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Original Article

Effects of social support on mental health for critical care
nurses during the coronavirus disease 2019 (COVID-19)
pandemic in Japan: A web-based cross-sectional study

Junko Tatsuno,1 Takeshi Unoki,2 Hideaki Sakuramoto,3 and Miya Hamamoto4

1Department of Nursing, Kokura Memorial Hospital, Kitakyushu, Fukuoka, Japan, 2Department of Acute and
Critical Care Nursing, School of Nursing, Sapporo City University, Sapporo, Hokkaido, Japan, 3Department of
Adult Health Nursing, College of Nursing, Ibaraki Christian University, Hitachi, Ibaraki, Japan, and 4Department of
Nursing, Tosei General Hospital, Seto, Aichi, Japan

Aim: The aim of this study was to examine whether high social support has a protective effect on mental health for critical care
nurses during the coronavirus disease 2019 (COVID-19) pandemic.

Methods: This cross-sectional anonymous web-based survey was conducted from November 5 to December 5, 2020, in Japan and
included critical care nurses. The invitation was distributed via mailing lists.

Results: Of the 334 responses that were obtained, 64.4% were from female respondents, and their mean age was 37.4. Of the total,
269 (80.5%) were taking care of COVID-19 patients at the time the study was conducted. Participants with post-traumatic stress disor-
der (PTSD) symptoms were found to be older (P < 0.05), and those with an education level of a 4-year college degree or higher had
fewer PTSD symptoms (P < 0.05). Those experiencing anxiety and depressive symptoms had lower social support scores. Having a
4-year college degree and higher (odds ratio [OR] 0.622, 95% confidence interval [CI] 0.39–0.99) was significantly associated with a
lower probability of PTSD. Social support scores and the female sex were not associated with PTSD. Regarding anxiety symptoms,
being female and having lower social support were independently associated with a higher probability. Regarding depression symp-
toms, lower social support was independently associated with a higher probability (OR 0.953, 95% CI 0.93–0.97).

Conclusion: It was found that social support was not associated with PTSD; however, it was associated with depression and anxiety
symptoms for intensive care nurses during the COVID-19 pandemic.
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BACKGROUND

CORONAVIRUS DISEASE 2019 (COVID-19) has
spread across the world alarmingly quickly, including

Japan. It was reported that the mortality rate (among severe
patients) of the first wave of COVID-19 in Japan was
12.5%.1 The mental health of health-care professionals has
been an important issue during the COVID-19 pandemic, as
it influences the quality of care and patient turnover in a hos-
pital. A meta-analysis including 55 sources examined the

mental health of the health-care professionals who cared for
COVID-19 patients, including their depression, anxiety, and
post-traumatic stress disorder (PTSD), which were experi-
enced by 15.9%, 15.1%, and 21.9%, respectively. In addi-
tion, a French multicenter study of intensive care unit (ICU)
nurses caring for either moderately or more severely ill
patients with COVID-19 reported that the prevalence of anx-
iety and depression was 48% and 16%, respectively.2

Social support is an important factor associated with men-
tal health.3 It is defined as the network of psychological and
material resources available to an individual while coping
with stress. There are various types of social support: struc-
tural, functional, emotional, instrumental/material, and infor-
mational.4

Several studies have shown that high social support has a
protective effect on PTSD in the health-care profession
under the COVID-19 pandemic situation5,6; however, this
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relationship was not examined among health-care profes-
sions during the ongoing pandemic in Japan. As social sup-
port differs among countries, ethnicities, and culture,7 the
aim of this study was to clarify relationships between social
support and mental health among nurses during the COVID-
19 pandemic. The findings may contribute to the establish-
ment of psychosocial support for health-care workers during
the ongoing pandemic in Japan.

METHODS

Study design

THE AIM OF this study was to examine whether higher
social support was associated with a higher mental

health status for critical care nurses in the ICU during the
COVID-19 pandemic. The primary outcome was PTSD, and
the secondary outcome was anxiety and depression. The sur-
vey was a cross-sectional anonymous web-based survey.

Setting

The invitation was distributed via the mailing lists of the
Japan Society of Intensive Care Medicine and the Japan
Society of Physicians and Trainees in Intensive Care; the
message requested that the invitation be forwarded to nurses
working in the acute care unit. We also posted the invitation
on community mailing lists, social network services, such as
the Japan Association of Certified Intensive Care Nurses,
and local mailing lists that listed the critical care nurses.
Data were collected from November 5 to December 5, 2020.
The study protocol was approved by the Research Ethics
Committee of Kokura Memorial Hospital, and it conforms
to the provisions of the Declaration of Helsinki (Approval
No. 20091451). Only those who agreed to the informed con-
sent along with the policy of the survey were allowed to
answer the questionnaire. This survey was an anonymous
web survey and did not include personal information in the
responses.

Participants

We included all participants who were nurses working in the
acute care unit, including ICUs and progressive care units,
regardless of the involvement of care for COVID-19
patients.

Variables/Measurement

We collected data on age, gender, educational level, nursing
experience, and type of acute care unit. We also asked

whether participants had direct involvement with confirmed
or suspected COVID-19 patients and/or had experience in
end-of-life care for that patient population.

Instruments

The Multidimensional Scale of Perceived Social Support8

measures the degree of social support, which is a determi-
nant of maintaining mental health. The social support scale
is a 12-item questionnaire that consists of three subscales:
family support, support of loved ones, and friends’ support.
Each item on the social support scale was measured using a
7-point self-report scale, ranging from 1 (strongly disagree)
to 7 (strongly agree). The sum (range 7–84) of the three sub-
scales represents the total level of social support, where the
higher the score, the higher the level of social support. The
validity and reliability of the social support scale were also
verified.

Hospital Anxiety and Depression Scale
(HADS)

The Hospital Anxiety and Depression Scale (HADS)9 is a
commonly used tool that assesses levels of anxiety and
depression. The questionnaire comprises 14 questions, 7 each
for anxiety and depression; the higher the score (score range:
0–42 points), the stronger the anxiety and depression. The
cut-off values were divided into ranges, with 0–7 points indi-
cating no anxiety and depression, and 8 points or more being
evaluated as having anxiety and depression. The validity and
reliability of the HADS have already been verified.

Impact of Event Scale-6 (IES-6)

The Impact of Event Scale (IES)-6 has six items (total score
range: 0–24) for assessing PTSD symptoms.10 The IES-6
was developed based on the widely used IES-R. The validity
and reliability of the IES-6 were well evaluated. The IES-6
was rated on a 5-point Likert scale (0: none–4: very) for the
degree of stress within the last week. The cut-off point was
1.75, with 1.75 or higher indicative of having PTSD symp-
toms.

Bias

Because our recruitment method involved using mailing lists
and social networking services, the response rate could not
be calculated. Thus, election bias was not avoided; however,
our aim did not include assessing the prevalence of PTSD,
anxiety, and depression but, rather, focused on the associa-
tion between various risk factors and mental health.
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Study size

The sample size was calculated using the Pwr package
working in the R statistics 3.6.3 environment. For this study,
we set a covariate of 9, a significance level of .05, a power
of 0.8, and an effect size (Cohen f2) of 0.05. The sample size
of this study was 320 participants.

Statistical methods

Descriptive statistical analyses were conducted, and the vari-
ables were presented as median (interquartile range) or per-
centage. We evaluated the relationships between social
support and mental health as exposure and outcomes using a
generalized linear model. We predefined confounders,
including age, sex, nursing experience, type of acute care
unit, and experience of care, for confirmed or suspected
COVID-19 or patients. Data were analyzed using the statisti-
cal package SPSS for Windows 18.0J (SPSS, Tokyo,
Japan).

RESULTS

WE OBTAINED 334 responses, and all were analyzed.
The response rate could not be calculated based on

our recruitment methodology.

Characteristics

The demographic characteristics of the participants are pre-
sented in Table 1. The mean age of participants was 37.4,
and 64.4% were female. The mean number of years of clini-
cal experience was 9.4, and three of four respondents
worked in the medical-surgical ICU. Of the total, 229
(68.6%) had housemates, 148 (44.3%) had an education
level of 4-year college or higher, and 269 (80.5%) were tak-
ing care of COVID-19 patients.

Outcome variables

Table 2 shows the IES-R-6 and HADS scores. The median
IES-R-6 was 7. The proportion of respondents with PTSD
was 36.8%. The median HADS-Anxiety score was 7, and
the HADS-Depression score was 8. Of the total respondents,
47.6% had anxiety and 56.0% had depression.

Univariate analysis

The univariate analysis identified several characteristics of
participants associated with PTSD symptoms. Those having
PTSD symptoms were older (P < 0.05). However, those

Table 1. Characteristics of participants

Characteristics n = 334

Age, mean (SD) 37.4 (7.6)

Sex, n (%)

Female 215 (64.4)

Missing 1 (0.3)

Years of clinical experience, mean (SD) 9.4 (6.0)

Department, n (%)

Medical-surgical ICU 248 (74.3)

Emergency ICU 69 (20.7)

COVID-19-dedicated ICU 12 (3.6)

Other 5 (1.4)

Housemate, n (%)

Yes 229 (68.6)

Missing 2 (0.6)

Highest educational level, n (%)

Vocational school 170 (50.9)

Junior college 10 (3.0)

Four-year university 94 (28.1)

Graduate school 54 (16.2)

Others 6 (1.8)

Directly involved in COVID-19 patient care, n (%)

Yes 269 (80.5)

Experience in providing end-of-life care for COVID-19

patients, n (%)

Yes 77 (23.1)

Missing 1 (0.3)

Total social support score, median (IQR) 67 (17)

COVID-19, coronavirus disease 2019; ICU, intensive care unit;

IQR, interquartile range; SD, standard deviation.

Table 2. Results of IES-R-6 and HADS scores

IES-R-6

Total score, median (IQR) 7 (5)

≧1.75, n (%) 123 (36.8)

<1.75, n (%) 210 (62.9)

Missing 1 (0.3)

HADS

Total score, median (IQR) 16 (11)

HADS-Anxiety score, median (IQR) 7 (6)

HADS-Anxiety

≦7, n (%) 159 (47.6)

<8, n (%) 175 (52.4)

HADS-Depression score, median (IQR) 8 (6)

≦7, n (%) 187 (56.2)

<8, n (%) 146 (43.8)

HADS, Hospital Anxiety and Depression Scale, IES-R-6, Impact of

Event Scale 6; IQR, interquartile range.
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with an education level of 4-year college or higher had fewer
PTSD symptoms (P < 0.05; Table 3).

Anxiety symptoms were more common in females
(P < 0.006). Participants with anxiety and depressive symp-
toms had lower social support scores (64 versus 68, 62 ver-
sus 70, respectively; P < 0.01; Tables 4 and 5).

Multivariate analysis

Binary logistic regression analysis was used to clarify the
risk of PTSD, anxiety, and depressive symptoms (Table 6).

Having a bachelor’s degree or higher (odds ratio [OR]
0.622, 95% confidence interval [CI] 0.39–0.99) was signifi-
cantly associated with a lower probability of PTSD. Social
support scores and being female were not associated with
PTSD. For anxiety symptoms, females and lower social sup-
port were independently associated with a higher probability
of anxiety symptoms (OR 1.78, 95% CI 1.12–2.83 and OR
0.979, 95% CI 0.96–0.99, respectively). For depression
symptoms, lower social support was independently associ-
ated with a higher probability of depression symptoms (OR
0.953, 95% CI 0.93–0.97). Being directly involved in deal-
ing with COVID-19 patients was not significantly associated
with any mental health problems.

Table 3. Relationships between participant’s characteris-

tics and PTSD

PTSD symptoms P

Yes

n = 123

No

n = 210

Age, mean (SD) 38.5 (7.7) 35.8 (7.5) 0.03

Female, n (%) 88 (71.5) 127 (60.5) 0.10

Clinical experience, year,

mean (SD)

9.7 (6.4) 9.3 (5.8) 0.53

Housemate

Yes, n (%) 82 (66.7) 147 (70.0) 0.70

Highest educational level

Four-year university and

graduate school, n (%)

46 (37.4) 102 (48.6) 0.03

Directly involved in COVID-

19 patient care, n (%)

100 (81.3) 169 (79.3) 0.85

Experience in providing end-of-life care for COVID-19

patients

Yes, n (%) 28 (22.8) 49 (23.0) 0.730

Total social support score,

median (IQR)

65 (12) 68 (14) 0.47

COVID-19, coronavirus disease 2019; IQR, interquartile range;

PTSD, post-traumatic stress disorder; SD, standard deviation.

Table 4. Relationships between participant’s characteris-

tics and anxiety symptoms

Anxiety symptoms P

Yes

n = 159

No

n = 175

Age, mean (SD) 37.5 (7.9) 37.4 (7.4) 0.68

Female, n (%) 115 (72.3) 100 (57.1) <0.010
Years of clinical

experience, mean (SD)

9.5 (6.5) 9.4 (3.5) 0.88

Housemate, n (%) 104 (65.4) 125 (71.4) 0.47

Highest educational level

Four-year university

and graduate school,

n (%)

64 (40.3) 84 (48.0) 0.14

Directly involved in

COVID-19 patient care,

n (%)

128 (80.5) 141 (80.6) 0.92

Experience in providing

end-of-life care for

COVID-19 patients, n (%)

37 (23.3) 40 (22.9) 0.57

Total social support

score, median (IQR)

64 (15) 68 (16) <0.01

COVID-19, coronavirus disease 2019; IQR, interquartile range;

SD, standard deviation.

Table 5. Relationships between participant’s characteris-

tics and depression symptoms

Depression symptoms P

Yes

n = 187

No

n = 146

Age, mean (SD) 38.1 (7.7) 36.6 (7.5) 0.07

Female, n (%) 130 (69.5) 85 (58.2) 0.06

Years of clinical

experience, mean (SD)

9.7 (6.2) 9.0 (5.8) 0.19

Housemate, n (%) 126 (67.4) 103 (70.5) 0.39

Highest educational level

Four-year university or

graduate school, n (%)

80 (42.8) 68 (46.6) 0.43

Directly involved in COVID-

19 patient care, n (%)

147 (78.6) 122 (83.6) 0.26

Experience in providing

end-of-life care for

COVID-19 patients, n (%)

45 (24.1) 32 (21.9) 0.60

Total social support score,

median (IQR)

62 (12) 70 (12) <0.01

COVID-19, coronavirus disease 2019; IQR, interquartile range;

SD, standard deviation.
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DISCUSSION

ACCORDING TO A fixed point on the number of criti-
cally ill patients provided by the ECMOnet (the extra-

corporeal membrane oxygenation network) in Japan,11 at the
beginning of the study, there were 130 COVID-19 patients
in Japan requiring mechanical ventilation, but as of the end
of the study, the number had increased to 450. The increase
in critically ill patients reflected the third wave of COVID-
19 in Japan. In this study, more than 80% of respondents
provided direct care for COVID-19 patients. The percentage
of respondents who had symptoms of PTSD, anxiety, and
depression were 36.8%, 47.6%, and 60.0%, respectively.
Social support was not associated with PTSD symptoms. An
education level of a 4-year college degree or higher was
associated with fewer PTSD symptoms. Surprisingly, being
directly involved in treating COVID-19 patients was not an
independent factor for the development of mental illness in
nurses. Anxiety and depressive symptoms were more com-
mon in women, with higher social support being associated
with a lower prevalence of anxiety and depression.

Social support was not associated with PTSD symptoms.
Poor social support was associated with higher severity of

PTSD symptoms.12 However, higher social support at the
time of exposure was not always associated with the severity
of PTSD symptoms. Cool and Bickman13 found that social
support was not associated with psychological distress a
week after a natural disaster; however, social support was
significantly associated with psychological distress 6 weeks
following the natural disaster. Therefore, social support may
only influence the maintenance of PTSD and not the early
phase of exposure.14 In this cross-sectional study, the dura-
tion between responding and exposure varied. In Japan, the
first wave of COVID-19 was in April. The second wave was
relatively mild. During the recruitment of the sample, the
third wave of COVID-19 hit, leading to an increase in
patients. Therefore, the population included in this study
was with a mixture of those who had cared for COVID-19
patients recently and those who had cared for them several
months prior.

Being directly involved in caring for COVID-19 patients
was not associated with PTSD symptoms. Providing direct
care to COVID-19 patients has been reported in several pre-
vious studies to be a risk factor for PTSD.15,16 However, in
this study, directly caring for such patients was not signifi-
cantly associated with PTSD symptoms. This may be due to
the fact that PTSD symptoms have been suggested to be
caused by direct and indirect exposure to stressful events.17

Indirect exposure includes anticipation of a stressful event
occurring in the future and obtaining damaging information
about COVID-19 infection from media reports. In this pre-
sent study, even respondents who did not provide direct care
to COVID-19 patients may have expected that they might
provide direct care to COVID-19 patients in the near future,
given the rapid spread of COVID-19 leading to an increased
number of critically ill patients. This may have led to PTSD
symptoms.

An education level of 4-year college or higher was associ-
ated with a lower frequency of PTSD symptoms. These find-
ings were consistent with those of previous studies.18,19 In a
meta-analysis that evaluated PTSD symptoms following an
earthquake, people with high education levels and high
social status had substantial social and economic resources
and stated that the possibility of using better coping strate-
gies may have influenced the reduction of PTSD symp-
toms.19 Although social status was not measured in this
study, it is possible that due to receiving a high level of edu-
cation, various coping strategies for stressful events may
have led to a reduction in PTSD symptoms.

High social support was associated with a lower preva-
lence of anxiety and depression. Previous studies have also
reported that social support can reduce stress levels and anx-
iety in health-care providers caring for COVID-19
patients.5,20

Table 6. Binary logistic regression analysis of PTSD, anxi-

ety, and depression risk factor

Predictor variable OR P 95% CI

PTSD

Female 1.521 0.088 0.941–2.458
Years of experience 1.009 0.658 0.971–1.047
Education 0.622 0.045 0.391–0.990
Directly involved in

COVID-19 patient care

1.084 0.783 0.610–1.928

Social support 0.999 0.881 0.982–1.016
Anxiety

Female 1.780 0.016 1.12–2.829
Years of experience 0.994 0.755 0.958–1.032
Education 0.786 0.292 0.502–1.230
Directly involved in

COVID-19 patient care

1.094 0.753 0.624–1.920

Social support 0.979 0.017 0.962–0.996
Depression

Female 1.349 0.210 0.844–2.156
Years of experience 1.012 0.562. 0.973–1.052
Education 1.021 0.928 0.644–1.619
Directly involved in

COVID-19 patient care

0.759 0.360 0.421–1.369

Social support 0.953 <0.001 0.934–0.972

CI, confidence interval; COVID-19, coronavirus disease 2019; OR,

odds ratio; PTSD, post-traumatic stress disorder.
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Anxiety and depressive symptoms appear as stress reac-
tions when experiencing a stressful event for the first time.
The presence of a person who supports them could provide
emotional support, and it is conceivable that it functions to
reduce those symptoms.

Limitations

Our study has several limitations. First, the population of
this survey may not reflect the population working in the
ICU due to the study design. However, our purpose was not
to describe the prevalence of psychiatric symptoms but to
test hypotheses that social support was associated with the
development of PTSD; thus, we feel that this limitation did
not influence our results.

Second, the duration between the exposure of events and
response to the survey varied for each respondent. Psychi-
atric symptoms change over time; thus, it may reflect the
pandemic status and region where the respondent worked.
The reproducibility of this study is, therefore, challenging.

Third, we used the IES-6, which is a short version of the
IES-R. The IES-6 was used in the health-care profession in a
previous study; however, the IES-R was essentially vali-
dated in patients with acute respiratory distress syndrome. In
addition, it was used for screening, not for diagnosis. For a
more accurate evaluation of PTSD, diagnostic interviews by
psychiatrists are needed.

We found that directly dealing with COVID-19 patients
was not associated with PTSD symptoms, indicating that it
can be caused by direct and indirect exposure to COVID-19.
Therefore, it is necessary to establish a mental health support
system not only for nurses who directly care for COVID-19
patients but also for all nurses working in ICUs.

Besides, social support has been shown to alleviate anxi-
ety and depressive symptoms. In addition to emotional sup-
port such as encouragement, cheering, and listening, timely
communication of updated COVID-19 information, support
for nurses’ own self-care, and acknowledgement of their
work are measures that can reduce stress and prevent the
onset of PTSD.4

CONCLUSIONS

SOCIAL SUPPORT WAS not associated with PTSD;
however, high social support was associated with a

lower prevalence of anxiety and depression among intensive
care nurses during the COVID-19 pandemic. Furthermore,
the participants being directly involved in care for COVID-
19 patients was not an independent factor for impaired men-
tal health in this population. Thus, it can be concluded from

the findings that mental support is needed regardless of
whether care for COVID-19 patients is involved.
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