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Abstract

Background: Stress and psychological disorders have been assigned increasing significance in the field of occupa-
tional health. Based on Japan’s psychiatric disability occupational disease recognition regulation, Taiwan’s Council of
Labor Affairs announced “Evaluation Guidelines for psychiatric diseases induced by work-related stress”in 2009. This
evaluation tool was designed to assess the source and intensity of work-related and non-work-related mental stress,
and references existing Japanese guidelines. However, empirical data from workers in various sectors in Taiwan are still
required to validate the utility of the guidelines.

Methods: This study recruited 2319 workers from the manufacturing, service, and public administration sectors to
participate in a survey between 2010 and 2011.The survey included questions regarding participants’demographic
characteristics, job type or attributes, a life event stress intensity evaluation Table (35 work-related and 23 non-work-
related items on a scale of 1-10). The Chinese version of the Copenhagen Burnout Inventory (C-CBI) and Chinese
Health Questionnaire (CHQ-12) were also included to explore associations between work-related/non-work-related
stress and health outcomes.

Results: Analyses of survey results showed events relating to employment security (e.g., “company bankruptcy”and
“being fired or forced to retire” scores; mean stress intensity scores both 6.18) were the cause of the highest intensity
work-related stress. Within different demographic/job type categories, women had higher stress intensity scores for
most items than men (greatest difference in “sexual harassment in the workplace” score). Furthermore, executive class
workers generally experienced more psychological stress than blue-collar workers (greatest difference in “serious
injury or disease due to work” score). Results from regression analysis supported the observation that employees’
burnout and work-related stress was more significant than non-work-related stress. Moreover, work-related/non-work-
related stress intensity levels both had significant negative predictive effects on mental health.

Conclusions: Regarding policy, this study provides empirical evidence and practical suggestions for establishing a
psychological stress intensity database of workers under specific social contexts in a newly industrialized East Asian
country. Such a database can be employed to help identify workers with work-related psychological disorders. Addi-
tionally, this study also provides a point of reference for enterprises to prioritize agendas when developing employee
stress management and support protocols.
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Background

Occupational health has traditionally focused on haz-
ardous work environments in industrial settings. How-
ever, with rapid changes in industrial economics and
employment patterns, occupational health now also
encompasses work distribution within organizations and
employees’ psychosocial status. In addition, it focusses
on relevant work-related stressors, such as work amount,
pace, time, organizational ability, interpersonal relation-
ships, control over work content, and unstable employ-
ment. Combined, these elements can impact workers’
mental health and are considered emerging occupational
health threats.

Until now, international opinion on occupational
disease compensation for workers experiencing work-
related psychological disorders remains unclear and
highly controversial. In countries such as the United
States, the United Kingdom, Canada, and Australia,
numerous court cases have recognized litigation prec-
edents, attempting to clarify the scope of a company’s
social responsibility in protecting employee’s psychologi-
cal health [1-5]. Japan has been an international leader in
benchmarking and the statistical analysis of work-related
health measures. In addition to “Karoshi (a Japanese term
meaning ‘death from overwork’)’, Japan has also recently
experienced numerous cases of work-related mental ill-
nesses and psychiatric disabilities (such as depression,
psychosomatic disorder, and suicide). In 1999, based on
the “Labor Standards Act Enforcement Rules, article
35, paragraph 9, regarding “definitive work-related dis-
eases that result from other causes;” “Guidelines on the
Applicability of Workers’ Compensation to Patients with
Mental Disorders Related to Psychological Load” (here-
after referred to as Japanese evaluation guidelines) were
announced [6]. These evaluation guidelines included
“psychological disorders caused by work-related stress”
Integrated and coordinated measures were established
for the elements of regulations, acknowledgment or rec-
ognition, and executive administration. Diagnostic or
recognition technologies, as well as practical application
principles, were also meticulously developed. In Japan,
the definitive diagnosis or recognition of “psychological
disorders caused by professional work” involves 3 verifi-
cation procedures after a confirmed psychiatric episode.
First, the stress intensities of “professional work-related
stress events” were defined. Then, “non-work-related”
stress levels were noted. The background and medical
history of the individual were then considered. In the
absence of high non-work-related stress, a psychiatric
disorder history, addictive drug usage, and other personal
factors leading to stress, if an individual experienced
work-related stress events at a 3-level intensity (where
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Level I is weak intensity, Level II is moderate, and Level
III is severe) 6 months before a psychiatric episode, the
psychological disorder can be considered work-related.
To verify individual cases, data such as a list of stressful
life events and the population mean stress intensity score
for each event is documented in a mental stress evalua-
tion table for work-related and non-work-related envi-
ronments [7-10].

Following Japan’s evaluation guidelines, evaluations of
the source and intensity of an individual’s work-related
and non-work-related stress should be based primar-
ily on stressful life events (SLEs), which include a list of
possible negative/positive stressful situations (including
major life events as well as daily hassles) that people may
experience in everyday life in or outside of the workplace
[8, 9]. Analysis of the research data led to the determi-
nation of an objective group average of the stress inten-
sity for these life events. This method was based on the
“Social Readjustment Rating Scale (SRRS)” proposed by
American psychiatrists Holmes and Rahe [11]. When
developing this scale, norms were established by inves-
tigating 5000 patients. The 43 most frequently occurring
stress events of everyday life, including “spousal death”
and “serious negligence at work,” were chosen. The total
score for major life events a person experienced in the
preceding year represented the stress standard they expe-
rience. The concept of the SLE method is relatively sim-
ple. This method recognizes that environmental events
bring about a certain stress standard, and the effect of
these events is accumulative. When the accumulated
stress standard of the events exceeds an individual’s abil-
ity to withstand or adjust, the individual may experience
feelings of burnout or even develop stress-related symp-
toms or diseases. To increase the scope of the scale for
work-related life events, academics recruited by Japan’s
evaluation guideline amendment team added a further
18 common stress sources for workers to the original
SRRS for a labor stress investigation table that contains
65 items [8]. They also instructed interviewees to use
their experience and imagination when rating the stress
intensity of each work-related or non-work-related event.
These results could then be employed to establish a men-
tal stress intensity database for Japanese workers. Fol-
lowing consultations and conferences with experts and
its application in numerous large-scale workplace sur-
veys, this mental stress evaluation table for stressors in
and outside of the workplace was considered appropri-
ate for use in Japan. However, the table still undergoes
continual monitoring and adjustment to support the
changing trends of the Japanese workplace. Since the
evaluation guidelines were initially announced in 1999,
the stress event items listed in the evaluation guidelines
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have undergone various amendments. The most recent
amendment was announced in December 2011 [12].

Of the numerous theoretical models for work-related
stress, the SLE method is unique in that it is conceptually
clear and easy to operate. The SLE method has received
good ratings by international research societies for work-
related stress. The SRRS can be relatively easily adjusted
to various ethnicities/regions based on the characteristics
of the research targets [9, 10, 13]. Additionally, a number
of studies have indicated that a correlation exists between
SLE score (measured by SRRS or revised measurement)
and depression, anxiety, neuroticism or even suicidal
behavior [14—18]. Therefore, the SRRS is a valuable indi-
vidual stress evaluation tool for recognizing work-related
psychological disorders.

After researching the above-mentioned techniques
and the experiences of Japan, Taiwan’s Council of Labor
Affairs announced the “Evaluation Guidelines for psy-
chiatric diseases induced by work-related mental stress”
(hereafter referred to as Taiwanese evaluation guidelines)
in 2009 [19]. Then in 2010, psychological disorders were
included in statistical items for occupational diseases.
In the initial stage of policy development, Taiwan ref-
erenced work-related and non-work-related SLEs from
those established in Japan (Tables 1, 2 list the recog-
nized stress event items included in this study). The use
of a Japanese evaluation tool to assess the mental stress
experiences of workers in Taiwan may require revision
because of the differences in industry patterns, lifestyles,
and cultural beliefs between workers in the 2 countries.
Therefore, in this study, we employed the Taiwanese
evaluation guidelines and their work-related/non-work-
related mental stress evaluation tool and modified them
into a self-reported scale. The objective of this research
study was to address an unmet need in the objective
assessment of mental stress amongst workers in the Tai-
wanese population. It is suggested that this data may then
provide a basis for the evaluation of work-related psycho-
logical disorders that is relevant to the compensation sys-
tem in Taiwan’s social context.

Methods

Between 2010-2011, we invited manufacturing and ser-
vice firms of various sizes located in northern Taiwan to
participate in an anonymous questionnaire of employ-
ees’ psychological stress levels and physical and mental
health. A total of 7 companies agreed to participate; 2
photoelectric and electronics manufacturers, 4 service
firms in the hospitality, financial, health care, and social
service industries, and 1 government research unit.
Regarding sampling methods, all employees in 4 of the
firms participated; random sampling of employees was
applied for 1 of the firms; and representative employees
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from numerous departments were purposely selected
from the other 2 firms. Researchers collaborated with
appointed personnel in the enrolled companies to intro-
duce the study, and to distribute and retrieve question-
naires. In total, 2319 workers participated in the survey
(valid return rate 79.3%).

In order to rigorously evaluate the usability of the
questionnaire, 6 occupational medicine professionals,
psychiatrists and mental health workers were invited to
discuss the content validity of the questionnaire prior to
commencement of the survey. In addition, 36 workers in
the manufacturing, service and government departments
were invited to participate in the interview in person to
assess the face validity of the questionnaire and to discuss
the scoring mechanisms for the stress intensity and the
stress situation of the respondents. According to the sug-
gestions from the expert forum, the researchers added 2
work-related stress items, “unpaid leave/leave of absence”
and “uncertain career prospects” in response to Taiwan’s
recent changes in the workplace caused by the serious
global market competition. Researchers also asked the 2
new items in in-depth qualitative interviews and received
their approval prior to adding them into the question-
naire survey. Due to the limited length of the paper,
detailed content of the preliminary qualitative research
results can be found in other research reports [20, 21].

The survey questionnaire was semi-structured and
included the following components:

1. Workplace and non-workplace psychological stress:
After referring to the SRRS related measurement
scales [9, 11, 13-16, 22] and engaging in many dis-
cussions with field-related scholars and several
pilot-study participants, we modified the “worker
psychological stress assessment scale” [19] from the
Taiwanese evaluation guidelines into a version more
suitable for questionnaire surveying. Certain items
with less stress or similar meanings were moderately
merged to reduce the scale length. The “workplace
and non-workplace psychological stress assessment
scales” of this study comprised work-related stress
incidents faced by Taiwanese workers (35 items,
including “being fired or forced to resign’, “demo-
tion’; etc.), and non-work-related personal life stress
incidents (23 items, including “divorce or separation’,
“reduced income’, etc.). Tables 1 and 2 show the com-
plete list of items (further details are described else-
where in Hu and Yeh [20]. Respondents were asked
to evaluate the level of stress for each item with scor-
ing ranging from 1 to 10 (lowest to highest stress lev-
els); among them, > 6 points equated to severe stress,
4—6 points to moderate stress, and <4 points to weak
stress. After providing stress scores for every item,
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respondents were then asked to consider whether
those incidents had occurred within the previous
year to determine which scores were responses to
imagined scenarios. Open-ended questions were
also designed to allow respondents to describe other
stressful incidents in addition to the specified work-
place and non-workplace incidents listed. These
were asked for future reference and the results of
the resulting qualitative data analysis were published
elsewhere [20, 21].

2. Work stress-related symptoms: Burnout status was
assessed by the Chinese version of the Copenhagen
Burnout Inventory (C-CBI), which included “per-
sonal burnout” (5 questions), “work-related burnout”
(5 questions), and “client-related burnout” (6 ques-
tions) with scores ranging between 0 and 100 points
(higher scores indicating greater burnout) [23-25],
and the “Chinese Health Questionnaire (CHQ-12);
which included 12 items with scores ranging between
0 and 12 (higher scores indicating more significant
mental health issues) [26, 27]. These scales were
translated or developed by Taiwanese researchers,
and had previously undergone reliability and valida-
tion tests, exhibiting good performance.

3. Demographic/socioeconomic background: The ques-
tionnaire also included gender, age, level of educa-
tion, marital status, occupational level, tenure, hours
of work per week, and employment status (i.e. per-
manent employee or temporary worker).

All statistical analyses were performed with SPSS soft-
ware version 22, and any p value<0.05 was considered
statistically significant. The survey depicted the socio-
demographic variables of the sample using a descriptive
method. These data were used in conjunction with the
psychological stress level scale, CHQ-12, and C-CBI to
determine sample characteristics. Compared with the
“Survey of Perceptions of Safety and Health in the Work
Environment in 2007 Taiwan,” completed by the Institute
of Occupational Safety and Health, the representative-
ness of survey respondents was assessed. “Workplace
and non-workplace stress level rankings” were also estab-
lished to determine the relative levels of stress produced
by workplace and non-workplace stressors assessed in
the survey.

To determine any differences in stress level assessments
based on demographic and socioeconomic characteris-
tics, t-test and ANOVA analysis were used to compare
various stress scores between different groups (gender,
age, and employment grade), as well as to assess the pro-
portion of variance in stress scores that can be explained
by these variables (explanatory power). This study refer-
ences the analytical methods employed by Hobson et al.
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[13] in their research on assessments of stressors. The
square of point biserial correlation coefficients, rf)bi, was
used for dichotomous categorical variables, whereas
Epsilon?=dfb (F—1)/dfb+dfw was used for variables
with at least three categories.

Finally, to determine the impact of workplace and
non-workplace stressors on symptoms of physical and
mental illness, this study employed a multiple linear
regression analysis and a multiple logistic regression
analysis to examine the connection between stress levels
after incorporating and controlling for demographic and
work characteristic variables frequently used to explain
the mental and physical health of workers. This analysis
included the following 4 dependent variables related to
health consequences: personal burnout, work burnout,
and client burnout scores (continuous variables) from the
C-CBI, as well as mental health score. The analysis clas-
sified respondents scoring <2 on the CHQ-12 as having
“normal mental health” and >3 as having “poor mental
health” based on previous literature on mental health
(categorical variable) [28, 29].

The calculation method of the primary independ-
ent variable for the multiple regression, “total work-
related and non-work-related stress score,” was based
on research by Zimmerman et al. [22] on assessments
of stressors. The incidents marked by respondents as
having been experienced were weighted based on the
average stress level scores of the overall sample. Health
conditions prediction were then performed based on
the resulting sum of stress scores. Thus, this study cal-
culated a composite score of the stress sources experi-
enced within the previous year and compared whether
there were differences in the explanatory power of work-
related/non-work-related stress levels on personal burn-
out, work burnout, client burnout, and CHQ-12 mental
disorder screening status, after adjusting for potential
confounders including demographic and work character-
istic variables.

Results

Respondent characteristics

Among the 2319 survey respondents, 58.3% were male,
73.8% completed undergraduate or higher education,
46.7% were married, and the mean age was 35.6 £ 9 years.
In terms of work characteristics, 56.7% were manufactur-
ing workers, 43.3% were service and public sector work-
ers, 92.6% were full-time employees, the average tenure
was 7.8+£7.6 years, and average weekly working hours
were 53.5+ 14.5 h. For the items from the “worker work-
place and non-workplace psychological stress assessment
scale;” (all items are listed in Table 1 and 2) participants
reported experiencing 3.1£3.1 work-related incidents
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and 1.1£1.8 non-work-related incidents on average
within 1 year prior to the investigation. The average
scores for personal burnout, work burnout, and client
burnout were 45.9, 42.0, and 38.1, respectively. The aver-
age score for the CHQ-12 in this study was 3.8, which
was higher compared to those of Yang’s [28] CHQ-12
mental health study in Taiwanese adults (1.9 on average).

Rankings of workplace/non-workplace stressors

This study assessed the average stress scores and rank-
ings of 35 work-related and 23 non-work-related
stressors examined in this study. The average stress
level scores and rankings of stressors for respondents
in this study are shown in Tables 1 and 2. The highest-
ranked items for work-related stressors were “being
fired or forced to resign” and “company bankruptcy”
(6.18 points for both). These items are both related to
the continuation of careers. The 2 work-related stress
items “unpaid leave/leave of absence” (5.85 points) and
“uncertain career prospects” (6.07 points) suggested by
the researchers were also high-ranked items for work-
related stress. In addition, “a large loss of money at
work” (5.69 points) and “being investigated about your
responsibility to accidents (events) in company” (5.64
points) were also events associated with high levels of
stress in the workplace.

Relatively severe non-work-related stressors included
“serious injury, disease or health degeneration to close
families” (6.93 points) followed by “death of spouse,
child, parent, or sibling” (6.87 points), “large finan-
cial losses or sudden expenditure” (6.71 points) and
“income decrease” (6.62 points). These are incidents
related to changes in the health of close family mem-
bers or family finances. Other categories, such as
relationship or communication problems with fam-
ily members or family crises were also relatively high-
stress non-workplace incidents.

Demographic and socioeconomic differences

in the workplace and non-workplace incidents: gender,
age, and occupational level

Analysis of the data indicates that women reported
higher stress scores for all workplace and non-workplace
incidents than men. Differences in all items were signifi-
cant, expect for “get married” The item with the greatest
gap in stress levels between the genders was “subjected to
sexual harassment”; “gender” explains up to 16.1% of the
variance in the stress scores for this item (i.e,
rﬁbi: 0.161). For age, results showed that workplace inci-
dents such as those related to the continuation of career
(including “being fired or forced to resign” and “company
bankruptcy”), and “work environment automation and
computerization” were more stressful for older
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individuals than for younger individuals. Conversely,
workload or workplace conflicts were more stressful for
younger individuals than for older individuals. However,
the variance explained by the discussed differences
was < 3%. Employing various “employment grade” groups
to compare differences in stress levels also showed that
incidents related to the continuation of career and work-
place conflicts were more stressful for manager-level
individuals than for laborers. Non-workplace incidents,
such as personal or family health deterioration, financial
burdens, and financial losses were also more stressful for
manager-level individuals than for laborers. However, the
explained variance was also < 3%.

Multiple regression analysis for the workplace

and non-workplace stress with personal burnout, work
burnout, client burnout, and physical/mental health

of employees

As seen in Table 3, after controlling for demographic and
work characteristic variables, individuals who reported
high total scores for work-related stress incidents within
the previous year had significantly higher personal burn-
out, work burnout, client burnout, and CHQ-12 scores.
There was no significant correlation between the total
score of non-work-related stress incidents and scores
in personal burnout, work burnout, and client burn-
out; the only significant influence was on CHQ-12 cat-
egorizations. In other words, when controlling other
independent variables, an increase in work-related or
non-work-related stress scores by 1 point multiplied the
odds ratio for CHQ-12 “poor mental health” by ef =1.03.

Discussion

This study was based on the “Evaluation Guidelines for
psychiatric diseases induced by work-related mental
stress” announced by the Council of Labor Affairs (the
Council was upgraded to the Ministry of Labor Affairs in
2014), Taiwan, in 2009. In this study, items of the work-
related and non-work-related incidents in the evaluation
guidelines were converted into a mental stress intensity
evaluation scale. This is the first report of the application
of a work-related psychological disorder evaluation tool
in Taiwan. The data from this study are relevant to vari-
ous industries and provide an epidemiological reference
for work-related stress that is of relevance for several
purposes including academia, legislation, and the devel-
opment of workplace procedures and practice.

When establishing Japan’s evaluation guidelines, Jap-
anese researchers referred to the results of workplace
surveys to classify and demarcate the stress intensity of
work-related/non-work-related SLEs as Levels I, II, or
III for group-level reference data. Whether a Level III
intensity stress source occurred was the most relevant
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Table 3 Multivariate regression analysis/logistic regression analysis for work/non-work-related stress intensity scores
and demographic/work attributes of personal burnout, work burnout and client burnout measured by Copenhagen
Burnout Inventory as well as poor mental health measured by Chinese Health Questionnaire (n=2319)

Personal burnout

Work burnout

Client burnout Poor mental health (CHQ

score=3)
B P B p B P B ef(oR) P

Total intensity score of experienced work- 0.20 *x% 0.22 *xx 0.23 xxx 0.03 1.03 *xX

related stress items (35 items)?
Total intensity score of experienced non- 0.03 ns 0.00 ns 0.02 ns 0.03 1.03 **

work-related stress items (23 items)?
Gender

Male 0 0 0 0

Female 0.23 xxx 0.25 Hxx 359 * 0.58 1.78 xxx
Age (years) —0.08 * —0.12 HxR —0.32 ** —0.03 0.97 *
Education

Senior high and below 0 0 0 0

University/College 0.02 ns 0.06 * 3.08 ns —-022 0.80 ns

Graduate 0.01 ns 0.05 ns —043 ns —0.11 0.90 ns
Marital status

Married/cohabited 0 0 0 0

Single/divorced/separated/widowed 0.00 ns 0.01 ns —-227 ns 0.29 1.33 ns

Seniority (years) 0.02 ns 0.00 ns —0.05 ns 0.02 1.02 ns
Employment grade

G1/G2: manager/professional 0 0 0 0

G3/G4: non-manual skilled/low-skilled —0.09 Hex —0.1 xxx —0.21 ns —0.54 0.58 **

G5/G6: manual skilled/low-skilled —0.05 ns —040 ns —1.25 ns —0.29 0.75 ns
Weekly working hour (hours) 0.06 ** 0.08 o 0.07 ns 0.01 1.01 ns
Employment status

Permanent 0 0 0 0

Non-permanent —0.04 ns —0.04 ns —-7.30 ** —0.25 0.78 ns

*p<0.05; **p < 0.01; ***p <0.001; ns: not significant

? The incidents marked by respondents as having been experienced during the past year were weighted based on the average stress level scores of the experienced
items in the overall sample. This calculation is mainly based on Zimmermann et al. [22]

factor for determining if a person’s psychological dis-
order could be considered an occupational disease
[7-10]. This study refers to the Japanese practice of
quantifying and ranking the psychological stress inten-
sity of Taiwanese workers’ common SLEs inside and
outside the workplace and comparing the results of
event items analysis in the psychological stress assess-
ment scales in Taiwan and Japan. We found that items
such as “company bankruptcy,” “being fired or forced to
retire,” “suffering from severe unreasonable or ill-treat-
ment, humiliation, or violent behavior, and “signifi-
cant financial losses at work,” which received relatively
high-stress intensity rankings in this study, were also
categorized as Level III intensity in the Japanese evalu-
ation guidelines. This indicates that these are signifi-
cant workplace mental stress events in both Taiwan and
Japan. The item that received the lowest work-related
stress ranking in our survey was “work environment

automation and computerization,” which was removed
from the Japanese evaluation guidelines in the most
recent amendment conducted in 2011 [12]. We infer
that the rapid development of information technology
has been generally considered a necessary trend for
management in various industries; for standard enter-
prises and employees, increasing personal information
technology application abilities no longer poses a sig-
nificant challenge. However, the results of this study
showed that for events outside the workplace, greater
differences existed between Taiwan and Japan. The
events “income decrease,” “having difficulties to loan
repayment,” “severe difficulties with immediate fam-
ily members (including parental/marital relationship),”
and “traffic accidents” received an intensity score>6
and reached level III intensity in our study. However,
Japanese evaluation guidelines only listed them as level
II intensity. These events may imply different social
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meanings under the social support system or cultural
context of the 2 countries, so the significance of the
occurrence of these events differs. Thus, to accurately
classify the intensity of SLEs included in the evaluation
guidelines, additional practical or empirical evidence
must be obtained to help judge the social situations of
workers.

By further comparing the results of this study with
those of international studies regarding work-related
stress epidemiology, we found the “work-related”
events that caused higher stress intensities were “being
fired or forced to retire; “company bankruptcy, and
others related to work continuity and job security. This
correlated with the results of an outsourced study con-
ducted by the Ministry of Health, Labor, and Welfare in
Japan that found that employees were generally highly
concerned by “company failure,” ranking this item as
the most stress intensive item for work-related events
[9, 30]. The participants included in this study were
all employed. International work-related stress studies
have found that although a worker may be employed,
if they “perceive” that their job security is threatened,
adverse mental and physical health developments occur
(including depression, anxiety, insomnia, and cardio-
vascular diseases) [31-33]; this type of anticipatory
mindset often produces a greater amount of pressure or
stress than that experienced by people who are unem-
ployed. Precarious employment has been indicated
as an emerging social determinant affecting workers’
health, and research indicates that further development
of the pathogenesis mechanisms will become increas-
ingly important in the next decade [34, 35].

Regarding non-work-related events, analysis of the
research results shows that the events “serious injury,
disease or health degeneration to close families,” “death
of a spouse, children, parents or sibling,” “income
decrease,” “large financial losses or sudden expendi-
ture,” and other related events concerning the loss of
life/health of a loved one or financial difficulties within
the family, caused the highest stress intensities. The
intense psychological stress caused by a loss and the
adjustment after the loss of life/health of a loved one
echoed with the results of earlier studies conducted
in Japan [30] and the United States [11, 13, 18]. How-
ever, after comparing our results with those of inter-
national studies, we found that the participants of this
study also experienced a significant amount of mental
stress regarding economic difficulties, demonstrating
the effect of this stress on workers. Allowing for meth-
odological differences in international studies, there is a
possibility that this problem may be particularly signifi-
cant in Taiwan. This may indicate that for the popula-
tion in Taiwan, the economy is a particularly significant

Page 14 of 17

or sensitive mental stressor. Thus, recognition and sup-
port, especially of public policies and organizational
management, is essential.

To understand whether significant differences existed
in the stress evaluation of various events by various
demographic/work characteristics, the stress intensity
scores were categorized according to “gender;’ “age,” and
“employment grade” (G1/G2: administrators, manag-
ers, and professionals; G3/G4: non-manual skilled/low-
skilled; G5/G6: manual skilled/low-skilled) for group
comparisons. The results indicated that among such 3
categories, “gender” showed the most significant dif-
ference. For all event items in and outside of the work-
place that showed a significant difference according to
gender, females experienced greater stress than males.
This phenomenon is relatively consistent with the trends
observed in Japanese and Unites States investigations [13,
30], and is also similar to the previous studies of gender
differences in personal and work-related burnout [24, 25,
36]. The event item that showed the greatest inter-gender
difference was “sexual harassment”” This result also corre-
lated with the results for the event in Unites States stud-
ies [13]. Therefore, we deduced that sexual harassment in
the workplace typically involves the social context or sce-
narios of gender discrimination and unequal authority,
which are products of or found within a patriarchal cul-
ture and ideology. This means that for sexual harassment,
women showed a higher probability of experiencing this
event as well as a greater degree of injury compared to
men; thus, this event poses a higher psychological threat.
Considering the participants of this study, fewer women
held management positions compared to men (6.7%
vs. 12.2%, data not shown). This partially reflected the
lower authority women have compared to men in the
workplace and society. For stress sources in and outside
the workplace, such as sexual harassment, women may
comparably lack the authority and resources to respond
appropriately. The differences for in and outside work-
place stress experienced by various age groups had no
observable or consistent trend. This result also correlates
with that of similar studies conducted previously [13, 30].
It is likely that workplace stress concerns are different for
workers of different ages; we infer that for younger indi-
viduals, stress was more pronounced when adapting to
the workplace or work demands that required experience,
but for older individuals, job security and retirement-
related benefits were more significant issues. Regard-
ing occupation level, in contrast to previous studies [13,
30] that showed greater stress problems experienced by
blue-collar workers versus supervisors and white-collar
workers, the results of this study indicated that work-
ers at management level experienced higher mental
stress. This trend correlated with the analysis results of
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previous national surveys in Taiwan [36, 37]. We sup-
pose that high-level workers often experience greater
responsibilities at work; thus, they experience greater
stress from events for which they are possibly respon-
sible, and their concerns regarding their physical health
and economy and finances may be greater. Additionally,
it must be noted that although the results showed dif-
ferences in stress intensity for the previously mentioned
demographic groups, these differences should be further
quantified with an “explanatory effect amount or power”
Besides “gender” having an explanatory power of 16% for
“sexual harassment in the workplace,” the stress intensi-
ties of other events in or outside the workplace showed
explanatory powers of <10% for the various demographic
categories. We recommend that for future applications
of the recognized or recognition guidelines, in addition
to considering the group average stress intensity of sex-
ual harassment events in the workplace, a separate and
weighted evaluation of the stress experienced and per-
ceived by individual women should be conducted. For
other events, specialized processing of stress intensity
evaluations according to various demographic categories
are less necessary.

Stress is caused by numerous factors in and outside the
workplace; the analytical results provided in this study
were mainly based on single events. This may limit the
applicability of these results for evaluating the overall
stress intensity experienced by a person in and outside
the workplace. The evaluation guidelines from Japan orig-
inally only evaluated whether a person had experienced
work-related events with a Level III mental stress inten-
sity when assessing work-related stress; however, the
accumulative nature of stress must also be considered.
At the last amendment in 2011 [12], for individuals who
experienced multiple Level II events for workplace stress,
if major stress outside the workplace and personal factors
were excluded, they could be considered to have experi-
enced occupational injury due to overwork or overload-
ing. For this study, we also referenced the stress intensity
calculation method developed by Zimmermann et al
[22] to determine a stress score for SLEs experienced in
or outside the workplace. We found that the influence of
stress on psychosomatic symptoms due to events in and
outside the workplace was similar, but SLEs experienced
in the workplace showed a stronger relationship with
subjective burnout conditions compared to SLEs expe-
rienced outside the workplace. From the results of this
study, the cumulative effect of multiple stressors on the
causes of mental illness cannot be ignored in the identifi-
cation of whether mental illness is work-related.

Although this series of studies considers breadth
(questionnaire survey) and depth (qualitative inter-
views, expert meetings) to investigate the applicability
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of Taiwan’s identification guidelines, there are still some
limitations in the current study. First, due to the cross-
sectional design, we were unable to determine the causal
relationship between stress and symptoms (despite in the
invitation process of study participants, those diagnosed
with a mental illness were excluded). Furthermore, in
this study, the contents of the questionnaire was subject
to the identification guidelines. We propose to consider
further the theory of work stress and life events meas-
urement to continuously improve the content and scor-
ing method for major SLEs as well as daily hassles in the
follow-up study. In addition, it would also be worthwhile
mentioning the fact that different sampling methods
were used from different participating firms in the study,
which raises the potential for selection bias. Compar-
ing the characteristics of our study participants with the
wider Taiwanese worker population [37] for age, gen-
der, and education level showed that the participants of
this study were comparatively younger, more educated,
worked longer, with 90% of them officially or perma-
nently employed. Compared to the results published by
Yang [28] regarding the CHQ-12 psychiatric conditions
of adults in Taiwan, the psychiatric condition of the par-
ticipants in this study showed significantly higher scores.
These participants may represent a subgroup of nation-
wide employees who have experienced greater work-
related stress. The theoretical inferences of the results
of this study for people with lower education levels,
temporary or non-official employment, or who are self-
employed (such as employers or people who run their
own businesses) are limited. The participant diversity of
this preliminary study was achieved by conducting sup-
plementary qualitative in-depth interviews with workers
from a wider scope [21]. We recommend that a subse-
quent study expand the research to include workers from
a greater number of industries and employment identi-
ties to increase the research sample’s representativeness
of the national employee population.

Conclusions

Despite the limitations described, this study provides
population-level quantitative survey data for the system
of accrediting psychological disorders as an occupational
injury. By conducting interviews with workers and utiliz-
ing related content, people’s mental stress intensity levels
were determined and the significant contributing factors
analyzed. The results can be used by those employed in
the occupational medicine field and psychiatrists to facili-
tate clinical diagnosis of whether psychological disorders
are caused by work-related stress. The results of this study
indicate that when applied to Taiwan, the stress intensity
levels of certain events differed from the values listed in
the Japanese evaluation guidelines. Furthermore, we also
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identified several other important SLEs that occur in and
outside the workplace in Taiwan. We anticipate that the
results of this study will be used as a reference point for
future developments and amendments of the recognized or
recognition guidelines. Besides their significance for occu-
pational health policies, the results of this study are also
valuable for industries. By understanding the common or
concern-inducing SLEs experienced by employees, com-
panies can appropriately develop and prioritize employee
support protocols and services. Thus, all available resources
can be utilized with the greatest efficiency, and the health
risks caused by employees’ mental stress can be effectively
managed.
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