stress × EXF 0.46 56.74*** −0.11 −2.94** [−0.18, −0.04]

Sex −0.04 −0.42 [−0.21, 0.14]

INT −0.23 −3.50*** [−0.36, −0.10]

EXF 0.08 1.24 [−0.05, 0.22]

Stress 0.57 11.65*** [0.47, 0.66]

EXP −0.07 −1.09 [−0.21, 0.06]

Stress × EXP 0.45 58.10*** −0.08 −2.05* [−0.15, −0.003]

Sleep Sex 0.07 0.65 [−0.13, 0.27]

EXF 0.11 1.41 [−0.04, 0.27]

EXP 0.02 0.32 [−0.13, 0.18]

Stress 0.41 7.27*** [0.30, 0.52]

INT −0.27 −3.54*** [−0.42, −0.12]

Stress × INT 0.29 20.78*** −0.10 −2.23* [−0.19, −0.01]

Sex 0.06 0.55 [−0.15, 0.26]

INT −0.27 −3.50*** [−0.42, −0.12]

EXP 0.05 0.59 [−0.10, 0.20]

Stress 0.40 6.94*** [0.28, 0.51]

EXF 0.10 1.21 [−0.06, 0.25]

Stress × EXF 0.27 19.64*** 0.004 0.08 [−0.08, 0.09]

Sex 0.07 0.71 [−0.13, 0.27]

INT −0.27 −3.48*** [−0.42, −0.12]

EXF 0.11 1.42 [−0.04, 0.27]

(Continued)

TABLE 2 | Continued

Outcomes Predictors R2 F β T 95% CI

Stress 0.40 7.13*** [0.29, 0.52]

EXP 0.02 0.20 [−0.14, 0.17]

Stress × EXP 0.25 27.38*** −0.07 −1.54 [−0.15, 0.02]

CI, bootstrapped confidence interval; INT, internal locus-of-hope; EXF, external-

family locus-of-hope; EXP, external-peer locus-of-hope; Sleep, sleep quality; Stress ×

INT/EXF/EXP, interactions of stress and INT/EXF/EXP. The bolded 95% CI indicated

significant interaction effects. *p < 0.05, **p < 0.01, ***p < 0.001.

the beta was still positive but weaker (Bsimple = 0.32, t = 8.31, p
< 0.001). The comparison of the relationship between perceived
stress and depression for low and high external family locus-
of-hope medical staff is shown in Figure 1C. For medical staff
with low external-peer locus-of-hope, this positive relationship
was stronger as indicated by the higher beta (Bsimple = 0.45, t =
10.40, p < 0.001), while for those with high external-peer locus-
of-hope, the beta was still positive but weaker (Bsimple = 0.34, t
= 8.76, p < 0.001). The comparison of the relationship between
perceived stress and depression for low and high external peer
locus-of-hope medical staff is shown in Figure 1D.

Only internal locus-of-hope moderated the association
between perceived stress and sleep quality. Perceived stress was
positively associated with sleep quality among medical staff
with different levels of internal locus-of-hope. But simple effects
analysis showed that for medical staff with low internal locus-
of-hope, this positive relationship was stronger as indicated by
the higher beta (Bsimple = 0.33, t = 7.21, p < 0.001), compared
to medical staff with high internal locus-of-hope, where the beta
(Bsimple = 0.20, t = 5.16, p < 0.001) was still positive but smaller.
The comparison of the relationship between perceived stress and
sleep quality for low and high internal locus-of-hopemedical staff
is shown in Figure 1E.

DISCUSSION

This was the first study to directly investigate the relationship
between perceived stress and health outcomes (i.e., anxiety,
depression, and sleep quality) among front-line medical staff
from the perspective of positive psychology during the outbreak
of COVID-19 in China. The prevalence of anxiety (29.70%),
depression (28.80%), poor sleep quality (38.9%) is high and
similar to the result of a meta-analysis study focusing on front-
line medical staff during COVID-19 pandemic, that is 23.2%
for anxiety, 22.8% for depression, and 38.9% for insomnia (7).
Furthermore, the perceived stress was significantly associated
with anxiety, depression, and sleep quality. The deleterious effects
of stress on anxiety, depression, and sleep quality have been
documented by abundant research [e.g., (9, 11, 12, 56)].

Recently published research has focused on the psychological
impacts of COVID-19 onmedical staff yet ignoring one’s personal
agency in improving one’s own psychological well-being [e.g., (2,
3, 6)]. Our research paid attention to the protective role of hope in
both mental and physical health of front-line medical staff during
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FIGURE 1 | (A,B,E) Illustrate internal locus-of-hope as a moderator of relationships between stress and anxiety, depression, and sleep quality, respectively. (C,D)

Illustrate external family locus-of-hope and external peer locus-of-hope, respectively, as moderator of the relationship between stress and depression. INT, internal

locus-of-hope; EXF, external-family locus-of-hope; EXP, external-peer locus-of-hope.

the COVID-19 pandemic. In line with our assumptions and also
consistent with past research, internal locus-of-hope was shown
to buffer the effect of perceived stress on anxiety and depression
(24, 28–30). Furthermore, internal locus-of-hope moderated the
relationship between perceived stress and sleep quality.

Maintaining hope during times of stress may promote medical
staff to perceive such stressful events as challenges to be addressed
or goals to be attained. Ultimately, this may reduce anxiety,
depression, and improve sleep quality. Due to the nature of
public health emergency, front-line medical staff had to work
and rest in the isolated environment. Working in the closed
medical ward, wearing protective equipment, and self-isolating
in the designated hotel resulted in medical staff ’s being alone
for most time. Under this specific circumstance, medical staff
have to rely more on themselves than on external agents to
alleviate perceived stress. Medical staff may also be accustomed
to being self-reliant (e.g., relying on his or her own medical
knowledge) instead of relying on their family members or
friends to achieve medical goals as decreasing the risk of
getting infected.

Moreover, external locus-of-hope (i.e., family and peer)
buffered the effect of perceived stress on depression, but not
anxiety. One possible explanation might be that hopelessness
constitutes a major part of depression (57), thus both internal

and external locus-of-hope significantly buffered the effect of
perceived stress on depression. Anxiety represents anticipatory
concerns regarding the negative outcome of a stressful event
(58). In this study, medical staff ’s anxiety may be mainly
manifested as worries regarding the risk of infection when
treating patients with suspected COVID-19 pneumonia. Social
support had been proven to buffer the effect of perceived stress
on anxiety [e.g., (59, 60)]. Yet, medical staff are likely to be
away from family during this period, which could mitigate
the possible role of family as sources of hope; similarly, as
one’s medical staff peers are also under stress, they may
not be potent hope sources, too. As such, internal locus-
of-hope, that is relying on oneself (e.g., medical knowledge
and clinical practice) rather than relying on the support of
external agents (i.e., family and peer) may better mitigate the
anxiety response to risk infection as one source of perceived
stress. Further research is needed to explore the reason external
locus-of-hope functions differently from internal locus-of-hope
in its moderation role between perceived stress and various
health outcomes.

This study contributes to our knowledge of hope by
confirming its moderation role between perceived stress and
health outcomes. In particular, the study reveals the difference
between internal and external locus-of-hope in moderating the
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relationships between perceived stress and health outcomes.
This study also has implications for interventions: medical staff
who experienced mood and sleep disturbances may benefit
from hope-focused preventive interventions. The interventions
would be to help foster in medical staff both internal locus-
of-hope and external locus-of-hope. A single-session 90min
hope intervention (61), could be applicable to the front-
line medical staff without occupying too much of their rest
time. Medical staff could benefit from this short-term hope
intervention by reconsidering their personal goals, potential
obstacles and alternative pathways for goal attainment in the
workplace. Our department should also encourage medical
staff to call their family members and interact with their
peers online as routine tasks after work. Acquiring support
from peers or family members in achieving goals could
prevent medical staff from developing depressive mood. Future
research should examine how best to foster both external
and internal locus-of-hope in the population of front-line
medical staff.

Our findings should be interpreted in light of several
limitations. First, the present study was exploratory and
employed a cross-sectional design, which prohibited
causal conclusions. Prospective research is necessary
to determine the causal interrelationships between the
variables in our study. Second, all medical staff were
from one tertiary hospital, so caution should be exercised
when generalizing our results to medical staff in other
regions of China. Third, as we used self-report measures
for all model variables, a common-method bias might
exist which may impact validity. Multiple data collecting
methods should be used in further research to improve
internal validity.
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