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Abstract

Introduction: Injuries at work may negatively influence mental health due to lost or reduced 

working hours and financial burden of treatment. Our objective was to investigate, in U.S. workers 

(a) the prevalence of serious psychological distress (SPD) by injury status (occupational, non-

occupational, and no injury) and injury characteristics, and (b) the association between injury 

status and SPD.

Methods: Self-reported injuries within the previous three months were collected annually for 

225,331 U.S. workers in the National Health Interview Survey (2004–2016). Psychological 

distress during the past 30 days was assessed using the Kessler 6 (K6) questions with Likert-type 

scale (0–4, total score range: 0–24). SPD was defined as K6 ≥ 13. Prevalence ratios (PR) from 

fitted logistic regression models were used to assess relationships between injury and SPD after 

controlling for covariates.

Results: The prevalence of SPD was 4.74%, 3.58%, and 1.56% in workers reporting 

occupational injury (OI), non-occupational injury (NOI), and no injury, respectively. Workers with 

head and neck injury had the highest prevalence of SPD (Prevalence: OI = 7.71%, NOI = 6.17%), 

followed by workers with scrape/bruise/burn/bite (6.32% for those with OI). Workers reporting OI 

were two times more likely to have SPD compared to those without injury (PR = 2.19, 95%CI: 

1.62–2.96). However, there was no significant difference in SPD between workers with OI and 

workers with NOI (PR = 0.98, 95%CI: 0.65–1.48).

Conclusion: The prevalence of SPD varied by injury status with the highest being among 

workers reporting OI. We found that the workers reporting OI were significantly more likely to 

have SPD than those without injury, but not more than those with NOI.
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Practical Applications: Mental health management programs by employers are necessary for 

workers who are injured in the workplace.
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1. Introduction

According to the U.S. National Health Interview Survey (NHIS), 28.6% of employed adults 

experienced work-related injuries in 1997–1999 (Smith, Sorock, Wellman, Courtney, & 

Pransky, 2006). The U.S Bureau of Labor Statistics in 2017 reported that approximately 2.8 

million nonfatal workplace injuries and illnesses (2.8 cases per 100 full-time workers) 

occurred among private industry employees (BLS, 2018). Injury may affect a worker’s 

standard of living and increase anxiety and insecurity about future income. Work-related 

injuries may result in disability, reduced earnings, financial burden for treatment, difficulty 

returning to work, and lost employment due to the injury (Zwerling, Whitten, & Davis, 

1997; Biddle & Keane, 2011; Young, 2010). Injured workers may also experience loss of 

status or contact with friends and coworkers, an important sources of social and professional 

support, stressors that may lead to mental health problems such as depression and anxiety 

(Asfaw & Souza, 2012). A study reported that about half of workers without a diagnosis of 

depression a year prior to a work-related injury may feel depressed at some point during the 

following year, and a quarter may feel depressed at the oneyear mark (Carnide, 2016).

According to the Centers for Disease Control and Prevention (CDC), one out of every four 

adults in the United States had a mental illness in 2004. The economic cost of mental illness 

in the United States is substantial, approximately $300 billion (CDC, 2011). The report also 

stated that the occurrence of mental illness was associated with risky behaviors (e.g., alcohol 

and drug abuse) and chronic conditions (e.g., disease and injuries). Data from the NHIS in 

2000–2003 indicate that 5.8% of U.S. workers experienced serious psychological distress 

during the previous 30 days (Kim, 2008).

Researchers often encounter difficulty quantifying the relationship between occupational 

injuries and mental health. A number of cross-sectional epidemiologic studies have 

investigated the association between mental health and injuries and vice versa. Many studies 

have reported that mental disorders (e.g., depression symptoms, psychological distress) 

increased the risk for occupational injuries (Hilton & Whiteford, 2010; Kim, 2008; 

McAninch, Greene, Sorkin, Lavoie, & Smith, 2014; Jacobsen et al., 2013). A study using 

data from full-time Australian workers found that high psychological distress increased the 

odds of workplace accidents as well as work failure (Hilton & Whiteford, 2010). Jacobsen 

and colleagues found that mental distress in construction workers was associated with injury 

and illness. Studies investigating the effect of occupational injuries on psychological distress 

are limited. A recent study in police officers found that work-related injury was associated 

with psychological distress (West et al., 2017).

This study compared the difference in mental distress across three groups of workers: 

occupationally injured workers, non-occupationally injured workers (NOI), and uninjured 

Gu et al. Page 2

J Safety Res. Author manuscript; available in PMC 2020 December 22.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



workers. The aims of this study, which is based on a nationally representative sample of U.S. 

workers, were (a) to estimate the prevalence of serious psychological distress by the injury 

status (occupational injured workers, non-occupational injured workers, and non-injured 

workers), selected socio-demographics, and injury characteristics (injury site, injury type, 

external causes, treatment location, and the number of workdays missed) and (b) to 

investigate the association between injury status and serious psychological distress across 

injury characteristics.

2. Materials and methods

2.1. Data source

Psychological distress and injury were assessed using data from NHIS, a cross-sectional 

survey of the civilian U.S. household population conducted annually by the National Center 

for Health Statistics (NCHS), CDC. Data are collected through in-person household 

interviews and are based on a multistage clustered area probability sample. The NHIS 

oversamples Blacks, Hispanics, and Asians and adults aged ≥65 years to allow for the 

precise estimation of health in minority populations and elders. Extensive details about the 

questionnaire, methodology, data, and documentation are available on the NHIS website 

[NCHS, 2014]. Written informed consent was obtained from all subjects. All procedures in 

each NHIS were approved by the NCHS Research Ethics Review Board [NCHS, 2012].

2.2. Study sample

We first selected paid workers aged 18 years and older who were ‘working at a job or 

business’ or ‘with a job or business but not at work’ during the week prior to their interview. 

The total number of the combined 2004–2016 NHIS adults was 392,584 with average 

response rate of 79.8% (Supplement Table 1). From this population, our study included 

225,331 working adults, after excluding those who were retired, unemployed, or did not 

answer the employment status or the psychological distress questions.

Data from the NHIS basic module (a Sample Adult Core questionnaire and a Family Core 

questionnaire) for 2004–2016 were analyzed for this study. The Sample Adult questionnaire 

in the NHIS elicited information from participants on sociodemographic characteristics (age, 

gender, race/ethnicity, marital status, education, income), lifestyle factors (sleep duration, 

smoking status, alcohol intake, leisure-time physical activity, body mass index), and job 

characteristics (length of employment, employment status, second job, occupational group, 

industrial group). The Family Core questionnaire included injury and poisoning questions.

2.3. Injury

Information on injury, including site of injury, type of injury, external causes of injury, 

treatment location after injury, activity at time of injury, and the number of workdays missed 

due to injury was obtained from the Injury/Poisoning Episode files in the Family Core 

section. All injury episodes that reportedly occurred during the three months (91 days) prior 

to the date of the interview were collected to reduce the recall bias of less serious injury 

(NCHS, 2012). The NHIS Injury file contains information about the external causes and the 

nature of the injury episode, what the person was doing at the time of the injury, where the 
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person received medical advice and treatment, whether the person was hospitalized, and 

whether the person missed any days from work due to the injury, with the 9th Revision of 

the International Classification of Diseases (ICD-9-CM) diagnostic codes and ICD-9-CM 

external cause codes. Injuries for each person have been classified according to the nature of 

injury codes 800–909.2, 909.4, 909.9, 910–994.9, 995.5–995.59, and 995.80–995.85 in 

ICD-9-CM and one external cause of injury code of E800-E848, E850-E869.9, E880-

E929.9, or E950-E999 [NCHS, 2012].

Occupational injury was defined as injury that occurred while the worker was ‘working at a 

paid job,’ using the question “What activity were you involved in at the time of the injury?” 

Non-occupational injury was defined as injury that occurred while the worker was not 

‘working at a paid job,’ (e.g., driving or riding in a motor vehicle (except when driving for 

work), house or yard work at home, attending school, unpaid work such as volunteer work, 

sports and exercise, leisure activity, sleeping, resting, eating, drinking, cooking, caring for 

others).

The sites of injuries were grouped as lower extremity (feet, legs, knees, thighs, hip), upper 

extremity (hands, arms, shoulders), back/ buttocks, and head/neck. The nature of injuries 

(i.e., type of injuries) was categorized as fracture, sprain/strain/twist, cut, and scrape/bruise/

burn/bite. The external causes of injuries were listed as fall, struck by object, overexertion/

strenuous movement, burn/ scald/poisoning/bite, cut/pierce, and transportation. For analysis 

purposes, a worker was considered injured if he/she had one or more injury episodes 

reported.

2.4. Serious psychological distress

Measurement of psychological distress included six screening questions for symptoms of 

anxiety and depression that were designed for the NHIS and referred to as Kessler 6 (K6) 

[21]. The six-question K6 asks about the six symptoms of mental or psychological distress; 

respondents were asked “During the past 30 days, how often did you feel … (1) So sad that 

nothing could cheer you up? (2) Nervous? (3) Restless or fidgety? (4) Hopeless? (5) That 

everything was an effort? and (6) Worthless?” Response categories were “All of the time” 

(score = 4), “Most of the time” (score = 3), “Some of the time” (score = 2), “A little of the 

time” (score = 1), and “None of the time” (score = 0). The total psychological distress score 

(referred to as K6) is the sum of the six items with a range of 0–24. Only participants who 

answered all six questions were included in the study sample. Serious psychological distress 

was defined as the total psychological distress score equal to or greater than 13, i.e. K6 ≥ 13.

2.5. Covariates

The Sample Adult Core Questionnaire collected demographic information including age 

(≥18 years: 18–34, 35–54, 55+), gender, race/ethnicity (Non-Hispanic White, Non-Hispanic 

Black, Hispanic, Non-Hispanic all other race groups), marital status (single/never married, 

married, divorced/widowed/separated), and education (less than high school, junior college 

or incomplete college, college graduate or higher), and current income (<25 K, 25–45 K, 45 

K+). Lifestyle information included daily sleep duration (<7 h, 7+ h), smoking status (never, 

former, current), alcohol status (never/-former, current (≤3 drinks/week), current (4+ drinks/
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week)), and leisure-time physical activity (inactive, insufficiently active, sufficiently active). 

To assess leisure-time physical activity, participants were asked to summarize their usual 

physical activity both in terms of frequency, intensity, and duration while engaging in 

aerobic physical activity. Employment information included length of employment (<1year, 

1–4 years, 5+ years), employment status (full-time, part-time), second job (yes, no), 

occupational groups (management/professional, services, sales/office administration, 

construction/production/transportation), and industrial groups (agriculture/mining/

construction, manufacture/transportation/wa rehousing, trade, services, health/social 

services/education/public administration).

Identification of covariates as potential confounders was determined based on the significant 

association of these variables with both main exposure (injury) and outcome (psychological 

distress), and based on previous research. The potential confounders included in the analyses 

were age, gender, race/ethnicity, marital status, education level, smoking status, alcohol 

intake status, employment status, sleep duration, physical activity, and occupational groups.

2.6. Statistical analyses

Sample weights were used in calculating point estimates in all analyses since the NHIS data 

are obtained through a complex, multistage sample design that involves stratification, 

clustering, and oversampling of specific population subgroups. A weighting variable was 

divided by 13 to take into consideration the 13 survey years 2004–2016. The standard errors 

were estimated using Taylor series linearization with the sample weight and sample design.

Comparisons of selected demographic and lifestyle characteristics by injury status among all 

study participants and among those who reported serious psychological distress (K6 ≥ 13) 

were performed using Chi-square tests. The prevalence of serious psychological distress (per 

10,000 workers) during the past three months was calculated by dividing the estimated 

number with serious psychological distress by the estimated population of selected 

characteristics in each injury status (no injury, non-occupational injury, occupational injury), 

and then multiplying by 10,000. If the prevalence values are indicated by the symbol (†) in 

the tables, they are unreliable since the relative standard error of the estimate is larger than 

30% [Klein, Proctor, & Boudreault, 2004].

The prevalence ratios (PR) were obtained from average marginal predictions in the fitted 

logistic regression model (Bieler et al., 2010). The unadjusted PR of serious psychological 

distress (SPD) and the associated 95% CIs were compared by injury status across 

demographic and lifestyle characteristics; prevalence ratios (PRs) were then used to compare 

prevalence of SPD in those with occupational injury relative to uninjured workers, and to 

workers with non-occupational injury, across levels of selected characteristics (socio-

demographic, lifestyle, job). The prevalence of SPD by injury status across categories of 

injury characteristics were computed; unadjusted and covariate adjusted comparisons of the 

prevalence estimates (occupationally injured vs. uninjured, occupationally injured vs. non-

occupationally injured) were made. Adjustments were made for the following potential 

confounders: gender, age, race/ethnicity, marital status, education level, smoking status, 

alcohol intake status, employment, sleep duration, physical activity, and occupation. All 
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reported p-values were two-sided and a p-value of <0.05 was considered statistically 

significant. Analyses were performed using SAS-callable SUDAAN software version 11.0.

3. Results

The distribution of selected demographic and lifestyle characteristics by injury status (no 

injury, non-occupational injury, and occupational injury) among all participants and among 

those with serious psychological distress is presented in Table 1. The overall prevalence of 

occupational injury and non-occupational injury were 0.8% and 1.9% per 10,000 workers, 

respectively. We observed a higher proportion of occupational injuries in male workers 

versus female workers (65.4% and 34.6%, respectively). Workers who had less education 

(≤HS/GED) experienced a higher rate of occupational injuries relative to the highly educated 

(≥4 years college) workers (44.5% and 20.7%, respectively), while workers who were highly 

educated experienced more non-occupational injuries than the less educated workers (42.4% 

and 26.5%, respectively). Workers in construction and transportation had a much higher 

proportion (43.4%) of occupational injury than other job groups.

In those who reported serious psychological distress, the occupationally injured workers 

were composed of higher proportion of men (56.8%), divorced workers (44.2%), workers 

with lower education (≤HS/GED = 54.4%), lower annual income (<25 K = 61.6%), and 

higher proportion of workers in the construction and transportation occupational groups 

(43.4%) compared to non-occupationally injured or uninjured workers.

Over these years, the prevalence of injury and serious psychological distress (Supplement 

Table 1) did not change substantially (range of the prevalence: 0.72–0.90 for occupational 

injury, 1.69–2.17 for non-occupational injury, 1.37–1.98 for serious psychological distress).

Table 2 shows the prevalence of serious psychological distress by injury status across levels 

of selected characteristics, and the prevalence ratios of serious psychological distress 

(occupational injury vs. no injury and occupational injury vs. non-occupational injury). The 

prevalence of serious psychological distress by injury status was 4.74% among the 

occupationally injured workers, 3.58% among the non-occupationally injured workers, and 

1.56% among the non-injured workers. The prevalence of serious psychological distress 

differed based on socioeconomic status and lifestyle behaviors. Women, the divorced, the 

less educated, those who had lower income, those who had shorter sleep duration, current 

smokers, those who were physically inactive, and the obese reported higher prevalence of 

serious psychological distress.

The highest prevalence of serious psychological distress in workers with occupational injury 

was among divorced workers (9.82%). Divorced workers with occupational injury had four 

times higher prevalence of serious psychological distress than married workers (9.82 and 

2.13, respectively). Sufficiently physically active workers had a lower prevalence of serious 

psychological distress than insufficiently active or inactive workers (2.78, 6.32, and 6.46, 

respectively). We also observed that serious psychological distress was lowest in workers 

with occupational injury who were overweight (25 ≤ BMI < 30 kg/m2) compared to those 

with normal (BMI < 25) and those with obesity (BMI ≥ 30) regardless of injury status. 

Gu et al. Page 6

J Safety Res. Author manuscript; available in PMC 2020 December 22.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Among occupational groups, workers in sales and administrative office (7.77) had more 

serious psychological distress than those in service (4.16) or in construction or transportation 

(4.79). Among industrial groups, workers in trade had the highest prevalence of serious 

psychological distress (7.53).

The prevalence of serious psychological distress in the occupationally injured workers was 

three times higher than that in the uninjured workers (PR = 3.03, CI = 2.35–2.91). The 

prevalence ratios of serious psychological distress between the occupationally injured 

workers and the uninjured workers vary by selected characteristics (PRs from 1.54 to 4.45), 

with most being statistically significant. However, the prevalence ratios of serious 

psychological distress between the occupationally injured workers and the non-

occupationally injured workers were insignificant for most characteristics; some were 

significant: female (PR = 1.54, CI = 1.04–2.28), the divorced (PR = 1.83, CI = 1.11–3.03), 

those consuming 4 or more drinks per week (PR = 1.94, CI: 1.09, 3.46), those who were 

employed 1–4 years (PR = 2.27, CI = 1.38–4.75), those who worked in sales and office 

administration (PR = 1.92, CI = 1.05–3.51), and those who worked in trade (PR = 3.01, Cl: 

1.35, 6.69).

The sample size of the injury characteristics (body site of injury, type of injury, external 

causes, treatment location after injury, and day of work missed) by injury status for all 

subjects and for those with serious psychological distress is shown in Supplement Table 2. 

The most frequent site of injury among the occupationally injured workers (N = 1,864) was 

in the upper extremities (N = 766), the most common type of injury was sprain/strain/twist 

(N = 792), and the most common external cause being overexertion/strenuous movement (N 
= 365). Approximately 41% of all injuries occurred in the upper extremities and the most 

common types of injuries were sprains/strains/twists (42.5% of all injuries).

Table 3, which is derived from Supplement Table 2, shows the prevalence of serious 

psychological distress of by injury status for each injury characteristic. Overall, the 

prevalence of serious psychological distress among the occupationally injured workers was 

higher than that among the non-occupationally injured workers and the uninjured workers 

for each injury characteristic. For example, the prevalence of serious psychological distress 

among workers injured in the lower extremity was 5.97/10,000 for those injured at a work 

site, 2.93 for those injured at a non-work-site, and 1.60 for those without injury. The 

prevalence of serious psychological distress caused by falls was 4.47 for those injured at a 

work-site, 2.99 for those injured at a non-work-site, and 1.62 for those without injury. 

Serious psychological distress by body site of injury among the occupationally injured 

workers was highest in the head and neck area (Prev = 7.71), followed by the back or 

buttocks (Prev = 6.79), lower extremity (Prev = 5.97), and was lowest in the upper extremity 

(Prev = 4.26). Workers injured occupationally with scrape/bruise/burn/bite had more serious 

psychological distress (Prev = 6.32) than other types of injury. Even though serious 

psychological distress was highest in the occupationally injured workers whose injuries were 

due to transportation (Prev = 14.33), the estimate is not reliable since the events of the 

injuries due to transportation were too small.
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Table 4 shows that each injury characteristic was associated with serious psychological 

distress in the unadjusted as well as in models adjusted for age, gender, race/ethnicity, 

marital status, education, smoking status, alcohol intake, employment, sleep duration, 

leisure-time physical activity, and occupational group.

The occupationally injured workers were three times more likely to have serious 

psychological distress than the uninjured workers (PR = 3.03, CI = 2.35–3.91). The 

prevalence ratio attenuated in the adjusted model (PR = 2.19, CI = 1.62–2.96). The results 

were similar across each level of injury characteristics. For example, the occupationally 

injured workers with injuries in the head and neck were four times more likely to experience 

serious psychological distress than the non-injured workers in the adjusted model (PR = 

3.99, CI = 2.01–7.90).

We did not see many significant differences in the prevalence of serious psychological 

distress between occupationally injured workers and the non-occupationally injured workers. 

The occupationally injured workers who reported that they visited emergency rooms had a 

78% higher prevalence of serious psychological distress than the non-occupationally injured 

workers after adjustment for covariates (PR = 1.78, CI = 1.12–2.87).

4. Discussion

Prevalence of SPD and risk factors:

Using nationally representative data, this study sought to assess the prevalence of serious 

psychological distress by injury status and to investigate the association between injury 

status and serious psychological distress. Our findings were consistent with previous studies 

that examined risk of distress or depression following injury events. Results from 

population-based studies conducted in the United States and Australia showed that 

depression, anxiety, and stress disorders developed at 6 or 12 months after traumatic injury 

in hospitalized patients (Jenness, Witt, Quistberg, & Johnston, 2017; Wiseman, Curtis, Lam, 

& Foster, 2014; Zatzick et al., 2007). A Canadian study found that injured patients have 

mental health issues in the year following the event, compared to the non-injured (Cameron, 

Purdie, Kliewer, & McClure, 2006).

Our study showed that psychological distress was high in workers who were divorced, less 

educated, had lower income, shorter sleep duration, currently smoked, were physically 

inactive, or were obese. These findings are similar to some previous reports (Mason, Turpin, 

Woods, Wardrope, & Rowlands, 2006; Wiseman et al., 2014). It is especially noteworthy 

that workers who were overweight (25 ≤ BMI < 30 kg/m2) had lower serious psychological 

distress after injury than the workers with normal weight (18.5 ≤ BMI < 25 kg/m2) and those 

who were obese (BMI ≥ 30 kg/m2). Some studies revealed that excessive fat would protect 

the risk of fracture when falling because of greater cushioning (Bouchard, Pickett, & 

Janssen, 2010; Dimitri, Bishop, Walsh, & Eastell, 2012).

SPD in occupational or industrial group:

Workers employed in sales or office administration who had occupational injuries 

experienced more serious psychological distress than those who had non-occupational 
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injuries. Since the main duties of workers in sales include moving and assembly of 

merchandise, they are some-what more likely to be exposed to injuries from pushing, 

pulling, contact with sharp objects, slipping, tripping, and falling items.

Although Wulsinand colleagues (2014) reported that the prevalence of clinical depression 

was highest in workers employed in healthcare and social assistance sector, our study found 

that workers in the trade sector (wholesale and retail trade) had the highest level of serious 

psychological distress. The difference in results could be partly attributed to differences in 

scales used for assessment of clinical depression versus SPD. Andersonand colleagues 

(2010) found that the trade sectors (beer/wine/liquor, building materials/supplies, and 

grocery-related products) had injury/illness rates well above the U.S. national average and 

that the leading causes of injury or illness were overexertion and contact with objects/

equipment. Our study found that the prevalence of serious psychological distress among 

individuals whose injury was from overexertion/strenuous movement was higher among 

occupationally injured workers than among non-occupationally injured workers or uninjured 

workers (Prev= 5.14, 3.31, 1.62, respectively).

Prevalence of SPD by injury characteristics:

Our results show that the prevalence of serious psychological distress was higher in the 

occupationally injured workers than in the non-occupationally injured workers, especially 

among those with injuries to the head/-neck, back/buttocks, and in those workers whose 

injuries were obtained from scrape/bruise/burn/bite and due to overexertion/strenuous 

movement. Physical pain after injuries may result in mental suffering such as depression and 

mood swings. De Koning and colleagues reported that patients with brain injuries experience 

more mental distress than patients with other bodily injuries (De Koning et al., 2016). The 

pain after low back injury could induce psychological distress. An epidemiologic study 

reported that 59% of regular opioid users were having back pain (Hudson, Edlund, Steffick, 

Tripathi, & Sullivan, 2008). Our study also shows that workers with injuries related to skin 

(i.e., scrape/bruise/burn/bite) had more serious psychological distress than the workers with 

injuries related to bones or muscles (i.e. fractures, sprain/strain/twist). Individuals who have 

burn injuries have high psychological distress (Wisely, 2013). In addition, the higher the 

number of work days missed (which may be indicative of the severity or frequency of 

injury), the higher the prevalence of serious psychological distress among occupationally 

injured workers. The uninjured workers had similar psychological distress regardless of the 

number of work days missed.

Comparing SPD by injury status:

Compared with uninjured workers, the occupationally injured workers were significantly 

more likely to suffer serious psychological distress (PR = 2.19, CI: 1.62–2.96). Even though 

serious psychological distress was not statistically different between the occupationally 

injured workers and the non-occupational injured workers (PR = 1.32, CI: 0.95–1.85, 

unadjusted model), the prevalence of serious psychological distress among occupationally 

injured workers was 32% higher than that of the non-occupationally injured workers (4.74% 

and 3.58%, respectively). A study using the U.S. Medical Expenditure Panel Survey (2000–

2006) found a result similar to ours that workers with occupational injuries were more likely 
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to have depression than those with non-occupational injury, but the difference was not 

statistically significant (Kim, 2013). Carnide and colleagues showed that workers who had 

depression after a work-related injury were having difficulty returning to work (Carnide et 

al., 2016). The consequences of serious psychological distress due to occupational injury 

include lost productivity at work, difficulty returning to work, dependence on illegal drugs 

for relief, and the financial burden of treatment. Lower quality of life and a decreased sense 

of well-being have a greater effect on worker’s mental health during injury.

Limitations and strengths:

In interpreting the results of our study, we should consider several limitations. Since our 

study is crosssectional, we cannot infer a causal relationship between injury and serious 

psychological distress. The second limitation is that our analysis took into account only 

nonfatal injuries over the past 91 days due to the fact that NHIS collects data at home with 

person-to-person interviews, and did not account for those with fatal injuries or those who 

were hospitalized. This may have led to an underestimation of the number of injuries that 

would have affected calculation of the prevalence of serious psychological distress. Third, 

even though the dataset is large, a relatively small number of events (<30 events and relative 

standard error <30%) of serious psychological distress prevented us from estimating the 

prevalence and prevalence ratio in subgroups of workers’ characteristics. Forth, due to the 

large number of tests, the probability of observing at least one significant result due to 

chance may be higher than 5%. An additional limitation of this study is that we were unable 

to control for other factors (e.g., history of mental symptoms, job strain, and job demands), 

which are related to injuries and psychological distress. These variables were not available in 

the NHIS dataset. Lastly, serious psychological distress (K6 ≥ 13) was derived from self-

report and not from professional or clinical diagnoses.

Even with such limitations, to our knowledge, this is one of the few studies investigating 

associations between injury and psychological distress among U.S. workers. Furthermore, 

the current study used nationally representative data of the working population with a high 

response rate (80%). Information was available in the dataset to provide estimates by 

socioeconomic demographics, lifestyle characteristics, job characteristics, specific injury 

characteristics (body sites of injury, types of injury, external causes of injury, treatment 

locations after injury, and missed days of work), and injury status.

Conclusions:

This study found that occupationally injured workers were more likely to experience 

psychological distress than uninjured workers. Even though workers who are experiencing 

some mental distress symptoms do not necessarily require medical treatment, it is still 

important for them to make their health care providers aware of these symptoms so that 

appropriate support can be put in place. According to Carnide (2016), “being at work is 

important. Research has clearly shown that retuning to work after a work injury is good for 

both physical and mental health. It is a vicious circle; people who return to work are more 

likely to feel better mentally, and people who feel better mentally are more likely to be 

working.” A mental health management program in the workplace is essential for injured 

workers and it makes for a healthy working environment.
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The results of this study are not presented across specific occupational groups. The 

prevalence of depression is different by industries and gender (Wulsin et al., 2014), and each 

industry sector is likely to have different characteristics of injury. It may be worthwhile to 

investigate the prevalence of psychological distress by industry, occupational group, and 

gender. Additionally, the consequences of psychological distress after injury warrant future 

longitudinal investigation with workers injured in and outside the workplace.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

Disclaimer

The findings and conclusions in this report are those of the authors and do not necessarily represent the official 
position of the National Institute for Occupational Safety and Health, Centers for Disease Control and Prevention.

Biography

Ja K. Gu MSPH is a statistician in the Bioanalytics Branch, Health Effects Laboratory 

Division, National Institute for Occupational Safety and Health (NIOSH). Before joining 

NIOSH in 2008, he was in the Medical University of South Carolina and the Department of 

Disability and Special Needs in the State of SC as a Biostatistician. He has worked with the 

Buffalo Cardio-Metabolic Occupational Police Stress (BCOPS) Study, providing data 

management assistance and statistical analysis. In addition, he has provided guidance and 

assistance to NIOSH scientists in statistical methods. His research interests are obesity, 

injury, physical activity, and opioids in US workers.

Luenda E. Charles PhD, MPH is senior epidemiologist in the Bioanalytics Branch, Health 

Effects Laboratory Division, of the National Institute for Occupational Safety and Health 

(NIOSH). She received a PhD in Epidemiology from the University of North Carolina-

Chapel Hill in 2000. Dr. Charles currently conducts research in collaboration with 

investigators from the Buffalo Cardio-metabolic Occupational Police Stress (BCOPS) study, 

the Reasons for Geographic and Racial Differences in Stroke (REGARDS), and the Multi-

Ethnic Study of Atherosclerosis (MESA). Her research include investigations of 

occupational or environmental exposures and their associations with sub-clinical 

cardiovascular disease and other conditions among US workers.

Fekedulegn Desta PhD, MPH, is a Mathematical Statistician at the Bioanalytics Branch in 

the Health Effects Laboratory Division of the National Institute for Occupational Safety and 

Health at CDC. He received a MS in statistics, MPH in epidemiology, and a Ph.D. in forest 

science from West Virginia University. He served as a research assistant professor at West 

Virginia University department of statistics for several years before joining NIOSH. His 

research interests include analytic methods in epidemiology, actigraphy based assessment of 

sleep and physical activity, and impact of occupational stress on health.

Gu et al. Page 11

J Safety Res. Author manuscript; available in PMC 2020 December 22.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Claudia C Ma MPH is an epidemiologist in the Bioanalytics Branch, Health Effects 

Laboratory Division, National Institute for Occupational Safety and Health. She holds a 

M.P.H in Epidemiology from the University of Hawaii at Monoa. Her research interests are 

focused on occupational epidemiology. She is currently involved in three epidemiological 

studies, such as the Buffalo Cardio-metabolic Occupational Police Stress Study and the 

Childhood Autism Risks from Genetics and Environment (CHARGE) study. Her main 

responsibilities are overseeing data quality, developing analytic plans relevant to specific 

research projects, identifying the relevant sample of participants, and carrying out statistical 

analyses.

John M. Violanti PhD is a Full Research Professor in the Department of Epidemiology and 

Environmental Health, School of Public Health and Health Professions, University at 

Buffalo, NY. Dr. Violanti’s interests focus on the epidemiology of stress, cardiovascular 

health, behavioral and psychosocial outcomes.

Michael E Andrew PhD serves as Chief the Bioanalytics Branch of the Health Effects 

Laboratory Division, of the National Institute for Occupational Safety and Health (NIOSH). 

Before joining NIOSH in 2002, Dr. Andrew was professor of preventive medicine at The 

University of Mississippi Medical Center where he collaborated on clinical and 

epidemiological studies including the Atherosclerosis Risk in Communities (ARIC) study 

and the Jackson Heart Study (JHS). Dr. Andrew has 30 years of experience in statistical 

methods for clinical and epidemiological study design, analysis and publication; and his 

research interests include workplace stress, autonomic function, and cardiovascular disease.

References

Asfaw A, & Souza K (2012). Incidence and cost of depression after occupational injury. Journal of 
Occupational and Environmental Medicine, 54(9), 1086–1091. [PubMed: 22929794] 

Anderson VP, Schulte PA, Sestito J, Linn H, & Nguyen LS (2010). Occupational fatalities, injuries, 
illnesses, and related economic loss in the wholesale and retail trade sector. American Journal of 
Industrial Medicine, 53(7), 673–685. [PubMed: 20213749] 

Bieler GS, Brown GG, William RL, & Brogan DJ (2010). Estimating modeladjusted risks, risk 
differences, risk ratios from complex survey data. American Journal of Epidemiology, 171(9), 618–
623. [PubMed: 20133516] 

Biddle EA, Keane PR (2011). The economic burden of occupational fatal injuries to civilian workers in 
the United States based on the Census of Fatal Occupational Injuries, 1992-2002. DHHS (NIOSH) 
Publication No. 2011-130.

Bouchard DR, Pickett W, & Janssen I (2010). Association between obesity and unintentional injury in 
older adults. Obesity Facts, 3(6), 363–369. [PubMed: 21196790] 

Bureau of Labor Statistics (BLS), U.S. Department of Labor (2018). Employerreported workplace 
injuries and illness – 2017. https://www.bls.gov/news.release/archives/osh_11082018.pdf, accessed 
on March 20, 2019.

Cameron CM, Purdie DM, Kliewer EV, & McClure RJ (2006). Mental health: A cause or consequence 
of injury? A population-based matched cohort study. PMC Public Health, 6, 114.

Carnide N, Franche RL, Hogg-Johnson S, Côté P, Breslin FC, Severin CN, et al. (2016). Course of 
depressive symptoms following a workplace injury: A 12-month follow-up update. Journal of 
Occupational Rehabilitation, 26(2), 204–215. [PubMed: 26324252] 

Carnide N (2016). Feeling of depression after a physical work injury. Visions, 11 (3), 8–10.

Centers for Disease Control and Prevention (CDC) & U.S. Department of Health and Human Services 
(2011). Mental illness surveillance among adults in the United States. MMWR, 60(Suppl), 2–20.

Gu et al. Page 12

J Safety Res. Author manuscript; available in PMC 2020 December 22.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.bls.gov/news.release/archives/osh_11082018.pdf


De Koning ME, Gareb B, El Moumni M, Scheenen ME, Van der Horn HJ, Timmerman ME, et al. 
(2016). Subacute posttraumatic complaints and psychological distress in trauma patients with or 
without mild traumatic brain injury. Injury, 47(9), 2014–2047.

Dimitri P, Bishop N, Walsh JS, & Eastell R (2012). Obesity is a risk factor for fracture in children but 
is protective against fracture in adults: A paradox. Bone, 50(2), 457–466. [PubMed: 21619952] 

Hilton MF, & Whiteford HA (2010). Associations between psychological distress, workplace 
accidents, workplace failures and workplace successes. International Archives of Occupational and 
Environmental Health, 83, 923–933. [PubMed: 20596722] 

Hudson TJ, Edlund MJ, Steffick DE, Tripathi SP, & Sullivan MD (2008). Epidemiology of regular 
prescribed opioid use: Results from a national, population-based survey. Journal of Pain Symptom 
Management, 36(8), 280–288. [PubMed: 18619768] 

Jacobsen HB, Caban-Marine A, Onyebeke LC, Sorensen G, Dennerlein JT, & Reme SE (2013). 
Construction workers struggle with a high prevalence of mental distress and this associated with 
their pain and injuries. Journal of Occupational and Environmental Medicine, 55(10), 1197–1204. 
[PubMed: 24064778] 

Jenness JL, Witt CE, Quistberg AD, Johnston BD, et al. (2017). Association of physical injury and 
mental health: Results from the national comorbidity survey- adolescent supplement. Journal of 
Psychiatric Research, 92, 101–107. [PubMed: 28414929] 

Kim J (2008). Psychological distress and occupational injury: Findings from the National Health 
Interview Survey 2000–2003. Journal of Preventive Medicine Public Health, 41(3), 200–207. 
[PubMed: 18515998] 

Kim J (2013). Depression as a psychosocial consequence of occupational injury in the US working 
population: Findings form the medical expenditure panel survey. BMC Public Health, 13, 303. 
[PubMed: 23560685] 

Klein RJ, Proctor SE, & Boudreault MA (2004). Healthy people 2010 criteria for data suppression. 
Healthy People 2010. Statistical Note, Num. 24 7 (24):1–12.

Mason S, Turpin G, Woods D, Wardrope J, & Rowlands A (2006). Risk factors for psychological 
distress following injury. British Journal of Clinical Psychology, 45 (Pt2), 2017–2230.

McAninch J, Greene C, Sorkin JD, Lavoie M, & Smith GS (2014). Higher psychological distress is 
associated with unintentional injuries in US adults. Injury Prevention, 20, 258–265. [PubMed: 
24174466] 

National Center for Health Statistics (NCHS) & Centers for Disease Control and Prevention (2014). 
National Health Interview Survey accessed on March 19, 2019 http://www.cdc.gov/nchs/nhis.htm.

National Center for Health Statistics (NCHS) & Center for Disease Control and Prevention (2012). 
National health interview survey public use data release NHIS survey description accessed on 
March 20, 2019 ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/
2012/srvydesc.pdf.

Smith GS, Sorock GS, Wellman HM, Courtney TK, & Pransky GS (2006). Blurring the distinctions 
between on and off the job injuries: Similarities and differences in circumstances. Injury 
Prevention, 12(4), 236–241. [PubMed: 16887945] 

West C, Fekedulegn D, Andrew M, Burchfiel CM, Harlow S, Bingham RB, et al. (2017). On-duty 
nonfatal injury that lead to work absences among police officers and level of perceived stress. 
Journal of Occupational and Environmental Medicine, 59(11), 1084–1088. [PubMed: 28816733] 

Wiseman TA, Curtis K, Lam M, & Foster K (2014). Incidence of depression, anxiety and stress 
following traumatic injury: A longitudinal study. Scandinavian Journal of Trauma, Resuscitation 
and Emergency Medicine, 23, 29.

Wisely J (2013). The impact of psychological distress on the healing of burns. Wounds, 9(Suppl 3), 
14–17.

Wulsin L, Alterman T, Bushnell PT, Li J, & Shen R (2014). Prevalence rate for depression by industry: 
a claims database analysis. Social Psychiatry and Psychiatric Epidemiology, 49(11), 1805–1821. 
[PubMed: 24907896] 

Young AE (2010). Return to work following disabling occupational injury – Facilitators of 
employment continuation. Scandinavian Journal of Work, Environment & Health, 36(6), 473–483.

Gu et al. Page 13

J Safety Res. Author manuscript; available in PMC 2020 December 22.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.cdc.gov/nchs/nhis.htm
http://ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2012/srvydesc.pdf
http://ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2012/srvydesc.pdf


Zatzick DF, Rivara FP, Nathens AB, Jurkovich GJ, Wang J, Fan MY, et al. (2007). A nationwide US 
study of post-traumatic stress after hospitalization for physical injury. Psychological Medicine, 
37(10), 1469–1480. [PubMed: 17559704] 

Zwerling C, Whitten PS, & Davis CS (1997). Occupational injuries among workers with disabilities. 
JAMA, 278(24), 2163–2166. [PubMed: 9417010] 

Gu et al. Page 14

J Safety Res. Author manuscript; available in PMC 2020 December 22.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Gu et al. Page 15

Ta
b

le
 1

.

D
is

tr
ib

ut
io

n 
of

 s
el

ec
te

d 
ch

ar
ac

te
ri

st
ic

s 
by

 in
ju

ry
 s

ta
tu

s 
am

on
g 

al
l p

ar
tic

ip
an

ts
 a

nd
 a

m
on

g 
th

os
e 

w
ho

 r
ep

or
te

d 
se

ri
ou

s 
ps

yc
ho

lo
gi

ca
l d

is
tr

es
s 

(K
6≥

13
)

In
ju

ry
 S

ta
tu

s 
(a

ll 
su

bj
ec

ts
)

In
ju

ry
 S

ta
tu

s 
am

on
g 

th
os

e 
w

it
h 

Se
ri

ou
s 

P
sy

ch
ol

og
ic

al
 D

is
tr

es
s

(K
6≥

13
)

C
ha

ra
ct

er
is

ti
cs

N
o 

In
ju

ry
N

on
-

oc
cu

pa
ti

on
al

In
ju

ry

O
cc

up
at

io
na

l
In

ju
ry

N
o 

In
ju

ry
N

on
-

oc
cu

pa
ti

on
al

In
ju

ry

O
cc

up
at

io
na

l
In

ju
ry

N
 (

%
)*

N
 (

%
)*

N
 (

%
)*

p-
va

lu
e

N
 (

%
)*

N
 (

%
)*

N
 (

%
)*

A
ll 

sa
m

pl
e

21
8,

84
1 

(9
7.

3)
4,

62
6 

(1
.9

)
1,

86
4 

(0
.8

)
3,

87
8 

(9
3.

6)
18

5 
(4

.2
)

10
3 

(2
.2

)

So
ci

oe
co

no
m

ic
 D

em
og

ra
ph

ic
s

Se
x

 
 M

en
10

8.
21

7 
(5

3.
2)

2,
21

4 
(5

3.
0)

1,
08

8 
(6

5.
4)

<
0.

00
01

1,
38

8 
(3

9.
7)

70
 (

49
.7

)
47

 (
56

.8
)

0.
02

52

 
 W

om
en

11
0,

62
4 

(4
6.

8)
2,

41
2 

(4
7.

0)
77

6 
(3

4.
6)

2,
49

0 
(6

0.
3)

11
5 

(5
0.

3)
56

 (
43

.2
)

R
ac

e/
et

hn
ic

it
y

 
 N

on
-H

is
pa

ni
c 

W
hi

te
13

4,
28

1 
(6

7.
8)

3,
33

9 
(7

7.
7)

1,
18

0 
(6

9.
5)

<
0.

00
01

2,
21

5 
(6

3.
8)

12
4 

(7
2.

4)
67

 (
73

.9
)

0.
18

19

 
 N

on
-H

is
pa

ni
c 

B
la

ck
30

,4
31

 (
11

.3
)

55
8 

( 
9.

6)
28

3 
(1

2.
4)

61
0 

(1
3.

2)
24

 (
 9

.3
)

12
 (

 7
.3

)

 
 H

is
pa

ni
c

39
,6

59
 (

15
.0

)
48

7 
( 

8.
4)

32
0 

(1
4.

2)
86

1 
(1

8.
3)

28
 (

13
.0

)
17

 (
13

.9
)

 
 A

ll 
ot

he
r

14
,4

70
 (

 5
.9

)
24

2 
( 

4.
3)

81
 (

 3
.9

)
19

2 
( 

4.
8)

9 
( 

5.
4)

7 
( 

4.
9)

A
ge

 
 1

8-
34

73
,1

95
 (

34
.9

)
1,

69
7 

(3
7.

3)
66

7 
(3

8.
8)

0.
00

16
1,

32
2 

(3
7.

8)
78

 (
46

.5
)

46
 (

49
.1

)
0.

08
04

 
 3

5-
54

10
0,

02
7 

(4
6.

2)
1,

94
5 

(4
3.

8)
84

6 
(4

4.
9)

1,
88

4 
(4

6.
6)

85
 (

44
.4

)
38

 (
39

.9
)

 
 5

5+
45

,6
19

 (
18

.9
)

98
4 

(1
8.

9)
35

1 
(1

6.
3)

67
2 

(1
5.

7)
22

 (
 9

.1
)

19
 (

10
.9

)

M
ar

it
al

 S
ta

tu
s

 
 S

in
gl

e
65

,7
45

 (
27

.5
)

1,
64

2 
(3

1.
6)

65
1 

(3
2.

5)
<

0.
00

01
1,

32
5 

(3
2.

8)
68

 (
31

.7
)

37
 (

34
.8

)
0.

04
71

 
 M

ar
ri

ed
10

4,
16

0 
(5

7.
1)

1,
74

5 
(4

8.
8)

70
3 

(4
6.

4)
1,

20
6 

(4
0.

2)
38

 (
39

.1
)

17
 (

21
.0

)

 
 D

iv
or

ce
d

48
,2

00
 (

15
.4

)
1,

23
3 

(1
9.

6)
50

7 
(2

1.
2)

1,
33

7 
(2

7.
0)

79
 (

29
.2

)
48

 (
44

.2
)

E
du

ca
ti

on

 
 ≤

 H
S/

G
E

D
76

,2
80

 (
34

.7
)

1,
20

3 
(2

6.
5)

82
2 

(4
4.

5)
<

0.
00

01
1,

82
7 

(4
8.

2)
67

 (
43

.3
)

48
 (

54
.4

)
0.

00
38

 
 >

 4
 y

rs
 c

ol
le

ge
59

,4
98

 (
27

.4
)

1,
43

0 
(3

1.
1)

64
3 

(3
4.

8)
1,

23
7 

(3
2.

6)
61

 (
29

.1
)

44
 (

38
.2

)

 
 ≥

 4
 y

rs
 c

ol
le

ge
81

,3
55

 (
37

.9
)

1,
98

0 
(4

2.
4)

38
5 

(2
0.

7)
78

0 
(1

9.
2)

55
 (

27
.6

)
10

 (
 7

.4
)

In
co

m
e

 
 <

25
K

61
,6

68
 (

34
.1

)
1,

38
8 

(3
3.

8)
61

8 
(3

9.
3)

<
0.

00
01

1,
84

9 
(5

8.
2)

80
 (

50
.2

)
52

 (
61

.6
)

0.
00

01

J Safety Res. Author manuscript; available in PMC 2020 December 22.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Gu et al. Page 16

In
ju

ry
 S

ta
tu

s 
(a

ll 
su

bj
ec

ts
)

In
ju

ry
 S

ta
tu

s 
am

on
g 

th
os

e 
w

it
h 

Se
ri

ou
s 

P
sy

ch
ol

og
ic

al
 D

is
tr

es
s

(K
6≥

13
)

C
ha

ra
ct

er
is

ti
cs

N
o 

In
ju

ry
N

on
-

oc
cu

pa
ti

on
al

In
ju

ry

O
cc

up
at

io
na

l
In

ju
ry

N
o 

In
ju

ry
N

on
-

oc
cu

pa
ti

on
al

In
ju

ry

O
cc

up
at

io
na

l
In

ju
ry

N
 (

%
)*

N
 (

%
)*

N
 (

%
)*

p-
va

lu
e

N
 (

%
)*

N
 (

%
)*

N
 (

%
)*

 
 2

5-
45

K
50

,8
59

 (
28

.6
)

1,
04

1 
(2

5.
7)

51
1 

(3
2.

0)
75

7 
(2

4.
2)

41
 (

30
.5

)
25

 (
35

.4
)

 
 4

5K
+

61
,6

99
 (

37
.3

)
1,

53
0 

(4
0.

5)
42

1 
(2

8.
7)

52
2 

(1
7.

6)
36

 (
19

.3
)

3 
( 

3.
0)

L
if

es
ty

le
 C

ha
ra

ct
er

is
ti

cs

Sl
ee

p

 
 <

7 
hr

s/
da

y
68

,4
53

 (
31

.0
)

1,
69

5 
(3

5.
4)

80
5 

(4
2.

9)
<

0.
00

01
2,

18
0 

(5
7.

4)
90

 (
44

.3
)

58
 (

59
.0

)
0.

10
15

 
 7

+
 h

rs
/d

ay
14

8,
50

4 
(6

9.
0)

2,
89

4 
(6

4.
6)

1,
04

6 
(5

7.
1)

1,
64

9 
(4

2.
6)

91
 (

55
.7

)
44

 (
41

.0
)

Sm
ok

e 
st

at
us

 
 N

ev
er

13
5,

40
4 

(6
2.

1)
2,

62
5 

(5
7.

3)
89

0 
(4

7.
7)

<
0.

00
01

1,
78

6 
(4

6.
2)

87
 (

44
.6

)
42

 (
40

.5
)

0.
84

26

 
 F

or
m

er
41

,0
98

 (
19

.1
)

97
5 

(2
0.

6)
40

4 
(2

1.
9)

61
7 

(1
5.

7)
21

 (
12

.9
)

14
 (

16
.2

)

 
 C

ur
re

nt
41

,3
35

 (
18

.8
)

1,
00

8 
(2

2.
1)

56
7 

(3
0.

4)
1,

45
9 

(3
8.

1)
77

 (
42

.4
)

47
 (

43
.3

)

A
lc

oh
ol

 
 N

ev
er

/F
or

m
er

61
,5

63
 (

27
.7

)
99

7 
(2

1.
3)

48
9 

(2
6.

1)
<

0.
00

01
1,

12
8 

(2
9.

0)
44

 (
20

.3
)

31
 (

26
.0

)
0.

19
13

 
 C

ur
re

nt
 (

≤3
 d

rk
s/

w
k)

10
3,

50
9 

(4
8.

9)
2,

21
2 

(4
9.

8)
85

8 
(4

6.
3)

1,
78

1 
(4

7.
6)

86
 (

55
.9

)
40

 (
40

.4
)

 
 C

ur
re

nt
 (

4+
 d

rk
s/

w
k)

49
,6

14
 (

23
.4

)
1,

34
7 

(2
9.

0)
48

7 
(2

7.
7)

88
4 

(2
3.

4)
53

 (
23

.8
)

30
 (

33
.7

)

L
ei

su
re

-t
im

e 
ph

ys
ic

al
 a

ct
iv

it
y

 
 I

na
ct

iv
e

63
,0

67
 (

28
.3

)
99

6 
(2

2.
1)

56
3 

(3
1.

7)
<

0.
00

01
1,

59
2 

(4
1.

4)
61

 (
34

.7
)

47
 (

43
.6

)
0.

13
08

 
 I

ns
uf

fi
ci

en
tly

 a
ct

iv
e

43
,4

39
 (

20
.5

)
79

5 
(1

7.
5)

38
3 

(2
1.

2)
81

6 
(2

1.
7)

33
 (

15
.5

)
19

 (
28

.5
)

 
 S

uf
fi

ci
en

tly
 a

ct
iv

e
10

8,
43

0 
(5

1.
2)

2,
75

0 
(6

0.
4)

88
5 

(4
7.

2)
1,

40
0 

(3
6.

8)
88

 (
49

.7
)

33
 (

28
.0

)

B
M

I

 
 N

or
m

al
 (

18
.5

-<
25

)
77

,2
71

 (
36

.6
)

1,
60

3 
(3

4.
9)

55
2 

(2
9.

5)
<

0.
00

01
1,

27
2 

(3
3.

4)
64

 (
36

.4
)

34
 (

27
.0

)
0.

26
98

 
 O

ve
rw

ei
gh

t (
25

.0
-<

30
)

76
,2

50
 (

36
.2

)
1,

54
5 

(3
5.

8)
64

9 
(3

5.
9)

1,
12

0 
(3

0.
2)

43
 (

22
.0

)
26

 (
26

.2
)

 
 O

be
se

 (
30

+
)

58
,3

14
 (

27
.2

)
1,

35
0 

(2
9.

2)
63

3 
(3

4.
6)

1,
38

0 
(3

6.
5)

72
 (

41
.6

)
43

 (
46

.8
)

Jo
b 

C
ha

ra
ct

er
is

ti
cs

L
en

gt
h 

of
 w

or
k

 
 <

 1
 y

r
35

,0
73

 (
16

.5
)

84
2 

(1
7.

7)
42

6 
(2

3.
2)

<
0.

00
01

1,
05

4 
(2

7.
7)

60
 (

29
.1

)
30

 (
26

.4
)

0.
19

88

 
 1

-4
 y

rs
69

,5
11

 (
32

.2
)

1,
56

8 
(3

4.
6)

59
1 

(3
3.

2)
1,

32
5 

(3
4.

0)
62

 (
29

.3
)

43
 (

48
.2

)

 
 5

+
 y

rs
11

1,
45

4 
(5

1.
2)

2,
19

3 
(4

7.
7)

83
8 

(4
3.

6)
1,

47
4 

(3
8.

3)
63

 (
41

.6
)

30
 (

25
.3

)

J Safety Res. Author manuscript; available in PMC 2020 December 22.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Gu et al. Page 17

In
ju

ry
 S

ta
tu

s 
(a

ll 
su

bj
ec

ts
)

In
ju

ry
 S

ta
tu

s 
am

on
g 

th
os

e 
w

it
h 

Se
ri

ou
s 

P
sy

ch
ol

og
ic

al
 D

is
tr

es
s

(K
6≥

13
)

C
ha

ra
ct

er
is

ti
cs

N
o 

In
ju

ry
N

on
-

oc
cu

pa
ti

on
al

In
ju

ry

O
cc

up
at

io
na

l
In

ju
ry

N
o 

In
ju

ry
N

on
-

oc
cu

pa
ti

on
al

In
ju

ry

O
cc

up
at

io
na

l
In

ju
ry

N
 (

%
)*

N
 (

%
)*

N
 (

%
)*

p-
va

lu
e

N
 (

%
)*

N
 (

%
)*

N
 (

%
)*

E
m

pl
oy

m
en

t 
st

at
us

 
 F

ul
l-

tim
e 

(>
=

30
 h

rs
/w

k)
18

2,
76

3 
(8

5.
5)

3,
59

0 
(8

3.
3)

1,
58

3 
(8

6.
6)

0.
00

37
2,

82
6 

(7
6.

5)
11

4 
(7

4.
7)

82
 (

84
.2

)
0.

24
05

 
 P

ar
t-

tim
e

30
,7

60
 (

14
.5

)
76

5 
(1

6.
7)

25
7 

(1
3.

4)
88

6 
(2

3.
5)

44
 (

25
.3

)
17

 (
15

.8
)

2nd
 J

ob

 
 Y

es
18

,9
80

 (
 8

.6
)

54
4 

(1
1.

8)
18

1 
(1

0.
6)

<
0.

00
01

35
9 

( 
9.

6)
19

 (
10

.2
)

6 
(1

0.
4)

0.
95

98

 
 N

o
19

9,
17

9 
(9

1.
4)

4,
06

9 
(8

8.
2)

1,
50

9 
(8

9.
4)

3,
51

3 
(9

0.
4)

16
6 

(8
9.

6)
71

 (
89

.6
)

O
cc

up
at

io
na

l g
ro

up
s^

 
 M

an
ag

em
en

t/p
ro

fe
ss

io
na

l
62

,8
75

 (
30

.1
)

1,
59

9 
(3

5.
8)

28
5 

(1
4.

9)
<

0.
00

01
68

7 
(1

8.
8)

37
 (

19
.1

)
14

 (
 9

.2
)

0.
07

18

 
 S

er
vi

ce
s

54
,5

73
 (

24
.2

)
1,

13
9 

(2
3.

3)
52

5 
(2

7.
1)

1,
30

4 
(3

2.
8)

60
 (

29
.2

)
27

 (
23

.6
)

 
 S

al
es

/o
ff

ic
e 

A
dm

.
49

,8
66

 (
23

.5
)

1,
05

5 
(2

2.
3)

26
7 

(1
4.

6)
99

3 
(2

5.
9)

54
 (

24
.9

)
22

 (
23

.7
)

 
 C

on
st

ru
ct

io
n/

Pr
od

./T
ra

ns
.

46
,0

09
 (

22
.1

)
76

2 
(1

8.
6)

76
5 

(4
3.

3)
84

6 
(2

2.
4)

33
 (

26
.8

)
40

 (
43

.4
)

In
du

st
ri

al
 g

ro
up

s

 
 A

gr
i/F

or
es

t/M
in

in
g/

U
til

/C
on

st
20

,0
70

 (
 9

.7
)

36
1 

( 
8.

3)
30

3 
(1

7.
8)

<
0.

00
01

29
0 

( 
8.

1)
13

 (
 9

.0
)

18
 (

16
.6

)
0.

00
94

 
 M

an
uf

/T
ra

ns
p/

W
ar

eh
ou

si
ng

30
,6

10
 (

14
.9

)
55

9 
(1

3.
5)

35
8 

(1
9.

9)
50

2 
(1

3.
4)

20
 (

15
.3

)
20

 (
21

.4
)

 
 T

ra
de

27
,2

19
 (

13
.3

)
52

6 
(1

1.
6)

22
0 

(1
3.

1)
60

4 
(1

6.
2)

21
 (

 8
.0

)
18

 (
20

.7
)

 
 S

er
vi

ce
s

72
,8

01
 (

33
.9

)
1,

65
2 

(3
6.

6)
46

8 
(2

5.
0)

1,
40

2 
(3

6.
9)

74
 (

40
.1

)
31

 (
29

.4
)

 
 H

ea
lth

/S
oc

ia
l/E

du
c/

Pu
bl

ic
 A

dm
.

62
,9

68
 (

28
.2

)
1,

46
4 

(3
0.

0)
49

8 
(2

4.
2)

1,
04

3 
(2

5.
4)

56
 (

27
.5

)
16

 (
11

.9
)

P
sy

ch
ol

og
ic

al
 d

is
tr

es
s

 
 N

on
e 

(K
6=

0)
11

0,
16

3 
(5

0.
8)

1,
58

9 
(3

5.
5)

65
6 

(3
7.

4)
<

0.
00

01

 
 M

ild
 (

K
6:

 1
-4

)
74

,3
89

 (
34

.2
)

1,
86

4 
(4

1.
9)

67
2 

(3
6.

1)
N

/A
N

/A
N

/A
N

/A

 
 M

od
er

at
e 

(K
6:

 5
-1

2)
30

,4
11

 (
13

.4
)

98
8 

(1
9.

0)
43

3 
(2

1.
8)

 
 S

er
io

us
 (

K
6>

=
13

)
3,

87
8 

( 
1.

6)
18

5 
( 

3.
6)

10
3 

( 
4.

7)

N
um

. o
f 

in
ju

ry
 e

pi
so

de

 
 S

in
gl

e 
ep

is
od

e
N

/A
4,

45
5 

(9
6.

5)
1,

76
5 

(9
5.

5)
0.

13
30

N
/A

16
4 

(8
6.

5)
88

 (
88

.2
)

0.
78

96

 
 M

ul
tip

le
 e

pi
so

de
s

N
/A

17
1 

( 
3.

5)
99

 (
 4

.5
)

N
/A

21
 (

13
.5

)
15

 (
11

.8
)

* N
: a

ct
ua

l s
am

pl
e 

si
ze

 (
un

w
ei

gh
te

d)
, %

: w
ei

gh
te

d 
va

lu
e 

of
 c

ol
um

n 
pe

rc
en

t.

‡ P-
va

lu
e 

fr
om

 C
hi

-s
qu

ar
e 

te
st

.

J Safety Res. Author manuscript; available in PMC 2020 December 22.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Gu et al. Page 18

Ta
b

le
 2

.

Pr
ev

al
en

ce
 o

f 
se

ri
ou

s 
ps

yc
ho

lo
gi

ca
l d

is
tr

es
s 

by
 in

ju
ry

 s
ta

tu
s 

ac
ro

ss
 w

or
ke

r’
s 

ch
ar

ac
te

ri
st

ic
s

P
re

va
le

nc
e 

of
 s

er
io

us
 p

sy
ch

ol
og

ic
al

 d
is

tr
es

s
P

re
va

le
nc

e 
R

at
io

§

N
o 

In
ju

ry
N

on
-o

cc
up

at
io

na
l

In
ju

ry
O

cc
up

at
io

na
l I

nj
ur

y
O

cc
up

at
io

na
lly

 I
nj

ur
ed

 v
s.

U
ni

nj
ur

ed
O

cc
up

at
io

na
lly

 I
nj

ur
ed

 v
s.

N
on

-O
cc

up
at

io
na

lly
 I

nj
ur

ed

C
ha

ra
ct

er
is

ti
cs

P
re

v 
(9

5%
 C

I)
P

re
v 

(9
5%

 C
I)

P
re

v 
(9

5%
 C

I)
P

R
 (

95
%

 C
I)

§
P

R
 (

95
%

 C
I)

§

A
ll 

in
ju

ry
1.

56
 (

1.
50

, 1
.6

3)
3.

58
 (

2.
86

, 4
.4

6)
4.

74
 (

3.
66

, 6
.1

1)
3.

03
 (

2.
35

, 3
.9

1)
1.

32
 (

0.
95

, 1
.8

5)

Se
x

 
 M

en
1.

16
 (

1.
07

, 1
.2

5)
3.

35
 (

2.
28

, 4
.9

0)
4.

11
 (

2.
79

, 6
.0

2)
3.

53
 (

2.
40

, 5
.1

9)
1.

23
 (

0.
72

, 2
.0

8)

 
 W

om
en

2.
02

 (
1.

91
, 2

.1
3)

3.
83

 (
3.

04
, 4

.8
2)

5.
91

 (
4.

34
, 8

.0
0)

2.
93

 (
2.

16
, 3

.9
9)

1.
54

 (
1.

04
, 2

.2
8)

R
ac

e/
et

hn
ic

it
y

 
 N

on
-H

is
pa

ni
c 

W
hi

te
1.

47
 (

1.
39

, 1
.5

5)
3.

33
 (

2.
51

, 4
.4

0)
5.

04
 (

3.
67

, 6
.8

8)
3.

42
 (

2.
50

, 4
.6

9)
1.

51
 (

0.
99

, 2
.3

0)

 
 N

on
-H

is
pa

ni
c 

B
la

ck
1.

81
 (

1.
63

, 2
.0

2)
3.

48
 (

2.
02

, 5
.9

2)
† 2

.7
9 

(1
.3

5,
 5

.6
9)

1.
54

 (
0.

74
, 3

.1
7)

† 0
.8

0 
(0

.3
2,

 1
.9

9)

 
 H

is
pa

ni
c

1.
90

 (
1.

75
, 2

.0
7)

5.
53

 (
3.

41
, 8

.8
6)

† 4
.6

3 
(2

.4
1,

 8
.7

2)
2.

43
 (

1.
28

, 4
.6

5)
† 0

.8
4 

(0
.3

8,
 1

.8
7)

 
 A

ll 
ot

he
r

1.
27

 (
1.

03
, 1

.5
5)

† 4
.4

6 
(2

.1
2,

 9
.1

5)
† 5

.9
4 

(2
.2

1,
 1

5.
03

)
† 4

.7
0 

(1
.7

7,
 1

2.
46

)
† 1

.3
3 

(0
.4

0,
 4

.4
6)

A
ge

 
 1

8-
34

1.
69

 (
1.

57
, 1

.8
2)

4.
47

 (
3.

08
, 6

.4
3)

5.
99

 (
4.

14
, 8

.6
0)

3.
55

 (
2.

44
, 5

.1
5)

1.
34

 (
0.

82
, 2

.2
0)

 
 3

5-
54

1.
63

 (
1.

54
, 1

.7
3)

3.
62

 (
2.

70
, 4

.8
4)

4.
22

 (
2.

69
, 6

.5
6)

2.
68

 (
1.

71
, 4

.1
8)

1.
16

 (
0.

68
, 1

.9
9)

 
 5

5+
1.

87
 (

1.
73

, 2
.0

1)
3.

59
 (

2.
66

, 4
.8

4)
5.

04
 (

3.
32

, 7
.5

9)
2.

45
 (

1.
38

, 4
.3

7)
1.

84
 (

0.
85

, 3
.9

8)

M
ar

it
al

 S
ta

tu
s

 
 S

in
gl

e
1.

87
 (

1.
73

, 2
.0

1)
3.

59
 (

2.
66

, 4
.8

4)
5.

04
 (

3.
32

, 7
.5

9)
2.

70
 (

1.
79

, 4
.0

8)
1.

40
 (

0.
85

, 2
.3

2)

 
 M

ar
ri

ed
1.

10
 (

1.
03

, 1
.1

7)
2.

87
 (

1.
79

, 4
.5

7)
2.

13
 (

1.
20

, 3
.7

7)
1.

94
 (

1.
09

, 3
.4

5)
0.

74
 (

0.
36

, 1
.5

2)

 
 D

iv
or

ce
d

2.
73

 (
2.

55
, 2

.9
3)

5.
34

 (
4.

07
, 6

.9
7)

9.
82

 (
6.

50
, 1

4.
56

)
3.

59
 (

2.
39

, 5
.4

0)
1.

83
 (

1.
11

, 3
.0

3)

E
du

ca
ti

on

 
 ≤

 H
S/

G
E

D
2.

26
 (

2.
12

, 2
.4

1)
5.

78
 (

3.
91

, 8
.4

5)
5.

81
 (

4.
08

, 8
.2

1)
2.

67
 (

1.
87

, 2
.8

0)
1.

01
 (

0.
59

, 1
.7

1)

 
 <

 4
 y

rs
 c

ol
le

ge
1.

86
 (

1.
73

, 2
.0

0)
3.

31
 (

2.
28

, 4
.7

8)
5.

24
 (

3.
36

, 8
.0

6)
2.

81
 (

1.
80

, 4
.3

9)
1.

58
 (

0.
89

, 2
.8

0)

 
 ≥

 4
 y

rs
 c

ol
le

ge
0.

79
 (

0.
72

, 0
.8

7)
2.

31
 (

1.
63

, 3
.2

6)
1.

70
 (

0.
80

, 3
.5

8)
2.

15
 (

1.
01

, 4
.5

6)
0.

74
 (

0.
32

, 1
.7

1)

In
co

m
e

 
 <

25
K

2.
68

 (
2.

52
, 2

.8
5)

5.
46

 (
4.

05
, 7

.3
1)

7.
07

 (
5.

01
, 9

.8
7)

2.
63

 (
1.

86
, 3

.7
2)

1.
29

 (
0.

84
, 2

.0
0)

 
 2

5-
45

K
1.

33
 (

1.
22

, 1
.4

6)
4.

37
 (

2.
45

, 7
.7

0)
4.

98
 (

2.
91

, 8
.4

2)
3.

74
 (

2.
18

, 6
.4

4)
1.

14
 (

0.
52

, 4
.5

0)

J Safety Res. Author manuscript; available in PMC 2020 December 22.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Gu et al. Page 19

P
re

va
le

nc
e 

of
 s

er
io

us
 p

sy
ch

ol
og

ic
al

 d
is

tr
es

s
P

re
va

le
nc

e 
R

at
io

§

N
o 

In
ju

ry
N

on
-o

cc
up

at
io

na
l

In
ju

ry
O

cc
up

at
io

na
l I

nj
ur

y
O

cc
up

at
io

na
lly

 I
nj

ur
ed

 v
s.

U
ni

nj
ur

ed
O

cc
up

at
io

na
lly

 I
nj

ur
ed

 v
s.

N
on

-O
cc

up
at

io
na

lly
 I

nj
ur

ed

C
ha

ra
ct

er
is

ti
cs

P
re

v 
(9

5%
 C

I)
P

re
v 

(9
5%

 C
I)

P
re

v 
(9

5%
 C

I)
P

R
 (

95
%

 C
I)

§
P

R
 (

95
%

 C
I)

§

 
 4

5K
+

0.
74

 (
0.

66
, 0

.8
3)

1.
75

 (
1.

15
, 2

.6
5)

† 0
.4

7 
(0

.1
2,

 1
.8

3)
† 0

.6
3 

(0
.1

6,
 2

.4
9)

† 0
.2

7 
(0

.0
6,

 1
.1

3)

 Sl
ee

p

 
 <

7 
hr

s/
da

y
2.

88
 (

2.
74

, 3
.0

4)
4.

46
 (

3.
41

, 5
.8

1)
6.

57
 (

4.
61

, 9
.2

9)
2.

28
 (

1.
60

, 3
.2

5)
1.

47
 (

0.
95

, 2
.2

9)

 
 7

+
 h

rs
/d

ay
0.

96
 (

0.
90

, 1
.0

3)
3.

08
 (

2.
19

, 4
.3

0)
3.

43
 (

2.
38

, 4
.9

2)
3.

57
 (

2.
47

, 5
.1

6)
1.

12
 (

0.
58

, 1
.8

4)

Sm
ok

e 
st

at
us

 
 N

ev
er

1.
16

 (
1.

09
, 1

.2
4)

2.
79

 (
2.

13
, 3

.6
5)

4.
05

 (
2.

70
, 6

.0
3)

3.
48

 (
2.

32
, 5

.2
2)

1.
45

 (
0.

90
, 2

.3
2)

 
 F

or
m

er
1.

28
 (

1.
17

, 1
.4

1)
2.

26
 (

1.
15

, 4
.4

0)
3.

51
 (

1.
54

, 7
.8

3)
2.

74
 (

1.
20

, 6
.2

4)
1.

56
 (

0.
84

, 4
.4

8)

 
 C

ur
re

nt
3.

16
 (

2.
95

, 3
.3

8)
6.

90
 (

4.
71

, 1
0.

00
)

6.
79

 (
4.

70
, 9

.7
1)

2.
15

 (
1.

49
, 3

.1
0)

0.
98

 (
0.

58
, 1

.6
8)

A
lc

oh
ol

 
 N

ev
er

/F
or

m
er

1.
63

 (
1.

51
, 1

.7
7)

3.
44

 (
2.

38
, 4

.9
6)

4.
73

 (
3.

11
, 7

.1
3)

2.
89

 (
1.

89
, 4

.4
3)

1.
37

 (
0.

78
, 2

.4
2)

 
 C

ur
re

nt
 (

≤3
 d

rk
s/

w
k)

1.
52

 (
1.

43
, 1

.6
1)

4.
06

 (
2.

87
, 5

.7
2)

4.
14

 (
2.

64
, 6

.4
2)

2.
72

 (
1.

73
, 4

.2
8)

1.
02

 (
0.

58
, 1

.7
9)

 
 C

ur
re

nt
 (

4+
 d

rk
s/

w
k)

1.
56

 (
1.

44
, 1

.7
0)

2.
97

 (
2.

11
, 4

.1
5)

5.
77

 (
3.

64
, 9

.0
2)

3.
69

 (
2.

34
, 5

.8
4)

1.
94

 (
1.

09
, 3

.4
6)

L
ei

su
re

-t
im

e 
ph

ys
ic

al
 a

ct
iv

it
y

 
 I

na
ct

iv
e

2.
28

 (
2.

14
, 2

.4
4)

5.
66

 (
3.

96
, 8

.0
2)

6.
46

 (
4.

49
, 9

.2
2)

2.
83

 (
1.

96
, 4

.0
7)

1.
14

 (
0.

69
, 1

.8
9)

 
 I

ns
uf

fi
ci

en
tly

 a
ct

iv
e

1.
66

 (
1.

51
, 1

.8
2)

3.
20

 (
2.

05
, 4

.9
6)

6.
32

 (
3.

52
, 1

1.
07

)
3.

81
 (

2.
14

, 6
.7

9)
1.

97
 (

0.
96

, 4
.0

5)

 
 S

uf
fi

ci
en

tly
 a

ct
iv

e
1.

12
 (

1.
05

, 1
.2

0)
2.

97
 (

2.
08

, 4
.2

4)
2.

78
 (

1.
72

, 4
.4

7)
2.

48
 (

1.
53

, 4
.0

3)
0.

94
 (

0.
52

, 1
.6

9)

B
M

I

 
 N

or
m

al
 (

18
.5

-<
25

)
1.

43
 (

1.
33

, 1
.5

4)
3.

72
 (

2.
37

, 5
.8

0)
4.

43
 (

2.
93

, 6
.6

3)
3.

10
 (

2.
06

, 4
.6

5)
1.

19
 (

0.
65

, 2
.1

9)

 
 O

ve
rw

ei
gh

t (
25

.0
-<

30
)

1.
31

 (
1.

21
, 1

.4
1)

2.
26

 (
1.

57
, 3

.2
5)

3.
53

 (
2.

06
, 5

.9
9)

2.
70

 (
1.

58
, 4

.6
2)

1.
56

 (
0.

81
, 3

.0
0)

 
 O

be
se

 (
30

+
)

2.
11

 (
1.

96
, 2

.2
6)

5.
02

 (
3.

60
, 6

.9
7)

6.
55

 (
4.

42
, 9

.6
0)

3.
11

 (
2.

10
, 4

.6
1)

1.
30

 (
0.

79
, 2

.1
5)

 L
en

gt
h 

of
 w

or
k

 
 <

 1
 y

r
2.

64
 (

2.
43

, 2
.8

6)
5.

92
 (

4.
16

, 8
.3

5)
5.

42
 (

3.
38

, 8
.5

7)
2.

05
 (

1.
27

, 3
.3

1)
0.

91
 (

0.
51

, 1
.6

5)

 
 1

-4
 y

rs
1.

66
 (

1.
54

, 1
.7

8)
3.

04
 (

2.
22

, 4
.1

6)
6.

92
 (

4.
69

, 1
0.

10
)

4.
18

 (
2.

84
, 6

.1
5)

2.
27

 (
1.

38
, 4

.7
5)

 
 5

+
 y

rs
1.

18
 (

1.
10

, 1
.2

6)
3.

13
 (

2.
06

, 4
.7

3)
2.

77
 (

1.
70

, 4
.4

7)
2.

35
 (

1.
44

, 3
.8

5)
0.

88
 (

0.
46

, 1
.6

8)

E
m

pl
oy

m
en

t 
st

at
us

 
 F

ul
l-

tim
e 

(<
=

30
 h

rs
/w

k)
1.

38
 (

1.
31

, 1
.4

4)
2.

94
 (

2.
19

, 3
.9

3)
4.

41
 (

3.
29

, 5
.9

1)
3.

20
 (

2.
39

, 4
.3

0)
1.

50
 (

0.
99

, 2
.2

7)

J Safety Res. Author manuscript; available in PMC 2020 December 22.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Gu et al. Page 20

P
re

va
le

nc
e 

of
 s

er
io

us
 p

sy
ch

ol
og

ic
al

 d
is

tr
es

s
P

re
va

le
nc

e 
R

at
io

§

N
o 

In
ju

ry
N

on
-o

cc
up

at
io

na
l

In
ju

ry
O

cc
up

at
io

na
l I

nj
ur

y
O

cc
up

at
io

na
lly

 I
nj

ur
ed

 v
s.

U
ni

nj
ur

ed
O

cc
up

at
io

na
lly

 I
nj

ur
ed

 v
s.

N
on

-O
cc

up
at

io
na

lly
 I

nj
ur

ed

C
ha

ra
ct

er
is

ti
cs

P
re

v 
(9

5%
 C

I)
P

re
v 

(9
5%

 C
I)

P
re

v 
(9

5%
 C

I)
P

R
 (

95
%

 C
I)

§
P

R
 (

95
%

 C
I)

§

 
 P

ar
t-

tim
e

2.
50

 (
2.

28
, 2

.7
4)

4.
97

 (
3.

37
, 7

.2
8)

5.
38

 (
3.

06
, 9

.2
9)

2.
15

 (
1.

23
, 3

.7
6)

1.
08

 (
0.

55
, 2

.1
4)

2nd
 J

ob

 
 Y

es
1.

75
 (

1.
52

, 2
.0

1)
3.

08
 (

1.
90

, 4
.9

7)
† 3

.5
5 

(1
.4

1,
 8

.6
3)

† 2
.0

3 
(0

.8
1,

 5
.1

0)
† 1

.1
5 

(0
.4

1,
 3

.2
2)

 
 N

o
1.

55
 (

1.
48

, 1
.6

2)
3.

65
 (

2.
88

, 4
.6

3)
3.

63
 (

2.
66

, 4
.9

4)
2.

35
 (

1.
73

, 3
.1

9)
0.

99
 (

0.
68

, 1
.4

6)

O
cc

up
at

io
na

l g
ro

up
s^

 
 M

an
ag

em
en

t/p
ro

fe
ss

io
na

l
0.

99
 (

0.
90

, 1
.0

9)
1.

93
 (

1.
32

, 2
.8

2)
† 2

.9
7 

(1
.5

0,
 5

.7
7)

† 3
.0

0 
(1

.5
2,

 5
.9

2)
† 1

.5
4 

(0
.7

1,
 3

.3
2)

 
 S

er
vi

ce
s

2.
14

 (
1.

99
, 2

.3
1)

4.
54

 (
3.

34
, 6

.1
6)

4.
16

 (
2.

54
, 6

.7
6)

1.
94

 (
1.

20
, 3

.1
6)

0.
92

 (
0.

51
, 1

.6
5)

 
 S

al
es

/o
ff

ic
e 

A
dm

.
1.

74
 (

1.
60

, 1
.9

0)
4.

04
 (

2.
81

, 5
.7

8)
7.

77
 (

4.
75

, 1
2.

45
)

4.
45

 (
2.

74
, 7

.2
5)

1.
92

 (
1.

05
, 3

.5
1)

 
 C

on
st

ru
ct

io
n/

Pr
od

./T
ra

ns
.

1.
60

 (
1.

47
, 1

.7
4)

5.
23

 (
2.

83
, 9

.4
5)

4.
79

 (
3.

08
, 7

.4
0)

2.
99

 (
1.

93
, 4

.6
3)

0.
92

 (
0.

44
, 1

.9
3)

In
du

st
ri

al
 g

ro
up

s

 
 A

gr
i/F

or
es

t/M
in

in
g/

U
til

/C
on

st
1.

32
 (

1.
12

, 1
.5

6)
3.

93
 (

1.
67

, 9
.0

0)
4.

45
 (

2.
25

, 8
.6

1)
3.

36
 (

1.
67

, 6
.7

6)
1.

13
 (

0.
37

, 3
.4

3)

 
 M

an
uf

/T
ra

ns
p/

W
ar

eh
ou

si
ng

1.
42

 (
1.

27
, 1

.5
9)

† 4
.0

8 
(1

.6
4,

 9
.7

9)
† 5

.1
3 

(2
.6

4,
 9

.7
4)

† 3
.6

1 
(1

.9
0,

 6
.8

9)
† 1

.2
6 

(0
.4

2,
 3

.7
9)

 
 T

ra
de

1.
93

 (
1.

74
, 2

.1
4)

2.
50

 (
1.

42
, 4

.3
6)

7.
53

 (
4.

27
, 1

2.
94

)
3.

91
 (

2.
22

, 6
.9

0)
3.

01
 (

1.
35

, 6
.6

9)

 
 S

er
vi

ce
s

1.
79

 (
1.

60
, 1

.8
6)

3.
97

 (
2.

97
, 5

.2
8)

5.
62

 (
3.

51
, 8

.9
0)

3.
26

 (
2.

04
, 5

.2
2)

1.
42

 (
0.

82
, 2

.4
5)

 
 H

ea
lth

/S
oc

ia
l/E

du
c/

Pu
bl

ic
 A

dm
.

1.
43

 (
1.

32
, 1

.5
4)

3.
33

 (
2.

34
, 4

.7
1)

† 2
.3

5 
(1

.3
0,

 4
.2

2)
† 1

.6
4 

(0
.9

1,
 2

.9
7)

† 0
.7

1 
(0

.3
6,

 1
.4

0)

§ PR
: P

re
va

le
nc

e 
ra

tio
s 

w
ith

 9
5%

 c
on

fi
de

nc
e 

in
te

rv
al

 f
ro

m
 u

na
dj

us
te

d 
m

od
el

.

† T
he

 e
st

im
at

e 
of

 th
e 

pr
ev

al
en

ce
 o

f 
in

ju
ry

 is
 u

nr
el

ia
bl

e 
be

ca
us

e 
th

e 
re

la
tiv

e 
st

an
da

rd
 e

rr
or

 o
f 

th
e 

es
tim

at
e 

is
 la

rg
er

 th
an

 3
0%

. S
ou

rc
e:

 K
le

in
, R

. J
., 

Pr
oc

to
r, 

S.
 E

., 
&

 B
ou

dr
ea

ul
t, 

M
. A

. (
20

04
, J

ul
 2

4)
. H

ea
lth

y 
pe

op
le

 2
01

0 
cr

ite
ri

a 
fo

r 
da

ta
 s

up
pr

es
si

on
. H

ea
lth

y 
Pe

op
le

 2
01

0 
St

at
is

tic
al

 N
ot

e(
24

),
 1

–1
2.

J Safety Res. Author manuscript; available in PMC 2020 December 22.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Gu et al. Page 21

Ta
b

le
 3

.

Pr
ev

al
en

ce
 o

f 
th

e 
se

ri
ou

s 
ps

yc
ho

lo
gi

ca
l d

is
tr

es
s 

(S
PD

, K
6>

=
13

) 
by

 in
ju

ry
 s

ta
tu

s 
ac

ro
ss

 in
ju

ry
 c

ha
ra

ct
er

is
tic

s.

P
re

va
le

nc
e 

of
 s

er
io

us
 p

sy
ch

ol
og

ic
al

 d
is

tr
es

s

A
m

on
g 

un
in

ju
re

d
w

or
ke

rs

A
m

on
g 

no
n-

oc
cu

pa
ti

on
al

ly
in

ju
re

d 
w

or
ke

rs

A
m

on
g

oc
cu

pa
ti

on
al

ly
in

ju
re

d 
w

or
ke

rs

C
ha

ra
ct

er
is

ti
cs

 o
f 

In
ju

ry
P

re
v 

(9
5%

C
I)

P
re

v 
(9

5%
C

I)
P

re
v 

(9
5%

C
I)

A
ll 

in
ju

ry
1.

56
 (

1.
50

, 1
.6

3)
3.

58
 (

2.
86

, 4
.4

6)
4.

74
 (

3.
66

, 6
.1

1)

B
od

y 
si

te
 o

f 
in

ju
ry

§

 
 L

ow
er

 e
xt

re
m

ity
1.

60
 (

1.
54

, 1
.6

7)
2.

93
 (

2.
17

, 3
.9

5)
5.

97
 (

3.
77

, 9
.3

2)

 
 U

pp
er

 e
xt

re
m

ity
1.

61
 (

1.
54

, 1
.6

8)
3.

29
 (

1.
98

, 5
.4

4)
4.

26
 (

2.
78

, 6
.4

5)

 
 B

ac
k/

bu
tto

ck
s

1.
61

 (
1.

54
, 1

.6
8)

5.
66

 (
3.

74
, 8

.4
8)

6.
79

 (
4.

12
, 1

0.
00

)

 
 H

ea
d/

ne
ck

1.
60

 (
1.

54
, 1

.6
7)

6.
17

 (
3.

64
, 1

0.
26

)
7.

71
 (

4.
40

, 1
3.

18
)

T
yp

e 
of

 in
ju

ry
 (

ho
w

 in
ju

re
d)

§

 
 F

ra
ct

ur
e

1.
62

 (
1.

56
, 1

.7
0)

3.
52

 (
2.

29
, 5

.3
9)

† 4
.9

4 
(2

.4
1,

 9
.8

5)

 
 S

pr
ai

n/
st

ra
in

/tw
is

t
1.

59
 (

1.
53

, 1
.6

6)
4.

16
 (

3.
12

, 5
.5

1)
5.

40
 (

3.
62

, 7
.9

6)

 
 C

ut
1.

62
 (

1.
55

, 1
.6

9)
1.

61
 (

0.
89

, 2
.8

8)
† 4

.3
7 

(2
.3

7,
 7

.9
1)

 
 S

cr
ap

e/
br

ui
se

/b
ur

n/
bi

te
1.

61
 (

1.
54

, 1
.6

8)
4.

31
 (

2.
86

, 6
.4

4)
6.

32
 (

3.
40

, 1
1.

47
)

E
xt

er
na

l c
au

se
s§

 
 F

al
l

1.
62

 (
1.

55
, 1

.6
9)

2.
99

 (
1.

94
, 4

.5
8)

4.
47

 (
2.

41
, 8

.1
3)

 
 O

ve
re

xe
rt

io
n/

st
re

nu
ou

s 
m

ov
e

1.
62

 (
1.

55
, 1

.6
9)

3.
31

 (
1.

90
, 5

.6
8)

5.
14

 (
2.

97
, 8

.7
4)

 
 S

tr
uc

k 
by

 o
bj

ec
t

1.
62

 (
1.

55
, 1

.6
9)

† 2
.1

4 
(1

.1
0,

 4
.1

3)
† 3

.3
9 

(1
.6

0,
 7

.0
1)

 
 C

ut
/p

ie
rc

e
1.

62
 (

1.
56

, 1
.6

9)
† 0

.9
9 

(0
.3

1,
 3

.1
4)

† 4
.3

5 
(1

.7
8,

 1
0.

23
)

 
 B

ur
n/

sc
al

d/
po

is
on

in
g/

bi
te

1.
62

 (
1.

56
, 1

.6
9)

† 4
.1

8 
(2

.0
7,

 8
.2

7)
† 2

.9
5 

(0
.8

2,
 1

0.
05

)

 
 T

ra
ns

po
rt

at
io

n
1.

61
 (

1.
55

, 1
.6

8)
† 5

.1
6 

(2
.5

0,
 1

0.
32

)
† 1

4.
33

 (
4.

00
, 4

0.
16

)

T
re

at
m

en
t 

lo
ca

ti
on

 a
ft

er
 in

ju
ry

§

 
 E

m
er

ge
nc

y 
ve

hi
cl

e
1.

61
 (

1.
54

, 1
.6

8)
4.

13
 (

2.
81

, 6
.0

4)
5.

75
 (

3.
39

, 9
.5

8)

 
 E

m
er

ge
nc

y 
ro

om
1.

59
 (

1.
53

, 1
.6

6)
3.

79
 (

2.
88

, 4
.9

6)
6.

26
 (

4.
35

, 8
.9

1)

 
 D

oc
to

r’
s 

of
fi

ce
/c

lin
ic

1.
57

 (
1.

51
, 1

.6
4)

3.
86

 (
3.

00
, 4

.9
5)

4.
93

 (
3.

70
, 6

.5
3)

 
 C

al
l t

o 
m

ed
ic

al
 p

ro
f

1.
60

 (
1.

53
, 1

.6
7)

3.
79

 (
2.

75
, 5

.2
2)

6.
28

 (
4.

30
, 9

.0
8)

J Safety Res. Author manuscript; available in PMC 2020 December 22.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Gu et al. Page 22

P
re

va
le

nc
e 

of
 s

er
io

us
 p

sy
ch

ol
og

ic
al

 d
is

tr
es

s

A
m

on
g 

un
in

ju
re

d
w

or
ke

rs

A
m

on
g 

no
n-

oc
cu

pa
ti

on
al

ly
in

ju
re

d 
w

or
ke

rs

A
m

on
g

oc
cu

pa
ti

on
al

ly
in

ju
re

d 
w

or
ke

rs

C
ha

ra
ct

er
is

ti
cs

 o
f 

In
ju

ry
P

re
v 

(9
5%

C
I)

P
re

v 
(9

5%
C

I)
P

re
v 

(9
5%

C
I)

D
ay

s 
of

 w
or

k 
m

is
se

d

 
 N

on
e 

or
 <

1 
da

y
1.

62
 (

1.
55

, 1
.6

9)
2.

08
 (

1.
54

, 2
.8

1)
2.

57
 (

1.
66

, 3
.9

5)

 
 1

-5
 d

ay
s

1.
62

 (
1.

53
, 1

.6
7)

5.
48

 (
3.

39
, 8

.7
4)

6.
38

 (
3.

97
, 1

0.
10

)

 
 6

+
 d

ay
s

1.
61

 (
1.

54
, 1

.6
8)

4.
73

 (
3.

22
, 6

.9
0)

7.
11

 (
4.

34
, 1

1.
46

)

§ T
he

 f
re

qu
en

ci
es

 o
f 

su
b-

le
ve

l a
re

 n
ot

 m
ut

ua
lly

 e
xc

lu
si

ve
.

† T
he

 e
st

im
at

e 
of

 th
e 

pr
ev

al
en

ce
 o

f 
in

ju
ry

 is
 u

nr
el

ia
bl

e 
be

ca
us

e 
th

e 
re

la
tiv

e 
st

an
da

rd
 e

rr
or

 o
f 

th
e 

es
tim

at
e 

is
 la

rg
er

 th
an

 3
0%

. S
ou

rc
e:

 K
le

in
, R

. J
., 

Pr
oc

to
r, 

S.
 E

., 
&

 B
ou

dr
ea

ul
t, 

M
. A

. (
20

04
, J

ul
 2

4)
. H

ea
lth

y 
pe

op
le

 2
01

0 
cr

ite
ri

a 
fo

r 
da

ta
 s

up
pr

es
si

on
. H

ea
lth

y 
Pe

op
le

 2
01

0 
St

at
is

tic
al

 N
ot

e 
(2

4)
, 1

–1
2.

J Safety Res. Author manuscript; available in PMC 2020 December 22.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Gu et al. Page 23

Ta
b

le
 4

.

A
ss

oc
ia

tio
n 

be
tw

ee
n 

in
ju

ry
 s

ta
tu

s 
an

d 
se

ri
ou

s 
ps

yc
ho

lo
gi

ca
l d

is
tr

es
s 

(S
PD

) 
st

ra
tif

ie
d 

by
 in

ju
ry

 c
ha

ra
ct

er
is

tic
s.

P
re

va
le

nc
e 

R
at

io
 o

f 
SP

D
(O

cc
up

at
io

na
lly

 I
nj

ur
ed

 v
s.

U
ni

nj
ur

ed
)

P
re

va
le

nc
e 

R
at

io
 o

f 
SP

D
(O

cc
up

at
io

na
lly

 in
ju

re
d 

vs
.

N
on

-o
cc

up
at

io
na

lly
 I

nj
ur

ed
)

In
ju

ry
 c

ha
ra

ct
er

is
ti

cs
U

na
dj

us
te

d
A

dj
us

te
d

U
na

dj
us

te
d

A
dj

us
te

d

P
R

 (
95

%
 C

I)
§

P
R

 (
95

%
 C

I)
§

P
R

 (
95

%
 C

I)
§

P
R

 (
95

%
 C

I)
§

A
ll 

in
ju

ry
3.

03
 (

2.
35

, 3
.9

1)
2.

19
 (

1.
62

, 2
.9

6)
1.

32
 (

0.
95

, 1
.8

5)
0.

98
 (

0.
65

, 1
.4

8)

Si
te

 o
f 

in
ju

ry
 (

gr
ou

pe
d 

si
te

s)
§

 
 L

ow
er

 e
xt

re
m

ity
3.

71
 (

2.
36

, 5
.8

4)
2.

83
 (

1.
67

, 4
.7

8)
2.

03
 (

1.
18

, 3
.5

0)
1.

76
 (

0.
99

, 3
.1

5)

 
 U

pp
er

 e
xt

re
m

ity
2.

65
 (

1.
74

, 4
.0

3)
2.

14
 (

1.
33

, 3
.4

6)
1.

29
 (

0.
67

, 2
.5

1)
0.

95
 (

0.
49

, 1
.8

7)

 
 B

ac
k/

bu
tto

ck
s

4.
22

 (
2.

56
, 6

.9
1)

2.
78

 (
1.

49
, 5

.1
7)

1.
20

 (
0.

63
, 2

.2
7)

0.
75

 (
0.

37
, 1

.5
2)

 
 H

ea
d/

ne
ck

4.
80

 (
2.

76
, 8

.3
3)

3.
99

 (
2.

01
, 7

.9
0)

1.
25

 (
0.

59
, 2

.6
5)

0.
95

 (
0.

49
, 1

.8
3)

T
yp

e 
of

 in
ju

ry
 (

ho
w

 in
ju

re
d)

§

 
 F

ra
ct

ur
e

† 3
.0

5 
(1

.5
1,

 6
.1

9)
† 1

.3
6 

(0
.4

3,
 4

.2
7)

† 1
.4

0 
(0

.6
1,

 3
.2

1)
† 0

.7
4 

(0
.3

0,
 1

.8
2)

 
 S

pr
ai

n/
st

ra
in

/tw
is

t
3.

38
 (

2.
28

, 5
.0

1)
2.

07
 (

1.
25

, 3
.4

4)
1.

30
 (

0.
80

, 2
.1

0)
0.

80
 (

0.
44

, 1
.4

4)

 
 C

ut
2.

69
 (

1.
47

, 4
.9

2)
2.

49
 (

1.
31

, 4
.7

6)
2.

72
 (

1.
18

, 6
.2

8)
2.

13
 (

0.
99

, 4
.5

5)

 
 S

cr
ap

e/
br

ui
se

/b
ur

n/
bi

te
3.

93
 (

2.
13

, 7
.2

2)
3.

23
 (

1.
69

, 6
.1

8)
1.

47
 (

0.
70

, 3
.0

7)
1.

37
 (

0.
66

, 2
.8

5)

E
xt

er
na

l c
au

se
s§

 
 F

al
l

2.
76

 (
1.

50
, 5

.0
7)

2.
07

 (
0.

98
, 4

.3
3)

1.
49

 (
0.

72
, 3

.1
3)

1.
72

 (
0.

82
, 3

.6
2)

 
 O

ve
re

xe
rt

io
n/

st
re

nu
ou

s 
m

ov
e

3.
18

 (
1.

85
, 5

.4
5)

1.
96

 (
1.

09
, 3

.5
2)

1.
55

 (
0.

71
, 3

.3
9)

0.
65

 (
0.

34
, 1

.2
4)

 
 S

tr
uc

k 
by

 o
bj

ec
t

† 2
.0

9 
(0

.9
9,

 4
.3

6)
† 0

.9
6 

(0
.3

4,
 2

.7
0)

† 1
.5

8 
(0

.6
3,

 3
.9

9)
† 0

.9
2 

(0
.4

3,
 1

.9
7)

 
 C

ut
/p

ie
rc

e
† 2

.6
8 

(1
.1

1,
 6

.4
6)

† 2
.9

9 
(1

.2
1,

 7
.3

9)
† 4

.4
1 

(1
.0

3,
 1

8.
98

)
† 1

.3
2 

(0
.4

0,
 4

.3
3)

 
 B

ur
n/

sc
al

d/
po

is
on

in
g/

bi
te

† 1
.8

2 
(0

.5
1,

 6
.4

4)
† 1

.2
3 

(0
.2

5,
 6

.0
1)

† 0
.7

1 
(0

.1
7,

 2
.9

8)
† 0

.9
6 

(0
.2

0,
 4

.5
4)

 
 T

ra
ns

po
rt

at
io

n
† 8

.8
7 

(2
.7

0,
 2

9.
12

)
† 7

.9
0 

(2
.2

0,
 2

8.
36

)
† 2

.7
8 

(0
.7

0,
 1

1.
07

)
† 2

.3
6 

(0
.8

4,
 6

.6
1)

T
re

at
m

en
t 

lo
ca

ti
on

 a
ft

er
 in

ju
ry

§

 
 E

m
er

ge
nc

y 
ve

hi
cl

e
3.

56
 (

2.
11

, 6
.0

2)
2.

71
 (

1.
50

, 4
.9

1)
1.

39
 (

0.
78

, 2
.4

8)
1.

11
 (

0.
60

, 2
.0

7)

 
 E

m
er

ge
nc

y 
ro

om
3.

92
 (

2.
74

, 5
.6

1)
2.

99
 (

2.
04

, 4
.3

9)
1.

65
 (

1.
07

, 2
.5

6)
1.

78
 (

1.
12

, 2
.8

7)

 
 D

oc
to

r’
s 

of
fi

ce
/c

lin
ic

3.
13

 (
2.

36
, 4

.1
5)

2.
60

 (
1.

91
, 3

.5
4)

1.
28

 (
0.

87
, 1

.8
7)

0.
99

 (
0.

64
, 1

.5
5)

 
 C

al
l t

o 
m

ed
ic

al
 p

ro
f

3.
92

 (
2.

69
, 5

.7
0)

2.
95

 (
1.

95
, 4

.4
6)

1.
65

 (
1.

00
, 2

.7
3)

1.
29

 (
0.

76
, 2

.1
3)

J Safety Res. Author manuscript; available in PMC 2020 December 22.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Gu et al. Page 24

P
re

va
le

nc
e 

R
at

io
 o

f 
SP

D
(O

cc
up

at
io

na
lly

 I
nj

ur
ed

 v
s.

U
ni

nj
ur

ed
)

P
re

va
le

nc
e 

R
at

io
 o

f 
SP

D
(O

cc
up

at
io

na
lly

 in
ju

re
d 

vs
.

N
on

-o
cc

up
at

io
na

lly
 I

nj
ur

ed
)

In
ju

ry
 c

ha
ra

ct
er

is
ti

cs
U

na
dj

us
te

d
A

dj
us

te
d

U
na

dj
us

te
d

A
dj

us
te

d

P
R

 (
95

%
 C

I)
§

P
R

 (
95

%
 C

I)
§

P
R

 (
95

%
 C

I)
§

P
R

 (
95

%
 C

I)
§

D
ay

s 
of

 w
or

k 
m

is
se

d

 
 N

on
e 

or
 <

1 
da

y
1.

59
 (

1.
03

, 2
.4

5)
1.

42
 (

0.
82

, 2
.1

2)
1.

23
 (

0.
73

, 2
.0

8)
1.

03
 (

0.
58

, 1
.8

3)

 
 1

-5
 d

ay
s

3.
98

 (
2.

50
, 6

.3
5)

2.
87

 (
1.

70
, 4

.8
2)

1.
16

 (
0.

60
, 2

.2
6)

0.
91

 (
0.

44
, 1

.8
7)

 
 6

+
 d

ay
s

4.
42

 (
2.

72
, 7

.2
0)

3.
94

 (
2.

42
, 6

.3
9)

1.
50

 (
0.

81
, 2

.8
0)

1.
34

 (
0.

75
, 2

.3
8)

§ PR
: p

re
va

le
nc

e 
ra

tio
s 

w
ith

 9
5%

 c
on

fi
de

nc
e 

in
te

rv
al

 a
re

 a
dj

us
te

d 
fo

r 
ge

nd
er

, a
ge

, r
ac

e/
et

hn
ic

ity
, m

ar
ita

l s
ta

tu
s,

 a
nn

ua
l i

nc
om

e,
 s

m
ok

in
g 

st
at

us
, a

lc
oh

ol
 in

ta
ke

 s
ta

tu
s,

 s
le

ep
 d

ur
at

io
n,

 p
hy

si
ca

l a
ct

iv
ity

, b
od

y 
m

as
s 

in
de

x,
 a

nd
 in

du
st

ry
 g

ro
up

s.
 P

re
va

le
nc

e 
ra

tio
s 

ar
e 

ob
ta

in
ed

 f
ro

m
 m

ar
gi

na
l p

re
di

ct
io

ns
 in

 th
e 

fi
tte

d 
lo

gi
st

ic
 r

eg
re

ss
io

n 
m

od
el

.

† T
he

 e
st

im
at

e 
of

 th
e 

pr
ev

al
en

ce
 r

at
io

 is
 u

nr
el

ia
bl

e 
be

ca
us

e 
th

e 
re

la
tiv

e 
st

an
da

rd
 e

rr
or

 o
f 

th
e 

es
tim

at
e 

of
 in

ju
ry

 p
re

va
le

nc
e 

is
 la

rg
er

 th
an

 3
0%

.

J Safety Res. Author manuscript; available in PMC 2020 December 22.


	Abstract
	Introduction
	Materials and methods
	Data source
	Study sample
	Injury
	Serious psychological distress
	Covariates
	Statistical analyses

	Results
	Discussion
	Prevalence of SPD and risk factors:
	SPD in occupational or industrial group:
	Prevalence of SPD by injury characteristics:
	Comparing SPD by injury status:
	Limitations and strengths:
	Conclusions:

	References
	Table 1.
	Table 2.
	Table 3.
	Table 4.

