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Objective Ambulance personnel who witness trauma experienced by patients have been reported to experience positive changes,
known as vicarious posttraumatic growth (VPTG). We examined VPTG and its relationship with social support and resilience among
ambulance personnel.
Methods The sample (n=227) was recruited from six emergency centers in China. The measures included the Posttraumatic Growth
Inventory (PTGI), the Social Support Rating Scale (SSRS), and the 10-item Connor-Davidson Resilience Scale (CD-RISC-10). Structure
Equation Modeling (SEM) and the bootstrapping procedure were used to examine indirect effects.
Results The participants’ mean score for VPTG was 68.96 (SD=15.51). Social support had significant direct effects on resilience
(β=0.51, p<0.001) and VPTG (β=0.25, p=0.001), and resilience (β=0.58, p<0.001) had a significant direct effect on VPTG. Furthermore,
social support had a significant indirect effect (0.51×0.58=0.30, p<0.001) on VPTG through resilience.
Conclusion Although the nature of the work of ambulance personnel is not expected to change, the negative effects of the trauma they
encounter can be reduced by providing them with more support resources and interventions to foster their resilience, which in turn,
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promote VPTG.
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INTRODUCTION
In China, the term “ambulance personnel” (ambulance officers) mainly refers to emergency physicians, nurses, drivers,
and stretcher-bearers who provide emergency medical services and hospital transport for patients. As a key component
of pre-hospital emergency care, ambulance personnel frequently have to take rapid action in life-and-death circumstances and provide timely medical care in unfamiliar and
inconvenient conditions.1 Under such stressful conditions,
they are exposed to some direct traumatic events, such as being attacked by violent patients or being infected by a severe disReceived: March 8, 2017 Revised: August 17, 2017
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ease.2 Moreover, it is an inevitable part of the job of ambulance personnel to be exposed to indirect/vicarious traumatic
events, which refers to close contact with direct trauma victims, including witnessing their patients’ struggles with illnesses or death, or caring for suffering patients in the process
of rescue.3-5 As such, ambulance personnel might have a higher risk of developing work-related health problems (e.g., PTSD,
depression, fatigue, and job burnout), which reduce their
work efficiency and quality of life.6-10
Nevertheless, most ambulance personnel continue to work
and live well, for the reason that several factors maybe resist
those work-related hazards including positive personal resource (i.e., resilience), healthy organizational environment
factors (i.e., high collaboration and integration), and social
factors (i.e., sufficient social support).11-13 Furthermore, scholars found individuals with aforesaid superior factors even
have opportunity to surpass their previous level of functioning as a result of their encounters with adversity.12,14 In this
context, the term posttraumatic growth (PTG) was introduced,
which is defined as “positive psychological changes that an in-
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dividual experience as a result of a struggle with highly challenging life circumstances synonymous with trauma, crisis,
or a highly stressful event.”15-17 PTG has been known as a positive psychological benefit, which involved a process to rebuild
one’s cognitive schemes, and then provide individual an opportunity to have a new life perspective.16,18
However, PTG has been observed not only in individuals directly exposed to trauma but also in professionals indirectly
exposed to traumatic events at work. The phenomenon of
PTG occurring in persons indirectly exposed to trauma is specifically known as vicarious posttraumatic growth (VPTG).19-21
By definition, VPTG refers to the growth experienced by individuals as a result of working with persons who have been
directly affected by a traumatic event.21,22 The available literature indicates that VPTG is similar to PTG and reflects positive changes in self-perception, gains in interpersonal relationships, and a new-found appreciation for themselves, others, or
even the entire world.21-23 The samples used in previous studies investigating VPTG have primarily consisted of professionals, such as mental health workers,21 psychiatric nurses,24
and firefighters.25 Compared to people who work in these services, ambulance personnel have to respond to more emergency calls and have shorter recovery time between emergencies.26,27 Although work-related PTG in this area has been
reported previously,4,26,28 the level of VPTG and its relationship with other predictors warrants further discussion in our
cultural context. Such positive attention might contribute to
a more comprehensive understanding of the nature of emergency services, which might make ambulance personnel treat
their work with more positive schemas, thereby enhancing
their job satisfaction and well-being.22
According to Tedeschi and Calhoun’s theory, social support, as a positive external resource could facilitate PTG. Individuals with high levels of support have more opportunities
to narrate their trauma and survival, and to adopt a perspective that can be integrated into a schema change.15,29 A growing body of literature supports research findings of a positive
effect of social support on PTG.30-33 One investigation of cancer survivors indicated that social support helped traumatized people reinterpret their present situation, stimulate their
cognitive processes, and, in turn, foster their meaning-making process.33 In another study on the parents of children undergoing a surgical procedure for a congenital disease, the participants who perceived greater social support were more
likely to experience fewer posttraumatic stress symptoms and
more positive changes.32 However, whether the positive relationship between social support and PTG in persons who have
experienced trauma directly, applies to those who have experienced it indirectly, should be investigated further.
Resilience, as a positive internal resource, is regarded as the

ability to cope with, adapt to, or bounce back from threatening
or challenging situations.34,35 Tedeschi and Calhoun have suggested that resilience-related coping strategies can promote
PTG.15,29 High-resilient individuals typically engage in positive cognitive appraisal and use effective coping responses; thus,
they have a greater ability to cope with trauma and even grow
from it.36-38 Nevertheless, some researchers have put forth the
opposite opinion.34 They argue that if the trauma experienced
by a high-resilient individual is not sufficiently severe to initiate the person’s meaning-making process, the individual
will have fewer opportunities to develop PTG.15,34 Given these
conflicting views, further investigations to clarify this relationship are essential and the role of resilience in VPTG among
ambulance personnel deserves to be examined.
Social support might also influence resilience39,40 by enhancing its role in the recovery from stressful events.41-43 Ni et al.40
concluded that individuals with adequate resources for support are more likely to engage in collective activities and
maintain friendships with others, thereby, manifesting greater resilience. Based on research findings of the positive relationship between social support and resilience, social support
has been hypothesized to influence psychological outcomes
via fostering resilience.41,44 An investigation of firefighters
showed that resilience could mediate the relationship between
emotional social support and occupational health.41 Given the
empirical evidence supporting the mediating effect of resilience on the relationship between social support and psychological outcomes, we deduced VPTG, as a psychological outcome, could be predicted by social support, directly or indirectly
through resilience.
We hypothesized that: 1) ambulance personnel experience
VPTG; 2) social support, resilience, and VPTG are positively
correlated; and 3) the association between social support and
VPTG is mediated by resilience.

Methods
Participants and procedures

A total of 238 participants were recruited using a convenience sampling method from six emergency centers in Jinan,
China; all the participants had worked as ambulance personnel for at least 3 months. Eleven participants were excluded
because of their incomplete responses to the survey. Data from
227 participants were analyzed.
Approval to conduct the study was obtained from the Ethics Committee of the Nursing School of Shandong University
(2016-006R), and the written informed consent of all participants was obtained prior to the survey.
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Demographic information

A questionnaire was developed to collect demographic information, including gender, age, marital status, educational
level, monthly household income, length of time employed,
and position.

Measurement of vicarious posttraumatic growth

The Posttraumatic Growth Inventory (PTGI), developed by
Tedeschi and Calhoun,29 is a 21-item self-report scale measuring respondents’ positive changes after they have struggled
with adversity. It is categorized into five major domains: greater appreciation of life, more intimate relationships with others, greater personal strength, recognition of new possibilities
in life, and spiritual or religious growth.29 We used the Chinese
version of PTGI which was developed by translation and backtranslation. Both the global scale (Cronbach’s α=0.90) and
subscales (Cronbach’s α=0.67–0.85) of this version have good
internal reliability,45 which have been widely used among Chinese samples.31,42-44 According to published literature, we supposed ambulance personnel had been exposed to work-related trauma.4,5,26,46 Thus, the participants were asked to rate the
extent to which they perceived experiencing positive changes
after witnessing the traumatic experiences of patients’ during
rescues. The response options for the items ranged from 0 (“I
never experienced a positive change as a result of exposure to
a traumatic event”) to 5 (“I have experienced positive changes
to a great degree as a result of exposure to a traumatic event”).
The Cronbach’s α coefficient for the whole scale in this study
was 0.935, and for the subscales, 0.589 to 0.879.

Measurement of social support

The Chinese version of the Social Support Rating Scale
(SSRS), developed by Xiao,47 is a self-report scale consisting of
10 items that measure three domains of social support: objective support, which refers to actual support received from
social networks; subjective support, which refers to perceived
support including emotional support; and support-seeking
behavior, which refers to behavior in which an individual actively seeks support. The total possible score ranges from 12
to 66 points, with higher scores indicating stronger social
support. The internal consistency coefficient of the total scale
and subscales among Chinese samples ranged from 0.61 to
0.91, and the content and construct validities were both satisfactory.40,48,49 In present study, the Cronbach’s α values for
the whole scale and subscales were as follows: overall scale
(10 items, α=0.777), objective support subscale (3 items, α=
0.673), subjective support subscale (4 items, α=0.669), and
support-seeking subscale (3 items, α=0.506).
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Measurement of resilience

The 10-item Connor-Davidson Resilience Scale (CD-RISC-10),
developed by Campbell-Sills and Stein,50 was extracted from
the original 25-item CD-RISC.51 The scale reflected the individual’s ability to tolerate those experiences which included
change, illness, pressure, failure, and pain. Questions are answered using a 5-point scale ranging from 0 (“not true at all”)
to 4 (“almost always true”). The total scores calculated indicate the ability of an individual to bounce back from various
life challenges. The Chinese version has showed excellent psychometric properties, which was widely used in Chinese samples (Cronbach’s α=0.82–0.91).52-55 The Cronbach’s alpha in
present study was 0.921.

Data analysis

The data were analyzed in two stages. First, descriptive statistics, independent-sample t-tests, analyses of variance (ANOVA), and Pearson’s bivariate correlations were performed using the Statistical Package for Social Sciences, Version 22.0
software (IBM Corp., Armonk, NY, USA). Second, Structural
Equation Modeling (SEM) was performed using AMOS 22.0
(IBM Corp.) to analyze the mediating effect of resilience on
the relationship between social support and VPTG. In this
model, VPTG was a latent variable manifested by relating to
others, new possibilities, personal strength, spiritual change,
and appreciation of life, with their respective measurement
errors (e4–e8). Social support, as a latent variable, was manifested by objective support, subjective support, and supportseeking behaviors, with their respective measurement errors
(e3–e1). As resilience was measured using a unidimensional
scale, it was an observed variable with the error term (e9) in
the model. The hypothesis for the structural path was that
social support would have direct and indirect effects on
VPTG through resilience, with an unexplained disturbance
(e10). Furthermore, indirect effects were assessed using the
bootstrapping procedure in AMOS. Based on the procedure
set down by MacKinnon et al.,56 the number of samples generated from the original data by random sampling was
10,000. The procedure would create 95% confidence intervals
(CI), with a significant indirect effect recognized if zero was
not contained within the lower and upper CIs.

RESULTS
The participants consisted of 103 nurses, 71 physicians, and
53 other ambulance workers (drivers and stretcher-bearers),
ranging in age from 22 to 55 years old (M=31.76, SD=6.52).
Among them, 51.5% were female; 192 (84.6%) had junior-college degrees; 155 (68.3%) were married; 101 (44.5%) had a
monthly income higher than ¥3,000; and approximately half
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(43.6%) were employed as ambulance personnel longer than
5 years. The independent-sample t tests and ANOVA showed
no significant differences in participants’ VPTG scores based
on their socio-demographic characteristics. These data are
shown in Table1.
Table 2 presents the participants’ scores on the study’s mea-

sures and the bivariate correlations among VPTG, social support, and resilience. The mean VPTG score of the ambulance
personnel was 68.96 (SD=15.51). The mean scores on the five
domains of VPTG from highest to lowest were relating to others, new possibilities, personal strength, appreciation of life,
and spiritual change. The bivariate correlations showed that

Table 1. Univariate associations of socio-demographic variables with VPTG (N=227)

Variables

N (%)

PTGI Scores (M±SD)

Gender
Female

117 (51.5)

68.72±15.24

Male

110 (48.5)

69.21±15.85

≤30 years old

128 (56.4)

69.04±14.47

>30 years old

99 (46.6)

68.85±16.83

Age

Marital status
Married

155 (68.3)

68.03±16.15

72 (31.7)

70.94±13.92

High school and bellow

35 (15.4)

65.06±18.97

Junior-college and above

192 (84.6)

69.67±14.74

<3,000 RMB

126 (55.5)

68.87±15.81

≥3,000 RMB

101 (44.5)

69.06±15.20

Unmarried
Education level

Monthly household income

Working time
≤5 years

128(56.4)

70.07±14.58

>5 years

99(43.6)

67.52±16.59

71(31.3)

69.80±14.72

103(45.4)

68.79±14.75

53(23.3)

68.15±18.02

Position
Physicians
Nurses
Others (drivers and stretcher-bearers)

t /F

p

-0.238

0.812

0.092

0.927

1.319

0.189

-1.623

0.106

-0.090

0.929

1.233

0.219

0.182

0.834

VPTG: Vicarious Posttraumatic Growth, PTGI: The Posttraumatic Growth Inventory
Table 2. Means, standard deviations, and correlations between the study variables

Variables

Mean±SD

1

2

3

1. VPTG

68.96±15.51 1

2. Relating to others

22.59±5.68

0.924** 1

3. New possibilities

15.68±4.40

0.920** 0.798** 1

4. Personal strength

13.98±3.11

0.871** 0.726** 0.734** 1

5. Spiritual change

6.66±1.88

4

5

6

0.785** 0.608** 0.679** 0.691** 0.618** 1

7. Social support

0.429** 0.425** 0.399** 0.310** 0.349** 0.356** 1

8. Objective support

8.40±2.92

9. Subjective support

23.07±4.82

10. Support-seeking
11. Resilience

8.27±1.99
28.97±6.75

8

9

10

11

0.851** 0.747** 0.752** 0.728** 1

6. Appreciation of life 10.05±2.43
39.74±7.81

7

0.397** 0.404** 0.356** 0.279** 0.323** 0.339** 0.737** 1
0.311** 0.300** 0.287** 0.226** 0.266** 0.270** 0.896** 0.436** 1
0.349** 0.350** 0.349** 0.253** 0.253** 0.248** 0.673** 0.369** 0.454** 1
0.670** 0.570** 0.597** 0.632** 0.632** 0.534** 0.418** 0.371** 0.337** 0.283**

1

**p<0.01. SD: standard deviation, VPTG: Vicarious Posttraumatic Growth
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e9

Resilience

e3

Objective

e2

Subjective

e1

Support-seeking

0.68

0.58***

0.51***

0.65
SS

0.25**

0.62

e10

0.87
0.89

VPTG

0.85
0.85
0.75

Relating to others

e9

New possibilities

e5

Personal strength

e6

Spiritual change

e7

Appreciation of life

e8

Figure 1. Structural equation modeling of resilience mediated the relationship between social support and VPTG. **p<0.01, ***p<0.001.
SS: social support, VPTG: vicarious posttraumatic growth, e1–e10: the respective measurement errors.

subjective support, objective support, and support-seeking behaviors were positively related to VPTG (0.311–0.429, p<0.01)
and resilience (0.283–0.418, p<0.01). Resilience was also positively associated with VPTG (r=0.670, p<0.01).
The mediation model of resilience and the standardized coefficients for each variable are shown in Figure 1. According
to published guidelines to determine model fit,57 the criteria
used to judge the model’s acceptability included: 2≤ a relative
chi-square (χ2/df) ≤5; a root mean square error of approximation (RMSEA) ≤0.08; a goodness-of-fit statistic (GFI) ≥0.90;
an adjusted goodness-of-fit index (AGFI) ≥0.90; a comparative fit index (CFI) ≥0.90; a Tucker-Lewis Index (TLI) ≥0.95;
and a parsimonious normed fit index (PNFI) ≥0.50. All of
these indices in our study were within the range of acceptability: χ2/df=2.15, p=0.001, RMSEA=0.071, GFI=0.95, AGFI=0.91,
CFI=0.98, TLI=0.96, and PNFI=0.66.
The results of the structural equation modeling (SEM) showed
that social support had a significant direct effect on resilience
(β=0.51, p<0.001) and VPTG (β=0.25, p=0.001), and resilience
(β=0.58, p<0.001) had a significant direct effect on VPTG. Furthermore, social support had a total effect of 0.55 on VPTG
and an effect of 0.30 that was produced by resilience as the mediating variable. Therefore, resilience was a significant mediator (0.51×0.58=0.30, p<0.001) of the relationship between social support and VPTG
The results of bootstrapping indicated that the indirect association between social support and VPTG through resilience was significant (95% CI: 0.218–0.397, p<0.001), which
supported our hypothesis that resilience mediates the relationship between social support and VPTG.

DISCUSSION
This finding is similar to that of previous studies showing
that emergency service workers, like firefighters and paramedics who have inevitably been exposed to trauma during rescue, experience work-related PTG.58 The VPTG score of the
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ambulance personnel was 68.96 (SD=15.51), which was close
to the median of this scale (median: 3×21=63), thus indicating a moderate degree of VPTG. Furthermore, the level of
VPTG was higher than ambulance officers in Australia,3,26,28
which might be due to socio-cultural influences. For instance,
China’s collectivist culture might make emergency professionals act with more responsibility and pride during an emergency, which to some extent reduces distress and promotes
the process of growth.59,60 Further, China’s traditional cultural
value systems (i.e., Confucianism, Taoism) might affect thinking patterns of individuals who might form a more meaningful narrative about trauma.60,61 In addition, the score was slightly higher than that reported in studies of psychiatric nurses
and social workers.24,30,62 Emergency rescues involve extremely
urgent life-and-death situations, short recovery times between
emergencies, and frequent exposure to trauma experienced
by patients.27 Such traumatic or stressful circumstances might
be powerful enough to challenge the “assumptive world” of
ambulance personnel and lead to deliberate rumination, which
has been reported to be strongly correlated with VPTG.15,16,30,34
Consistent with our hypothesis, social support and resilience were positive predictors of VPTG, with social support
having a direct effect on VPTG. One reasonable explanation
for this finding is that social support provided the necessary
resources for victims to cope with trauma and their negative
psychological reactions.63 A study of ambulance personnel
found that their emotional demands were substantially high.64
Therefore, we hypothesized that ambulance personnel with
high levels of social support would have closer interpersonal
relationships39 to meet their emotional demands, which in
turn, would protect the ambulance personnel against negative outcomes and promote VPTG.
Resilience emerged as another predictor of VPTG. Similar
to persons who have experienced trauma directly,36,65-67 the
ambulance personnel with high levels of resilience were more
likely to regard indirect trauma as a challenge; so, they used
problem-focused strategies and were adept at finding some-
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thing positive about their traumatic experiences. These people
usually were equipped with some rich mental resources, such
as life satisfaction, optimism, and tranquility66; therefore, they
were more likely to cope with stressful events effectively and
even manifest psychological growth.
Based on SEM, resilience mediated the relationship between
social support and VPTG among ambulance personnel. Ambulance personnel with greater social support preferred to
seek support from others or they believed that others would
help them when they encountered negative events. This tendency most likely increased their perceived ability to cope with
stress, thereby contributing to greater resilience. Problem-focused coping accompanied by resilience helped them overcome negative events and discover positive aspects of their
experiences.39,67 These results demonstrated that high levels
of social support enhanced resilience, which in turn, facilitated VPTG among the ambulance personnel.
The limitations of this study should be mentioned. First, it
is difficult to infer causality from the cross-sectional design.
Although the SEM indicated some directions of effect, which
supports the assumption that social support could influence
resilience, the relationship between the two variables might be
bidirectional. Therefore, the order and directionality of causality’s relationship with social support and resilience need further verification through longitudinal studies. Second, the selfreport measures used might weaken the potential strength of
the conclusions. Besides, no instrument has been developed
to specifically measure VPTG.68 It is measured using the PTGI,
which might lead to a slight reporting bias. Henceforth, VPTG
should be measured using qualitative methods and more accurate instruments. Third, VPTG was measured based on
work-related indirect trauma exposure, in which variation
from other personal trauma might exist simultaneously.
Fourth, a convenience sampling method is highly vulnerable
to selection bias. The results of the study should be treated
keeping these limitations in mind.
Despite these limitations, there are significant implications
for clinical practice. Exploring posttraumatic positive changes following work-related traumatic events and the mediating role of resilience might pave the way for new views about
adding the concept of VPTG in inductive education or postevent conclusion, and attending to the signs of VPTG and its
influencing factors in psychological interventions. Although
the nature of the work of ambulance personnel is not expected to change, increasing such positive focus might help make
ambulance personnel realize that they can grow from experiencing work-related trauma, thus boosting enthusiasm and
effectiveness in emergency services, which might play a role
in preventing exhaustion and employee turnover.69,70 Meanwhile, the important mediating role of resilience in the rela-

tionship between social support and VPTG should also be
highlighted. Henceforth, we should pay attention to not only
the establishment of social support systems but also the implementation of resilience-building interventions like mindfulness meditation-based exercises.71
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