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and health: the mediating effects of sense
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Abstract

Background: Ninety-five percent of nursing graduate students in South Korea are women, and most are often
engaged in both academic coursework and work outside of the academic environment. Nursing graduate students
often experience stress leading to physical and mental health problems that negatively affect their academic
performance and persistence during graduate programs. The purpose of this study was to test multiple mediation
effects of sense of coherence (SOC) and social support in the relationship between stress and health status of
nursing graduate students.

Methods: The participants of this study were 231 female nursing graduate students from 14 universities. Data were
collected using an online survey conducted between August and October 2019. Bootstrap techniques using the
PROCESS macro for SPSS software were applied to assess the multi-mediating effects.

Results: The total effect (B = − 12.29, p < .001) and direct effect (B = − 7.07, p < .001) of perceived stress on health
status were significant. Perceived stress had negative direct effects on social support (B = − 0.41, p < .001) and SOC
(B = − 5.77, p < .001). SOC had a positive direct effect on health status (B = 0.59, p < .001). However, social support
was not a significant predictor of health status (B = 1.24, p = .232). In addition, there was a positive direct effect of
social support on SOC (B = 5.23, p < .001). Furthermore, the indirect effect of perceived stress on health status
through SOC was significant (B = − 3.42, 95% CI = − 5.2616, − 1.8906). There was also a significant indirect effect of
perceived stress on health status through social support and SOC (B = − 1.28, 95% CI = − 2.1663, − 0.5992).

Conclusion: It is necessary to create strategies that enhance nursing graduate students’ SOC and social support to
reduce their perceived stress and to improve their health status.
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Background
Studying a graduate degree prepares nurses to play key
roles in clinical leadership and scientific research to
improve nursing care [1]. Therefore, graduate programs
are essential for nursing as a profession and allow nursing
students further academic development. However, there
are various challenges for nursing graduate students,

including a difficulty balancing several responsibilities
related to their family, work, and school [2].
In previous studies of master’s and doctoral nursing

students, nursing graduate students have been described
as predominantly female [3, 4]. Female graduate students
have been reported to have higher attrition rate than
male students [5], and family issues such as child care
responsibilities, marital problems, and death of a close
family member, and lack of stable funding are major
factors that constrain their academic progress [6]. Moreover,
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a study with Korean female graduate students revealed that
physical and mental exhaustion due to their multiple roles
lead to leave of absence from schools and delayed academic
progress.
Moreover, nursing graduate students often work full-

time while studying [3, 4]. Thus, they face challenges in
balancing academic achievement and home and work
management. As housework and parenting are tradition-
ally considered the responsibilities of women, female
graduate students strive to fulfill their roles for the
family and often feel guilty when they are not able to
perform their roles optimally [7]. Moreover, it is also
reported that nursing graduate students experience diffi-
culties in their workplace, such as lack of understanding
from coworkers and schedule arrangements [8].
Nursing graduate students experience stress due to the

aforementioned challenges, a stress that tends to in-
crease as the program goes on [2, 7, 9–13]. For example,
Maville et al. [10] found that nursing students perceived
their stress levels to be moderate to high during a nurse
practitioner program. Additionally, Cohen [14] reported
that nursing doctoral students experienced stress related
to doctoral persistence, and that female students experi-
enced poor communication with others when seeking
support and felt isolated and exhausted during their
doctoral program. Moreover, nursing graduate students
have difficulty with managing personal relationships,
scheduling conflicts, and family management [15].
Further, nursing graduate students’ stress is related to
physical and mental health problems, such as insomnia,
fatigue, frequent gastrointestinal diseases, anxiety, and
depression [7, 8, 16].
Antonovsky established sense of coherence (SOC) as a

key concept of his salutogenic model. SOC is “a generalized
orientation toward the world which perceives it, on a con-
tinuum, as comprehensible, manageable, and meaningful”
[17], p.15. SOC enables individuals to cope effectively with
stressors and plays a significant role in determining the in-
dividual’s location and movement on the health continuum
[18]. Additionally, generalized resistance resources (another
key concept of Antonovsky’s salutogenic model) are defined
as “a property of a person, a collective or a situation which,
as evidence or logic has indicated, facilitated successful
coping with the inherent stressors of human existence”
[17], p.15. Generalized resistance resources play a
decisive role in determining movement toward the
healthy end of the continuum [19]. Social support has
been studied as a generalized resistance resource in the
salutogenic model in previous studies [20, 21]. Previ-
ous research has shown that support from family,
friends, colleagues, and faculty helps students cope
with stress [7, 8, 11].
Studies dealing with graduate students’ health prob-

lems commonly state that graduate students experience

high levels of stress (similar to vulnerable groups) that
can be negatively affected by physical and mental health.
Despite this, most studies dealing with the health
problems of students in universities have targeted
undergraduate students; only recently, studies have been
conducted on graduate students including nursing ma-
jors [7, 8, 13, 16, 22, 23]. Thus, the purpose of this study
was to identify the mediating effects of social support
and SOC in the relationship between perceived stress
and health status of female nursing graduate students,
based on the salutogenic model.

Methods
Study design and participants
This cross-sectional study investigates the relationship
among perceived stress, social support, SOC, and health
status of female nursing graduate students. Based on the
salutogenic model of Antonovsky, the multi-mediating
effects of social support and SOC between stress and
health status were tested. This study included 231
female graduate students studying master’s and
doctoral programs in 14 graduate schools of nursing
in South Korea.

Procedure
The data were collected from August 2019 to October
2019, using online questionnaires via Survey Monkey
(https://surveymonkey.com). Recruitment documents
and links to online questionnaires were distributed
through social network services through which nursing
graduate students communicated and formed online net-
work groups. All participants were informed about the
study through recruitment documents. Nursing graduate
students could choose to participate or not by clicking
on the link to the online survey. To avoid replication, IP
address of every respondent was checked when online
questionnaires were received. There were 248 respon-
dents in total, of which data from 231 were analyzed in
this study to test the model.

Measurements
Perceived stress
Nursing graduate students’ perceived stress was mea-
sured with a seven-item instrument developed specific-
ally for this study based on previous studies focusing on
graduate students’ stress experience [2, 3, 7, 10–13, 22].
The seven items assessed stressors commonly reported
by graduate students in field-relevant literature, including
“class requirements (e.g., presentations, examinations, and
assignments),” “research/thesis writing,” “relationship with
professors,” “career uncertainty after obtaining degree,”
“scheduling conflicts/time shortage,” “financial problems,”
and “balancing family, social, work, and academic respon-
sibilities.” Participants were tasked to read each item and
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answer how often they experienced stress due to each as-
pect during their graduate program; all items were scored
on a 5-point Likert scale (0 = “never,” 1 = “rarely,” 2 =
“sometimes,” 3 = “often,” 4 = “always”). Higher mean
scores indicated a higher level of perceived stress. In this
study, Cronbach’s alpha for this scale was 0.70, and the
factor loadings as a validity test of the items ranged from
0.43 to 0.65 in confirmatory factor analysis.

Social support
Social support was assessed using the Multidimensional
Scale of Perceived Social Support (MSPSS). This scale
was created by Zimet et al. [24], and was translated into
Korean by Shin and Lee [25]. This instrument consists
of 12 items, each scored on a Likert scale ranging from 1
(“very strongly disagree”) to 7 (“very strongly agree”). It
includes three subscales: significant other, family, and
friends. Higher mean scores indicate a higher level of
social support. In this study, Cronbach’s alpha for the
whole scale was 0.94, while it ranged from 0.91 to 0.92
for the subscales (significant other = 0.91; family = 0.91;
friends = 0.92).

Sense of coherence
Nursing graduate students’ SOC was assessed using
Antonovsky’s 13-item version of SOC (SOC-13) [26].
This instrument consists of 13 items on a 7-point Likert
scale. SOC-13 consists of three subscales: comprehensi-
bility (5 items), manageability (4 items), and meaningful-
ness (4 items). The total score is the sum of the 13 items
and ranges from 13 to 91. A high total score indicates a
strong SOC. We obtained permission to use the Korean
version of the SOC-13 scale through the Society for
Theory and Research on Salutogenesis (STARS). In this
study, Cronbach’s alpha for the total scale was 0.84 and
subscale values were 0.63 to 0.66 (comprehensibility =
0.66; manageability = 0.63; meaningfulness = 0.64).

Health status
The 36-Item Health Survey (version 1.0) developed by
RAND Corporation was used to assess nursing graduate
students’ health status [27]. This scale was translated
into Korean by Koh et al. [28]. The 36-Item Health Sur-
vey evaluates eight health concepts: physical functioning,
bodily pain, role limitations due to physical health
problems, role limitations due to personal or emotional
problems, emotional well-being, social functioning,
energy/fatigue, and general health perceptions. Each
question was transformed into a scale ranging from 0 to
100 according to the RAND scoring method, and the
average scores of eight subscales were calculated. The
scores for the eight subscales ranged from 0 to 100, with
a higher score indicating better health status. In this
study, the total mean score of the eight subscales was

used to assess health status. In this study, Cronbach’s
alpha for this scale ranged from 0.62 to 0.88, and factor
loadings of the eight subscales ranged from 0.38 to 0.78
in confirmatory factor analysis.

Participants’ characteristics
This questionnaire included seven items on sociodemo-
graphic characteristics. These items included age, marital
status, enrollment program, enrollment status, employ-
ment status, and clinical experience.

Data analysis
Data were analyzed using AMOS 23, SPSS 22, and SPSS
PROCESS macro version 3.5 software. Nursing graduate
students’ characteristics were presented using descriptive
statistics, including frequencies, percentages, means, and
standard deviations (SDs). Participants’ perceived stress,
social support, SOC, and health status were expressed as
means ± SD. To examine the normality of the study
variables, skewness and kurtosis were computed. Bivari-
ate correlations were used to examine the associations
among participants’ characteristics, perceived stress,
social support, SOC, and health status. Moreover, con-
firmatory factor analysis was carried out using AMOS
23.0 software to test the validity of the scales.
Model 6 of the SPSS PROCESS macro [29] was used

to test the multiple mediation model. In the analysis,
perceived stress was entered as an independent variable
and health status as the dependent variable. In addition,
social support and SOC were entered simultaneously as
mediating variables. Age, marital status, and enrollment
program were treated as covariates in the analysis. This
procedure was based on 5000 bootstrap samples and a
bias-corrected 95% confidence interval.

Results
Participants’ characteristics
Participants’ characteristics are summarized in Table 1.
A total of 231 female nursing graduate students par-
ticipated in this study. The mean age of participants
was 32.87 years (SD = 5.56). Of all participants, 56.3%
were single. Most participants (68.0%) were enrolled
in a master’s program, and 72.7% were part-time
students. The majority (70.6%) of participants were
employed full-time, and their mean clinical experience
was 8.22 years (SD = 4.94). The mean perceived stress
score was 2.21 (SD = 0.58). In terms of social support
and SOC, the mean scores were 5.58 (SD = 0.88) and
57.05 (SD = 11.09), respectively. Overall, participants
had a mean health status score of 65.65 (SD = 15.09).
All the variables were normally distributed, with
skewness and kurtosis ranging from − 2 to 2.
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Correlations among participants’ characteristics,
perceived stress, social support, sense of coherence, and
health status
Table 2 presents Pearson’s correlation coefficients of the
association between study variables. Of participants’
characteristics, age had positive correlation with per-
ceived stress (r = .139, p = .034) and SOC (r = .133, p =
.043). In addition, marital status was positively associated
with perceived stress (r = .154, p = .019), social support
(r = .163, p = .013), and SOC (r = .144, p = .029). Enroll-
ment program was positively associated with perceived
stress (r = .284, p < .001) but negatively associated with
health status (r = −.158 p = .016).

Moreover, results showed that health status was
negatively correlated with perceived stress (r = −.480,
p < .001) but positively correlated with SOC (r = .550,
p < .001) and social support (r = .340, p < .001). SOC had
a significant and negative correlation with perceived
stress (r = −.358, p < .001), whereas it had a positive
correlation with social support (r = .486, p < .001). Lastly,
social support was negatively associated with perceived
stress (r = −.224, p = .001).

Multiple mediation analyses
The results of the multiple mediation model are pre-
sented in Fig. 1 and Table 3. The results revealed that
perceived stress had a significant effect on health status
(path c: B = − 12.29, SE = 1.57, p < .001; R2 = 0.23). Per-
ceived stress had negative direct effects on social support
(Path a1: B = − 0.41, SE = 0.10, p < .001) and SOC (path
a2: B = − 5.77, SE = 1.12, p < .001). In addition, among
the mediating variables, social support had a positive dir-
ect effect on SOC, another mediating variable (path a3:
B = 5.23, SE = 0.73, p < .001). Moreover, SOC (path b2:
B = 0.59, SE = 0.09, p < .001) had significant direct effects
on health status, whereas perceived stress (path c’: B = −
7.07, SE = 1.52, p < .001) had a negative direct effect on
health status. However, social support (path b1: B = 1.24,
SE = 1.03, p = .232) was not a significant predictor of
health status (Fig. 1).
The total indirect effect of perceived stress on health

status was found to be significant (B = − 5.21, SE = 1.06,
95% CI = − 7.4150, − 3.3087). The indirect effect of
perceived stress on health status through SOC was
significant (a2b2: B = − 3.42, SE = 0.86, 95% CI = − 5.2616,
− 1.8906). Furthermore, there was a significant indirect
effect of perceived stress on health status through the
two mediators (social support and SOC) in serial (a1a3b2:
B = − 1.28, SE = 0.40, 95% CI = − 2.1663, − 0.5992). How-
ever, the indirect effect of perceived stress on health

Table 1 Participants’ Characteristics (N = 231)

Variables n (%) / mean ± SD

Age (in years) 32.81 ± 5.56

Marital status

Single 130 (56.3)

Married 101 (43.7)

Enrollment program

Master’s program 157 (68.0)

Doctoral course 74 (32.0)

Enrollment status

Full-time 63 (27.3)

Part-time 168 (72.7)

Employment status

Unemployed or part-time 68 (29.4)

Full-time 163 (70.6)

Clinical experience (in years) 8.22 ± 4.94

Perceived stress 2.21 ± 0.58

Social support 5.58 ± 0.88

Sense of coherence 57.05 ± 11.09

Health status 65.65 ± 15.09

Abbreviations: SD, standard deviation

Table 2 Correlations between study variables (N = 231)

1 2 3 4 5 6 7 8 9 10

1. Age (in years) 1

2. Marital statusa .425*** 1

3. Enrollment programb .317*** .255*** 1

4. Enrollment status −.158* −.009 −.121 1

5. Employment status −.070 −.158* −.371*** .266*** 1

6. Clinical experience (in years) .703*** .280*** −.029 −.050 .141* 1

7. Perceived stress .139* .154* .284*** −.093 −.083 .028 1

8. Social support −.030 .163* .062 .053 .035 −.066 −.224** 1

9. Sense of coherence .133* .144* .035 .013 .015 .085 −.358*** .486*** 1

10. Health status −.103 −.047 −.158* .039 −.026 −.101 −.480*** .340*** .550*** 1
aMarital status (0 = single, 1 = married); bEnrollment program (0 =master’s program, 1 = doctoral course); *p < .05; **p < .01; ***p < .001
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status through social support was not significant (a1b1:
B = − 0.51, SE = 0.54, 95% CI = − 1.6872, 0.4808).

Discussion
This study identified how SOC, a key factor in Antonovs-
ky’s salutogenic model, affects the relationship between
stress and health status of female nursing graduate stu-
dents. It was explored whether social support as a general-
ized resistance resource contributed to improving SOC.
In this study, SOC had a negative correlation with per-

ceived stress, whereas it had a positive correlation with
health status. In addition, perceived stress had an indir-
ect effect on health status through SOC. These results
indicate that high levels of SOC can reduce the effect of
perceived stress on health status. The results of this
study are consistent with those of Kenne Sarenmalm
et al., who reported that SOC buffers the negative effect
of stressors on health status [30], and with the results of
Wilczek-Rużyczka et al., who reported that SOC acts as
an important resource, buffering the negative effect of
mental load on the well-being of nurses [31].

According to the salutogenic model, SOC is a decisive
factor affecting health outcomes and well-being [32].
Previous studies have found that SOC is related to per-
ceived health and other aspects of well-being [33–35].
People with strong SOC employ appropriate strategies
to cope successfully with stressors [30], and they are
more likely to utilize various physical and human re-
sources around them to cope with stressful stimuli [36].
Conversely, people with weak SOC may be unable to ini-
tiate coping behaviors when faced with difficulties or
may have difficulty dealing with stress effectively due to
lack of confidence in coping [37]. Depending on the de-
gree of SOC, the way individuals cope with stressful
changes and the level of psychological distress and
physiological responses they experience may differ [37].
Furthermore, in the multi-mediating model used in

this study, social support (a generalized resistance re-
source) had an indirect effect on health status through
SOC, although its direct effect was not significant. This
supports Antonovsky’s findings, which suggest that
generalized resistance resources may facilitate effective

Fig. 1 Results of the mediation analysis, controlling for age, marital status, and enrollment program (N = 231). The parameter estimates were
presented as B (SE). a1 = direct effect of perceived stress on social support; a2 = direct effect of perceived stress on sense of coherence; a3 = direct
effect of social support on sense of coherence; b1 = direct effect of social support on health status; b2 = direct effect of sense of coherence on health
status; c’ = direct effect of perceived stress on health status; c = total effect of perceived stress on health status. *p < 0.05, **p < 0.01, ***p < 0.001

Table 3 Indirect effects of perceived stress on health status mediated by social support and sense of coherence (N = 231)

Effect B SE 95% CI

LLCI ULCI

Total indirect effect of perceived stress on health status −5.21 1.06 −7.4150 −3.3087

Indirect effect 1 Perceived stress → social support → health status −0.51 0.54 − 1.6872 0.4808

Indirect effect 2 Perceived stress → sense of coherence → health status −3.42 0.86 −5.2616 −1.8906

Indirect effect 3 Perceived stress → social support → sense of coherence → health status −1.28 0.40 −2.1663 −0.5992

Bootstrap sample size = 5000; CI confidence interval, SE standard error, LLCI lower limit confidence interval, ULCI upper limit confidence interval
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responses to stressors and contribute to the development of
individuals’ SOC [18, 19]. Moreover, the results of this study
are consistent with other studies. For example, Kase et al.
[20] reported that social support was related to Japanese
university students’mental health status through SOC.
The current study showed that nursing graduate

students with higher levels of social support were more
likely to have stronger SOC. Consequently, high levels of
social support can reduce the effects of stress on nursing
graduate students’ health status by enhancing SOC. In
previous studies, nursing graduate students reported
family, friends, and colleagues to be major support re-
sources [7, 11]. The importance of support from faculty
has also been recognized during their degree program
[14]. However, some may feel more isolated during their
graduate program because of failure to communicate
with people from whom they expected to receive
support [14]. Thus, appropriate support needs to be
provided to nursing graduate students.
Negative health outcomes due to stress in graduate

programs have been reported. Some serious diseases,
such as cancer, may occur among graduate students
experiencing extreme stress [14]. To prevent decline in
health due to stress among nursing female graduate stu-
dents, strategies at the individual, family, and university
levels need to develop strategies to decrease stressors
and create a strong social support system. In particular,
there are various types of academic programs that may
provide opportunities for grants, scholarships, and fund-
ing for students with financial difficulties; facilitate
course work and thesis with technical support for
writing, computer, or statistics skills; supportive relation-
ships with professors; and develop counseling services to
help manage role strain and time conflict.
In 2019, the number of nursing graduate students in

South Korea was 3925 [38], more than three times that
of 1999 (1264) [39]. Most nursing graduate students
(95%) are women [38]. Despite the increase in women’s
advancements in the academic area, the institutional and
legal support for female graduate students is still insuffi-
cient in Korea [40]. Responsibilities related to the family
are primarily imposed on women, which can increase
the stress of female nursing students who play various
roles at school, work, and home. Therefore, social and
institutional support systems should be established to
help them pursue the degree course. It is especially
necessary to establish legal grounds for supporting child-
birth and childcare among female students [40]. Mean-
while, as more than half of the participants in our study
were single, support from the workplace is expected to
have a particularly important impact. In the clinical field,
an organizational culture should be created to encourage
graduate school entrance, and practical support such as
substitute workers should be provided [8].

The main strength of this study is that it deepens our
understanding of stress and health of female nursing
graduate students, who have been relatively overlooked in
prior literature. However, this study has some limitations.
First, this study was conducted in the graduate schools
that the researchers could access; thus, the results of this
study should be generalized with caution. In addition, this
study tested only social support among various general-
ized resistance resources that were present in the saluto-
genic model. Therefore, further studies are needed to
identify the effects of other resistance resources.

Conclusions
This study was conducted to test the mediating effects
of SOC and social support on the relationship between
perceived stress and health status of female nursing
graduate students, based on Antonovsky’s salutogenic
model. The findings of this study indicate that SOC is
an important factor in reducing stress and improving
the health status of nursing graduate students. In
addition, this study demonstrated that social support as
a generalized resistance resource affects health status by
strengthening SOC. Thus, to improve nursing graduate
students’ health status and to support their academic
success, it is necessary to create and implement inter-
vention programs that enhance SOC and social support.
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