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中文摘要 

根據世界勞工組織估計，2010 年約有 313 百萬名勞工發生需要離開工作至

少 4 天以上的職業傷害，而在台灣每年平均亦有超過五萬名勞工發生職業傷害。

過去研究發現勞工在職業傷害發生後的第三個月與第 12 個月，有部分勞工會產

生自殺意念與精神疾病，而這些精神症狀也影響其復工情形。 

過去的研究發現，在創傷事件發生後多年，有部分的人仍飽受精神症狀與自

殺意念所苦，然而，目前鮮少有流行病學研究，對發生職業傷害的勞工進行長期

追蹤調查，因此本研究目的，希望了解在職業傷害後多年，勞工們的精神疾病與

自殺意念盛行率，以及其生活品質狀況，並且找出影響其精神健康與生活品質的

因子。 

在 2009 年，我們追蹤 4,403 位發生職業傷害的勞工，分別在他們發生職業

傷害發生後第三個月與 12 個月，調查精神症狀與復工情形。本計畫預計追蹤過

去曾經回覆過我們問卷的勞工，調查他們受傷後第六年的精神疾病與自殺意念盛

行率，及生活品質。本研究將使用簡式健康表(Brief Symptom Rating Scale, 

BSRS-5)、創傷後症候群檢查表（Post-traumatic Symptoms Checklist, PTSC）、世

衛組織生活品質問卷台灣簡明版(World Health Organization Quality of Life, 

WHOQOL-BREF)作為測量工具。對於精神症狀(BSRS-5 或 PTSC 或有自殺意念)

嚴重的個案，我們會使用中文版迷你國際神經精神會談工具(the Taiwanese 

version of the Mini-international Neuropsychiatric Interview, MINI)為其進行精神疾

病與自殺傾向之診斷。本研究目的如下： 

1. 推估勞工職業傷害後第六年精神疾病的盛行率、與探討影響其精神症狀之相

關因子。 

2. 推估勞工職業傷害後第六年自殺傾向的盛行率、與影響自殺意念的相關因子，

並計算危害因子對自殺意念的可歸因風險( population attributable risk, 
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PAR)。 

3. 探討勞工職業傷害後第六年的生活品質，以及影響其生活品質的相關因子。 

此系列研究的重要發現如下：1) 與職業傷後害第三個月與第十二個月相比，

勞工在受傷後第六年精神疾病盛行率較高，憂鬱症盛行率為9.2%，創傷壓力症候

群與創傷後壓力症候群亞症候群7.2%，廣泛性焦慮症盛行率6.9%。影響精神症

況的相關因子為受傷嚴重度，再次發生需住院三天以上之職業傷害，失業，與職

業傷後害工作不穩定。2) 與職業傷後害第三個月與第十二個月相比，勞工在受

傷後第六年的自殺傾向盛行率較高，為10.2%。影響勞工自殺意念的相關因子為

嚴重外觀受損，再次發生需住院三天以上之職業傷害，過去一年不穩定的工作狀

態，與職業傷後害薪水減少；其可歸因風險分別為12.7%，4.9%， 13.2%與19.0%。

3) 職業傷害後重大生活事件，過去一年不穩定的工作狀態，與職業傷害後薪水

減少，影響勞工受傷後第六年生活品質。 

 

中文關鍵字：職業傷害;精神疾病;自殺意念;心理健康;生活品質 
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Abstract 

In 2010, the International Labour Organization (ILO) estimated that more than 

313 million nonfatal occupational accidents (requiring at least 4 days of absence from 

work). In Taiwan, >50,000 workers suffer from occupational injury yearly, and 68% 

of them are hospitalized. Previous studies found that a certain proportion of workers 

reported having suicidal ideation and developed psychiatric disorders at 3 month and 

12 months after occupational injury. Moreover, these psychological symptoms 

affected their return-to-work. 

Several years after a traumatic event, some people still experience psychological 

symptoms and suicidality. However, literature on the long-term following up in 

workers with occupational injury is relatively lacking. Therefore, this study 

investigated the long-term prevalence of psychiatric disorders and suicidality after 

occupational injury, and their Health-related quality of life (HRQOL) at 6 years after 

occupational injury. 

In Taiwan, a total of 4,403 workers were hospitalized for 3 days or longer and 

received occupational inpatient compensation from labor insurance between February 

1 and August 31, 2009. We recruited them and followed up their psychological 

symptoms at 3 and 12 months. Those who completed the questionnaire at 3 or 12 
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months participated in a survey at 6 years after occupational injury. We used Brief 

Symptom Rating Scale (BSRS-5), Post-traumatic Symptoms Checklist (PTSC), and 

World Health Organization Quality of Life (WHOQOL-BREF) to assess their 

psychological symptoms and HRQOL. For Participants who reported sever 

psychological symptoms or having suicidal ideation, an in-depth psychiatric 

evaluation was performed using the Mini-international Neuropsychiatric Interview.  

The purposes of this series of studies were to estimate the prevalence rates of 

psychiatric disorders and suicidality at 6 years after occupational injury and identify 

relative factors for poor psychological symptoms. In addition, we followed up 

occupationally injured workers to determine their HRQOL at 6 years after injury and 

to determine factors affecting each HRQOL domain. 

The main findings of results were as follows: 1) the estimated rates of major 

depression and post-traumatic stress disorder (PTSD)/partial PTSD were 9.2% and 

7.2%, respectively, and both these rates were higher at 6 years after injury than at 

3 and12 months after injury. Relevant factors for poor psychological health were 

severity of injury and instability of work. 2) the estimated MINI-diagnosed suicidality 

rates at 3 months, 12 months, and 6 years after occupational injury were 5.6%, 5.9%, 

and 10.2%, respectively. Injury majorly affecting the physical appearance, 

experienced additional occupational injury requiring hospitalization for >3 days, 
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unstable employment, and having lower income than that before occupational injury 

were the most crucial factors. The adjusted PARs (aPARs) for these factors were 

12.7%, 4.9% 13.2%, and 19.0%, respectively, for having suicidal ideation.3) Adverse 

life events and additional severe occupational injuries that occurred within the 

follow-up period, unstable employment, and decreased salary after the injury were 

significant factors for low scores in all domains of the WHOQOL-BREF. 

 

Keywords: occupational injury; psychiatric disorders; suicidality; suicidal ideation; 

WHOQOL-BREF 
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Chapter 1 Introduction 

Of the 3 billion workers worldwide, more than 317 million workers are estimated 

to be absent from work for longer than 3 days because of the occurrence of injury at 

work 
1
. This equates to an average of 850,000 workers being injured every day. After 

occupational injury (OI), a certain proportions of workers develop suicidal ideation 
2
. 

Moreover, a percentage of injured workers develop mental disorders within 2 years of 

the injury 
3-6

. In addition, those with poorer psychological conditions had a poorer 

opportunity to return to work 
7
, and those who with a disability of the upper or lower 

extremity tended to have higher mortality from self-harm in later life than did the 

general population 
8
. In cases of severe injury, a proportion of workers spent the rest 

of their life suffering from psychological ailments.  

Because post-traumatic stress disorder (PTSD) and major depression are the 

most commonly reported psychiatric disorders after a traumatic event 
9-12

 , these 

conditions are more frequently studied in injured workers, and other conditions are 

less investigated. In addition, injury 
13

 and mental disorders 
14,15

 are risk factors for 

suicidality. A previous study found that 8.3% of workers exhibit suicidal ideation 

within 1 year after OI 
2
. However, longer term follow-up studies of suicidality after 

OI have been relatively lacking despite the finding that the consequences of OI may 
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persist for many years 
16-19

. 

Health-related quality of life (HRQOL) is recognized as a measurement of the 

health status of individuals that is influenced by a person’s experiences, beliefs, 

expectations, and perceptions 
20,21

. HRQOL has been used to assess how disease 

impairs a person’s subjective well-being across a wide range of areas 
22

. Many years 

after traumatic injury, injured patients had lower quality of life (QOL) scores than did 

the normal population 
23,24

. Occupational injury not only affects workers’ mental 

health, but also impacts on their employment and family life 
16,19

. However, 

documentation of the QOL impact among injured workers years after injuries is 

crucial.  

Therefore, the current study followed up occupationally injured workers’ 

psychiatric conditions and health-related quality of life at 6 years after occupational 

injury. The objectives of this doctoral dissertation were: 

1. To determine the prevalence rates of depressive, anxiety, and PTSDs and identified 

the predictive factors for related psychological symptoms at 6 years after occupational 

injury. 

2. To estimate the prevalence rate of suicidality at different time points of follow-up 

and determine the risk factors for suicidal ideation at 6 years after injury.  

3. To determine occupationally injured workers’ HRQOL at 6 years after injury and to 
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determine factors affecting each HRQOL domain  
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Chapter 2 Literature Review 

A. The prevalence rates of psychiatric disorders after OI 

Larsson and Bjömsting followed up on injured workers at 5 years after injury 

and reported that the prevalence rates of depression were 3%–12% depending on the 

degree of impairment 
25

. Dong and coworkers used a questionnaire to assess the 

long-term psychological outcomes among construction workers who sustained 

occupational injuries and revealed that the prevalence rates of depression, emotional 

problems, and physician-diagnosed psychiatric conditions were 17.0%, 12.3%, and 

6.3%, respectively 
18

. Because post-traumatic stress disorder (PTSD) and major 

depression are the most commonly reported psychiatric disorders after a traumatic 

event 
9-12

 , these conditions are more frequently studied in injured workers, and other 

conditions are less investigated. 

B. The risk factors for suicidality 

Suicide is the fourteenth leading cause of death, accounting for 1.4% of all 

deaths worldwide 
26

. More than 800,000 people have completed suicide every year, 

and more than half of this population are aged between 15 and 44 years 
27

. Mental 

disorders are a risk factor for suicide 
14,15

. The pooled relative risks (RRs) for suicide 
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are estimated to be 19.9, 12.6, 7.6, 5.7, and 2.7 for major depressive disorder, 

schizophrenia, anorexia nervosa, bipolar disorder, and anxiety disorder, respectively. 

Overall, mental disorders and substance abuse are responsible for two-thirds of all 

suicides in China, India, and Taiwan 
28

. Other identified risk factors include having a 

lower education level, being unmarried, having lower social support, and 

experiencing recent or long-term negative life events, such as financial problems and 

serious physical problems 
29,30

. 

C. Suicidality after OI 

Suicidality covers a broad range of conditions including suicidal ideation, suicide 

plans, suicide attempts, and completed suicide. The first three conditions can be 

considered warning signs for completed suicide 
31,32

. Injury contributes to suicidality 

13
. A previous study found that 8.3%–11.0% of workers exhibit suicidal ideation 

within 1 year after OI 
2
. However, longer term follow-up studies of suicidality after 

OI have been relatively lacking despite the finding that the consequences of OI may 

persist for many years 
18,19

. 

D. Health related quality of life after OI 

HRQOL after occupational injury has been less studied and is insufficiently 

understood. Investigations in Egypt 
33

, Iran 
34

, and the USA 
35

 found reduced HRQOL, 

	 	

doi:10.6342/NTU201700299



6 

especially in the physical components 
35

 among those with occupational injuries. 

However, the follow-up periods of these studies were relatively short (up to 1 and 1.5 

years after injury). Longer term follow-up studies on workers’ QOL after 

occupational injury remain lacking. 
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Chapter 3 Materials and Methods 

From February to August 2009, 4,403 workers sustained occupational injury and 

were hospitalized for 3 days or longer in Taiwan. Two surveys on psychiatric 

conditions were conducted at 3 and 12 months after occupational injury, and 2,308 

workers responded to either survey. They were followed up at 6 years after 

occupational injury and were mailed a self-reported questionnaire survey. 

The study and design framework were shown in figure 1 and 2. The detailed 

description of each study will describe in next subsections  

A. Part Ι 

A.1.1 Study subjects 

This study investigated the consequences of occupational injuries. Of 4,403 

workers who were hospitalized for 3 days or longer and who received occupational 

inpatient compensation from labor insurance between February 01 and August 31, 

2009, 2,308 completed the questionnaire at 3 and/or 12 months after injury. Among 

these 2,308 injured workers, 18 were deceased and 575 were unreachable because of 

changes in address and/or phone number, leaving 1,715 workers eligible for the study. 

This study was approved by the Research and Ethical Committee of National Taiwan 
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University Medical Center and complied with the principles outlined in the 

Declaration of Helsinki. Only those who consented to the study were administered the 

questionnaire survey. Oral informed consent was obtained before each MINI.  

A.1.2 Procedure 

 A two-stage survey was performed as described in previous reports 
3,4

. The first 

stage involved a self-administered questionnaire comprising items on demographics, 

work instability, and psychological symptoms from the five-item Brief Symptom 

Rating Scale (BSRS-5) and the Post-traumatic Symptom Checklist (PTSC). Six years 

after the injury, this questionnaire was posted to the subjects’ addresses. If any 

incomplete questionnaires were returned, a phone interview was conducted to obtain 

responses for all unanswered questions. Participants were eligible for the second-stage 

phone interview if (1) their total BSRS-5 score was ≥6, (2) any of their PTSC items 

were scored as ‘‘severe’’ or higher, or (3) any two of their PTSC items were scored as 

‘‘moderate’’ or higher. Psychiatrists or trained nurses invited candidates for the 

second-stage phone interview, and once they consented, the phone interview was 

scheduled within 4 weeks of their returning the questionnaire. The Taiwanese version 

of the Mini-international Neuropsychiatric Interview (MINI) was used for the phone 

interview. In this study, one psychiatrist and two registered nurses trained by a senior 

psychiatrist conducted the MINI. If the interviewers encountered any uncertainty, the 
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senior psychiatrist was consulted for the final diagnosis. 

A.1.3 Measurements   

BSRS-5 (5-item brief symptom rating scale) 

The BSRS-5 is derived from the Symptom Checklist-90-revised (SCL-90R) and 

the 50-item BSRS (BSRS-50). It comprises five items and measures the following 

psychopathologies: feeling tense (anxiety), feeling blue (depression), being easily 

annoyed or irritated (hostility), feeling inferior to others (interpersonal sensitivity), 

and having trouble falling asleep (insomnia). Each item was scored on a five-point 

scale as follows: 0 (not at all), 1 (a little bit), 2 (moderate), 3 (quite a bit), and 4 

(extremely). Total scores ranged from 0 to 20, with higher scores indicating more 

severe psychological symptoms, and the best cutoff point of BSRS-5 scores for 

identifying psychiatric disorders was set at ≥6 
36

. The validity and reproducibility of 

this scale had previously been examined with good internal consistency and test–

retest reliability in people from Taiwan 
36,37

. 

Post traumatic symptom checklist (PTSC) 

The PTSC is a 3-item checklist for the rapid screening of PTSD symptoms 

experienced in the previous 1 week, with assessed symptoms corresponding to the 

Diagnostic and Statistical Manual of Mental Disorders IV (DSM-IV) symptom 

clusters of PTSD, namely re-experiencing, numbness, and hyperarousal 
38

. These 
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items are as follows: ‘‘Have you been encountering any physical discomfort after this 

event (including sweating, tremors, racing heart, tachypnea, nausea, or diarrhea)?’’; 

‘‘Have you been unable to feel sad or happy after this event?’’; and ‘‘Do you become 

easily startled after this event?’’ In this study, “this event” referred to the occupational 

injury in 2009. The response to each item was rated on a five-point Likert scale as 

follows: 0 (no), 1 (mild), 2 (moderate), 3 (severe), and 4 (very severe). The internal 

consistency of the PTSC, as measured by Cronbach’s alpha, was 0.78, with a 

sensitivity of 89.5 % and a specificity of 98.8 % 
3
.  

The Taiwanese version of the MINI 

Sheehan et al. developed MINI according to DSM-IV symptoms 
39

. The 

Taiwanese Society of Psychiatry subsequently developed a Taiwanese version of the 

MINI (from the English version of the MINI 5.0), which is widely used among the 

Taiwan community 
36,40

. In this study, we only surveyed 16 Axis I diagnoses, partial 

PTSD (PPTSD), and suicidality. The 16 Axis I diagnoses were major depression, 

dysthymia, manic episode, hypomanic episode, panic disorder, agoraphobia, social 

phobia, obsessive–compulsive disorder, PTSD, alcohol dependence, alcohol abuse, 

substance dependence, substance abuse, anorexia nervosa, bulimia nervosa, and 

generalized anxiety disorder. The PTSD module was used to identify the cases of 

PPTSD, the details of which are reported elsewhere 
41

. The criteria for diagnosing 
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PTSD were defined as follows: (1) a positive response to the item on intrusion 

symptoms, (2) positive responses for at least three of six symptoms of 

avoidance/numbing, (3) positive responses for at least two of five symptoms of 

hyperarousal, and (4) the presence of distress and impairment. Participants who did 

not meet these criteria for PTSD but who endorsed the presence of a combination of 

two of the three clusters (intrusion, avoidance/numbing, or hyperarousal) and 

endorsed distress or impairment, were considered to have PPTSD 
3,4

.  

Severity indicators of injury 

Data regarding the duration of hospital stay (days) immediately after the 

occupational injury in 2009 and whether the injury affected physical appearance 

(“none,” “mild,” or “severe”) were obtained mainly from the questionnaire survey at 3 

and 12 months after injury, respectively.  

Current work status and instability of work 

In the survey, the participants were asked “Do you currently have a job?” to 

investigate the employment status and “How many different companies have you 

worked for since 2009?” to estimate the work instability after the injury. 

Family and social factors 

Covariates included participants’ age, sex, marital status, education level, 

experience of major adverse life events (such as divorce, illness, litigation, and 

	 	

doi:10.6342/NTU201700299



12 

bankruptcy) during the 6-year follow-up period after the occupational injury, the 

presence of family members requiring care, and the number of occupational 

injury-related hospitalizations since 2009 that had lasted for 3 days or longer.  

A.1.4 Statistical analysis 

Descriptive statistics were used to analyze the distribution of the covariates and 

psychological symptoms and to estimate the prevalence rate of psychiatric disorders 

among participants. The prevalence rates of psychiatric disorders at 6 years after 

occupational injury were estimated by multiplying the percentage of the high scores in 

BSRS-5 or PTSC by the percentage of participants diagnosed as having psychiatric 

disorders through the MINI. A linear regression model was used to determine the 

factors contributing to the BSRS-5 and PTSC scores. JMP 10.0 was used for data 

analyses 
42

.  

B. Part Ⅱ 

B.1.1 Study subjects 

In Taiwan, a total of 4,403 workers were hospitalized for 3 days or longer and 

received occupational inpatient compensation from labor insurance between February 

1 and August 31, 2009. We recruited them and followed up their psychological 

symptoms at 3 and 12 months. Those who completed the questionnaire at 3 or 12 
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months participated in a survey at 6 years after OI. A total of 2,308 injured workers 

completed the questionnaire at 3 or 12 months. A total of 593 workers were excluded 

because they were deceased or unreachable; thus, 1,715 workers were included in the 

survey at 6 years. 

This study was approved by the Research and Ethical Committee (REC) of the 

National Taiwan University Medical Center. Only workers who consented to 

participate in the study completed the questionnaire survey. Oral informed consent 

was also obtained before each MINI interview. 

B.1.2 Procedure 

 Each survey was divided into two stages. In the first stage, a self-administered 

questionnaire was mailed to the workers to investigate their demographics, work 

instability, injury severity, and suicidal ideation. Those who reported having suicide 

ideation or those who had high scores on the 5-item Brief Symptom Rating Scale 

(BSRS-5) in the first stage were candidates for the second-stage phone interview. 

Psychiatrists or trained nurses used the Taiwanese version of MINI to conduct the 

second-stage phone interview with the candidates; once the candidates had provided 

oral consent, the phone interview was arranged within 4 weeks after they returned the 

questionnaire. 
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B.1.3 Measurements   

Individual characteristics 

At 3 months, 12 months, and 6 years, we assessed the workers’ age, sex, marital 

status, education level, adverse life events within the follow-up period (divorce, 

personal and family illness, traffic accident, litigation, and bankruptcy), and work 

status at the time of the questionnaire survey. 

Injury severity 

The following severity indicators of OI were assessed at 3 and 12 months: (1) the 

length of hospital stay (days) immediately after the injury and (2) whether the injury 

affected physical appearance (none, mild, or severe). At 6 years, the length of hospital 

stay (days) immediately after the injury occurring in 2009 was obtained mainly from 

the questionnaire administered at 3 months after the injury. Moreover, whether the 

injury affected the physical appearance was obtained mainly from the questionnaire 

administered at 12 months after the injury. 

Work-related data at 6 years after occupational injury 

Whether the workers experienced additional OIs requiring hospitalization for 

longer than 3 days was assessed at 6 years. “What kind of work contract have you had 

for the past one year?” was used to determine long-term work stability. Long-term 

fulltime employment was categorized as stable employment, and short-term, part-time, 
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and temporary employment were categorized as unstable employment. “What is your 

current monthly income as a percentage of your income before the OI in 2009??” was 

also used to assess the income after OI in comparison with that before the injury. 

Reduced income was defined as a current monthly income less than that before OI. 

BSRS-5 (5-item brief symptom rating scale) 

BSRS-5 is a five items and self-reported questionnaire. It was derived from the 

symptom checklist-90-Revised (SCL-90R) and the 50-item brief symptom rating 

scale (BSRS-50). The full scale contained the following psychopathology: feeling 

tense (anxiety), blue (depression), easily annoyed or irritated (hostility), inferior to 

others (interpersonal sensitivity), and trouble falling asleep (insomnia). Each item was 

a five-point scale as follows: 0, not at all; 1, a little bit; 2, moderately; 3, quite a bit; 4, 

extremely. Total score range from 0-20, with higher scores indicating severer 

psychological symptoms and the best cut-off point of BSRS-5 to identify psychiatric 

cases was set at greater or equal to 6 
36

. The validity and reproducibility of the 

BSRS-5 were previously examined for Taiwanese people. The internal consistency 

coefficients of the BSRS-5 ranged from 0.77 to 0.99. The test–retest reliability 

coefficient was 0.82, and the rate of accurate classification of the BSRS-5 ranged 

from 76.3% to 82.6% when the cutoff point was 5/6 
36,37

. BSRS-5 has been used as a 

screening instrument for suicidal ideation among different populations in Taiwan 
43-45

. 
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Suicidal ideation 

The question “Do you have thoughts of ending your life?” in the BSRS-50 
46

 was 

used to assess suicidal ideation. The item was rated on the aforementioned 5-point 

scale. Workers who scored more than 0 were defined as having suicidal ideation. The 

item was added at the end of BSRS-5 and was applied in previous surveys 
43-45

. 

The Taiwanese version of MINI 

In this study, we used the suicide module of MINI
39,47

 to assess the prevalence 

rate of suicidality in the past month. This module uses specific questions to assess 

suicidal ideation, suicide plans, and suicide attempts within the past month and 

lifetime suicide attempts. The Taiwanese version of MINI, which was developed by 

the Taiwanese Society of Psychiatry according to the English version of MINI 5.0, is 

widely used in Taiwan 
40,48,49

. The suicide module of MINI has been documented as a 

valid screening tool for the risk of suicidality 
50

. 

B.1.4 Statistical analyses 

Descriptive statistics were used to analyze the distribution of the covariates and 

suicidal ideation and to estimate the prevalence rate of suicidality in the past month 

among participants. The prevalence rates of suicidality at 6 years after OI were 

estimated by multiplying the percentage of the percentage of the high scores in 

BSRS-5 or having suicidal ideation by the percentage of workers with 
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MINI-diagnosed suicidality among those who participated in the MINI interviews. 

Logistic regression was performed to examine the association between predictors 

and suicidal ideation. The significant variables in the logistic regression model were 

included in the multiple logistical regression model. In the aforementioned models, 

we the calculated 95% confidence intervals (CIs) for odds ratios (ORs). CIs that did 

not include 1.0 were considered statistically significant. In addition, the Poisson 

log-linear regression model was performed to calculate the risk ratios (RRs), and the 

adjusted RR (aRR) was calculated after adjusting for significant variables. Population 

attributable risks (PARs) were calculated to determine the proportion of workers with 

suicidal ideation that would be prevented if the risk factors were absent. The 

following expression was adapted for PAR calculation: [(Incidence in the total 

population) − (Incidence in the non-exposed group)/Incidence in the total population] 

40
. JMP 10.0 was used as an overall statistical package for data analyses 

42
.  

C. Part Ⅲ 

C.1.1 Study subjects 

In our previous study, we had recruited workers who had been hospitalized for 

days or longer because of occupational injuries between February 01 and August 31, 

2009. A structured questionnaire survey was performed at 3 and 12 months after the 
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injury. A total of 2,308 participants completed either survey 
3,51

. Those participants 

are the candidates of this study. This study was approved by the Research and Ethical 

Committee (NTUH-REC No.: 201401075RINB) of the National Taiwan University 

Medical Center. Only those who consented to participation in the study were invited 

to complete the questionnaire survey.  

C.1.2 Procedure 

 At 6 years after injury, the candidates of this study were invited to participate in 

the questionnaire survey. A self-reported questionnaire that comprised items on 

patients’ demographics, employment status, and quality of life was posted to the 

homes of all the participants. If a participant did not respond to the questionnaire, they 

were contacted via telephone and invited to participate in the study. Three attempts 

were made at different times of the day. If a questionnaire was incompletely answered, 

a phone interview was performed to obtain complete responses.  

C.1.3 Measurements 

Demographic variables 

We collected the patients’ sociodemographic data, including information on age, 

sex, marital status, education level, and whether any family members required care. 

Severity indicators for the injury event were (1) the length of hospital stay (in days) 
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immediately after the occupational injury in 2009 and (2) whether the injury affected 

physical appearance (“none,” “mild,” or “severe”); these data were obtained from 

previous surveys. In addition, the questionnaire enquired whether the participant had 

experienced additional occupational injuries requiring hospitalization for >3 days and 

whether the participant had experienced any major adverse life events (such as 

divorce, illness, litigation, death of a family member, and bankruptcy) during the 

6-year follow-up period. To determine job stability, the following question was asked: 

“What kind of work contract have you had for the past 1 year?” Long-term fulltime 

employment was categorized as stable employment and short-term or part-time 

employment and temporary jobs as unstable employment. The income related to 

employment was assessed by asking “What percentage best describes your current 

monthly salary compared with your salary before the occupational injury in 2009?” 

Potential answers ranged from 10% up to 100%, and >100%. Reduced salary was 

defined as a current monthly salary that was <100% of that before the occupational 

injury.  

The Taiwanese version of the World Health Organization QOL scale-abbreviated 

version 

In 1991, the World Health Organization (WHO) initiated a project to develop an 

international QOL instrument that included 100-items (WHOQOL-100) 
20

. 
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Subsequently, a WHOQOL research group simplified the WHOQOL-100 to a brief 

version called the WHOQOL-BREF 
52

. The Taiwanese version of the 

WHOQOL-BREF contains 26 items from the original WHOQOL-BREF and two 

Taiwanese national items 
53

. The 26-item WHOQOL-BREF comprised two generic 

items (overall quality of life and general health), and the remaining 24 items were 

further categorized into four domains: physical (seven items), psychological (six 

items), social relationships (three items), and environment (eight items). The two 

Taiwanese national items (i.e., being respected by others and being able to get the 

things you like to eat) were classified into the social relationships and environment 

domains, respectively. Respondents rated the intensity, frequency, or evaluation of the 

selected attributes of QOL during the previous 2 weeks on a 5-point Likert response 

scale. The two generic items were rated as a single score (range, 1–5). Each domain 

score ranged from 4 to 20 and was calculated by multiplying the average score of all 

items in the respective domain by 4, with higher scores indicating better QOL in the 

corresponding domain. The Taiwanese version of the WHOQOL-BREF has been 

widely used in Taiwan 
54-56

. 

C.1.4 Statistical analysis 

All data were entered and analyzed using the JMP 10 statistical package 
42

. 

Descriptive statistics were used to analyze the distribution of the covariates and the 
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mean scores of the four QOL domains. The student’s t-test and analysis of variance 

(ANOVA) were used to determine the differences among categories of demographic 

variables. Significant potential confounders, namely marital status, adverse life events 

within the follow-up period, the presence of family members requiring care, 

additional occupational injuries, injury severity, and employment status, were 

included in a multiple linear regression model to evaluate their association with the 

primary effects of interest (i.e., the scores of the four QOL domains). All tests were 

two-sided, and the differences were considered statistically significant at p < 0.05. 
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Chapter 4 Results 

A. PartⅠ 

One-third (33.5%, 574/1,715) of the recruited participants satisfactorily 

completed this study. The scheme of participant recruitment is shown in Figure 1.  

The average participant age was 47.7 years [standard deviation (SD) = 11.1], and 

a majority of these participants were male (67.4 %). Most were married (69.3 %) and 

had an education level of high school or above (73.5 %). Two-thirds of the 

participants had experienced major adverse life events within the follow-up period, 

and 26.7% had a family member requiring care. The average hospital stay 

immediately after injury was 9.4 days (SD = 10.7) in 2009, and 21.0 % of injuries had 

a major impact on the workers’ physical appearance. In addition, 13% of the 

participants subsequently experienced another occupational accident(s) requiring 

hospitalization for 3 days or longer. More than one-third of the workers had to quit 

their job at least once after the injury, 7.5% retired, and another 7.5% were 

unemployed (Table 1). 

Two-fifths of the participants scored 6 or higher on the BSRS-5, and “insomnia” 

was the most frequently reported psychological symptom. ‘‘Becoming easily startled’’ 

was the most commonly reported symptom in the 17.5 % who met the PTSC criteria 
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(Table 2). A total of 243 (42.6 %) participants scored high on either the BRSR-5 or 

PTSC and were candidates for the MINI in the second stage of the survey. Of them, 

135 (55.5 %) completed the MINI, and approximately one-third had major depression, 

one-sixth had PTSD or PPTSD, and one-sixth had generalized anxiety disorder (Table 

3). Among the 108 workers who did not complete the MINI, 56 could not be reached 

over phone after at least three attempts, 50 refused to participate, and two become 

irritable and could not continue the interview because it triggered negative emotions 

in them. Those who completed and those who did not complete the MINI had similar 

BSRS-5 and PTSC scores. 

Because 42.6 % of the injured workers scored high in the BSRS-5/PTSC 

screening, the estimated rates of current major depression, PTSD or PPTSD, and 

generalized anxiety disorder of the 570 injured workers were 9.2%, 7.2%, and 6.9%, 

respectively (Table 3). 

Table 4 shows the risk factors for high BSRS-5 and PTSC scores. After 

adjustment for family and social factors, longer hospital stay immediately after injury, 

affected physical appearance, and current unemployment were significantly related to 

the BSRS-5 and PTSC scores at 6 years after occupational injury (Table 4). In 

addition, work instability was related to high BSRS-5 scores. 
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B. Part Ⅱ 

The participants’ recruitment and the prevalence rate of suicidal ideation at 3 and 

12 months after OI are described in a previous study 
2
. Briefly, of the 4,403 injured 

workers requiring hospitalization for longer than 3 days, 2,001 and 1,233 workers 

participated in the surveys at 3 and 12 months after OI. Only those who completed 

either the 3- or 12-month survey (n = 1,715) were included in the 6-year survey. 

Suicidal ideation was reported by 8.3%, 11.0%, and 16.5% of participants at 3 months, 

12 months, and 6 years after OI, respectively. A BSRS-5 score of 6 or higher was 

found in 28.8%, 24.6%, and 40.0% of participants at 3 months, 12 months, and 6 

years after the injury, respectively. These participants were the candidates of the 

second stage of the survey involving the MINI phone interview (Table 5). 

Table 6 depicts the estimated MINI-diagnosed suicidality rates at different stages 

of the survey. The estimated MINI-diagnosed suicidality rates were 5.6%, 5.9%, and 

10.2% at 3, 12 months, and 6 years after OI, respectively (Table 6). 

Table 7 depicts the potential risk factors and their crude ORs for suicidal ideation 

among workers who participated in the 6-year survey. The average age was 47.7 years 

[standard deviation (SD) =11.1], and the majority of the participants were men 

(67.4%). Most of the participants were married (69.3%) and had an education level of 

high school or above (73.5%). Two-thirds experienced a major adverse life event 
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within the follow-up period, and 26.7% had a family member requiring care. The 

average hospital stay immediately after injury was 9.4 days (SD = 10.7) in 2009, and 

among 21.0% of the participants, the injury had majorly affected their physical 

appearance. In addition, 13% of the participants experienced additional occupational 

accident(s) requiring hospitalization for longer than 3 days. Approximately 30% of the 

workers had unstable employment within 1 year before the questionnaire survey, and 

37% had lower income in the past 1 year than that before OI. At 6 years after the 

injury, elevated ORs for suicidal ideation were found for workers who experienced an 

adverse life event within the follow-up period, had a family member requiring care, 

reported that the injury majorly affected their physical appearance, experienced 

additional OI requiring hospitalization for longer than 3 days, had an unstable 

employment contract, or had lower income in the past 1 year than that before OI. 

All significant variables in Table 3 were included in the mutually adjusted model 

for estimation of RRs and PARs for suicidal ideation (Table 8). After adjustment for 

potential variables, the following factors were significant: reporting that the injury 

majorly affected the physical appearance, experiencing additional OI requiring 

hospitalization for longer than 3 days, having an unstable employment contract, and 

having lower income in the past 1 year than that before OI. The adjusted PARs 

(aPARs) for each factor were 12.7, 4.9, 13.2, and 19.0, respectively. 
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C. Part Ⅲ 

At 6 years after occupational injury in 2009, 18 workers had died and 575 could 

not be reached because of a changed address and/or phone number. A total of 1,715 

participants were candidates for this study. Among them, 574 returned the 

questionnaire, but only 563 (32.8%) completed it satisfactorily. The scheme of 

candidate recruitment is shown in Figure 2.  

Table 1 shows the data regarding demographics and injury-related conditions of 

the participants. Their mean age was 47.6 years, and 67.3 % were male. Most 

participants were married (69.4 %) and had an education level of high school or above 

(73.7 %). Two-thirds of the participants had experienced adverse life events within 

the follow-up period, and 26.6% had a family member requiring care. Regarding the 

severity of the occupational injury in 2009, 38.0% of injured workers were 

hospitalized for ≥8 days immediately after the injury, and 21.0% of the injured 

workers believed that the injury had a major effect on their physical appearance. 

Approximately 13% of our participants subsequently experienced additional 

occupational accidents requiring hospitalization for >3 days. Regarding workers’ 

employment status in the year before the questionnaire survey was performed, 5.7% 

of the participants had retired, and 28.4% had unstable employment. In the past year, 

>35% of workers had a lower average salary than that before the injury in 2009 
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(Table 9). 

Table 10 shows the mean scores of the four WHOQOL-BREF domains, stratified 

by demographic and injury-related factors. Age, sex, education level, and length of 

hospital stay immediately after occupational injury did not have a significant effect on 

any of the WHOQOL-BREF domains. Unmarried individuals scored lower in the 

social domain. Workers who had a family member requiring care had lower scores in 

the physical, psychological, and environment domains. Participants who experienced 

additional occupational injuries requiring hospitalization for >3 days had lower scores 

in each domain. Workers who reported a major change in appearance because of the 

injury had lower scores in all four domains than did those with no or minor changes in 

appearance. Compared with workers with stable employment contracts, injured 

workers with unstable employment contracts during the past year had significant 

lower scores in all four domains. Moreover, workers with salaries lower than those 

before the injury had lower scores in all four domains. 

The significant demographic characteristics and injury-related factors were 

included in the multiple regression models (Table 11). The mutually adjusted model 

revealed that adverse life events within the follow-up period, unstable employment, 

and decreased salary after the injury were significantly associated with low scores in 

all the WHOQOL-BREF domains. In addition, unmarried participants had a low score 
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in the social relationships domain. Participants who had family members requiring 

care had low scores in the physical and environment domains. Workers whose injuries 

had a major effect on their physical appearance had low scores in the physical and 

psychological domains. 
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Chapter 5 Discussions 

A. Log-term prevalence rates of psychiatric diseases among workers after OI 

This is the first study that investigated long-term psychiatric disorders after 

occupational injuries by using diagnostic tools such as MINI. Major depression 

(9.2%), PTSD/PPTSD (7.2%), and general anxiety disorder (6.9%) were even more 

prevalent at 6 years after occupational injury than at 3 months and 12 months after 

injury (major depression and PTSD/PPTSD prevalence rates were 3.0% and 6.8% at 3 

months and 2.0% and 5.1% at 12 months, respectively). These results suggest that the 

psychiatric conditions do not improve with time and remain an important cause of 

morbidity after occupational injuries.  

Traumatic injuries are known to have long-term psychological consequences. 

PTSD and depression are most commonly reported from months to years after a 

traumatic injury. In Switzerland, Hepp and coworkers followed 90 patients from the 

Department of Traumatology at Zurich University Hospital who had serious 

accidental injuries. Among these patients, 4.4% suffered from PTSD and 10.0% from 

subsyndromal PTSD at 3 years after the accident 
9
. The reported study reported lower 

prevalence rates for these conditions, likely because of a longer follow-up period of 6 

years. In the United Kingdom, Mayou and coworkers followed 111 nonhead-injured 

motor vehicle accident victims and reported that 8% and 9% of them suffered from 

PTSD and minor PTSD at 5 years after the accident 
10

. In Norway, Sigurdardottir et al. 

followed 89 individuals with mild-to-severe traumatic brain injury who were admitted 

to the Trauma Referral Center. At 5 years after injury, 18% had depression, as 

assessed through the self-administered Hospital Anxiety and Depression Scale 
11

. In 
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Norway, Malt assessed 107 injured patients admitted to Akershus Central Hospital for 

less than 7 days, according to DSM-III criteria for psychiatric diagnoses. After a mean 

period of 2.3 years, the incidence rates of nonorganic disorders were 9.3%, including 

anxiety disorder (3.7%), dysthymic disorder (2.8%), and psychological factors 

affecting the physical condition (2.8%) 
12

. In Australia, 1,167 injured patients who 

were hospitalized for 24 h or longer were followed up for mental conditions at 3, 12, 

and 72 months after injury. The prevalence rates of PTSD, major depression, and 

generalized anxiety disorder were 7.7%, 11.5%, and 5.9%, respectively, at 72 months 

after injury. Notably, despite a decreasing trend in the occurrence of psychiatric 

disorders with the time after injury, the occurrence of new psychiatric disorders was 

observed at 12 months (9%) and 72 months (7%) after injury 
57

. 

Few investigations have reported long-term psychiatric outcomes after 

occupational injuries. In Sweden, Larsson and Bjömsting followed injured workers at 

5 years after injury and reported that the prevalence rates of depression were 3%–12%, 

depending on the degree of impairment 
25

. Long-term psychological health outcomes 

were assessed using self-administered questionnaires among US construction workers 

who sustained occupational injuries and lost any workdays. At an average of 10 years 

after injury, the questionnaire detected depression, emotional problems, and 

physician-diagnosed psychiatric conditions in 17.0%, 12.3%, and 6.3% of the injured 

workers 
18

. The present study also reported a comparable prevalence rate of 

depression. In addition, the rates of PTSD and PPTSD, as well as those of other 

psychiatric morbidities, remained relatively high among the injured workers.  

The general population commonly believes that time might cure psychological 

trauma. However, in US workers with occupational injuries, the proportion of 

depression increased with the time after injury 
5
. The author considered that 

occupational injury not only affected the health and appearance but also the 
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employment opportunities of workers. Potential explanations for poor psychiatric 

outcomes included a decreased socioeconomic status and quality of life, which 

persisted for several years after the injury. Among Swedish workers from the 

township of Umeå who sustained occupational injuries between April 1985 and 

March 1986, 23% suffered from persistent medical problems at 5 years after 

occupational injury. In addition, workers with a higher degree of impairment had a 

higher proportion of depression 
25

. In Maryland, United States, among the 537 

workers’ compensation claimants who responded to a survey at 1–4 years post-claim, 

28% were out of work at the time of survey. Almost a half of the respondents reported 

financial and family problems as a result of the injury. Furthermore, those who were 

unemployed had a higher risk of depression symptoms 
16

.  

In the present study, the prevalence rates of major depression and PTSD/PPTSD 

were re-elevated at 6 years after occupational injury. This finding contradicts the 

general belief that psychological trauma recovers with time 
58-62

. Literature regarding 

such an observed rebound in psychiatric conditions after injury is lacking. To further 

confirm our observation of the re-elevation of psychiatric conditions, we examined 

the BSRS-5 scores among those who answered all three surveys, namely, at 3 months, 

12 months, and 6 years after injury. A total of 298 participants completed all three 

surveys, and the proportions of participants with elevated BSRS-5 scores (> 6) were 

28.9%, 26.2%, and 37.9% at the three time points (data not shown). These findings 

support the observation of the re-emergence of psychiatric conditions in our 

participants. In addition to economic challenges such as unemployment 
63

, 
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characteristics such as low income 
64

 and poor quality of life 
65,66

 are known to be 

associated with poor psychological health. A comparison of these potential factors for 

psychiatric conditions between injured and uninjured workers would have been useful. 

However, we did not have uninjured workers in our cohort. Therefore, we performed 

comparisons among participants with different degrees of affected physical 

appearance, which was used as an indicator of the severity of injury. Moreover, 

workers who reported that the injury severely affected their physical appearance had 

significantly higher proportions of unemployment and reduced income and lower 

scores of health-related quality of life than did workers who experienced less severe 

injuries (data not shown). Occupational injuries may have affected the workers’ 

employment opportunities, financial status, and health-related quality of life and may 

have caused the re-emergence of psychiatric conditions several years after the injury, 

especially when the workers’ compensation was ceased. 

B. The risk factors for psychological symptoms at 6 years after OI 

This study also identified several risk factors for both high BSRS-5 scores and 

severe PTSC. These factors have previously been associated with poor psychological 

health 
67-71

 : (1) major adverse life event(s) during the follow-up period, (2) family 

member(s) requiring care, (3) longer hospital stay immediately after injury, (4) 

physical appearance affected by injury, and (5) current unemployment (Table 4). In 
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addition, work instability was associated with increased BSRS-5 scores. The injured 

workers had worked for many different companies within the follow-up period, 

implying that they were exposed to precarious employment experiences, which in turn 

encompassed job insecurity, low income, and economic deprivation 
72,73

. These 

experiences represented potential psychological health risks 
74-77

. Financial difficulties 

and relative social deprivation were among the most severe consequences of 

precarious employment, and they may have caused poor psychological health 
73

. In 

addition, the influence of psychiatric history from before the occupational injury in 

2009 could be a factor for psychological symptoms after the injury. Psychiatric 

history from before the injury was assessed at both 3 and 12 months after injury, and 

only 2.6% of the participants (n = 15) had a psychiatric history before the injury (data 

not shown). The BSRS-5 and PTSC scores at 6 years after injury were compared 

between those with and without a psychiatric history, but no significant differences 

were identified. 

C. Long-term suicidality after OI by using a structured clinical interview 

This study was the first to investigate long-term suicidality after OI by using a 

structured clinical interview. The estimated MINI-diagnosed suicidality rates were 

5.6%, 5.9%, and 10.2% at 3 months, 12 months, and 6 years after OI, respectively. 

These results suggested that suicidality does not improve with time but remains a vital 
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issue after OI. In addition, the current study also identified the risk factors for suicidal 

ideation at 6 years after OI, namely, the injury majorly affecting the physical 

appearance, additional OI requiring hospitalization for longer than 3 days, unstable 

employment, and reduced income after injury. According to the PAR estimation, the 

contributions of these factors to suicidal ideation were 12.7%, 4.9%, 13.2%, and 

19.0%, respectively. 

Traumatic events contribute to suicidal ideation, suicide attempts, and completed 

suicides 
78-80

. Such effects can last for many years after the events. Brayant et al. 

followed up patients who experienced traumatic events in Australia at 3 months, 12 

months, and 24 months after the injury. They reported that the prevalence rates of 

patients’ MINI-diagnosed suicidality were relatively stable at approximately 6% 
81

. 

However, they found that at different time points of follow-up, different people 

suffered from that condition. March et al. compared patients with major traumatic 

injury with the general population in Canada and found elevated ORs (3.3, 95% CI 

2.0–5.5) for completed suicides and suicide attempts in patients who experienced 

traumatic events during a follow-up period of approximately 4.5 years 
82

. The workers 

compensated for permanent occupational disability caused by the amputation of the 

upper or lower extremities in Taiwan had increased standardized mortality ratios 

(SMRs) for intentional self-harm (SMR = 4.5, 95% CI 2.2–8.2) 
83

. The 
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aforementioned findings are comparable with those of the current study, which found 

that at 6 years after OI, 10% of workers developed MINI-diagnosed suicidality, which 

is approximately 1.6 times that of the population surveyed using MINI at 3 years after 

an earthquake 
84

. Our findings could not be compared to the general population 

because of the lack of MINI surveys in the background population of Taiwan. 

Moreover, when the workers were asked the question “Do you have thoughts of 

ending your life?” to assess suicidal ideation, 16% were found to have suicidal 

ideation, compared with 2.4% in the general population 
43

. Notably, the observed rates 

of MINI-diagnosed suicidality and suicidal ideation at 6 years after OI were higher 

than those observed at 3 months (5.6% and 8.3%, respectively) and 12 months (5.9% 

and 11.0%, respectively). We found that contrary to the general belief that patients 

recover from psychological trauma with time, workers who sustained OI actually had 

more problems with suicidality after several years. 

D. The risk factors for suicidal ideation at 6 years after OI 

To identify the risk factors for suicidal ideation, we examined the relationship 

between suicidal ideation at 6 years after OI and personal, traumatic, and occupational 

factors. In addition to injury severity and the major effect of the injury on the physical 

appearance, unstable employment and reduced income were the crucial predictors of 

suicidal ideation. The RR for suicidal ideation was 1.5 (95% CI = 1.0–2.3) in 29.1% 
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of participants who reported having unstable employment, compared with those who 

had stable employment. Many studies have reported that unemployment can increase 

suicide ideation 
44,85,86

, but few studies have investigated the effect of unstable 

employment on suicide ideation. According to the 1998 National Health and Nutrition 

Examination Survey, in Korea, women with unstable employment were found to have 

a higher risk for suicide ideation than those with stable employment 
87

. However, such 

a finding was not observed for men. Depressive symptoms were found to be more 

prevalent in those with temporary employment than in those with stable employment 

88,89
. Because depressive symptoms are strong risk factors for suicide 

86,90
, our 

findings of increased suicidal ideation can be explained by poor mental health related 

to unstable employment. 

In this study, 35.5% of participants had reduced income at 6 years after the injury. 

Reduced income was found to be a risk factor for suicidal ideation, with an RR of 1.6 

(95% CI 1.2–2.2). Many studies have shown that lower levels of income are 

associated with the higher risk of suicidal ideation 
86,91,92

, However, few studies have 

assessed the association between reduced income decrease and suicidal ideation. A 

survey of 1,617 people randomly sampled from Iowa, USA, found an association 

between reduced income and suicidal ideation 
93

. The financial strain of the reduced 

income may increase the risk of suicide through the mechanisms of poor mental 
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health 
94

. Because workers may have reduced income 
95

 or low income growth 
17

 after 

OI, the role of the reduced income in suicidal ideation may be more considerable than 

generally believed.  

The current study found that at 6 years after OI, injuries majorly affecting the 

physical appearance and additional OIs requiring hospitalization for longer than 3 

days were related to suicidal ideation. These results are similar to those of previous 

studies 
78,80

. In addition, at 3 months after OI, we found that the major effect of the 

injury on the physical appearance is a crucial risk factor for suicidal ideation. 

E. Health-related quality of life at 6 years after OI  

This is the first study to investigate health-related quality of life at 6 years after 

occupational injury. After adjustment for adverse life events and additional severe 

occupational injuries that occurred within the follow-up period, unstable employment 

and decreased salary after the injury were important risk factors for all QOL domains. 

In addition, the severity of injury affected the physical and psychological QOL 

domains. 

To the best of our knowledge, up to 2016, only three other studies investigated 

QOL after occupational injuries, namely an Egyptian 
33

, an Iranian 
34

, and a US 
35

 

study. These studies investigated workers’ HRQOL within 1.5 years of occupational 

injury; therefore, the workers’ QOL might have been influenced by the direct effects 
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of the injury. By contrast, our investigation examined the long-term effects of 

occupational injury on QOL, when the workers were presumably medically stable 

from the injury event. 

F. The risk factors for poor health-related quality of life at 6 years after OI  

Among our participants, 21% stated that their physical appearance was severely 

affected by the injury. These participants had lower scores in the physical and 

psychological QOL domains than did those whose physical appearance was not 

severely affected by injury. Our findings regarding the impact of injury severity on 

QOL were consistent with those of our previous studies. Surveys in workers who had 

undergone amputation reported that they had poorer QOL than that of those who had 

injuries but did not undergo amputation 
33,34

.  

In this investigation, 28% of injured workers experienced unstable employment 

during the 12 months before the questionnaire survey; these workers had lower scores 

in all QOL domains than did those with stable employment. In some studies, QOL 

after severe illnesses was higher among employed than among unemployed 

individuals 
96-99

, whereas other studies reported no such differences 
100-102

. By contrast, 

among traumatized individuals in Germany, those who were employed had higher 

QOL scores than did those who were unemployed at 6 years after injury 
24

. 

Furthermore, the return to work after traumatic injury was reported as a contributor to 
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good HRQOL 
103

. A study in Korea also revealed that compared with workers who 

had a permanent employment status, workers who transited from permanent to 

nonpermanent employment had a higher risk of developing new-onset depressive 

symptoms 
104

, which are a known risk factor for poor QOL 
56,105

. Because workers 

may experience involuntary job loss after occupational injury 
16

, the role of unstable 

employment on poor QOL may be more relevant than is generally believed. 

In this study, 35.5% of our participants experienced a decrease in salary after the 

injury, and these participants scored lower in all QOL domains. Among both healthy 

individuals and patients with various medical conditions, QOL has been associated 

with income 
106,107

. Among the four WHOQOL domains, the environmental domain is 

most frequently related to income 
108

. Furthermore, a survey illustrated that, compared 

with prostate cancer patients with low income, those with high income scored higher 

in the physical, psychological, and environment QOL domains 
109

. After occupational 

injury, decreased income
95

 or decreased income growth 
17

 are not uncommon; 

therefore, poor QOL resulting from the income factor poses a potential problem 

among injured workers. 

Even years after traumatic injuries, QOL has been found to be affected. In 

Germany, Zwingmann et al. followed up on 147 polytraumatized patients at 

approximately 6 years after injury and reported that they had persistent pain, 
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functional disabilities, and poorer QOL than the general population did 
24

. In the 

aforementioned study, the Short-Form 36 (SF-36) was used to assess QOL. However, 

SF-36 has flooring and ceiling effects 
110,111

. In addition, the social functioning 

domain of the SF-36 only emphasizes social activity, whereas the social domain of the 

WHOQOL-BREF encompasses personal relationships, social support, and sexual 

activity. Furthermore, the environment domain of the WHOQOL-BREF assesses 

physical safety and security, physical environment, financial resources, accessibility 

of information, leisure activity, home environment, health care, and transport 
52,111

. 

G. Advantage and limitation 

Our results should be cautiously interpreted because of the following limitations. 

First, the relatively low response rate (12.9% of the initially targeted working 

population) poses a concern regarding the representativeness of the original working 

population. However, a comparison of those who completed and did not complete the 

questionnaire showed no significant difference in the severity of injury (duration of 

hospitalization and physical appearance affected by injury), duration before return to 

work after injury, psychological symptoms at 3 months after injury, and psychological 

symptoms at 12 month after injury (data not shown). We therefore assume that the 

study participants were reasonably representative of the factors affecting 

psychological outcomes. Second, BSRS-5 and PTSC were used as the first tier 
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screening tool for including participants in the second tier MINI. These instruments 

were sensitive to detecting limited dimensions of psychological symptoms, namely 

anxiety, depression, hostility, interpersonal sensitivity, and insomnia. Therefore, 

psychological symptoms outside of these dimensions were less likely to be detected. 

Thus, this approach might have underestimated the overall prevalence of psychiatric 

disorders in the study population. Third, the estimation of psychiatric disorder 

prevalence rates by multiplying the prevalence rates obtained through MINIs by the 

percentage of high BSRS-5/PTSC scores may be overly simplified. This approach 

was based on the assumption that BSRS-5/PTSC serve as a screening tool for anxiety, 

depression, and PTSD/PPTSD, with equal detection power. Previous studies have 

shown that BSRS-5 and PTSC are good screening tools for general psychiatric 

disorders 
36,37

 and PTSD/PPTSD 
3
, respectively. Fourth, an uninjured control group 

should have been ideally included in this investigation for determining the effects of 

the injury on psychiatric conditions. However, the candidates of this study were 

injured workers who received workers’ compensation payments. Because of 

confidentiality considerations, the contact details of the uninjured workers could not 

be obtained. Using the least severely injured workers as an internal control, the 

estimated rates of psychiatric disorders were compared with those among workers 

who sustained injuries of higher severity. The estimated rates of major depression, 
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generalized anxiety disorder, and PTSD/PPTSD among workers who sustained the 

least severe injury were 5.0%, 2.5%, and 2.5% and among workers who sustained 

injuries of higher severity were 9.7%, 7.7%, and 7.9%, respectively (data not shown). 

These results support the finding that more severely injured workers had a higher risk 

of psychiatric conditions at 6 years after injury. In addition, a nationwide survey 

conducted between 2003 and 2005 by using the World Mental Health Survey of the 

World Health Organization Composite International Diagnostic Interview reported 

that the lifetime prevalence rate of major depression in adults in Taiwan was 1.2% 
112

, 

which was much lower than the rates in other industrialized countries 
113,114

. 

Therefore, our study findings support the conclusion that the occurrence of psychiatric 

disorders increases at 6 years after occupational injury. Fifth, estimating suicidality 

prevalence rates by multiplying the prevalence rates obtained through MINIs with the 

percentage of workers with high BSRS-5 scores or positive suicidal ideation may be 

overly simplified. This approach was based on the assumption that BSRS-5 and 

suicidal ideation serve as a screening tool for suicidality. Previous studies have 

demonstrated that BSRS-5 and suicidal ideation are suitable screening tools for 

suicidality 
43,45,115,116

. Therefore, we believe that our two-tiered approach could have 

provided a reasonably accurate estimate. Sixth, among those with normal BSRS-5 

scores and negative suicidal ideation, we did not further assess the potential false 
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negative results of these instruments for identifying those with MINI-diagnosed 

suicidality. This might have resulted in a lower observed suicidality than the true rate. 

Seventh, our study participants had all been injured; therefore, a background (control) 

comparison group was lacking. Therefore, we compared our findings with those from 

a survey of workers in Taiwan conducted in 2009, in which WHOQOL was used. The 

mean QOL scores in the physical, psychological, social, and environment domains 

among 1,173 health workers were 14.7, 13.7, 14.0, and 13.6, respectively 
105

. In the 

current study, the mean QOL scores in the corresponding domains were 13.9, 13.2, 

13.1, and 12.9, indicating some reduction in life quality. However, this comparison is 

hampered by the difference in age and sex distribution between these two 

investigations. 

We believe that this study has several strengths. First, the application of a 

longitudinal study design allow for an improved understanding of the impact of 

occupational injuries, as well as of personal, work, and social factors, on mental 

health and HRQOL. Second, the consecutive selection of participants from the 

National Labor Insurance database increased the national representativeness of the 

study sample. Third, in addition to the two most prevalent psychiatric disorders, 

namely PTSD and major depression, we investigated the occurrence of 15 common 

psychiatric disorders. Finally, all assessments of psychiatric diseases were performed 
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by a psychiatrist and trained nurses through the use of structured instruments, thus 

providing more objective and reliable results.  
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Chapter 6 Conclusions 

A. Part Ι 

This study suggests that at 6 years after occupational injury, depressive, anxiety, 

and PTSDs are still prevalent. Major depression and PTSD/PPTSD are even more 

prevalent among injured workers at 6 years after injury than at 3 months and 12 

months after injury. In addition, a relatively high prevalence rate of generalized 

anxiety disorder was detected. The severity of injury and work instability were also 

risk factors for poor psychological symptoms. Future studies should focus on 

developing effective strategies to minimize the probability of suffering from the 

aforementioned psychiatric disorders after occupational injuries.  

B. Part Ⅱ 

This study suggested that injured workers have a higher risk of suicidality at 6 

years after OI than at 3 months and 12 months after injury. Injury severity, work 

instability, and reduced income are the risk factors for suicidal ideation. Future studies 

should develop effective strategies for minimizing suicidality after OI and for the 

early detection of high-risk workers. 
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C. Part Ⅲ 

At 6 years after occupational injury, workers with unstable employment contracts 

and decreased salaries after injury had poor QOL, after adjustment for other factors. 
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Chapter 7 Future work 

A. Exploring risk factors for job instability after occupational injury 

In this study, we found that job instability was associated with poor 

psychological symptoms, positive suicidal ideation, and lower scores of HRQOL. 

However, what are relative factors for causing workers’ job instability post OI is 

unknown. Therefore, we will invite injured workers who reported having job 

instability to join in an in-depth interview to understand the risk factors for job 

stability after OI. Future studies could develop effective strategies for minimizing job 

instability after OI based on the aforementioned findings. 

B. Establishing an integrated and comprehensive community health care system 

for occupationally injured workers  

 Each year in Taiwan, more than 50,000 workers get injured at work, and the 

continuing care and social security for those workers are rather scarce. Much inspired 

from the aforementioned literature review, here we urge to establish a comprehensive 

health care system by integrating all relevant resources at community level, to 

minimize possible psychosocial adjustment difficulties to the injured workers while 

their seeking for assistances 
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C. Understanding the disparities of the Workers' Compensation Systems 

between Taiwan and other countries 

The Workers’ Compensation Scheme was not the prime scope of this study. In 

Taiwan, the maximum time period for receiving Temporary Total Disability (TTD) 

benefits is two years while many occupationally injured workers may not be able to 

return to work for longer periods. Therefore, we suggest that the labor authority 

should amend the workers’ compensation system to prevent health and mental effects 

occurring later than two years. Thorough understanding and comparison of workers’ 

compensation system in other developed countries may significantly assist the 

improvement of our workers’ compensation system in this regard.  
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Figure 1. Study design 
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Figure 2. Study framework 
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Figure 3. The flowchart of subjects’ enrollment 
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Table 1 Characteristics of injured workers who completed the questionnaire 

Variables N (%) Mean (SD) 

Age   (47.7 ± 11.1) 

≦29 21  3.6  

30- 44 197 34.6  

45- 59 254 44.6  

≧60 98 17.2  

Sex    

Female 186 32.6  

Male 384 67.4  

Marital status    

Single 124 21.8  

Married 395 69.3  

Divorced/separated/widowed 51  8.8  

Education    

Elementary school or below 57 10.0  

Junior high school 94 16.5  

High school 239 41.9  

College or above 180 31.6  

Major adverse life events within the 

follow-up period 

  

Yes 379 66.5  

No 191 33.5  

Family member requiring care  

Yes 152 26.7  

No 418 73.3  

Duration of hospital stay immediately after injury in 2009 

(days) 

    9.4 (± 10.7) 

Whether the injury affected physical appearance   

No 180 31.6  

Yes, minor 270 47.4  

Yes, major 120 21.0  

The number of occupational injury-related 

hospitalizations since 2009 that had lasted for 3 days 

or longer 

             (1.2 ± 0.6) 

1 495 86.8  

≧2  75 13.2  

Work status at questionnaire survey    
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Retired 43 7.5  

Employed 484 85.0  

Unemployed  43 7.5  

Disabled, under pension   6   

Disabled, not under pension   9   

Can’t find a job  11   

Others  17   

How many different companies have you 

worked for since 2009 

                   (0.9 ± 2.2) 

0 367 64.4  

1~3 168 29.5  

≧4 35  6.1  

 

Table 2 Psychological symptoms at 6 years after OI  

Variable n % 

BSRS-5 score   

  <6 342 60.0 

  ≥6  228 40.0 

BSRS-5 symptom quite a bit or extremely   

 Insomnia    80 14.0 

Anxiety   49 8.6 

Hostility   55 9.6 

Depression   57 10.0 

Interpersonal sensitivity   44 7.7 

PTSC level   

  None 470 82.5 

Severe or higher 100 17.5 

PTSC symptom quite a bit or extremely  

Physical discomfort 249 43.7 

Unable to have sad or happy feeling 196 34.4 

Becoming easily startled 295 51.8 

Meet the criteria of Mini interview 

  No 327 57.4 

Yes 243 42.6 
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Table 3 Prevalence rates of psychiatric disorders among MINI interviewees and 

estimated prevalence rates of psychiatric disorders 6 years after OI 

Psychiatric disorders 

MINI interviewees 

(N = 135) 

% with high 

score in 

screening by 

BSRS-5 and 

PTSC 

Estimated 

Rates  

(N = 570) 

% (95 % CI) N  % (95% CI) 

Major depression 29 21.5 (15.4~ 29.1) 42.6 9.2 (6.6~ 12.4) 

Generalized anxiety 

Disorder 

22 16.3 (11.0 ~ 23.4) 6.9 (4.7~ 10.0) 

Dysthymia 15 11.1 (6.9~ 17.5) 4.7 (2.9~ 7.5) 

Partial post traumatic 

stress disorder 

15 11.1 (6.9~ 17.5) 4.7 (2.9~ 7.5) 

Alcohol dependence 9 6.7 (3.5~ 12.2) 2.9 (1.5~ 5.2) 

Social phobia 9 6.7 (3.5 ~ 12.2) 2.9 (1.5~ 5.2) 

Alcohol abuse 8 5.9 (3.0~ 11.3) 2.5 (1.3~ 4.8) 

Post-traumatic 

stress disorder 

8 5.9 (3.0~ 11.3) 2.5 (1.3~ 4.8) 

Agoraphobia 4 3.0 (1.2~ 7.4) 1.3 (0.5~ 3.2) 

Obsessive-compulsive 

disorder 

4 3.0 (1.2~ 7.4) 1.3 (0.5~ 3.2) 

Manic episode 2    1.5 (0.4 ~ 5.2) 0.6 (0.2~ 2.2) 

Panic disorder 2    1.5 (0.4 ~ 5.2) 0.6 (0.2~ 2.2) 

Hypomanic episode 0 - 0 

Substance dependence 0 - 0 

Substance abuse 0 - 0 

Anorexia nervosa 0 - 0 

Bulimia nervosa 0 - 0 
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Table 4 Factors for psychological symptoms (by BSRS) and post-traumatic stress 

disorder symptoms (by PTSC) by multiple regression models 

Variables BSRS-5 score PTSC score 

 ß
a
 p value ß

a
 p value 

Age -0.01 0.46 0.004 0.71 

Marital status (married/ single & 

divorced/separated/widowed 

-0.03 0.87 -0.05 0.67 

Sex (male/ female) -0.04 0.84 0.12 0.22 

Education ( junior high school and below / 

others) 

0.0008 1.00 0.03 0.83 

Major adverse life events within the 

follow-up period (yes/ no) 

0.86 <0.0001 0.32 0.0017 

Family member requiring care (yes/ no) 0.53 0.0065 0.31 0.0047 

Hospitalization for 3 days or longer due 

to occupational injury since 2009 (times) 

1.31 <0.0001 0.69 <0.0001 

Duration of hospital stay immediately 

after injury in 2009 (days) 

0.03 0.04 0.04 0.0001 

The injury affected physical appearance       

Yes, miner/ no 0.21 0.60 0.24 0.27 

Yes, major/ no 1.59 0.0012 0.97 0.0004 

Work status      

Retired/employed 1.08 0.12 0.29 0.44 

Unemployed/employed 3.66 <0.0001 1.85 <0.0001 

How many different companies have you 

worked for since 2009 

0.34 <0.0001 0.07 0.12 

a
 Adjusted for all above variables 
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Table 5 Characteristics of injured workers who completed the questionnaire at 3, 

12 months, and 6 years after OI 

Time of Survey after occupational 

injury 

3 months 

N=2,001 

12 months 

N=1,233 

6 years 

N=570 

Variables n (%) 

Mean age ± SD 42.0 ±12.2 42.6 ± 11.8 47.7 ± 11.1 

Age    

≦29 386 (19.3) 214 (17.3) 21 (3.6) 

30- 44 765 (38.2) 456 (37.0) 197 (34.6) 

45- 59 743 (37.1) 476 (37.0) 254 (44.6) 

≧60 107 (5.3) 87 (7.1) 98 (17.2) 

Gender    

Female 539 (26.9) 352 (28.5) 186 (32.6) 

Male 1,462 (73.1) 881 (71.5) 384 (67.4) 

Marital status    

Single 585 (29.2) 324 (26.2) 124 (21.8) 

Married 1,253 (62.6) 814 (64.1) 395 (69.3) 

Divorced/separated/widowed 163 (8.2) 95 (7.7) 51(8.8) 

Education    

Elementary school or below 238 (11.9) 143 (11.6) 57 (10.0) 

Junior high school 409 (20.4) 231 (18.7) 94 (16.5) 

High school 853 (42.6) 537 (43.6) 239 (41.9) 

College or above 501 (25.1) 322 (26.1) 180 (31.6) 

Adverse life event within the follow-up period 

Yes 197 (9.8) 206 (16.7) 379 (66.5) 

No 1,804 (90.2) 1,027 (83.3) 191 (33.5) 

Length of hospital stay immediately 

after injury in 2009 ( Mean± SD) 

8.9 ± 8.9 9.8 ± 11.6 9.4 ± 10.7 

Whether this injury affected physical appearance 

No 601 (30.0) 463 (37.6) 180 (31.6) 

Yes, minor 907 (45.3) 535 (43.4) 270 (47.4) 

Yes, major 493 (24.7) 235 (19.0) 120 (21.0) 

Work status at questionnaire survey    

Employed 1149 (57.4) 970 (78.7) 484 (85.0) 

Unemployed 852 (42.6) 263 (21.3) 86 (15.0) 

BSRS-5    

<6 1,424 (71.2) 903 (75.4) 324 (60.0) 

≧6  577 (28.8) 303 (24.6) 228 (40.0) 
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Suicidal ideation    

  No 1,834 (91.7) 1,097 (89.0) 476 (83.5) 

  Yes 167 (8.3) 136 (11.0) 94 (16.5) 

BSRS-5 scores≧6 or positive suicidal ideation    

  No 1,390 (69.5) 899 (72.1) 325 (57.0) 

  Yes 611 (30.5) 344 (27.9) 245 (43.0) 

 

 

Table 6 Rates of MINI-diagnosed suicidality, as estimated by multiplying % with 

suicidality among MINI-interviewees by % of participants fulfilling criteria for 

MINI interview, at 3, 12 months, and 6 years after OI 

Time of 

survey after 

occupational 

injury  

MINI interviewees 
% fulfilling 

criteria for 

MINI 

interview*  

Estimated 

Rates  

% (95 % CI) No. with 

suicidality / No. 

completed MINI 

interview 

% (95% CI) 

3 months 21/115 18.3 (12.3~ 26.3) 30.5 5.6 (3.8~8.0)  

12 months 19/90 21.1 (14.0~ 30.6) 27.9 5.9 (3.9~ 8.5) 

6 years 31/131 23.7 (17.2~ 31.6) 43.0 10.2 (7.4~ 13.6 ) 

*BSRS-5 scores≧6 or positive suicidal ideation in first-tier questionnaire survey 
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Table 7 Crude odds ratios and relative risk of potential factors for having suicide 

ideation at 6 years after OI  

Variables Subjects 

(%) 

% with 

suicidal 

ideation 

OR 

 (95% CI) 

RR  

(95% CI) 

All participants  570 (100) 16.5   

Age     

≦29 21 (3.6) 23.8 Reference Reference 

30- 44 197 (34.6) 14.7 0.5 (0.2~1.8) 0.8 (0.5~ 1.2) 

45- 59 254 (44.6) 16.9 0.7 (0.2~2.1) 0.9 (0.6~ 1.4) 

≧60 98 (17.2) 17.4 0.7 (0.2~2.3) 1.0 (0.6~ 1.5) 

Gender     

Female 186 (32.6) 15.6 Reference Reference 

Male 384 (67.4) 16.9 1.1 (0.7~1.8) 1.1 (0.7~1.6) 

Marital status     

Married 395 (69.3) 15.7 Reference Reference 

Single 124 (21.8) 17.7 1.2 (0.7~2.0) 1.0 (0.7~1.5) 

Divorced/separated/widowed 51(8.8) 19.6 1.3 (0.6~2.7) 1.1 (0.7~1.8) 

Education     

High school or above 419 (73.5) 15.5 Reference Reference 

Middle school or lower 151 (26.5) 19.2 1.3 (0.8~2.1) 1.2 (0.8~1.8) 

Adverse life event within the follow-up period 

No 191 (33.5) 11.5 Reference Reference 

Yes 379 (66.5) 19.0 1.8 (1.1~3.0) 1.6 (1.1~2.6) 

Family member requiring care 

No 418 (73.3) 14.4 Reference Reference 

Yes 152 (26.7) 22.4 1.7 (1.1~2.7) 1.6 ( 1.1~2.3) 

Length of hospital stay immediately after injury in 2009 ( days) 

  <8 353 (61.9) 17.6 Reference Reference 

 ≧8 217 (38.1) 14.8 0.8 (0.5~1.3) 0.8 (0.6~1.2) 

Whether this injury affected physical appearance 

No 180 (31.6) 13.3 Reference Reference 

Yes, minor 270 (47.4) 13.3 1.0 (0.6~1.8) 0.7 (0.5~1.0) 

Yes, major 120 (21.0) 28.3 2.6 (1.4~4.7) 1.9 (1.4~2.6) 

Additional occupational injury requiring >3 days hospitalization 

No 495 (86.8) 14.3 Reference Reference 

Yes 75 (13.2) 30.7 2.6 (1.5~4.6) 2.1 (1.4~3.2) 

Employment status at the year before questionnaire survey 
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Stable employment 372 (65.3) 11.0 Reference Reference 

Retired 32 (5.6) 18.8 19 (0.7~4.5) 1.0 (0.5~1.8) 

Unstable employment 166 (29.1) 28.1 3.2 (2.0~5.1) 1.8 (1.2~2.6) 

Reduced salary in the past one year as compared to that before occupational 

injury 

  No 360 (63.2) 9.4 Reference Reference 

  Yes 210 (36.8) 28.6 3.8 (2.4~6.1) 3.0 (2.1~4.4) 

 

Table 8 Association between suicidal ideation and social-demographic and injury 

factors using Binomial log-linear regression for adjusted odds, RRs, and PARs
a
. 

Variables Prevalence
b
 

(%) 

aRR
a
 aPAR

a
 

Adverse life event within the follow-up period 

No 33.5 Reference  

Yes 66.5 1.1 (0.8~1.4) - 

Family member requiring care 

No 73.3 Reference  

Yes 26.7 1.2 (0.9~1.5) - 

Whether this injury affected physical appearance 

No 31.6 Reference  

Yes, minor 47.4 0.8 (0.6~1.1) - 

Yes, major 21.0 1.7 (1.2~2.4)
 **

 12.7 

Additional occupational injury requiring >3 days hospitalization 

No 86.8 Reference  

Yes 13.2 1.4 (1.0~1.9)
 *

 4.9 

Employment status at the year before questionnaire survey 

Stable employment 65.3 Reference  

Retired 5.6 0.8(0.4~1.4) - 

Unstable employment 29.1 1.5 (1.0~2.3)
* 

13.2 

Reduced salary in the past one year as compared to that before occupational 

injury 

  No 63.2 Reference  

  Yes 36.8 1.6 (1.2~2.2)
**

 19.0 

Note: 

a. Mutually adjusted and adjusted for above variables 

b. % of participants. 

*: p<0.05; **: p<0.01. 
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Figure 3. The flowchart of subjects’ enrollment 

 

 

 

 

 

 

 

 

 

 

 

N=2,290 

Changed address and phone number and 

could not be reached (n=575) 

Candidates N=1,715 

Workers who had returned QN at 3 months or 

12 months after occupational injury (N=2,308)  

Refusal (n=1,141) 

N=574 

 

Unsatisfactory completion of the 

questionnaire (n=11) 

 

Deceased (n=18)  

N=563 
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Table 9 Characteristics of injured workers who completed the questionnaire  

Variables N (%) Mean (SD) 

Age   47.6 (± 11.1) 

≦29 21  3.7  

30- 49 197 35.0  

50- 59 249 44.2  

≧60 96 17.1  

Gender    

Female 184 32.7  

Male 379 67.3  

Marital status    

Single 122 21.7  

Married 391 69.4  

Divorced/separated/widowed 50  8.9  

Education    

Elementary school or below 56 10.0  

Junior high school 92 16.3  

High school 237 42.1  

College or above 178 31.6  

Adverse life event within the follow-up period  

Yes 373 66.3  

No 190 33.7  

Family member requiring care 

Yes 150 26.6  

No 413 73.4  

Length of hospital stay immediately after injury in 2009 (days) 9.3 ( ± 10.4) 

<8 days 349 62.0  

≧8 days 214 38.0  

Whether this injury affected physical appearance  

No 177 31.4  

Yes, minor 268 47.6  

Yes, major 118 21.0  

Additional occupational injury requiring >3 days hospitalization  

Yes  72 12.8  

No 491 87.2  

Employment status at the year before questionnaire survey  

Stable employment 371 65.9  

Unstable employment 160 28.4  
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Retired 32  5.7  

Reduced salary in the past one year as compared to that before 

occupational injury 

 

  Yes 200 35.5  

  No 363 64.5  
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Table 10 The mean scores of WHOQOL-BREF according subjects’ demographic factors and factors related to injury 

Variables Mean scores of quality of life (SD) 

Physical Psychological Social Environment 

All subjects N=563 13.9 (± 2.8) 13.2 ( ± 2.9) 13.1 ( ± 2.8) 12.9 ( ± 2.7) 

Taiwan workers’ survey in Quality of Life research 105 N=1,173 14.7 13.7 14.0 13.6 

Age      

≦29 21 (3.7) 13.2 (±3.5) 12.1 (± 3.7) 12.4 (± 3.7) 12.6 (± 3.1) 

30- 49 197 (35.0) 14.2 (± 2.7) 13.2 (± 2.9) 13.2 (± 3.0) 13.0 (± 2.7) 

50- 59 249 (44.2) 13.8 (± 2.7) 13.3 (± 2.9) 13.1 (± 2.6) 12.9 (± 2.7) 

≧60 96 (17.1) 13.6 (± 2.9) 13.2 (± 2.8) 12.9 (± 2.6) 12.8 (± 2.6) 

Gender      

Female 184 (32.7) 13.9 (± 2.6) 13.1 (± 2.7) 13.4 (± 2.4) 13.0 (± 2.5) 

Male 379 (67.3) 13.9 (± 2.9) 13.2 (± 3.0) 13.0 (± 2.4) 12.8 (± 2.8) 

Marital status    *  

Unmarried (Single/Divorced/separated/widowed) 172 (30.6) 14.0 (± 2.9) 12.9 (± 3.1) 12.7 (± 3.0) 12.9 (± 2.7) 

Married 391 (69.4) 13.9 (± 2.7) 13.3 (± 2.8) 13.3 (± 2.7) 12.9 (± 2.7) 

Education      

Junior high school or below 148 (26.3) 13.6 (± 3.0) 13.0 (±3.1) 13.0 (± 2.9) 12.6 (± 2.7) 

High school or above 415 (73.7) 14.0 (± 2.7) 415 (±2.9) 13.1 (± 2.8) 13.0 (± 2.7) 

Adverse life event within the follow-up period  *** *** *** *** 

Yes 373 (66.3) 13.4 (± 2.8) 12.7 (± 2.9) 12.7 (± 2.9) 12.5 (±2.8) 
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No 190 (33.7) 14.9 (± 2.6) 14.2 (± 2.6) 13.9 (± 2.4) 13.7 (± 2.4) 

Family member requiring care  *** *  ** 

Yes 150 (26.6) 13.1 (± 2.9) 12.7 (± 3.0) 12.9 (± 2.9) 12.2 (± 2.7) 

No 413 (73.4) 14.2 (± 2.7) 13.4 (± 2.9) 13.2 (± 2.8) 13.2 (± 2.7) 

Length of hospital stay immediately after injury in 2009 (days)      

<8 days 349 (62.0) 14.1 (± 2.7) 13.3 (± 2.8) 13.2 (± 2.7) 13.0 (± 2.6) 

≧8 days 214 (38.0) 13.7 (± 3.0) 12.9 (± 3.1) 12.9 (± 3.0) 12.7 (± 2.9) 

Whether this injury affected physical appearance  ** ** ** ** 

No 177 (31.4) 14.1 (± 2.6) 13.4 (± 2.8) 13.3 (± 2.6) 12.9 (± 2.5) 

Yes, minor 268 (47.6) 14.2 (± 2.7) 13.4 (± 2.9) 13.2 (± 2.9) 13.2 (± 2.7) 

Yes, major 118 (21.0) 13.0 (± 3.2) 12.3 (± 3.1) 12.4 (± 2.9) 12.2 (± 3.0) 

Employment status at the year before questionnaire survey  *** *** *** *** 

Stable employment 371 (65.9) 14.4 (± 2.6) 13.6 (± 2.8) 13.5 (± 2.6) 13.3 (± 2.6) 

Unstable employment 160 (28.4) 12.8 (± 2.9) 12.2 (± 3.0) 12.2 (± 3.1) 11.8 (± 2.7) 

Retired 32 (5.7) 13.5 (± 3.1) 12.9 (± 2.7) 12.8 (± 2.7) 13.2 (± 2.6) 

Reduced salary in the past one year as compared to that before 

occupational injury 

 *** *** *** *** 

  Yes 200 (35.5) 12.9 (± 3.0) 12.3 (± 3.1) 12.3 (± 2.9) 12.1 (± 2.8) 

  No 363 (64.5) 14.5 (± 2.5) 13.6 (± 2.7) 13.5 (± 2.7) 13.3 (± 2.5) 

*p<0.05, **p<0.01, ***p<0.0001 
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Table 11 Factors for each domain of WHOQOL-BREF by multiple regression models 

Variables Physical Psychological  Social  Environment 

 ß
a
 p value ß

a
 p value ß

a
 p value ß

a
 p value 

Marital status (unmarried/separated vs. married) -0.008 0.94 -0.23 0.07 -0.33 0.009 -0.05 0.67 

Adverse life event within the past 6 years (yes vs. no) -0.48 <0.0001 -0.56 <0.0001 -0.45 0.0003 -0.37 0.002 

Family member requiring care (yes vs. no) -0.34 0.006 -0.16 0.22 -0.02 0.90 -0.31 0.01 

Additional occupational injury requiring >3 days hospitalization 

(yes vs. no) 

-0.65 <0.0001 -0.42 0.02 -0.35 0.04 -0.36 0.03 

Whether this injury affected physical appearance         

Yes, minor vs. No  0.20 0.16 0.21 0.18 0.10 0.51 0.24 0.11 

Yes, major vs. No -0.46 0.01 -0.49 0.01 -0.35 0.07 -0.33 0.07 

Employment status at the year before questionnaire survey         

Retired vs. stable employment 0.18 0.60 0.13 0.71 0.09 0.80 0.56 0.09 

Unstable vs. stable employment -0.53 0.01 -0.51 0.02 -0.43 0.05 -0.74 0.0005 

Reduced salary in the past one year as compared to that before 

occupational injury (yes vs. no) 

-0.45 0.0008 -0.33 0.02 -0.35 0.01 -0.34 0.01 

a
 Adjusted for all above variables 
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