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Abstract
Background This study investigated the mediating effects of self-efficacy and social support on the relationship 
between stress and burnout among infection control nurses (ICNs) during an emerging infectious disease pandemic.

Methods The study participants encompassed 210 ICNs with at least six months’ experience in an infection control 
unit at a general hospital in South Korea during the COVID-19 pandemic. Data were analyzed using independent 
t-tests or one-way analysis of variance (ANOVA), while descriptive statistics were performed using SPSS/WIN 26.0 
software. Hayes’s PROCESS macro 4.2 software was used to verify the significance of the indirect effects of the 
mediators.

Results Stress had a significant positive effect on burnout (β = 0.80, p < .001), accounting for 73% of the variance. 
Self-efficacy (β = − 0.26, p < .001) and social support (β = − 0.11, p = .034) had a significant negative effect on burnout, 
accounting for 78% of the variance. Stress was lower when self-efficacy and social support were entered into the 
model (β = 0.80 → 0.59), indicating that self-efficacy and social support mediated the relationship between stress and 
burnout.

Conclusion This study is significant in that it confirms the effects of self-efficacy and social support on the 
relationship between stress and burnout among ICNs. The results highlight the importance of establishing 
organizational support systems and developing and implementing programs for enhancing self-efficacy in order to 
reduce burnout among ICNs.
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Introduction
The global spread of coronavirus disease 2019 (COVID-
19), initiated by the SARS-CoV-2 virus in December 
2019, led the World Health Organization (WHO) to 
declare a pandemic in March 2020, the highest warn-
ing level for infectious diseases [1]. The emergence of 
new variants, such as Beta, Delta, and Omicron, intensi-
fied COVID-19’s global threat and the populace’s anxi-
ety [2]. Despite international efforts to combat the virus, 
the WHO declared it endemic in May 2023 after three 
years of fighting the pandemic [1]. The history of infec-
tious diseases, including severe acute respiratory syn-
drome (SARS) in 2003, H1N1 in 2009, and Middle East 
respiratory syndrome (MERS) in 2015, suggests that the 
threat of both new and reemerging infectious diseases is 
ongoing [3]. The unprecedented crisis presented by the 
COVID-19 pandemic significantly impacted healthcare 
services, society, and the economy, highlighting the need 
for developing and implementing proactive management 
and prevention strategies against such infectious diseases 
[4].

To ensure systematic infection control, relevant laws 
were amended in 2016, in South Korea while the stan-
dards for infection control staffing were strengthened 
for each type of hospital, thereby intensifying the roles 
and responsibilities of infection control nurses (ICNs) 
[5]. ICN nurses play a pivotal role in preventing disease 
outbreaks and curbing the spread of infections among 
patients, caregivers, and staff [6]. During the COVID-19 
pandemic, their duties expanded from standard infec-
tion control practices to tasks such as information gath-
ering, reporting, policy-related decision-making and 
implementation, staff education (e.g., regarding infec-
tion, isolation procedures, and use of personal protective 
equipment), advising and consulting, coordination of epi-
demiological investigations, and management of exposed 
individuals. The additional responsibilities also increased 
their administrative workload [6].

During the prolonged COVID-19 pandemic, ICNs 
experienced significant physical and mental exhaus-
tion due to overwhelming workloads and the pressure 
to manage all aspects of infection control at the frontline 
[7]. The broad scope of their responsibilities increased 
their stress [8, 9]. Continuous work-related stress in 
nurses can cause them to become disinterested in their 
patients, decrease their work efficiency and productivity, 
increase their turnover and absenteeism rates, increase 
depression, and, ultimately, cause burnout—a state of 
physical, emotional, and mental exhaustion [9, 10]. Thus, 
it is important to assess the extent of the increased stress 
and burnout among ICNs in a challenging context such 
as the COVID-19 pandemic.

Burnout is a negative experience caused by repeti-
tive exposure to stressors; it refers to a state of energy 

depletion that induces emotional exhaustion, feelings of 
anger, powerlessness, and depression [11]. Nurses who 
fail to cope with increases in work-related stress and 
consequently experience burnout have reduced job satis-
faction, exhibit a poor quality of care, and have high turn-
over rates, thereby creating a cycle of negative outcomes 
[12]. Persistent burnout not only affects individuals but 
also impacts organizational efficiency and effective per-
sonnel management [13]. Thus, nurses’ burnout is a 
major issue for clinical practice.

Self-efficacy and social support have been identified as 
factors that mitigate stress and reduce burnout [13–18]. 
Self-efficacy is a belief in one’s ability to achieve desired 
goals in a particular situation [19], and a lack of self-effi-
cacy in nurses can lead to low confidence in their work 
to manage and prevent infectious diseases [20]. Social 
support is the support and encouragement nurses receive 
from their peers, supervisors, family members, and oth-
ers [18, 21]. Infection control work involves a high degree 
of emergency and risk, which can place a high emotional 
burden on nurses [8]. Inadequate social support can lead 
to nurses feeling isolated, which increases the risk of 
burnout [13]. On the other hand, nurses with enhanced 
self-efficacy and social support are better able to cope 
with and manage the stress of their work, thereby reduc-
ing burnout [18].

Previous studies on ICNs have examined the relation-
ship between work satisfaction, ego resilience, and job 
stress [8], path models for burnout and retention inten-
tion [22], the core competencies of ICNs [5], and the 
important roles of ICNs [23]. Studies have also explored 
ICNs’ work experiences during the COVID-19 outbreak 
[7]; however, few studies have examined ICN burnout.

In this study, we established a conceptual framework 
of the study’s variables based on Lazarus & Folkman’s 
[24] stress, appraisal-coping model to investigate the 
relationship between stress and burnout among ICNs. 
Previous studies on stress-coping and adaptation have 
used this model as a theoretical framework because it 
provides a systematic and logical framework for under-
standing the processes of appraisal, coping, and adapta-
tion in response to stressful events [25, 26]. As stress is 
conceptualized as an interaction between the individual 
and their environment, as opposed to a simple stimulus 
[24], we included personal-level factors (gender, age, edu-
cation, spouse, position, salary, type of hospital, clinical 
career, infection control career, and certification) as con-
textual factors that could affect burnout. We used stress 
as the environmental variable, social support and self-
efficacy as coping resources (mediators), and burnout as 
the negative outcome.

To effectively prepare for future emerging infectious 
disease crises, it is crucial to identify factors influenc-
ing burnout among ICNs. Utilizing this data can help 
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mitigate ICN burnout, foster expertise in infection pre-
vention within healthcare facilities, and enhance patient 
safety and nursing care quality.

Therefore, this study aims to provide basic data for 
developing nursing intervention programs by identifying 
the relationship between stress and burnout in infection 
control nurses during the COVID-19 pandemic based on 
Lazarus & Folkman’s [24] stress, appraisal-coping model; 
in this way, this study sought to confirm the mediat-
ing effect of self-efficacy and social support in burnout 
alleviation.

Method
Study design
This descriptive correlation study attempted to confirm 
the mediating effect of self-efficacy and social support on 
the relationship between stress and burnout in infection 
control nurses who worked in general hospitals during 
the pandemic based on Lazarus & Folkman’s [24] stress, 
appraisal-coping model.

Participants
Inclusion criteria were ICNs who had worked in the 
infection control department of a general hospital in 
South Korea for at least six months between January 
2020, when the first case of COVID-19 was confirmed 
in South Korea, and May 2023 (Endemic declaration). 
Exclusion criteria were temporary seconded nurses, 
even if they had worked in an infection control unit for 
more than six months during the pandemic. The study 
included 210 ICNs who understood the purpose of the 
study and gave consent. The sample size was determined 
using G-power 3.1 software. For a regression analysis 
with a significance level of 0.05, a medium effect size of 
0.15 [27], a power of 95%, and 14 predictor variables, the 
minimum sample size was determined as 194. Thus, our 
study sample size was adequate for the intended statisti-
cal analyses.

Instruments
The relevant instruments were used after obtaining per-
mission from the authors via e-mail. The structured 
questionnaire was validated by two nursing professors 
and two ICNs.

Burnout
We purchased the Korean version of the Maslach burn-
out inventory-human services survey (medical person-
nel) (MBI-HSS [MP]), which was originally developed 
by Maslach and Jackson [11]. The MBI-HSS (MP) is a 
22-item scale with three subscales: emotional exhaus-
tion (9 items), depersonalization (5 items), and reduced 
personal accomplishment (8 items). Each item is rated 
on a seven-point scale, ranging from 0 (“none”) to 6 

(“every day”). A higher score indicates a higher degree 
of burnout. In this study, we used the mean total score. 
The Cronbach’s α values in Maslach and Jackson [11] was 
0.76; this value was 0.86 and 0.93 in our study.

Self-efficacy
We used six items for self-efficacy from the Korean ver-
sion of the Copenhagen psychosocial questionnaire II 
(COPSOQ-K) [28]; the original scale had been developed 
by Pejtersen et al. [29]. Each item is rated on a five-point 
scale ranging from 0 (“never/hardly ever”), 25(‘’seldom’’), 
50(‘’sometimes’’), 75(‘’often’’), to 100 (“always”). A higher 
score indicates higher self-efficacy. In this study, we used 
the mean total score. “The Cronbach’s α values in Jeon 
and Choi’s study [28] was .80; this value was .92 in our 
study.”

Stress
We used four items for stress and four items for per-
ceived stress from the COPSOQ-K [28]. Each item was 
rated on a five-point scale ranging from 0 (“never/hardly 
ever”), 25(‘’seldom’’), 50(‘’sometimes’’), 75(‘’often’’), to 100 
(“always”). A higher score indicated a greater degree of 
stress. The Cronbach’s α values in Jeon and Choi’s study 
[28] was 0.81; this value was 0.82 in our study.

Social support
We used three items for support from Social Support 
from Colleagues and three items for Social Support from 
Supervisor from the COPSOQ-K [28]. Each item was 
rated on a five-point scale ranging from 0 (“never/hardly 
ever”), 25(‘’seldom’’), 50(‘’sometimes’’), 75(‘’often’’), to 
100 (“always”). A higher score indicated a greater degree 
of social support. The Cronbach’s α values in Jeon and 
Choi’s study [28] were 0.76 and 0.86; these values were 
0.86 and 0.91 in our study.

Data collection
Data were collected from 4 October to 30 November 
2023 from ICNs who had experience in infection con-
trol work in the infection control departments of Korean 
general hospitals during the COVID-19 pandemic. The 
research assistants contacted infection control units a 
general hospital to explain the purpose and method of 
the study and obtained permission to conduct the study. 
Next, ICNs received a link to the online survey. Purpo-
sive sampling was used to recruit eligible ICNs. The ques-
tionnaire took approximately 20 min to complete, and a 
small gift was provided as a token of appreciation after 
the survey completion.

Ethical considerations
This study was approved by the Institutional 
Review Board at the authors’ institution (IRB NO: 
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KCN-2023-0901-02-2). Participants who checked the 
box “I agree” on the online survey’s consent page were 
allowed to proceed with the questionnaire. The informa-
tion page provided information about the purpose of the 
study, the anonymity of the participants, the freedom to 
withdraw from the study at any time without any reper-
cussions, and the anticipated benefits and risks of study 
participation. Participants’ data were assigned individual 
IDs to maintain their anonymity. All study-related data 
were stored on a password-protected computer for strict 
management and control. These data will be discarded 
after the legally specified period of three years.

Data analysis
The collected data were analyzed using SPSS Statistics 26 
software and the Process macro ver. 4.2, while statistical 
significance was determined as 0.05.

Participants’ general characteristics were analyzed 
using a frequency analysis, while the differences in burn-
out experiences based on general characteristics were 
tested using independent t-tests and one-way analysis of 
variance (ANOVA). For factors that differed significantly, 
a Scheffé test was performed as a post-hoc comparison. 
Levels of stress, self-efficacy, social support, and burnout 
were examined using descriptive statistics. Correlations 
between stress, self-efficacy, social support, and burnout 
were analyzed using Pearson correlation analysis.

The effects of the relationships between stress, self-
efficacy, social support, and burnout; the estimation of 
the indirect effect size of stress with regard to burnout 
through the mediation of self-efficacy and social sup-
port; and the statistical significance of the mediating 
effects were analyzed using the bootstrapping method as 
proposed by Hayes. Bootstrapping was performed using 
Process macro model 4.

Results
Burnout according to participants’ general characteristics
A frequency analysis was performed to analyze partici-
pants’ general characteristics. There were five male (2.4%) 
and 205 female (97.6%) participants. The mean age was 
33.35 years, with 57 individuals aged 20–29 years (27.1%), 
121 aged 30–39 years (57.6%), and 32 aged 40–49 years 
(15.2%). Regarding education, 24 participants had an 
associate degree (11.4%), 134 had a bachelor’s degree 
(63.8%), and 52 had a master’s degree or higher (24.8%). 
Eighty-six participants were married (41.0%), and 124 
were single (59.0%). In terms of job position, 148 were 
staff nurses (70.5%), 48 were charge nurses (22.9%), and 
14 were nurse managers or higher (6.7%). The mean 
annual salary was 47.41  million KRW. Sixty-four par-
ticipants earned < 40  million KRW (30.5%), 73 earned 
40–49 million KRW (34.8%), and 73 earned ≥ 50 million 
KRW (34.8%). Hospital type was secondary (n = 134, 

63.8%) or tertiary (n = 76, 36.2%). Mean clinical experi-
ence was 8.63 years. Thirty-three participants had < 5 
years (15.7%) of experience, 107 had 5–9 years (51.0%) of 
experience, and 70 had ≥ 10 years (33.3%) of experience. 
The mean infection control experience was 3.28 years. 
Fifty-one participants had < 2 years (24.3%) of experience, 
107 had 2-3.9 years (51.0%) of experience, and 52 had ≥ 4 
years (24.8%) of experience. In terms of certification, 49 
participants were certified as ICNs (23.3%), 26 were cer-
tified as infection control practitioners (12.4%), and 135 
were not certified (64.3%).

We analyzed differences in burnout according to 
the general characteristics of ICNs using independent 
t-tests and one-way ANOVAs. Burnout significantly dif-
fered according to job position (F = 7.96, p < .001), clini-
cal career (F = 3.93, p = .021), and certification (F = 6.87, 
p = .001).

A post-hoc comparison was performed using a Scheffé 
test for the three factors that significantly differed in 
terms of their impact on burnout. In terms of job posi-
tion, burnout was significantly higher among charge 
nurses than among nurse managers or those with higher 
designations. Burnout was also significantly higher 
among those with a clinical career of 5–9 or ≥ 10 years 
of experience, compared to among those with < 5 years of 
experience. Burnout was also significantly higher among 
certified infection control practitioners, compared to that 
among certified ICNs and non-certified ICNs (Table 1).

Participants’ stress, self-efficacy, social support, and 
burnout
Descriptive statistics were used to describe participants’ 
stress, self-efficacy, social support, and burnout. The 
mean stress score was 56.55 out of 100; the mean self-effi-
cacy score was 54.62 out of 100; the mean social support 
score was 58.71 out of 100; and the mean burnout score 
was 4.08 in a range of 0–6. Skewness and kurtosis were 
calculated to test the normality of the data. The absolute 
value of skewness was < 2, while that of kurtosis was < 7, 
confirming the normality of the data [30]. In short, the 
data were suitable for statistical analysis (Table 2).

Correlations between participants’ stress, self-efficacy, 
social support, and burnout
The correlations between participants’ stress, self-effi-
cacy, social support, and burnout were analyzed using 
Pearson correlation analysis. Stress was significantly 
negatively correlated with self-efficacy (r = − .64, p < .001) 
and social support (r = − .47, p < .001) and significantly 
positively correlated with burnout (r = .81, p < .001). Self-
efficacy was significantly positively correlated with social 
support (r = .63, p < .001) and significantly negatively cor-
related with burnout (r = − .71, p < .001). Social support 
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was significantly negatively correlated with burnout 
(r = − .56, p < .001) (Table 3).

The relationships among participants’ stress, self-efficacy, 
social support, and burnout
We analyzed the effect relationships between partici-
pants’ stress, self-efficacy, social support, and burn-
out, and the mediating effects of self-efficacy and social 

support in the relationship between stress and burnout 
by using Hayes’ bootstrapping with Process macro model 
4. Bootstrapping was performed with 5,000 samples and a 
95% confidence interval (CI). Job position, clinical career, 
and certification differed significantly vis-à-vis burn-
out and were selected as control variables. As job posi-
tion and certification were categorical variables, dummy 
variables were created for charge nurses and ICNs who 
showed relatively higher levels of burnout.

First, the model for the effects of stress on self-efficacy 
accounted for 51% of the variance, while stress had a 
significant negative effect on self-efficacy (β = − 0.63, 
p < .001). The model for the effects of stress on social 
support accounted for 27% of the variance, while stress 
had a significant negative effect on social support (β = 
− 0.42, p < .001). In short, self-efficacy and social support 
declined with increasing stress. The model for the effects 
of stress on burnout accounted for 73% of the variance, 
while stress had a significant positive effect on burnout 
(β = 0.80, p < .001), suggesting that burnout increases with 
increasing stress.

Next, self-efficacy and social support were added to the 
model to examine their effects on burnout. The regres-
sion model accounted for 78% of the variance, and self-
efficacy (β=-0.26, p < .001) and social support (β = − 0.11, 
p = .034) had a significant negative effect on burnout. In 
short, burnout decreased with increasing self-efficacy 
and social support. Conversely, stress was reduced after 
adding self-efficacy and social support to the model 
(β = 0.80 → 0.59), suggesting that self-efficacy and social 
support mediate the relationship between stress and 
burnout (Table 4).

Next, we examined the direct effect of stress on burn-
out, the indirect effect of stress on burnout through the 
mediation of self-efficacy and social support, and their 
95% CIs. The direct effect size of stress on burnout was 
0.68, while the 95% CI was 0.01-0.12. In both cases, CI do 
not include 0, thereby confirming statistical significance.

The indirect effect size of stress on burnout through the 
mediation of self-efficacy was 0.19, while the 95% CI was 
0.10-0.29. The indirect effect size of stress on burnout 
through the mediation of social support was 0.05, while 
the 95% CI was 0.01-0.12. In both cases, CI included 0, 
thereby confirming statistical significance. In essence, the 

Table 1 Burnout according to participants’ general 
characteristics (n = 210)
Variables Categories n (%) M ± SD t/F (p)

Scheffé
Gender Men 5 (2.4) 4.17 ± 0.72 0.22 

(0.830)Women 205 (97.6) 4.08 ± 0.99
Age
(M ± SD)

20–29 57 (27.1) 4.00 ± 1.00 1.06 
(0.348)30–39 121 (57.6) 4.16 ± 1.02

≥ 40 32 (15.2) 3.91 ± 0.81
(33.35 ± 6.21)

Education College 24 (11.4) 3.99 ± 0.59 2.33 
(0.100)University 134 (63.8) 4.00 ± 1.00

Graduate school 52 (24.8) 4.33 ± 1.06
Spouse Yes 86 (41.0) 4.15 ± 0.91 0.86 

(0.391)No 124 (59.0) 4.03 ± 1.03
Position General nurse 148 (70.5) 3.96 ± 0.96a 7.96 

(< 0.001)
c < b

Charge nurse 48 (22.9) 4.55 ± 0.98b

≥ Senior nurse 14 (6.7) 3.75 ± 0.73c

Salary(M ± SD) < 40 million won 64 (30.5) 3.86 ± 0.99 2.70 
(0.070)40–50 million 

won
73 (34.8) 4.25 ± 1.07

≥ 50 million won 73 (34.8) 4.10 ± 0.86
(47.41 ± 13.17)

Type of 
hospital

General hospital 134 (63.8) 4.16 ± 1.03 1.57 
(0.117)Tertiary hospital 76 (36.2) 3.94 ± 0.89

Clinical career
(M ± SD)

< 5 years 33 (15.7) 3.64 ± 0.96a 3.93 
(0.021)

a < b, c
5–10 years 107 (51.0) 4.16 ± 1.00b

≥ 10 years 70 (33.3) 4.17 ± 0.93c

(8.63 ± 5.31)
Infection con-
trol career
(M ± SD)

< 2 years 51 (24.3) 4.04 ± 0.90 0.05 
(0.953)2–4 years 107 (51.0) 4.09 ± 1.04

≥ 4 years 52 (24.8) 4.08 ± 0.97
(3.28 ± 2.48)

Certification Infection control 
Specialist nurse

49 (23.3) 4.02 ± 1.00a 6.87 
(0.001)

a, c < bInfection control 
practitioner

26 (12.4) 4.73 ± 1.01b

None 135 (64.3) 3.97 ± 0.93c

M = mean; SD = standard deviation

Table 2 Descriptive statistics of study variables
Variables Possible range M ± SD Skewness Kurtosis
Stress 0–100 56.55 ± 21.38 -0.18 -0.90
Self-efficacy 0–100 54.62 ± 22.28 -0.42 -0.61
Social support 0–100 58.71 ± 21.34 -0.35 -0.42
Burnout 0–6 4.08 ± 0.99 0.03 -0.97
M = mean; SD = standard deviation

Table 3 Correlation between study variables
Variables 1 2 3 4

r (p) r (p) r (p) r 
(p)

1. Stress 1
2. Self-efficacy − 0.64 (< 0.001) 1
3. Social support − 0.47 (< 0.001) 0.63 (< 0.001) 1
4. Burnout 0.81 (< 0.001) − 0.71 (< 0.001) − 0.56 

(< 0.001)
1
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results show that stress had an indirect effect on burn-
out through the mediation of self-efficacy and social sup-
port. That is, ICNs who had high levels of stress during 
the COVID-19 pandemic also had lower self-efficacy and 
less social support, which, in turn, led to higher levels of 
burnout (Table 5) (Fig. 1).

Discussion
Based on Lazarus & Folkman’s [24] stress, appraisal-
coping model l, this study attempted to confirm the 
mediating effect of self-efficacy and social support in the 
relationship between stress and burnout in infection con-
trol nurses who worked in general hospitals during an 
emerging infectious disease pandemic.

In this study, the mean burnout score during the 
COVID-19 pandemic was 4.08. The mean burnout score 
of staff nurses was 2.61 [31]. The mean burnout score 
of nurses who provided direct patient care on a medi-
cal-surgical floor and isolation floor or in an ICU and 

Table 4 The effect relationships between stress, self-efficacy, social support, and burnout
Dependent variables Independent variables B SE β t p R2

Self-efficacy (Constant) 5.21 0.20 0.53
(0.51)Position -0.39 0.12 − 0.18 -3.13 0.002

Clinical experience 0.02 0.01 0.11 1.81 0.072
Certification -0.35 0.16 − 0.13 -2.15 0.033
Stress -0.62 0.06 − 0.63 -10.94 < 0.001

Social support (Constant) 4.76 0.24 0.29
(0.27)Position -0.50 0.15 − 0.24 -3.35 0.001

Clinical experience 0.01 0.01 0.04 0.60 0.551
Certification -0.24 0.19 − 0.09 -1.24 0.216
Stress -0.40 0.07 − 0.42 -5.87 < 0.001

Burnout (Constant) 1.06 0.17 0.73
(0.73)Position 0.35 0.11 0.14 3.28 0.001

Clinical experience -0.01 0.01 − 0.03 -0.70 0.484
Certification 0.23 0.14 0.07 1.66 0.100
Stress 0.92 0.05 0.80 18.43 < 0.001

Burnout (Constant) 3.25 0.38 0.79
(0.78)Position 0.17 0.10 0.07 1.71 0.089

Clinical experience 0.00 0.01 0.00 0.03 0.973
Certification 0.10 0.13 0.03 0.76 0.450
Stress 0.68 0.06 0.59 11.34 < 0.001
Self-efficacy -0.30 0.07 − 0.26 -4.32 < 0.001
Social support -0.13 0.06 − 0.11 -2.15 0.034

SE = standard error; β = standardized estimates. Dummy variable: Position = Charge nurse, Certification = Infection control practitioner

Table 5 The direct and indirect effects of stress on burnout
Path Direct effect Indirect effect

Effect SE 95% CI Effect SE 95% CI

LLCI ULCI LLCI ULCI
Stress → Burnout 0.68 0.06 0.56 0.80
Stress → Self-efficacy → Burnout 0.19 0.05 0.10 0.29
Stress → Social support → Burnout 0.05 0.03 0.01 0.12
Total effect 0.92 0.05 0.82 1.02 0.24 0.05 0.16 0.33
CI = confidence interval; LLCI = lower-level confidence interval; SE = standard error; ULCI = upper-level confidence interval

Fig. 1 The mediating effect of self-efficacy and social support on stress 
and burnout
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emergency department was 2.80 [12]. This showed that 
the burnout scores of other nurses were markedly lower 
than the burnout scores of ICNs, despite being substan-
tially higher compared to the pre-COVID-19 period. A 
previous study [22] showed that the mean burnout score 
among ICNs was 2.30 before the COVID-19 pandemic 
and that this figure nearly doubled to 4.08 during the 
pandemic. Particularly, before the COVID-19 pandemic, 
ICNs had lower burnout rates compared with other 
nurses [22]; this highlights the need to pay attention 
to the dramatic increase in the level of burnout among 
ICNs. Thus, there is a pressing need to discern burnout 
predictors among ICNs following the COVID-19 pan-
demic and to promptly implement interventions that 
reduce burnout in these nurses.

In our study, stress had a direct effect on burnout 
among ICNs. Although a direct comparison is difficult 
to establish due to the lack of research on these vari-
ables among ICNs, burnout increase accompanied stress 
increase in nurses during the COVID-19 pandemic [12] 
and job stress was the most potent predictor of burn-
out among nurses during the COVID-19 pandemic [10], 
thereby supporting our findings. Grzelak and Szwarc 
[32] reported that 89.2% of nurses experienced increased 
stress symptoms due to the pandemic, and Tomasze-
wska et al. [9] reported that 50% of nurses experienced 
burnout.

ICNs faced significant levels of stress owing to the 
extremely high transmissibility of COVID-19, which con-
tributed to the rapid spread of the virus; it had higher 
morbidity and mortality rates compared with SARS and 
MERS [17]. Although not involved in direct patient care, 
ICNs were frequently placed in situations calling for inde-
pendent decision-making based on expert knowledge 
and were expected to demonstrate a wide array of com-
petencies to engage in interdisciplinary collaborations 
within and outside the hospital [6]; these added respon-
sibilities and psychological burdens caused high levels of 
stress [8]. Individuals who experience burnout define it 
as physical, emotional, and mental exhaustion—a point 
at which they can no longer cope with stress. Unresolved 
burnout engenders psychological impairments, such as a 
sense of failure and guilt, as well as reduced job produc-
tivity and nursing performance [10].

Prolonged burnout causes job dissatisfaction and nega-
tive work attitudes, which, in turn, lead to high turnover 
intentions and actual turnover, thereby causing a short-
age of nursing staff and decreased quality of care [9]. 
Turnover intention was reported to be higher among 
nurses who provided care for patients with COVID-19, 
compared with nurses working on a regular medical-
surgical floor [12]. Therefore, another infectious disease 
crisis in the future may result in a shortage of staff, which 
would be detrimental to the effective management of 

and response to infectious diseases [10, 13]. Consider-
ing the prolonged stress caused by an emerging infec-
tious disease pandemic, it is of paramount importance 
to provide adequate and appropriate health manage-
ment—including environmental and personnel manage-
ment—to reduce stress among ICNs. Measures, such as 
the establishment of flexible staff management that con-
siders work intensity and work hours (depending on the 
severity of the emerging infectious disease crisis), inter-
departmental work coordination, and environmental 
improvement, must be implemented concurrently. As the 
burnout caused by high levels of persistent stress among 
ICNs can impact both individuals and organizations, 
nursing organizations should develop policies and stress 
reduction programs that promote psychological replen-
ishments to prevent and manage nurses’ burnout.

In our study, self-efficacy and social support were 
identified as the significant mediators of the relation-
ship between stress and burnout among ICNs, where 
burnout increased with decreasing self-efficacy and 
social support. In a study on burnout among emergency 
department nurses, self-efficacy and social support were 
significantly correlated with burnout alleviation, while 
self-efficacy was a key predictor of burnout [13]; this is 
consistent with our findings. A study on clinical nurses’ 
burnout found that self-efficacy and social support were 
moderators that reduced the negative impact of burn-
out [18]. Furthermore, burnout increased with decreas-
ing social support among ICU nurses providing care for 
patients with COVID-19 [16] and among floor nurses 
[14], while social support was identified as a predic-
tor of burnout in other studies [14, 16], supporting our 
findings.

Self-efficacy refers to an individual’s expectation or 
belief that they can successfully carry out appropri-
ate actions in a given situation [19]. Having self-efficacy 
allows nurses to believe that they can overcome the 
stressors and adversities prevalent in a clinical setting 
[33]. Nurses with high self-efficacy demonstrate better 
professional nursing performance, provide high-qual-
ity care, and enhance organizational performance [18]. 
Furthermore, self-efficacy allows nurses to believe that 
they have the necessary nursing competence [33]. Thus, 
self-efficacy is the most important competency for ICNs 
because they have many responsibilities and high work 
autonomy [8]. As shown in the present study, ICNs fre-
quently experience high levels of stress and burnout dur-
ing infection control activities [10], while self-efficacy 
moderates stress symptoms and burnout [18]. Thus, 
organizations should develop and implement programs 
to strengthen self-efficacy to alleviate stress and burnout 
among ICNs.

Social support refers to the positive support and 
resources individuals derive from interpersonal 
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relationships, including various forms of mental and 
material assistance as well as positive resources provided 
by family members, friends, colleagues, and their supe-
riors [18, 21]. Nurses with high levels of social support 
have reduced stress [34]; as such, support has a positive 
impact on their mental health and provides them with 
the strength to overcome the extreme challenges pre-
sented by an infectious disease outbreak, thus alleviat-
ing burnout [15]. As nurses are highly dependent on one 
another in their work processes and frequently bond with 
one another, support from co-workers enhances work 
performance, while increased support from their supe-
riors facilitates psychological adjustment and reduces 
stress and tension, thereby decreasing burnout [13]. As 
COVID-19 personnel, ICNs received tremendous social 
attention and encouragement during the pandemic while 
serving in the frontline against the pandemic, which bol-
stered their camaraderie and bonds [17].

In the present study, we confirmed that social support, 
which helps individuals overcome crises, is a critical fac-
tor in reducing burnout among ICNs. Thus, to reduce 
burnout among ICNs, it is important to implement inter-
vention strategies that enhance social support and estab-
lish social and organizational support systems, such as 
fostering a supportive work environment in which nurses 
feel they can receive adequate support from their col-
leagues and superiors.

Conclusion
This study revealed the mediating effects of self-efficacy 
and social support on the relationship between stress 
and burnout among ICNs in healthcare facilities during 
an emerging infectious disease pandemic—specifically, 
the COVID-19 pandemic—based on Lazarus & Folk-
man’s [24] stress, appraisal-coping model. Our results 
indicate that stress has a direct effect on burnout and that 
self-efficacy and social support mediate this effect. To 
mitigate burnout among ICNs, it is important to allevi-
ate their stress and increase their self-efficacy and social 
support. This requires the development and implemen-
tation of stress reduction and self-efficacy programs at 
the organizational level, and the development of support 
systems for a supportive work environment. There is also 
a need for universalized policy support for social connec-
tions and psychological functioning for infection control 
nurses.

Limitations
As ICNs in healthcare facilities were purposively sampled 
during an emerging infectious disease pandemic in South 
Korea, this study’s findings have limited generalizability. 
Thus, future studies should examine burnout in differ-
ent regions and hospital types. Based on these results, 
we recommend that qualitative studies be conducted 

for an in-depth exploration of the predictors of burnout 
among ICNs during an emerging infectious disease crisis. 
Furthermore, we recommend conducting interventional 
studies to develop and evaluate the effects of nursing 
intervention programs that reduce stress and improve 
self-efficacy and social support in order to reduce burn-
out among ICNs.
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