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Abstract
In a previous study conducted to assess the impact of physical exercise on the symptoms of
depression and anxiety in preadolescents in the school environment, which included a
subgroup of participants comprising eleven randomly selected teens (aged 9-11) and all
enrolled in primary education, it was immediately observed that one participant referred to
as Andy was being bullied and teased, and the teachers were completely unaware of this
scenario. All the participants of the study were volunteers, and were subjected to low-tomoderate intensity exercise four times a week for five weeks. Psychological self-assessments
and physical examinations were performed before and after the program as a part of a blind
assessment. In the intervention sessions, the therapists and participants remained unaware
of the individual scores. The sessions included the games that highlighted the feeling of
movement, postural control, and slow relay races with balancing, in combination with other
cooperative, interactive games focused on fun and social contact rather than focusing on the
© 2021 by the author. This is an open access article distributed under the
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performance. It was reiterated to the participants that mockery was completely prohibited
during the program. After the intervention, a significant decrease was observed in the anxiety
levels and depression scores of the participants. The most significant change was observed in
the participant who was a victim of bullying during the initial training sessions. No changes
were observed in the general atmosphere of the classroom. Bullying is quite common (>10%)
and is most often completely overlooked. The present study demonstrated a decrease in the
symptoms of depression and anxiety in a non-clinical sample of pre-teens attending
elementary school when they completed a low-to-moderate exercise program that combined
movement and pleasure and encouraged positive and non-competitive interactions among
the participants. The program proved to be particularly beneficial for a bullied individual.
Keywords
Exercise medicine; bullying; depression; preadolescents; school; physical training

1. Introduction
Bullying is a phenomenon that most students are exposed to during their school years. A metaanalysis estimated a mean prevalence of 35% for traditional bullying (including both victims and
bullies) and 15% for cyberbullying among adolescents [1]. These children could be witnesses, victims,
or the perpetrators of bullying. There is evidence that bullying critically affects the mental health
development in the young student population. Bullies and the victims of bullying are at the risk of
short-term and long-term negative impacts, such as depression, anxiety, low self-esteem, and
delinquency [2-4]. It is noteworthy that young people already suffering from depressive symptoms
might be more vulnerable to bullying because of the differences and the difficulties they experience
in emotional regulation and coping [5]. Depression causes the affected child to be vulnerable and
different from the peer group, thereby increasing their risk of being bullied. The condition of such
children becomes worse as bullying by their peers adds to their discomfort. The symptoms of
depression may worsen to a further severe level, leading to an increased risk of suicide. It is reported
that bullying victimization may be a significant risk factor for adolescent suicide attempts worldwide
[4], while depression may strongly influence this relationship between bullying and the risk of
suicide [6]. The high prevalence of bullying and depressive symptoms among children and
adolescents renders it imperative to manage this public health problem [1, 6]. Furthermore, this
situation is often associated with reduced physical activity leading to a severe sedentary lifestyle [7,
8] with worse long-term consequences developing in adulthood [9].
The phenomenon of bullying is quite common in the dynamics among peers within a classroom.
In this context, group physical activity could serve as a support to children, assisting them to interact
and learn new skills together, and improve their social skills and their ability to control their
emotions. To date, few studies have examined the role of exercise interventions in reducing bullying
incidences in school, with not a single study investigating depressive symptoms in addition to
bullying. The limited number of studies available in the literature indicate that physical activity may
mitigate the effects of bullying [10] and reduce depression [7]. In the underprivileged neighborhood
of Santiago (Chile), a reduction in the level of bullying victimization was reported after participation
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in an 8-week-long physical activity intervention, compared to the control group. As stated in that
report, the objective of the physical activity program was not limited to improving the physical
condition of the participants, and included inculcating respect for rules, conflict resolution, positive
interaction, and skill learning, all of which could explain, at least in part, the observed effect on
bullying [11]. It is also reported that a reliable environment is essential to properly involve children
and adolescents in physical activities [12]. These findings indicate that an efficient physical activity
program in schools could prevent or reduce bullying within the classrooms, provided that the
program is well-structured, task-oriented, safe, and non-competitive.
We previously conducted a study to document the effectiveness of different training intensities
in reducing the symptoms of depression and anxiety in pre-teens within school settings [13] and
observed that low-to-moderate intensity physical exercise implemented in the form of games could
reduce the scores for anxiety and depression in a non-clinical sample. The training program
combined movement with pleasure and encouraged positive and non-competitive interactions
among the participants. It was hypothesized that such a structured group physical activity program
could influence the mood of the participants and alter the peer dynamics, and was, therefore,
beneficial for all the participants, particularly the ones who are inhibited, insecure, and physically
weak or non-athletic. One participant was bullied during the initial training sessions, which was
inconsistent with the focus of the program to include movement and fun in a positive and noncompetitive atmosphere. We, therefore, describe the case of this child, a boy (referred to as Andy)
who became the victim of bullying, and his evolution through the course of this intervention. The
objective of the present case report is to highlight the impact of this exercise program, over time,
on Andy's well-being and fitness in parallel with the evolution of his peer group.
2. Materials and Methods
2.1 General Design
The details of the general design are available in a previous report [13]. Briefly, in a prospective
and randomized pilot trial with two arms, two subgroups of participants, the randomly selected preteens (aged 9-11) attending school, thirteen in each group, were compared. The main objective of
the trial was to study the effects of structured physical activity on the prevention or treatment of
anxiety and depressive symptoms in a non-clinical sample of school children. Low-to-moderateintensity physical activity was compared with high-intensity physical activity, to determine the most
appropriate exercise intensity for application in depressed youth. In addition, the trial assessed
whether such physical activities, implemented in the form of games, could affect peer dynamics and
encourage the physically-weak children to participate in sport. There was no control group.
The low-to-moderate intensity intervention and the high-intensity intervention, both focused on
pleasure, interaction, and non-competition, were conducted in parallel for five weeks at a rate of 4
sessions per week (Monday, Tuesday, Thursday, and Friday) during the lunch hour. Therefore, the
study followed the two groups of children for 20 sessions that each lasted a total of 50 min. There
was an assessment period in the week before and after the program, in which test results of the
participants were collected. The quantifiers for randomization included individual scores for the
Child Depression Inventory (CDI), Body Mass Index (BMI), duration of the Léger shuttle test, age,
sex, and school year. Thereafter, the principal investigator assorted the participants into two
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equivalent groups. Randomization at the group level was performed by an external blinded
researcher, who provided the intervention allowance through e-mail. In the intervention sessions,
the therapists and participants remained unaware of the individual scores used for randomization.
The two pairs of therapists (two physical educators and two physiotherapists) managed an equal
number of sessions in each group alternately.
The study was conducted at the “elementary school Parmentier–Jean XXIII” in Brussels and its
facilities (a classroom and a gymnasium within the school premises, and a park surrounding the
school). The project was conducted, including recruitments, evaluations, and experimental
intervention periods, from November 2016 to December 2016, and was preceded by information
sessions and a cooling-off period the month before. The study was approved by the Ethical
Committee of the School of Medicine of the Université Catholique de Louvain (N°. CEHF-FORM003/REV005-B403201627586), april 2016, revised and updated May, 20, 2020. The study is
considered as a part of the clinical trial "Move and feel good" registred as NCT02970825,
ClinicalTrials.gov, Autumn 2016 (https://clinicaltrials.gov/ct2/show/NCT02970825).
2.2 Selection Process
Participants were recruited from the primary school on a voluntary basis. The study was
described inside classrooms, in the presence of teachers, and was presented to the parents in a
separate session conducted at the school. The inclusion criteria for participation were as follows: (1)
enrolled in an official education program; (2) aged between 9 and 12 years; (3) acceptance of the
randomization principle; (4) absence of neurological or psychiatric history; (5) absence of
uncorrected sensory disorder that could prevent the understanding of instructions; and (6) absence
of conduct disorders. The exclusion criteria for the study were: (1) refusal to participate; (2) Body
Mass Index above P95; (3) unstable diabetes; (4) coagulation disorders (besides specific exceptions
and medical authorization); (5) severe and unstable asthma; (6) history of heart malformation or
cardiovascular disease; and (7) medical conditions prohibiting sport or physical activity. No
particular fitness level was a prerequisite for participation, and the teachers did not train the
participants before or during the project. The parents of participants completed a medical
questionnaire prior to the commencement of the research and also provided written informed
consent for participation. Only the children who fulfilled the inclusion were allowed participation.
All the participants were informed that they would not be allowed to select the group to which they
would be assigned and that they could leave the study at any time if they wished.
2.3 Intervention
One of the two interventions was a low-to-moderate intensity physical exercise program. A
greater reduction in the anxiety and depression scores was observed in this group compared to the
other one, in which the participants followed high-intensity physical exercise [13].
The low-to-moderate intensity intervention focused on pleasure, positive interaction among the
peers, and promotion of a general atmosphere that encouraged movement. A task-oriented climate
with a learning component was promoted as it is reported to be associated with adaptive behaviors,
healthy habits, and autonomous motivation to practice activities [14]. The intervention combined
games that highlighted the feeling of movement, postural control, awareness of body, and slow
relay races with balancing, mime games, and walk/run plays while perpetuating equilibration, and
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the other cooperative, interactive games focused on fun and social contact without a focus on
performance. Each session began with a warm-up and ended with muscle stretching along with
information and details regarding muscles. It was insisted repeatedly that mockery was completely
prohibited during the program. The intervention was adapted to each participant to find an
equivalent place for all the students. Positive remarks were regularly written in an individual’s file
to motivate each participant to attend all sessions (20 sessions in total). The principal investigator
provided medical security and discussed the daily components of the program with the therapists,
who were trained in physical education and physiotherapy from the Université catholique de
Louvain, Belgium.
2.4 Andy’s Case (*)
(*) This is a fictitious first name for use in the present report to maintain the anonymity of the
student. It was observed during the initial training sessions that one participant was being bullied
and teased, which the teachers were completely unaware of. This scenario was not known before
the study commenced. In the initial sessions, it was observed that Andy had an inhibited behavior
and stopped participating when the other participants referred to him as “Andy, handicap”. When
this was discussed with him separately, he informed that he encountered verbal mockeries in the
classroom every day and that he felt excluded from everyone in the class. As a tall and thin figure,
although not muscular, he was quite happy with his appearance. He disliked having trouble in
making friends and did not seem to know why he failed in such attempts, except the guess that he
was new to this school. He recognized that he was not sure of himself and his intelligence despite
his good academic results. He was eleven years old, had no learning troubles, and his medical history
was uneventful. He did not wish to inform his parents regarding his experience and was convinced
that his teachers would do nothing to help him in this regard. We promised him that he would not
have to experience bullying at least during the sessions, and “a bad atmosphere would imply the
end of the intervention”. We proposed referring to him as Drew (abbreviation for Andrew) during
the sessions and everyone in the sessions followed. As the content of the intervention was adapted
according to each child, it was also adapted to include Andy better without changing the principle
of the physical exercise program. Each attempt to tease someone in the group was followed by a
“You laugh, you need to relax” break (relaxation implied expulsion from the current play and oneminute individual neck massages by one of the physiotherapists). It was observed that during the
subsequent sessions, Andy no longer had complaints and appeared happy to learn the new
movements. The evolution of the mean scores obtained in the psychological and physical tests was
analyzed for the group as well as individually for Andy. The aim was to determine the potential
effect of such a program on bullying by analyzing the evolution of Andy’s scores after five weeks of
intervention.
2.5 Primary Outcomes
Pre-assessments and post-assessments were conducted the week before and the week after the
intervention, respectively, as a part of a blind assessment.
The Child Depression Inventory (CDI) is a 27-item self-reporting tool [15] with scores based on
the child’s statement describing how she or he felt during the two previous weeks. The average
score in the general population is 9 points [15], and a score of 19 or above is considered pathological
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OBM Integrative and Complementary Medicine 2021; 6(1), doi:10.21926/obm.icm.2101002

[16]. The CDI has good internal reliability (Cronbach’s alpha = 0.86), sensitivity, specificity, and a low
level of bias [17].
The State-Trait Anxiety Inventory (STAI) [18] consists of two subscales, each with twenty items:
the STAI form Y-A that assesses the participants’ recent state (i.e., what the participants felt during
the week of testing), and the STAI form Y-B that assesses the long–term anxiety trait (i.e., what the
participants felt during the past year). Each part (A or B) of the STAI generates a state score or an
anxiety trait score in the range of 20-80 and the pathological threshold is 39-40 [19]. STAI has a high
degree of reliability (Cronbach’s alpha = 0.86) and validity.
2.6 Secondary Outcomes
A medical device and a scale were used to measure the height and weight, respectively, of the
participants. The Leger shuttle test, a 20-meter multi-steps shuttle run test, was conducted to
provide an extrapolated assessment of the maximal oxygen uptake (VO2 max) [20]. A meta-analysis
has reported that “the 20 m shuttle test seems to be a useful alternative to estimate cardiorespiratory fitness” and that the test has high validity in young people [21].
Harassment assessment was not conducted as the study was not formulated for that initially.
However, a self-perception profile for children [22] was used in its French version to document the
way each child assessed his skills (social, athletic, school, physical, behavioral, and self-esteem)
before and after the intervention. After each session, the participants documented a quality
assessment according to the two dimensions of well-being in an individual file: a "tiredness score"
(0-3, 0: not tired; 1: a little tired; 2: moderately tired; 3: exhausted) and a "pleasure index" (0-3, 0:
very fun; 1: quite fun; 2: moderately boring; 3: very boring). This file was referred to when adapting
the subsequent physical exercise sessions according to each participant.
2.7 Statistical Analysis
As certain measures were based on Likert scores, a graphical tool (quantile-quantile plot) and a
Kolmogorov Smirnov test were employed to assess the distribution of normality. If the data were
not normal, a logarithmic transformation was performed to obtain the normalized data (if that was
possible). As it was assumed that there would be changes in the depression/anxiety scores after the
intervention, the dependent tests (Student’s paired t-test or Wilcoxon’s test) were performed to
determine the change in a variable (STAI, CDI, etc.) over time. All the statistical procedures were
performed using the SPSS software.
3. Results
3.1 Group Evolution
Among the 13 preadolescents recruited in the study, two were excluded during the experiment;
one withdrew voluntarily and the other was excluded on account of bad behavior (opposition to the
exercise instructions). The statistical analysis of the pre-test and post-test measures was performed
for the remaining 11 participants. There were five girls and six boys, and the mean age at assessment
was 10.6 ± 0.7 years. The mean attendance rate was 96.65%. The mean individual "tiredness score"
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was low (0.43). The participants enjoyed the intervention, as evidenced by the mean “fun index”
value of 0.52 (very fun to quite fun).
The self-reported data from the primary questionnaires are summarized in Table 1. The Likert
score variable that demonstrated a non-normal distribution was the CDI. However, the CDI scores
were transformed using the formula “Ln(variable)” to obtain a normal distribution.
Table 1 Mean scores obtained in psychological self-assessments and physical tests.
Variables

Time

N

Mean

SEM

pvalue°

STAI A

T1

11

30.55

2.60

.628

T2

11

29.36

2.04

T1

11

38.82

2.20

T2

11

33.36

2.83

T1

11

10.36

2.83

T2

11

6.73

1.88

T1

11

139.72

3.05

T2

11

140.27

3.12

T1

11

34.28

1,74

T2

11

35.00

1.74

T1

11

17.49

0.54

T2

11

17.97

0.54

T1

11

42.45

1.34

T2

11

42.89

1.77

11

10.6

0.70

STAI B

CDI

Height (cm)

Weight (kg)

BMI (kg/m2)

VO2Max (mL/min/kg)

Age

.004

.006

.001

.004

.149

.738

Legend for Table 1. P-value < 0.05 is considered significant; SEM: standard error of the mean; °pvalue in dependent test. Modified from ([12] doi: 10.3389/fpsyg.2019.01820. The cited original
work is licensed under the Creative Commons Attribution 4.0 International License.

The STAI B scores, on an average, decreased from 38.82 [SEM (Standard Error of Mean) 2.20] at
T1 to 33.36 (SEM 2.83) at T2 (p = 0.004, Student’s paired t-test) [refer to Table 1].
The analysis of the STAI-A scores did not reveal any time-dependent change (p-value>0.05).
The CDI scores decreased, on average, from 10.36 (SEM 2.83) at T1 to 6.73 (SEM 1.88) at T2 (p =
0.006, Student’s paired t-test, refer to Table 1 and Figure 1).
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Figure 1 Individual scores in the Child Depression Inventory (CDI). At the group level, a
significant (p = 0.006) reduction in the CDI scores was observed after five weeks of
intervention. The individual score for Andy, the child who was bullied in the beginning,
fell below the set threshold and was closer to the scores for other children after the
intervention. The pathological threshold was set at 19.
A Student’s paired t-test was performed on the VO2 max estimations that were evaluated using
the Léger shuttle test, and no significant changes were revealed. The scores remained stable in
general, evolving from 42.45 (SEM 1.34) mL/min/kg at T1 to 42.89 (SEM 1.77) mL/min/kg at T2. The
weight and height measures demonstrated significant changes, while the BMI score remained stable
(refer to Table 1).
3.2 Andy’s Evolution
The statistical analysis was conducted anonymously at the group level. A posteriori, it was
observed that Andy had the most severe scores in the group for the symptoms of depression, as
assessed by the CDI test, with a pathological score of 31 before the intervention, which was way
higher than the cut-off score of 19 set for the test. Andy also appeared to be suffering from a low
level of anxiety, with scores of 38 and 43 for anxiety in state and trait, respectively. Prior to the
intervention, Andy obtained the lowest result in the physical test, with an estimate of the VO 2Max
of 30.35 mL/min/kg. According to the international standards of the 20 m shuttle test [23], Andy
was in the lowest 5 percentiles as per the international norms for boys. Table 2 lists all the scores of
Andy.
Table 2 Andy’s scores in psychological self-assessments and physical tests.
Variables

Time

Mean

STAI A

T1

38
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STAI B

CDI

Height (cm)

Weight (kg)

BMI (kg/m2)

VO2Max (mL/min/kg)

Age

T2

35

T1

43

T2

43

T1

31

T2

16

T1

127

T2

127

T1

25.7

T2

27.0

T1

15.9

T2

16.7

T1

30.35

T2

31.82
11

After the intervention, Andy’s depressive symptoms fell below the pathological threshold, with
a lower score of 16, which was closer to that of the other children in the group (Figure 1). Andy then
remained relatively stable in terms of the evolution of anxiety symptoms.
Andy had benefited from the program on a physical basis as well, as evidenced by his improved
cardio-respiratory score. His estimated VO2Max was improved by 1.47 mL/min/kg, and he was no
longer the weakest member of the group.
The changes in Andy’s responses in the self-perception profile for children indicated improved
self-esteem in the athletic and behavioral dimensions.
4. Discussion
The present study aimed to introduce an original intervention for physical exercise in schools and
assess the potential effects of this intervention on the symptoms of depression and anxiety in the
participating children, including the child who was bullied. It was observed that physical exercise at
low-to-moderate intensity implemented in the form of games could reduce the anxiety and
depression scores in this non-clinical sample and exerted a beneficial impact over time on the
mental and physical health of the bullied participant in parallel with the evolution of the group.
4.1 Group Evolution
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The present study demonstrated that a five-week-long program of physical exercise at a low-tomoderate intensity could reduce the symptoms of depression and anxiety in a non-clinical sample
of pre-teens attending elementary primary school. In addition to the beneficial effects on the whole
group, the intervention appeared to be particularly beneficial for a bullied individual. There are
several potential explanations for this observation of improved mood in the peer group as a whole.
First, the program provided a positive experience of movement and peer interaction with the
inclusion of all children. The intervention included physical activities without a sense of competition
and not requiring a demonstration of performance. The sessions were conducted in a group,
allowing the children to collaborate and form teams with the common goal of executing the
suggested movements accurately. Second, the program, conducted within the school premises, was
appreciated as recreational and full of fun. A high rate of participation (96.65%) despite the
voluntary nature of participation highlighted the importance of engaging children. It is reported that
children, mostly girls, increased their level of participation in physical activities when a motivational
and task-oriented climate was established [24]. In our study also, we promoted a task-oriented
climate with a learning component as such an environment is reported to be more associated with
adaptive behaviors, healthy habits, and autonomous motivation to practice sports outside of school
[24]. The interventions based on light-to-moderate physical activity, body awareness, and yoga
practice may have synergizing benefits, reducing the negative effects of chronic stress [25]. On the
contrary, physical exercise programs conducted in an ego-oriented climate could lead to an extrinsic
motivation, which is associated with further abandonment of physical activity [24]. Third, physical
activity might be effective in decreasing bullying tendencies in children. In a cohort study with 1,248
high-school students, a trend was observed that the teenagers who regularly engaged in physical
activity could alter their levels of aggressivity more than those with sedentary behavior. This led the
authors to suggest the promotion of healthy (non-competitive) sport to prevent violence among
children [26]. Another hypothesis could be that physical exercise reduces depressive symptoms and
improves mental well-being among children through its beneficial effects on brain functions.
Previous authors have demonstrated that in the general young population, physical exercise
improves the performance of executive functions and modifies the activation pattern of the brain
areas underlying these functions [27, 28]. Cognitive and executive functions are often impaired in
depressed young people [29, 30]. To date, there are no published studies on the impact of exercise
on the brain in the children and adolescents with depressive symptoms. A few systematic reviews
and meta-analyses have evidenced that exercise interventions reduce the symptoms of depression
in children and adolescents, with a greater impact on the clinical symptoms [31, 32]. Nonetheless,
additional studies with better methodological quality are required to corroborate and confirm these
results, particularly in school settings.
4.2 Andy’s Evolution
Prior to the intervention, Andy obtained a considerably high score on the depression scoring
scale (CDI). This observation was consistent with the findings of a recent study on the association
between bullying and depressive symptoms conducted with 4,829 adolescents [10]. Although Andy
did not express morbid ideas, it has been long known that bullies, victims, and bully-victims are at
risk of suffering from depressive symptoms that can even lead to suicide in certain cases [10]. In the
early sessions, the bullying was clearly influenced by both his inhibited individual behavior and the
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dynamics of an already-formed group in which he was new and poorly accepted because of these
personal characteristics. The intervention was adapted to include him better and foster a noncompetitive and benevolent climate where he could participate at the same level as the other
children of the group and acquire new skills with pleasure without focusing on his performance.
After the intervention, it was observed that Andy was the one to make the most of this kind of
physical exercise program. As evidenced by his individual score, Andy felt much better after the
intervention, obtaining a score under the pathological threshold score. The intervention appeared
to have exerted a beneficial impact on his mood. It is reported that participation in sports may be
an effective way to reduce the impact of bullying on the risk of developing depression [10]. A
previous study demonstrated that physical activity at moderate-to-vigorous intensity for eight
weeks resulted in reduced physical and verbal victimization among school children (aged 8-10 years)
[11]. Furthermore, a cohort study with a sample of 29,207 adolescents from private and public high
schools demonstrated that exercise reduced sadness and suicidal ideation in adolescents who were
bullied at school [33, 34]. Our findings are consistent with these previously reported observations,
although it must be noted that we report no objective measure that could indicate that Andy was
no longer bullied in school after the program. We had access to the reduction in his depressive
symptoms only until immediately after the intervention. Further studies based in school settings are
clearly required to elucidate the extent to which such a program could result in the prevention or
treatment of bullying.
4.3 Physical Activity: A Tool for use within a Reliable Environment
It is noteworthy that physical activity may provide opportunities for bullying to occur. In turn,
bullying may cause reduced participation in physical activity [35]. If students develop a negative
feeling regarding sports activity, they would have a negative experience and would ultimately reject
the desire and motivation to participate in any physical activity. Therefore, it is advised to maintain
a motivational atmosphere that is adapted according to the child to prevent intimidation behaviors
and support positive interaction [24]. On similar lines, a critical qualitative study conducted with a
sample of 15 boys explored the social-behavior mechanisms that motivate or dissuade participation
in physical activities at the dawn of adolescence [36]. Studies have identified different mediation
mechanisms to promote participation in physical activity, such as emotions, the pleasure of moving,
and the feeling of connection to the activity. While negative self-perceptions, unsatisfaction with
own body, repeated negative experiences, and bullying are reported to lead to apathy and attrition
from physical exercise [36], a safe atmosphere provided by the monitors, an atmosphere of
motivation oriented toward the task [24], and sessions focused on enjoyment motivate the children
and even those with a potential reluctance to participate [36]. The most appropriate intensity and
frequency of exercise for reducing depressive symptoms are not yet clearly defined [37], although
there is good evidence demonstrating that moderate-intensity exercise reduces depression [31, 32,
38]. A mild-to-moderate or moderate level of intensity may be required when the objectives of the
intervention are to promote positive interaction, collaboration among the participants, and
improvement in their physical condition. Young people who are depressed might experience more
difficulty in performing the usual tasks. Therefore, high-intensity tasks may appear like a huge
burden and effort to them, lowering their available capacities to collaborate in the program and
interact with the other participants. In overly competitive sports clubs, this might encourage
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intimidation from assertive participants toward their vulnerable peers. On the contrary, low-tomoderate intensity would be a convenient way to gain the experience of success, encouraging
adherence to the exercise regimen. In our opinion, such a program would increase the likelihood of
young people adhering to exercise for a longer period of time, thereby facilitating the prevention of
all kinds of physical and mental illnesses. Nonetheless, additional studies with good methodological
quality are necessary to corroborate and confirm these results, particularly in school settings. A few
systematic reviews and meta-analyses have already evidenced that physical exercise interventions
reduced the depressive symptoms in children and adolescents compared to control groups, with a
higher impact on clinical symptoms [31, 32]. The limited number of meta-analyses available in the
literature present a high level of inter-study heterogeneity in terms of the intervention methods
and the measurement of results, particularly apparent in adolescents [31, 37]. The present study
observed that if children, including the victims of bullying, followed an adapted physical exercise
program, they could achieve a positive development in their well-being. We observed a reduction
in the depression scores of children after five weeks of low-to-moderate intensity physical exercise
program conducted in a non-competitive learning-climate that favored peer interaction. The
current public fitness rooms are generally not adapted to realize this goal. Further studies in school
settings are clearly required to elucidate the extent to which such a program could assist in the
prevention or treatment of bullying.
4.4 COVID-19 Context of School Closures
The COVID-19 pandemic crisis has significantly affected numerous students worldwide. The
lockdown restrictions force the students to undertake their school programs online and also limit
their social life. Students often experience fears and uncertainties with the ongoing physical and
social isolation, which puts them at potential risk of cyberbullying. Children and adolescents react
differently as they are at different stages of development, although higher rates of depression,
anxiety, and post-traumatic symptoms are being reported across all age groups [39, 40]. In regard
to the preventive measures required to be adopted concerning the mental health of students, a
rapid systematic review demonstrated the protective effect of a routine of physical activity during
the COVID-19 period. Maintaining physical fitness has also been demonstrated to reduce the risk of
developing symptoms of depression by 12%-32% and the risk of experiencing anxiety by 15%-34%
in the general population [41]. Therefore, during forced isolation, such as the one during the
pandemic crisis, certain authors have suggested studying the role of online exercise programs, such
as the #StayHomeStayFit project by the University of Milan [42], in promoting fitness and preventing
mental health disorders [41].
A few countries have decided to keep the schools open. In keeping with health precautions, it
would be desirable to evaluate the maintenance of physical education classes through inexpensive,
feasible, and effective programs. Racket sports, climbing, fitness, and aerobic games can be
conducted in a ventilated room or outdoors with distance adjusted according to the intensity of the
exercise and while wearing a mask. However, to date, it has proved difficult, in practice, to estimate
the distance necessary to avoid the transmission of infection during a rigorous sport.
4.5 Limitations
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As with all research, the present study also has certain limitations, particularly in the
interpretation of results. First, we did not expect that a child would be bullied during this experiment.
The bullying event was revealed during the initial sessions when Andy, after being teased and bullied,
informed us regarding his situation. We present him in this study as a special case as the results
obtained related to his evolution were encouraging and could assist in the investigation of the
impact of a physical activity intervention on the well-being of a bullied child. However, these results
should be interpreted with caution. No harassment assessment [43, 44] was performed in this trial
as the trial was initially not designed to collect the measures regarding bullying of participants. Only
the data collected from the primary study has been discussed [13]. The long-term effects of the
treatment could be determined by analyzing the psychological scores and the class atmosphere
after the intervention, although this was not realized as there was no follow-up and we had only
one window of five weeks. The study included only 11 participants who completed the whole study
and this small sample was not sufficient to explore whether the course was different depending on
the social characteristics of the participants. Moreover, we did not include a control group without
intervention. Further experimental interventions involving physical exercise should be conducted
to address the issue of bullying and assess mental health in children, including tests that would
describe the bullying/aggressor position for each child. The general atmosphere in the classroom
and the family environment [2] should also be considered while measuring the potential impact of
physical exercise in different situations.
5. Conclusion
The present study indicated that the symptoms of depression were reduced in a non-clinical
sample of 11 school children, including the case of a victim of bullying, when the children were on
a low-to-moderate intensity exercise program that combined movement and pleasure in a taskoriented and non-competitive climate. Further comparative and randomized studies are necessary
to document the reduction in depression in the context of bullying after conducting an intervention
involving physical activities adapted according to school to promote physical exercise as care.
Acknowledgments
We would like to thank Mr. Olivier Parmentier for his sponsorship and support to our project by
graciously providing the summer equipment of Park Parmentier. We thank the director and staff of
the school for the great welcome. We wish to thank Prof. Vincent Dubois for the financial support
to A.P. by the sponsorship of the Baillet-Latour asbl Funds (Belgium). AG De Volder is Senior
Research Associate at the Belgian National Fund for Scientific Research.
Author Contributions
AP contributed to the study design, was involved in the exercise intervention trial, made the
statistical analysis of data, and wrote the first draft of the manuscript. YB contributed to the study
design and manuscript draft. ADV made the study design, verified the exercise intervention, made
all scoring, provided results on an anonymous basis, and wrote the manuscript. All authors had
access to the study data that support the publication.

Page 13/138

OBM Integrative and Complementary Medicine 2021; 6(1), doi:10.21926/obm.icm.2101002

Funding
This study was supported by a Bosquet-Polak Prize (Belgium) to ADV.
Competing Interests
The authors have declared that no competing interests exist.
Reference
1.

2.
3.
4.

5.
6.
7.
8.
9.

10.

11.

12.

13.

14.

Modecki KL, Minchin J, Harbaugh AG, Guerra NG, Runions KC. Bullying prevalence across
contexts: a meta-analysis measuring cyber and traditional bullying. J Adolesc Health. 2014; 55:
602-611.
Shetgiri R. Bullying and victimization among children. Adv Pediatr. 2013; 60: 33.
Holt MK, Vivolo-Kantor AM, Polanin JR, Holland KM, DeGue S, Matjasko JL, et al. Bullying and
suicidal ideation and behaviors: A meta-analysis. Pediatrics. 2015; 135: e496-e509.
Koyanagi A, Oh H, Carvalho AF, Smith L, Haro JM, Vancampfort D, et al. Bullying victimization
and suicide attempt among adolescents aged 12-15 years from 48 countries. J Am Acad Child
Adolesc Psychiatry. 2019; 58: 907-918.e4.
Menesini E, Salmivalli C. Bullying in schools: The state of knowledge and effective interventions.
Psychology Health Med. 2017; 22: 240-253.
Kodish T, Herres J, Shearer A, Atte T, Fein J, Diamond G. Bullying, depression, and suicide risk in
a pediatric primary care sample. Crisis. 2016; 37: 241-246.
Korczak DJ, Madigan S, Colasanto M. Children's physical activity and depression: A metaanalysis. Pediatrics. 2017; 139: e20162266.
Mehler-Wex C, Kölch M. Depression in children and adolescents. Dtsch Arztebl Int. 2008; 105:
149-155.
Korczak DJ, Ofner M, LeBlanc J, Wong S, Feldman M, Parkin PC. Major Depressive Disorder
Among Preadolescent Canadian Children: Rare Disorder or Rarely Detected? Acad Pediatr. 2017;
17: 191-197.
Holbrook HM, Voller F, Castellini G, Silvestri C, Ricca V, Cassioli E, et al. Sport participation
moderates association between bullying and depressive symptoms in Italian adolescents. J
Affect Disord. 2020; 271: 33-38.
Hormazábal-Aguayo I, Fernández-Vergara O, González-Calderón N, Vicencio-Rojas F, RussellGuzmán J, Chacana-Cañas C, et al. Can a before-school physical activity program decrease
bullying victimization in disadvantaged children? The Active-Start Study. Int J Clin Health
Psychol. 2019; 19: 237-242.
Mitchell TB, Cooley JL, Evans SC, Fite PJ. The moderating effect of physical activity on the
association between ADHD symptoms and peer victimization in middle childhood. Child
Psychiatry Hum Dev. 2016; 47: 871-882.
Philippot A, Meerschaut A, Danneaux L, Smal G, Bleyenheuft Y, De Volder AG. Impact of physical
exercise on symptoms of depression and anxiety in pre-adolescents: A pilot randomized trial.
Front Psychol. 2019; 10: 1820.
Cid L, Pires A, Borrego C, Duarte-Mendes P, Teixeira DS, Moutão JM, et al. Motivational
determinants of physical education grades and the intention to practice sport in the future.
Page 14/138

OBM Integrative and Complementary Medicine 2021; 6(1), doi:10.21926/obm.icm.2101002

15.
16.
17.

18.
19.

20.
21.
22.
23.

24.

25.

26.
27.

28.

29.
30.

31.

PLoS One. 2019; 14: e0217218.
Kovacs M, Beck AT. Cognitive-affective processes in depression. Emotions in Personality and
Psychopathology. Boston, MA: Springer US; 1979. p.415-p.442.
Smucker MR, Craighead WE, Craighead LW, Green BJ. Normative and reliability data for the
Children's Depression Inventory. J Abnorm Child Psychol. 1986; 14: 25-39.
Stockings E, Degenhardt L, Lee YY, Mihalopoulos C, Liu A, Hobbs M, et al. Symptom screening
scales for detecting major depressive disorder in children and adolescents: A systematic review
and meta-analysis of reliability, validity and diagnostic utility. J Affect Disord. 2015; 174: 447463.
Spielberg C, Gorsuch R, Lushene R, Vagg PR, Jacobs GA. Manual for the State-Trait Anxiety
Inventory (STAI Form Y). Paris: Les Editions du Centre de Psychologie Appliquée; 1983.
Knight RG, Waal-Manning HJ, Spears GF. Some norms and reliability data for the State--Trait
Anxiety Inventory and the Zung Self-Rating Depression scale. Br J Clin Psychol. 1983; 22: 245249.
Leger LA, Mercier D, Gadoury C, Lambert J. The multistage 20 metre shuttle run test for aerobic
fitness. J Sports Sci. 1988; 6: 93-101.
Mayorga-Vega D, Aguilar-Soto P, Viciana J. Criterion-related validity of the 20-m shuttle run test
for estimating cardiorespiratory fitness: A meta-analysis. J Sports Sci Med. 2015; 14: 536-547.
Harter S. Manual for the Self-perception Profile for Children:(Revision of the Perceived
Competence Scale for Children). Denver, CO: University of Denver; 1985.
Tomkinson GR, Lang JJ, Tremblay MS, Dale M, LeBlanc AG, Belanger K, et al. International
normative 20 m shuttle run values from 1 142 026 children and youth representing 50 countries.
Br J Sports Med. 2017; 51: 1545-1554.
Castro-Sánchez M, Chacón-Cuberos R, Ubago-Jiménez JL, Zafra-Santos E, Zurita-Ortega F. An
explanatory model for the relationship between motivation in sport, victimization, and video
game use in schoolchildren. Int J Environ Res Public Health. 2018; 15: 1866.
D'Alessio L, Korman GP, Sarudiansky M, Guelman LR, Scévola L, Pastore A, et al. Reducing
allostatic load in depression and anxiety disorders: Physical activity and yoga practice as addon therapies. Front Psychiatry. 2020; 11: 501.
Méndez I, Ruiz-Esteban C, Ortega E. Impact of the physical activity on bullying. Front Psychol.
2019; 10: 1520.
Chaddock L, Erickson KI, Prakash RS, Kim JS, Voss MW, Vanpatter M, et al. A neuroimaging
investigation of the association between aerobic fitness, hippocampal volume, and memory
performance in preadolescent children. Brain Res. 2010; 1358: 172-183.
Voss MW, Chaddock L, Kim JS, Vanpatter M, Pontifex MB, Raine LB, et al. Aerobic fitness is
associated with greater efficiency of the network underlying cognitive control in preadolescent
children. Neuroscience. 2011; 199: 166-176.
Belzung C, Willner P, Philippot P. Depression: From psychopathology to pathophysiology. Curr
Opin Neurobiol. 2015; 30: 24-30.
Wagner S, Muller C, Helmreich I, Huss M, Tadic A. A meta-analysis of cognitive functions in
children and adolescents with major depressive disorder. Eur Child Adolesc Psychiatry. 2015;
24: 5-19.
Carter T, Morres ID, Meade O, Callaghan P. The effect of exercise on depressive symptoms in
adolescents: A systematic review and meta-analysis. J Am Acad Child Adolesc Psychiatry. 2016;
Page 15/138

OBM Integrative and Complementary Medicine 2021; 6(1), doi:10.21926/obm.icm.2101002

32.
33.
34.

35.

36.
37.

38.

39.

40.
41.

42.

43.
44.

55: 580-590.
Radovic S, Gordon MS, Melvin GA. Should we recommend exercise to adolescents with
depressive symptoms? A meta-analysis. J Paediatr Child Health. 2017; 53: 214-220.
Sibold J, Edwards E, Murray-Close D, Hudziak JJ. Physical activity, sadness, and suicidality in
bullied US adolescents. J Am Acad Child Adolesc Psychiatry. 2015; 54: 808-815.
Sibold J, Edwards EM, O'Neil L, Murray-Close D, Hudziak JJ. Bullying environment moderates
the relationship between exercise and mental health in bullied US children. J Sch Health. 2020;
90: 194-199.
Pulido R, Banks C, Ragan K, Pang D, Blake JJ, McKyer EL. The impact of school bullying on physical
activity in overweight youth: Exploring race and ethnic differences. J Sch Health. 2019; 89: 319327.
Jachyra P, Gibson BE. Boys, transitions, and physical (in) activity: Exploring the sociobehavioural mediators of participation. Physiother Can. 2016; 68: 81-89.
Larun L, Nordheim LV, Ekeland E, Hagen KB, Heian F. Exercise in prevention and treatment of
anxiety and depression among children and young people. Cochrane Database Syst Rev. 2006:
CD004691.
Oberste M, Medele M, Javelle F, Lioba Wunram H, Walter D, Bloch W, et al. Physical activity for
the treatment of adolescent depression: A systematic review and meta-analysis. Front Physiol.
2020; 11: 185.
Marques de Miranda D, da Silva Athanasio B, Sena Oliveira AC, Simoes-e-Silva AC. How is COVID19 pandemic impacting mental health of children and adolescents? Int J Disaster Risk Reduct.
2020; 51: 101845.
Jiao WY, Wang LN, Liu J, Fang SF, Jiao FY, Pettoello-Mantovani M, et al. Behavioral and
emotional disorders in children during the COVID-19 epidemic. J Pediatr. 2020; 221: 264-266.e1.
Wolf S, Zeibig J, Seiffer B, Welkerling J, Brokmeier L, Atrott B, et al. Can physical activity protect
against depression and anxiety during the COVID-19 pandemic? A rapid systematic review. 2020.
doi: 10.21203/rs.3.rs-81150/v1
Lucini D, Gandolfi CE, Antonucci C, Cavagna A, Valzano E, Botta E, et al. #StayHomeStayFit:
UNIMI's approach to online healthy lifestyle promotion during the COVID-19 pandemic. Acta
Biomed. 2020; 91: e2020037.
Slater A, Tiggemann M. Gender differences in adolescent sport participation, teasing, selfobjectification and body image concerns. J Adolesc. 2011; 34: 455-463.
Dias DT, Claumann GS, Ribovski M, Folle A, Farias GO, Silva DAS, et al. Cross-Cultural adaptation
to Brazilian portuguese of an instrument to assess teasing during physiCal/sports aCtivity
among Brazilian adolesCents. Rev Paul Pediatr. 2018; 36: 329.

Page 16/138

OBM Integrative and Complementary Medicine 2021; 6(1), doi:10.21926/obm.icm.2101002

Enjoy OBM Integrative and Complementary
Medicine by:
1. Submitting a manuscript
2. Joining in volunteer reviewer bank
3. Joining Editorial Board
4. Guest editing a special issue

OBM Integrative and Complementary Medicine

For more details, please visit:
http://www.lidsen.com/journals/icm

OBM Integrative and Complementary Medicine

Page 17/138

Open Access

OBM Integrative and
Complementary Medicine

Editorial

Neuro-Photobiomodulation: Stimulation of the Brain Using Different
Frequencies
Gerhard Litscher *
Research Unit for Complementary and Integrative Laser Medicine, Research Unit of Biomedical
Engineering in Anesthesia and Intensive Care Medicine, and Traditional Chinese Medicine (TCM)
Research Center Graz, Medical University of Graz, 8036 Graz, Austria; E-Mail:
gerhard.litscher@medunigraz.at
* Correspondence: Gerhard Litscher; E-Mail: gerhard.litscher@medunigraz.at
Collection: Trends in Acupuncture and Laser Research and Education
OBM Integrative and Complementary Medicine
2021, volume 6, issue 1
doi:10.21926/obm.icm.2101003

Received: January 18, 2021
Accepted: January 18, 2021
Published: January 20, 2021

Abstract
Neuro-photobiomodulation (PBM) is a relatively novel optical stimulation method that is not
yet generally accepted in conventional medicine. Therefore, evidence-based research in this
sub-area, which is important for laser medicine, is necessary in order to provide appropriate
scientific evidence for a better understanding of neuro-PBM. In this editorial, a summary of
the recent results with stimulation using different frequencies (e.g., 40 Hz, 136.1 Hz) is
presented. The contribution is intended to stimulate researchers to continue working in this
promising area of neuro-PBM.
Keywords
Neuro-Photobiomodulation; LED (light-emitting diode); light therapy; 40 Hz; OM frequency
136.1 Hz; bispectral index; basic research; integrative and complementary medicine

1. Cerebral Photobiomodulation (PBM)
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Cerebral PBM [1], a new treatment option, is still under experimental development. However, it
has already been used in different approaches like traumatic brain injury (TBI) and stroke [2] or
cerebral ischemia [3, 4], Alzheimer's disease [5], major depressive disorders [6], cognitive
rehabilitation [7], and many other related diseases [8].
2. Frequency-modulated Optical Stimulation
The most popular method of cerebral PBM involves continuous light stimulation. Several recent
studies have shown that certain frequency-modulated optical stimulations could have a very special
impact on neuronal functions. Wang et al. (2019) reported that transcranial PBM with 1064-nm laser
modulates brain electroencephalogram rhythms [9]. In our experiments, we used light-emitting
diode (LED) stimulation instead of light amplification by stimulated emission of radiation (LASER)
stimulation [10]. Interestingly, at 40 Hz frequency and 136.1 Hz (Om-frequency from meditation),
significant changes in electroencephalographic (EEG) activity were noticed. In this context, a study
by Hauswald et al. (2015) [11] suggested that during Zen meditation using Om-frequency, highfrequency gamma power in the cingulate cortex and somatosensory cortex positively correlated
with the degree of self-reported mindfulness [12]. Our results further highlight the EEG similarities
of transcranial LED induced sedation and general anesthesia as assessed by bispectral index (BIS)
[8,10]. Similar results were reported by Litscher et al. (2004) during different stimulation
(acupressure, laser stimulation, etc.) of the Yintang acupoint [13].
Iaccarino et al. (2016) [14] first reported the positive effects of restoring gamma (40 Hz)
oscillations in the visual cortex of a transgenic mice model in Alzheimer's disease; also
optogenetically driving FS-PV-interneurons at gamma (40 Hz), but not other frequencies, reduced
the levels of amyloid-ß (A ß)1–40 and A ß1–42 isoforms.
Despite several subsequent studies, consensus on using 40 Hz stimulation for new strategies in
the possible treatment of Alzheimer's disease remains elusive. Nevertheless, our experimentally
performed BIS measurements showed that at least the stimulation frequency of 40 Hz could have a
(possibly sedative) influence on the bioelectrical function of the brain, which in individual cases can
be larger than that compared to continuous stimulation, but does not reach the level of a longerlasting effect with 136.1 Hz frequency [10]. These preliminary findings are corroborated by the
results of the neuromodulatory parameters [10], which were also collected in our experiments. The
reduction in the heart rate at a frequency of 136.1 Hz also showed the soothing effects of this
frequency [10]. Our results also indicated that stimulation with 136.1 Hz frequency had an influence
in the 0.1 frequency band in heart rate variability (HRV) [10]. Schwerdtfeger et al. (2020) concluded
that the 0.1 Hz oscillations in the heart and the brain seem to be coupled, thereby indicating central
pacemakers on the heart rhythm; breathing at 6 breaths per minute could induce coherence of the
0.1 Hz oscillations; thus, facilitating physical and psychological function. They stated that central
nervous system function modifies the rhythm of the heart and vice versa, suggesting that HRV could
be a useful indicator of central-autonomic integration and that 0.1 Hz oscillations play a major role
in physical and mental health via optimizing energy supply [15].
It is highlighted that our preliminary results only present a new PBM design, and the potential of
the method should be validated with the first preliminary data in prior studies [8, 10]. Interestingly,
the maximum sedative effects were observed with stimulation of 136.1 Hz (Om frequency) [10]. For
this reason, we suggest the scientific community to consider in detail our initial results obtained
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from our experimental dataset through this editorial in the English language. Possibly, this can
initiate further research to bring more clarity to the topic.
3. Future Aspects
Neuro-PBM showed that the stimulation with different frequencies resulted in different EEG and
neuromodulatory effects. Furthermore, placebo stimulation showed a different effect. This
indicates that in addition to continuous stimulation, frequency-related stimulation techniques can
also be extremely helpful in improving the performance of neuro-PBM.
This editorial will help in further understanding the novel methods using different frequencies to
treat different conditions in years ahead, stimulating further research and motivating the
practitioners and researchers to improvise PBM interventions for wider acceptance.
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Abstract
Healthcare workers (HCWs) have been adapting to the changing needs of people worldwide
in response to the COVID-19 pandemic. The purpose of this descriptive study was to evaluate
how HCWs are managing dietary self-care needs during the increased stress-load of the
COVID-19 pandemic and determine if nutritional changes are being made that could place
them at higher risk for mental health problems. A cross-sectional epidemiological
nonprobability snowball sampling design was used to expand access to participants.
Occupational stress is a major concern among HCWs in general; however, increased chronic
levels of stress during the COVID-19 pandemic had not been evaluated in terms of stress and
dietary behavior as risk factors for mental health problems in this population. The results from
this survey indicate that HCWs treating patients during the COVID-19 pandemic are
experiencing chronically increased stress-loads, and the increased stress-load is negatively
affecting dietary behaviors. Dietary behavior changes included perceived consumption of a
less healthy diet overall, increased consumption of sweets and alcoholic drinks, and decreased
consumption of fresh fruits and vegetables since the pandemic began. Unhealthy dietary
behaviors were associated in a predictive manner with negative mood states in HCWs. In
addition, this study uncovered evidence of exhaustion, symptoms of post-traumatic stress
disorder and suicidal thinking in this normally resilient population.
© 2021 by the author. This is an open access article distributed under the
conditions of the Creative Commons by Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium or format,
provided the original work is correctly cited.
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1. Introduction
The National Institute for Occupational Safety and Health (NIOSH) defines occupational stress as
“harmful physical and emotional responses that occur when requirements of the job do not match
capabilities, resources, or needs of the worker” [1]. According to the Centers for Disease Control
(CDC), healthcare workers (HCWs) work in high-stress conditions associated with higher rates of
psychological distress than many other occupations. HCWs stressors include work overload, time
pressures, lack role clarity for dealing with infectious diseases and difficult, ill and/or helpless
patients. Such stressors are known to lead to physical and psychological symptoms, absenteeism,
turnover, and medical errors [1]. Burnout in HCWs is frequently associated with poor-quality care
and decreased satisfaction in work-life integration in the published literature; however, the actual
impact has been difficult to measure because studies were primarily observational limiting
conclusions that can be made for causality and directionality [2, 3].
1.1 Progression of COVID-19 as a Pandemic
Severe Acute Respiratory Distress - Coronavirus (SARS-CoV) emerged from China in 2002 and
spread to 26 countries within a few months affecting more than 8,000 people and killing 774.
Coronaviruses are known to “jump” from animals to humans causing pneumonia-like illnesses.
Coronaviruses reemerge regularly, and the current strain (COVID-19) reported to the World Health
Organization (WHO) in December 2019, has spread rapidly throughout the world [4-6]. On January
30, 2020, the outbreak included 7818 confirmed cases in 18 countries, and two months later, there
were 43,103 confirmed cases in 24 countries and 1018 deaths [7]. COVID-19 is associated with
severe morbidity and high mortality rates, particularly in older individuals [8]. HCWs treating
patients diagnosed with COVID-19 have reported significantly increased stress attributed to an
unremitting deluge of ill patients, employment of strict biosecurity measures often without
sufficient personal protective equipment (PPE), and additional physical burdens including
dehydration, heat, exhaustion, physical isolation (restrictions on touching others, even after
working hours), constant vigilance regarding infection control procedures and fear of disease
transmission [9]
1.2 The Stress-Response System
Chronic or acute exposure to stress is defined as an ongoing or anticipated threat to homeostasis
or well-being. Chronic stress-loads favor destabilization of the dynamic balance of the organism,
and the stress response system promotes release of chemical mediators that affect metabolic and
behavioral states in humans. Upon exposure to a stressor, activation of the neuroendocrine
hypothalamic-pituitary-adrenal axis (HPA) exerts widespread metabolic effects necessary to
maintain or restore homeostasis to the organism [10]. Stress occurs when homeostasis is
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threatened or perceived to be threatened so the organism strives to re-establish homeostasis
through various physiological and behavioral adaptive responses. The stress response system of the
body deploys fight-flight neurochemical groups of catecholamines such as epinephrine and
norepinephrine, along with cortisol to prepare the organism for defensive and evasive actions.
While the catecholamines prepare the body for action, cortisol is released to mobilize energy
reserves (glucose) and other substances to provide fuel for that action [11]. The HPA axis as part of
the stress response system is composed of complex sets of feedback interactions between the
hypothalamus, pituitary gland, and adrenal glands. Neurochemical interactions between these
organs create a system of responses intended to prepare the body for fight or flight. Processes that
are regulated through the neuroendocrine system direct body processes such as digestion, immune
function, mood and emotions, sexuality, energy storage and expenditure. Systems that are
unnecessary for fight-flight assist the neuroendocrine system in controlling physiologic and
psychologic system activation reactions. The numerous stress response system chemicals that are
mobilized target effectors including those regulating executive and/or cognitive functions, reward
and fear systems, sleep-wake centers of the brain, thyroid, growth and reproductive hormone axes,
and the gastrointestinal, cardiorespiratory, metabolic, and immune systems [12]. Well-known high
chronic stress-load-related disorders, such as depression and PTSD, are accompanied by
glucocorticoid imbalances and structural/ functional alterations in limbic circuits that resemble
those seen in cases of chronic stress. Alteration of limbic and stress effector pathways suggest that
inappropriate processing of stressful information may be part of the pathological process that leads
to mood dysregulation disorders such as depression and/or anxiety [13].
1.3 Chronic Stress and Nutrition
Exposure to high stress-loads is known to modify dietary behaviors toward high calorie
hyperpalatable foods [10]. Modification of dietary behaviors under conditions of chronic high stress
to high-fat, high-sugar, nutrient poor foods negatively influences neural circuits regulating
motivation, emotion, and mood. Resultant alterations of emotion-reward neurobiological pathways
occurs influencing energy metabolism, endocrine and immune system function imparting significant
systemic biologic stress [10, 14]. Consumption of certain nutrients is known to be essential for
healthy neurobiological function; however, research assessing antecedents contributing to
nutritional deficiencies has been lacking, especially in the population of HCWs.
Chronic hyperactivation of HPA axis triggers homeostatic and non-homeostatic pathways that
create a pro-obesity biologic environment as suppression of corticotrophin releasing hormone
(CRH), leptin resistance and increased hypothalamic neuropeptides such as neuropeptide Y (NPY)
stimulate food intake and storage of glucose into storage forms of energy that are diverted into
adipose tissues. Neurochemicals are then released that stimulate pathways associated with foodrelated reward and pleasure (dopaminergic and opioidergic pathways) inducing a shift toward a
hypercaloric diet that biologically was intended as preparation for long battles or journeys [15]. High
cortisol levels raise blood glucose levels which leads to increased insulin secretion, and eventually
cells develop insulin resistance. The pancreas compensates for insulin resistance by increasing
production of insulin [12].
1.4 Nutrition and Brain Health
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There are known associations between dietary behaviors and the development of healthy brain
structure. Healthy brain structure is critical for optimal brain function including cognition, mood,
and analytical processing. The brain requires glucose and omega-3 (ω3) polyunsaturated fatty acids
(ω3-PUFAs) to produce energy. Uptake of glucose by nervous tissue requires the presence of vitamin
B1 (thiamine). Chronic deficiency of thiamine is known to cause Wernicke’s encephalopathy and
Korsakoff’s dementia, associated with the development of focal neuronal loss in vulnerable areas
of the brain. Thiamine is also a known factor in modulation of cognitive performance, especially in
the elderly [16]. Vitamin B9 (folate) deficiency in the periconceptional period contributes to the
development of fetal neural tube defects, and deficiencies of vitamin B12 (cobalamin) has negative
consequences on the developing brain during infancy. Deficiencies of both folate and cobalamin are
associated with a greater risk of developing depression during adulthood [17].
Hyperhomocysteinemia is sometimes associated with functional deficiencies of folate and
cobalamin and is responsible for toxicity in neural cells by activating N-Methyl- d-aspartate (NMDA)
receptors [18]. NMDA activity mimics the activity of the excitatory neurotransmitter glutamate.
Glutamate is also an excitotoxin that can destroy central nervous system (CNS) neurons by excessive
activation of excitatory receptors on dendritic and somal surfaces. Increasing levels of NMDA
receptor activation is associated with eventual hypofunction in areas of the brain associated with
memory and learning [19].
Tryptophan, an essential amino acid nutrient present in nuts, seeds, cheese and other proteins
is the precursor chemical for the neurotransmitter serotonin. Administration of tryptophan may
have a mild antidepressant effect in mild-to-moderate clinical depression and may decrease sleep
latency in people with mild insomnia, both effects are assumed to be related to an increase in brain
serotonin [20]. Vitamin B9 (folate) preserves brain during fetal development and memory as one
ages. Vitamin B6 is likely to benefit in treating premenstrual depression. Vitamins B6 and B12,
among others, are directly involved in the synthesis of some neurotransmitters. The brain,
specifically the nerve endings, contain the second highest concentrations of vitamin C (ascorbic acid)
in the human body since the suprarenal glands [21].
People who live in areas with little sunlight during the winter develop an extreme form of
seasonal depression manifested as seasonal affective disorder (SAD). SAD is associated with
carbohydrate craving, hypersomnia, lethargy, and changes in circadian rhythms. Seasonality and
symptoms of SAD may be due to changing levels of vitamin D3 from sunlight, along with shift-work
disorder which manifests as a disruption in the circadian rhythm of individuals who like HCWs often
work long hours during normal sleep times. Both deficiencies of Vitamin D3 and circadian rhythm
disorders are thought to be due to gradual decline of brain serotonin [21]. Vitamin D is a seco-steroid
hormone with multiple functions in the nervous system that has been studied due to the role it
plays as a nerve hormone in the prevention of various neurodegenerative or neuroimmune diseases
[22].
Of the various forms of vitamin E (tocopherols and tocotrienols), only the alpha-tocopherol form
is actively taken up by neurons in the brain and is directly involved in neuroprotection. Iron is
necessary to ensure oxygenation of the blood, and for the synthesis of neurotransmitters and
myelin. Iron deficiencies are commonly found in children who exhibit attention-deficit/hyperactivity
symptoms. Magnesium plays an important role systemic metabolism including oxidation-reduction
reactions and ionic regulation. It is also hypothesized that copper deficiency could be linked to
Alzheimer disease. Iodine is essential for synthesis of thyroid hormones and also ensures neuronal
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energy metabolism. Nutrient deficiencies of iodine are known to be associated with severe cerebral
dysfunction during pregnancy leading to clinical cretinism. Minerals such as manganese, copper,
and zinc participate in enzymatic mechanisms that protect against free radical damage. Brain
diseases can be related to failure of the body’s normal protective mechanisms that provide for
synthesis and deployment of anti-oxidants and individual nutrients and micronutrients are
associated with both brain and body health [21].
Dietary consumption of omega-3 (ω3) polyunsaturated fatty acids (ω3-PUFAs) are one of the
best-studied interactions between food and brain evolution with docosahexaenoic acid (DHA) being
the most abundant ω3-PUFA in neuronal cell membranes in brain tissues. However, the human body
is not efficient at synthesizing DHA, so we are largely dependent on dietary DHA [23, 24]. The central
nervous system (CNS) has the highest concentration of lipids in the human body since adipose tissue.
Of the lipid-rich organs, the brain is particularly enriched with polyunsaturated fatty acids (PUFAs)
mostly represented by omega-6 (ω6) and omega-3 (ω3) series. DHA is the PUFA most needed by
the brain, and it assists in helping other PUFAs enter into the brain. Reduced dietary consumption
of the ω- PUFAs (as in the typical Western diet) has been associated with brain diseases, including
depression and anxiety [25]. These observations have been supported in the literature, specifically
with a meta-analysis by Lin et al. [26] showing signiﬁcantly lower levels of EPA, DHA, and total ω3PUFAs among 3,318 depressed patients. In some of the studies analyzed severity of depressive and
anxious symptoms were negatively correlated with blood levels of total ω3-PUFA [26].
1.5 Stress-load, COVID-19 and Mental Health
There is a known relationship between chronic stress and changes in dietary behaviors; however,
very little is known about how these factors interact in HCWs and whether those changes place
HCWs at greater risk for mental health problems. The purpose of this study was to evaluate how
HCWs are managing dietary self-care needs during the increased stress-load of the COVID-19
pandemic and determine if nutritional changes were being made that could place them at higher
risk for mental health problems. Ideally, HCWs must be in good health to meet the demands of their
jobs and patients; however, the pandemic has increased already high stress-loads. Chronic exposure
to stressful environments and/or stimuli wears out “fight-flight” stress-adaptive processes, weakens
the immune system, and increases susceptibility to all-cause disease [27]. High stress-loads are
associated with physical and psychological symptoms creating increased financial burden on health
care agencies due to worker absenteeism, increased turnover and medical errors [2].
1.6 Significance of the Current Study
HCWs affected by chronic high stress-load, the resultant burnout syndrome or physical illnesses
may be unable to provide quality healthcare services, take sick leave, and/or change jobs or careers
[1]. Health care research is needed to study self-care related antecedents such as dietary behaviors
that may affect HCW mental health. Identified antecedents can then be addressed to prevent
negative outcomes including severe situational stress (burnout), depression, anxiety, and physical
illnesses that may negatively affect patient care, and increase financial costs of replacing and
training replacements [28].
This research should shed light on mental health risk factors among HCWs during the COVID-19
pandemic providing an essential foundation for planning future prevention strategies that if
Page 26/138

OBM Integrative and Complementary Medicine 2021; 6(1), doi:10.21926/obm.icm.2101004

implemented could mitigate burdens carried during this and future health crises [29]. This study
examined dietary self-care behaviors practiced by HCWs during the chronically elevated stress-load
of the COVID-19 pandemic. The findings of this study will contribute information to the literature
about how HCWs respond to increased stress-loads during public health emergencies, expand on
existing knowledge and suggest development of future research to protect this critical workforce
during health crises.
1.7 Healthcare Worker Stress and Burnout
The National Institute for Occupational Safety and Health (NIOSH) defines occupational stress as
“the harmful physical and emotional responses that occur when the requirements of the job do not
match the capabilities, resources, or needs of the worker” [1]. The Centers for Disease Control (CDC)
has reported that HCWs under normal conditions work in extremely stressful environments that are
associated with higher rates of physical and psychological distress than many other occupations.
Chronic exposure to stressful environments and/or stimuli, is referred to as “allostatic load” (AL).
Chronic allostatic stress-loads or simply “stress-load”, may wear out the body’s “fight-flight”
adaptive regulatory systems. The result of chronic, excessive, stress-load results in alterations in the
stress adaptive processes, weakening the system and increasing susceptibility to all-cause disease
[13].
According to the transactional theory of stress, stress-load is based on the individual persons
perception of stress rather than the impact of any one or more given stressor [19]. Lazarus and
Folkman [30] defined stress as the perception of internal forces and the resultant strain on the
organism. The term “load” refers to external forces that override the organism’s capabilities for
homeostasis creating increased demand on the system. Essentially, psychological stress-load refers
to the perceived relationship between the person and the environment as one that exceeds their
resources and endangers their well-being. There are two phases proposed by Lazarus and Folkman,
cognitive appraisal, and coping appraisal. Cognitive appraisal refers to the fact that the stressor has
to be cognitive evaluated as potentially threatening, or stressful. Coping appraisal refers to the
cognitive and behavioral efforts to master, reduce, or tolerate the external demands created by the
stressor. It includes the perceived confidence in one's ability to cope with the situation because one
has the resources to cope with it [19].
According to the Yerkes-Dodson Law, performance increases when a person is stressed until the
resources of that person are exceeded, and then performance decreases. Stressors that HCWs are
exposed to include frequent work overload, time pressures, and often a lack of role clarity for
dealing with infectious diseases and difficult, ill, and/or helpless patients. Such stressors are known
to lead to physical and psychological symptoms and increased financial burden to health care
settings due to absenteeism, turnover, and medical errors [1].
1.8 Rapidity of Transmission of COVID-19
In June 2020 when this survey began, the WHO estimated 10 million cases and 500 thousand
deaths from COVID-19 globally. By October 29, 2020 there were more than 45 million cases of
COVID-19 documented worldwide and 1.2 million deaths. A study in March 2020 examining rates of
infection in HCWs found that compared with the general community, front-line HCWs were at
increased risk for COVID-19 (adjusted HR 11.61, 95% CI 10.93–12.33) due to close personal exposure
Page 27/138

OBM Integrative and Complementary Medicine 2021; 6(1), doi:10.21926/obm.icm.2101004

to patients with infections. Estimates suggest HCWs could account for 10–20% of all cases of
infection [31].
2. Materials and Methods
Data collection was conducted June 3 through July 15, 2020 using an electronically distributed
questionnaire of the target population of licensed HCWs working during the pandemic. This
descriptive study assessed levels of HCW perceived stress and dietary behaviors before, since and
during the COVID-19 pandemic. The study included a correlational component to examine
associations between dietary behaviors and risk of mental health disorders.
2.1 Survey Construction
An internet search was conducted for access to licensed HCWs including, but not limited to
LISTSERV’s, groups and social media pages for nurses (basic and advanced practice), physicians,
physician assistants, pharmacists, technicians, and emergency responders. A cross-sectional
epidemiological nonprobability snowball sampling design was chosen to expand participation. A
survey questionnaire was developed by accessing clusters of items from existing instruments found
to be valid and reliable based on the literature. Instruments from which items were adapted
included the Pennington Biomedical COVID-19 Survey (PBCS), [32] the Perceived Stress Survey (PSS)
[33], the Primary Care PTSD Screen for DSM-5 (PC-PTSD-5) [34, 35], the Patient Health
Questionnaire-2 (PHQ-2), the Patient Health Questionnaire-9 (PHQ-9) [36], the Rapid Eating
Assessment for Participants - Shortened Version (REAPS) [37], and the National Nurse’s Health
Study-2 (NHS-2) [38]. Three survey items were added by the investigator to examine additional
pandemic-related experiences including: “how do you think your eating habits have changed
compared to before the COVID-19 outbreak”, “In the past 7 days, how much sleep did you average
per 24-hour period?” and “How would you rate your overall sleep quality?” The final survey
questionnaire was examined by expert reviewers in the field and members of the investigator’s
dissertation committee.
2.2 Participant Protection Methods
Prior to beginning data collection, the investigator completed National Institutes of Health
Protection of Human Subjects in Research training, and approval was obtained from the Huntington
University of Health Sciences institutional review board (IRB). Participants reviewed informed
consent and were randomly assigned a unique identification number through the software engine
“SurveyMonkey” (San Mateo, CA, US), a program compliant with United States Health Insurance
Portability and Accountability Act (HIPAA) privacy laws. Access to respondent data was highly
restricted granted only to the investigator.
2.3 Data Collection
The 60-item survey questionnaire was uploaded to SurveyMonkey, and a weblink generated. The
weblink was distributed electronically to a variety of HCWs through professional LISTSERV’s and
social media groups (LinkedIn, Twitter and Facebook). Participants were asked to share the survey
weblink with colleagues to broaden the pool of potential respondents. Data from completed
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questionnaires were downloaded from SurveyMonkey into IBM Corp SPSS, Version 26 statistical
software (SPSS) [39]. The raw SPSS dataset was examined and “cleaned” prior to analysis to ensure
clear, consistent and readable information [40]. Data cleaning included correction of spelling errors
(geographical regions and licenses), elimination of responses from non-HCWs. Missing data and
categorical responses were coded for accuracy. Responses more than 50% incomplete in any
category, or less than 10 items past demographic information, were eliminated from analysis.
2.4 Variable Coding and Processing
Response options were coded to reflect that higher scores were assigned to “less healthy”
behaviors. After variable recoding, original and newly created variables were examined to ensure
that all original participant response data matched. Scoring was based on normal ordering, or most
likely to impact stress or health. Missing responses were eliminated listwise during statistical
analysis to avoid data skewing. Paired sample analysis was used to account for any differences in
missing items, or dropout throughout survey progression [41]. Responses were analyzed using
frequencies and percentages, then measures of central tendency and variability were applied for
items with at least three response options to reveal averages and distributions of responses.
Analysis of perceived dietary behaviors for items before/since the pandemic was assessed using
Wilcoxon Signed Ranks Test (2-tailed) to compare changes in responses. Pearson’s Chi Square was
applied to dietary behavior data to compare categorical responses. A significance level of p <.05 was
established. Spearman’s rho was applied to ranked data to determine extent of association between
stress and dietary behavior that may result in greater health risks. To examine potential changes in
relationships between participants’ stress levels and dietary behaviors since the pandemic began,
the Wilcoxon Signed Rank Test was applied. Ordinal regression analysis was used to determine if
stress-load predicts dietary behavior using ranked means for situational stress-load set and ranked
means of dietary behavior change.
3. Results
This analysis is based on 521 total respondents of which 494 were HCWs, 19 surveys were
eliminated as incomplete past demographic questions or the respondent was not working in
healthcare during the pandemic leaving a final sample of 475 total HCWs who completed at least
50% of the survey. It should be noted that given the limitations inherent in electronically distributed
surveys, it is not possible to accurately ascertain the percentage of respondents in relation to the
total number of survey recipients, therefore, we are not able to determine what percentage of
recipients is represented by the final number of responses (475) making overall representation of
HCWs overall unknown. Participant age range was 18 to 80 with modal age of 36 to 50 (n=199 of
475 total). The majority of respondents were female (84%), white/Caucasian (83%), working fulltime (84%) and married/cohabitating (74%). Professional license categories were collapsed for
analysis to 6 possible categories. The majority of respondents were nurses [(advanced practice (30%)
or RNs/LPNs (36%)]. The majority (54%) lived at home with at least one other adult. Respondents
represented 46 specific geographic regions in the United States (U.S.) mostly residing in the Midwest
(55%), or the combined South and Northeast regions (29%) and 4 respondents reside outside of the
U.S.
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3.1 Respondent Testing for COVID-19
Respondents were asked if they had been tested for COVID-19. Those with negative responses
were asked why they had not been tested, and affirmative responses were asked about results of
testing. Approximately (81%) of HCWs reported no symptoms (62%) or tested negative (18%). Of
those not tested, 10% reported lack of test availability and some (3%) were not tested even though
they were symptomatic.
3.2 Regression Analysis Stress-Load and Dietary Behaviors
Following examination of descriptive data, additional analyses were conducted using Wilcoxon
Signed Ranks Test, Spearman’s rho, and Pearson chi-square tests to assess associations and changes
between perceived behaviors before and since the onset of the pandemic regarding stress levels
and dietary behaviors. The Wilcoxon Signed-Ranks Test was used to compare weighted ranks of
respondents’ bivariate item sets that included perceived before and since COVID-19 items. Ordinal
regression was used to analyze association between stress-load and dietary behaviors. Analyses
were based on “sets” of question items after ensuring all data were coded in the same direction
[41].
Stress-load related items included five variable sets: (a) worry, (b) burnout risk, (c) sleep/fatigue,
(d) negative mood, and (e) trauma-stress. Items were ranked with highest weight ranked scores
associated with higher stress-load. The range of scores for worry set items was 5-15, burnout (range
of 8 – 33), sleep/fatigue items (range of 5-19), negative mood (range 4-17) and trauma-stress (range
6-12). Item clusters with potential associations between stress-load and dietary behaviors were
analyzed in sets of items before/since the pandemic. Mood and sleep-related items were examined
in relationship with mean rank of dietary behavior change to assess for possible correlation. Item
sets that included psychological stress-load factors of (a) general stress since COVID-19, (b)
perceived situational stress, and (c) trauma-stress items were ranked consistently for dietary
behavior item sets (ranked both for before and since the pandemic began) and perceived changes
that occurred since the pandemic. Items within each stress-load set were then calculated for
weighted rank score per respondent by totalling the rank scores and dividing by number of items in
the five variable sets. Rank scores for each set were analyzed to create a mean of rank scores and
sum of rank scores for purposes of analysis. Mean rank scores between sets of items could then be
compared for possible correlation (i.e. mean ranks of dietary change behavior and mean rank scores
of sleep/fatigue items). Effect sizes for correlations between each set of mean ranks item sets was
calculated by dividing the z-score by the square-root of N (total observations) [41].
3.3 Worry Stressors
The results show that the majority of respondents worry about their own health related to the
pandemic (81%), 92% worry about close friends, family and/or colleagues contracting COVID-19, 76%
reported worry they will infect others close to them, and 71% report worry they will contract COVID.
Since the pandemic began, HCWs report greater levels of exhaustion (78%), general stress levels
(87%), general levels of worry (78%) and sadness (59%).
3.4 Perceived Situational Stressors
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Items in the perceived situational stress-load set were examined for burnout-risk, including
decreased confidence in ability to cope, irritability, cynicism, feeling overwhelmed and perceived
lack of control over important things. HCWs responses to items assessing burnout, as shown in Table
1, indicate that most have been upset by something in their work situation (50%); however, most
have confidence in their ability to cope (64%). Approximately a third reported feeling an inability to
control important things often (37%) or at least some of the time (35%). Approximately 25%
reported feeling like they cannot cope with everything they have to do, 40% have often felt angered
because of things outside of their control, 26% reported feeling overwhelmed often, and 44%
reported feeling irritable, cynical, or negative often since the pandemic began.
Table 1 Perceived Situational Stressors (Burnout Risk) in HCWs Since the Onset of the
Pandemic.

Item Associated with Burnout Risk
In general, I feel more stressed.
Strongly agree
Somewhat agree
Neutral
Somewhat disagree
Strongly disagree
I have been upset because of something that happened.
Never or almost never
Sometimes
Fairly often
Very Often
I feel confident about my ability to cope with problems.
Never or almost never
Sometimes
Fairly often
Very often
I feel less able to control important things.
Never or almost never
Sometimes
Fairly often
Very often
I cannot cope with everything I have to do.
Never or almost never
Sometimes
Fairly often
Very often
I have felt angered because of things happening outside
of my control.

f (%)

N

Mean

Std.
Deviation

474

4.223

.8269

455

2.631

.9197

452

2.166

.8791

455

2.299

1.0060

455

1.993

1.0141

455

2.424

1.0401

196 (41)
217 (46)
39 (8)
17 (4)
5 (1)
45 (10)
172 (36)
144 (30)
94 (20)
34 (7)
116 (24)
193 (41)
109 (23)
112 (24)
165 (35)
108 (23)
70 (15)
178 (38)
159 (34)
61 (13)
57 (12)
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Never or almost never
Sometimes
Fairly often
Very often
I have felt like difficulties are piling up and I cannot
overcome them.
Never or almost never
Sometimes
Fairly often
Very often
I have felt more irritable, cynical, or negative.
Never or almost never
Sometimes
Fairly often
Very often

94 (20)
170 (36)
95 (20)
96 (20)
455

1.956

1.0590

454

2.5199 1.0583

204 (43)
128 (27)
62 (13)
61 (13)
85 (18)
160 (34)
97 (20)
112 (24)

3.5 Sleep and Fatigue
Participants reported worsened sleep (51%), increased exhaustion (78%), and likelihood of dozing
(51%) since the pandemic began. Many HCWs reported worsened sleep patterns averaging less than
6 hours of sleep (39%) and overall sleep quality rated bad or very bad (29%).
3.6 Negative Mood States: Depression and Suicidal Thinking
The effect of perceived situational stress-load on mood since onset of the pandemic was
examined by asking how the HCW has felt in the prior two weeks. Results show that HCWs (n = 453)
are experiencing negative mood states feeling lack of interest or pleasure for several days (41%) or
more than half of the days (14%), feeling down, depressed, or hopeless several days (41%) or more
than half of the days (14%). Approximately 12% of HCWs reported feeling they would be better off
dead several days (10%), or more than half of the days (2%).
3.7 Complex Trauma and Post-Traumatic Stress
An examination of trauma-related stress during the pandemic uncovered high rates of trauma
stress in HCWs. While 35% acknowledged having experienced a traumatic situation(s) since the
pandemic began that included fear, trauma, helplessness and feeling overwhelmed, more than 40%
reported trauma-stress symptoms such as nightmares or upsetting intrusive thoughts. Many (41%)
were using avoidance behaviors if reminded of upsetting events, and 41% reported experiencing
hypervigilance reactions. Nearly half (46%) reported feeling numb or detached from others or
surroundings (dissociated), and 30% reporting feeling guilt or blame toward self or others related to
upsetting event(s).
3.8 Changes in Dietary Behavior
Respondent perception of dietary behaviors and stress-load were analyzed in sets of items
before/since the pandemic began. There was an expected increase in eating more than 4-5 meals
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per week at home compared to before the pandemic (83% vs 59%) and eating out (less than 2-3
times per week) (35% vs 83% before). Alcohol consumption of five or more drinks per week increased
from 10% to 23%. Frequency of usually skip meals increased marginally from 25% to 30% since the
pandemic. Approximately half of the respondents reported less healthy diet choices in general (53%),
often consuming sweets since the pandemic started (48%) compared to 28% before COVID-19.
Often use of fried foods increased to 14% (vs 8%), frequent use of sugared beverages doubled from
13% to 24%. Frequent consumption of fast food increased marginally from 13% to 16%.
Analysis of perceived dietary behaviors before/since the pandemic was assessed using the
Wilcoxon Signed Ranks Test (2-tailed). Results show that overall dietary behaviors became less
healthy since the pandemic began for all items assessed. The mean ranks and sums of ranks were
calculated for dietary behavior items rated before and since the pandemic began. Scores were
compared using the Wilcoxon Paired Signed Ranks Test (2-tailed). Results indicate that dietary
behaviors before (Mdn = 2.25, T- =173.31, SD = .38413) were perceived to have negatively changed
significantly since the start of the pandemic (Mdn = 2.38, T+ =197.2, SD = .47848) W= 4.7, z= - 4.939,
p = <.001, r= 0.227.
3.9 Analysis Based on Gender and Marital Status
Dietary behaviors by gender was assessed using Pearson’s chi-square statistic based on
respondent recall showing differences between genders. Males reported that since the pandemic
they have worsened dietary behaviors overall (X2 = 9.51 [4], p = .049) and significantly greater use of
7 or more alcoholic beverages per week (40% vs 9% of females) since the pandemic (X2 51.404 [8], p
= <.001). Males reported decreased consumption of fresh fruits and vegetables (64%) compared to
females (29%) since the pandemic (X2 = 22.185 [4], p = < .001). No differences were found in dietary
behaviors before and since the pandemic based on marital status or living alone (n = 463).
3.10 Dietary Change, Mood and Sleep
Mood and sleep-related items were examined in relationship with mean rank of dietary behavior
change using Spearman’s rho correlation test. Response options for each item were assigned
weights compiled and ranked for item sets (i.e. dietary behavior change, worry, burnout risk,
negative mood, sleep/fatigue, and trauma stress). Reported hours of sleep were correlated with
mean ranks of dietary behavior change using Spearman’s rho correlation. Of the 181 out of 441
respondents who reported getting less than six hours of sleep, less sleep was associated with change
to unhealthier dietary behaviors (n = 210) (rho = .189, p <.001). Mean ranks of dietary behavior
change were correlated with mean ranks for stress, worry, trauma, sleep/fatigue, and mood items.
Table 2 summarizes the results of the Spearman rho correlation test for each of these items showing
significant positive association between mean ranks sets of stressors and mean ranks change in
dietary behaviors (p <.001) for each stressor to worsened dietary behaviors (N = 465).
Table 2 Association of Dietary Behavior Change with Worry, Burnout, Negative Mood,
Sleep/Fatigue and Trauma-stress.
Mean Ranks Dietary Behavior Change Items
By Mean Ranks Stress Set of Items

Spearman’s rho Correlation a
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Worry
Situational Stress (Burnout Risk)
Negative Mood
Sleep/fatigue
Trauma Stress

.218
.304
.377
.288
.292

Note: N = 465; a All measures were significant at p < .001

3.11 Directional Analysis: Stress, Diet Change and Mood
Responses for psychological stress-load factor item sets for (a) general stress since COVID, (b)
perceived situational stress, and (c) trauma-stress were compared with dietary behavior item sets
ranked both for before and since behaviors and perceived changes that occurred since the pandemic.
The Wilcoxon Signed Rank Test for association between perceived worsened dietary behavior
change and actual recalled dietary behavior change was not significant indicating that HCWs (N=465)
were likely to be accurate in describing their dietary behaviors (W = 44328.50, z = -1.721, p = .085,
r = .0798). Those reporting highest stress scores also reported greater frequency of worsened
dietary behaviors since COVID (n=220 of 465). Mean ranks of Strongly Agree for more stressed in
general since COVID and mean ranks of Worsened dietary behaviors since COVID were significantly
correlated in a positive direction (n=195, rho = .257, p<.001). Correlation between mean ranks of
Worsened dietary change and mean rank score for situational stress item set (scores greater than
3.25 out of 5.00) (n = 85, rho = .304, p<.001) and mean rank scores for high trauma-stress (scores
greater than 1.75 out of 2.00) (n = 103, rho =.292, p<.001) were also significantly correlated in a
positive direction as shown in Table 3.
Table 3 Correlation Between Stressor by Response of Worsened Dietary Behaviors Since
COVID.
Worsened Dietary Behavior Since COVID
(n=220) by Stressor (Score)

f (%)

Spearman's rho a

Total N

Score Range

Strongly agree more stressed (5)
Mean ranks Situational Stress (>3.25)
Mean ranks Trauma-Stress (>1.75)

195 (42)
85 (20)
103 (23)

.257
.304
.292

465
465
446

1-5
1-5
1-2

Note: Mean ranks of Worsened Dietary Behavior n = 220 of 465. a All items were significant at
p<.001.

3.12 Regression Analysis: Stress-Load and Dietary Behavior Change
An ordinal regression analysis was used to determine if stress-load predicts dietary behavior
using ranked means for the situational stress-load set and ranked means of dietary behavior change.
Model fitting showed that the Pearson chi-square test [X2(29) =87.150, p<.001] was significant, and
the Goodness of Fit model [X2(145) =172.906, p=.057] was non-significant, both suggesting that the
data are a good fit for the model. The explanatory variable of situational stress improved the model
because unexplained variation decreases from 521.603 in the model with only a constant, to
434.452, difference of 87.150 which is statistically significant (p <.001). The proportional odds model
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shows a positive effect b=2.883 (95% CI 0.167-5.599), which is statistically significant according to
the Wald test (p=.038). The Nagelkerke Pseudo R-Square (0.176) indicated that 17.6% of the
variance of the model is explained by interaction of the two variables. There is also evidence of
association between the two variables based on analysis of the slope. The test of parallel lines shows
that the -2 Log Likelihood of the curves have the same slope [X2(145) =170.700, p = .071] indicating
that the null hypothesis can be rejected. The results of the analysis therefore shows an association
between the variables that stress-load is predictive of dietary behavior change, and that HCWs with
higher stress-loads and worsened dietary habits experienced increased negative mood states since
the pandemic began.
4. Discussion
HCWs treating patients diagnosed with COVID-19 have reported significantly greater stress levels
than usual attributed to employing strict biosecurity measures, often without sufficient PPE,
physical burdens of dehydration, heat, exhaustion, physical isolation (restrictions on touching
others, even after working hours), constant vigilance regarding infection control procedural
pressures and fear due to risk of disease transmission [9].
4.1 Stress-Load Factors in HCWs
According to the transactional theory of stress, stress-load is based on individual perception of
stress rather than the impact of any given stressor(s) [30]. According to Lazarus and Folkman [30]
“stress” is defined as the perception of internal forces and resultant strain on the organism. “Load”
refers to external forces that override the organism’s capabilities for homeostasis creating increased
demand on the system [30]. Essentially, psychological stress-load refers to the perceived
relationship between person and environment as one that exceeds resources and endangers their
well-being. Results of this study revealed five areas of increased stress-load among HCWs related to
the COVID-19 pandemic: (a) worry, (b) burnout risk, (c) sleep/fatigue, (d) negative mood, and (e)
trauma-stress. Effect of chronic increased stress-load on HCWs is shown through participant
responses indicating worsened sleep, exhaustion, and negative mood states since the pandemic
began. A troubling finding was that 12% of HCWs reported feeling like they would be better off dead
for several days (10%), or more than half of the days (2%). HCWs were not recognizing symptoms of
trauma-related stress with 35% of HCWs reporting having experienced trauma-stress situations
since the pandemic; however, more than 40% (n = 103 of 465 respondents) scored in the “high”
range of trauma-stress (>1.75 out of possible 2.00). 40% reported trauma-stress symptoms of
nightmares or upsetting intrusive thoughts, 41% reported avoidance and hypervigilance behaviors,
and nearly half (46%) reported feeling numb or detached from others or surroundings (dissociated).
Approximately half of the respondents reported having less healthy diet overall since the
pandemic began including consuming more alcohol and sweets often. Consumption of fresh fruits
and vegetables decreased, more in males compared to females. In general, HCWs are reporting high
levels of worry, situational and trauma-stress and exhaustion which correlate with worsened dietary
behaviors. An ordinal regression analysis uncovered a directional association suggesting that stressload predicts dietary behavior change and that HCWs with higher stress-loads and worsened dietary
behaviors experienced increased negative mood states since the pandemic began
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4.2 Psychological Effects of the Pandemic
Stress related to the COVID-19 pandemic has been associated with anxiety, fear of contagion,
depression, insomnia, and social isolation. Social isolation combined with added anxiety and stress
risks the development or exacerbation of depression, anxiety and substance use disorders in
vulnerable populations including HCWs. Stress related psychiatric conditions including mood and
substance use are associated with suicidal thinking and behavior [42], post-traumatic stress disorder
(PTSD) and increased incidence of domestic violence [43]. A multicenter, cross-sectional survey of
4,692 nurses in China working during the COVID-19 pandemic found that 9.4% had symptoms of
depression, 8.1% had anxiety and 6.5% had suicidal thinking [44]. A second study of 8817 HCWs in
China uncovered prevalence of depression (30%), anxiety (21%), and suicidal thinking (6.5%) due to
psychological stress during the pandemic [45]. This suggests that suicidal thinking is associated with
increased stress during pandemic in numbers similar to the current study which uncovered that 12%
of HCWs reported suicidal thinking.
4.3 Burnout Risk Related to Stress-Load
There is high risk for burnout in HCWs under chronic high stress-loads. Symptoms predicting
burnout include decreased confidence in ability to cope, irritability, cynicism, feeling overwhelmed
and perceived lack of control over important things [46, 47]. Most respondents to the current survey
reported confidence in their ability to cope with problems (64%); however, many reported
experiencing other symptoms of burnout risk such as exhaustion or exhaustion risk. Many indicated
worsened sleep reporting an average of less than 6 hours of sleep (39%), and overall sleep quality
rated as bad or very bad (29%).
4.4 Perception of Trauma-Stress by HCWs
Respondents reported experiencing symptoms of trauma-related stress (40-46%); however,
fewer reported experiencing trauma (35%). The discrepancy might be due to the perception by
HCWs that responding to, and working in, extremely high-stress situations (i.e. crowded emergency
rooms with multiple victims, watching someone die horrifically while being helpless to change the
situation, constant hypervigilance about contracting the virus and injuring/infecting others) is just
“part of the job” and therefore not perceived as trauma. Some HCWs did not respond to the trauma
set of questions (n = 31). If they failed to respond due to discomfort with the questions or inability
to identify or acknowledge their experiences, the number of HCWs suffering from trauma-stress
could be higher than what was uncovered in this sample.
4.5 Chronic High Stress Load Predicts Unhealthy Dietary Behaviors
The results from this study show that HCWs under chronic high stress-load alter their diet toward
unhealthy choices. Gender differences were noted in that males reported worsened diet, greater
consumption of alcoholic beverages, and eating fewer fresh fruits and vegetables compared to
females. Reviews of the literature point toward being single or living alone associated with less
healthy dietary habits [44, 46]; however, this study found no difference in these parameters with
regard to snacking, overall diet choice, use of alcoholic beverages or use of fresh fruits and
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vegetables. The lack of differences could be due to the sample obtained for this study being heavily
skewed toward Caucasian female, married, professional nurses. The limited diversity represented
as far as ethnic strata may have failed to uncover differences in socially associated dietary behaviors.
4.6 Unhealthy Dietary Behaviors Increases Risk for Mental Health Problems
Results of this study suggest that those with increased unhealthy dietary behaviors were more
likely to experience increased stress-load and negative mental health symptoms including traumastress, burnout risk, worry, sleep problems, exhaustion, and negative mood. Those who reported
less sleep reported more unhealthy dietary behaviors. A direct link between nutrient levels and
mood could not be made because biologic samples were not obtained; however, the findings
suggest that changes in dietary behaviors occurred related to chronic increased stress-load. Findings
strengthen the currently available evidence linking emotional exhaustion, depersonalization and
feelings of reduced personal accomplishment combined with changes in dietary behaviors thereby
placing this group of HCWs at higher risk of developing mental health problems including depression,
anxiety and PTSD [46, 47].
Given that respondents were likely to be accurate describing their perceived dietary behavior
patterns, the findings that as perceived stress-load increased, so did worsened choices in dietary
behaviors suggests that HCWs under increased pandemic stress-load are exhibiting less healthy
dietary behaviors. Findings also suggest that stress-load is predictive of changes in dietary behavior,
HCWs with higher stress-load had more unhealthy dietary behaviors, and those with more
unhealthy dietary behaviors experienced increased negative mood states since the pandemic began.
4.7 Limitations of the Current Study
The findings of the current study should be considered given certain limitations uncovered during
analysis. There were dropouts as the survey questions progressed with most of early items
answered, and more items skipped as the survey progressed. Some participants may have dropped
out due questionnaire length, and others that did not participate may represent a completely
different population, for example, highly stressed HCWs that did not respond due to the burden of
completing a survey. Results obtained were based on a sample of HCWs heavily skewed toward
Caucasian female, married, professional nurses with limited diversity as far as ethnicity, gender, and
geographic region; therefore, the results may lack important socially-associated differences in
dietary behaviors. Given the gender distribution of the final sample, we cannot conclude that the
results are representative of HCWs in the U.S. as a whole. The overall percentage of females in the
final sample (84%) is somewhat higher than the percentage of females in national samples of HCWs,
which is about 76%; however, given that women make up more than 85% of workers in nursing, the
sample obtained is probably fairly representative of HCWs in the U.S. [48].
5. Conclusions
Stressors that exist among HCWs that increase stress-load related to the pandemic include worry
stress about their own health, contracting COVID-19, about close friends, family and/or colleagues
and about infecting others close to them. HCWs are reporting worsened quality of sleep, greater
levels of exhaustion, increased general stress levels and general levels of worry and sadness. Burnout
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risks reported by HCWs included increased irritability, cynicism, feeling overwhelmed, anger over
things they cannot control and perceived lack of control over important things. HCWs are reporting
consumption of unhealthier diets with more alcohol, higher fat and sugar, and decreased
consumption of healthy foods. These unhealthy changes in dietary behaviors in combination with
increased chronic stress places HCWs at great risk for mental health problems. Uncovered
associations between stress-load and dietary behaviors suggest that (a) stress-load is predictive of
dietary change behavior, and (b) HCWs with higher stress-loads and worsened dietary behaviors
experienced increased negative mood states since the pandemic began. Due to limitations inherent
in an electronic survey, it was not possible to obtain biologic samples from the HCWs who reported
higher than normal stress-load. Examination of actual vs hypothetical nutrient content and the
effects of social isolation on mental health would be important next steps for research [29].
5.1 Resiliency Factors, Stress, Diet and Trauma
The majority of HCWs possess high levels of protective factors that provide resilience against
psychological impact of trauma, the results of this study uncovered deterioration of many protective
factors including adequate restorative sleep, healthy dietary choices, limited use of alcohol,
optimism, perception of control and confidence to cope. HCWs reported significant amounts of
trauma-stress symptoms (40-46%); however, fewer reported exposure to situation(s) considered
traumatic such as working conditions during this pandemic (35%). The discrepancy may indicate a
gap in knowledge for recognizing trauma-stress in this population. Future research could examine
the temporal basis for changes in sleep, eating behaviors and perceived trauma stressors related to
HCWs. This information would be useful for education and training purposes to recognize and
intervene for those at risk for trauma disorders and burnout risk, including oneself. It was especially
troubling to observe that 12% of HCWs reported feeling like they would be better off dead for several
days (10%), or more than half of the days (2%). Measures to identify and intervene with HCWs at
risk for suicide is a critical area for future research.
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Abstract
Children with cancer can experience intense suffering. Currently, despite our best efforts,
symptoms associated with both cancer and its treatment result in physical, psychological, and
emotional discomfort that can be difficult to manage with traditional Western medicine alone.
Developing integrative services within a pediatric hematology-oncology program may help
improve cancer-related symptoms by combining different modalities targeting overall health
© 2021 by the author. This is an open access article distributed under the
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with traditional oncology care. This study details the initial development of a Pediatric
Integrative Oncology (PIO) program at St. Jude Children’s Research Hospital, which treats
cancer and other catastrophic pediatric diseases. We highlight facilitators and barriers to
integration of PIO. In addition, we advocate that PIO clinicians add to the growing literature
base by sharing clinical and administrative experiences across institutions to support the longterm goal of developing specific guidelines that focus on using integrative modalities in
children with cancer.
Keywords
Integrative; oncology; mindfulness; acupoint; acupuncture; acupressure; massage; yoga;
pediatric

1. Introduction
The diagnosis of cancer in a child can be overwhelming and burdensome for families. Children
suffer psychologically and physically during treatment, and at times symptoms are refractory to
standard therapies. Currently, even the best traditional Western medicine systems cannot
holistically provide physical, psychological, spiritual, and emotional care that affected families
require. Therefore, as pediatric hematology-oncology, palliative care, and integrative medicine (IM)
providers, we advocate for the early incorporation of integrative, low-risk, and evidence-informed
modalities into traditional care, which can help families better cope with the challenges of their
child’s cancer diagnosis and its treatment. Integrative modalities may bring comfort, provide mental
peace, alleviate physical symptoms, and strengthen the physician–family relationship in children
with cancer. Adopting a robust IM program for pediatric hematology-oncology patients may yield
meaningful opportunities to improve quality of life (QoL) and address the gaps in care that families
encounter.
Integrative oncology (IO) is a burgeoning field that has been defined as “a patient-centered,
evidence-informed field of cancer care that utilizes mind–body practices, natural products, and/or
lifestyle modifications from different health traditions alongside conventional cancer treatments”
[1]. The goal of IO is to seamlessly pair conventional and complementary therapies during cancer
treatment through survivorship to best serve patients and families in physical, psychological,
emotional, spiritual, and social domains [2]. We believe that a program that provides tailored IO
services can synergistically help with symptom relief, impart control to patients and families, and
support optimal health behaviors across the continuum of cancer care, from diagnosis through
survivorship or during refractory cancer therapy and end-of-life care. To date, few studies have
reported best practices for implementing IO programs in a pediatric oncology (PO) setting in the
United States (US). The objective of this report is to detail the initial development of a PIO program
at an academic PO hospital and to determine the facilitators and barriers to its establishment.
2. Materials and Methods/Results
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In this project conducted at St. Jude Children’s Research Hospital (St. Jude), we developed a PIO
consultation service and outpatient clinic in January 2021 to better address family’s integrative
questions by directing them to medical providers with specialty training in IM. We have two dualtrained physicians (fellowship training in both Pediatric Hematology-Oncology and Integrative
Medicine) who collaborate with primary oncology teams at St. Jude to bridge the gap between
conventional pediatric cancer care and IM modalities. To establish and offer beneficial integrative
care, initial efforts have focused on developing modalities that were not historically offered at St.
Jude, have evidence of benefit in pediatric cancer patients, and have been feasible to implement in
other settings. St. Jude has a robust Child Life Services program including both pet-assisted therapy
and music therapy programs prior to the official effort to establish a streamlined PIO service. Both
of these modalities remain vital to holistic patient care and are included in our integrative offerings,
but will not be discussed in this paper.
The five main integrative service domains under development at our institution are a PIO
consultation team, yoga instruction, massage therapy, acupoint services, and mindfulness training.
As minimizing the risks to children during therapy is paramount, some integrative practices used in
adults with cancer and/or healthy children may not be appropriate in the care of severely
immunocompromised pediatric patients. Until there are reliable data on the appropriate dosing,
benefits, and safety of herbal medications/supplements for children with cancer, our PIO team
discusses the use of natural products with patients and families, but we are not routinely
recommending supplements or herbal medications for immunocompromised children receiving
chemotherapy. However, PIO consultation allows the opportunity for parental disclosure of
supplement use, and bi-directional information exchange on safety and potential unmet needs in a
non-judgmental environment.

Figure 1 Program Development Pearls
3. Garner Support
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3.1 Seek Administrative Backing, Multi-Disciplinary Healthcare Provider Interest, and
Patient/Family Support
An important first step in developing a PIO clinical program is establishing a hospital-wide, multidisciplinary working group. The administration at St. Jude was open to creating this provider group,
and multi-disciplinary team members were given time to attend meetings and achieve individual or
unit goals by participating in various projects. Our Integrative Medicine Working Group (IMWG)
began meeting monthly in January 2018 and transitioned to a Web-based platform after onset of
the COVID-19 pandemic. The IMWG comprises parent representatives and diverse healthcare
professionals, including psychologists, occupational, physical, and music therapists, child life
specialists, social workers, chaplains, dieticians, nurses, nurse practitioners, and physicians. An open
invitation to interested staff allowed creation of a group of like-minded individuals with diverse skill
sets that may have been previously underutilized. Members of the IMWG have championed the
creation and implementation of current programs in development for PIO services at St. Jude. In
our opinion, by engaging interested staff and highlighting their talents and accomplishments, we
have built new integrative services for patients using existing resources. The need for additional
personnel and support for a robust IM program cannot be understated, yet piloting PIO services
with a dedicated small group of providers has allowed the collection of objective data detailing
patient needs, utilization, and satisfaction with PIO services, which is expected to propel the
program forward.
3.2 Listen to Your Colleagues and Your Patients/Families
The IMWG designed and implemented needs assessments for both healthcare providers (HCPs)
and patients/families at St. Jude. Our data on HCPs was collected through an institutionally
sponsored survey (via DataSTAT) to determine the services that would be championed by referring
clinicians and those that were concerning for HCPs. In general, pediatric HCPs were interested in
integrating services that they deemed to be evidence-based and have a low risk of complications in
very ill PO patients (manuscript in progress). In particular, massage therapy and yoga were
considered safe and needed in our patient population.
We also engaged with patients and families. St. Jude has an active Patient & Family Advisory
Committee (PFAC), a Bereaved Parent Steering Council (BPSC), and a patient app (Our St. Jude) that
allows clinicians to ask for family feedback in real time. The IMWG engaged the PFAC early and
presented ideas several times to solicit input on programming. The BPSC also discussed ideal
services for patients with no further cancer-directed therapy options. Finally, we conducted a survey
using our patient app to inquire about needs and determine the services of interest from all current
St. Jude families. Families (n=56) were overwhelmingly supportive of program development, and
preferred (in descending order) support for dietary and herbal counselling, massage therapy, yoga,
acupressure/acupuncture, mindfulness, and aromatherapy (internal data). Of note, 60% (N=33) of
parents are currently using (or have used) integrative modalities for their children during cancer
therapy; of parents who responded positively, 76% (N=42) found integrative services independent
of their cancer providers (internal data). We are currently planning a mixed-method study to more
rigorously identify patient/family needs and beliefs about PIO services to further guide
programming.
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3.3 Spread the Word to Patients, Families, Referring Providers, and Staff at Your Institution
The St. Jude PIO program is currently embedded in and modelled after our Pediatric Palliative
Care (PPC) program [3]. The PPC team has been successful in influencing institutional culture and
offering services to patients with the greatest need by providing education, creating policies and
guidelines, targeting services for specific populations, and providing consultations.
Our broadest base goal is to maximize numbers through educating patients, families, and
healthcare faculty and staff about integrative medicine. The IMWG has open educational offerings
every two to three months, participates in all-invited institutional educational platforms, and
recently sponsored a Grand Rounds lecture. Spreading interest in this program, providing evidence
of safety and efficacy of utilized modalities, and working with referring colleagues have been vital
strategies to incorporate PIO into our institutional culture. Our overarching goal was to create a
comprehensive clinical consultation service with supportive clinical programs in PIO domains for
patient use. Considering that the number of consults performed is dictated by staff numbers,
time/effort spent, and funding, we aim to train and use IMWG clinicians in the domain programs
defined below to ensure a maximum effect. In the future, we hope to recruit additional HCPs (e.g.,
licensed massage therapists), but currently both funding and the COVID-19 pandemic have
precluded this.
4. Define Services to Provide
As above, we have focused initial efforts on four domain areas for patient services after providing
educational offerings for interested staff members. These services represented previously
unsponsored interventions that overlapped in their clinician support in terms of safety, evidence,
and highest patient/family need.
Using available literature, parent and family input, and clinician guidance, we defined the initial
services priorities to include yoga, massage, acupoint services, and mindfulness training, which are
discussed below in detail.
4.1 Yoga
Children with cancer are at high risk for loss of mobility, fitness, balance, and strength due to
decreased physical activity as they undergo treatment [4,5]. Common side effects of cancer and its
treatment which may compound patients’ functional decline include pain, depression, anxiety,
weakness, and fatigue. Several studies provide evidence that yoga may offer psychosocial benefits
for pediatric cancer patients [6-8], in addition to improving cancer-related fatigue [9], physical
fitness, and activity levels [10].
At St. Jude, the use of yoga as a mind–body intervention is led by two Doctors of Physical Therapy
(DPT), one who was previously trained as a yoga instructor (Registered Yoga Teacher, RYT-200) and
had additional training through the Young Warriors Children’s Yoga Teachers Training collaborative.
Both DPTs completed 60 hours in the Yoga Calm Youth Instructor Certification Program and are now
using yogic breath work and asanas (postures) in their standard physical therapy sessions with
interested patients.
The goals of the yoga program are 1) to incorporate yoga into physical therapy services as oneon-one sessions for interested and eligible pediatric cancer patients; 2) to offer group classes for St.
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Jude patients and families in both inpatient and outpatient settings; and 3) to develop a Web-based
yoga curriculum for home use that targets common physical complaints seen in cancer patients and
survivors. The creation of the yoga program was supported by internal grant funding to include
materials for group programming (e.g., mats, straps, blocks, bolsters) and provider training. A
consent form for participation, guidelines for participant eligibility, and a quality improvement (QI)
project assessing the uptake of the home-based yoga curriculum and patient/family satisfaction
with yoga offerings have been developed. Although the current COVID-19 pandemic has slowed the
implementation of yoga group classes, one-on-one yoga sessions are available and Web-based
video content has been created.
4.2 Massage
Many studies suggest that massage therapy may help modify symptoms experienced by patients
with cancer. However, there is limited rigorous research on establishing the true benefits of
massage therapy. In a review of 24 randomized controlled trials (RCTs) of massage in children with
cancer, more than half did not report data sufficient for calculation of effect size [11]. However,
data suggest that massage therapy decreases anxiety (immediately after the massage), and this
effect is additive in subsequent massage sessions [11]. Similarly, studies show statistically significant
reductions in heart rate [12], anxiety [12, 13], and days to engraftment in pediatric bone marrow
transplantation [13] when massage is incorporated into oncology care. Finally, despite the
heterogeneity in study design to date, systematic reviews show that massage in children with cancer
can decrease pain, nausea, stress, and anxiety [14].
The goals of our massage programming are to 1) provide massage services for patients with
musculoskeletal pain, insomnia, stress/anxiety, and/or the desire for massage, and 2) document the
feasibility of using bedside clinicians as parent massage educators. At St. Jude, interested bedside
HCPs were trained in pediatric massage techniques for the purpose of teaching caregivers simple
techniques during routine clinical care. To date, approximately 50 providers across 12 disciplines
have completed the Certified Pediatric Massage Therapist Training program (CPMT-1) through the
Liddle Kidz Foundation. In addition, two QI projects are underway to assess the feasibility and
acceptability of integrating nurse-provided hand or foot massage for admitted patients and patients
undergoing sedated procedures in outpatient procedure rooms. Changes in staffing during the
COVID-19 pandemic and integration of massage into current nursing practice have posed challenges
in implementing bedside massage St. Jude. Future plans include credentialing and incorporating
licensed massage therapists for more formal massage services programs. In addition, our team plans
to partner with local massage therapy schools to precept students’ at St. Jude to allow for
parent/caregiver massage services as well.
4.3 Acupoint Services
Acupoint services comprise acupuncture (needle- or laser-based) or acupressure (manual
pressure) to stimulate classically defined acupoints for wellness and/or symptom management.
Acupoint is one domain of traditional Chinese medicine and is utilized frequently in the US. In 2015,
over three million patients visited acupuncturists for various health-related conditions [15]. The
National Institutes of Health (NIH) Consensus Conference on Acupuncture supports the safety and
efficacy of acupuncture in treating chemotherapy-induced nausea and vomiting (CINV) [14]. Several
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clinical trials in adults with cancer have found acupuncture to be effective for managing nausea,
vomiting, post-operative pain, and headache [16-20]. Acupuncture is now a recommended modality
for complementary use in the NCCN guidelines for antiemesis, cancer pain in adults, and cancerrelated fatigue [21-23]. Finally, the risk of serious adverse events (AEs) is very low [24, 25].
Few high-quality studies support the benefits of acupuncture in children with cancer, but several
have shown effectiveness in CINV [25]. Other retrospective data have documented the safety and
feasibility of acupuncture and acupressure in the care of PO patients [26-28]. Barriers to using
acupuncture include risk of bleeding and/or infection, limitations in data to guide appropriate blood
count parameters, and patient/family and clinician concerns about the use of needles [26]. Studies
show that PO patients receiving acupuncture, even during times of severe thrombocytopenia, have
minimal evidence of bleeding [27]. In addition, no increases in severe AEs (including infection) have
been documented for PO patients receiving acupuncture compared to similar patients receiving
standard care at several academic pediatric institutions [27, 28]. Finally, patients can safely receive
acupressure or laser acupuncture treatment without the use of needles regardless of blood count
parameters. Overall, we advocate for adding acupoint services as a complementary modality and
for conducting further research on its benefits and safety in immunocompromised children.
We are developing an evidence-informed acupoint program offering both acupressure and
acupuncture based on patient clinical status, and patient, caregiver, and physician preferences. The
primary goal of this program is to provide an additional evidence-informed modality for common
refractory side effects seen during and after treatment. Initially, we established a relationship with
a community-based physician acupuncturist. By educating the administration and staff, we were
able to credential this medical acupuncturist to perform services at our institution. In addition, one
of our PIO physicians completed the coursework necessary for physician acupuncturists. We have
developed guidelines for acupoint use, informed consent documents, acupuncture-specific medical
record documentation, and educational materials for patients and families. We are currently
providing acupoint services in both inpatient and outpatient spaces, although only during specific
blocks of time due to availability. We have designed a QI mechanism to collect outcomes for patients
opting for this new service and hope to share this data, when complete.
4.4 Mindfulness
Pediatric cancer patients experience a breadth of physical and psychological symptoms that
often persist into survivorship [29-31]. Despite this, the psychosocial needs of these patients,
especially adolescent and young adults, are often unmet [32, 33]. Mindfulness refers to a state of
mind that involves compassionate, non-judgmental, and present-focused awareness of one’s
experiences, and has the potential to address the physical and psychological symptoms experienced
by pediatric cancer patients and survivors of childhood cancer. Mindfulness-based interventions
guide patients to increase non-judgmental awareness of thoughts, feelings, and sensations, and
strengthens their capacity to respond in a more accepting, conscious, and skillful manner [34]. In
adult cancer patients, mindfulness has been found to reduce stress, anxiety and depression, and
improve mood, sleep, fatigue and well-being [35-37]. Less research has focused on mindfulness for
pediatric cancer patients, though results on the benefits of mindfulness for youth are promising [38].
For PO patients, evidence suggests that mindfulness training reduces emotional distress, improves
QoL, and reduces negative self-perception [39].
Page 48/138

OBM Integrative and Complementary Medicine 2021; 6(1), doi:10.21926/obm.icm.2101005

St. Jude has an extensive team of psychologists that helps patients and families cope with various
aspects of pediatric cancer diagnosis and treatment. Psychologists offer a variety of interventions
for anxiety, mood concerns, and behavioral problems. They also offer non-pharmacologic strategies
to augment physical and psychological symptoms, including mindfulness, relaxation techniques,
biofeedback, guided imagery, clinical hypnosis, and other standard evidence-based interventions,
such as cognitive behavioral therapy.
To enhance our capabilities to teach mindfulness to patients, families, and faculty/staff, two of
our HCPs are completing training in a mindfulness-based intervention (Stress Management and
Resiliency Training) through the Benson-Henry Institute for Mind-Body Medicine at Massachusetts
General Hospital. Our goal is to offer structured mindfulness groups for both patients and caregivers
to bolster their coping skills as they navigate a cancer diagnosis and treatment. A secondary goal is
to offer mindfulness programming for clinicians with hope that this may bolster resiliency in
healthcare professionals at St. Jude.
5. Research
For all the above domains, QI data are being collected to ensure that clinical programs lead to a
meaningful change in patients, families, and staff. From a provider perspective, documenting the
experience of sharing integrative skills with patients is imperative to inform clinicians across the
globe. In our experience, adding non-pharmacologic tools to a HCP’s skill set has been welcomed
and anecdotally helpful for job satisfaction rather than an additional burden. Two goals in each QI
project are to ensure that workflow in a clinic or unit is not negatively affected by implementation
of an integrative modality, and evaluating patient, family, and staff satisfaction with the new care
provided. We strongly recommend collecting and publishing all evidence to document both benefits
and any adverse events (AE) associated with integrative modalities to help guide the development
of PIO programs nationally.
6. Discussion
An increasing number of hospitals are offering complementary or integrative health services.
However, clear guidance about how to successfully and efficiently integrate these services into
conventional healthcare settings is not established. Previous work has identified challenges
associated with designing, initiating, and maintaining IM programs, such as clinical and
administrative barriers, inertia or a general resistance to change, lack of familiarity with nontraditional HCPs, historical enmity between physicians and other provider groups, skepticism about
treatments, lack of funding, perceived or actual lack of provider regulation, and heterogeneity of
products and services [40]. Developing a PIO program in an established hospital setting comes with
many challenges and requires dedicated work. We have met the following barriers during our
program development:
6.1 Lack of Definition of Integrative vs Complementary vs Alternative
One barrier to developing a PIO program is the lack of a concise definition of PIO, what modalities
it may support, and its role in conventional pediatric cancer care. The Society for Integrative
Oncology (SIO) pediatric sub-committee has been crafting a cohesive definition for PIO, but
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currently a consensus definition or guidelines specific to PIO are lacking. Integration of IM into PO,
even as an adjunct for symptom management, is controversial due to the rigorous evidence used to
guide cancer treatments and concerns about introduction of complicating factors into the care of
immunocompromised children. In addition, as families become more involved in searching for
alternative cancer therapies, physicians may be skeptical about the care certain IM providers may
offer to their patients. Our program offers low-risk complementary services alongside traditional
care and NOT alternative therapies, those used in lieu of traditional cancer, or those that have no
evidence of safety. Our team has clearly communicated with referring providers about what we do
and do not offer to work collaboratively with attending oncologists [41].
As mentioned above, a PIO program can develop without recommendations of oral botanicals or
supplements. Our program focuses on non-pharmacological therapies that are generally considered
safe and have little to no risk of interfering with conventional therapies. Evidence supporting the
safety and efficacy of herbal and biological treatments alongside chemotherapy in children is weak.
The manufacturing of herbal products is not regulated as strictly as for pharmaceuticals, and
systematic reporting of AEs by users is not legally mandated [42]. Finally, some side effects of and
interactions between herbal medications and chemotherapy have been documented in adult cancer
patients, yet there are not enough pediatric specific data to support routine use during cancer
therapy with curative intent [43]. We allow for exceptions to this rule on an individual basis and in
conjunction with primary oncologists, based on the disease trajectory of patients. Significantly more
data are needed to move herbal products into frontline therapy in PO, and in particular for patients
on therapeutic cancer trials.
6.2 Lack of Rigorous Research in PIO Programs
Theoretical approaches to health and well-being are conceptualized differently in IM than in
Western medicine, and thus RCTs of integrative therapies can be challenging to design and
implement [44, 45]. Conducting research on the efficacy of complementary therapies requires
unique considerations such as underlying medical theories, heterogeneity of products and practices,
individualized therapy based on patient’s presentation and symptoms, and implementation of
appropriate placebo controls. Significant opportunities remain to expand the evidence base for
integrating complementary therapies into the care of children with cancer. We believe that well
designed, multi-institutional trials will be needed to provide the highest quality evidence for many
PIO services.
6.3 Lack of Support from Oncologists for PIO Programs
Another factor hindering the development of PIO programs is oncologist’s lack of awareness and
education about the importance of PIO. For busy oncologists, staying abreast of new
complementary research and the ever-expanding world of complementary therapies to cancer
treatment is a challenge. Despite the increasing demand for and interest in integrative care,
systematic education for HCP in complementary and integrative therapies for pediatric patients is
still lacking [46]. Understanding provider beliefs concerning IM and developing targeted educational
initiatives can lead to improved collaboration. Building a cooperative relationship with referring
providers and being transparent about recommendations for patients is one way by which we have
established a referral base [41].
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6.4 Financial Coverage for Integrative Services
A significant barrier to program maintenance is the financial sustainability of IM services. At St.
Jude, we are fortunate to have funding through generous donors and internal grants, which cover
the cost of care for families. A review of IO programs found that most programs provided some IM
therapies free of charge to patients, by using various funding strategies such as foundation and grant
support. Other sites use hospital budgetary funds, third-party billing, and direct billing to patients
to cover [47, 48]. At the national level, the field of IM made prominent strides with the Patient
Protection and Affordable Care Act (HR 3590), which was slated to provide opportunities for
integrative healthcare growth, particularly in terms of coverage for health promotion and public
health strategies. Yet this legislation is in jeopardy, and it is unclear how our healthcare system will
respond to future legislation. We encourage programs to start with feasible goals, utilize the skills
of their current workforce, and work to prove utility, as this has helped power our IM services. We
believe that high-quality data showing efficacy and utility of IM services may eventually lead to
insurance coverage of certain modalities. However, without a broad-based change in healthcare
policy at the national level, funding will remain the largest barrier to implementing services in
traditional healthcare settings.
7. Conclusions
When a child is ill, especially with a devastating disease like cancer, many parents want to be
proactive in their child’s care and consider IM modalities. In parallel with and as a response to that
trend, the field of PIO has emerged to ensure that patients have access to evidence-based, safe,
comprehensive, and patient-centered care throughout the disease trajectory. A PIO team may
provide information and support to patients and caregivers and remove the burden from primary
oncology teams to educate families about interventions considered less mainstream.
To meet patient and family needs, we developing a formal PIO program at St. Jude. Forming the
IMWG was a vital first step that allowed a multi-disciplinary team of providers to collect data from
caregivers and healthcare colleagues on incorporating integrative modalities in cancer care. This
team has implemented complementary services that were not previously available and continues
to strive for holistic care for our patients. Through our consultation service, we have created a nonjudgmental space for education and dialogue about alternative therapies that may be suggested by
well-meaning family members or discovered using non-scientific internet searches. There are
currently no published guidelines for PIO program development or implementation. However, we
have outlined herein the progress made to implement four evidence-based, low-risk modalities at
our institution. Our program is continuously refined, and as with any new clinical service, there have
been challenges and setbacks. There have also been opportunities for collaboration and innovation
providing major victories for patients, families, and clinicians.
PIO is a becoming a subspecialty within the pediatric IM subspecialty that requires further
tailored research and educational efforts specific to caring for children with compromised immune
systems. Pediatric academic institutions have the opportunity to develop, integrate, and study
initiatives to improve symptomatic care, meet family’s information needs, and improve health
outcomes through integrative healthcare. Collaboration across institutions is critical to the success
of PIO in hospital settings. Finally, PIO clinicians have the responsibility to collect and publish their
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experience with PIO clinical care and program development to help shape programs and answer
questions about the optimal use and delivery of integrative modalities to this highly specialized
population.
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Abstract
The high prevalence of obesity is a global concern. However, obesity and inflammatory bowel
disease have similarities in epidemiology, diet, and gut microbial dysbiosis. An omnivorous
(westernized) diet replacement with a plant-based diet in inflammatory bowel disease
achieved better outcomes in both the induction and quiescent phases. Educational
hospitalization providing a plant-based diet was found effective in suppressing flare-up in
ulcerative colitis. This case report was designed to assess whether a plant-based diet can
reduce body weight in patients with obesity during educational hospitalization for a short
period of two weeks. Three men with metabolic syndrome (55, 61, and 65 years old) were
included in the study with body mass index ranging from 27.0 to 31.2 kg/m 2 and visceral fat
area between 94.7 and 128 cm2. In Japan, a body mass index of ≥25 is defined as obesity. A
© 2021 by the author. This is an open access article distributed under the
conditions of the Creative Commons by Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium or format,
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lacto-ovo-vegetarian diet with brown rice (1400 or 1100 kcal/day), a plant-based diet, was
provided during hospitalization for around two weeks. Patients walked for about 1 h in a park
daily during the hospitalization. All three patients showed weight loss: 2.9%, 6.1%, and 6.6%
at discharge. A decrease in body mass index, waist circumference, and the visceral fat area
was also observed. Restriction in total calories in the form of a plant-based diet and daily 1hour walks through an educational hospitalization for two weeks effectively reduced body
weight and improved obesity-related parameters. Thus, a plant-based diet could be an
effective weight-loss diet.
Keywords
Metabolic syndrome; vegetarian diet; obesity; plant-based diet; educational hospitalization;
weight-loss diet; environmental factor; dietary transition; gut microbiota

1. Introduction
The high incidence of diet-related obesity and chronic diseases, including coronary heart disease,
stroke, and diabetes mellitus, has raised global health concerns [1]. In the USA during the last 70
years (between 1910 and 1980), the ratio of fat and carbohydrates to total energy intake gradually
increased from 33% to 43% and decreased from 55% to 46%, respectively. The protein ratio
increased only 1%, from 12% to 13% [2]. There seems to be a gradual dietary transition from the
traditional diet to dietary westernization. In other western countries, a dramatic dietary transition
to a westernized diet occurred after the Second World War [3]. Typical dietary transitions are
associated with the socio-economic transition. However, food industries that produce foods rich in
fats at low cost and urbanization induced similar westernization in low-income countries. Popkin
pointed out a global dietary transition from a traditional to a westernized diet in Asia, South America,
and Africa between 1962 and 1994 and warned that such a transition was destined to increase dietrelated obesity and chronic diseases [4, 5], which became a reality. In Japan, the criterion for obesity
is a body mass index (BMI) ≥ 25 kg/m2 instead of ≥ 30 kg/m2 [6]. Obesity (BMI ≥25 kg/m2) constitutes
around one-third of adult men (33.0%) and one-fifth of adult women (22.3%) in Japan, according to
the National Study in 2019 [7]. There is an excess of current global consumption of unhealthy foods
such as red meat, sugar, refined grains, and a shortage of healthy foods such as vegetables, fruits,
legumes, whole grains, and nuts [1]. Recently, research on the interplay between diet, gut
microbiota, microbial metabolites, and health/disease showed that current omnivorous
(westernized) diets characterized by high animal fat with less dietary fiber were pro-inflammatory.
In contrast, traditional diets like plant-based diet (PBD) characterized by low animal fat and high
dietary fiber were anti-inflammatory [8, 9]. This suggests that the current omnivorous (westernized)
diet is problematic.
Inflammatory bowel disease (IBD), a collective term for ulcerative colitis (UC) and Crohn's disease
(CD), affects the younger generation with a peak age between 15 and 25 years. The incidence of IBD
has increased over time, expanding to different regions worldwide, indicating a global disease [10].
The epidemiology of IBD is quite similar to obesity. Increased incidence of inflammatory bowel
disease associated with the dietary transition (westernization) was found in Japan (Chiba M et al.).
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Although IBD etiology is unknown, like other diseases, IBD is accepted as a multi-factorial disease
occurring in susceptible persons (genetic factors) triggered by environmental factors [10]. Although
there is no widely accepted key environmental factor, a westernized diet is considered the most
ubiquitous environmental factor underlying IBD due to several reasons described previously [11,
12]. Thus, IBD is a lifestyle disease mainly mediated by a westernized diet. Consequently, a lactoovosemi-vegetarian diet, a PBD, was developed to counter a westernized diet. A traditional lowresidue diet or omnivorous (westernized) diet was replaced with PBD for inpatients with IBD in 2003
[11]. Although our studies were uncontrolled with a small sample size, we achieved better induction
and relapse rates in CD and UC than the current standard treatment by incorporating the PBD [13].
Based on our experience with the PBD for IBD and the pathogenesis of IBD, we recommend PBD for
IBD [13]. Diet is involved in both obesity and IBD. Gut microbial dysbiosis is observed in both obesity
and IBD [14, 15], which results in an increased oxidative stress metabolism and a decreased butylate
production [14, 16]. They act as pro-inflammatory [8, 9]. If PBD is effective for IBD, it could be
effective for weight loss in obesity. In fact, PBD was effective in both UC and nonalcoholic fatty liver
disease (NAFLD) in our patient with established NAFLD, in whom UC was newly developed [17]. In
the case report, 3.5% of weight loss was observed during educational hospitalization of 11 days [17].
Here, we report three cases with metabolic syndrome aimed at weight loss with PBD during
educational hospitalization.
2. Material and Methods
2.1 Inclusion in Educational Hospitalization Aimed at Weight Loss in Obesity Disease
Patients with obesity who wanted to lose weight despite their previous effort were included.
2.2 Educational Hospitalization for Obesity Disease
Patients scheduled for educational hospitalization were provided with a questionnaire of dietary
habits and lifestyle behavior. The questionnaire included 45 questions of food-frequency covering
almost all foods or food groups in Japan [11]. The completed questionnaire was obtained
immediately after admission, before providing information about the PBD. A chart was created
based on the questionnaire that summarized a patient's current and future recommended lifestyle
and dietary habits [11]. The recommended dietary habits in the chart were consistent with the PBD.
This chart was given to the patient during hospitalization and was used by the dietitian when
providing dietary guidance.
PBD was provided as mentioned below. Patients were encouraged to walk for about 1 h in a park
daily during hospitalization. Patients were provided with educational material on lifestyle diseases,
healthy lifestyle habits [18], and information on PBD. Patients were provided with answers to any
query. A registered dietitian also visited the patients, talked to them about the PBD, and helped
them get used to it. At the end of the hospitalization, a qualified dietitian gave the patients and the
person who prepared the patients' meals dietary guidance with a PBD guide [11]. Laboratory tests,
including any previous abnormal laboratory tests, were repeated. Patients were advised to continue
with the PBD even after discharge.
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2.3 Plant-Based Diet
2.3.1 Plant-Based Diet (PBD)
PBD comprised a lacto-ovo-vegetarian diet (about 1400 or 1100 kcal/day) with fish once a week
and meat once every two weeks [11]. White rice was served first for two days, followed by mixed
rice (70% white rice and 30% unrefined whole brown rice) for two days, and finally served brown
rice. Patients were provided with 4-week different menus on a rotational basis. The protein, fat, and
carbohydrate rates in total calories were 16.1 ±0.5%, 18.6 ±1.4%, and 66.1 ±1.6%, respectively. The
rate of fat in total calories (18.6%) was lower than 20%, which is the lower limit in Dietary Reference
Intake for Japanese [19]. PBD contained 32.4 ±2.1 g of dietary fiber/2,000 kcal (soluble dietary fiber
6.8 ±0.7 g, and insoluble dietary fiber 23.3 ±1.6 g) [11]. Saturated fat was 2.9% of the total calories,
dietary cholesterol was 144.4 mg/1400 kcal, and polyunsaturated/saturated fatty acids was 2.1 [11].
Details of the contents of nutritional elements, including minerals, vitamins, and fatty acids in the
PBD, were reported previously [11]. Coarse tea was served along with the meal service. Foods other
than the meal service were discouraged.
2.3.2 Plant-Based Diet Score (PBDS)
A PBDS was calculated based on the questionnaire for Japanese patients with IBD. The method
for PBDS calculation was described previously [20]. Briefly, eight items considered to be preventive
factors for IBD had a positive score, and eight items considered IBD risk factors had a negative score.
The PBDS was calculated as the sum of the positive and negative scores. A higher PBDS indicated
greater adherence to PBD. The PBDS of PBD during hospitalization was 35 [20].
2.4 Evaluation of Efficacy
Weight loss at the end of the hospitalization was the primary goal. Secondary endpoints included
improvement in obesity-related parameters: BMI, waist circumference, visceral fat area (VFA) and
subcutaneous fat area (SFA), blood pressure, fasted blood sugar, hemoglobin A1c, triglyceride, highdensity lipoprotein (HDL) cholesterol, low-density lipoprotein (LDL) cholesterol, total cholesterol,
uric acid, aspartate aminotransferase (AST), alanine aminotransferase (ALT), and γ-glutamyl
transpeptidase (γ-GTP). VFA and SFA were examined by abdominal computed tomography (CT) or
the dual impedance method (Dualscan HDS-200, Omron Colin Ltd., Tokyo, Japan).
2.5 Follow up Study
Patients were followed-up till they visited our division.
The study conformed to the ethical principles laid out in the 1975 Declaration of Helsinki. Mitsuro
Chiba obtained written informed consent from all subjects.
3. Results
Only three patients with obesity visited our division to lose weight. All three patients fulfilled the
Japanese diagnostic criteria for metabolic syndrome [21]. Demographic and obesity-related
diseases in the three cases are presented in Table 1. Anthropometry, obesity-related parameters,
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and other findings at baseline and the end of educational hospitalization are shown in Table 1. PBDS
of 3 cases before the educational hospitalization and hospital meals is presented in Table 2.
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Table 1 Demographics of three patients with metabolic syndrome.
Case 1
Male 65

Case 2
Male 61

Case 3
Male 55

Past history and associated disease

Colonic diverticulitis at 51 yo
Prostate hypertrophy

Prostate cancer at 56 yo
Hypertension at 60 yo

Cholecystectomy at 48 yo
Hypertension & dyslipidemia at 51 yo

Obesity-related parameters

On admission

13 days later

On admission

On discharge

On admission

On discharge

Height (cm)

164.0

n.a.

158.5

n.a.

172

n.a.

Weight (kg)

80.0

75.1

78.4

73.2

79.8

77.5

BMI (kg/m2) (18.5-<25.0)

29.7

27.9

31.2

29.1

27.0

26.2

Waist (cm) male<85

96.0

92.0

104.0

97.8

93.0

91.0

Visceral fat area (cm2) <100

97.0

90.3

94.7

77.0

128

103

Subcutaneous fat area (cm2)

202.4

177.4

222.2

174.4

n.a.

n.a.

Systolic <130

130

140

164

130

120

n.t.

Diastolic <85

86

82

70

70

82

n.t.

Fasting blood sugar (mg/dl) <110

130

83

111

105

102

n.t.

Hemoglobin A1c (%) 4.3-5.8

5.3

n.t.

4.9

n.t.

5.4

n.t.

Triglyceride (mg/dl) <150

122

104

90

66

108

71

HDL-C (mg/dl) 40<

56

n.t.

52

50

60.0

43

Sex/Age

(Unit) Reference

Blood pressure (mmHg)
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LDL-C (mg/dl) 70-139

n.t.

n.t.

121

107

119

136

Total cholesterol (mg/dl) 110-220

213

229

190

172

260

193

Uric acid (mg/dl) m 3.6-7.0

9.2

n.t.

4.4

4.2

n.t.

n.t.

Fatty liver by ultrasonography

+

n.t.

-

n.t.

+

n.t.

AST (U/L) 13-33

54

67

19

n.t.

14

n.t.

ALT (U/L) m 8-42

76

119

19

n.t.

18

20

γ-GTP (U/L) 10-47

173

108

20

n.t.

38

n.t.

Smoking

-

-

-

-

-

-

Daily alcohol drinking

+

-

+

-

+

-

Metabolic risk [22]

Moderate

Moderate

Moderate

BMI, body mass index; AST, aspartate aminotransferase; ALT, alanine aminotransferase; γ-GTP, γ-glutamyl transpeptidase
n.a.; noa available; n.t., not tested

Table 2 Plant-based diet score (PBDS) for Japanese patients with inflammatory bowel disease.
Food group

Measured PBDS before hospitalization

Scoring by frequency of consumption

PBDS during hospitalization

Daily

3-5 servings 1-2 servings
Rarely Case 1
/wk
/wk

Case 2

Case 3

Vegetables

5

3

1

0

5

5

3

5

Fruits

5

3

1

0

5

1

3

5

Pulses (beans, soybeans, peas,
5
etc)

3

1

0

5

3

3

5

Potatoes/starches

3

1

0

1

1

1

5

5
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Rice

5

3

1

0

5

3

5

5

Miso soup

5

3

1

0

5

5

5

5

Green tea

5

3

1

0

0

5

1

5*

Yoghurt (plain)

5

3

1

0

0

0

0

0

Meat (beef, pork, chicken)

-5

-3

-1

0

-1

-1

-3

0

Minced or processed meat

-5

-3

-1

0

0

-1

-1

0

Cheese/butter/margarine

-5

-3

-1

0

0

0

-1

0

Sweets/ice cream/milk shake

-5

-3

-1

0

-3

-1

-3

0

Soft drinks (cola/carbonated
-5
beverages/juice)

-3

-1

0

-1

-1

-3

0

Alcohol

-5

-3

-1

0

-5

-5

-5

0

Bread

-5

-3

-1

0

-1

-1

-3

0

Fish

-2

-1

0

0

-2

-1

-2

0

13

12

0

35

Plant-based diet score (PBDS)

*Green tea is recommended to drink at home but is not provided at the hospital
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3.1 Case 1
A 65-year-old man, head of a construction company, underwent health screening at our hospital
in early May 2006 and was diagnosed with metabolic syndrome. He suffered a lumbar disk hernia
at the age of 40 and was taking medication for prostate hypertrophy.
His initial height, body weight, and BMI were 164.0 cm, 79.1 kg, and 29.4 kg/m 2, respectively
(Figure 1). Waist circumference was 96.0 cm, fasting blood sugar was 127 mg/dL, and blood pressure
was 116/89 mmHg (Figure 1). These parameters fulfilled the Japanese diagnostic criteria for
metabolic syndrome [21]. Other obesity-related diseases detected at the health screening were
hypercholesterolemia (252 mg/dL) and hyperuricemia (9.2 mg/dL) [6]. Liver function tests were
abnormal (AST 89 U/l, ALT 91 U/l, and γ-GTP 140 U/l) (Figure 1). Since 1984 (43-year-old), his body
weight has ranged from 75 to 77 kg. His prior efforts to reduce body weight were in vain. Therefore,
he wanted to lose weight by undergoing educational hospitalization for a short period of about two
weeks and was admitted in mid-July 2006.

Figure 1 Clinical course of Case 1. May 8, 2006 and July 13, 2007 are the dates of health
screenings. BW, body weight; BMI, body mass index.
Bodyweight and several laboratory findings on the admission were similar to the health screening
two months prior (Figure 1). VFA and SFA were 97.0 cm2 and 202.4 cm2, respectively (Figure 2a, 2b)
[6].
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Figure 2 Computed tomogram at the umbilical level showing visceral (a and c) and
subcutaneous (b and d) fat areas in Case 1 [6]. Panels a and b were obtained at admission
(July 20, 2006), and Panels c and d were obtained two weeks later (August 2, 2006). a,
97.0 cm2; b, 202.4 cm2; c, 90.3 cm2; d, 177.4 cm2.
As for common health practices [18], he stopped smoking two years previously, practiced
calisthenics in the morning, drank Japanese sake (722 mL/day), slept for 5 to 8 h at night, ate
breakfast every morning, and ate sweets between meals. The PBDS before the admission was 13
(Table 2).
3.1.1 Clinical Course
He received 1400 kcal/day (23.6 kcal per kg of standard bodyweight) and ate all of the meals. No
medication was prescribed for hyperuricemia. A weight loss of 4.9 kg (6.1% of body weight) was
achieved two weeks after the treatment. Both VFA and SFA decreased to 90.3 cm 2 and 177.4 cm2,
respectively (Figure 2c, 2d; Table 1). Although two weeks of hospitalization were planned initially,
he extended the hospitalization for one more week due to the treatment's effectiveness (Figure 1).
At discharge in the mid of August, his BMI, body weight, fasting blood sugar, and blood pressure
were 27.5 kg/m2, 74.0 kg, 83 mg/dL, and 124/66 mmHg, respectively (Figure 1).
He had an annual health screening in the mid of July 2007, nearly one year after the
hospitalization. His weight reduced further to 71.0 kg (BMI 26.4 kg/m2). Low density lipoprotein (LDL)
cholesterol (123.2 mg/dL) and total cholesterol (192 mg/dL) were normalized (Figure 1). Uric acid
(7.0 mg/dL), AST (22 U/L), ALT (20 U/L), and γ-GTP (39 U/L) were also normalized. However, fasting
blood sugar (111 mg/dL) and blood pressure (134/84 mmHg) were unchanged.
3.2 Case 2
A 61-year-old man was referred to our division for weight loss. He was on an anti-hypertensive
drug. His BMI exceeded 30.0 (31.2 kg/m2), and fasting blood sugar (111 mg/dL) was slightly over the
reference range. VFA and SFA were 94.7 cm2 and 222.2 cm2, respectively (Table 1). He drank alcohol
every night, and his PBDS was 12 (Table 2).
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3.2.1 Clinical Course
He received 1400 kcal/day (25.3 kcal per kg of standard body weight). A weight loss of 5.2 kg (6.6%
of body weight) was achieved two weeks after the treatment. Both VFA and SFA decreased to 77.0
cm2 and 174.4 cm2, respectively. Fasting blood sugar decreased to 105 mg/dL, within the reference
range (Table 1). He returned to the referring doctor after discharge.
3.3 Case 3
A 55-year-old man visited our division to lose weight before his retirement. He was on
medications for hypertension and dyslipidemia. VFA was 128 cm2, and total cholesterol was 260
mg/dL (Table 1). He drank alcohol every night, and his PBDS was 0 (PBDS+ 21 and PBDS- 21) (Table
2).
3.3.1 Clinical Course
Initially, he received 1400 kcal/day (21.5 kcal per kg of standard body weight), which was
decreased five days later to 1100 kcal/day (16.9 kcal per kg of standard bodyweight) because there
was no decrease in body weight. Two weeks after hospitalization, a weight loss of 2.3 kg (2.9% of
body weight) was achieved. VFA decreased to 103 cm2, and total cholesterol decreased to 193
mg/dL, within the reference range (Table 1). Three years after the hospitalization, his bodyweight
steadily increased to 82.8 kg.
4. Discussion
Abdominal obesity, insulin resistance, elevated blood pressure, and dyslipidemia are important
risk factors for atherosclerotic cardiovascular disease, which prompted the concept of metabolic
syndrome [21, 22]. Metabolic syndrome is accompanied by a two-fold increase in coronary heart
disease risk and a five-fold increase in type 2 diabetes [21–23]. In Japan, according to the National
Study in 2018, metabolic syndrome constitutes around one-third of adult men (30.4%) and onetenth of adult women (11.9%) [24].
The management of metabolic syndrome is based on a patient's risk categories: low risk,
moderate risk, moderately-high risk, high risk, and very-high risk [22]. Our patients did not develop
coronary heart disease or diabetes and were non-smokers, which corresponds to moderate risk
(Table 1). Therefore, lifestyle interventions without medication were applied to these patients [22].
Three items advocated for lifestyle interventions in metabolic syndrome are weight loss, increased
physical activity, and atherogenic diet modification [22].
A slow reduction in baseline weight from 7 to 10% for the first year and further reduction to the
desired weight is recommended [22]. A Japanese study showed significant health benefits with small
amounts of weight loss [25]. Based on this observation, the Guidelines for the Management of
Obesity Disease 2016 [26] recommended a minimum of 3% weight reduction in Japan. Cases 1 and
2 achieved a weight loss of more than 3%, and Case 3 achieved 2.9% (nearly 3%) during educational
hospitalization. Therefore, two weeks of educational hospitalization are sufficient. Although there
was weight gain after three years of hospitalization in Case 3, no weight gain for nearly one year
was observed in Case 1 (Figure 1).
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PBD as a healthy diet is recommended to prevent common chronic diseases and cancer [1, 27,
28]. About 2.9% saturated fat of total calories, 144.4 mg/1400 kcal dietary cholesterol, and 2/1
polyunsaturated/saturated fatty acid ratio in our PBD satisfy recommendations against an
atherogenic diet [22]. Our PBD can be modified in other countries and/or chronic diseases. Replacing
an omnivorous westernized diet with a prudent (the healthy reference) diet has been recommended
for decades [1, 2, 4]. Unfortunately, people do not follow the advice.
Comprehensive lifestyle changes are fundamental for treating chronic diseases [29, 30]. However,
changes in lifestyle, including dietary habits, are not straightforward [31]. The Japanese diet has
become westernized and far from a PBD [32]. With increasing affluence, replacing our diet with a
PBD is not easy. However, this can be achieved by a short period of educational hospitalization [33].
Hospitalization helps limit risk factors for obesity and our health, such as smoking, alcohol, sweets,
and animal foods. At the same time, patients benefit from healthy foods, outdoor exercise, and a
regular daily rhythm. In our IBD patients, experiencing the PBD during hospitalization helped in their
long-term adherence to the PBD and enhanced self-management skills, resulting in suppressing
flare-ups [11, 33, 34]. Widespread use of educational hospitalization for obesity and other chronic
diseases could contribute to personal benefits to the patients themselves and health-care cost
savings.
Although several weight-loss diets have been reported [35, 36], PBD resulting in swift weight loss
through educational hospitalization can be included in the list of weight-loss diets.
5. Conclusions
Restriction in total calories in the form of PBD and a 1-hour walk through educational
hospitalization effectively reduced body weight and improved other obesity-related parameters
associated with metabolic syndrome. Thus, PBD can be an effective weight loss diet.
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Abstract
Both palliative care (PC) and integrative medicine (IM) focus on the whole person to optimize
wellbeing. Integrative palliative care combines the best of both approaches in relieving the
distressing symptoms of serious illness and its treatment by combining evidence informed,
pharmacological and nonpharmacological modalities that are aligned with the person’s goals,
values and preferences. Healing is valued, as well as symptom relief, shared decisionmaking,
person empowerment, compassionate care, and nurturing of hope. Increasingly, symptom
clusters in serious illness are being recognized and addressed in both PC and IM. Symptom
clusters arise from the complexity of the physical, psychological, social and spiritual aspects
of a person interacting with serious illness. Many complementary and integrative health (CIH)
modalities address symptom clusters effectively, and may allow for reduced doses of
medication and their resulting side effects, or help alleviate the need for medication
altogether, and increase health, healing and well being. Research reveals that the public
desires more access to CIH including palliative care settings although actual delivery of these
© 2021 by the author. This is an open access article distributed under the
conditions of the Creative Commons by Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium or format,
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services in health care settings remains limited. This review explores the evidence for a
combined palliative care and integrative medicine approach to symptom clusters experienced
by people with serious illness through increased access and funding of these services in the
community and health care settings with quality practitioners.
Keywords
Integrative medicine; palliative care; symptom clusters; integrative palliative care

1. Introduction
Palliative care (PC) is a medical specialty that focuses on addressing symptoms in advanced,
chronic and life-limiting illnesses. PC in the last months of life is referred to as hospice care. PC draws
from interprofessional teamwork, communication skills that clarify a person’s values and
preferences, empowerment of people with serious illness to join with their clinicians and
interprofessional care teams in shared decision-making, support of caregivers, and advance care
planning [1]. Primary palliative care includes the palliative care skills of symptom management,
advance care planning and communication that are within the clinical toolbox of all health care
practitioners.
Integrative medicine (IM) broadens the interprofessional team approach to include other
modalities and practitioners that are often outside of mainstream, conventional care, and referred
to as complementary and integrative health (CIH) practitioners. Examples of CIH therapies include
supplements, acupuncture, yoga, energy healing, etc. Integrative therapies, integrative medicine
and integrative practitioners combine the best of conventional medicine with evidence informed
therapies outside of mainstream, conventional medicine to achieve health, wellbeing and relief of
distressing physical, psychological and spiritual symptoms. Integrative medicine highlights the
empowerment of people taking charge of their health, and the integration of strategies for
promotion of optimal health and healing including pharmacological and non-pharmacological
means, and whole person care [2]. In palliative care populations, this translates to optimal symptom
management resulting in best possible function and quality of life (QOL).
Palliative care and integrative medicine/CIH and their interventions are evidence-informed, and
tailored to the person’s goals, values and preferences [2]. Serious illness is often a strong motivator
for people to reassess their health goals, and incorporate changes to their lifestyle that optimize
well-being, slow the progression of disease, reduce symptom burden of the illness and treatments,
and generally promote healing, meaning and purpose in living fully [3]. When a serious illness is
diagnosed, people often reassess their lifestyle choices, and reach out to a variety of practitioners
to support them through this illness trajectory. At this point, both integrative medicine and palliative
care are appropriate and often desired to decrease fear, increase control, foster hope, and move
forward in wellness through serious illness treatment and living fully[1-3].
Symptoms of serious, chronic illness are increasingly recognized as occurring in clusters rather
than isolated symptoms treated one at a time. Integrative approaches generally address the whole
person and clusters of symptoms or distress. Symptom clusters in cancer, renal disease, HIV disease,
heart disease, etc, are increasingly being recognized [4]. Advanced renal disease, for example,
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includes the symptom cluster of fatigue, pain and depression [5]. Anticipated symptom clusters can
often be treated proactively with an integrative strategy [6]. Research by Avis et al, found that high
symptom burden profiles in women with breast cancer significantly decrease quality of life (QOL),
and that QOL was more affected negatively with high psychological symptom burden as opposed to
high pain burden [7]. Many CIH modalities promote emotional/psychological wellbeing while
decreasing physical symptoms.
In December 2012 through March 2016, the Palliative Care Quality Network analyzed symptom
assessment data from 38 inpatient palliative care teams nationally. They found that symptoms are
related to others, and that the relief of one symptom is often associated with the improvement of
another. Improvements in pain were correlated with relief of anxiety, nausea and dyspnea.
Improving anxiety improved pain by a factor of 2.9, and dyspnea by 1.4. Comfort focused care
improved pain significantly, and relief of pain, anxiety and dyspnea reduced hospital length of stay.
Those with moderate to severe nausea were 3.7 times more likely to have pain as compared to
patients with little to no nausea. These findings reveal that a symptom does not occur in a vacuum,
but interdependent with other symptoms including their degree of severity and relief. The
conventional strategy of symptom control typically addresses one symptom at a time, as though
symptoms occur independently from others [8].
CIH modalities ideally reduce the need for medication to control symptoms. Drug side effects
and drug-drug interactions can increase symptom burden. The drugs that are the most serious
offenders are antiepileptics, antidepressants, corticosteroids, and opioid and nonopioid analgesics.
Serious side effects such as liver and renal toxicity, sedation, delirium, etc. can occur. But less serious
side effects of opioids alone can add to symptom clusters and symptom burden. Opioids can cause
pruritus, nausea and vomiting, sedation, myoclonus, constipation, etc. If opioids for pain can be
minimized with nonpharmacological means, the patient has improved QOL and fewer iatrogenic
symptoms [9].
In this review, we will describe what are the most common complementary and integrative
therapies used in PC, the common symptom clusters addressed by CIH therapies in PC settings, and
the state of the delivery of CIH therapies in PC settings.
2. Most Common CIH Therapies Used in PC
In both PC and IM, a variety of conventional and CAM modalities can be used synergistically to
avoid over-reliance on drug therapies to address symptom clusters. They also address symptoms in
their complexity on all levels of wellness and distress including social, physical, emotional and
spiritual aspects of whole person care. CIH modalities promote wellness, healing and symptom relief.
Patient values and preferences must be elicited with attentive listening, presence, putting aside
clinician agendas, and asking about therapies that the patient already finds essential to promoting
health [10].
2.1 Mindful Movement
Many of the investigations on exercise improving symptom clusters are in advanced cancer
research. Exercise improves fatigue, pain, functional capacity, mood, and QOL. Often, seriously ill
patients are discouraged from movement due to concerns that movement will cause them more
fatigue. Movement must be consistent with the functional capacities and desires of the person. In
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a review of 15 RTC’s, exercise in advanced stage cancer improved QOL, fatigue, insomnia, physical
function, social function and dyspnea reduction [11]. In another meta-analysis of RTC studies of
people with advanced solid tumor cancers, exercise improved QOL and fatigue [12].
There is evidence for exercise and yoga improving anxiety and depression [13]. Tai Chi improves
cancer related fatigue, and a reduced effect on physical and emotional fatigue. Yoga improves QOL,
decreases fatigue and improves sleep in a recent Cochrane Review [14]. Qigong can improve QOL,
fatigue, depression and anxiety, and reduce inflammation (C reactive protein measure) in cancer
patients [15]. In people with Parkinson’s Disease, a RCT of yoga versus stretching and resistance
training improved anxiety and depression, and improved motor function [16].
2.2 Supplements
The use of nutraceuticals in the US is ubiquitous. It is estimated that 3 out of 4 adults consume
supplements and botanicals [17]. In integrative palliative care (IPC), polypharmacy with nutritional
supplements and pharmaceuticals at end-of-life (EOL) in particular, are ideally reduced with a
careful assessment of risk/benefits of each entity, and open, nonjudgmental discussion about a
person’s choices, thoughts of benefit, and practitioners knowledge of potential harm or
drug/drug/nutraceutical interactions. Too many supplements (or drugs) with minimal benefit can
increase the burden on the patient financially and physically, and should be avoided. Each
supplement and medication that is deprescribed should be fully discussed with the patient in shared
decisionmaking, with the clinician being aware of the reasons why the patient has chosen to take
that supplement and a fully informed discussion and education about benefits and potential harm
or burden to the patient of continuing that supplement. Patients and families might hold strong
beliefs about certain supplements, and those should be continued unless there is a potential
harmful effect or the person is no longer able to swallow them [3]. Medications should be deprescribed only after discussion with the primary clinician prescriber and the patient.
Vitamin D is essential for health, and a deficiency state is common in seriously ill patients who
have limited sun exposure. Sources of vitamin D in food are limited. Supplementation with vitamin
D3 can prevent deficiency states that could lead to fatigue, myalgias, and vague not feeling well
states, increased mortality and decreased immune function [18].
Cannabis is a substance that can help with chronic pain, anxiety, appetite, depression, and fatigue.
Although currently legal in 33 states and the District of Colombia, it remains a controlled substance
(Schedule 1) on the federal level with no therapeutic benefits recognized [19]. Despite federal
regulations, research continues on the uses of cannabis for a variety of symptoms associated with
serious illness. In 2017, the National Academy of Sciences, Engineering and Medicine published a
report on the evidence supporting the use of cannabis in medicine. The reviewers found strong
evidence for the use of cannabis for chronic pain, patient reported muscle spasticity in multiple
sclerosis (MS), and chemotherapy induced nausea and vomiting. Limited evidence exists for
improvement of insomnia due to sleep apnea, fibromyalgia, chronic pain and MS. There was
insufficient evidence to support cannabis use for cancer related cachexia and anorexia [20]. Karim
et al found that authorizations for cannabis use in Canada between 2014 and 2016 in people with a
cancer diagnosis were associated with younger age, active cancer treatment and more serious
illness[21].
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The cannabis plant has more than 100 different components, including cannabinoids, flavonoids
and terpinoids, with delta-9-THC being the most psychoactive component. Cannabidiol (CBD) also
has powerful therapeutic effects, but without psychoactive side effects, and can help modulate and
enhance the central nervous system effects of THC (called the “Entourage Effect”) [22]. Cannabinoid
receptors are located in the central and peripheral nervous system (CB1) and the immune system
(CB2) [23]. A great deal more research is needed to understand the full breadth and applications for
this plant and its components in improving well-being [22].
Medical cannabis has a potential role in PC for the relief of anorexia, pain, nausea, insomnia,
depression, pain, and anxiety according to Abrams and Guzman. Oral forms are longer acting but
have variable bioavailability in the GI tract. Inhaled or vaporized forms are shorter acting, and more
immediate in effect. The cytochrome P450 enzymes in the liver are affected by cannabis, which can
affect the metabolism of other drugs [24].
In a review of 165 studies on medical marijuana use, less than 7 mg of THC is considered as low
dose, 7–18 mg as medium dose, and greater than 18 mg as high dose. Tolerance occurs generally in
a few days through downregulation of cannabis receptors [25]. Most side effects of cannabis are
due to THC and include dizziness, dry mouth, sedation, fatigue, headache, hypotension, irritability,
and poor memory or concentration. More serious side effects include paranoia, psychosis, and
disorientation [26]. Psychoactive side effects can worsen mental illness, psychotic illness, dementia,
or delirium. Addiction potential is much less than alcohol, opioids and other drugs of addiction, but
higher in heavy chronic users and adolescents. Cannabis intoxication can cause transient psychosis.
Cannabinoids can inhibit hepatic enzymes and interfere with drug concentrations of antiviral
medications and warfarin [20, 27].
2.3 Mind-Body Therapies
Because each individual experiences symptoms uniquely, it is useful to utilize a variety of
different mind-body therapies to address chronic pain, fatigue, anxiety, depression and insomnia.
These symptoms, which typically occur in clusters, are experienced on a subjective level, and
therefore using techniques that help to alter the way in which the symptoms are experienced can
assist in the decreasing that symptom or cluster of symptoms. For example, physical pain is
modulated by the mind in perceiving and interpreting the stimulus of symptoms such as pain (in
chronic pain, stimulus is no longer able to be identified) [28]. Mind body therapies work on chronic
pain by activating modulating areas of the brain, decrease sympathetic nervous system (SNS)
activation, activates the parasympathetic nervous system (PNS), and hormones released, and
regenerates neuronal tissue. By activating the PNS and decreasing SNS, anxiety and stress are
decreased as well [29].
2.4 Mindfulness-Based Stress Reduction
Mindfulness-based stress reduction (MBSR), developed by Jon Kabat-Zinn and having its basis in
vipassana meditation, incorporates several modalities that can be used with PC patients. These
include walking, sitting, or lying meditation, body scan meditation, gentle movement and Hatha
yoga, and breath awareness [30]. MBSR is typically taught in an eight-week program and a metaanalytic review of MBSR found that participants who completed this program experienced
reductions in chronic pain, depression, anxiety and stress. These types of symptoms are often
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experienced by patients facing serious disease or at the end of life [31, 32]. Using the techniques of
MBSR can also increase calmness and peace, quality of life, and well-being [22, 33]. Even a single
class in MBSR was found by one study to increase well-being and reduce symptoms of anxiety,
fatigue and dyspnea. (38) One large meta-analysis from Boston University [33] found that
mindfulness had a moderate effect size in improving anxiety and depressive symptoms. For patients
with both anxiety and mood issues, mindfulness training had a larger effect size. These changes
were robust and maintained over time. Another meta-analysis showed improvements in depression,
anxiety, and pain from mindfulness [34].
Mindfulness has also been effective in addressing the psychological stressors and coping with
chronic and life-threatening illnesses [35]. In cancer patients, studies have shown mindfulness is
associated with improvements in mood and a reduction of stress [36] and improvements in quality
of life [37]. Research also supports mindfulness for coping with rheumatoid arthritis, cardiovascular
disease, diabetes, HIV/AIDs, irritable bowel syndrome, organ transplant, chronic pain, and
fibromyalgia [35].
2.5 Hypnosis and Guided Imagery
Similar to MBSR, hypnosis and guided imagery can help to reduce pain, stress and anxiety. They
can also help to attenuate nausea and vomiting in patients undergoing chemotherapy. (41) A study
of clinical and self-hypnosis found that PC patients receiving hypnosis as an adjuvant therapy
experienced significantly less anxiety and pain and received less pain medications up to two years
after the intervention. The control group were 4 times more likely to need an escalation in analgesic
medication [38]. Hypnosis promotes relaxation and helps to focus attention, which has been shown
to improve well-being and resilience when facing death [39, 40]. It was found that nurse led guided
imagery in an inpatient PC unit, decreased pain, heart rate, respiratory rate and increased comfort
for patients [41].
2.6 Music Therapy
Music therapy consists of many therapeutic approaches that range from listening to music that
a person finds enjoyable, relaxing and uplifting or music that is created or played for a therapeutic
purpose generally delivered by a music therapist. The former intention of this modality is passive,
and the latter form is more active and prescriptive. In a meta-analysis and systematic review of
music therapy in terminally ill patients, Yinyan et al. found that this CIH modality significantly
reduced anxiety, depression, pain and insomnia, and improved mood and QOL. It did not seem to
have an effect on fatigue [42]. Gao et al. also performed a similar analysis of 11 RCT’s and found
that music therapy significantly reduced pain, anxiety, depression, and improved emotional function
and QOL [42]. The duration of the music therapy does not have to be long, and in a review of 18
RCT’s in ICU’s, music therapy for 20-30 minutes reduced pain scores by about 1.06 on a 10 point
scale [43]. In another study, prescribed music sessions for 30 minutes five times a week compared
to ambient music relieved pain and fatigue [44, 45]. Harp music therapy in one study relieved
anxiety, fear, dyspnea, nausea, and pain, and helped 77% of patients [46]. Music therapy can help
relieve depression, and in one study reduced pain intensity by 70%, and decreased opioid
requirements [47, 48].
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2.7 Massage
Many forms of massage therapy can have a therapeutic effect on symptom clusters. Multiple
studies have shown efficacy for relief of pain, anxiety, depression, and insomnia [49-58]. In a large
study of cancer patients, massage relieved pain, fatigue, anxiety and nausea by 50% [59, 60]. Hand
massage can help with dementia related agitation by promoting relaxation [61]. Massage therapy
is offered frequently in hospice settings due to benefits of touch, and relaxation[62-64].
2.8 Aromatherapy
Aromatherapy is often combined with massage therapy, but can also be used alone in a diffuser
or on a cotton ball attached to the patient’s garments. Small studies that used aromatherapy alone
found that lavender can help decrease anxiety, rosemary oil can increase alertness and reduce
anxiety, and spearmint and peppermint oils can help relieve nausea due to chemotherapy [65-67].
In a systematic review of aromatherapy, massage and reflexology studies, these modalities were
reported as frequently used in PC and hospice settings, but with limited quality evidence for positive
outcomes[68]. In another systematic review, aromatherapy massage showed benefit for
psychological well-being and anxiety. Limited evidence existed for benefits in nausea, pain, and
depression [69].
2.9 Healing Touch, Therapeutic Touch and Reiki Therapy
Reiki, healing touch and therapeutic touch are considered biofield therapies. Healing touch and
therapeutic touch include a focus on the part of the practitioner to heal the patient through a
transfer of energy from the environment, through the practitioner to the patient without actually
touching the patient. In a systematic review and a study of hospital inpatients, these healing
modalities reduced pain, anxiety and increased relaxation [70-72]. Reiki therapy balances energy
fields of the patient. Here a light touch is often used. Reiki may reduce pain and anxiety [73]. In one
review of biofield therapies, Hanneghan and Schnyder found that these therapies can relieve pain,
improve QOL and wellbeing, and redure stress [70]. Results of another study were inconclusive [74].
2.10 Acupuncture and Traditional Chinese Medicine
Acupuncture is a complex CIH modality that addresses the whole person and not just a specific
symptom. This is one reason acupuncture is an ideal modality to treat symptom clusters. Evidence
shows that it can effectively treat nausea, pain (both nociceptive and neuropathic), anxiety, fatigue,
and increase well being. Other studies also shows a positive effect on insomnia, depression,
vasomotor instability, and xerostomia [75-82]. At a National Cancer Institute’s conference on
acupuncture, this modality was found to be safe and effective. They expressed caution with
acupuncture for those patients who are neutropenic, and thrombocytopenic. In a meta-analysis of
20 RCT’s of acupuncture in oncology patients, they found that acupuncture combined with
analgesics provided faster pain relief with improved QOL [83].
3. Delivery of CIH Therapies in PC Settings
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CIH use in hospice and palliative care settings is popular, yet accessibility of these services is
challenging. For profit hospices in a survey of hospices in Texas were 4 times less likely to offer CIH
services [84]. Larger hospices and non-profit hospices located in the Northwest regions of the US
were more likely to employ a CIH practitioner [85]. Kozak et al. found that 86% of hospices in
Washington state offered CIH therapies, but practitioners were largely volunteer and CIH services
were not covered by the Medicare hospice benefit [63]. In a Nevada and Montana hospice survey
of CIH services, 70% of hospices provided these services, but less than 25% of patients received
them [86]. In another hospice survey, 60% of these hospices provided CIH services, but less than 25%
of patients received them [62]. A national survey of hospices funded by US Department of Human
Services, the Center for Disease Control and National Center for Health Statistics found that 42% of
hospices offered CIH services [64]. In another national survey of hospices in the US, 29% employed
a CHI therapist, which included a massage therapist 74% of the time, 53% music and 22% art [85].
CIH therapies are commonly used by oncology patients for symptom control, well-being and
healing. From 1997 to 2005, Sirios notes that motivation to seek CIH therapies changed from
predominantly using them as an alternative to conventional care, to a more empowered, positive
integrative approach using CIH therapies to augment conventional therapies. (97) In a Swedish study
of cancer patients, 26% reported use of CIH therapies to optimize health, fight disease, and increase
physical and emotional wellbeing [87]. In many surveys, satisfaction with CIH is high, and satisfaction
with hospice services is increased with CIH use [87, 88]. Barriers identified that negatively impact
patient disclosure of CIH use to oncologists include: physician did not ask or that they felt their
physician did not want to know. In one study, only 26% of patients disclosed CIH use to their
oncologists [87, 89]. Barriers to CIH use in hospices include lack of funding/reimbursement, lack of
CIH providers, resistance to CIH modalities by staff and patients, and lack of knowledge about
benefits of CIH [62].
The most common CIH modalities offered by hospices include massage therapy, music therapy,
pet therapy, guided imagery, reiki, aromatherapy, harp music, reflexology, hypnosis, acupuncture
and art therapy. Less offered modalities included movement therapies [62-64]. In oncology patients,
supplements and osteopathic and chiropractic manipulation use was 36% and 25% respectively,
with less frequent use of massage, movement therapies, and mindfulness meditation [89]. In a
Canadian PC unit study, CIH modalities contributed to a decrease in intensity of pain, restlessness,
low mood, and anxiety and increased a sense of peace [90]. CIH are considered generally safe, well
tolerated. In their systematic review of CAM in hospice and palliative care, Zeng et al. discovered
many barriers to research of CIH in this population, but also found that reike, music and massage
therapy had the highest potential benefits [91].
4. Discussion
The skills required to provide integrative palliative care are not currently taught in most health
science professional training programs, but many of the core concepts and skill set taught in PC are
in alignment with CIH care. As we have addressed above, CIH modalities are a valuable resource to
address symptom clusters in palliative care patients. IPC calls on us to be creative and innovative in
the care of seriously ill patients, expanding options to enhance healing, maintain hope, and improve
well-being in a unique way for each person
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PC can occur together with life-prolonging measures, and with the relief of symptoms and
improvements in quality of life (QOL), PC may actually prolong life [1].
Pharmaceuticals are widely available for symptom cluster management, but with significant side
effects and risk of harm[9]. They seldom treat the root cause of symptoms, and provide limited
symptom relief. Pharmaceuticals can be effective, but CIH modalities allow for the possibility of
reducing the need for medications with challenging and harmful side effects, and increase wellbeing,
healing and health in serious illness and at end of life [9]. Optimally, medications are used safely,
monitored closely and used in the lowest effective dose. Nutriceutical and drug interactions are
largely underappreciated, since conventional practitioners rarely ask their patients about their use,
or without knowledgeable about supplements, dismiss them and discourage their use [89].
CIH continues to be available to people primarily in outpatient settings, and is an out of pocket
expense limiting access unless services are affordable. Inpatient PC settings at times provide
services such as music, art, limited massage and aromatherapy and pet therapy to patients [3]. Less
available are acupuncture, biofield therapies and narrative interventions. Although cancer centers
and hospices generally offer a wide array of CIH services, hospital-basedPC settings may have a
limited number of practitioners trained in CIH, despite high patient satisfaction with CIH modalities
for overall comfort and wellness.
Few hospital-based PC practitioners ask their patients about CIH therapies, and few prescribe
them or are knowledgeable about these therapies. Within hospices, CIH therapies and practitioners
are generally underfunded, and facilities rely on volunteer services [63, 92].
Studies of IPC are often in PC inpatient units, hospices or oncology populations. There is a need
for more study of symptom clusters across all advanced serious illnesses and the symptom clusters
they produce and the therapies that are most effective in relieving them. In PC populations, patient
often have more than one serious illness, therefore evidence based on a single disease entity in PC
studies is challenging.
5. Conclusions
Surveys of people enduring serious illness reveal the use and significance of CIH in an overall
strategy to reduce drug side effects, and support health and wellness [3, 9]. An integrative approach
to palliative care allows for healing modalities that support overall wellness and reduce suffering
from physical, emotional, and spiritual distress. Addressing palliative care symptoms from the
perspective of symptom clusters allows for a more wholistic approach to PC. CIH modalities are
important and effective in treating symptom clusters and there is a need to prioritize access to these
modalities with well-trained clinicians from both, the conventional and CIH fields.
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Abstract
Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) outbreak is expected to have
harmed the mental health of numerous people worldwide. Therefore, the present study was
aimed to explore the effects of the SARS-CoV-2 outbreak on the overall health of the general
Japanese population, with a particular focus on identifying the factors associated with a
requirement for mental health treatment. Japanese residents aged 18 years and above were
surveyed online, and among the 1,500 obtained responses included for analysis, 14% reported
severe psychological distress, and 8.9% indicated high suicidal ideation. A multiple regression
analysis of the collected data revealed that “insufficient exercise” could significantly predict
physical health (β = -0.23, SE = 0.03), while the life event stressors that could significantly
predict mental health were the personality trait “neuroticism” (β = -0.16, SE = 0.03), and the
life stressors of “outbreak-related mental health problems” (β = -0.22, SE = 0.03) and
“uncertainty regarding the future” (β = -0.12, SE = 0.03). The personality traits of
“agreeableness” (β = -0.08, SE = 0.02) and “neuroticism” (β = 0.22, SE = 0.02), and the factors
© 2021 by the author. This is an open access article distributed under the
conditions of the Creative Commons by Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium or format,
provided the original work is correctly cited.
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“social support” (β = -0.12, SE = 0.02), “outbreak-related mental health problems” (β = 0.21,
SE = 0.02), “uncertainty regarding the future” (β = 0.14, SE = 0.02), and “declining duration
and quality of sleep” (β = 0.10, SE = 0.02) could predict psychological distress. Suicidal ideation
was predicted by “neuroticism” (β = 0.11, SE = 0.03), “social support” (β = -0.27, SE = 0.03),
and “having a psychiatric disorder” (β = 0.18, SE = 0.03). The results of the present study
suggest that due to the spread of SARS-CoV-2, much of the Japanese population could be in
requirement of psychiatric care. In particular, the individuals who rated high for the risk
factors and low for the protective factors might require proactive support.
Keywords
COVID-19 pandemic; SARS-CoV-2; mental health; physical fitness; psychological distress;
suicidal ideation; regression analysis; stressors; coping; community

1. Introduction
As of June 1, 2020, the number of people infected with COVID-19 (SARS-CoV-2 virus) globally has
surpassed 6 million [1]. In Japan, the weekly increases in the daily numbers of new cases of infection
peaked at a figure of 560.1 on April 14, 2020, after which it has decreased to 73.1 on May 15.
Consequently, on May 25, 2020, the Government of Japan lifted the state of emergency, and the
restrictions imposed on outside visit, travel, and commercial activity were also expected to be lifted.
It appears that the first wave of SARS-CoV-2 infections in Japan is currently under control. However,
the prevalence of outbreak-related mental health problems in the Japanese population and
whether these problems would require psychiatric treatment remain unclear. An early-stage review
of the impact of COVID-19 on human mental health suggested that the outbreak may have caused
a general increase in the prevalence of anxiety, depression, and stress [2]. In addition, a large-scale
Chinese survey study reported psychological distress in almost 35% of the respondents and that this
distress was associated with age, being female, being more educated, certain occupations, and the
area of residence [3]. Other studies have reported associations among the psychological health of
the general population, social support, and coping mechanisms [4, 5]. Conversely, to the author’s
knowledge, although personality traits are usually reported to predict the wellbeing of an individual
[6], no studies assessing this association in relation to the SARS-CoV-2 outbreak are reported so far.
However, in certain outbreak-related situations, such as when socializing is restricted, people who
score high in extraversion are expected to experience greater psychological stress. Moreover, there
are limited reports on the increase in suicidal risk, which is regarded as the worst outcome of
outbreak-related mental health problems in general populations. A study conducted in Colombia
reported 7.6% of the participants having high scores (>9) on the Depression Scale of the Center for
Epidemiological Studies, which indicates a high suicidal risk [7].
The present study was conducted in the Japanese resident population immediately after the
Government of Japan lifted the state of emergency. The study explored the effects of demographic
factors, COVID-19-related factors, personality traits, coping measures, social support, and life event
stressors on the overall mental health, psychological distress, and suicidal ideation in the general
population of Japan. An assessment of the factors that could influence the psychosomatic responses
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of people from a comprehensive perspective, encompassing everything from residential situations
to coping behaviors (as in the present study), may provide useful information for developing an
integrative and complementary treatment approach that would consider individuals as whole
beings and utilize their self-healing abilities.
2. Materials and Methods
2.1 Procedure
The present study was designed as a retrospective study for analyzing the impact of the lockdown
implemented in Japan for the prevention of the spread of COVID-19 infection from April 7, 2020 to
May 21, 2020. The study was conducted at the end of May, 2020 through an online survey. The data
collected from the survey was used for examining the impact of the characteristics of the
participants (demographic information, employment status, living environment, and COVID-19related factors), the life event-related stressors, coping behaviors, personality traits, and social
support on four outcome measures (physical fitness, mental health, psychological distress, and
suicide ideation). The physical and mental states at the time of the survey were measured for the
outcome measures, and reflections on the information during the lockdown were sought and
collected for the explanatory variables. The present study is a hypothesis-testing study based on the
hypothesis that the characteristics of the participants, the life event-related stressors, coping
behaviors, personality traits, and social support could predict the mental and physical responses of
the residents to the COVID-19 outbreak. Participation in the online survey was voluntary, and
written informed consent was obtained from all participants. The study design was approved by the
Research Ethics Review Committee of the Practical Psychology Institute, LLC (No. 2020001).
2.2 Sample Selection
The online survey was conducted from May 26, 2020 to May 27, 2020 for a sample population of
Japanese residents aged 18 years or above who were members of the survey panel of the online
survey service company named Crowd Works, Inc. A total of 2,594 panel members viewed the
survey, among which 1,500 individuals responded, resulting in an acceptance rate of 57.8%. The
possibility of a portion of respondents lacking the requisite cognitive functioning or literacy skills to
complete an online survey was considered and, therefore, screening for such respondents was
performed based on the exclusion criteria of evidently random and/or consistently contradictory
responses. Since no responses met the exclusion criteria, the data from all responses were included
in the analysis. Further information regarding the basic characteristics of the participants may be
obtained by referring to a previously reported short study [8].
2.3 Survey Items
2.3.1 Participant Characteristics
In order to obtain the demographic information, the respondents were inquired regarding their
age group, gender (male, female, other), the highest level of education (middle school, high school,
junior college/vocational school, university, post-graduate diploma), marital status (never married,
divorced or widowed, married and living with a partner, married and living separately), ethnicity
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(non-Chinese Asian, African/Black, mixed, Caucasian/White, Chinese, Middle Eastern/Arab, other),
pre-COVID-19 employment status (student, self-employed, management, full-time employee
(including agency hires with open-ended contracts), part-time employee, contract worker,
housewife/househusband, on leave (educational leave, sick leave, etc.), unemployed), and health
status (pregnancy, psychiatric treatment, underlying conditions).
In regard to the employment factors related to the SARS-CoV-2 outbreak, the respondents were
inquired regarding their frequency of going to work during the state of emergency (almost never,
half-a-week or less, more than half-a-week, every day), whether they worked remotely, the kind of
work (went to their workplace every day, worked remotely during the emergency, had always
worked remotely, business temporarily closed, lost job/business permanently, were already
unemployed); and their household income prior to and after the state of emergency (<18600 USD,
18600 USD to 37200 USD, 37300 USD to 74500 USD, 74600 USD to 111800 USD, 111900 USD to
149000 USD, and ≥149000 USD).
The living environment-related factors inquired were the type of residence (house, apartment,
student dormitory/shared housing/group facility, other), the number of rooms in residence
(excluding spaces such as bathrooms, toilets, or kitchen), amenities, and surrounding environment
(garden or balcony, park or botanical garden, convenience stores, supermarkets, and other food
stores, restaurants, other stores to purchase the daily necessities and goods for the household), and
the number of adults and children under 18, under 12, and in the pre-school age within the
household.
The COVID-19-related factors inquired were the COVID-19 infection status of the participants
(cured, under treatment, suspected, none), if they had come in contact with an infected person in
the previous week (yes, possibly, no), the degree of voluntary isolation (did not leave the home at
all, only went out when necessary such as for exercise, grocery shopping, or work, did not selfisolate although practiced social distancing (2 meters) when outside, did not self-isolate or practice
social distancing).
2.3.2 Life Event-Related Stressors and Coping Measures Practiced During the State of Emergency
The respondents were asked if they had experienced any of the potential life events (E1‒E30)
listed in Table 1 during the state of emergency, and, if so, to rate that experience as “not
stressful/distressing”, “a little stressful/distressing”, or “extremely stressful/distressing”. In addition,
the respondents were asked to select from a list (C1‒C17), which of the possible coping measures,
i.e., the diversions and mental health maintenance measures listed in Table 2 (multiple responses
allowed), had they practiced intentionally during the state of emergency.
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Table 1 Correlations between life events and each of the variables.
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1

1
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1

0
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1

0

‐.13
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I worried about relationships at work (e.g., everyday relationships, differences
E16
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Page 90/138

.13

OBM Integrative and Complementary Medicine 2021; 6(1), doi:10.21926/obm.icm.2101008
I began to experience mental health issues resulting from the coronavirus
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Note: Only correlations significant at p < .0001 are shown. Correlations are in bold and underlined when |ρ|≧.30.
ID: interquartile deviation.

Table 2 Correlations between coping measures and each of the variables.
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Note: Only correlations significant at p < .0001 are shown. Correlations are in bold and underlined when |ρ|≧.30.
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2.3.3 Psychological Measures
The personality trait indicator was assessed using the Ten Item Personality Inventory [9], which
assesses an individual’s personality based on a five-factor model named “the Big Five personality
traits”. Each of the five factors, namely, extraversion (EXT), agreeableness (AGR), conscientiousness
(CON), neuroticism (NEU), and openness (OPE), was measured based on two items rated on a 7point scale, and accordingly, the scores for each of the five factors ranged from 0 to 14. The Japanese
version (TIPI-J) of this tool was developed and validated by Oshio et al. [10].
The social support indicator was measured using a brief form of the Japanese version of the
Multidimensional Scale Of Perceived Social Support [11], which comprised 7 items with the highest
factor loadings [12] rated on a 7-point scale from 1 (strongly disagree) to 7 (strongly agree). The
total scores for the scale, therefore, ranged from 7 to 49.
The SF-8TM Health Survey was used for assessing the overall health of the participants [13]. The
Japanese version of this tool was developed by Fukuhara and Suzukamo [14]. The survey comprised
8 items rated on a 5-point or 6-point scale. Two component health indicators, a physical component
summary (PCS), and a mental component summary (MCS) were calculated to generate a mean score
of 50 and a standard deviation of 10. Higher scores indicated better physical and mental health.
The psychological distress indicator was assessed using the K-6 Distress Scale developed by
Kessler et al. [15]. This scale measures psychological distress based on the symptoms of both
depression and anxiety. The Japanese version of the scale was developed by Furukawa et al. [16].
The items are rated on a 5-point scale ranging from “not at all” to “always”, generating total scores
ranging from 0 to 24, with higher scores indicating greater psychological distress. The mean ±SD
score for the study sample comprising a total of 85,154,382 Japanese individuals aged 15 years or
above was determined to be 3.34 ±3.39 [17]. In the case of Japanese people, a score ranging
between 5 and 12 is considered to indicate moderate distress, while a score of 13 or above indicates
severe distress [18].
Suicidal ideation was assessed using the Suicidal Behaviors Questionnaire-Revised (SBQ-R) [19],
which comprised 4 items rated on 5-point to 7-point scales unique to each item. The total scores
ranged from 3 to 18. A study on the Spanish version of this questionnaire estimated a positive
predictive value (PPV) of 98.3% and a negative predictive value (NPV) of 8.7% for a suicide attempt
within one month for the psychiatric outpatients when a threshold score of 11 was used [20]. The
scale was translated into Japanese in the present study, and its accuracy was verified through backtranslation.
2.4 Statistical Analysis
IBM SPSS 26 was employed for the statistical analyses. The categorical variables were converted
to binary variables for analysis, while a few continuous variables were treated as both continuous
and binary when certain response levels, such as junior college graduate, university graduate, living
with one other adult, living with 5 other adults, living with 3 pre-school children, self-isolation, and
no preventative measures, had demonstrated the characteristics of an independent category in a
previous analysis [8]. Significant associations among the variables were assessed by determining the
Spearman’s rank correlation coefficient (ρ) to obtain the basic information for developing multiple
regression models, such as the risk of multicollinearity and the strength of the one-to-one
correlation. Next, a multiple regression was performed using the scores from the PCS, MCS, K6, and
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SBQ-R as the response variables, while the personality traits, social support, demographic variables,
factors related to employment during the state of emergency, and COVID-19-related factors were
used as explanatory variables. The significance threshold was set at p < 0.0001.
3. Results
The sample’s characteristics are listed in Table 3 and the descriptive statistics for the
psychological measures are presented in Table 4. Over 60% of the participants were female, and
almost all were non-Chinese Asians. There was a certain diversity in age, the highest level of
education, employment status, and income level. In the K-6 Distress Scale assessment, 867 (58.1%)
participants obtained scores of 5 or above, indicating moderate distress, while 208 (14%) obtained
scores of 13 or above, indicating severe distress. In the suicidal ideation assessment, where a score
of 11 was the threshold for predicting a suicide attempt, 409 (27.3%) participants obtained a score
of 3 (no suicidal ideation), and 134 (8.9%) obtained a score of 11 or above (indicating suicidal
ideation).
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Table 3 Participant characteristics.
N

%

Age

N

%

Workplace commutation during epidemic

Gender
female

969

64.6

unemployed at the onset of
445
the epidemic
nearly none
430
half of the week or less
183
more than half of the week
118
almost every day
324
Mode of work
almost daily work
324
shifted to remote work
263
remote work even before
125
the epidemic
leave status
300
dismissal/discontinuance
43
unemployed at the onset of the
445
epidemic
Annual household income before epidemic
<18600 USD
292

male

524

34.9

18600 USD to 37200 USD

425

28.3

other
Education
junior high school
high school

7

0.5

28
330

1.9
22

37300 USD to 74500 USD
74600 USD to 111800 USD
111900 USD to 149000 USD
≥149100 USD

598
146
27
12

39.9
9.7
1.8
0.8

18 or 19

23

1.5

20‐24
25‐29
30‐34
35‐39
40‐44
45‐49
50‐54

138
240
314
256
232
125
95

9.2
16
20.9
17.1
15.5
8.3
6.3

55‐59

42

2.8

60‐64
65‐69

20
10

1.3
0.7

≥70

5

0.3

29.7
28.7
12.2
7.9
21.6
21.6
17.5

N
%
Number of adults cohabitating in the same
domicile
1

319

21.3

2
732
3
246
4
154
5
38
6
10
≥7
1
Number of youth (17 years old or under)

48.8
16.4
10.3
2.5
0.7
0.1

8.3

0

948

63.2

20
2.9

1
2

286
205

19.1
13.7

29.7

3

48

3.2

19.5

4
11
0.7
≥5
2
0.1
Number of children of elementary school‐age or
younger
0
1066
71.1
1
246
16.4
2
151
10.1
3
32
2.1
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junior college
university
graduate degree
Marital status
unmarried
divorced/widowed
married [separated]
living with partner
Ethnicity
Asian
Black
multiracial
White
Han Chinese
Middle Eastern/Arab
other
Employment before epidemic
student
self‐employed
company manager
full‐time

355
718
69

23.7
47.9
4.6

659
64
50
727

43.9
4.3
3.3
48.5

1489
1
3
2
3
1
1

99.3
0.1
0.2
0.1
0.2
0.1
0.1

75
157
9
528

5
10.5
0.6
35.2

Annual household income after epidemic
<18600 USD
337
22.5
18600 USD to 37200 USD
444
29.6
37300 USD to 74500 USD
558
37.2
74600 USD to 111800 USD
121
8.1
111900 USD to 149000 USD
29
1.9
≥149100 USD
11
0.7
Type of house
house
683
45.5
apartment or condominium
803
53.5
student dormitory
6
0.4
share house
8
0.5
Number of rooms
1
187
12.5
2
207
13.8
3
389
25.9
4
295
19.7
5
234
15.6
6
99
6.6
≥7
89
5.9
Housing facilities and surrounding environment

part‐time

180

12

garden or balcony

1184

78.9

temporary workers

158

10.5

parks and botanical gardens

1129

75.3

housewives/husbands

254

16.9

convenience stores

1270

84.7

4
4
0.3
≥5
1
0.1
Number of preschool‐age children
0
1181
78.7
1
221
14.7
2
87
5.8
3
11
0.7
Comorbidity, pregnancy or high risk cohabitants
primary illness
152
10.1
psychiatric outpatient
119
7.9
pregnancy
49
3.3
high‐risk cohabitants
381
25.4
Respondents’ own COVID‐19 infection status
fully recovered
3
0.2
undergoing treatment
13
0.9
suspected to be infected
1484
98.9
Recent contact with infected persons
none
1392
92.8
suspected of having contact
70
4.7
yes
38
2.5
Extent of voluntary restriction
going out and did not
30
2
practice social distancing
going out but practiced
67
4.5
social distancing
went out for work in
481
32.1
addition to when needed
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leave of absence

36

2.4

supermarkets

1142

unemployed

103

6.9

food stores or restaurants
904
shops selling other everyday
532
items
None of the above
15

76.1
60.3

only exercising or shopping for
862
food
did not leave home at all
60

57.5
4

35.5
1

Table 4 Psychological measures - Descriptive statistics.

TIPI‐J
Extraversion
Agreeableness
Conscientiousness
Neuroticism
Openness
Social Support
SF‐8
PCS
MCS
K6

Min

Max

Mean

SD

2
2
2
2
2

14
14
14
14
14

7.22
9.69
7.18
8.79
7.70

2.87
2.22
2.61
2.67
2.59

7

49

35.18

9.19

19.91
13.69

68.27
62.30

51.04
43.43

6.70
8.14

0

24

6.49

5.34

3

18

5.79

2.99

SBQ
Note: N = 1500. TIPI‐J: Ten Item Personality Inventory Japanese version, PCS: Physical component summary. MCS: mental component summary. SBQ:
Suicide Behaviors Questionnaire‐Revised Japanese version.
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Table 1, Table 2 and Table 5 present the correlation matrices. Although multiple significant oneto-one correlations were observed between the variables, the sizes of these correlations varied
widely. Table 6, Table 7, Table 8 and Table 9 present the results of the multiple regression analysis.
E28 “insufficient exercise” was determined as the only significant predictor for PCS (β = -0.23, SE =
0.03), while neuroticism (β = -0.16, SE = 0.03), E17 “outbreak-related mental health problems” (β =
-0.22, SE = 0.03), and E25 “uncertainty regarding the future” (β = -0.12, SE = 0.03) were identified
as the significant predictors for MCS. The predictive factors for K6 were agreeableness (β = -0.08, SE
= 0.02), neuroticism (β = 0.22, SE = 0.02), social support (β = -0.12, SE = 0.02), E17 “outbreak-related
mental health problems” (β = 0.21, SE = 0.02), E25 “uncertainty regarding the future” (β = 0.14, SE
= 0.02), and E26 “decline in the duration and quality of sleep” (β = 0.10, SE = 0.02), while the
predictive factors for SBQ-R were neuroticism (β = 0.11, SE = 0.03), social support (β = -0.27, SE =
0.03), and having a psychiatric disorder (β = 0.18, SE = 0.03).
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Table 5 Correlations between the variables (one-to-one).
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

1.

PCS

1

2.

MCS

‐.16

1

3.

K6

‐.12

-.62

1

4.

SBQ

‐.11

‐.28

.47

1

5.

Extraversion

‐.18

‐.23

6.

Agreeableness

.13

‐.23

‐.21

7.

Conscientiousness

.09

‐.16

‐.19

.20

.22

1

8.

Neuroticism

-.34

.47

.34

‐.27

‐.28

-.31

1

9.

Openness

.35

.15

.22

‐.22

1

10.

Social Support

.36

.25

.10

‐.18

.14

11.

Age

.09

12.

Female

‐.13

.18

13.

Male

.14

‐.18

14.

Other

15.

Asian

16.

Education

‐.09

.10

1

17.

junior college

.20

‐.20

-.30

18.

Unmarried

‐.14

.13

19.

Divorced or widowed

20.

Living with partner

21.

Self‐employed

22.

Full‐time

23.

Housewives/husbands

24.

Unemployed

25.

Commutation

.11

.12

‐.29

-.38

17

18

19

20

21

22

23

24

1
1

.14

1
‐.20

1

‐.12

.16

‐.14

1

.12

‐.15

.14

-.99

1

‐.09

1
1

.09

‐.09

.12

‐.15

‐.12

.10

.13

‐.20

-.31

‐.10

.11

.24

.25

.10

‐.10

‐.10

.13

‐.14

.14

-.31

.31

.30

-.30

‐.13
.12

‐.14

‐.14

.13
‐.13

‐.14

.09
‐.26

.26

1
‐.12

.11

1
‐.19

1

-.86

‐.21

.12

1
‐.13

.13

1
‐.25

1

-.38

.38

‐.15

-.33

1

.16

‐.16

‐.09

‐.20

‐.12

1

.53

-.56

-.32

‐.10
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26.
27.

28.

29.

dismissal/discontinuance
Annual household income
before epidemic
Annual household income
after epidemic

31.

parks and botanical gardens

32.

food stores or restaurants

.12

‐.14

.14

.16

.19

-.47

.46

‐.12

.21

.12

‐.24

‐.14

‐.17

.12

.11

‐.14

.14

.14

.19

-.44

.45

‐.18

.22

.15

‐.23

‐.11

.11

‐.10

.11

‐.13

.14

‐.16

.10

‐.15

‐.24
.14
.10
.11

‐.10

.10

shops selling other everyday
items

34.

Number of rooms

35.

Number of adults

.20

‐.10
‐.11

‐.12

5 adults

37.

Number of youth

38.

Number of children

39.

Number of preschool‐age

40.

3 preschool‐age children

41.

.13

house etc.
garden or balcony

36.

‐.14

Student dormitory, share

30.

33.

‐.11

Infected

(recovered

‐.11

.11

.16

.10

.15
.10

.17

.09

‐.09

.10
‐.10

.11

‐.10

.10

-.56

.58

‐.12

.30

‐.16

.10

-.52

.53

‐.11

.30

‐.13

-.43

.44

‐.10

.32

‐.12

‐.18
or

-.35

undergoing treatment)

42.

Suspected to be infected

43.

Recent contact

44.

Suspected of having contact

45.

primary illness

46.

psychiatric outpatient

47.

high‐risk cohabitants

.11

.12

.14

‐.16
‐.14

.09

‐.10
.17

‐.11

‐.16

.22

.27
.10

‐.15

.19

‐.10

‐.12
‐.11

.13
.15

.21

‐.22

.10

‐.13
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48.
49.

Extent

of

voluntary

restriction

25.

Commutation

26.

dismissal/discontinuance

28.

29.

Annual household income
before epidemic
Annual household income
after epidemic

26

27

28

.10

36

37

.24

.17

29

.11

‐.12

.85

parks and botanical gardens

32.

food stores or restaurants

Number of adults

.11

.11

.09

.11

.23

1

.14

.27

1

.11

.23

.43

37.

Number of youth

‐.10

.31

.32

38.

Number of children

‐.12

.27

.27

39.

Number of preschool‐age

‐.18

.20

.19

40.

3 preschool‐age children
(recovered

34

38

39

40

41

42

43

44

45

46

47

48

‐.14

1

.13

‐.11

.59

1

.20

.29

.24

.09

.11
.09

.12
or

undergoing treatment)

42.

Suspected to be infected

.11

43.

Recent contact

.12

1

.22

5 adults

Infected

33

1

items

35.

32

1

shops selling other everyday

Number of rooms

31

1

house etc.

34.

30

1

Student dormitory, share

31.

41.

35

‐.26

1

garden or balcony

36.

‐.12

1

30.

33.

.11

No social distancing
25

27.

‐.09

1
1

.18

.85

1

.11

.69

.82

1

.17

.18

.21

1

.10

.17

1
1
.18

.12

1
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44.

Suspected of having contact

45.

primary illness

46.

psychiatric outpatient

‐.09

47.

high‐risk cohabitants

‐.17

48.
49.

Extent

of

.10

1
.11

voluntary

restriction

-.53

‐.17

.12

.36

.44

.16

‐.18

‐.18

‐.09

‐.15
.09

No social distancing

1
.11

1

.16

.13

1

‐.09

1

.10

‐.28

Note: Only correlations significant at p < .0001 are shown. Correlations are in bold and underlined when |ρ|≧.30.

Table 6 Multiple regression results for the effects of demographic variables, COVID-19-related factors, life event stressors, coping measures,
personality traits, and social support on PCS.

Neuroticism
Age
Full‐time
Commutation
Psychiatric outpatient
E3
E14
E26
E28
C5
C17

b
0.20
‐0.22
‐0.98
0.44
‐1.75
0.53
‐0.58
‐0.62
‐1.64
‐1.00
0.79

SE
0.08
0.11
0.48
0.17
0.79
0.24
0.28
0.20
0.21
0.50
0.37

t test
2.57
‐2.03
‐2.06
2.63
‐2.23
2.24
‐2.06
‐3.13
‐7.73
‐2.00
2.16

p value
0.0102
0.0430
0.0395
0.0086
0.0261
0.0250
0.0397
0.0018
<0.0001
0.0457
0.0314

95% CI
0.05 to 0.35
‐0.42 to ‐0.01
‐1.91 to ‐0.05
0.11 to 0.77
‐3.3 to ‐0.21
0.07 to 0.99
‐1.13 to ‐0.03
‐1 to ‐0.23
‐2.06 to ‐1.23
‐1.98 to ‐0.02
0.07 to 1.52

Note: F (91, 1408) = 3.59, p < 0.0001; R2adj = 0.14. Only variables significant at p < 0.05 are shown. b = unstandardized regression coefficient. Other
variables included in the model were Extraversion, Agreeableness, Conscientiousness, Openness, Social support, Female, Other, Asian, Education, Junior
college, Unmarried, Divorced or widowed, Living with partner, Self-employed, Housewives/husbands, Unemployed, Dismissal or discontinuance,
Income before epidemic, Income after epidemic, Student dormitory etc., Garden or balcony, Parks and botanical gardens, Food stores or restaurants,
Shops selling other everyday items, Number of rooms, Number of adults, 5 adults, Number of youth, Number of children, Number of preschool-age, 3
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preschool-age children, Infected (recovered or undergoing treatment), Suspected to be infected, Recent contact, Suspected of having contact, Primary
illness, High-risk cohabitants, Extent of voluntary restriction, No social distancing, Event 1-30 and Coping 1-16.

Table 7 Multiple regression results for the effects of demographic variables, COVID-19-related factors, life event stressors, coping measures,
personality traits, and social support on MCS.

Neuroticism
Openness
Social support
Junior college
Number of preschool‐
age
E13
E14
E17
E18
E20
E24
E25
E26
C1
C11

b
‐0.48
‐0.17
0.05
‐1.07

SE
0.08
0.08
0.02
0.43

t‐test
‐6.00
‐2.26
2.25
‐2.50

p value
<0.0001
0.0242
0.0246
0.0125

95% CI
‐0.64 to ‐0.32
‐0.32 to ‐0.02
0.01 to 0.1
‐1.9 to ‐0.23

‐1.07

0.52

‐2.07

0.0386

‐2.08 to ‐0.06

‐0.47
‐0.67
‐1.84
‐0.47
‐0.62
‐0.79
‐0.95
‐0.62
‐2.72
1.17

0.23
0.30
0.23
0.23
0.24
0.25
0.23
0.21
1.02
0.58

‐2.05
‐2.25
‐7.89
‐2.00
‐2.55
‐3.18
‐4.09
‐2.98
‐2.68
2.03

0.0401
0.0245
<0.0001
0.0452
0.0108
0.0015
<0.0001
0.0029
0.0076
0.0421

‐0.92 to ‐0.02
‐1.25 to ‐0.09
‐2.29 to ‐1.38
‐0.92 to ‐0.01
‐1.1 to ‐0.14
‐1.28 to ‐0.3
‐1.4 to ‐0.49
‐1.02 to ‐0.21
‐4.72 to ‐0.73
0.04 to 2.3

Note: F (91, 1408) = 10.16, p < 0.0001; R2adj = 0.36. Only variables significant at p < 0.05 are shown. b = unstandardized regression coefficient. Other
variables included in the model were Extraversion, Agreeableness, Conscientiousness, Age, Female, Other, Asian, Education, Unmarried, Divorced or
widowed, Living with partner, Self-employed, Full-time, Housewives/husbands, Unemployed, Commutation, Dismissal or discontinuance, Income
before epidemic, Income after epidemic, Student dormitory, etc., Garden or balcony, Parks and botanical gardens, Food stores or restaurants, Shops
selling other everyday items, Number of rooms, Number of adults, 5 adults, Number of youth, Number of children, 3 preschool-age children, Infected
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(recovered or undergoing treatment), Suspected to be infected, Recent contact, Suspected of having contact, Primary illness, Psychiatric outpatient,
High-risk cohabitants, Extent of voluntary restriction, No social distancing, Event 1-30 and Coping 2-17.

Table 8 Multiple regression results for the effects of demographic variables, COVID-19-related factors, life event stressors, coping measures,
personality traits, and social support on K6.

Extraversion
Agreeableness
Neuroticism
Social support
Unemployed
Garden or balcony
Psychiatric outpatient
Suspected to be infected
Suspected of having contact
No social distancing
E16
E17
E22
E25
E26
E30
C1
C5
C6
C10

b
‐0.11
‐0.20
0.44
‐0.07
1.05
‐0.65
1.58
3.88
‐1.35
2.17
0.30
1.19
0.45
0.72
0.51
0.37
1.53
0.64
2.41
‐0.73

SE
0.04
0.05
0.04
0.01
0.47
0.25
0.46
1.11
0.64
0.82
0.13
0.13
0.20
0.13
0.11
0.15
0.56
0.29
1.17
0.24

t test
‐2.76
‐4.11
9.84
‐5.12
2.21
‐2.58
3.47
3.49
‐2.10
2.63
2.40
9.23
2.23
5.63
4.42
2.43
2.71
2.21
2.06
‐3.00

p value
0.0059
<0.0001
<0.0001
<0.0001
0.0276
0.0100
0.0005
0.0005
0.0359
0.0087
0.0167
<0.0001
0.0259
<0.0001
<0.0001
0.0153
0.0068
0.0274
0.0400
0.0027

95% CI
‐0.19 to ‐0.03
‐0.29 to ‐0.1
0.35 to 0.53
‐0.09 to ‐0.04
0.12 to 1.98
‐1.15 to ‐0.16
0.69 to 2.48
1.7 to 6.06
‐2.6 to ‐0.09
0.55 to 3.78
0.06 to 0.55
0.94 to 1.44
0.05 to 0.84
0.47 to 0.98
0.28 to 0.73
0.07 to 0.67
0.42 to 2.64
0.07 to 1.21
0.11 to 4.70
‐1.20 to ‐0.25

Note: F (91, 1408) = 20.47, p < 0.0001; R2adj = 0.54. Only variables significant at p < 0.05 are shown. b = unstandardized regression coefficient. Other
variables included in the model were Conscientiousness, Openness, Age, Female, Other, Asian, Education, Junior college, Unmarried, Divorced or
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widowed, Living with partner, Self-employed, Full-time, Housewives/husbands, Commutation, Dismissal or discontinuance, Income before epidemic,
Income after epidemic, Student dormitory etc., Parks and botanical gardens, Food stores or restaurants, Shops selling other everyday items, Number
of rooms, Number of adults, 5 adults, Number of youth, Number of children, Number of preschool-age, 3 preschool-age children, Infected (recovered
or undergoing treatment), Recent contact, Primary illness, High-risk cohabitants, Extent of voluntary restriction, Event 1-29 and Coping 2-17.

Table 9 Multiple regression results for the effects of demographic variables, COVID-19-related factors, life event stressors, coping measures,
personality traits, and social support on SBQ-R.

Extraversion
Conscientiousness
Neuroticism
Social support
Age
Female
3 preschool‐age children
Psychiatric outpatient
Suspected to be infected
E8
E12
E17
E18
E22
E25
C1
C5
C7

b
‐0.06
‐0.08
0.12
‐0.09
‐0.11
0.38
1.69
2.03
2.24
0.43
0.20
0.22
0.25
0.43
0.21
1.03
0.38
0.74

SE
0.03
0.03
0.03
0.01
0.04
0.17
0.83
0.30
0.73
0.13
0.10
0.09
0.08
0.13
0.08
0.37
0.19
0.21

t test
‐2.31
‐2.78
4.15
‐10.27
‐2.66
2.24
2.03
6.76
3.07
3.26
1.99
2.61
2.98
3.27
2.49
2.78
1.99
3.57

p value
0.0210
0.0054
<0.0001
<0.0001
0.0078
0.0250
0.0428
<0.0001
0.0022
0.0012
0.0472
0.0091
0.0029
0.0011
0.0128
0.0056
0.0464
0.0004

95% CI
‐0.11 to ‐0.01
‐0.13 to ‐0.02
0.06 to 0.18
‐0.11 to ‐0.07
‐0.19 to ‐0.03
0.05 to 0.7
0.06 to 3.32
1.44 to 2.61
0.81 to 3.67
0.17 to 0.69
0 to 0.39
0.06 to 0.39
0.09 to 0.42
0.17 to 0.69
0.05 to 0.38
0.3 to 1.76
0.01 to 0.75
0.33 to 1.15

Note: F (91, 1408) = 10.70, p < 0.0001; R2adj = 0.37. Only variables significant at p < 0.05 are shown. b = unstandardized regression coefficient. Other
variables included in the model were, Agreeableness, Openness, Other, Asian, Education, Junior college, Unmarried, Divorced or widowed, Living with
Page 108/138

OBM Integrative and Complementary Medicine 2021; 6(1), doi:10.21926/obm.icm.2101008

partner, Self-employed, Full-time, Housewives/husbands, Unemployed, Commutation, Dismissal or discontinuance, Income before epidemic, Income
after epidemic, Student dormitory etc., Garden or balcony, Parks and botanical gardens, Food stores or restaurants, Shops selling other everyday items,
Number of rooms, Number of adults, 5 adults, Number of youth, Number of children, Number of preschool-age, Infected (recovered or undergoing
treatment), Recent contact, Suspected of having contact, Primary illness, High-risk cohabitants, Extent of voluntary restriction, No social distancing,
Event 1-30 and Coping 2-17.
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4. Discussion
The present study concerned the assessment of the factors affecting the overall health of the
general population in Japan immediately after the lifting of the state of emergency imposed earlier
in response to the SARS-CoV-2 outbreak. The assessment results revealed the possible risk factors
for developing mental and physical health issues and the factors that might offer protection against
these risks. Although the nature of the relationship between the identified factors and the SARSCoV-2 outbreak could not be elucidated in the present study, high levels of psychological distress
and suicidal ideation were reported by a few participants, indicating a requirement for psychiatric
care.
The only factor revealed to be significantly predictive of physical health (PCS) was “insufficient
exercise”. This suggested that a greater decline in physical health occurred in the participants who
were stressed regarding not getting enough exercise. However, the amount of variance in the PCS
explained by this regression model was only 14%, with most of the variance being accounted for by
certain other unknown factors.
The significant predictors of mental health (MCS) were “neuroticism” and the life event stressors
of “outbreak-related mental health problems” and “uncertainty regarding the future”. This
suggested that during the SARS-CoV-2 outbreak in Japan, stress-related mental health problems
may have ultimately damaged the mental health of certain individuals. In particular, “uncertainty
regarding the future” appeared to have had such an effect. Furthermore, having a strongly neurotic
personality appeared to be a risk factor for mental health problems, even during normal times.
Participants characteristically scored high in the assessment of psychological distress. The risk
factors identified in the assessment were “neuroticism” and the life event stressors of “outbreakrelated mental health problems”, “uncertainty regarding the future”, and “decline in the duration
and quality of sleep”. In addition, the results suggested that agreeableness and social support could
serve as protective factors against psychological distress. Conversely, when agreeableness and
social support were low, they could act as risk factors. Therefore, it is important to proactively
recommend specialized psychiatric care to individuals who, besides having the risk factors for
psychological distress, rate low in agreeableness and social support.
In terms of suicidal ideation, the study participants rated relatively high, similar to psychological
distress, although it was not possible to compare these observations to the situation prior to the
outbreak. In a previous study on the general Japanese population, the prevalence of suicidal
ideation was determined to be 30% [21]. In the present study, a total of 1,092 (72.8%) participants
reported having considered suicide in some way (SBQ-R ≥ 4), while 134 (8.9%) participants scored
11 or above, which identified these individuals as being at a high risk of attempting suicide. This
suggested that in the general population of Japan, a certain number of individuals may not be
receiving appropriate psychiatric care, even though they are experiencing suicidal ideation. The risk
factors identified for suicidal ideation were neuroticism and having a psychiatric disorder, while
social support was determined to be a protective factor.
Although none of the life event stressors were revealed as significant predictors of the response
variables in the regression analysis, significant correlations were observed between several
variables, which were not reflected in those findings. The “frequency of going to work during the
state of emergency” correlated positively with the “quantitative increase in the workload”,
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“qualitative increase in the workload”, and “interpersonal relationship problems at work”, while
“increased workload related to childcare/eldercare/household chores” correlated positively with
“married (living together)”, “number of children under 18 living at home”, “number of children
under 13 living at home”, and “number of children in pre-school age living at home”. In addition,
there was a positive correlation between the “qualitative increase in the workload” and “full-time
employment”. Negative correlations, to a certain extent, were observed between “increased
workload related to childcare/eldercare/housework” and “never having been married”, “loss of
job/income” and “being a housewife/husband”, and “significant reduction in the household
income” and “annual income after the SARS-CoV-2 outbreak”. The fact that losing one’s job and
having one’s household income significantly reduced had exerted no impact on the mental health,
let alone causing psychological distress or suicidal ideation, was particularly surprising. It appeared
that the effects of life event stressors, rather than being individually and directly related to the
psychological symptoms, must have been buffered in a certain way.
Furthermore, in the correlation analysis for physical health, E28 "insufficient exercise" presented
the largest correlation, with r = -0.23, although this was not significantly different compared to the
other stressors. In addition, the multiple regression analysis revealed "insufficient exercise" as the
only variable that maintained a significant effect when conditioned on the other variables.
Conditioning on the other variables might have highlighted the strength of the association between
stressed inactivity and physical ill-health. In regard to mental health, neuroticism, E17 “outbreakrelated mental health problems”, and E25 “uncertainty regarding the future” were identified in both
correlation analysis and multiple regression analysis. Alternatively, the association between E26
“decline in the duration and quality of sleep” and mental health was observed in the correlation
analysis, but not in the multiple regression analysis. In regard to psychological distress, E17, E25,
and E26 demonstrated a significant relationship in both correlation analysis and multiple regression
analysis. Although the effect of E26 on mental health was not completely unconfirmed in the
multiple regression analysis (b = -0.62, p = 0.0029) and one should remain cautious of extreme
interpretations, a difference in the decline in the sleep duration and quality of sleep could represent
a qualitative factor for distinguishing mental health illness from psychological distress. Moreover,
neuroticism, social support, and E17 were correlated, to a certain extent, with suicidal ideation.
However, in the multiple regression analysis, the association of E17 was not significant (p = 0.0091),
while the effect of being under psychiatric treatment was significant. E17 demonstrated a negative
correlation with social support (r = -0.16), indicating that a lack of social support was associated
more with suicidal ideation rather than with stressful outbreak-related mental health problems. In
addition, the fact that these were patients treated for mental illness could be a unique characteristic.
Although being treated for a mental illness correlated slightly with mental health or psychological
distress (r = -0.16, r = 0.22), there was no significant correlation between the mental illness patients
and E17, while among the stressors only E12 "difficulty receiving a consultation for a chronic
disease" was observed to be correlated with the mental illness patients. Being a psychiatric patient
did not necessarily imply that the individual would experience a decline in mental health or an
increase in psychological distress. Although these individuals were stressed regarding not being able
to receive the treatment as usual for their illness, it did not suggest suicidal ideation. Perhaps this is
a normal feature of the patients with mental illness unrelated to the COVID-19 outbreak.
Although being unmarried is a known risk factor for suicide [22], it was not observed to have a
marked significant correlation with the outcome measures in the present study. Moreover, the
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items such as annual household income prior to/after the outbreak and the number of preschoolage children, which were assumed to be negatively related to the COVID-19 outbreak, also did not
demonstrate a strong correlation with the outcome measures. Previous studies have reported
group differences for these items in the same outcome measures [8]. It could be that the differences
in marital status, level of income, and the number of children result in different degrees of physical
and mental responses, although these differences cannot necessarily be captured in a linear
relationship. An approach that examines the risk factors based on the assumption of a linear
relationship between the concepts might overlook the risk of certain people in unique situations. In
regard to the variables that were observed not to be associated with the outcome measures in the
present study, it is necessary to re-examine the requirement for actions in the care of communities
under the spread of SARS-CoV-2 infection using a method that focuses on group differences.
The results of the present study did not reveal any useful coping measures for dealing with
outbreak-related mental and physical health problems. Therefore, further studies examining the
differences arising in the mental and physical responses to the outbreak situation due to the overall
coping style are required to identify useful intervention and prevention strategies.
Despite no information revealed regarding the useful coping measures, the overall results of the
present study are promising for the implementation of an integrative and complementary
treatment approach. Neuroticism, which was revealed to exert a significant impact on the outcome
measures related to mental health, psychological distress, and suicidal ideation even after adjusting
for comprehensive factors, is a personality trait that cannot be treated using conventional medicine.
Therefore, it is imperative to develop an integrative and complementary treatment approach that
would enable individuals with a high propensity for neuroticism to have a better health status in
high-risk environments. Furthermore, social support emerged as a protective factor for
psychological distress and suicidal ideation which suggests that the possible causes of mental health
problems and suicidal ideation should not be limited to the factors related to the individual only and
should include the problems in the relationship with the community, the organizations, and the
other groups to which the individual belongs. An integrative and complementary treatment
approach, in addition to considering the wholeness of the individual, would emphasize the
wholeness of the community as well as the relationship and connection between the practitioner
and the patient, particularly under this scenario of SARS-CoV-2 outbreak. Moreover, the experience
of mental ill-health, uncertainty regarding the future, and sleep deprivation, along with perceiving
these factors as stress, were indicated to have a greater influence on mental health and
psychological distress compared to the other socioeconomic stressors. The spread of novel
infectious diseases renders it inevitable that people would undergo deterioration in their economic
situation. However, even in such a situation, it might be possible to maintain a normal mental health
status by avoiding feeling an internal sense of unwellness and not perceiving the illness as excessive
stress. Enhancing the coping ability and adaptability of individuals in this manner is the expected
role of the psychosocial care groups and integrative and complementary medicine. Finally, regarding
physical health, the only stressor that was observed to have a significant impact was the lack of
physical activity. It is expected that an integrative and complementary treatment approach involving
physical activity would promote the physical health of individuals, particularly during the lockdown
period.
Despite the important suggestions provided regarding the mental and physical responses of the
Japanese residents to the outbreak, the present study had certain limitations. First, there could be
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a potential sample selection bias as the survey was conducted online and the participants recruited
were from a specific group of panel members of a specific online survey company. Although the
characteristics of the respondents were not evidently biased compared to those of the Japanese
population aged 18 years or above, caution would be advisable when generalizing the results to all
Japanese residents. Second, as the present research was designed as a cross-sectional study, its
results cannot be used for demonstrating cause and effect relationships and a longitudinal study
would be required to corroborate these findings. Third, the statistical models used in the present
study assumed adjusted relationships between explanatory and response variables and did not deny
the existence of mediation or moderation in the relationships between the variables. Identification
of such a relationship could indicate additional risk factors and protective factors. Similarly, only the
models of unidirectional influence relationships from explanatory variables to objective variables
were used in the present study. Therefore, deciphering the dynamic relationship between mental
and physical health and the psychological distress and suicidal ideation, as well as revealing the
combined effects of human responses and behaviors such as perceived stress and coping on these
relationships, remains a challenge for future research. Finally, several variables in the present study,
although assumed to be associated with the outcome variables, did not demonstrate a strong or
even a moderate correlation. It is recommended that these variables, such as marital status, income,
and the number of young children, be re-examined for their effects on the body and mind of people
in the scenario of COVID-19 outbreak using a method that focuses on group differences.
5. Conclusions
The present study indicated that in the period immediately after the lifting of the SARS‐CoV‐2
outbreak‐related state of emergency, several individuals in the general Japanese population may
require psychiatric care. It was suggested, albeit indirectly, that such health conditions could have
originated from outbreak‐related stress. Furthermore, neuroticism, recognition of one’s mental
health problems, and uncertainty regarding the future were identified as the risk factors, while
agreeableness and social support were revealed as protective factors. A proactive recommendation
and provision of integrative and complementary medicine and other psychosocial care to the
members of the general population who rated high in these risk factors could reduce the decline in
overall health.
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Abstract
In a pioneer transcontinental pilot study conducted with 50 volunteers, it was revealed that
women could have apparently overcome the world's toughest lockdown in terms of changes
in the general state of health measured using the heart rate variability parameter better than
men. The results of the present study obtained in Wuhan provide information on the initial
trend in this regard.
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1. Introduction
Wuhan is probably the best place to explore the effects of an extremely strict lockdown on the
health of individuals. The research center at the Medical University in Graz, which has been in
intensive cooperation with the Hubei University for Chinese Medicine in Wuhan for several years,
is the place where this investigation was taken up along with several other projects [1].
The global spread of COVID-19 has been keeping people in constant fear. The mental stress and
anxiety that develops due to this fear may lead to mental illness, and in severe cases, it may also
cause physical damage. Heart rate variability (HRV) reflects the functioning of the autonomic
nervous system and, therefore, could serve as an indirect objective parameter representing good
or bad health. A comparative analysis of relevant HRV indicators and mean heart rate (HR) in healthy
people before and after the onset of the COVID-19 pandemic could, therefore, provide insights into
whether the mental stress and fear caused by the COVID-19 pandemic and/or a strict lockdown
exert an impact on the mental health of individuals.
2. Heart Rate and Heart Rate Variability Prior to and After the Lockdown in Wuhan
In order to analyze whether a correlation existed between the HRV of healthy people before and
after the onset of the COVID-19 pandemic, a total of 50 healthy test subjects (27 women and 23
men; age range: 33.4 + 14.9 years) were recruited from the Wuhan city in China. After the lifting of
the world's first and toughest lockdown that was implemented on January 23, 2020, for a period of
76 days in Wuhan, 25 healthy subjects were recruited to be included in the COVID-19 group (August
2020 to January 2021). In addition, 25 healthy subjects were recruited retrospectively until before
the beginning of the lockdown (2019), i.e., December 2019, to be included in the control group
(clinical trial registration: ID NCT02924831). Patients from both groups were subjected to HRV tests
in Wuhan using equipment from the Research Center for Traditional Chinese Medicine in the
Medical University of Graz. The HRV analyses were also conducted in Graz. A paired sample test was
performed for the COVID-19 group, and the control group using the SPSS24.0 software, and the
level of significance was set at P < 0.05. The possible changes in the HRV indices before and after
the first lockdown during the COVID-19 crisis were compared to identify the possible changes in the
subjects' mental stress and fear before and after the period. Initially, no difference was observed in
the HRV-related indices (total HRV, SDNN, r-MSSD, VLF, LF, HF, and log LF/HF) between the COVID19 lockdown group and the control group (P > 0.05 for all). Overall, the psychological stress and fear
due to COVID-19 lockdown exerted no medium-term impact on the HR and HRV of the healthy
people in Wuhan. However, when a gender-specific analysis was conducted in extremely small
groups within the pilot study, it was observed that men apparently had a reduced overall variability
and a slightly increased mean HR compared to women after the lockdown (Figure 1 and Figure2).
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Figure 1 Box-plot representations of the mean heart rate (HR) of the females and males
in the control group and COVID-19 group.

Figure 2 Box-plot representations of the total heart rate variability (HRV) of the females
and males in the control group and COVID-19 group.
These findings of the joint research project will be presented at a public health conference in
China in May 2021.
3. Discussion
HRV is a parameter that allows the quantification of the neuromodulation of the heart. In
addition to being used in western research and practice, HRV is increasingly being used in evidencebased traditional medicine research. Currently, innovative research tools, including the most recent
recording technology and the techniques of artificial intelligence for the acquisition and analysis of
the HRV data, are also applied in the field of acupuncture. The different influences on the HRV are
not yet completely understood, although it is known that there exist intra-individual and interindividual variances and that HRV is age-dependent. Moreover, the circadian alterations (sleepwake cycle), physical constitution, and mental and physical exertion are important influencing
factors for HRV. HRV may also be caused by various diseases, including age-related and lifestyle
diseases, such as diabetic neuropathy, kidney failure, essential hypertension, heart disease,
coronary artery disease, and intracranial lesions. In the last few years, research related to HRV in
the TCM Research Center in the Medical University of Graz has been focused on the latest innovative
aspects of complementary medicine. Studies on various types of acupuncture techniques (manual
needle acupuncture, laser acupuncture, and electroacupuncture) have been conducted on
numerous patients, healthy volunteers, as well as animals, and the published findings are available
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for the scientific community worldwide [2]. In the present study, the electrocardiograms (ECG) were
recorded in China, and the recorded data were immediately transferred to the Medical University
of Graz via the internet (for example, acupuncture treatment). The analysis of the ECG was
conducted in Graz. The acupuncturists in China (e.g., those in Wuhan, Harbin, Beijing) were
immediately informed regarding the results of the analysis and, thus, the success of the therapy or
the result of the investigation could be objectively proven. This type of teleacupuncture involves a
multiple bridging function between Eastern and Western medicine, as well as between science and
practice. This could contribute significantly to preventing redundant research studies and
simplifying the diagnostic and therapeutic procedures, which would not only reduce the costs but
would also save time. HRV could be considered a reliable indicator of the state of health of an
individual and could be demonstrated to be applicable in certain special syndromes, such as fatigue
and stress, to counteract a negative course with various prevention methods, including acupuncture.
This has already been investigated in patients with burnout syndrome in transcontinental
teleacupuncture studies between Wuhan and Graz [3].
In order to further progress the research during and after the COVID-19 pandemic, it would be
interesting to quantitatively rate the well-being of individual groups, particularly among children
and adolescents. In addition, quantifiable comparisons, with data from Europe [4] that include HRV
as well as the stress and anxiety data, before, during, and after the lockdown, would be desirable.
4. Conclusions
Women apparently have better lockdown coping strategies along with overall health compared
to men. The present transcontinental pilot study on HR and HRV conducted with 50 individuals from
Wuhan provides information on the initial trend in this regard. Nonetheless, due to the limitations
of this pilot study, further investigations are warranted.
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Abstract
This study investigated the physical and psychological impacts of elements related to
coronavirus disease (COVID-19) and demographic data in Japan both directly and as mediated
by stressors, immediately following the rescinding of the state of emergency declaration
accompanying the severe acute respiratory syndrome coronavirus 2 outbreak. An online
survey was administered to 1,500 Japanese registered with an online outsourcing service.
Data were analyzed with structural equation modeling using Mplus. Relatively large total
effects were observed for “insufficient exercise” on physical health (β = –0.24, SE = 0.03),
“mental health issues related to COVID-19” on mental health (β= –0.25, SE = 0.03) and
psychological distress (β= 0.24, SE = 0.03), neuroticism on mental health (β= –0.30, SE = 0.02)
and psychological distress (β= 0.36, SE = 0.02), and social support on suicidal ideation (β= –
0.32, SE = 0.03). Thus, mitigating the harm resulting from the ongoing impact of the COVID© 2021 by the author. This is an open access article distributed under the
conditions of the Creative Commons by Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium or format,
provided the original work is correctly cited.
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19 infection outbreak by raising awareness of risk factors and promoting social support is
feasible.
Keywords
COVID-19; SARS-CoV-2; mental health; physical fitness; psychological distress; suicidal
ideation; mediation; stressor; coping; community

1. Introduction
Studies have been published in many countries regarding the psychological impact of the severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) outbreak. An early-stage review of four
cross-sectional studies from China suggests that anxiety, depression, stress, and sleep disorders may
be observed during the coronavirus disease (COVID-19) pandemic [1]. Following this review, there
have been several studies reporting the results of general public surveys. For example, a large-scale
study from the United States found that fear was particularly high in areas with many reported cases
of COVID-19, and observed a correlation between being socially vulnerable (female, Asian, Hispanic,
born abroad, family with children) and fear [2]. Also, longitudinal studies from China and Australia
initiated before the SARS-CoV-2 outbreak demonstrated the occurrence of psychological responses
owing to the outbreak [3, 4]. Further, serum 25-hydroxyvitamin D concentrations, assumed to be
related to mental health [5], have also been reported to be decreased in patients with emotional
disorders under extended COVID-19 infection [6].
The negative impact of the SARS-CoV-2 outbreak on mental health is gradually becoming clear.
Thus, the current challenge for research is the determination of the elements impacting these
negative psychological responses. Further, the risk of suicide, which is the worst possible
psychological response in a disaster situation, is unclear.
Considering a stress model of psychological response during a disaster suggests that social
support and coping style can influence the psychological response level. Studies have shown that
social support reduces anxiety and depression amid the SARS-CoV-2 outbreak [7, 8]. Negative
thinking and avoidant behavior accompanying negative coping have been reported to be associated
with depression and psychological distress [9, 10].
Although there is limited research about the SARS-CoV-2 outbreak, personality traits may also
impact a stress response. A past meta-analysis found a negative association between neuroticism
and mental health [11]. As for predictors of psychological distress, cyclothymic, depressive, and
anxious temperaments in personality with a need for approval in attachment style were reported
as risk factors and confidence and discomfort with closeness in attachment style as protective
factors [12]. Further, people with high extraversion experience have been hypothesized with greater
psychological stress amid circumstances limiting social interaction, such as the SARS-CoV-2 outbreak.
People cannot live without stressors, the factors that produce mental and physical stress
responses. Excessive exposure to stressors can lead to hyper and chronic stress reactions, which in
turn can worsen physical and mental health-related outcomes such as physical and mental
deterioration, psychological distress, and suicidal ideation. In contrast, appropriate coping can
reduce perceived stress and improve physical and mental health. Such an association between
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stressors, coping, and physical and mental health outcomes have also been reported under the
influence of COVID-19 [13, 14]. Even under the spread of COVID-19 infection, appropriate coping
will likely have a positive effect, both directly through the improvement of physical and mental
health-related outcomes and indirectly through the reduction of perceived stress on stressors such
as unemployment.
From the aforementioned discourse, it is clear that there is insufficient detailed research on
psychological responses to the SARS-CoV-2 outbreak in the general public focusing on the Japanese
population. Moreover, many studies from other countries and regions have used adjusted
correlations between variables; however, only a few focused on mediated correlations between
variables. Thus, this study aimed to investigate both the direct and stressor-mediated impact of
demographic data, elements related to COVID-19 infection, personality, social support, and coping
on physical and psychological status using structural equation modeling (SEM).
2. Materials and Methods
2.1 Participants
An online survey was administered to the Japanese who were 18 years or older registered with
an online outsourcing service provided by Crowd Words, Inc. The responses were received from
1,500 participants between May 26 and May 27, 2020 (viewed by 2,594 individuals, acceptance rate:
57.8%). Only the participants lacking literacy or cognitive function were excluded. The participants
were screened based on responses that were carefully examined to identify random or consistently
contradictory responses. No responses fulfilling the exclusion criteria were identified, and all data
were used for analysis. More detailed information on the basic characteristics of the participants
has been reported in our existing short report [15].
2.2 Survey Items
2.2.1 Basic Demographic Information
Participants were inquired about the basic demographic information, including age (multiple
choices from under 19 years to 70 years or older); sex (female, male, other); prefecture of residence;
the highest level of education completed (middle school graduate, high school graduate, junior
college/vocational school/technical school graduate, college graduate, graduate school graduate);
marital status (unmarried, divorced/widowed, married [do not live with a partner], married [live
with a partner]); ethnicity (Asian, black, multi-ethnic, white, Chinese, Middle Eastern/Arab, other);
employment status before the outbreak (student, self-employed/sole proprietorship, operating a
company, full-time, part-time, contract worker, housewife/househusband, on leave [childcare leave,
sick leave, unemployed]); and annual household income before the outbreak (selected from <18600
USD, 18600 USD to 37200 USD, 37300 USD to 74500 USD, 74600 USD to 111800 USD, 111900 USD
to 149000 USD, and ≥149000 USD).
Regarding the SARS-CoV-2 outbreak, participants were enquired about how often they went to
their workplace under the state of emergency declaration (almost never, half the week or less, more
than half the week, almost every day); amenities in their residence and the surrounding
environment (whether they had a garden, balcony, parks, or botanical gardens); the number of
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preschool-age children in the home; whether they had underlying physical or psychiatric disorders;
whether they had been infected with COVID-19 (recovered, recovering, infection suspected, not
infected); about contact with infected persons in the past week (had contact, suspected contact, no
contact); and extent of voluntary restriction of outside activity (did not leave home at all, did not
leave home unless exercising or shopping for food, went out for work in addition to shopping when
needed, did not refrain from going out but practiced social distancing, or did not refrain from going
out and did not practice social distancing).
Concerning stressors, participants were asked to assess 15 items regarding life events likely to
occur under the state of emergency declaration on a four-point scale of “did not happen,”
“happened, but was not stressful or difficult,” “was a little stressful or difficult,” or “was very
stressful or difficult” (see Table 1 for the list of items). Each item was scored from 0 to 3 points.
Lastly, participants were asked about whether they performed any of the seven intentional
behaviors intended to bolster mental health or change the mood to evaluate “coping” (see Table 1
for the list of items).
Table 1 Frequency of life events, stressors, and coping.
Life Events and Stressors
NO.
E1
E2
E3
E4
E5

Contents
My household income significantly decreased (by 40%
or more).
I lost someone close to me (due to the novel
coronavirus or other causes).
I had difficulty getting a consultation with a doctor for
the treatment of a chronic disease I have.
I had to do things that put me at risk of infection (e.g.,
commute to work, do my job, go shopping).
My workload increased quantitatively (e.g., increased
overtime).

Not happen

Not stressful

N

%

N

1022

68.1

148

1393

92.9

1190

%

A little stressful

Very stressful

N

%

N

%

9.9

201

13.4

129

8.6

39

2.6

41

2.7

27

1.8

79.3

140

9.3

137

9.1

33

2.2

438

29.2

578

38.5

357

23.8

127

8.5

1258

83.9

85

5.7

112

7.5

45

3.0

1097

73.1

148

9.9

162

10.8

93

6.2

885

59.0

246

16.4

285

19.0

84

5.6

961

64.1

253

16.9

209

13.9

77

5.1

912

60.8

229

15.3

243

16.2

116

7.7

1352

90.1

61

4.1

66

4.4

21

1.4

I worried about relationships at work (e.g., everyday
E6

relationships, differences of opinion regarding
infection prevention).

E7

I began to experience mental health issues resulting
from the coronavirus outbreaks’ effects.
Concerns about my relationship with my

E8

boyfriend/girlfriend/a close friend (e.g., unable to get
in contact with them, not getting along, concerns
about infection).

E9
E10

My responsibilities at home increased, e.g., more
childcare, eldercare, housework.
Concerns about online relationships (hassles,
arguments, abuse).

E11

Being unable to meet people.

251

16.7

566

37.7

435

29.0

248

16.5

E12

Uncertainty about the future.

209

13.9

311

20.7

540

36.0

440

29.3

E13

I slept less, and the quality of my sleep decreased.

817

54.5

245

16.3

315

21.0

123

8.2

E14

Insufficient exercise.

326

21.7

631

42.1

381

25.4

162

10.8

359

23.9

891

59.4

185

12.3

65

4.3

E15

The time I spent social networking, surfing the web,
gaming, or shopping online increased.
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Coping

Implemented

NO.
C1
C2
C3
C4
C5
C6
C7

N
Taking medication to improve my mental health, such
as sleeping pills or antidepressants.
Talking about my mental health with friends and
family.
Participating in an online mental health program
(cognitive behavioral therapy, etc.)
Talking with others via social networking services,
online bulletin boards or forums.
Reading for enjoyment.
Playing games with children (board games and cards,
etc.)
Taking 15-minute naps, lying around.

%

67

4.5

232

15.5

11

0.7

183

12.2

317

21.1

240

16.0

566

37.7

Note. N = 1500.

2.2.2 Psychological Scales
The ten-item personality inventory [16] was used as a personality index. This scale measures an
individual’s personality based on the five-factor model (the Big Five). The Japanese version (TIPI-J)
was developed, and its validity was confirmed by Oshio [17]. Participants’ responses to two
questions for each of the five factors were rated on a seven-point scale (Extraversion [EXT],
Agreeableness [AGR], Conscientiousness [CON], Neuroticism [NEU], Openness [OPE]). Each factor
was scored from 0 to 14 points.
A shortened version [18] of the Japanese edition of the Multidimensional Scale of Perceived
Social Support [19], comprising of seven items with high factor loadings taken from the original
scale, was used as an index of social support. The participants responded to items such as “my family
lends a hand to support me mentally when I need it” rated on a seven-point scale. The total score
ranged from 7 to 49 points.
The SF-8TM was used as an index of mental and physical health [20]. The Japanese version of the
SF-8TM was developed by Fukuhara [21]. A standard physical component summary (PCS) and
mental component summary (MCS) with a mean score of 50 and standard deviation (SD) of 10 were
calculated based on an algorithm derived from the standard scores of 2,284 Japanese individuals
[21]. A higher score indicated better health for both summary scores.
The Kessler (K6) scale was used as an index of psychological distress[22]. The Japanese version
of the K6 was developed by Furukawa [23]. Scores on the six-item scale range from 0 to 24 points.
A higher score indicates higher psychological distress. The mean ±SD from a community sample of
85,154,382 Japanese individuals aged 15 or older was 3.34 ±3.39 [24].
The Suicide Behaviors Questionnaire-Revised (SBQ) was used as an index of suicidal ideation [25].
This scale measures the level of suicidal ideation and comprises four questions, each assessed on a
five-to-seven-point scale. The total score ranges from 3 to 18 points. This scale was translated into
Japanese using back-translation.
2.3 Statistical Analysis
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All variables used in this analysis are enlisted in Table 2. Categorical variables were converted
into binary. The following responses were entered as 1 while any other response was entered as 0.
Sex: Female; the highest level of education: junior college graduate; comorbidity: psychiatric
outpatient; employment status: full-time employed or unemployed (excluding student); housing
facilities: garden or balcony; preschool-age children in the home: 3; having been infected with
COVID-19: infection suspected; contact with infected persons: had to contact; the extent of
voluntary restriction of outside activity: did not refrain from going out and did not practice social
distancing. First, Spearman’s rank correlation coefficient was calculated using IBM SPSS 26, and a
two-tailed significance test was performed to explore correlations between variables. The
significance level was p < 0.0001. Subsequently, a mediation model was considered SEM using
Mplus 8.4. A hypothetical model of the direct and indirect effects mediated by stressors of
demographic characteristics, COVID-19-related elements, coping, personality, and social support
was created on PCS, MCS, K6, and SBQ, respectively, as objective variables. Paths that did not reach
the significance level (p < 0.0001) were temporarily removed after which, the paths deemed
necessary based on χ2 value were reincorporated to obtain the optimal model. The standards for
model fitting were standardized root mean squared residual (SRMR) ≤ 0.08, the comparative fit
index (CFI) ≥ 0.95, and the root mean square error of approximation (RMSEA) ≤ 0.06 [26].
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Table 2 Correlation between the variables.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

PCS
MCS
K6
SBQ
Extraversion
Agreeableness
Conscientiousness
Neuroticism
Openness
Social Support
Age
Gender: Female
Education: Junior college
Psychiatric outpatient
Employment: Full‐time
Employment: Unemployed
Workplace commutation
Housing facilities: Garden
Number of preschool children
Preschool children: Three
COVID‐19 infection: Suspected
Recent contact with patients: Yes
Voluntary restriction: None
E1
E2
E3
E4
E5
E6
E7
E8
E9
E10
E11
E12
E13
E14
E15
C1
C2
C3
C4

1
1
‐.16
‐.12
‐.11

2

3

4

1
.47
‐.18
‐.23
‐.16
.47

1
‐.23
‐.21
‐.19
.34

.12
.09
‐.13

‐.29

-.38

‐.16

.22

1
-.62
‐.28
.13
.09
-.34

.11

‐.11

.27

5

6

7

8

9

1
-.31
.22
.10
.14

1
‐.22
‐.18

1
.14

.18

‐.12

10

11

1
‐.20
.16

1
‐.14

.20
‐.27
.35
.36

1
.22
‐.28
.15
.25

‐.15
.13
‐.14

.19
‐.13

‐.18

‐.10
‐.14

‐.14

‐.16
‐.23

‐.13
‐.22
‐.09
‐.18
-.44
‐.26
‐.16
‐.12
‐.27
-.40
-.37
‐.26
‐.21
‐.16
‐.14

.22
.11
.24
.26
.11
.23
.53
.25
.13
.22
.18
.43
.44
.28
.25
.20
.17

1
.20

1

‐.12

14

15

16

17

1
‐.20
.53
‐.10

1
-.32

1

‐.12

‐.18

18

19

20

1
.21

1

‐.13

.09

.13
‐.26

.17

.14
‐.10

.11

.14
.12
.20
.19

‐.12
‐.10

.14
.31
.15

‐.10
‐.11

.24

‐.14

‐.12
‐.10

.14
.17

1
.12

1

‐.12

.09
.25
.29

‐.12
‐.16

.28
.11

‐.16
.27
‐.09

.10
.19
.12

.22

.13

22

1

.12

.18
.26
.10
.09
.21
.10

21

1
-.31

.10

‐.11
‐.14

13

1

‐.14

.11

12

.26
.23
.12
.11
.14

‐.13
.15
‐.09
‐.22
‐.10

.13
.12
.17

.15
.30
.36

.17
.09

.09
‐.09

‐.11

‐.12

‐.10
‐.12

‐.10
‐.10

‐.13

‐.11

.10

.47

.13
.18
.22

‐.14

.10
.11

.10

.11

.12
‐.19

‐.11
.16
.09

‐.09
‐.12
‐.16

.11
.11

.49
.11

‐.13
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43
44
45

C5
C6
C7

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

No voluntary restriction
E1
E2
E3
E4
E5
E6
E7
E8
E9
E10
E11
E12
E13
E14
E15
C1
C2
C3
C4
C5
C6
C7

‐.11
‐.11
23
1

24

25

1
.15
.16

1
.13

26

1
.21

.13
.10
.20
.12

.12
.10

.14

.20

.24
.22
.12
.10

.14

.11
.23
.15
.10
.23
.10
.19
.13
.11
.15

27

1
.19
.24
.26
.20
.16
.11
.24
.20
.16
.13

28

1
.32
.12
.15
.10
.15

.12
.09

29

1
.26
.19
.15
.11
.19
.15

30

1
.31
.14
.20
.18
.37
.42
.25
.20
.13
.16
.10

31

1
.10
.17
.37
.27
.22
.22
.24

.16
.11
32

‐.10
33

34

35

1
.47
.20
.35
.28

1
.37
.30
.27

.21

.20

36

37

38

1
.33

1

.13

.15

.10

.42

39

40

41

1
.13

1

42

43

44

1
1
.15
.15
.16
.09
.10

.15
.13

.16
.13
.19
.09

1
.28
.25
.14
.17

.11
.17

1
.13

.11

1
1

.41

1
.11

.10

.10

.13

.13

.11

.10

Note: Correlations significant only at p < 0.0001 are shown. Correlations are in bold and underlined when |ρ| ≥ 0.30. Abbreviations: PCS, physical
component summary; MCS, mental component summary; SBQ, Suicide Behaviors Questionnaire-Revised Japanese version.
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2.4 Ethics
The participants voluntarily cooperated with the survey based on informed consent with written
explanations. The research design was approved by the Research Ethics Review Committee of the
Practical Psychology Institute, LLC (No. 2020001).
3. Results
A minimum of one response was collected for each of the 47 prefectures of Japan. The participant
characteristics are shown in Tables 1, Table 3 and Table 4. According to Japan’s February 2020
Labour Force Survey, 51.7% of the population aged 15 years or older are female and 4.5% are selfemployed/sole proprietors [27]. Compared to the Japanese workforce population, there were
slightly more females and self-employed/sole proprietors among the participants in this study.
Further, mean scores for MCS and K6 (43.43 and 6.49, respectively) were less than the standard
scores in Japan under ordinary circumstances.
Table 2 shows the correlation coefficients between each variable. Several significant one-to-one
relationships were observed between the variables.
Table 3 Characteristics of the study participants.
N
Age
18 or 19
20–24
25–29
30–34
35–39
40–44
45–49
50–54
55–59
60–64
65–69
≥70
Sex
female
male
other
Education
junior high school
high school
junior college
university
graduate degree
Marital status
unmarried
divorced/widowed
married [separated]
living with partner
Ethnicity
Asian
Black
multiracial
White
Han Chinese
Middle Eastern/Arab
other
Comorbidity
primary illness
psychiatric outpatient status

%

23
138
240
314
256
232
125
95
42
20
10
5

1.5
9.2
16
20.9
17.1
15.5
8.3
6.3
2.8
1.3
0.7
0.3

969
524
7

64.6
34.9
0.5

28
330
355
718
69

1.9
22
23.7
47.9
4.6

659
64
50
727

43.9
4.3
3.3
48.5

1489
1
3
2
3
1
1

99.3
0.1
0.2
0.1
0.2
0.1
0.1

152
119

10.1
7.9

N
Employment before epidemic
student
self-employed
company manager
full-time
part-time
temporary workers
housewives/husbands
leave of absence
unemployed
Annual household income
<18600 USD
18600 USD to 37200 USD
37300 USD to 74500 USD
74600 USD to 111800 USD
111900 USD to 149000 USD
≥149100 USD
Workplace commutation
unemployed
nearly none
half of the week or less
more than half of the week
almost every day
Housing facilities and surrounding environment
garden or balcony
Number of preschool-age children
0
1
2
3
Respondents’ own COVID-19 infection status
fully recovered
undergoing treatment
suspected to be infected
none
Recent contact with infected persons
none
suspected of having contact
yes

%

75
157
9
528
180
158
254
36
103

5
10.5
0.6
35.2
12
10.5
16.9
2.4
6.9

292
425
598
146
27
12

19.5
28.3
39.9
9.7
1.8
0.8

445
430
183
118
324

29.7
28.7
12.2
7.9
21.6

1184

78.9

1181
221
87
11

78.7
14.7
5.8
0.7

2
1
13
1484

0.1
0.1
0.9
98.9

1392
70
38

92.8
4.7
2.5
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Extent of voluntary restriction of outside activity
did not practice social distancing
practiced social distancing
went out for work
only exercising or shopping
did not leave home at all

30

2

67

4.5

481

32.1

862

57.5

60

4

Note: N = 1500

Table 4 Psychological measures: Descriptive statistics.
Min
TIPI-J
Extraversion

Max

Average

SD

2

14

7.22

2.87

Agreeableness

2

14

9.69

2.22

Conscientiousness

2

14

7.18

2.61

Neuroticism

2

14

8.79

2.67

Openness

2

14

7.70

2.59

7

49

35.18

9.19

19.91
13.69

68.27
62.30

51.04
43.43

6.70
8.14

0

24

6.49

5.34

3

18

5.79

2.99

Social Support
SF-8
PCS
MCS
K6
SBQ

Note: N = 1500. TIPI-J: Ten Item Personality Inventory Japanese version, PCS: physical
component summary. MCS: mental component summary. SBQ: Suicide Behaviors
Questionnaire-Revised Japanese version.

Tables 5 and 6 show the results of SEM. AGR (total/indirect b = 0.1, confidence interval [Cl]
[99.99%]: 0.01 to 0.18), social support (total/indirect b = 0.03, Cl: 0.01 to 0.06), and psychiatric
disorder (total b = –2.69, Cl: –5.32 to –0.07; indirect b = –0.3, Cl: –0.78 to 0.19 ns; direct b = –0.14,
Cl: –0.39 to 0.11 ns) had significant total effects on PCS.
Table 5 Unstandardized path coefficients (b) estimated using structural equation
modeling.
E1
Extraversion
Agreeableness
Conscientiousness
Neuroticism
Openness
Social Support
Age
Female
Junior college
Psychiatric outpatient
Full-time
Unemployed
Commutation
Garden
N of Preschool children
Three preschool children

b
0.04
0.03
-0.01
0.15
-0.14
-0.16
-0.11
0.90

E2
SE
0.01
0.01
0
0.06
0.05
0.06
0.04
0.32

E3

E4

E5

E6

E7

E8

b

SE

b

SE

b

SE

b

SE

b

SE

b

SE

-0.01
0.05
-

0
0.02
-

-0.02
0.02
-0.01
0.02
0.31
-0.03
0.55

0.01
0.01
0
0.01
0.10
0.01
0.29

0.06
0.25
0.14
-

0.01
0.05
0.02
-

-0.01
0.12
0.23
0.11
0.08
-

0
0.04
0.05
0.02
0.03
-

-0.02
0.03
-0.01
0.16
0.32
-0.15
0.15
-

0.01
0.01
0
0.05
0.06
0.05
0.02
-

0.08
-0.01
0.21
0.38
-

0.01
0
0.04
0.09
-

b
0.03
0.04
-0.05
0.14
0.19
-

E9
SE
0.01
0.01
0.01
0.04
0.09
-

E10

b

SE

b

0.03
0.09
0.29
-0.24
-0.03
0.60
-0.65

0.01
0.01
0.04
0.09
0.02
0.05
0.29

-0.03
-0.01
-0.02
0.20
-
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0.01
‐
‐
‐
0
0.01
‐
‐
0.07
‐
‐
‐
‐
‐
‐

OBM Integrative and Complementary Medicine 2021; 6(1), doi:10.21926/obm.icm.2101010
Suspected COVID-19 infection
Recent contact with patients
No voluntary restriction
C1
C2
C3
C4
C5
C6
C7

0.45
0.23
0.64
-

Extraversion
Agreeableness
Conscientiousness
Neuroticism
Openness
Social Support
Age
Female
Junior college
Psychiatric outpatient
Full-time
Unemployed
Commutation
Garden
N of Preschool children
Three preschool children
Suspected COVID-19 infection
Recent contact with patients
No voluntary restriction
C1
C2
C3
C4
C5
C6
C7
E1
E2
E3
E4
E5
E6
E7
E8
E9
E10
E11
E12
E13
E14
E15

b
0.05
0.04
0.02
-0.06
0.18
0.08
0.37
0.61
-

0.24
0.08
0.31
-

0.32
0.23
-

SE
0.01
0.01
0
0.01
0.05
0.03
0.06
0.29
-

b
0.03
0.09
0.29
0.12
0.4
0.57
0.12
-

E11

0.22
0.10
-

0.25
0.21
0.13
-

0.13
0.14
0.06
-

0.19
-

SE
0.01
0.01
0.05
0.03
0.06
0.23
0.04
-

b

SE

0.08
0.02
-0.02
0.17
0.37
0.43
-0.14
0.16
-

0.01
0.01
0
0.04
0.13
0.07
0.06
0.05
-

b
0.02
-0.04
0.04
-0.02
0.26
0.32
0.13
-

E12

E13

0.07
-

0.11
-

SE
0.01
0.01
0.01
0.01
0.06
0.27
0.04
-

b
0.01
0.03
-0.05
0.20
0.18
0.13
-

E14

0.05
-

0.20
-

0.06
-

0.47
0.34
0.92
-

SE
0.01
0.01
0.01
0.05
0.05
0.04
-

b

SE

0.18
-0.16
-2.40
0.31
0.96
-5.57
0.84
-0.52
-0.55
-0.60
-0.64
0.53
0.38
-0.67
-1.77
-

0.07
0.08
0.67
0.10
0.40
2.24
0.31
0.28
0.25
0.25
0.34
0.22
0.19
0.19
0.21
-

E15

0.19
0.07
0.21
-

0.28
1.12
-

b

SE

-0.5
-0.12
0.07
0.80
-0.56
-3.58
-0.5
-0.44
-2.12
-0.30
-0.94
-1.04
-0.76
-0.41
-

0.07
0.06
0.02
0.42
0.29
0.95
0.19
0.24
0.23
0.17
0.21
0.21
0.22
0.22
-

b
-0.07
-0.16
0.44
-0.07
1.16
0.79
-0.82
3.70
-1.70
2.12
1.85
0.48
2.47
-0.79
0.32
0.34
0.21
1.30
0.63
0.75
0.60
0.32
0.32

PCS

MCS

0.07
0.23
-

0.69
0.58
-

SE
0.03
0.05
0.04
0.01
0.46
0.35
0.23
1.30
0.58
0.88
0.64
0.25
1.17
0.19
0.11
0.13
0.11
0.14
0.20
0.12
0.12
0.12
0.14

b
-0.05
-0.09
0.14
0.05
-0.09
0.33
1.81
1.59
2.41
0.91
0.94
0.33
0.71
0.12
0.46
0.23
0.26
0.16
-0.21
0.46
0.17
0.14
-0.15

K6

0.23
0.07
-

0.34
0.23
0.70
0.27
0.06

0.21
0.11
‐
‐
‐
0.31
0.06
‐
‐
0.03

SBQ
SE
0.02
0.03
0.03
0.03
0.01
0.13
0.37
0.74
0.49
0.53
0.50
0.18
0.20
0.07
0.14
0.11
0.09
0.08
0.06
0.14
0.07
0.08
0.10

Note: Paths removed from the model are marked with a "-". Model fit indices: χ2 (605) = 638.48,
p = 0.168, CFI = .996, RMSEA = .006, SRMR = .025.

Table 6 Standardized total effects (β) estimated using the structural equation modeling.
E1

E2

β
Extraversion
Agreeableness
Conscientiousness
Neuroticism
Openness
Social Support
Age
Female
Junior college
Psychiatric outpatient
Full-time
Unemployed
Commutation
Garden
N of Preschool children
Three preschool children
Suspected COVID-19 infection
Recent contact with patients
No voluntary restriction
C1
C2
C3
C4

SE

E3

β

-

-

-

-

-

-

-

-

-

-

-

-

-

-

SE
-

-

-

-

-

-

-

E4

β

-

SE
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

E5

β

SE

0.18
0.13
0.22
-

0.02
0.02
0.02
-

-

-

E6

β

SE

E7

β

SE

-

-

-

-

-

-

-

-

-

-

-

-

0.15
0.23
-

0.03
0.03
-

0.17

0.03

-

-

0.26
-

0.03
-

-

-

-

-

E8

β

SE

0.23
-0.13
0.11
0.11
-

0.02
0.02
0.02
0.03
-

0.13
-

E9

β

SE

E10

β

-

-

-0.11

0.02

-

-

0.03

0.11

0.03

-

-

-

SE

β

-

-

0.18
0.14
-

0.02
0.02
-

0.36

0.03

-

SE
-

-

-0.14

0.03

-

-

-

-

-

-

-

-

0.16

0.03
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C5
C6
C7

-

-

-

E11
Extraversion
Agreeableness
Conscientiousness
Neuroticism
Openness
Social Support
Age
Female
Junior college
Psychiatric outpatient
Full-time
Unemployed
Commutation
Garden
N of Preschool children
Three preschool children
Suspected COVID-19 infection
Recent contact with patients
No voluntary restriction
C1
C2
C3
C4
C5
C6
C7
E1
E2
E3
E4
E5
E6
E7
E8
E9
E10
E11
E12
E13
E14
E15

-

E12

β
0.16
0.11
0.17
-0.12

SE
0.03
0.03
0.02
0.02

0.14
-

-

β

-

E13
SE

-

0.24
0.14
-

0.03
0.02
-

0.02

0.14

0.02

-

-

-

-

-

-

-

-

E14

β

SE

β

0.21

0.02

-0.14
0.10
-

0.02
0.02
-

0.15
-

0.03
-

-

-

-

-

E15
SE

-

-

-

-

0.10

0.03

-

-

PCS
SE

β

SE

0.11
-0.15
-

0.03
0.02
-

0.03
-

0.01
-

-

-

0.05

0.01

-

-

-

-

0.22
-

K6

β
-0.04

SE
0.01

-0.30

0.03
SBQ

β

SE

β

SE

0.02

-0.08
0.36

0.02
0.02

0.17

0.02

0.11

0.02

-0.19

0.02

-0.32

0.03

-0.06

0.01

0.05

0.01
0.19

0.03

0.09

0.02

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-0.24
-

-

MCS

β

-

-

0.03
-

-

-

-0.09

0.01

-

-

-

-

-0.25
-

0.03
-

-0.11
-0.13

0.03
0.03

-

-

0.12

0.02

0.03

0.01

-

-

-

-

0.24
-

0.03
-

0.14
0.12

0.02
0.02

Note: Paths removed from the model are marked with a "-". Only coefficients significant at p <
0.0001 are shown. Model fit indices: χ2 (605) = 638.48, p = 0.168, CFI = .996, RMSEA = .006,
SRMR = .025.

EXT (total/indirect b = –0.1, Cl: –0.18 to –0.03), NEU (total b = –0.9, Cl: –1.19 to –0.61; indirect b
= –0.4, Cl: –0.55 to –0.25), social support (total b = 0.1, Cl: 0.02 to 0.18; indirect b = 0.03, Cl: 0 to
0.07), being female (total/indirect b = –1.05, Cl: –1.64 to –0.45), psychiatric disorder (total/indirect
b = –0.82, Cl: –1.61 to –0.03), C1 (total b = –3.86, Cl: –7.58 to –0.14; indirect b = –0.28, Cl: –0.79 to
0.22 ns.; direct b = –3.58, Cl: –7.28 to 0.12 ns.), C5 (total/indirect b = –2.09, Cl: –3.16 to –1.01), and
C7 (total/indirect b = –3.76, Cl: –6.9 to –0.62) had significant total effects on MCS.
AGR (total b = –0.19, Cl: –0.37 to –0.02; indirect b = –0.04, Cl: –0.08 to 0), NEU (total b = 0.7, Cl:
0.52 to 0.88; indirect b = 0.26, Cl: 0.17 to 0.36), social support (total b = –0.11, Cl: –0.16 to –0.06;
indirect b = –0.04, Cl: –0.06 to –0.02), being female (total/indirect b = 0.52, Cl: 0.2 to 0.84),
psychiatric disorder (total b = 1.89, Cl: 0.05 to 3.73; indirect b = 0.73, Cl: 0.11 to 1.35), C5 (total b =
1.78, Cl: 0.69 to 2.88; indirect b = 1.3, Cl: 0.62 to 1.98), C7 (total b = 4.84, 99.99% Cl: 0.36 to 9.31;
indirect b = 2.37, Cl: 0.68 to 4.05), C16 (total/direct b = –0.79, Cl: –1.55 to –0.04), and C30 had
significant total effects on K6.
NEU (total b = 0.19, Cl: 0.08 to 0.29; indirect b = 0.05, Cl: 0.01 to 0.09), social support (total b = –
0.1, Cl: –0.14 to –0.07; indirect b = –0.01, Cl: –0.03 to 0 ns.; direct b = –0.09, Cl: –0.12 to –0.05),
psychiatric disorder (total b = 2.1, Cl: 0.67 to 3.53; indirect b = 0.29, Cl: –0.02 to 0.6 ns.; direct b =
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1.81, Cl: 0.37 to 3.25), suspected COVID-19 infection (total b = 2.89, Cl: 0.77 to 5.01; indirect b =
0.48, Cl: –0.28 to 1.24 ns.; direct b = 2.41, Cl: 0.51 to 4.32), and C8 (total b = 0.8, Cl: 0.03 to 1.58;
indirect b = 0.1, Cl: –0.09 to 0.28 ns.; b = 0.71, Cl: –0.08 to 1.49 ns.) had significant total effects on
SBQ.
Figure 1 shows a path diagram of the main part of the SEM results. The stressors with a significant
impact on the four outcome measures were E7, E11, E12, E13, and E14. Three of the personality
subscales (extraversion, agreeableness, and neuroticism); social support; age; sex (female);
psychiatric hospitalization; garden residence; the number of infants; suspected COVID-19 infection;
and copings (except C6) had significant indirect and/or direct effects on the four outcome measures.

Figure 1 Standardized direct effects (β) estimated using structural equation modeling.
Model fit indices: χ2 (605) = 638.48, p = 0.168, CFI = .996, RMSEA = .006, SRMR = .025. Only
variables and paths that directly and indirectly affected the four outcome measures are
shown. The unstandardized coefficients are illustrated in Table 5 for direct influence
relationships for all variables. Abbreviations: PCS, physical component summary; MCS,
mental component summary; SBQ, Suicide Behaviors Questionnaire-Revised Japanese
version; C1, Taking medication; C2, Talking about mental health with friends and family;
C3, Participating in an online program; C4, Talking with others via social networking
services and so on; C5, Reading for enjoyment; C7, Taking 15-minute naps; E7,
Experiencing mental health issues; E11, Being unable to meet people; E12, Uncertainty
about the future; E13, Sleep problems; E14, Insufficient exercise.
4. Discussion
This study investigated the effects of demographic characteristics, elements related to SARS-CoV2, coping, personality, and social support on physical and mental health, psychological distress, and
suicidal ideation in Japan immediately after the rescinding of the 7 weeks of restrictions on outings,
inter-prefectural travel, and business activities, which begun on April 7, 2020, due to the state of
emergency declaration. The results identified several direct and indirect relationships presumed to
be due to the influence of the outbreak.
Physical health was found to have a positive relationship with AGR and social support, and a
negative relationship with a psychiatric disorder. The effects of AGR and social support were
completely mediated by stressors. AGR was suggested to promote physical health by weakening
Page 133/138

OBM Integrative and Complementary Medicine 2021; 6(1), doi:10.21926/obm.icm.2101010

“difficulty in receiving medical care for a chronic disease,” “problems with interpersonal
relationships online,” and “insufficient exercise,” while social support did the same by weakening
“problems with interpersonal relationships online,” “reduction in sleep time and quality,” and
through “being unable to meet people,”, respectively.
Mental health was found to have a positive relationship with social support, and a negative
relationship with EXT, NEU, being female, psychiatric disorder, “using psychotropic drugs,” “talking
about one’s mental health,” and “participating in remote programs.” The effects of social support
and NEU were partially mediated by stressors, while the effects of EXT, being female, psychiatric
disorder, “talking about one’s mental health,” and “participating in remote programs” were
completely mediated. The mental health was most impacted by “mental health issues related to
COVID-19.” This factor was in turn influenced by NEU, social support, being a junior college
graduate, and so forth, psychiatric disorder, and “talking about one’s mental health.” Increasing
awareness in people about these characteristics and offering social support may be useful in
promoting mental health.
Psychological distress was found to have a negative relationship with AGR, social support, and
“reading for pleasure,” and a positive relationship with NEU, being female, “talking about one’s
mental health,” “participating in remote programs,” and “15-min naps.” The effects of NEU,
psychiatric disorder, “talking about one’s mental health,” and “participating in remote programs”
were partially mediated, while the effects of being female and “15-min naps” were completely
mediated by stressors. NEU and “mental health issues related to COVID-19” had relatively large
impacts on psychological distress. The effects of NEU were partially mediated by “large reduction in
household income,” “difficulty in receiving medical care for a chronic disease,” “problems with
interpersonal relationships in the workplace,” “mental health issues related to COVID-19,”
“uncertainty about the future,” “reduction in sleep time and quality,” “insufficient exercise,” and
“increased time online.” People with high NEU were more likely to perceive life events
accompanying the SARS-CoV-2 outbreak as stressors. “Mental health issues related to COVID-19”
were impacted by NEU, social support, being female, psychiatric disorder, and “talking about one’s
mental health.” Calling attention to people with high NEU and offering support to people
experiencing these stressors may help to alleviate psychological distress.
Suicidal ideation was found to have a negative relationship with social support, and a positive
relationship with NEU, psychiatric disorder, suspected infection with SARS-CoV-2, and “talking with
others online.” Although the total effects of the stressors “increased responsibilities at home” and
“increased time online” were not significant, each of them was shown to reduce suicidal ideation in
the optimal model (Table 5). Although neither of them is generally considered factors that promote
health, they likely worked to lessen suicidal ideation by preserving connections with others.
A positive total effect was found for “talking with others online.” The positive effect through the
mediator “concerns about online relationships” and the negative effect through “increased time
online” coupled with the positive direct effect was surmised to ultimately increase suicidal ideation.
Social support had the greatest effect on suicidal ideation and was concluded to directly reduce
suicidal ideation as no mediating effects were observed. Loss of connection is in some perspectives
seen as a vital factor facilitating suicidal ideation [28]. In contrast, experiencing social support
signifies a connection between the self and others and social support in this way may reduce suicidal
ideation.
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Although significant correlations between the independent variables and objective variables
were identified, the extent of the correlations did not undermine the validity of conducting SEM,
including all variables to the model independently. From the comparison between Table 2 with
Table 6 and Figure 1, the influence of many independent variables was smaller in the SEM than the
one-to-one correlation coefficient. This suggests that the effect of a particular independent variable
on an outcome can be predicted more accurately by considering the effects of other variables. For
example, the correlation between Neuroticism and SBQ was r = 0.34 (Table 2), while the overall
effect of neuroticism on SBQ was β = 0.17 (Table 6). In contrast, the relationship between social
support and SBQ was r = –0.38 and β = –0.32. Looking at the correlation coefficients alone,
neuroticism and social support appear to have the same strength of relationship to suicidal ideation;
however, assuming the overall relationship of other variables, the effect of social support is
observed to be greater. Similarly, although some copings showed undesirable correlations with
outcome measures (negative correlation with MCS, positive correlation with K6 and SBQ), these
effects appeared to be quite small (C2 to MCS, β = –0.09; C2 to K6, β = 0.19; C7 to K6, β = 0. 03).
This study revealed novel findings of social support. Namely, the effects of social support were
compared to other factors, and factors mediating the effects of social support were clarified. The
present results suggest that social support has a particularly marked effect on reducing suicidal
ideation. Further, the results suggest that the effects of social support impact mental and physical
health and psychological distress by reducing the stressors accompanying “problems with
interpersonal relationships online,” “reduction in sleep time and quality,” “reduction in household
income,” and “mental health issues related to COVID-19,” as well as increasing the stressors
accompanying “being unable to meet people.”
This study has provided many insights into the effects of the SARS-CoV-2 outbreak on the mental
and physical health of the general public. However, some limitations must be considered. First is
the limited number of participants. Responses were collected from all over Japan, and looking at
the participants’ attributes, sex, and employment status does not reveal any evident deviation from
the attributes of the country as a whole. However, as data were collected from 1,500 patients to
represent all persons aged 18 and older in Japan, with a population of approximately 108 million,
and as participants were recruited through an online outsourcing service, we must be careful in
deciding that the results of this study represent the characteristics of all Japanese. Also, as a crosssectional study design was applied, the results cannot be used to confirm causal relationships. For
example, coping not only influences stressors but experiencing stressors also results in coping. Thus,
the order of these relationships should be considered. Longitudinal research or analysis of adjusted
effects could deepen our understanding of this point. Moreover, the distinction between a stressor
and perceived stress was not clear in this study. A detailed study is required to distinguish between
each of them, the stressor purely as an event and the perceived stress, which represents the degree
to which the stressor is perceived, and how coping is involved in the degree and relationship
between these two. Finally, the present study does not adequately examine the biological aspects
behind the stressor or perceived stress-causing serious mental health problems such as
psychological distress and suicidal ideation. Measuring in vivo information such as serum 25Hydroxyvitamin D levels will bring us closer to uncovering the mechanisms of psychosocial-biological
human responses under spreading COVID-19 infection.
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5. Conclusions
This study investigated the complex relationships of demographic characteristics, factors related
to SARS-CoV-2, personality, social support, coping, and stressors with mental and physical health in
the Japanese immediately after the request for voluntary restrictions of outings and business
activities due to the SARS-CoV-2 outbreak was rescinded. The strength of the impact of each factor
differed for physical health, mental health, psychological distress, and suicidal ideation. However,
in all cases, the results suggested that some attributes such as sex and personality, and some
elements related to infection such as suspected infection with SARS-CoV-2 had direct effects on
physical and mental health and that there may also be effects mediated by stressors such as
“insufficient exercise” or “mental health issues related to COVID-19.” As the effects of the SARSCoV-2 pandemic continue globally, it is essential to prioritize resources and provide support to those
at particularly high risk and offer effective evidence-based psychosocial interventions.
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