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ABSTRACT

Objective Stress as a trigger for depression has enormous socioeconomic implications for all
spheres of employment, because it affects absenteeism, turnover, productivity, morale, and
suicide. Positive or negative cognitive stress appraisal can, however, affect workers’ ability to
cope with stress as a self-care strategy. This study examined cognitive stress appraisal among
workers and identify related individual and environmental factors.

Design Cross-sectional study using self-administered postal questionnaires.

Participants 2,311 people working at 48 companies in metropolitan areas in Japan. In total,
341 questionnaires were returned (response rate: 14.8%), 337 of which were suitable for
analysis (effective response rate: 98.8%).

Primary measures Cognitive stress appraisal was assessed using the Japanese version of the
Perceived Stress Scale (PSS). Potential variables related to stress appraisal included
demographic, individual, and environmental factors. Multiple regression analysis was used to
identify factors related to cognitive stress appraisal.

Results The mean age + SD was 42.8 £ 11.7 years, and two-thirds were male. The mean PSS
score = SD was 25.8 £ 6.2. Multiple regression analysis after controlling for variables of age,
sex, and depression indicated that those with poorer economic status (f = 0.161, p < 0.001),
lower eHealth literacy (B = —0.116, p = 0.009), higher traditional organizational climate (p =
0.124, p = 0.005), and lower feelings of social support (B = —0.220, p < 0.001) experienced
significantly higher negative levels of perceived stress.

Conclusion The results show the individual and environmental factors related to cognitive
stress appraisal among workers. The inter-professional approach of public health nurses and
health practitioners, including a spectrum of enhanced self-coping skills using the eHealth
literacy of individual workers, improvement of traditional organizational climate at their
worksite, and social support in their community, might be an effective strategy to contribute to

improved mental health among workers.

Strengths and limitations of this study

* First study to examine the individual and environmental factors related to cognitive stress
appraisal of healthy and general workers.

+ Simultaneously examine both eHealth literacy, multidimensional perceived social support
and traditional organizational climate.

+ This study is cross-sectional design, it could not identify causal relationships between
cognitive stress appraisal and related factors.

- This study’ s target population is limited to metropolitan areas in Japan.

keywords: cognitive stress appraisal, environmental factor, individual factor, workers
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INTRODUCTION

Depression is one of the most common psychiatric disorders, affecting about 350 million
people worldwide [1]. In Japan, depression is estimated to have affected up to 1.116 million
people in 2015 [2]. Certain occupational factors account for up to 8% of cases of depression)
[3]. The World Health Organization’s comprehensive mental health action plan 2013-2020
was adopted by the 66th World Health Assembly [4] and argues that determinants of mental
health and psychiatric disorders include not only individual attributes but also social, cultural,
economic, political, and environmental factors [5]. Mental illnesses are associated with a
substantial deterioration in individual quality of life and economic loss in the community and
the workplace [5, 6]. Therefore, primary prevention of depressive disorders is an important
issue nationally and internationally, and not just for individuals.

Stress as a trigger for depression has enormous socioeconomic implications for all spheres
of employment, because it affects absenteeism, turnover, productivity, morale, and suicide
[7,8,9]. In Japan, the number of employees applying for industrial accident compensation
insurance for mental disorders because of stress has increased in recent years [10]. In 2015,
the number of applications was 1,515, up from 1,272 in 2011 [11]. The proportion of workers
experiencing anxiety, distress, and work stress has progressively increased since 1982 and is
now around 60% [12]. Against this background, the Japanese government launched a new
occupational health policy in 2015 called “The Stress Check Program” to screen for workers
experiencing high psychosocial stress [13]. The law mandates use of the Stress Check
Program and its guidelines at least once per year in all workplaces with 50 or more employees
in Japan. The program and its guidelines recommends individual checks on perceived stress
and sets out four principles of care in the workplace: (1) self-care; (2) line-care; (3) health
practitioners’ care in the workplace; and (4) health practitioners’ care in the community.

Cognitive stress appraisal is the evaluation of how individuals perceive the stressors that
cause stress and is a self-care strategy. In primary appraisal, an individual’s evaluations are
divided into “threat,” and “challenge”, threat describes anticipated harm/loss, and challenge
describes a threat that can be met or overcome [14,15]. Whether something is given a
cognitive appraisal of “threat” or “challenge” can affect mental health [15,16]. The stress
response and stress coping caused by cognitive appraisal differ among individuals, even in
response to the same stressors [17]. For example, people making a positive cognitive appraisal
may see stress as a challenging health issue to be resolved, and set themselves challenging
goals [14,15]. Those making a negative cognitive appraisal can view the same issues as a
health threat, and may believe that resolving tasks and situations is beyond their abilities.
Positive or negative cognitive stress appraisal can therefore be an important concept in mental
health to improve stress-coping skills and control stress among workers. In an individual, a

positive cognitive appraisal contributes to prevention of depression, thus improving quality of
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life. At the societal level, this is important in controlling the escalation of medical costs and
increasing corporate and community-wide productivity.

The Perceived Stress Scale (PSS) measures the degree to which situations are
cognitively appraised as stressful [18]. Many previous studies have measured cognitive
stress appraisal using the PSS and related factors in students [19-23], medical workers
[24,25], and patients with chronic disease [26-29]. The scale has not, however, been
used with healthy adult workers in a wide spectrum of employments. Previous studies
clarified various individual factors related to the PSS, but varied for different
participants. Some studies examined the physical and psychological health condition
of students and conditions in particular groups such as adults with a disease or
pregnant women [27,30,31]. Others examined the lifestyles of students, pregnant
women, and medical workers [25,32,33]; job stress among medical workers [24,34,35];
stressors and coping in adults, such as survivors of suicide and pregnant women
[30,36]; and health literacy in African-American adults [37]. However, there is limited
information about the relationship between cognitive stress appraisal and individual
and environmental factors such as work environment and social support available to
adult workers [38].

The purpose of this study was to examine cognitive stress appraisal and identify
individual and environmental factors among workers. The study can contribute to
minimizing the effect of one factor that might be associated with an increased risk of
depression and contribute to the promotion of individual self-care and improvement of
worksite environments to promote mental health among workers. Furthermore, it can
be useful for primary prevention of mental health disorders among workers by public

health nurses and health practitioners at worksites.

METHODS

Participants and sampling

The study participants were workers at companies in metropolitan areas of Japan. The criteria
for participation included being between 18 and 64 years old. An age of 64 years is the upper
limit for consideration of retirement and re-employment under the Law Concerning
Stabilization of Employment of Older Persons; 18 years is the earliest age for employment
immediately after graduating high school in Japan.

The study design was a cross-sectional study using self-administered postal questionnaires.
Data were collected across two metropolitan areas of Japan (Tokyo and Kanagawa
prefectures) from companies registered in the Japan Company Handbook 2016. Questionnaires

were sent to employees randomly selected, stratified by the number of employees of each
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conpany. In total, 361 of 2,026 companies were selected (17.8%).

Ethics

The questionnaire was unsigned to maintain the anonymity of all personal participant
information. The Institutional Review Board of the Medical Departmentof the Yokohama City

University approved this study on August 9, 2016 (Certification No.A1608008).

Measuring instruments

Dependent variable: Cognitive stress appraisal

The dependent variable was cognitive stress appraisal, which was determined using the
Japanese version of the PSS [39,40]. The PSS consists of 14 items and includes questions such
as “In the last month, how often have you been upset because of something that happened
unexpectedly?” and “In the last month, how often have you felt that you were unable to
control the important things in your life?” The responses were coded for scoring as “Never” =
0, “Almost Never” = 1, “Sometimes” = 2, “Fairly Often” = 3, and “Very Often” = 4. Possible
total scores ranged from 0 to 56 with higher scores indicating higher levels of negative
cognitive stress appraisal. All 14 items are highly intercorrelated in the Japanese version
(Cronbach’s alpha = 0.74).

Demographic characteristics

Demographic characteristics collected about the participants in this study included age, sex,
marital status, household membership, educational status, employment status, economic status,
and depression.

Depression was measured using the Japanese version of the Center for Epidemiologic
Studies Depression Scale (CES-D) [41,42], which consists of 20 items. Each item is measured
on a four-point Likert-type scale ranging from 0 to 3. The total score ranges from 0 to 60 with
higher scores indicating greater levels of depression; scores above 16 on the CES-D indicate a
depressive state. CES-D was developed for use in epidemiological studies of depressive
symptomatology in the general population [41,42]. A group with a high average score may be

interpreted to be “at risk” of depression or in need of treatment [42].
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Independent variable

Individual factors of the participants in this study included any disease currently under
treatment (e.g., cancer, diabetes), body mass index (BMI), self-rated health, physical
complaints, physical demands, lifestyle, perceived health competence, and electronic health

literacy (eHealth literacy).

Self-rated health was measured on a four-point Likert-type scale from 1 (very poor) to 4 (very
good). Physical complaints were measured using the Brief Job Stress Questionnaire (BJSQ)
[43]. The BJSQ is used in the Japan Stress Check Test by the Ministry of Health, Labour and
Welfare [12] and can be easily used in the workplace. It consists of 57 items across 19
subscales, from which we drew 11 items (e.g., “I have felt dizzy” and “I have experienced
joint pains”). Each item was measured on a four-point Likert-type scale. The total scores

ranged from 11 to 44 with higher scores indicating more frequent physical complaints.

Physical demands were measured using the Job Content Questionnaire (JCQ) [44], which
consists of 45 items divided into six subscales. We used three items on physical exertion and
two on isometric load. Each item was measured on a five-point Likert-type scale. The total
scores for physical exertion ranged from three to 15, and for isometric load from two to 10,
with higher scores indicating stronger physical demands and isometric load. The JCQ was
developed based on the job demands—control model and has been nationally standardized by

occupation in several countries [44-46].

Lifestyle was measured using seven items based on Breslow’s good health habits [47]. The
scale covered smoking, drinking alcohol, eating breakfast every day, physical activity, eating
snacks after dinner, skipping breakfast, and sleeping and resting. The responses were coded

for scoring as “yes” or “no.”

Perceived health competence was measured using the Perceived Health Competence Scale,
Japanese version (PHCS) [48], which consists of eight items. Each was measured on a
five-point Likert-type scale. The total scores ranged from 8 to 40, with higher scores
indicating higher perceived health competence. Perceived health competence is related to
stress [49]. The PHCS was designed to assess efficacy and competence beliefs about personal

health at this intermediate level of domain-specificity [50].

eHealth literacy was measured using the Japanese version of the eHealth Literacy Scale
(eHEALS) [51], which consists of eight items. eHealth literacy is defined as the ability to seek,

find, understand, and appraise health information from electronic sources, and apply the
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knowledge gained from doing so in addressing or solving a health problem [52,53]. Responses
to the scale were assessed using a five-point Likert-type scale. The total scores ranged from 8§
to 40 with higher scores showing greater health literacy. In Japan, Internet penetration in the
age group under study is over 90% [54]. eHEALS has been developed to address the need to
assess eHealth literacy for a wide range of populations and contexts. It is designed to provide
a general estimate of consumer eHealth-related skills to inform clinical decision-making and

health promotion planning with individuals or specific populations [53].

Environmental factors: Organizational climate

Organizational climate was measured using the 12-item Organizational Climate Scale [55],
which is divided into two six-item subscales: the tradition scale and the organizational
environment scale. The responses were coded for scoring as “yes” = 2 and “no” = 1. The total
possible scores ranged from six to 12 for each scale. Higher scores on the tradition scale show
a more mandatory, injunctive, and feudalistic organizational climate and higher scores on the
organizational environment scale show a more flexible organizational system. A previous
study showed that organizational climate could affect occupational stress [56]. This scale
measures organizational properties based on the model of Healthy Work Organizations at
NIOSH [55].

Social support

Social support was measured using the short version of the Multidimensional Scale of
Perceived Social Support (MPSS) in Japanese [57,58], which consists of seven items. Each
item was examined on a seven-point Likert-type scale with lower scores indicating lower
feelings of social support. The MPSS specifically addresses the subjective assessment of
social support adequacy and was designed to assess perceptions of social support adequacy

from three specific sources: family, friends, and significant others [58].

Data collection

In total, 48 of 361 companies agreed to participate to this study. Prior to sending the
questionnaire to each company, we identified the sample size from the administrators. A total
of 2,311 questionnaires were sent to the 48 companies via mail. The potential participants, all
the employees in each of these companies, were asked to complete the questionnaire
anonymously and on a voluntary basis, between October 1 and December 9, 2016. The

anonymity of the workers was maintained throughout the process by using unsigned forms,
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which they posted back themselves. Returning the document was considered to indicate

informed consent.

Statistical analysis

The mean, SD, frequency, and percentage were calculated for demographic characteristics,
positive or negative cognitive stress appraisal (PSS), and individual and environmental factors.
Univariate analysis using Spearman’s correlation was used to examine correlations between
the dependent and independent variables. A multiple regression analysis was then used to
identify factors related to cognitive stress appraisal among workers, using all potentially
significant predictors identified by the univariate analyses (P < 0.05) as independent variables
via the forced entry (variable reduction) method. The multiple regression model contained
selected independent variables and all statistical analyses. Sex, age, and depression were
contained as controlled variables. A previous study reported high correlation between the PSS
and the CES-D, but both scales still independently predicted symptomatology [18]. The aim of
this research was primary prevention of poor mental health, specifically depression. We
therefore assumed that depression was covariate and treated it as a control variable. All
analyses were performed using IBM SPSS Statistics for Windows version 22.0. The level of

significance was set at P < 0.05.

RESULTS

Of the 2,311 questionnaires mailed to the companies, 341 were returned (response rate:
14.8%). Four of the 341 questionnaires were from participants aged over 65 years or who did
not provide their age. We excluded these questionnaires and were left with 337 questionnaires
for analysis (effective response rate: 98.8%).

Participants’ background information (demographic characteristics, individual factors,

environmental factors) is shown in Table 1.
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Table 1. Background of the participants

ltems Number or %
Mean£SD (Range)
Demographic characteristics
Age 42.8+11.7 (18-64)
Sex
Male 228 67.7
Female 109 323
Matital status
Unmarried 110 32.6
Married 203 60.2
Divorced/Widowed 24 7.1
Household membership
Live alone 76 22.8
Spouse 48 14.4
Spouse and childeren 129 38.6
Parentes 50 15.0
Others 31 9.3
Educational status
Junior high school/High school 78 23.1
Vocational college/Junior college 53 15.7
College or University/Graduate school 206 61.1
Employment status
Fulltime worker 301 89.9
Part-time worker 27 8.1
Others 7 2.1
Economic status
Sufficient 106 31.5
Slightly sufficient 175 51.9
Slightly insufficient 51 15.1
Insufficient 5 1.5
Depression (CES-D)
Score 12.8+£7.6 (0-45)
Depression(CES-D = 16; cut-off point) 99 29.5
Dependent variable
Cognitive stress appraisal (PSS) 25.8+£6.2 (6-48)

SD, standard deviation
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Table 1. Background of the participants (cont.)

Number or

Items MeantSD % (Range)
Individual factors
Disease currently under treatment
No 252 75.0
Yes 84 25.0
High blood pressure 25 7.4
Gout 11 3.3
Hyperlipidemia 8 2.4
Respiratory disease 8 2.4
Diabetes 7 2.1
Digestive disease 7 2.1
Mental disease 7 2.1
Others 26 7.7
Body-mass index (BMI)
Mean 22.0+3.1 | (14.5-34.6)
Thin(BMI<18.5) 32 9.8
Standard(18.5=BMI<25) 243 74.8
Obesity (25 = BMI) 50 15.4
Self-rated health
Very poor 7 2.2
Rather poor 47 14.6
Rather good 216 66.9
Very good 53 16.4
Physical complaint (BJSQ) 19.3£5.1 (11-36)
Physical demands (JCQ)
Physical exertion 4.9+1.8 (3-11)
Isometric load 3.2+1.3 (2-8)
Life style
No smoking 255 75.7
Non or sometimes drinking alcohol 256 76.0
Breakfast everyday 241 71.5
More than once a week physical acticvity 75 22.3
No eating after dinner over 3days per week 246 73.0
No skipping breakfast over 3days per week 248 73.6
Get enough sleep and rest 190 56.5
Perceived health competence (PHCS) 23.4£6.5 (8-40)
eHealth literacy (¢eHEALS) 22.0+£7.5 (3-40)
Environmental factors
Organizational climate
Tradition 8.0+1.6 (6-12)
Organizational environment 8.6+1.8 (6-12)
Social support 5.4+1.2 (2-7)

SD, standard deviation

The mean age = SD was 42.8 £ 11.7 years, and approximately two-thirds were male and
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married. Two-fifths lived with their children, and one-quarter lived alone. Two-thirds had
graduated from college or higher. Most participants had regular employment. Four-fifths felt
good about their economic status. The mean CES-D score + SD was 12.8 £ 7.6, and 99
participants (29.5%) were rated as having depression based on the cut-off point. The mean
PSS score = SD was 25.8 £ 6.2. One-quarter of the participants were being treated for a
disease. The mean BMI + SD was 22.0 + 3.1, and three-quarters were within the healthy range
(over 18.5, less than 25). Four-fifths reported that their self-rated health was good or fairly
good. The mean physical complaint score £ SD was 19.3 = 5.1. The mean scores for physical
exertion and isometric load £ SD were 4.9 + 1.8, and 3.2 £ 1.3. Most of the healthy lifestyle
options were chosen by at least 50% of the participants, and some by approximately
three-quarters of them. The mean score for PHCS and eHEALS + SD were 23.4 £ 6.5, and
22.0 £ 7.5. The mean = SD for the tradition scale score was 8.0 £ 1.6, the organizational
environment scale 8.6 + 1.8, and the social support scale score 5.4 + 1.2.

There were correlations among demographic characteristics, individual and environmental
factors, and cognitive stress appraisal. Spearman’s correlation coefficients measured the linear
relationship between each factor and PSS among workers (Table 2).

Table 2. Cognitive stress appraisal and related factors

p p

Demographic characteristics

Economic status 0.171 0.000

(1=sufficient, 2=slightly sufficient,
3=slightly insufficient, 4=insufficient)

Individual factors

eHealth literacy (total score) -0.113 0.012
Environmental factors

Organizational climate: Tradition (total score) 0.131 0.004

Social support (total score) -0.205 0.000
Adjusted R? 0.412

Multiple regression analysis.

Controlled variables: Age, Sex (0=female, 1=male), Depression (0=no, 1=yes).

The demographic characteristics showing significant correlations with cognitive stress
appraisal were age (r = —0.300, p < 0.001), marital status (r = —0.207, p < 0.001), household
membership (r =—0.231 p <0.001), economic status (r = 0.355, p < 0.001) and depression (r =
0.528, p < 0.001). Individual factors showing significant correlations with cognitive stress
appraisal were self-rated health (r = —0.275, p < 0.001), physical complaints (r = 0.372, p <
0.001), total scores for physical exertion (r = 0.109, p = 0.048) and isometric load (r = 0.183,
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p = 0.001), physical activity (r = —0.162, p = 0.003), sleeping and resting (r = —0.278, p <
0.001), perceived health competence (r = 0.412, p < 0.001), and eHealth literacy (r =—-0.295, p
< 0.001). Environmental factors showing significant correlations with cognitive stress
appraisal were total scores for the tradition (r = 0.197, p < 0.001) and organizational
environment scales (r = —0.182, p = 0.001) and social support (r=—0.398, p < 0.001).

The factors associated with cognitive stress appraisal—marital status, household
membership, economic status, physical activity, sleeping, isometric load, eHealth literacy,
tradition and organizational environment scales, and social support—were used as
independent variables, and age, sex, and depression as control variables in a multiple
regression analysis. The results are shown in Table 3. This analysis indicated that those with
poorer economic status (f = 0.161, p = 0.001), lower eHealth literacy (B = —0.116, p = 0.009),
higher traditional organizational climate (B = 0.124, p = 0.005), and lower feelings of social
support (B = —0.220, p < 0.001) experienced a higher level of perceived negative stress. The
adjusted R” in this analysis was 0.411.

DISCUSSION

The participants in this study were representative of healthy adult workers in a wide spectrum of
employments in Japan. Firstly, in terms of demographic characteristics, such as age, sex and the
proportion of participants in this study was similar to the national statistics for full-time workers
in Japan [59]. Secondly, in terms of the participants’ levels of the PSS, the PSS scores in this study
were quite similar to those obtained when the PSS was originally developed [18] and from the
scores of adults in other countries [60,61]. Therefore this study can be generalized to other
workers not only in Japan but also other developed countries.

Our study is the first to our knowledge to examine the features of cognitive stress appraisal in
workers and identify the associated individual and environmental factors. This study has added to
the existing research evidence that individual factors, including eHealth literacy, and
environmental factors, such as the organizational climate, are both related to cognitive stress
appraisal among workers. This study therefore has important practical implications in promoting
stress management and primary prevention of stress-related disease and suicide among workers.

The economic status is related to cognitive stress appraisal. It is possible that poor
economic status itself is the origin of the stress, and workers with poor economic status
therefore cannot cope with their own stress. Cognitive stress appraisal and subjective
economic status are related and self-efficacy played an important role as a mediator between
cognitive evaluation of stress and life satisfaction [62]. Workers may be unable to appraise
challenges and struggle in stressful situations because they feel that their own ability level is
low and resources are few.

Lower eHealth literacy was related to negative stress appraisal in this study. Health literacy
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is a cognitive and social skills which determine the motivation and ability of individuals to
gain access to, understand, and use information in ways which promote and maintain good
health [63]. Higher health literacy may enable an individual to actively seek support and
solutions to problems [64]. Good eHealth literacy means people can access health information
resources and use the information via the Internet. The Internet is increasingly becoming an
effective information tool for improving self-care behavior [65-67]. There is a considerable
amount of health information on the Internet, which is helpful for positive cognitive stress
appraisal. Improving eHealth literacy should empower workers to obtain, understand, and act
on information that they need for optimal mental health.

More traditional organizational climates were related to negative cognitive stress appraisal.
A traditional organizational climate is more directive and feudalistic [55]. Higher tradition
scores corresponded to higher levels of depressive state, lower job satisfaction, and lower
levels of mental health [55]. A “traditional” structure or climate implies high levels of
mandatory working, a lack of respect for individual opinion and pressure from superiors.
Workers in a traditional organizational climate have less discretion and a more stressful
environment. They may be unable to ask for help from their supervisor, or make
improvements to the work environment.

Lower levels of social support were also related to negative stress appraisal. This is
consistent with previous studies reporting that the amount of social support was associated
with levels of depression [68], and that social support buffered adverse effects on mental
health [69]. Social support also protects from the pathogenic effects of stressful events by
altering the appraisal of those events or the process by which perceived stress causes illness
[18]. Those who feel that they have little social support may be unable to buffer stressful
events, on the other hand, those who feel that they have enough social support may be able to
buffer stressful events.

In conclusion, it is suggested that the inter-professional approach of public health nurses
and health practitioners, including provision of a spectrum of enhanced self-coping skills
using the eHealth literacy of individual workers, development of a more modern
organizational climate at their worksite, and social support in their community might be an
effective strategy to contribute to minimizing the effect of one factor, ‘cognitive stress
appraisal’ that might be associated with an increased risk of depression and contribute to the

promotion of mental health in workers.

Limitations

This study had several limitations. First, it used a cross-sectional design, which means that it

could not identify causal relationships between cognitive stress appraisal and related factors.

13
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

363
364
365
366

367

368

369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398

BMJ Open

Second, the adjusted R? was 0.409 in this study, which was higher than the value of 0.05-0.27
reported previously [74]. Although this provides an adequate explanation of the factors related
to cognitive stress appraisal, other factors are also likely to contribute. Future research

requires longitudinal studies across other areas, widening the scope.

Conclusions

This study aimed to examine the cognitive stress appraisal, and to identify factors related to
the cognitive stress appraisal in workers. The results indicated that cognitive stress appraisal
is associated with economic status, depression, eHealth literacy, traditional organizational
climate, and social support. Thus, it was recommended that public health nurses and health
practitioners should enhance economic status, eHealth literacy, traditional organizational
climate, and social support, and improvement depression to encourage workers for better
cognitive stress appraisal. Furthermore, occupational and community interventions are
required to create and inform people of the opportunities for cognitive stress appraisal in

worksite and communities.
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ABSTRACT

Objective Stress as a trigger for depression has enormous socioeconomic implications for all
spheres of employment, because it affects absenteeism, turnover, productivity, morale, and
suicide. Positive or negative cognitive stress appraisal can, however, affect workers’ ability to
cope with stress as a self-care strategy. This study examined cognitive stress appraisal among
workers and identify related individual and environmental factors.

Design Cross-sectional study using self-administered postal questionnaires.

Participants 2,311 people working at 48 companies in metropolitan areas in Japan. In total,
341 questionnaires were returned (response rate: 14.8%), 337 of which were suitable for
analysis (effective response rate: 98.8%).

Primary measures Cognitive stress appraisal was assessed using the Japanese version of the
Perceived Stress Scale (PSS). Potential variables related to stress appraisal included
demographic, individual, and environmental factors. Multiple regression analysis was used to
identify factors related to cognitive stress appraisal.

Results The mean age + SD was 42.8 £ 11.7 years, and two-thirds were male. The mean PSS
score = SD was 25.8 £ 6.2. Multiple regression analysis after controlling for variables of age,
sex, and depression indicated that those with poorer economic status (f = 0.161, p < 0.001),
lower eHealth literacy (B = —0.116, p = 0.009), higher traditional organizational climate (p =
0.124, p = 0.005), and lower feelings of social support (B = —0.220, p < 0.001) experienced
significantly higher negative levels of perceived stress.

Conclusion The results show the individual and environmental factors related to cognitive
stress appraisal among workers. The inter-professional approach of public health nurses and
health practitioners, including a spectrum of enhanced self-coping skills using the eHealth
literacy of individual workers, improvement of traditional organizational climate at their
worksite, and social support in their community, might be an effective strategy to contribute to

improved mental health among workers.

Strengths and limitations of this study

* First study to examine the individual and environmental factors related to cognitive stress
appraisal of healthy and general workers.

+ Simultaneously examine both eHealth literacy, multidimensional perceived social support
and traditional organizational climate.

+ This study is cross-sectional design, it could not identify causal relationships between
cognitive stress appraisal and related factors.

- This study’ s target population is limited to metropolitan areas in Japan.

keywords: cognitive stress appraisal, environmental factor, individual factor, workers
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INTRODUCTION

Depression is one of the most common psychiatric disorders, affecting about 350 million
people worldwide [1]. In Japan, depression is estimated to have affected up to 1.116 million
people in 2015 [2]. Certain occupational factors account for up to 8% of cases of depression)
[3]. The World Health Organization’s comprehensive mental health action plan 2013-2020
was adopted by the 66th World Health Assembly [4] and argues that determinants of mental
health and psychiatric disorders include not only individual attributes but also social, cultural,
economic, political, and environmental factors [5]. Mental illnesses are associated with a
substantial deterioration in individual quality of life and economic loss in the community and
the workplace [5, 6]. Therefore, primary prevention of depressive disorders is an important
issue nationally and internationally, and not just for individuals.

Stress as a trigger for depression has enormous socioeconomic implications for all spheres
of employment, because it affects absenteeism, turnover, productivity, morale, and suicide
[7,8,9]. In Japan, the number of employees applying for industrial accident compensation
insurance for mental disorders because of stress has increased in recent years [10]. In 2015,
the number of applications was 1,515, up from 1,272 in 2011 [11]. The proportion of workers
experiencing anxiety, distress, and work stress has progressively increased since 1982 and is
now around 60% [12]. Against this background, the Japanese government launched a new
occupational health policy in 2015 called “The Stress Check Program” to screen for workers
experiencing high psychosocial stress [13]. The law mandates use of the Stress Check
Program and its guidelines at least once per year in all workplaces with 50 or more employees
in Japan. The program and its guidelines recommends individual checks on perceived stress
and sets out four principles of care in the workplace: (1) self-care; (2) line-care; (3) health
practitioners’ care in the workplace; and (4) health practitioners’ care in the community.

Cognitive stress appraisal is the evaluation of how individuals perceive the stressors that
cause stress and is a self-care strategy. In primary appraisal, an individual’s evaluations are
divided into “threat,” and “challenge”, threat describes anticipated harm/loss, and challenge
describes a threat that can be met or overcome [14,15]. Whether something is given a
cognitive appraisal of “threat” or “challenge” can affect mental health [15,16]. The stress
response and stress coping caused by cognitive appraisal differ among individuals, even in
response to the same stressors [17]. For example, people making a positive cognitive appraisal
may see stress as a challenging health issue to be resolved, and set themselves challenging
goals [14,15]. Those making a negative cognitive appraisal can view the same issues as a
health threat, and may believe that resolving tasks and situations is beyond their abilities.
Positive or negative cognitive stress appraisal can therefore be an important concept in mental
health to improve stress-coping skills and control stress among workers. In an individual, a

positive cognitive appraisal contributes to prevention of depression, thus improving quality of
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life. At the societal level, this is important in controlling the escalation of medical costs and
increasing corporate and community-wide productivity.

The Perceived Stress Scale (PSS) measures the degree to which situations are
cognitively appraised as stressful [18]. Cohen said that PSS is a measure of the degree
to which situations in one’s life are appraised as stressful. In addition, items of PSS
were designed to tap how unpredictable, uncontrollable, and overloaded respondents
find their lives and these issues have been repeatedly found to be central components
of the experience of stress. (Perceptions of stress and negative affect are necessary for
stressful life events to influence disease risk.) [18] Also, Cohen said PSS can be used to
determine whether “appraised” stress is an etiological (or risk) factor in behavioral
disorders or disease. [18,19] Thus, we interpreted PSS can continuously measure
negative cognitive stress appraisal. Many previous studies have measured cognitive
stress appraisal using the PSS and related factors in students [20-24], medical workers
[25,26], and patients with chronic disease [27-30]. The scale has not, however, been
used with healthy adult workers in a wide spectrum of employments. Previous studies
clarified various individual factors related to the PSS, but varied for different
participants. Some studies examined the physical and psychological health condition
of students and conditions in particular groups such as adults with a disease or
pregnant women [28,31,32]. Others examined the lifestyles of students, pregnant
women, and medical workers [26,33,34]; job stress among medical workers [25,35,36];
stressors and coping in adults, such as survivors of suicide and pregnant women
[31,37]; and health literacy in African-American adults [38]. However, there is limited
information about the relationship between cognitive stress appraisal and individual
and environmental factors such as work environment and social support available to
adult workers [39].

The purpose of this study was to examine cognitive stress appraisal and identify
individual and environmental factors among workers. The study can contribute to
minimizing the effect of one factor that might be associated with an increased risk of
depression and contribute to the promotion of individual self-care and improvement of
worksite environments to promote mental health among workers. Furthermore, it can
be useful for primary prevention of mental health disorders among workers by public

health nurses and health practitioners at worksites.

METHODS

Participants and sampling

The study participants were workers at companies in metropolitan areas of Japan. The criteria
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for participation included being between 18 and 64 years old. An age of 64 years is the upper
limit for consideration of retirement and re-employment under the Law Concerning
Stabilization of Employment of Older Persons; 18 years is the earliest age for employment
immediately after graduating high school in Japan. We selected companies stratified number
of employees based on Industrial Safety and Health Act. Moreover, we clarified that there is
no biased type of industry.

The study design was a cross-sectional study using self-administered postal questionnaires.
Data were collected across two metropolitan areas of Japan (Tokyo and Kanagawa
prefectures) from companies registered in the Japan Company Handbook 2016. Questionnaires
were sent to employees randomly selected, stratified by the number of employees of each

company. In total, 361 of 2,026 companies were selected (17.8%).

Measuring instruments

Dependent variable: Cognitive stress appraisal

The dependent variable was cognitive stress appraisal, which was determined using the
Japanese version of the PSS [40,41]. The PSS consists of 14 items and includes questions such
as “In the last month, how often have you been upset because of something that happened
unexpectedly?” and “In the last month, how often have you felt that you were unable to
control the important things in your life?” The responses were coded for scoring as “Never” =
0, “Almost Never” = 1, “Sometimes” = 2, “Fairly Often” = 3, and “Very Often” = 4. Possible
total scores ranged from 0 to 56 with higher scores indicating higher levels of negative
cognitive stress appraisal. All 14 items are highly intercorrelated in the Japanese version
(Cronbach’s alpha = 0.74).

Demographic characteristics

Demographic characteristics collected about the participants in this study included age, sex
(“Male”=1, “Female”=2), marital status (”"Unmarried” and “Divorced/Widowed” =I,
“Married”=2), household membership (“Live alone”=1, “Spouse”=2, “Spouse and
Children”=3, “Parents”=4, “Others”=5"), educational status (“Junior high school/High
school”=1, “Vocational college/Junior college”=2, “College or University/Graduate
school”=3), employment status (“Fulltime worker”=1, “Part-time worker”=2, “Others”’=3),
economic  status  (“Sufficient”= ”Slightly  sufficient”=2, “slightly insufficient”
=3, ”Insufficient”=4) and depression. We asked standard questions generally used in
previous study for workers and deliberated about items of national survey for workers.

Depression was measured using the Japanese version of the Center for Epidemiologic

Studies Depression Scale (CES-D) [42,43], which consists of 20 items. Each item is measured
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on a four-point Likert-type scale ranging from 0 to 3. The total score ranges from 0 to 60 with
higher scores indicating greater levels of depression; scores above 16 on the CES-D indicate a
depressive state. CES-D was developed for use in epidemiological studies of depressive
symptomatology in the general population [42,43]. A group with a higher score may be
interpreted to be depressive state or in need of treatment [43]. Cognitive stress appraisal is
affected by participants’ mental condition at that time. Depression is basic mental condition of
participants. The psychometric properties of CES-D were confirmed reliability and
validity. CES-D had high internal consistency, acceptable test-retest stability, and
excellent concurrent validity by clinical and self-report criteria and substantial
evidence of construct validity. When CES-D designed, internal consistency was high in
the general population (0.77-0.87) and even higher in the patient sample (0.85-0.92).
And the test-retest correlations were in the moderate range (between 0.45 and 0.70). In
addition, the correlations of the CES-D with the Hamilton Clinician’s Rating scale and
with the Raskin Rating scale were moderate (0.44-0.54) at admission.[42,43]

Independent variable

Conceptual framework of this study was to examine cognitive stress appraisal and
identify individual and environmental factors. According to Lazarus’s theory,
individual and environment mutually affect in cognitive stress appraisal process. So,
we thought both individual and environmental factors were important. When we
selected independent variables, we referred previous studies.

Individual factors of the participants in this study included any disease currently under
treatment (e.g., cancer, diabetes), body mass index (BMI), self-rated health, physical
complaints, physical demands, lifestyle, perceived health competence, and electronic health

literacy (eHealth literacy).
BMI is calculated from self-reported weight and height.

Self-rated health was measured on a four-point Likert-type scale from 1 (very poor) to 4 (very
good). Physical complaints were measured using the Brief Job Stress Questionnaire (BJSQ)
[44]. The BJSQ is used in the Japan Stress Check Test by the Ministry of Health, Labour and
Welfare [12] and can be easily used in the workplace. It consists of 57 items across 19

>

subscales, from which we drew 11 items (e.g., “I have felt dizzy” and “I have experienced
joint pains”). Each item was measured on a four-point Likert-type scale. The total scores

ranged from 11 to 44 with higher scores indicating more frequent physical complaints.
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Physical demands were measured using the Job Content Questionnaire (JCQ) [45], which
consists of 45 items divided into six subscales. We used three items on physical exertion and
two on isometric load. Each item was measured on a five-point Likert-type scale. The total
scores for physical exertion ranged from three to 15, and for isometric load from two to 10,
with higher scores indicating stronger physical demands and isometric load. The JCQ was
developed based on the job demands—control model and has been nationally standardized by

occupation in several countries [45-47].

Lifestyle was measured using seven items based on Breslow’s good health habits [48]. The
scale covered smoking, drinking alcohol, eating breakfast every day, physical activity, eating
snacks after dinner, skipping breakfast, and sleeping and resting. The responses were coded

for scoring as “yes” or “no.”
g y

Perceived health competence was measured using the Perceived Health Competence Scale,
Japanese version (PHCS) [49], which consists of eight items. Each was measured on a
five-point Likert-type scale. The total scores ranged from 8 to 40, with higher scores
indicating higher perceived health competence. Perceived health competence is related to
stress [50]. The PHCS was designed to assess efficacy and competence beliefs about personal

health at this intermediate level of domain-specificity [51].

eHealth literacy was measured using the Japanese version of the eHealth Literacy Scale
(eHEALS) [52], which consists of eight items. eHealth literacy is defined as the ability to seek,
find, understand, and appraise health information from electronic sources, and apply the
knowledge gained from doing so in addressing or solving a health problem [53,54]. Responses
to the scale were assessed using a five-point Likert-type scale. The total scores ranged from 8
to 40 with higher scores showing greater health literacy. In Japan, Internet penetration in the
age group under study is over 90% [55]. eHEALS has been developed to address the need to
assess eHealth literacy for a wide range of populations and contexts. It is designed to provide
a general estimate of consumer eHealth-related skills to inform clinical decision-making and

health promotion planning with individuals or specific populations [54].

Environmental factors: Organizational climate

Organizational climate was measured using the 12-item Organizational Climate Scale [56],
which is divided into two six-item subscales: the tradition scale and the organizational
environment scale. The responses were coded for scoring as “yes” = 2 and “no” = 1. The total

possible scores ranged from six to 12 for each scale. Higher scores on the tradition scale show
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a more mandatory, injunctive, and feudalistic organizational climate and higher scores on the
organizational environment scale show a more flexible organizational system. A previous
study showed that organizational climate could affect occupational stress [57]. This scale
measures organizational properties based on the model of Healthy Work Organizations at
NIOSH [56].

Social support

Social support was measured using the short version of the Multidimensional Scale of
Perceived Social Support (MPSS) in Japanese [58,59], which consists of seven items. Each
item was examined on a seven-point Likert-type scale with lower scores indicating lower
feelings of social support. The MPSS specifically addresses the subjective assessment of
social support adequacy and was designed to assess perceptions of social support adequacy

from three specific sources: family, friends, and significant others [59].

Data collection

In total, 48 of 361 companies agreed to participate to this study. Prior to sending the
questionnaire to each company, we identified the sample size from the administrators. A total
of 2,311 questionnaires were sent to the 48 companies via mail. Of the 2,311 questionnaires
mailed to the companies, 341 were returned (response rate: 14.8%).The potential participants,
all the employees in each of these companies, were asked to complete the questionnaire
anonymously and on a voluntary basis, between October 1 and December 9, 2016. The
anonymity of the workers was maintained throughout the process by using unsigned forms,
which they posted back themselves. Returning the document was considered to indicate

informed consent.

Statistical analysis

The mean, SD, frequency, and percentage were calculated for demographic characteristics,

positive or negative cognitive stress appraisal (PSS), and individual and environmental factors.

Univariate analysis using Spearman’s correlation was used to examine correlations between
the dependent and independent variables. A multiple regression analysis was then used to
identify factors related to cognitive stress appraisal among workers, using all potentially
significant predictors identified by the univariate analyses (P < 0.05) considering

multicollinearity as independent variables via the forced entry (variable reduction) method.
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The multiple regression model contained selected independent variables and all statistical
analyses. We performed with step 1 have the control variables, step 2 having the
demographics, and step 3 having the remaining predictors. Sex, age, and depression were
contained as controlled variables. A previous study reported high correlation between the PSS
and the CES-D, but both scales still independently predicted symptomatology [18]. The aim of
this research was primary prevention of poor mental health, specifically depression. We
therefore assumed that depression was covariate and treated it as a control variable. All
analyses were performed using IBM SPSS Statistics for Windows version 22.0. Sample size
was calculated using sample-size calculating software G*Power version 3.0.10. [60]
With power of 80 %, 0.05 statistical level of significance, effect size of 0.15[61] and
number of predictors of 13, sample size for multiple regression model was calculated to
be 131. We converted a missing data into a median value of this study sample. The level of

significance was set at P < 0.05.

RESULTS

Returned questionnaires were 341. Four of the 341 questionnaires were from participants aged
over 65 years or who did not provide their age. We excluded these questionnaires and were
left with 337 questionnaires for analysis (effective response rate: 98.8%).

Participants’ background information (demographic characteristics, individual factors,
environmental factors) is shown in Table 1.

The mean age = SD was 42.8 £ 11.7 years, and approximately two-thirds were male and
married. Two-fifths lived with their children, and one-quarter lived alone. Two-thirds had
graduated from college or higher. Most participants had regular employment. Four-fifths felt
good about their economic status. The mean CES-D score £ SD was 12.8 £ 7.6, and 99
participants (29.5%) were rated as having depression based on the cut-off point. The mean
PSS score = SD was 25.8 £ 6.2. One-quarter of the participants were being treated for a
disease. The mean BMI £+ SD was 22.0 + 3.1, and three-quarters were within the healthy range
(over 18.5, less than 25). Four-fifths reported that their self-rated health was good or fairly
good. The mean physical complaint score = SD was 19.3 £ 5.1. The mean scores for physical
exertion and isometric load £ SD were 4.9 + 1.8, and 3.2 £ 1.3. Most of the healthy lifestyle
options were chosen by at least 50% of the participants, and some by approximately
three-quarters of them. The mean score for PHCS and eHEALS + SD were 23.4 £ 6.5, and
22.0 = 7.5. The mean + SD for the tradition scale score was 8.0 + 1.6, the organizational

environment scale 8.6 + 1.8, and the social support scale score 5.4 + 1.2.

Table 1. Background of the participants
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Items Number or %
Mean+SD (Range)
Demographic characteristics
Age 42.8+11.7 (18-64)
Sex
Male 228 67.7
Female 109 32.3
Matital status
Unmarried 110 32.6
Married 203 60.2
Divorced/Widowed 24 7.1
Household membership
Live alone 76 22.8
Spouse 48 14.4
Spouse and childeren 129 38.6
Parentes 50 15.0
Others 31 9.3
Educational status
Junior high school/High school 78 23.1
Vocational college/Junior college 53 15.7
College or University/Graduate school 206 61.1
Employment status
Fulltime worker 301 89.9
Part-time worker 27 8.1
Others 7 2.1
Economic status
Sufficient 106 31.5
Slightly sufficient 175 51.9
Slightly insufficient 51 15.1
Insufficient 5 1.5
Depression (CES-D)
Score 12.8+£7.6 (0-45)
Depression(CES-D = 16; cut-off point) 99 29.5
Dependent variable
Cognitive stress appraisal (PSS) 25.8+6.2 (6-48)

SD, standard deviation
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2

3 313

‘5‘ Table 1. Background of the participants (cont.)

6 Items Nl\zg;?lisgr % (Range)
; Individual factors

9 Disease currently under treatment

10 No 252 75.0
11 Yes 84 25.0
12 High blood pressure 25 7.4
13 Gout 11 3.3
14 Hyperlipidemia 8 2.4
15 Respiratory disease 8 2.4
16 Diabetes 7 2.1
17 Digestive disease 7 2.1
13 Mental disease 7 2.1
20 Others 26 7.7
2 Body-mass index (BMI)

22 Mean 22.0+3.1 | (14.5-34.6)
23 Thin(BMI<18.5) 32 9.8
24 Standard(18.5=BMI<25) 243 74.8
25 Obesity (25 =BMI) 50 15.4
26 Self-rated health

;273 Very poor 7 2.2
29 Rather poor 47 14.6
30 Rather good 216 66.9
31 Very good 53 16.4
32 Brief Job Stress (BJSQ)

33 Physical complaint 19.3+5.1 (11-36)
34 Physical demands (Job Content: JCQ)

35 Physical exertion 4.9£1.8 (3-11)
36 Isometric load 3.2+1.3 (2-8)
37 Life style

38 No smoking 255 75.7
ig Non or sometimes drinking alcohol 256 76.0
41 Breakfast everyday 241 71.5
42 More than once a week physical acticvity 75 22.3
43 No eating after dinner over 3days per week 246 73.0
44 No skipping breakfast over 3days per week 248 73.6
45 Get enough sleep and rest 190 56.5
46 Perceived health competence (PHCS) 23.446.5 (8-40)
47 eHealth literacy (¢eHEALS) 22.0+7.5 (3-40)
48 Environmental factors

49 Organizational climate

g? Tradition 8.0£1.6 (6-12)
52 Organizational environment 8.6+1.8 (6-12)
53 Social support 5.4+1.2 (2-7)
54 SD, standard deviation

55 314

56

57 315

58

59 11
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There were correlations among demographic characteristics, individual and environmental
factors, and cognitive stress appraisal. Spearman’s correlation coefficients measured the linear
relationship between each factor and PSS among workers.

The demographic characteristics showing significant correlations with cognitive stress
appraisal were age (r = —0.300, p < 0.001), marital status (r = —0.207, p < 0.001), household
membership (r =—-0.231 p < 0.001), economic status (r = 0.355, p <0.001) and depression (r =
0.528, p < 0.001). Individual factors showing significant correlations with cognitive stress
appraisal were self-rated health (r = —0.275, p < 0.001), physical complaints (r = 0.372, p <
0.001), total scores for physical exertion (r = 0.109, p = 0.048) and isometric load (r = 0.183,
p = 0.001), physical activity (r = —0.162, p = 0.003), sleeping and resting (r = —0.278, p <
0.001), perceived health competence (r = 0.412, p < 0.001), and eHealth literacy (r =-0.295, p
< 0.001). Environmental factors showing significant correlations with cognitive stress
appraisal were total scores for the tradition (r = 0.197, p < 0.001) and organizational
environment scales (r = —0.182, p = 0.001) and social support (r = —0.398, p < 0.001).

The factors associated with cognitive stress appraisal—marital status, household
membership, economic status, physical activity, sleeping, isometric load, eHealth literacy,
tradition and organizational environment scales, and social support—were used as
independent variables, and age, sex, and depression as control variables in a multiple
regression analysis. The results are shown in Table 2. This analysis indicated that those with
poorer economic status (fp = 0.161, p = 0.001), lower eHealth literacy (f = —0.116, p = 0.009),
higher traditional organizational climate (f = 0.124, p = 0.005), and lower feelings of social
support (B = —0.220, p < 0.001) experienced a higher level of perceived negative stress. The
adjusted R” in this analysis was 0.412.

Table 2. Cognitive stress appraisal and related factors

B p

Demographic characteristics

Economic status 0.171 0.000

(1=sufficient, 2=slightly sufficient,
3=slightly insufficient, 4=insufficient)

Individual factors

eHealth literacy (total score) -0.113 0.012
Environmental factors

Organizational climate: Tradition (total score) 0.131 0.004

Social support (total score) -0.205 0.000
Adjusted R* 0.412

Multiple regression analysis.

Controlled variables: Age, Sex (O=female, 1=male), Depression (0=no, 1=yes).
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DISCUSSION

The participants in this study were representative of healthy adult workers in a wide spectrum of
employments in Japan. Firstly, in terms of demographic characteristics, such as age, sex and the
proportion of participants in this study was similar to the national statistics for full-time workers
in Japan [62]. Secondly, in terms of the participants’ levels of the PSS, the PSS scores in this study
were quite similar to those obtained when the PSS was originally developed [18] and from the
scores of adults in other countries [63,64]. Therefore this study can be generalized to other
workers not only in Japan but also other developed countries.

Our study is the first to our knowledge to examine the features of cognitive stress appraisal in
workers and identify the associated individual and environmental factors. This study has added to
the existing research evidence that individual factors, including eHealth literacy, and
environmental factors, such as the organizational climate, are both related to cognitive stress
appraisal among workers. This study therefore has important practical implications in promoting
stress management and primary prevention of stress-related disease and suicide among workers.

The economic status is related to cognitive stress appraisal. It is possible that poor
economic status itself is the origin of the stress, and workers with poor economic status
therefore cannot cope with their own stress. Cognitive stress appraisal and subjective
economic status are related and self-efficacy played an important role as a mediator between
cognitive evaluation of stress and life satisfaction [65]. Workers may be unable to appraise
challenges and struggle in stressful situations because they feel that their own ability level is
low and resources are few.

Lower eHealth literacy was related to negative stress appraisal in this study. Health literacy
is a cognitive and social skills which determine the motivation and ability of individuals to
gain access to, understand, and use information in ways which promote and maintain good
health [66]. Higher health literacy may enable an individual to actively seek support and
solutions to problems [67]. Good eHealth literacy means people can access health information
resources and use the information via the Internet. The Internet is increasingly becoming an
effective information tool for improving self-care behavior [68-70]. There is a considerable
amount of health information on the Internet, which is helpful for positive cognitive stress
appraisal. Improving eHealth literacy should empower workers to obtain, understand, and act
on information that they need for optimal mental health.

More traditional organizational climates were related to negative cognitive stress appraisal.
A traditional organizational climate is more directive and feudalistic [56]. Higher tradition
scores corresponded to higher levels of depressive state, lower job satisfaction, and lower
levels of mental health [56]. A “traditional” structure or climate implies high levels of
mandatory working, a lack of respect for individual opinion and pressure from superiors.

Workers in a traditional organizational climate have less discretion and a more stressful
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environment. They may be unable to ask for help from their supervisor, or make
improvements to the work environment. The relation between organizational climate and
worker’s performance can be explained using the Social Exchange Theory. This theory
is based upon the assumption that social exchanges involve several actions that create
obligations, and that relationships evolve over time into trusting, loyal, and mutual
commitments [71]. Organizational climate can be changed when employers establish
an organizational climate that is perceived as positive by their employees with their
good relationships, and this can result in better organizational performance and
higher levels of motivation in workers.

Lower levels of social support were also related to negative stress appraisal. This is
consistent with previous studies reporting that the amount of social support was associated
with levels of depression [72], and that social support buffered adverse effects on mental
health [73]. Social support also protects from the pathogenic effects of stressful events by
altering the appraisal of those events or the process by which perceived stress causes illness
[18]. Those who feel that they have little social support may be unable to buffer stressful
events, on the other hand, those who feel that they have enough social support may be able to
buffer stressful events.

In conclusion, it is suggested that the inter-professional approach of public health nurses
and health practitioners, including provision of a spectrum of enhanced self-coping skills
using the eHealth literacy of individual workers, development of a more modern
organizational climate at their worksite, and social support in their community might be an
effective strategy to contribute to minimizing the effect of one factor, ‘cognitive stress
appraisal’ that might be associated with an increased risk of depression and contribute to the

promotion of mental health in workers.

Limitations

This study had several limitations. First, it used a cross-sectional design, which means that it
could not identify causal relationships between cognitive stress appraisal and related factors.
Second, it was low response rate, which may be a lot of instrument. So we should consider the
number of questions, and collection method of questionnaires. Third, the adjusted R* was
0.412 in this study, which was higher than the value of 0.05-0.27 reported previously [65].
Although this provides an adequate explanation of the factors related to cognitive stress
appraisal, other factors are also likely to contribute. Future research requires longitudinal

studies across other areas, widening the scope.
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Conclusions

This study aimed to examine the cognitive stress appraisal, and to identify factors related to
the cognitive stress appraisal in workers. The results indicated that cognitive stress appraisal
is associated with economic status, depression, eHealth literacy, traditional organizational
climate, and social support. Thus, it was recommended that public health nurses and health
practitioners should enhance economic status, eHealth literacy, traditional organizational
climate, and social support, and improvement depression to encourage workers for better
cognitive stress appraisal. Furthermore, occupational and community interventions are
required to create and inform people of the opportunities for cognitive stress appraisal in

worksite and communities.
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17 (c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period -
12 Other analyses 17 | Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses -
20 Discussion
21 Key results 18 | Summarise key results with reference to study objectives 12
;g Limitations 19 | Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and 14
24 magnitude of any potential bias
25 Interpretation 20 | Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from 14-15
26 similar studies, and other relevant evidence
27 Generalisability 21 Discuss the generalisability (external validity) of the study results 13-14
528) Other information
30 Funding 22 | Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on 15
31 which the present article is based
32
gi *Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.
35
36 Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE
37 checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at
28 http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.
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ABSTRACT

Objective: Stress has major socioeconomic implications for all spheres of employment. It is a
trigger for depression, and affects absenteeism, turnover, productivity, morale, and suicide.
Positive or negative cognitive stress appraisal can be a self-care strategy that affects workers’
ability to cope with stress. This study examined cognitive stress appraisal among workers and
identified related individual and environmental factors.

Design: Cross-sectional study using self-administered postal questionnaires.

Setting: Companies located in two metropolitan areas of Japan (Tokyo and Kanagawa
prefectures)

Participants: 2,311 employees of 48 companies in metropolitan areas in Japan. In total, 341
questionnaires were returned (response rate: 14.8%), 337 of which were suitable for analysis
(effective response rate: 98.8%).

Primary measures: Cognitive stress appraisal was assessed using the Japanese version of the
Perceived Stress Scale (PSS). Potential variables related to stress appraisal included
demographic, individual, and environmental factors. Multiple regression analysis was used to
identify factors related to cognitive stress appraisal.

Results: Participants” mean + standard deviation [SD] age was 42.8 £ 11.7 years, and
two-thirds were male. The mean + SD PSS score was 25.8 + 6.2. The multiple regression
analysis controlled for age, sex, and depression showed that those with poorer economic status
(B = 0.161, p < 0.001), lower eHealth literacy (p = —0.116, p = 0.009), higher traditional
organizational climate (B = 0.124, p = 0.005), and lower perceived social support (f = —0.220,
p <0.001) experienced significantly higher levels of negatively perceived stress.
Conclusions: The results show individual and environmental factors related to cognitive
stress appraisal among workers. An effective strategy to improve mental health among
workers may involve an inter-professional approach by public health nurses and health
practitioners that includes enhanced self-coping skills using individual workers’ eHealth
literacy, improvement of organizational climates in workplaces, and community-based social

support.

Strengths and limitations of this study

* This study is the first to examine individual and environmental factors related to cognitive
stress appraisal among healthy workers.

+ We simultaneously examined eHealth literacy, multidimensional perceived social support,
and traditional organizational climates.

* This study used a cross-sectional design, and could not identify causal relationships between
cognitive stress appraisal and related factors.

* The target population of this study was limited to metropolitan areas in Japan.

keywords: cognitive stress appraisal, environmental factor, individual factor, workers
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INTRODUCTION

Depression is a common psychiatric disorder, affecting about 350 million people worldwide
and is a major contributor to the overall global burden of disease.[1] In Japan, depression is
estimated to have affected up to 1.116 million people in 2015.[2] Depression is different from
usual mood fluctuations and short-lived emotional responses to challenges in everyday life.
Especially when long-lasting and with moderate or severe intensity, depression may become a
serious health condition. In particular, depression caused by occupational stress result in
increasing rates of long-term illness and absence from work among workers.[3] The World
Health Organization’s Comprehensive Mental Health Action Plan 2013-2020 adopted by the
66th World Health Assembly[4] argues that determinants of mental health and psychiatric
disorders include individual attributes and social, cultural, economic, political, and
environmental factors for protecting workers’ health.[5] Mental illnesses are associated with a
substantial deterioration in individual quality of life, and economic loss in the community and
workplace.[5,6] Therefore, primary prevention of depressive disorders is important nationally
and internationally, as well as for individuals.

Stress has major socioeconomic implications for all spheres of employment. It is a trigger
for depression and affects absenteeism, turnover, productivity, morale, and suicide.[7,8,9] In
Japan, the number of employees that applied for industrial accident compensation insurance
for mental disorders because of stress has increased in recent years.[10] There was 1,515
applications in 2015, which was up from 1,272 in 2011.[11] The proportion of workers
experiencing anxiety, distress, and work stress has progressively increased since 1982, and is
now estimated at 60%.[12] In this context, the Japanese government launched “The Stress
Check Program” in 2015, a new occupational health policy to screen for workers experiencing
high psychosocial stress.[13] The law mandates use of the Stress Check Program and its
guidelines at least once each year in all workplaces in Japan with 50 or more employees. The
program and guidelines recommend individual checks for perceived stress, and sets out four
principles of care in the workplace: 1) self-care; 2) line-care; 3) health practitioners’ care in
the workplace; and 4) health practitioners’ care in the community.

Cognitive stress appraisal is a self-care strategy based on individuals’ evaluation of how
they perceive stressors. In primary appraisal, an individual’s evaluations are divided into
“threat” and “challenge”; threat describes anticipated harm/loss, and challenge describes a
threat that can be met or overcome.[14,15] The cognitive appraisal of something as a “threat”
or “challenge” can affect mental health.[15,16] The stress response and stress coping
following cognitive appraisal differ among individuals, even in response to the same
stressors.[17] For example, people making a positive cognitive appraisal may perceive stress
as a challenging health issue to be resolved, and set themselves challenging goals.[14,15]

Those making a negative cognitive appraisal may view the same issue as a health threat, and
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believe that resolving the issue is beyond their abilities. Positive or negative cognitive stress
appraisal can therefore be an important mental health concept to improve stress-coping skills
and control stress among workers. For individuals, positive cognitive appraisal contributes to
prevention of depression, thereby improving quality of life. At the societal level, this is
important in controlling the escalation of medical costs and increasing corporate and
community-wide productivity.

The Perceived Stress Scale (PSS) measures the degree to which situations are cognitively
appraised as stressful.[18] Cohen explained the PSS as a measure of the degree to which
situations in one’s life are appraised as stressful. PSS items were designed to capture how
unpredictable, uncontrollable, and overloaded respondents perceive their lives. These issues
have been repeatedly found to be central components of the experience of stress. In addition,
stressful life events influence disease risk through an individual’s perceptions of stress and
negative affect.[18] Cohen also noted that the PSS can be used to determine whether
“appraised” stress is an etiological (or risk) factor in behavioral disorders or disease.[18,19]
Therefore, we considered that the PSS can continuously measure negative cognitive stress
appraisal. Previous studies have measured cognitive stress appraisal using the PSS and
investigated related factors with students,[20-24] medical professionals,[25,26] and patients
with chronic diseases.[27-30] However, the scale has not previously been used with healthy
adult workers in a range of employment types. Previous studies clarified various individual
factors related to the PSS, but these varied for different participants. Some studies examined
the physical and psychological health conditions among students or conditions in particular
populations (e.g., adults with a disease or pregnant women).[28,31,32] Other studies
examined lifestyle factors among students, pregnant women, and medical
professionals;[26,33,34] job stress among medical professionals;[25,35,36] stressors and
coping in adult survivors of suicide and pregnant women;[31,37] and health literacy in
African-American adults.[38] However, there is limited information about the relationship
between cognitive stress appraisal and individual and environmental factors (e.g., work
environment and available social support) among adult workers.[39]

This study aimed to examine cognitive stress appraisal among workers and identify
associated individual and environmental factors. The findings may contribute to minimizing
the effect of factors associated with an increased risk for depression, and contribute to
promoting individual self-care and improving workplace environments to promote mental
health among workers. Furthermore, the findings may be useful for public health nurses and
health practitioners at worksites engaged in primary prevention of mental health disorders

among workers.

METHODS
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Participants and sampling

Study participants were employees of companies located in metropolitan areas of Japan. The
inclusion criterion was employees aged 18—64 years. The age of 64 years is the upper limit for
consideration of retirement and re-employment under the Japanese Law Concerning
Stabilization of Employment of Older Persons, and 18 years is the youngest age for
employment immediately after graduating high school in Japan.

This study used a cross-sectional design with self-administered postal questionnaires. Data
were collected from employees of companies registered in the Japan Company Handbook
2016 across two metropolitan areas of Japan (Tokyo and Kanagawa prefectures). We stratified
companies by size and type of industry, and selected companies randomly within that
stratification; 361 of a total 2,026 companies were selected (17.8%). The questionnaire did not
collect details about company name, number of employees and type of industry to safeguard

participant anonymity.

Data collection

Forty-eight of 361 companies agreed to participate in this study. Before sending the
questionnaires to each company, we identified the relevant sample size from company
administrators. In total, 2,311 questionnaires were mailed to the 48 companies. Of these, 341
questionnaires were returned (response rate: 14.8%). Potential participants (all employees of
the participating companies) were invited to complete the questionnaire anonymously on a
voluntary basis, between October 1 and December 9, 2016. Participant anonymity was
maintained throughout data collection as the questionnaires did not collecting any identifying
information. In addition, participants returned completed questionnaires by mail to the
researchers themselves. Returning a completed questionnaire was considered to indicate

provision of informed consent.

Instruments

Dependent variable: cognitive stress appraisal

The dependent variable was cognitive stress appraisal, which was determined using the
Japanese version of the PSS [40,41]. The PSS comprises 14 items and includes questions such
as, “In the last month, how often have you been upset because of something that happened
unexpectedly?” and “In the last month, how often have you felt that you were unable to
control the important things in your life?” Responses were coded for scoring as Never = 0,

Almost Never = 1, Sometimes = 2, Fairly Often = 3, and Very Often = 4. Possible total scores
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ranged from 0-56, with higher scores indicating higher levels of negative cognitive stress
appraisal. All 14 items in the Japanese version of the scale are highly intercorrelated
(Cronbach’s alpha = 0.74).

Demographic characteristics

Participants’ demographic characteristics included age, sex (Male = 1, Female = 2), marital
status (Unmarried and Divorced/Widowed = 1, Married = 2), household membership (Live
alone = 1, Spouse = 2, Spouse and Children = 3, Parents = 4, Others = 5), educational status
(Junior high school/High school = 1, Vocational college/Junior college = 2, College or
University/Graduate school = 3), employment status (Fulltime= 1, Part-time = 2, Others = 3),
economic status (Sufficient = 1, Slightly Sufficient = 2, Slightly Insufficient = 3, Insufficient
= 4), and depression. Items were based on standard questions generally used in previous
studies involving workers and items used in a recent national survey for workers.

Depression was measured using the Japanese version of the Center for Epidemiologic
Studies Depression Scale (CES-D),[42,43] which comprises 20 items. Each item is measured
on a four-point Likert-type scale from 0-3. Total scores range from 0-60, with higher scores
indicating greater levels of depression. CES-D scores above 16 indicate a depressive state.
The CES-D was developed for use in epidemiological studies of depressive symptomatology
in the general population.[42,43] A specific group with a higher mean score may be
interpreted to be at risk for a depressive state or in need of intervention.[43] Cognitive stress
appraisal is affected by participants’ mental condition at that particular time, which includes
depression. The psychometric properties of the CES-D have been investigated, and the scale
showed high internal consistency, acceptable test-retest stability, excellent concurrent validity
for clinical and self-report criteria, and substantial evidence of construct validity. When the
CES-D was designed, the internal consistency was high in the general population (0.77-0.87)
and higher in the patient sample (0.85—0.92), and test-retest correlations were in the moderate
range (0.45-0.70). In addition, the CES-D showed moderate correlations with the Hamilton
Clinician’s Rating scale and the Raskin Rating scale (0.44—0.54) at admission.[42,43]

Independent variables

The conceptual framework of this study was to examine cognitive stress appraisal and identify
related individual and environmental factors. According to Lazarus’s theory, individual and
environmental factors mutually affect the cognitive stress appraisal process. Therefore, we
considered both individual and environmental factors to be important. Independent variables
were selected based on previous studies[20-37].

Individual factors included any disease currently under treatment (e.g., cancer, diabetes),

6
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 6 of 23



Page 7 of 23

oNOYTULT D WN =

207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242

243

BMJ Open

body mass index (BMI), self-rated health, physical complaints, physical demands, lifestyle,
perceived health competence, and electronic health (eHealth) literacy. BMI was calculated
from self-reported weight and height. Self-rated health was measured on a four-point
Likert-type scale from 1 (very poor) to 4 (very good).

Physical complaints were measured using the Brief Job Stress Questionnaire (BJSQ).[44]
The BJSQ is used in the Japan Stress Check Test by the Ministry of Health, Labour and
Welfare,[12] and can be easily used in the workplace. It comprises 57 items on 19 subscales,
from which we drew 11 items (e.g., “I have felt dizzy” and “I have experienced joint pains”).
Each item was measured on a four-point Likert-type scale. Total scores ranged from 11-44,
with higher scores indicating more frequent physical complaints. Physical demands were
measured using the Job Content Questionnaire (JCQ),[45] which comprises 45 items on six
subscales. We used three items for physical exertion and two for isometric load. Items were
measured on a five-point Likert-type scale. Total scores for physical exertion ranged from 3—
15, and for isometric load from 2-10, with higher scores indicating stronger physical
demands/isometric load. The JCQ was developed based on the job demands—control model,
and has been nationally standardized by occupation in several countries.[45-47]

Lifestyle was measured using seven items based on Breslow’s good health habits.[48]
These items covered smoking, drinking alcohol, eating breakfast every day, physical activity,
eating snacks after dinner, skipping breakfast, and sleeping and resting. Responses were coded
for scoring as “yes” or “no.” Perceived health competence was measured using the Japanese
version of the Perceived Health Competence Scale (PHCS).[49] The PHCS comprises eight
items measured on a five-point Likert-type scale. Total scores ranged from 8—40, with higher
scores indicating higher perceived health competence. Perceived health competence is related
to stress,[50] and the PHCS was designed to assess efficacy and competence beliefs about
personal health at an intermediate level of domain-specificity.[51]

Finally, eHealth literacy was measured using the Japanese version of the eight-item eHealth
Literacy Scale (eHEALS).[52] eHealth literacy is defined as the ability to seek, find,
understand, and appraise health information from electronic sources, and apply that
knowledge in addressing or solving a health problem.[53,54] Responses were assessed using a
five-point Likert-type scale. Total scores ranged from 8-40, with higher scores indicating
greater eHealth literacy. In Japan, Internet penetration in the studied age group is over
90%.[55]. eHEALS was developed to address the need to assess eHealth literacy for a range of
populations and contexts. It is designed to provide a general estimate of consumer
eHealth-related skills to inform clinical decision-making and health promotion planning for

individuals or specific populations.[54]

Environmental factors: Organizational climate
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Organizational climate was measured using the 12-item Organizational Climate Scale,[56]
which is divided into two six-item subscales: a tradition scale and an organizational
environment scale. Responses were coded for scoring as Yes = 2 and No = 1. The total
possible scores ranged from 6-12 for each subscale. Higher scores on the tradition scale
indicate a more mandatory, injunctive, and feudalistic organizational climate. Higher scores
on the organizational environment scale indicate a more flexible organizational system. A
previous study showed that organizational climate may affect occupational stress.[57] This
scale measures organizational properties based on the model of Healthy Work Organizations at
the National Institute for Occupational Safety and Health (NIOSH) of U.S. Department of
Labor.[56]

Social support

Social support was measured using the short version of the Multidimensional Scale of
Perceived Social Support (MPSS) in Japanese,[58,59] which comprises seven items.
Responses were on a seven-point Likert-type scale, with lower scores indicating lower
perceived social support. The MPSS specifically addresses the subjective assessment of social
support adequacy, and was designed to assess perceptions of social support adequacy from

three sources: family, friends, and significant others.[59]

Statistical analysis

Means, SDs, frequencies, and percentages were calculated for demographic characteristics,
positive or negative cognitive stress appraisal (PSS scores), and individual and environmental
factors. Univariate analysis using Spearman’s correlation was used to examine correlations
between the dependent and independent variables. A multiple regression analysis was then
used to identify factors related to cognitive stress appraisal among workers, using all
potentially significant predictors identified by the wunivariate analyses (p < 0.05).
Multicollinearity of independent variables was considered via the forced entry (variable
reduction) method. The multiple regression model included selected independent variables
and all statistical analyses. In the model, step 1 included the control variables, step 2 the
demographic characteristics, and step 3 the remaining predictors. Sex, age, and depression
were entered as control variables. A previous study reported high correlation between the PSS
and the CES-D, but both scales still independently predicted symptomatology.[18] Because
the aim of this study was primary prevention of poor mental health, specifically depression,
we assumed that depression was a covariate and treated it as a control variable. Of the 337
effective response, data was missing for; BMI (n=2, 0.59%), self-rated health (n=14, 4.15%),
household membership (n=3, 0.89%), employment status (n=2, 0.59%), and CES-D (n=10,
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3.20%), therefore, these cases were excluded from the multiple regression models. The sample
size was calculated using G¥Power version 3.0.10.[60] With power of 80%, a 0.05 level of
statistical significance, an effect size of 0.15[61] and the number of predictors as 13, the
required sample size for the multiple regression model was calculated as 131. The level of
significance was set at p < 0.05. All analyses were performed using IBM SPSS Statistics for

Windows version 22.0.

Patient and Public Involvement
Patients and or public were not involved in developing the hypothesis, the aim, nor were they

involved in developing plans for study design or implementation of the study.

RESULTS

In total, 341 questionnaires were returned. Four questionnaires were from participants aged
over 65 years or who did not provide their age. We excluded these questionnaires, which left
337 questionnaires for analysis (effective response rate: 98.8%). Participants’ background
information (demographic characteristics, individual factors, environmental factors) is shown
in Table 1. Results are reported below as means + SD.

Participants mean age was 42.8 £ 11.7 years. Approximately 67.7% were male and 60.2%
were married. 38.6% lived with their spouse and children, and 22.8% lived alone. 61.1% had
graduated with a college education or higher, and most participants had regular employment.
83.4% felt good about their economic status. The mean CES-D score was 12.8 + 7.6, with 99
participants (29.5%) rated as having depression based on the cut-off point. The mean PSS
score was 25.8 = 6.2, with one-quarter of participants being treated for a disease. The mean
BMI was 22.0 = 3.1; 74.8% of participants were in the healthy range (over 18.5, less than 25).
83.3% reported their self-rated health as good or fairly good. The mean physical complaint
score was 19.3 + 5.1, and mean scores for physical exertion and isometric load were 4.9 = 1.8
and 3.2 £ 1.3, respectively. At least 50% of participants chose most of the healthy lifestyle
options, and approximately 75% chose some health options. The mean PHCS and eHEALS
scores were 23.4 £ 6.5 and 22.0 + 7.5, respectively. The mean tradition subscale score was 8.0
+ 1.6 and that of the organizational environment scale was 8.6 £ 1.8. The mean social support

scale score was 5.4 £ 1.2.

Table 1. Background of the participants

Items Number or %
Mean+SD (Range)
Demographic characteristics
Age 42.8+11.7 (18-64)
Sex

9
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

312

BMJ Open
Male 228 67.7
Female 109 32.3
Matital status
Unmarried 110 32.6
Married 203 60.2
Divorced/Widowed 24 7.1
Household membership
Live alone 76 22.8
Spouse 48 14.4
Spouse and childeren 129 38.6
Parentes 50 15.0
Others 31 9.3
Educational status
Junior high school/High school 78 23.1
Vocational college/Junior college 53 15.7
College or University/Graduate school 206 61.1
Employment status
Fulltime worker 301 89.9
Part-time worker 27 8.1
Others 7 2.1
Economic status
Sufficient 106 31.5
Slightly sufficient 175 51.9
Slightly insufficient 51 15.1
Insufficient 5 1.5
Depression (CES-D)
Score 12.8+£7.6 (0-45)
Depression(CES-D = 16; cut-off point) 99 29.5
Dependent variable
Cognitive stress appraisal (PSS) 25.8+6.2 (6-48)
SD, standard deviation
Table 1. Background of the participants (cont.)
Items Nl\bllrer;tl)qirsgr %(Range)
Individual factors
Disease currently under treatment
No 252 75.0
Yes 84 25.0
High blood pressure 25 7.4
Gout 11 3.3
Hyperlipidemia 8 2.4
Respiratory disease 8 2.4
Diabetes 7 2.1
Digestive disease 7 2.1
Mental disease 7 2.1
Others 26 7.7
Body-mass index (BMI)
Mean 22.0+£3.1 | (14.5-34.6)
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Thin(BMI<18.5) 32 9.8
Standard(18.5=BMI<25) 243 74.8
Obesity (25 = BMI) 50 15.4
Self-rated health

Very poor 7 2.2
Rather poor 47 14.6
Rather good 216 66.9
Very good 53 16.4
Brief Job Stress (BJSQ)

Physical complaint 19.3+5.1 (11-36)
Physical demands (Job Content: JCQ)

Physical exertion 4.9+1.8 (3-11)
Isometric load 3.2+1.3 (2-8)
Life style

No smoking 255 75.7
Non or sometimes drinking alcohol 256 76.0
Breakfast everyday 241 71.5
More than once a week physical acticvity 75 22.3
No eating after dinner over 3days per week 246 73.0
No skipping breakfast over 3days per week 248 73.6
Get enough sleep and rest 190 56.5
Perceived health competence (PHCS) 23.446.5 (8-40)
eHealth literacy (eHEALS) 22.0+7.5 (3-40)

Environmental factors

Organizational climate

Tradition 8.0+1.6 (6-12)
Organizational environment 8.6+1.8 (6-12)
Social support 5.4£1.2 (2-7)

SD, standard deviation

There were correlations among demographic characteristics, individual and environmental
factors, and cognitive stress appraisal. Spearman’s correlation coefficients were used to
measure the linear relationship between each factor and PSS among workers. The
demographic characteristics showing significant correlations with cognitive stress appraisal
were: age (r = —0.300, p < 0.001), marital status (r = —0.207, p < 0.001), household
membership (r =—0.231 p < 0.001), economic status (r = 0.355, p < 0.001), and depression (r
= 0.528, p < 0.001). Individual factors showing significant correlations with cognitive stress
appraisal were: self-rated health (r = —0.275, p < 0.001), physical complaints (r = 0.372, p <
0.001), total scores for physical exertion (r = 0.109, p = 0.048) and isometric load (r = 0.183,
p = 0.001), physical activity (r = —0.162, p = 0.003), sleeping and resting (r = —0.278, p <
0.001), perceived health competence (r = 0.412, p < 0.001), and eHealth literacy (r =—-0.295, p
< 0.001). Environmental factors showing significant correlations with cognitive stress
appraisal were: total scores for the tradition (r = 0.197, p < 0.001) and organizational
environment scales (r = —0.182, p = 0.001), and social support (r = —0.398, p < 0.001).

In the multiple regression analysis, Factors associated with cognitive stress appraisal,
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(marital status, household membership, economic status, physical activity, sleeping, isometric
load, eHealth literacy, tradition and organizational environment scales, and social support)
were used as independent variables, and age, sex, and depression as control variables (Table
2). This analysis indicated that those with poorer economic status (B = 0.161, p = 0.001),
lower eHealth literacy (B = —0.116, p = 0.009), higher traditional organizational climate (p =
0.124, p = 0.005), and lower perceived social support (p = —0.220, p < 0.001) experienced a
higher level of perceived negative stress. The adjusted R” in this analysis was 0.412.

Table 2. Cognitive stress appraisal and related factors

B p

Demographic characteristics

Economic status 0.171 0.000

(1=sufficient, 2=slightly sufficient,
3=slightly insufficient, 4=insufficient)

Individual factors

eHealth literacy (total score) -0.113 0.012
Environmental factors

Organizational climate: Tradition (total score) 0.131 0.004

Social support (total score) -0.205 0.000
Adjusted R* 0.412

Multiple regression analysis.

Controlled variables: Age, Sex (O=female, 1=male), Depression (0=no, 1=yes).

DISCUSSION

Participants in this study were representative of healthy adult workers in a range of
employment types in Japan. First, in terms of demographic characteristics (e.g., age, sex) and
proportion of participants, this study was similar to the reported national statistics for
full-time workers in Japan.[62] Second, the PSS scores in this study were similar to those
obtained when the PSS was originally developed[18] and those of adults in other
countries.[63,64] Therefore this study can be generalized to other workers in Japan and to
other developed countries.

Our study is the first to examine the features of cognitive stress appraisal in workers and
identify associated individual and environmental factors. This study adds to existing research
evidence that both individual factors (including eHealth literacy) and environmental factors
(such as organizational climate) are related to cognitive stress appraisal among workers.
Therefore, this study has important practical implications in promoting stress management and

primary prevention of stress-related disease and suicide among workers.
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Economic status was related to cognitive stress appraisal. It is possible that poor economic
status in itself is the origin of stress, and workers with poor economic status have difficulty
coping with their own stress. Cognitive stress appraisal and subjective economic status are
related, and self-efficacy plays an important role as a mediator between cognitive evaluation
of stress and life satisfaction.[65] Workers may be unable to appraise challenges and struggle
in stressful situations because they feel that their own ability level is low and they have
limited resources.

We found that lower eHealth literacy was related to negative stress appraisal. Health
literacy is a cognitive and social skill that determines individuals’ motivation and ability to
gain access to, understand, and use information in ways that promote and maintain good
health.[66] Higher health literacy may enable an individual to actively seek support and
solutions to problems.[67] Good eHealth literacy means people can access health information
resources via the Internet. The Internet is increasingly becoming an effective information tool
for improving self-care behavior.[68-70] In addition, the Internet holds a considerable amount
of health information, which is helpful for positive cognitive stress appraisal. Improving
eHealth literacy may empower workers to obtain, understand, and act on information they
need for optimal mental health.

We also found that more traditional organizational climates were related to negative
cognitive stress appraisal. A traditional organizational climate is more directive and
feudalistic.[56] Higher tradition scores correspond to higher levels of depressive state, lower
job satisfaction, and lower levels of mental health.[56] A traditional structure or climate
implies high levels of mandatory working, a lack of respect for individual opinion, and
pressure from superiors. Workers in traditional organizational climates have less discretion
and a more stressful environment. They may be unable to ask for help from their supervisor, or
make improvements to the work environment. The relationship between organizational climate
and workers’ performance may be explained using the social exchange theory. This theory is
based on the assumption that social exchanges involve several actions that create obligations,
and that relationships evolve over time into trusting, loyal, and mutual commitments.[71]
Organizational climate can be changed when employers establish a climate that is perceived as
positive by their employees with good relationships, and this can result in better
organizational performance and higher levels of motivation in workers.

In addition, lower levels of social support were related to negative stress appraisal. This is
consistent with previous studies that reported the amount of social support was associated
with levels of depression,[72] and that social support buffered adverse effects on mental
health.[73] Social support also protects individuals from the pathogenic effects of stressful
events by altering the appraisal of those events or the process by which perceived stress
causes illness.[18] Those who feel that they have little social support may be unable to buffer

stressful events, whereas those who feel that they have sufficient social support may be able to
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buffer stressful events.

Our findings suggested that an inter-professional approach involving public health nurses
and health practitioners that includes provision of enhanced self-coping skills using individual
workers’ eHealth literacy, along with development of more modern organizational climates in
workplaces and social support in communities may be effective in minimizing the effect
negative cognitive stress appraisal that may be associated with an increased risk of depression.

This would contribute to the overall promotion of mental health among workers.

Limitations

This study had several limitations. First, we used a cross-sectional design, meaning that we
could not identify causal relationships between cognitive stress appraisal and related factors.
Second, the response rate was low, which might be explained by the number of instruments
included in the questionnaire. Future studies should consider the number of included questions
and collection method for questionnaires. Third, the adjusted R* was 0.412, which was higher
than the values of 0.05-0.27 previously reported.[65] Although this provides an adequate
explanation of factors related to cognitive stress appraisal, other factors are also likely to have
contributed. In future, longitudinal studies should be conducted across other areas to widen

the scope of investigation.

Conclusions

This study examined cognitive stress appraisal and identified factors related to cognitive
stress appraisal among workers. The results indicated that cognitive stress appraisal is
associated with economic status, depression, eHealth literacy, traditional organizational
climates, and social support. Therefore, it is recommended that public health nurses and health
practitioners enhance eHealth literacy, and improve organizational climates and social support,
to help improve depression and support workers to develop better cognitive stress appraisal.
Furthermore, occupational and community interventions are required to create and inform

people of opportunities for cognitive stress appraisal in the workplace and the community.
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Section/Topic #em Recommendation Reported on page #

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract 2
(b) Provide in the abstract an informative and balanced summary of what was done and what was found 2

Introduction

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 3-4

Objectives 3 State specific objectives, including any prespecified hypotheses 4

Methods

Study design 4 Present key elements of study design early in the paper 5

Setting Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data
collection

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of participants 5

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if 5-9
applicable

Data sources/ 8* For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe 5-9

measurement comparability of assessment methods if there is more than one group

Bias 9 Describe any efforts to address potential sources of bias

Study size 10 | Explain how the study size was arrived at

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and 8-9
why

Statistical methods 12 | (a) Describe all statistical methods, including those used to control for confounding 8-9
(b) Describe any methods used to examine subgroups and interactions -
(c) Explain how missing data were addressed 89
(d) If applicable, describe analytical methods taking account of sampling strategy 5,8-9
(e) Describe any sensitivity analyses 89

Results
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1
2
3
4 Participants 13* | (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, 5
5 confirmed eligible, included in the study, completing follow-up, and analysed
? (b) Give reasons for non-participation at each stage 5
8 (c) Consider use of a flow diagram -
9 Descriptive data 14* | (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential 9-11
10 confounders
n (b) Indicate number of participants with missing data for each variable of interest 8-9
g Outcome data 15* | Report numbers of outcome events or summary measures 9-11
14 Main results 16 | (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence 12
15 interval). Make clear which confounders were adjusted for and why they were included
16 (b) Report category boundaries when continuous variables were categorized -
17 (c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period -
12 Other analyses 17 | Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses -
20 Discussion
21 Key results 18 | Summarise key results with reference to study objectives 11-12
;g Limitations 19 | Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and 14
24 magnitude of any potential bias
25 Interpretation 20 | Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from 14
26 similar studies, and other relevant evidence
27 Generalisability 21 Discuss the generalisability (external validity) of the study results 14
528) Other information
30 Funding 22 | Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on 15
31 which the present article is based
32
gi *Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.
35
36 Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE
37 checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at
28 http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.
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