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Abstract Introduction This study aimed to examine the

prevalence rates of both post-traumatic stress disorder

(PTSD) and major depression at 12 months in workers

experiencing different types of occupational injury in

Taiwan. Demographic and injury-related risk factors for

psychological symptoms were also evaluated. Methods Our

study candidates were injured workers in Taiwan who were

hospitalized for 3 days or longer and received hospital-

ization benefits from the Labor Insurance program. A

two-staged survey study was conducted. A self-reported

questionnaire including the Brief Symptom Rating Scale

and Post-traumatic Symptom Checklist was sent to workers

at 12 months after injury. Those who met the criteria were

recruited for the second-stage phone interview with a

psychiatrist using the Mini-international Neuropsychiatric

Interview (MINI). Results A total of 1,233 workers com-

pleted the questionnaire (response rate 28.0 %). Among

them, 167 (13.5 %) fulfilled the criteria for the MINI

interview and were invited. A total of 106 (63.5 %) com-

pleted the phone interview. The estimated rate of either

PTSD/PPTSD or major depression was 5.2 %. The risk

factors for psychological symptoms were female gender,

lower education level, loss of consciousness after occupa-

tional injury, injury affecting physical appearance, occu-

pational injury experience before this event, life experience

before and after this injury, length of hospital stay, self-

rated injury severity, and percentage of income to the

family. Conclusions These results showed that occupa-

tional injury can cause long-term psychological impact in

workers. Key demographic and injury characteristics may

enhance the identification of at-risk occupational injured

workers who would benefit from targeted screening and

early intervention efforts.
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Introduction

A number of studies have addressed that natural disasters

or traumatic events have been found to be associated with

increased prevalence rate of psychiatric disorders, for

example, post-traumatic stress disorder (PTSD), major

depression, anxiety, sleep disorder, panic disorder, per-

sonality disorder, and substance abuse [1–5]. Among

abundant psychiatric disorders, PTSD is the most common

psychiatric disorder being studied after traumatic events or

injury [6, 7].

Post-traumatic stress disorder develops after a traumatic

event that involves actual or threatened death or serious

injury, or a threat to physical integrity of self or others [8].

According to the Diagnostic and Statistical Manual of

Mental Disorders 4th edition (DSM-IV), PTSD has three

sub-forms: acute, chronic, and delayed onset. If duration of

symptoms is 3 months or more, this is labeled chronic

PTSD.

The prevalence rate of PTSD reported in survivors of

natural disaster or traumatic events varies widely, ranging

from 1.5 to 74 % [9, 10], whereas the rates of major

depression in disaster survivors range from 13 to 52 % [11,

12]. Several studies showed that major depression was one

of the most common psychiatric disorders occurring with

PTSD [5, 13, 14].

In Taiwan, most of the extant studies on PTSD were

focused on the survivors who experienced a major earth-

quake called Chi-Chi earthquake on September 21, 1999.

Although researchers found that the prevalence rates of

PTSD among survivors were gradually decreased after the

earthquake [15–18], reports suggest that the psychological

consequences of natural disaster or traumatic event are

long lasting [19–22]. These studies also found that the risk

factors of PTSD or other psychiatric disorders after the

Chi-Chi earthquake were female, serious destruction of

property, personality characteristics of nervousness,

elderly, lower educational level, and previous traumatic

experiences.

Previous study conducted by our research group found

that the estimated rates of PTSD, PPTSD, major depres-

sion, and comorbid PTSD/PPTSD and major depression

were 2.7, 4.1, 3.0, and 2.3 %, respectively, among injured

workers from the same cohort in this study 3 months after

occupational injury in Taiwan [23]. Although a decrease in

the prevalences of PTSD in survivors over time has been

studied after Chi-Chi earthquake, however, to the best of

our knowledge, no study on the occurrence rates of chronic

psychiatric disorders had been conducted after occupa-

tional injuries in Asian workers. Thus, the objectives of this

study were to examine the prevalence rates of both PTSD

and major depression at 12 months in workers after occu-

pational injury in Taiwan and to evaluate the association

between risk factors and the occurrence of psychological

symptoms. We hypothesized that the rates of psychiatric

disorders would decrease at 12 months after injury.

Methods

Between February 1 and August 31, 2009, a total of 4,403

workers who were hospitalized for 3 days or longer and

received the Inpatient Hospitalization Benefit portion of

Occupational Accident Medical Benefits from Labor

Insurance program were utilized as subjects. The subjects

were recruited consecutively. This study was approved by

the Institutional Review Board of the National Taiwan

University Medical Center.

This study was a two-stage investigation. The details of

the first stage of investigation were previously reported

[23]. Briefly, the first stage involved a self-reported ques-

tionnaire including demographics, the Brief Symptom

Rating Scale (BSRS-50), and the Post-traumatic Symptom

Checklist (PTSC) for screening of mental conditions. The

demographic part was designed by psychiatrists, a psy-

chologist, and public health professionals to inquire about

risk factors, including family history of psychiatric disor-

der, life events before and after the occupational injury, and

financial burden as well as individual characteristics such

as gender, age, and marital and educational status. The self-

reported questionnaire with a cover letter explaining the

purpose of our study was sent to the homes of all subjects

at 12 months after injury. Completion and return of the

questionnaire was considered the subject’s consent to

participate. However, if a subject did not respond to the

questionnaire, we tried to make contact by phone, invited

the subject to participate, and obtained oral informed

consent after full explanation of the study procedures. At

least 3 tries were made to encourage the study subjects

before giving up. When the questionnaire was incompletely

answered, a phone interview was performed to complete all

questions. The candidates for the second-stage phone

interview by Mini-international Neuropsychiatric Interview

(MINI) received such interview within 2 weeks of the first-

stage questionnaire screening. In this study, psychiatrists

used the Taiwanese version of the MINI to assess the

prevalence of different psychiatric disorders (including

PTSD, suicidality within 1 month, and current major

depression within 2 weeks). For the second-stage phone

interview by psychiatrists using the MINI, we recruited

those participants fulfilling the following criteria: (1) those

with a general severity index (GSI) score for the BSRS of 2

standard deviations above the norm (i.e., 70) or higher, (2)

those who had any item of PTSC reported at the ‘‘severe’’

level or higher, or (3) those who had any 2 items of PTSC

reported at ‘‘moderate’’ levels or higher.
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The BSRS-50 consists of a 50-item self-report rating

scale that is used to measure 10 psychophysiological

symptom groups and has been tested in Taiwan. The test–

retest reliability coefficients ranged from 0.73 to 0.91. The

rate of accurate classification for psychiatric and non-psy-

chiatric cases was 75.8 %, with a sensitivity of 66.7 % and

a specificity of 86.7 % [24]. For the BSRS, an adjusted T

score was determined in accordance with a previous study

to examine the severity of psychological symptoms in

injured workers [25]. A T score of 50 was considered

identical to the mean of the reference group, and the

standard deviation (SD) was set at 10. A general severity

index (GSI) score of greater than or equal to two SDs

higher than the mean score of the reference group (i.e.,

GSI C 70) was considered psychologically severe.

The PTSC is a 3-item checklist for quick screens of

PTSD symptoms in the past one week, corresponding to the

DSM-IV symptom clusters of PTSD, namely reexperienc-

ing, numbness, and hyperarousal [8]. These items are ‘‘Has

encountering a reminder of the injury event caused physi-

cal discomfort (including sweating, tremor, racing heart,

tachypnea, nausea, or diarrhea),’’ ‘‘have you been unable to

have sad or happy feeling after this event,’’ and ‘‘have you

become easily startled after this event?’’ The response to

each item is rated on a five-point Likert scale, namely 0

(no), 1 (mild), 2 (moderate), 3 (severe), and 4 (very severe).

The internal consistency of the PTSC as measured by

Cronbach’s a was 0.78, with a sensitivity of 89.5 % and a

specificity of 98.8 % [23]. Respondents were asked to refer

to the traumatic event caused at work.

The MINI, a short structured diagnostic interview

instrument, has been used to evaluate the presence of

DSM-IV and ICD-10 psychiatric disorders with a test–

retest reliability of 0.75, sensitivity of 0.70 or higher, and

specificity of 0.85 or higher [26]. Using data from the

PTSD module of the MINI, the criteria for PTSD were

defined as follows: (1) one positive response to the

symptom of intrusion item; (2) at least three out of six

symptoms of avoidance/numbing items; (3) at least two out

of five symptoms of hyperarousal items; and (4) the pres-

ence of distress and impairment. Subjects 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, hyperarousal) and endorsed distress or

impairment were considered to have PPTSD. A previous

study had defined partial PTSD (PPTSD) as the presence of

a combination of two of the three criteria-B, C, and D [27].

All statistical analyses were conducted with JMP 5.0

(SAS Institute Inc.). The descriptive statistics were used to

examine the prevalence rate of PTSD and other psychiatric

disorders, the background demographic characteristics, and

exposure characteristics among workers after occupational

injury. The occurrence rates of psychiatric disorders at

12 months after the occupational injuries were estimated

by multiplying the percentage of high scores in BSRS or

the PTSC by the percentage diagnosed as having psychi-

atric disorders by the MINI interview among those who

participated in the MINI interviews. The occurrence rates

of psychiatric disorders at 12 months in a specific type

(e.g., fracture) of occupational injuries were estimated by

multiplying the percentage of high scores in the BSRS or

PTSC in a specific type of occupational injuries by the

percentage diagnosed as having psychiatric disorders by

the MINI interview in that type of occupational injuries.

The standard errors of estimated rates were estimated by

the square root of p(1-p)/n, where p is an estimate pro-

portion and n is total number of subjects. In order to test the

difference in estimated rates of psychiatric disorders

between workers sustaining intracranial injury and non-

intracranial injuries, the test statistic is the 95 % confidence

interval of the difference proportion P1 and proportion P2,

which is the 95 % CI of P1 - P2 = p1 - p2 ?

- 1.96 * sqrt(p1(1 - p1)/n1 ? p2(1 - p2)/n2). Differ-

ences were considered significant if the confidence interval

did not contain 0. Chi-square tests and one-way analysis of

variance were used to analyze group differences. Linear

regression model and logistic regression model were used

for calculating the measures of association between risk

factors and the occurrence of psychological symptoms.

Differences were considered significant if the P value was

smaller than 0.05.

Results

At the time of the survey 12 months after occupational

injury, a total of 1,233 injured workers completed the first

stage of investigation, with a response rate of 28.0 %. A

total of 3,170 (72.0 %) of the injured workers did not

complete the questionnaire survey. While we tried to

contact them by phone, 1,739 (39.5 %) did not answer the

phone, 1,035 (23.5 %) refused to answer the questionnaire,

and 396 (9.0 %) could not be reached because we had

the wrong phone number. Among those who completed the

questionnaire, the majority were males (71.5 %) and the

average age was 42 years (SD = 11.8). Most were married

(64.1 %) and had an education level of high school or

above (43.6 %). Moreover, the majority had no family

history of psychiatric morbidity (99.4 %) and no previous

occupational injury experience before this event (86.2 %).

The average percentage of family income contributed by

the injured worker before injury was 64.2 %. Regarding

injury-related variables, the most frequent type of occu-

pational injury was fracture (56.6 %), followed by intra-

cranial injury (12.1 %), open wound of upper limb injury

(6.8 %), etc. Most of the subjects did not lose
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consciousness as a result of their injury (84.8 %) and had a

serious injury severity or above. The average length of

hospital stay immediately after injury was about 9 days,

and the average total length of stay in 12 months was about

14 days. Furthermore, about 62 % of the injured workers

believed the injury affected their physical appearance,

97.2 % had no life event within one month before this

injury, and 83.3 % had no life event after this injury

(Table 1).

Approximately 10.5 % of the participants scored 70 or

higher on the BSRS-50, and the most important psycho-

physiological symptoms were psychoticism, paranoid ide-

ation tendency, and phobic anxiety. Approximately 9.9 %

fulfilled the criteria of the PTSC, and the most frequently

reported symptoms were ‘‘physical discomfort (including

sweating, tremor, racing heart, tachypnea, nausea, or

diarrhea) caused by encountering a reminder of the injury

event and becoming easily startled.’’ A total of 167

(13.5 %) scored high on either the BSRS-50 or PTSC and

were candidates for a phone interview. Among these can-

didates, 105 respondents (63.5 %) completed the MINI

interview. Among the 61 injured workers who did not

complete the second-stage interview, 36 (58.4 %) did not

answer the phone, 19 refused to participate in the interview

(31.1 %), and 6 (10.5 %) could not be reached because we

had the wrong phone numbers. The responders and non-

responders to the MINI had similar scores in the BSRS-50

and PTSC.

Among the 106 workers who completed the MINI

interview at 12 months after their occupational injury, the

Table 1 Characteristics of injured workers who completed the

questionnaire (total = 1,233)

Characteristics N %

Gender

Female 352 28.5

Male 881 71.5

Age (years) (Mean ± SD) 42.6 ± 11.8

17–29 214 17.3

30–44 456 37.0

45–59 476 38.6

]60 87 7.1

Education

Elementary school or below 143 11.6

Junior high school 231 18.7

High school 537 43.6

College or above 322 26.1

Marital status

Single 324 26.2

Married 814 64.1

Divorced/separated/widowed 95 7.7

Family history of psychiatric morbidity

Yes 8 0.6

No 1,225 99.4

% of family income contributed by the

injured worker before injury

(mean ± SD)

64.2 29.3

Previous occupational injury experience before this event

Yes 170 13.8

No 1,063 86.2

Related to this injury

Injury types

Fracture 698 56.6

Intracranial injury 149 12.1

Open wound of upper limbs 84 6.8

Crushing injury 64 5.4

Burns 27 2.2

Othersa 208 16.9

Loss of consciousness as a result of this injury

Yes 187 15.2

No 1,046 84.8

Self-rated severity

Minor 196 15.9

Moderate 423 34.3

Serious 233 18.9

Severe 248 20.1

Critical 133 10.8

Length of hospital stay after injury, days

Immediately after injury

(mean ± SD)

9.8 11.6

Total for 12 months (mean ± SD) 13.5 23.2

Table 1 continued

Characteristics N %

Whether this injury affected physical appearance

Yes, minor 535 43.4

Yes, major 235 19.0

No 463 37.6

Previous occupational injury experience before this event

Yes 170 13.8

No 1,063 86.2

Life event within one month before this injury

Yes 34 2.8

No 1,199 97.2

Life event in the one-year follow-up period after this injury

Yes 206 16.7

No 1,027 83.3

a Including dislocation, sprain and strain of joints and ligaments,

cellulitis, traumatic amputation, injury of muscle and tendon, injury

of nerves or superficial injury
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prevalence rates of PTSD, PPTSD, major depression, and

comorbid PTSD/PPTSD and major depression were 23.6,

14.2, 15.1, and 15.1 %, respectively (Table 2). Since

13.5 % of injured workers scored high in the first-stage

screening, the estimated rates of PTSD, PPTSD, major

depression, and comorbid PTSD/PPTSD and major

depression of the 1,233 injured workers were 3.2, 1.9, 2.0,

and 2.0 %, respectively (Table 2).

In addition, the estimated rates of either PTSD/PPTSD

or major depression among workers suffered from intra-

cranial injury, burn, fracture, open wound of upper limbs,

and crushing injury were 9.6, 7.4, 4.8, 1.6, and 0 %,

respectively (Table 3). Comparison of the rates of either

PTSD/PPTSD or major depression occurring after intra-

cranial injuries to those after non-intracranial injuries

showed that the former were significantly higher than those

occurring after non-intracranial injuries.

Table 4 showed that female, lower education level, loss of

consciousness after occupational injury, injury severely

affecting physical appearance, occupational injury experi-

ence before this event, and life experience before and after

this injury significantly increased the risk of psychiatric

morbidity and post-traumatic stress symptoms. Furthermore,

after adjusting for all possible risk factors (gender, age,

education, marital status, family history of psychiatric

morbidity, loss of consciousness, injury affected physical

appearance, occupational injury experience before this

event, and life experience before and after this injury), longer

length of hospital stay, self-reported injury severity, and

higher percentage of income to the family significantly

turned out to be risk factors of increasing BSRS score and

PTSC score (Table 5). These are the important factors that

increased the occurrence of psychological symptoms among

injured workers at 12 months after occupational injury.

Discussion

Despite the knowledge that PTSD and major depression are

common psychiatric sequels following occupational injury

[28, 29], this is the first study on the long-term psycho-

logical impact of occupational injury on the Asian workers.

This study found that the prevalence rates of PTSD,

PPTSD, major depression, and comorbid PTSD/PPTSD

and major depression at 12 months after injury were 3.2,

1.9, 2.0, and 2.0 %, respectively. As a total, 5.1 % suffered

from any of these chronic psychiatric disorders.

Table 2 Prevalence rates of psychiatric disorders among Mini-

international Neuropsychiatric Interview (MINI) interviewees and

estimated prevalence rates of psychiatric disorders 12 months after

occupational injuries

Psychiatric

disorders

MINI interviewees

(N = 106)

% with high score

in screening by

BSRS and PTSC

Estimated

rates

(N = 1,233)

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

Post-traumatic

stress

disorder

25 23.6 (16.1, 31.1) 13.5 3.2 (2.2, 4.2)

Partial post-

traumatic

stress

disorder

15 14.2 (7.6, 20.8) 1.9 (1.1, 2.7)

Major

depression

16 15.1 (8.3, 21.9) 2.0 (1.2, 2.8)

Both PTSD/

PPTSD and

major

depression

16 15.1 (8.3, 21.9) 2.0 (1.2, 2.8)

Either PTSD/

PPTSD or

major

depression

40 37.7 (28.5, 46.9) 5.1 (3.9, 6.3)

BSRS brief symptom rating scale; PTSC post-traumatic symptom checklist;

PTSD post-traumatic stress disorder; PPTSD partial post-traumatic stress

disorder

Table 3 Estimated prevalence rates of psychiatric conditions 12 months after different occupational injuries

Mental condition Fracture

(N = 698)

Intracranial

injury (N = 149)

Open wound of

upper limbs (N = 84)

Crushing injury

(N = 67)

Burns

(N = 27)

% with high score in screening by BSRS and PTSC 14.7 16.1 9.5 10.4 7.4

Prevalence, %

(95 % CI)

Prevalence, %

(95 % CI)

Prevalence, %

(95 % CI)

Prevalence, %

(95 % CI)

Prevalence, %

(95 % CI)

PTSD 2.6 (1.4, 3.8) 7.5 (3.3, 11.7) 1.6 (-1.1, 4.3) 0 3.7 (-3.4, 10.8)

PPTSD 2.2 (1.1, 3.3) 2.1 (-0.2, 4.4) 0.0 0 3.7 (-3.4, 10.8)

Major depression 1.7 (0.8, 2.6) 4.3 (1.0, 7.6) 1.6 (-1.1, 4.3) 0 3.7 (-3.4, 10.8)

(PTSD/PPTSD and major depression) 1.7 (0.8, 2.6) 4.3 (1.0, 7.6) 1.6 (-1.1, 4.3) 0 3.7 (-3.4, 10.8)

Either PTSD/PPTSD or major depression 4.8 (3.2, 6.4) 9.6a (4.9, 14.3) 1.6 (-1.1, 4.3) 0 7.4 (-2.5, 17.3)

BSRS brief symptom rating scale; PTSC post-traumatic symptom checklist; PTSD post-traumatic stress disorder; PPTSD partial post-traumatic

stress disorder
a Significantly different from those after non-intracranial injuries (P = 0.01)
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The occurrence rates of PTSD/PPTSD and depression

12 months after occupational trauma found in this study

were lower than previously reported in Western countries.

O’Donnell et al. [13] found that the prevalence of PTSD and

major depression 12 months after physical injury requiring

admission to a trauma service in Australia were 10.4 and

10.1 %, respectively. On the other hand, Shih et al. [5]

reported that the rates of PTSD and major depression among

677 individuals experiencing different types of trauma were

28 and 29 %. Comparison with the current study showed that

the prevalence of PTSD and major depression was higher

than the rates found in this study. Injury severity and injury

Table 4 Risk factors of psycho-physiological symptoms and post-traumatic stress disorder symptoms by BSRS and PTSC in multiple logistic

regression model

Variables N No. of high GSI in

BSRS (%)a
No. of positive

PTSC (%)b
BSRS PTSC

aOR (95 % CI)c aOR (95 % CI)c

Gender

Female 352 43 (12.2) 46 (13.0) 1.1 (0.7–1.7) 1.5 (1.1–2.3)*

Male 881 86 (9.7) 76 (8.6) 1.0 1.0

Age (years)

17–29 214 23 (10.7) 24 (11.2) 1.0 1.0

30–44 456 58 (12.7) 47 (10.3) 1.2 (0.7–2.1) 0.9 (0.5–1.4)

45–59 476 37 (7.7) 37 (7.8) 0.7 (0.4–1.2) 0.7 (0.4–1.2)

]60 87 11 (12.6) 14 (16.0) 1.2 (0.5–2.5) 1.5 (0.7–3.1)

Education

Elementary school or lower 143 21 (14.7) 21 (14.7) 1.9 (1.0–3.4)* 1.6 (0.9–2.8)

Junior high school 231 16 (6.9) 17 (7.4) 1.2 (0.7–2.1) 0.7 (0.4–1.3)

High school 537 61 (11.3) 52 (9.7) 1.3 (0.8–2.2) 1.1 (0.6–1.7)

College or above 322 31 (9.6) 32 (9.9) 1.0 1.0

Marital status

Single 324 33 (10.1) 37 (11.4) 1.0 1.0

Married 814 85 (10.4) 72 (8.8) 1.0 (0.6–1.4) 0.7 (0.4–1.4)

Divorced/separated/widowed 95 11 (11.6) 13 (13.7) 1.4 (1.1–4.0) 1.1 (0.4–2.8)

Family history of psychiatric morbidity

Yes 8 2 (25.0) 2 (25.0) 1.7 (0.2–9.3) 2.0 (0.3–10.5)

No 1,225 127 (10.4) 120 (9.8) 1.0 1.0

Loss of consciousness after occupational injury

Yes 187 36 (19.2) 35 (18.7) 2.1 (1.3–3.4)* 2.2 (1.3–3.4)*

No 1,046 93 (8.9) 87 (8.3) 1.0 1.0

Injury affecting physical appearance

Yes 770 111 (14.4) 104 (13.5) 3.8 (2.3–6.7)* 3.6 (2.2–6.3)*

No 463 18 (3.9) 18 (3.9) 1.0 1.0

Previous occupational injury experience before this event

Yes 170 21 (12.3) 24 (14.1) 1.4 (0.8–2.3) 1.9 (1.1–3.1)*

No 1,063 108 (10.2) 98 (9.2) 1.0 1.0

Life event within one month before this injury

Yes 34 5 (14.7) 10 (29.4) 1.5 (0.5–3.6) 2.5 (1.0–5.7)*

No 1,199 124 (10.3) 112 (9.3) 1.0 1.0

Life event in the one-year follow-up period after this injury

Yes 206 56 (27.2) 48 (23.3) 4.5 (2.9–6.7)* 3.1 (2.0–4.7)*

No 1,027 73 (7.1) 74 (7.2) 1.0 1.0

BSRS brief symptom rating scale; PTSC post-traumatic symptom checklist

* P \ 0.05
a General severity index (GSI) score for the BSRS of 2 standard deviations above the norm or higher
b Any item of PTSC reported at the ‘‘severe’’ level or higher or had any 2 items of PTSC reported at ‘‘moderate’’ levels or higher
c aOR adjusted OR. Adjusted for all above variables
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type may contribute significantly to prevalence differences.

Participants in the study of O’Donnell et al. had a longer

average length of stay, 10.13 days (SD = 9.64), in the

Trauma Center; moreover, 56 % of the participants met

criteria for a mild traumatic brain injury. On the other hand,

in the study of Shih et al., 48 % of the participants reported

losing consciousness as a result of their injury. Compared

with the participants in the previous study, length of hospital

stay after injury 12.1 % of the subjects in our study suffered

intracranial injury, 15.2 % of the subjects had loss of con-

sciousness as a result of the injury, and they had an average

length of stay immediately after the injury, 9.8 days

(SD = 11.6). Furthermore, the lower rates found in this

study might be attributed to the general lower prevalence

rates of PTSD and any psychiatric disorders in Asian coun-

tries [30–32], comparing with the western countries [33–36].

It was believed that Asian people still have the impression

that psychiatric disorders carry a stigma, which makes them

hesitate to search for optimal treatment. Therefore, the lower

prevalence rates of PTSD and major depression in Taiwan

possibly resulted from methodological, cultural, and social

factors as well as cross-national differences.

While comparing with the previous study that found out the

estimated rates of PTSD, PPTSD, major depression, and

comorbid PTSD/PPTSD and major depression were 2.7, 4.1,

3.0, and 2.3 %, respectively, among injured workers 3 months

after occupational injury in Taiwan [23], this study found that

the estimated rates of PTSD, PPTSD, major depression, and

comorbidity were gradually decreased after the injury;

however, PTSD, major depression, and comorbidity were still

prevalent 12 months after occupational injury. In addition, the

rate of PTSD at 12 month after the injury was slightly higher

than the rate found in 3 months. Some psychological symp-

toms may not yet have developed because of a lack of expo-

sure to trauma triggers. In this case, trauma triggers could be

return to work. After returning to work, the symptoms of

avoidance would make injured workers afraid of working at

worksite where injury took place, even afraid of going to work

because of phobia, which might increase the severity of PTSD

symptoms [37]. Besides, the rate of PPTSD was dramatically

decreased from 4.1 to 1.8 %. This result might be attributed to

the increased rate of PTSD, which means those participants

with PPTSD might become more severe which turns into the

development of PTSD. Another reason could be delay onset.

According to DSM-IV, delayed-onset PTSD does not develop

until at least 6 months after trauma [8].

Moreover, in this study, we found that the estimated

rates of either PTSD/PPTSD or major depression in

workers with intracranial injury were higher than workers

with non-intracranial injuries (fracture, open wound of

upper limbs, crushing injury, and burns) at 12 months after

the injury. Previous study has documented workers sus-

taining intracranial injuries did have a higher risk of having

psychiatric disorders 3 months after injury as compared

with those sustaining non-intracranial injuries [23]. Indi-

viduals with TBI seemed had higher risk of developing a

psychiatric disorder after the injury because of cognitive

and severe physical impairment [38, 39].

Table 5 Risk factors of psycho-physiological symptoms and post-traumatic stress disorder symptoms by BSRS and PTSC in linear regression

model

Variables BSRS score PTSC score

ba Q value ba Q value

Gender (female vs. male) 1.2 0.02 1.5 0.05

Age 0.01 0.7 0.02 0.9

Education (elementary school vs. other) 1.0 0.2 0.08 0.3

Marital status (divorced/separated/widowed vs. other) 1.3 0.2 0.1 0.1

Family history of psychiatric morbidity (yes vs. no) 6.7 0.02 0.9 0.01

Loss of consciousness (yes vs. no) 3.6 \0.0001 0.5 \0.0001

Injury affecting physical appearance (yes vs. no) 3.7 \0.0001 0.5 \0.0001

Previous occupational injury experience before this event (yes vs. no) 1.1 0.08 0.09 0.2

Life event within one month before this injury (yes vs. no) 2.5 0.07 0.3 0.09

Life event in the one-year follow-up period after this injury (yes vs. no) 6.2 \0.0001 0.7 \0.0001

Length of hospital stay

After injury 0.2 \0.0001 0.02 \0.0001

Total (until now) 0.1 \0.0001 0.01 0.0001

Self-rated injury severity 3.0 \0.0001 0.4 \0.0001

% of family income contributed by the injured worker before injury 0.03 0.08 0.004 0.01

BSRS brief symptom rating scale; PTSC post-traumatic symptom checklist
a Adjusted for all above variables
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Another finding of this study was that the risk factors for

psycho-physiological symptoms and PTSD symptoms were

female, lower education level, loss of consciousness after

occupational injury, injury affecting physical appearance,

occupational injury experience before this event, life

experience before and after this injury, the length of hos-

pital stay, self-reported injury severity, and percentage of

income to the family significantly. Several studies reported

that female sex, elderly, low education level, divorced/

separated/widowed marital status, number of previous

traumatic experiences, and lower income were significantly

predicted PTSD and other psychiatric disorders after trau-

matic events [5, 10, 17, 22, 40–42]. This study, however,

did not show the tendency of elderly and divorced/sepa-

rated/widowed marital status as significant risk factors for

psycho-physiological symptoms and PTSD symptoms.

Additionally, loss of consciousness after occupational

injury, injury severely affecting physical appearance, hav-

ing occupational injury experience before this event, longer

length of hospital stay, injury severity, and percentage of

income to the family were also the important factors that

significantly increased the likelihood of psycho-physio-

logical symptoms and PTSD symptoms.

These results indicate the importance of providing

aftercare to address the mental health problems of injured

workers. Effective interventions would treat injured

workers with PTSD and major depression, and these con-

ditions would be less likely to become chronic conditions

with early treatment. Based on the approximately 14,000

workers who received inpatient benefits due to occupa-

tional injuries annually in Taiwan, we calculated that

5.1 %, or 714 workers may still have a likely need for the

treatment of either PTSD, PPTSD, or major depression at

12 months after the injury, using the 12 months prevalence

rate data in this study. In addition, results identified risk

factors that can help with early identification of workers at

greatest risk of requiring subsequent mental health ser-

vices. Screening programs administered as early as possi-

ble after injury could monitor the psychological needs of

injured workers and could be targeted to those who appear

to be at greatest risk of developing chronic psychiatric

disorders after the injury. We should note that longer

length of hospital stay is highly correlated with more

severe injury. Although screening programs may appear

costly in terms of finances and resources, some evidence

suggests that these conditions, if left undiagnosed and

untreated, have high societal costs [43, 44].

Several limitations in this study should be noted. First,

the response rate to the questionnaire was low. It is possible

that those who were still hospitalized, those who suffered

from severe occupational injuries, or those with more

severe psychological distress had more difficulty respond-

ing to the questionnaire survey. This may lead to a bias

toward underestimation of the psychiatric conditions in this

study. However, the gender proportion and types of injuries

were similar between those completed the questionnaire

and those who did not. The scores of the BSRS and PTSC

were not different between respondents and non-respon-

dents. Therefore, the possible underestimation and prob-

lematic representativeness might not be very serious. In

addition, to minimize the selection bias of HWE, among

those who did not respond to the questionnaire, we had

randomly selected and invited 40 injured workers to par-

ticipate in the MINI interview at 12 months after occupa-

tional injury. As a result, among 40 injured workers

completed MINI interview, only one of them (2.5 %) suf-

fered from PTSD and another one (2.5 %) suffered from

major depression. The occurrence rates of psychiatric dis-

orders among randomly selected non-respondents were

comparable to the estimated rates we found in the respon-

dents. Although the response rate was low, the results of this

study, which includes a large sample of injured workers, can

serve as a practical assessment for identifying those at risk

of psychiatric disorders. Second, the study is lack of a

control group (of non-injured workers) who might provide

an estimate of the base rate of psychiatric disorders in the

underlying population. To the best of our knowledge, no

investigation on PTSD after non-occupational injuries is

available in Taiwan for comparison. On the other hand,

major depression lifetime prevalence was estimated to be

1.14 % by Compton et al. [33] using integrated data sets

from the National Institute of Mental Health Epidemiologic

Catchment Area survey and the Taiwan Psychiatric Epi-

demiological Project according to DSM-III criteria. Our

observed prevalence rate of major depression at one point

(2.0 %) was much higher than the lifetime prevalence in the

general population. Thus, despite lacking of direct com-

parisons in mental conditions, higher risk of developing

psychiatric disorders was quite likely after occupational

injuries. Third, workers who were not covered by the Labor

Insurance Hospitalization Benefits portion of the Occupa-

tional Accident Medical Benefits were not included as

candidates for participation. Forth, because the MINI sur-

vey was conducted by phone interview and not by face-to-

face evaluation by a psychiatrist, the observed morbidity

was only based on epidemiological criteria.

In conclusion, a significant proportion of workers suf-

fered from chronic psychiatric disorders at 12 months after

occupational injury. The prevalence rates varied signifi-

cantly among different types of injuries, with the highest

rate after intracranial injuries. Risk factors identified in this

study may be useful indicators of subsequent PTSD or

major depression for clinicians in early identification

efforts. Development of an early intervention program to

detect and manage chronic psychiatric disorders following

occupational injuries is warranted.

8 J Occup Rehabil (2014) 24:1–10
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