
A Multisample Path Analysis Including
a Novel Psychological Indicator, Attitude
Toward Life, After the First Wave
of COVID-19

Fan Li1, Haiping Gu2, Umit Tokac1, Kimberly Werner1, Anne F. Fish1

and Qingqing Lou3

Abstract
Introduction: During the COVID-19 outbreak, China applied a unique volunteerism system in which nurses and physicians

traveled to the epicenter to care for patients. During the same period, another group, nurse and physician nonvolunteers,

stayed at their home hospitals outside of the epicenter and cared for patients without COVID-19. Yet only one Chinese

study examined psychological responses comparing these groups.

Objective: To explore whether relationships among compassion satisfaction, general health, attitude toward life, satisfaction

with life, perceived stress, and posttraumatic stress disorder (PTSD) symptomatology differ between volunteers and nonvo-

lunteers. Attitude toward life is examined for the first time in COVID-19 research.

Methods: A cross-sectional study was conducted (259 nurse and physician volunteers, 330 nurse and physician nonvolun-

teers). Online survey data were analyzed using multisample path analysis.

Results: There was no significant difference between volunteer and nonvolunteer models. In the volunteer model, paths sig-

nificantly related to PTSD symptomatology included compassion satisfaction (total effect, β=−0.12), general health (total

effect, β=−0.09), attitude toward life (direct effect, β=−0.30; total effect, β=−0.30), and perceived stress (direct

effect, β= 0.30; total effect, β= 0.30), and in nonvolunteers included general health (direct effect, β=−0.11; total effect,
β =−0.11) and attitude toward life (direct effect, β=−0.47; total effect, β=−0.47).
Conclusion: No significant difference between models means both groups could benefit from psychological intervention.

Within each model, significant paths were identified. For volunteers, counselors might focus on compassion satisfaction

and perceived stress and, for both volunteers and nonvolunteers, on health and attitude toward life. Delivering counseling

based on key indicators in China may help prevent or mitigate PTSD. Globally, researchers could identify factors to target

and determine to whom long-term counseling might be directed. Findings about attitude toward life lay the groundwork

for future research.
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Introduction/Background
China experienced the first wave of coronavirus disease
(COVID-19) between January and March 2020 and 40,000
health care volunteers (VOL) traveled across China to
Hubei Province, the epicenter, to provide direct care to
COVID-19 patients (China Youth On Line, 2020; Leung
et al., 2020; The State Council The People’s Republic of
China, 2020a). Due to China’s unique volunteerism system,
Chinese nurses and physicians responded immediately to a
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national call to service, even with the uncertainty surrounding
COVID-19, due to a sense of duty and patriotism to remedy a
major health care deficit, a lack of frontline health care person-
nel (People’s Daily, 2020). During this disaster, the threat of
COVID-19 infection and overwhelmingly heavy workloads
jeopardized the psychological well-being of health care pro-
viders (De Kock et al., 2021; National Administration of
Disease Prevention and Control, 2020).

During this crisis at the epicenter, the National Health
Commission of the People’s Republic of China issued prin-
ciples for emergency psychological intervention to
help health care VOL cope and provided brief on-the-
spot telephone counseling (Kang et al., 2020; National
Administration of Disease Prevention and Control, 2020).
Although it may have addressed satisfaction with life and
perceived stress in crisis mode, this brief intervention
might not have been sufficient to address more pathological
sequelae such as posttraumatic stress disorder (PTSD) after
health care providers returned to their home hospitals.

Now that three years have passed since the outbreak,
countries such as the United States (U.S.), the United
Kingdom, and China are becoming more aware of the
severity of aftereffects and are calling for intensive, large-
scale, and longer-term psychological interventions for
health care providers internationally to mitigate the
COVID-19-related psychological burden and improve psy-
chological well-being (Organisation for Economic
Co-operation and Development, 2021; The State Council
The People’s Republic of China, 2020b; Tri-Council for
Nursing, 2021; Türközer & Öngür, 2020; Vostanis & Bell,
2020). Questions remain as to whom these extensive inter-
ventions might be directed and what psychological variables
should be targeted.

Review of Literature
The overarching framework used in the current study is the
HOPE model that reflects the content, context, and essence
of disaster nursing (Hugelius & Adolfsson, 2019).
Although the HOPE model was developed before the
COVID-19 crisis, it can be applied to the personal, profes-
sional, and environmental situations surrounding this crisis
because its core elements are highly applicable today:
Holistic health assessment and promotion, Organization
and management of immediate response, Professional adap-
tation, and Endurance and recovery (Hugelius & Adolfsson,
2019). This study focuses mainly on the final element, endur-
ance and recovery. According to this model, disasters are
characterized by being unpredictable, unplanned, unex-
pected, and uncertain; they result in a substantial amount of
human suffering. Disasters result in serious disruption with
shock, feeling overwhelmed, and frustration with not being
able to make immediate changes to improve the situation.
Losses and influences that are material, human, environment,
and economic occur.

The HOPE model emphasizes how disasters dramatically
change what is referred to as (a) personal borders such as
comfort zone and moral obligation, (b) professional borders
such as changing roles and new competencies demanded,
and (c) environmental borders such as performance of
duties outside of usual practice settings and safety concerns.
The process of disaster nursing at the epicenter included
being hit by reality, adapting to the conditions, providing
aid, relief, and caring. Then recovering, remembering, and
growing occur. The model also displays time across the
event. During a crisis, short-term counseling is provided, but
in the current context where the pandemic continues with
varying degrees of outbreaks across countries, the concern
now is getting long-term counseling to enhance psychological
well-being of large numbers of people. Modeling first-wave
conditions can help in decision-making about long-term coun-
seling as it depicts the degree of challenges at hand.

The research based on psychological variables exam-
ined in health care providers at the epicenter is fragmented
and limited. For example, one related study found moder-
ate to high compassion satisfaction in frontline nurses
(Jiang et al., 2021). Studies more generally on those psy-
chological variables important to health care providers
used one-group study designs. This was the case for per-
ceived stress (Leng et al., 2021; Mo et al., 2020; Mo
et al., 2021; Zhan et al., 2020; Zhang et al., 2020) and
PTSD (Leng et al., 2021). Moreover, research on per-
ceived stress in frontline VOL in China used various
stress scales and cutoff scores.

Liao et al. (2021), a Chinese researcher, published initial
work at the epicenter and studied groups of health care pro-
viders to determine who might need long-term psychological
counseling in China. Specifically, the VOL were frontline
health care VOL who traveled to Hubei Province and
worked directly with COVID-19 patients. In contrast, the
nonvolunteers (NV) were health care providers outside of
Hubei Province who had no contact with COVID-19
patients. On the face of it, one might predict that frontline
health care providers should be given psychological counsel-
ing first and need it the most. However, this premise may or
may not be the case. First, there are few studies that serve as a
research base to support or refute this idea. Second, Liao et al.
(2021) found in a large sample that perceived stress was
lower in the VOL than in NV. This is an interesting finding
that deserves further study.

No research was found that examined general health in the
COVID-19 literature, yet people have reported specific
symptoms (Ren et al., 2021; Zhou et al., 2021). More
research on general health using advanced modeling tech-
niques is warranted.

One psychological response not yet examined in the
COVID-19-related literature is the novel measure, attitude
toward life. This measure encompasses the elements of eval-
uation of ordinary life and connectedness, evaluation of indi-
vidual efforts, and the futility of life. Attitude toward life
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already has established importance in a previous earthquake
disaster situation in Asia (Uchida et al., 2014) as well as in
qualitative studies in which health care providers described
rethinking their life situation because of the COVID-19
crisis (Liu et al., 2020; Sun et al., 2020). Quantitative studies
are needed on attitude toward life within a COVID-19 context.

The purpose of the current study is to extend the work of
Liao et al. (2021) and, in addition, include a novel psycholog-
ical measure, attitude toward life. We explored, using multi-
sample path analysis, whether the models of relationships
among compassion satisfaction, general health, attitude
toward life, satisfaction with life, perceived stress, and
PTSD symptomatology differ between contrasting groups:
frontline health care VOL in Hubei Province and a health
care nonvolunteer group outside Hubei Province with no
COVID-19 patient contact. For the purpose of this paper,
compassion satisfaction is defined as the pleasure derived
from work (Professional Quality of Life, 2021). General
health refers to individuals’ perceptions about their health
status (Centers for Disease Control and Prevention [CDC],
2018). Attitude toward life reflects the meaning of life
(Uchida et al., 2014). Satisfaction with life is defined as
how much a person likes his/her life (Veenhoven, 1996).
Perceived stress refers to the feelings or thoughts that an indi-
vidual has about how much stress they are under at a given
point in time or over a given time period (Phillips, 2016).
Posttraumatic stress disorder refers to an anxiety problem
that develops after extremely traumatic events, such as a
natural disaster (American Psychological Association
[APA], 2022) with PTSD symptomatology comprised of
four clusters of symptoms: reexperiencing the event, alterations
in arousal, avoidance, and negative alterations in cognition and
mood (APA, 2013). These specific constructs were chosen to
examine in the current analyses based on a review of the

previous literature pertaining to experiences of health care pro-
viders during the pandemic (He et al., 2021; Liu et al., 2020;
Sun et al., 2020) as well as their important health and quality
of life implications for health care providers. Due to the explor-
atory nature of the analyses, no a priori hypothesis was made
regarding whether relationships among psychological and
health variables differ between VOL and NV groups.

Methods

Design
The current study used a cross-sectional design. Reporting
was done following the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) checklist
(Equator Network, 2021).

Research Question
The research question is: Using multisample path analysis, do
the models of relationships among compassion satisfaction,
general health, attitude toward life, satisfaction with life, per-
ceived stress, and PTSD symptomatology differ between
frontline health care VOL in Hubei Province and health care
NV outside Hubei Province with no COVID-19 patient
contact? A hypothesized model that is used in path analysis
is presented in Figure 1. This model was built upon previous
psychological research (Guo et al., 2014; Haber et al., 2013;
Jacobowitz et al., 2015; Samios, 2018; Schiff & Lane, 2019;
Tirgari et al., 2019) and COVID-19-related research
(González-Pando et al., 2022; Kader et al., 2021; Leng
et al., 2021; Rogowska et al., 2020; Zheng et al., 2020), illus-
trating a framework that depicts relationships among psycho-
logical and health variables.

Figure 1. The hypothesized model.
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Sample
Convenience sampling was used in the current study. A nurse
researcher recruited participants by inviting nurse directors,
chief physicians, and team leaders from eight provinces in
Central, Southern, Eastern, and Western China to send a
clickable online survey invitation to eligible health care pro-
viders on their lists. Although the clinical leaders had lists of
potential participants, it was not administratively possible to
have them do random sampling.

Inclusion/Exclusion Criteria
Inclusion criteria for VOLwere nurses or physicians >18 years
of age; signed up as VOL, traveled, had direct contact with
patients with COVID-19 in Hubei Province; and returned to
their home hospitals outside of Hubei Province; and volun-
teered to participate in the study. Inclusion criteria for NV
were nurses or physicians >18 years of age; worked at home
hospitals outside of Hubei Province during COVID-19; had
no contact with COVID-19 patients; and volunteered to partic-
ipate in the study. An exclusion criterion was a lack of internet
access. Sample size was determined for multivariate analysis
using a rule of thumb recommending 10 respondents for
each of the 49 items (Tabachnick & Fidell, 2007).

Ethical Considerations
The current study complied with the Declaration of Helsinki.
Individuals participated in the study anonymously and volun-
tarily. Ethical approvals were obtained from Institutional
Review Boards at a U.S. university (approval number:
275305) and a Chinese hospital (approval number:
2020LWKY022). A digital consent was obtained from
each participant. Permissions were obtained for the use of
research instruments.

Study Instruments
Compassion satisfaction was measured using a subscale of
the Professional Quality of Life Scale Version 5 (Stamm,
2010). This is a 10-item subscale that measures the pleasure
derived from being able to do work well. It uses a 5-point,
Likert-type scale (never to very often). A sample item is: I
get satisfaction from being able to help people. A total
score ≤22 indicates low, between 23 and 41 indicates mod-
erate, and ≥42 indicates high compassion satisfaction.
Cronbach’s alpha was 0.82 (Zheng et al., 2013). In the
current study, Cronbach’s alpha was 0.94 in VOL and 0.95
in NV.

General health was measured using the General Health
item from the Healthy Days core questions (CDC, 2018). It
uses a 5-point, Likert-type scale (scored 1–5, poor to excel-
lent). The item is: After the experience of COVID-19,
would you say that in general your health was poor, fair,
good, very good, or excellent?

Attitude toward life was measured using the total score of
a Japanese Attitude Toward Life Scale (Uchida et al., 2011).
This 10-item scale assesses how individuals’ attitude toward
life is changed after a disaster; one item, conceptually non-
translatable to Chinese culture, was eliminated. The first
item measured the degree of change in attitude toward life
after the experience of COVID-19 using a 5-point,
Likert-type scale (not changed at all to changed a lot).
Only participants who choose changed somewhat or
changed a lot are automatically directed to the rest of the
scale, which uses a 7-point Likert-type scale (strongly dis-
agree to strongly agree). The scale has three factors: evalua-
tion of ordinary life and connectedness, evaluation of
individual efforts, and the futility of life (Uchida et al.,
2014). Sample items listed by factor are: (a) evaluation of
ordinary life and connectedness (I began to feel that normal
everyday living is important and makes me happy. I started
wanting to place a higher value on the connection with
my local community); (b) evaluation of individual efforts
(I started wanting to place a higher value on the sense of ful-
fillment I get from work or academics); and (c) the futility of
life (I began to feel that no matter how hard I try, it’s all in
vain). Cronbach’s alpha ranged from 0.89 to 0.97 (Uchida
et al., 2014). In the current study, Cronbach’s alpha was
0.66 in VOL and 0.69 in NV.

Satisfaction with life was measured using the total score of
the Satisfaction with Life Scale, a 5-item scale assessing
global cognitive judgments of satisfaction with one’s life
(Diener et al., 1985). It uses a 7-point Likert-type scale
(strongly disagree to strongly agree; Diener, 2017).
A sample item is: If I could live my life over, I would
change almost nothing. Cronbach’s alpha was 0.88 (Bai
et al., 2011). In the current study, Cronbach’s alpha was
0.87 in both VOL and NV.

Perceived stress was measured using the total score of the
Perceived Stress Scale; this 4-item scale examines experienc-
ing stress in various life situations (Carnegie Mellon
University Laboratory for the Study of Stress, Immunity
and Disease, 2015). It uses a 5-point, Likert-type scale
(scored 0–4, never to very often). A sample item is: How
often did you feel difficulties were piling up so high that
you could not overcome them? Cronbach’s alpha was 0.67
(Leung et al., 2010). In the current study, Cronbach’s alpha
was 0.62 in VOL and 0.56 in NV.

Posttraumatic stress disorder symptomatology was
measured using the total score of the PTSD Checklist for
Diagnostic and Statistical Manual of Mental Disorders
(DSM-5), a 20-item scale designed to assess the severity
of 20 DSM-5 symptoms of PTSD (U.S. Department of
Veterans Affairs PTSD, 2022). It uses a 5-point, Likert-type
scale (scored 0–4, not at all to extreme). A sample item is:
Taking too many risks or doing things that could cause you
harm. Consistent with clinical guidance, the current study
used a cutoff score ≥31 for probable PTSD (National
Center for PTSD, 2021). Cronbach’s alpha was 0.95 (Fung
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et al., 2019). In the current study, Cronbach’s alpha was 0.96
in VOL and 0.97 in NV.

Data Collection Procedure
A survey by invitation only was administered using a
Chinese online web-based platform (www.wjx.cn). It had
17 questions about demographic and clinical information
and 49 about psychological and health responses.
Questions were distributed on 11 pages with 6 questions
per page. Usability and technical functionality of the online
survey were thoroughly pilot tested. By clicking on the
online survey invitation, participants were granted access to
the survey between October 22 and November 20, 2020.
The Chinese platform required participants to fill in all
items. The surveys were completed anonymously to reduce
response bias and minimize risk. No incentive was offered.
Data entry was web-based and data were captured automati-
cally. Data were exported from www.wjx.cn and stored in a
password-protected computer that was only accessible to
researchers.

Statistical Analysis
All completed surveys were analyzed. In the one case of a
duplicate IP address, the first of the two completed surveys
was retained. To compare VOL and the NV groups in
terms of demographic, psychological, and health variables,
independent sample t-tests, and chi-square tests were used.
Bivariate correlation was utilized to examine relationships
among psychological and health variables in VOL and NV
groups. Path analysis was applied to monitor the influence
and total effect of compassion satisfaction, general health,
and attitude toward life on satisfaction with life, perceived
stress, and PTSD symptomatology in VOL and NV. To
investigate this influence, the hypothesized model was
applied to both the VOL and the NV groups. The hypothe-
sized model was used to examine the group differences
between VOL and NV by using the total sample. In order

to examine the model of VOL being different from the
model of NV, unconstrained and constrained model analyses
were obtained, and a chi-square difference test was computed
to examine if the constrained model was statistically different
from the unconstrained model. The constrained model was
the model with all parameters constrained to be equal
between VOL and NV. The unconstrained model was the
model with all parameters freely estimated.

After checking for VOL and NV model differences, each
model’s goodness of fit and modification indices were used
to obtain the reported VOL and NV models. To check the
model’s goodness of fit for both groups, chi-square and
goodness-of-fit indices, including comparative fit index
(CFI) and Root Mean Square Error of Approximation
(RMSEA), were used. A CFI value, ranging from 0 to 1
with recommending values >0.90, indicates a good fit.
Typically, there is a good fit when RMSEA is <0.05
(Kline, 2016). Descriptive analyses were conducted using
SPSS Statistics 26 and the path analysis was conducted
using AMOS 26.

Results

Sample Characteristics
Data from 589 participants were analyzed, including 259 par-
ticipants (229 nurses, 30 physicians; male= 65, female=
194) in VOL and 330 (313 nurses, 17 physicians; male=
18, female= 312) in NV. There were more males (p < .001)
and more physicians (p= .004) in VOL than NV. Mean
age in VOL (33.86± 5.52 years, range 23–51) was higher
than in NV (30.58± 6.67 years, range 20–50; p < .001).
The duration of work experience was longer in VOL
(11.68± 5.93 years) than NV (8.88± 7.26 years; p < .001).
In VOL, the duration of caring for COVID-19 patients was
48.70± 14.81 days. Additionally, the VOL group had signif-
icantly higher compassion satisfaction and satisfaction with
life as well as significantly lower perceived stress compared
to the NV group (Table 1). A higher percentage of nurses and
physicians in the VOL group (80.69%) experienced at least

Table 1. Psychological and Health Variables in Volunteers (VOL) and Nonvolunteers (NV).

Variables VOL (n= 259) NV (n= 330) p value

Compassion satisfaction (Mean± SD) 35.78± 6.43 32.20± 6.92 <.001

General health 2.81± 0.84 2.80± 0.81 .796

Attitude toward lifea (Mean± SD) 10.31± 10.26 10.79± 11.75 .656

Satisfaction with life (Mean± SD) 20.61± 6.06 19.34± 5.81 .010

Perceived stress (Mean± SD) 7.27± 1.66 7.62± 1.53 .008

PTSD symptomatology (Mean± SD) 10.79± 11.06 10.69± 11.78 .912

Have probable PTSD (%) 7.72 10.00 .338

PTSD= posttraumatic stress disorder.

Have probable PTSD= PTSD Checklist for Diagnostic and Statistical Manual of Mental Disorders score ≥31.
aBecause of the scoring requirements of the Attitude Toward Life Scale, for this variable, 209 participants were in the VOL group and 201 participants were in

the NV group.
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somewhat of an attitude toward life change compared to the
NV group (60.91%; p< .001). Tables 2 and 3 showed bivari-
ate correlations among psychological and health variables in
VOL and NV groups.

Multisample Path Analysis Results
The constrained model, with all parameters set to be equal
between VOL and NV, had goodness-of-fit values of χ2

(15)= 62.16, p< .05, CFI= 0.94, RMSEA= 0.07. The
unconstrained model with all parameters freely estimated
had goodness-of-fit values of χ2 (6)= 52.13, p < .05, CFI=
0.95, RMSEA= 0.11. A chi-square difference test indicated
that the constrained and the unconstrained models were not
significantly different, χ2dif= 10.03, df= 9, p= .348.
Therefore, the VOL model was not significantly different
from the NV model.

After checking the goodness of fit of the hypothesized
model (Figure 1) for both groups and applying necessary
modifications to ensure model fit, the models for VOL and
NV groups were obtained (Figures 2 and 3). Volunteers
data had a χ2 (5)= 4.84, p= .44, CFI >0.95, RMSEA <
0.05. Nonvolunteers data had a χ2 (4)= 6.15, p= .19, CFI
>0.95, RMSEA < 0.05.

In the VOL group (Figure 2), compassion satisfaction
and general health (r= 0.29), compassion satisfaction and
attitude toward life (r= 0.55), and general health and

attitude toward life (r= 0.30) were significantly correlated.
In the NV group (Figure 3), compassion satisfaction and
general health (r= 0.36), compassion satisfaction and atti-
tude toward life (r= 0.53), and general health and attitude
toward life (r= 0.22) were significantly correlated.

Table 4 shows standardized path coefficients for direct
and total effects in the VOL and NV models. For example,
in the VOL model, significant paths related to PTSD sympto-
matology included: (a) compassion satisfaction and PTSD
symptomatology (total effect, β=−0.12); (b) general health
and PTSD symptomatology (total effect, β=−0.09); (c) atti-
tude toward life and PTSD symptomatology (direct effect,
β=−0.30; total effect, β=−0.30); and (d) perceived stress
and PTSD symptomatology (direct effect, β= 0.30; total
effect, β= 0.30). In the NV model, significant paths related
to PTSD symptomatology included: (a) general health and
PTSD symptomatology (direct effect, β=−0.11; total effect,
β=−0.11) and (b) attitude toward life and PTSD symptoma-
tology (direct effect, β=−0.47; total effect, β=−0.47).

Discussion
This study extends previous research (Liao et al., 2021) by
incorporating a wider variety of relevant psychological and
health variables from the literature; the measure of attitude
toward life in the current study is novel. Compared to the

Table 2. Bivariate Correlations Among Psychological and Health Variables in Volunteers (VOL; n= 259).

Variable

Compassion

satisfaction

General

health

Attitude

toward life

Satisfaction

with life

Perceived

stress

PTSD

symptomatology

Compassion satisfaction 1.00

General health 0.29* 1.00

Attitude toward lifea 0.51* 0.32* 1.00

Satisfaction with life 0.51* 0.52* 0.30* 1.00

Perceived stress −0.48* −0.42* −0.37* −0.55* 1.00

PTSD symptomatology −0.31* −0.25* −0.39* −0.29* 0.41* 1.00

aBecause of the scoring requirements of the Attitude Toward Life Scale, for correlations involving attitude toward life, data from 209 participants were analyzed

in the VOL group.

*p< .001.

Table 3. Bivariate Correlations Among Psychological and Health Variables in Nonvolunteers (NV; n= 330).

Variable

Compassion

satisfaction

General

health

Attitude

toward life

Satisfaction

with life

Perceived

stress

PTSD

symptomatology

Compassion satisfaction 1.00

General health 0.36** 1.00

Attitude toward lifea 0.47** 0.18* 1.00

Satisfaction with life 0.50** 0.39** 0.27** 1.00

Perceived stress −0.46** −0.34** −0.30** −0.51** 1.00

PTSD symptomatology −0.28** −0.21** −0.49** −0.23** 0.30** 1.00

aBecause of the scoring requirements of the Attitude Toward Life Scale, for correlations involving attitude toward life, data from 201 participants were analyzed

in the NV group.

*p< .05, **p< .001.
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NV group, a significantly higher percentage of health care
providers in the VOL group experienced at least somewhat
of an attitude toward life change, reflecting that they reeval-
uated their life situations when directly facing a disaster
(Uchida et al., 2014). This difference might be due to the
strong powerlessness that frontline health care VOL experi-
enced when facing the unknown future at the epicenter (He
et al., 2021). Compared to NV, VOL might be more likely
to reassess what things were meaningful to their lives after
returning from the epicenter. In the pandemic context, the
Attitude Toward Life Scale had content validity, had items
that resonated with health care providers, and was feasible
in an online survey setting. Future research is warranted to
study the scale with diverse populations.

Like Liao et al. (2021), in the current study, perceived
stress was lower in the volunteer group than the nonvolunteer
group. The reason for the lower perceived stress in the volun-
teer group may be due to receiving COVID-19-related train-
ing, psychological support, and living accommodations that
the NV did not receive (Liao et al., 2021). Although no
differences were found between VOL and NV models, the
volunteer group reported lower perceived stress than the non-
volunteer group. This is unexpected and should be the focus
of future research.

This study also extends previous research (Liao et al.,
2021) by successfully utilizing a high-level statistical model-
ing technique, multisample path analysis. Due to the explor-
atory nature of the current study, there is no evidence base to

Figure 2. Path analysis model for volunteers.

Figure 3. Path analysis model for nonvolunteers *p < .05.

Li et al. 7



explain why VOL and NV models were not significantly dif-
ferent. This lack of difference between the models indicates
that both groups could benefit from psychological counsel-
ing. One such therapy is cognitive processing therapy, a spe-
cific type of cognitive behavioral therapy developed to
reduce symptoms of PTSD occurring after a variety of trau-
matic events including natural disasters (APA, 2017). It has
been recommended by international practice guidelines as a
frontline intervention to target PTSD (Haagen et al., 2015).
Future studies are needed, especially large-scale randomized
controlled trials with diverse samples, to determine the
effectiveness of cognitive processing therapy on PTSD in
nurses and physicians within the current COVID-19
context in China.

An advantage of the multisample path analysis technique
used in the current study is that we can use those paths with a
significant total effect on PTSD symptomatology to identify
potential key early indicators to prevent PTSD and inflection
points for intervention to mitigate PTSD for VOL and NV
groups. In the VOL group, potential key early indicators to
prevent PTSD and inflection points for intervention to miti-
gate PTSD are compassion satisfaction, general health, atti-
tude toward life, and perceived stress. This means that
improving compassion satisfaction or improving general
health would be associated with reducing perceived stress
and consequently associated with reducing the severity of
PTSD symptomatology. Improving attitude toward life or
reducing perceived stress would be associated with reducing
the severity of PTSD symptomatology. In the current study,
compassion satisfaction was most frequently at a moderate
level, general health only good or fair, and mean attitude
toward life low in the VOL group; therefore, counseling to
focus on these variables in the VOL group may have benefi-
cial effects.

The research base underlying the significant paths we dis-
covered through path analysis is minimal. In the current
study, in the VOL model, compassion satisfaction was nega-
tively correlated with perceived stress, and perceived stress
was positively correlated with PTSD symptomatology.
These two relationships were consistent with findings
during the pandemic in one-group studies on frontline
nurses in Spain (González-Pando et al., 2022) and frontline
nurse VOL in China (Leng et al., 2021).

In the NV group, potential key early indicators to prevent
PTSD and inflection points for intervention to mitigate PTSD
are general health and attitude toward life. This means that
enhancing general health or improving attitude toward life
would be associated with reducing the severity of PTSD symp-
tomatology. In the current study, general health was only good
or fair, and mean attitude toward life was low in the NV group;
counseling to emphasize these variables in the NV group may
have beneficial effects. Overall, future studies need to be done
to determine (a) if VOL would benefit from cognitive process-
ing therapy with emphasis on compassion satisfaction, general
health, attitude toward life, and perceived stress and (b) if NV
would benefit from cognitive processing therapy with emphasis
on general health and attitude toward life.

Strengths and Limitations
The study has major strengths. This is the first study to use the
Attitude Toward Life Scale (Uchida et al., 2014) during
COVID-19 and explore the relationships between attitude
toward life and other psychological responses. Additionally,
the design incorporating a multisample approach with
advanced modeling techniques was more rigorous than that
found in other studies in the literature. A limitation of the
current study is the use of self-report measures, which

Table 4. Standardized Path Coefficients in Models for Volunteers (VOL) and Nonvolunteers (NV).

Paths

VOL (n= 259) NV (n= 330)

Direct effects Total effects Direct effects Total effects

Satisfaction with life

Compassion satisfaction → satisfaction with life 0.28* 0.39 0.28* 0.38

General health → satisfaction with life 0.32* 0.40 0.18* 0.24

Attitude toward life → satisfaction with life – – – 0.06

Perceived stress → satisfaction with life −0.28* −0.28 −0.32* −0.32
Perceived stress

Compassion satisfaction → perceived stress −0.39* −0.39 −0.30* −0.30
General health → perceived stress −0.31* −0.31 −0.20* −0.20
Attitude toward life → perceived stress – – −0.18* −0.18

PTSD symptomatology

Compassion satisfaction → PTSD symptomatology – −0.12 – –

General health → PTSD symptomatology – −0.09 −0.11* −0.11
Attitude toward life → PTSD symptomatology −0.30* −0.30 −0.47* −0.47
Perceived stress → PTSD symptomatology 0.30* 0.30 – –

PTSD= posttraumatic stress disorder.

*p< .05.
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could have resulted in overestimation or underestimation of
psychological burden. Additionally, due to the cross-sectional
design, causality cannot be inferred from the results; the path
analytical approach provides probabilistic causality (Kline,
2016). Although the sampling technique is nonrandom,
which reduces the representativeness, recruiting participants
across China allows for a greater generalizability of study
findings. The Attitude Toward Life Scale and the 4-item
Perceived Stress Scale should undergo further testing by
Chinese health care providers. Data on availability of psycho-
logical supporting resources were not available and, therefore,
could not be examined in the current study. Furthermore,
analysis was not conducted by sex due to a large difference
in male and female sample sizes. Finally, generalization of
these findings outside of China should be done with caution.

Implications for Practice
The current findings support the importance of assessing atti-
tude toward life. With future research, could this instrument
be used for nurse managers to learn to identify early signs of
colleagues’ attitude toward life deteriorating? In this way,
could nurses and physicians facilitate early intervention and
help avert psychological sequelae such as PTSD? Future
research on the relationships of attitude toward life, PTSD
symptomatology, and counseling outcomes is warranted.

Researchers should consider studying indicators that
directly impact patient outcomes, as well as procedures that
support health care providers’ well-being and enhance work-
force capacity, which may improve patient care (National
Academies, 2022). The holistic approach of the HOPE
model takes both aspects, outcomes and supports, into con-
sideration (Hugelius & Adolfsson, 2019). According to the
HOPE model, health care providers in disasters go through
a phase of recovery to move beyond the disaster mode or
scene (Enduring and recovery). However, a difference now
is, due to the long-term nature and uncertainties of the pan-
demic, the recovery process and emphasizing concern and
support must continue to be extended into the future.
Administrators should continue to support personnel by
developing initiatives to mitigate stress in working environ-
ments to facilitate recovery and prevent triggering negative
psychological issues, such as PTSD (Buchan et al., 2022).

According to the pandemic disaster guideline developed by
the Tri-Council for Nursing in 2021, mental health and well-
being during the pandemic is an important area that provides
critical lessons and future opportunities for transforming
health care (Tri-Council for Nursing, 2021). The Tri-Council
guideline recommends providing free and easy access to
mental health resources. Additionally, similar to current high
priorities regarding physical health, the status of psychological
well-being should be elevated as an equally important
outcome measure of success (Tri-Council for Nursing, 2021).

A concern remains about the education of nursing students
and their facilitation in uncertain times (Tri-Council for

Nursing, 2021). Students tend not to recognize or prioritize
mental health. Furthermore, textbooks and curricula are defi-
cient related to students’ resilience and well-being particularly
during crisis situations. The guideline recommends redesign-
ing curricula to better incorporate mental health content and
skills about stress self-assessment and coping strategies
during disasters to improve clinical practice and enhance stu-
dents’ ability to promote mental health in the workplace
(Robinson et al., 2023; Tri-Council for Nursing, 2021).

According to Sustain and Retain in 2022 and Beyond the
Global Nursing Workforce and the COVID-19 Pandemic, a
document issued by the International Council of Nurses
(Buchan et al., 2022), the pandemic has greatly disrupted
nurse retention and staffing and consequently has reduced
patient care quality and increased hospital costs. Our
finding about the associations between general health and
PTSD in health care providers, regardless of COVID-19
patient contact, lends credence to the vital role of ensuring
health in the health care workforce. Ensuring that nurses
and physicians globally have priority access to full vaccina-
tions (Buchan et al., 2022) is an essential and universal
approach to improve general health and retention.

Globally, countries are recognizing that they need to
prepare to administer long-term psychological interventions
for health care providers (Organisation for Economic
Co-operation and Development, 2021; The State Council
The People’s Republic of China, 2020b; Tri-Council for
Nursing, 2021; Türközer & Öngür, 2020; Vostanis & Bell,
2020). Findings of the current study have national applica-
tions in China, specifically pointing out to whom extensive
interventions might be directed and psychological and
health variables targeted.

Conclusions
Our pioneering work using advanced modeling techniques
suggests that psychological therapy in China should be
delivered to both volunteer and nonvolunteer health care
providers. We found significant paths that identified
potential key early indicators that could be targeted
within each group to prevent or mitigate PTSD.
Although this is the first study of its kind, the findings
do suggest that, for VOL, counselors might focus on com-
passion satisfaction and perceived stress and, for both
VOL and NV, they might focus on general health and atti-
tude toward life. Delivering counseling based on these key
indicators may reduce COVID-19’s aftereffects. Given
that this is the first study to use attitude toward life in
COVID-related research, this novel measure requires
future study.
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