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Abstract

Background: The aim of this study was to measure the frequency of Workplace Violence (WPV)
victimization in 16-24 year-olds in the U.S. and compare rates by occupation and demographics.

Methods: As an open cohort, participants 12 years of older in the National Crime Victimization
Survey (NCVS) were interviewed at six month intervals over a three-year period from 2008-2012.
WPV victimization rates were calculated. Weighted, multilevel Poisson regression was used to
compare WPV victimization rates by occupation and demographics.

Results: The rate of WPV victimization was 1.11 incidents per 1,000 employed person-months
(95% confidence interval (CI): 0.95-1.27). The highest rates of WPV were in protective service
occupations (5.24/1000 person-months), transportation (3.04/1000 person-months) and retail sales
(2.29/1000 person-months). Compared with their respective counterparts, lower rates of WPV
victimization were found among younger, black, and rural/suburban workers.

Conclusions: Findings identify the occupations and target populations in need of future research

and evidence-based interventions to improve the working conditions for young workers.

Keywords
Adolescence; young adult; industry; occupational injury

Introduction

Labor market participation is the most common out-of-school activity among youth between
the ages of 16 and 24 years [1-2], particularly during the summer months; approximately
19.2 million adolescents were employed during July 2013[3]. A large proportion (27-36%)
of young workers are employed in the retail industry [4—-8]. Based on studies of primarily
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adults, workers in retail disproportionately experience higher rates of violence due to contact
with the public, cash handling and working late hours [9,10]. For instance, businesses that
experienced a homicide had up to 10.6 higher odds of being within the retail industry, such
as grocery or convenience stores, than other types of industries [10,11]. Furthermore, among
all occupational fatalities, workers under 20 years old had twice the odds of being employed
in retail than workers over age 20 [12]. This suggests that a significant proportion of youth
work in conditions that place them at increased risk for being a victim of violence.

Few studies have measured the magnitude of workplace violence (WPV) in youth
populations. Surveys conducted of employed high school students from rural and urban
areas reported that up to 33% experienced some form of WPV: 25% had been verbally
threatened, 10% physically attacked [7] and up to 52% sexually harassed [7,8,13,14].
Females were more often the victims of WPV [7], particularly sexual harassment, compared
to males [14]. Perpetrators were identified as co-workers, mostly males older than 30 years,
in 56% of sexual harassment reports [7,8] while verbal threats and physical attacks were
most often by customers [7].

The consequences of WPV are not limited to physical injuries or death but may result in the
development of psychological symptoms. Teenage girls who reported sexual harassment at
work had significantly higher scores on scales measuring work stress and job withdrawal,
and were more likely to think about leaving their current position than girls who did not
report sexual harassment [8]. Teens who experienced bullying, verbal or sexual harassment
at work had significantly higher levels of school avoidance, academic withdrawal [8,15], low
self-esteem, and depressive symptoms compared to employed teens who were not bullied or
harassed [15].

Despite the high percentage of youth employed in high risk industries and occupations, no
study to our knowledge has examined the characteristics of nonfatal WPV in a national
sample of young workers. Using the National Crime Victimization Survey (NCVS) dataset
[16], a nationally representative survey that captures all types of nonfatal victimizations,
we calculated the national rate of WPV victimization in young workers ages 16—-24 years
and compared rates across occupations and demographic characteristics. We also described
incidents of WPV victimization and their consequences on young workers.

Study Design

A dynamic, retrospective cohort study of young workers was conducted using 2008-2012
data from the National Crime Victimization Survey (NCVS).

Data Source and Study Population

The NCVS [16] is an open cohort panel survey of a nationally representative sample of
residential units in the United States. The U.S. Census Bureau administers the NCVS
annually for the Bureau of Justice Statistics (BJS). NCVS is the primary source of
information on the characteristics of personal and household victimizations and crimes used
in the United States.

Am J Ind Med. Author manuscript; available in PMC 2023 April 20.
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The source population consisted of United States residents 12 years or older who were
living in housing units selected for the NCVS from 2008-2012. All those 12 years or older
within sampled households were interviewed every six months over the course of three years
for a total of seven panel interviews or time points. The initial interview was conducted

in person while the remaining six were computer assisted telephone interviews. The study
population was restricted to all employed youth ages 16—24 captured by the NCVS from
2008-2012. Since most states allow youth 16 years or older to legally work as part-time or
full-time employees, we used age 16 years as our lower age limit and 24 years as the upper
limit. Including young adults up to age 24 years more accurately captures the developmental
transition from childhood to adulthood [17] and enabled us to capture young adults and new
workers who may be just entering the workforce.

During each interview, the basic screening questionnaire form was used to determine if the
respective household member was a victim of a crime over the last six months (Figure 1).
If the respondent reported any form of victimization over the last six months, a criminal
incident report form was completed for each incident.

Study Variables

Employment & Occupation—Employment status and occupation were the main
exposures of interest. Employment status was operationalized based on responses to

the following questions: “Did you have a job or work at a business during the last 6
months?”Based on this question, a dichotomized variable for current employment status
(yes/no) was created. Occupation was defined based on the question, “Which of the
following best describes your job?” Occupation was grouped into the following categories
based on the responses listed on the basic screening questionnaire: healthcare/social,
education, protective service/law enforcement, retail, transportation and other [18]. Medical
professional and mental health services were combined into healthcare/social category.
Protective services/law enforcement include detectives, guards, police officers and fire
fighters. The geographic location of the workplace (e.g. rural/urban) was also collected and
defined according to the US Census Bureau urban/rural classification criteria. Urban areas or
clusters were defined based on a population of at least 2,500 [19].

Demographic Characteristics—Demographic characteristics such as age, gender, race/
ethnicity, and household income were examined. Age was dichotomized into 16-19 and 20—
24 year groups. Race/Ethnicity was categorized accordingly: white, black/African American,
American Indian/Alaska Native, Asian, Native Hawaiian/Other Pacific Islands, Hispanic, or
mixed. Household income, which was collected from the head of households, was analyzed
as a categorical variable and used as a measure of socioeconomic status. The categories of
income were created based on the quartile distribution in the entire population: <$25,000,
$25,000-$39,999, $40,000-$74,999 and $75,000 and over.

Workplace Violence Victimization—The primary outcome, WPV victimization, was
defined as any physical attacks, verbal threats, sexual assault or rape, robbery or personal
theft experienced “while at work or on duty” as determined by the question, “ What were
you doing when this incident happened/started?’ The question “type of crime”was used to
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determine the nature of the crime (i.e. physical attacks/attempt, theft, threat/verbal attack,
attempted sexually assault, attempted rape/rape, personal theft). Youth who experienced

a violent victimization episode while on duty were categorized as experiencing WPV
victimization. A dichotomized variable capturing WPV victimization (yes/no) was created.

Incident Characteristics—If participants reported any type of WPV victimization,

the following information was collected: industry (i.e., agriculture/forestry/fishing/mining,
construction, manufacturing, wholesale trade, retail trade, finance/insurance/real estate,
business/repair services, personal services, professional and business services (e.g., scientific
and technical services, management enterprises), entertainment/recreation, transportation/
communications/public utilities, and public administration/government); occupation (i.e.,
skilled labor, healthcare & social service, education, protective services, personal care &
service, food preparation & serving related, sales & related, transportation & material
moving, office & administrative support, construction, and other); time of the incident (i.e.
day or night); usual time of work (i.e. days, nights or rotating shifts);., weapons used (e.g.
gun or knife); relationship to the perpetrator (e.g. relative or nonrelative); injuries related to
the incident; and if the incident was reported to legal enforcement authorities. If the victim
reported that they saw or knew the offender, relationship to the offender was collected.
Larger categories for occupation and industry were created based on the responses listed on
the criminal incident report form and the Alphabetical Indexes of Industries and Occupation
[18].

Physical & Psychological Symptoms—Only victims of personal crimes (i.e. rape,
sexual attacks, robbery, physically or verbally assaulted) who reported the event to be
moderately or severely distressing were then asked a series of questions about their physical
or psychological symptoms following the incident: “Did you feel any of the following

ways for a month or more? (e.g. worried or anxious, angry or depressed)”or “Did you
experience any of the following physical problems: headaches, trouble sleeping, high
blood pressures or fatigue etc?” If the respondent answered ‘yes’ to any of the listed
psychological and/or physical symptoms, they were asked if they sought professional

or medical assistance. A variable was created and coded into the following mutually
exclusive categories: psychological symptoms only, physical symptoms only, psychological
& physical symptoms. In addition, we determined if victims of personal crimes sought
medical/professional assistance.

Descriptive Statistics—Descriptive statistics (frequencies and percent) were used to
report the distribution of WPV victimization incidents and the different types and severity
of psychological and physical symptoms displayed. T-tests were used to detect a significant
difference between the number of WPV victimization incidents reported and all exposure
variables and covariates of interest.

Rate Calculation

Person-months of employment were calculated based on the number of time points or
surveys youth reported being employed, with a maximum of up to 42 person-months.

Am J Ind Med. Author manuscript; available in PMC 2023 April 20.
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Because individuals were followed longitudinally at each survey time point, each completed
survey was a proxy for six months of employed person-time. Weighted rates of WPV
victimization were calculated for the open study cohort over the five-year period by dividing
the number of events by total employed person-months. Weighted rates were also calculated
and reported by occupation and demographic characteristics.

Poisson Regression—Weighted, multilevel Poisson regression models were used to
compare the rates of WPV victimization by occupation and demographic characteristics.
This analysis accounted for within-subject correlation due to repeated measures and the
survey sample design when calculating standard errors. Weighted rates, crude and adjusted
rate ratios or incidence density ratios (IDRs), and 95% confidence intervals (Cls) are
reported. All analyses were conducted using Stata 13.

Demographic Characteristics of the Study Population

From 2008-2012, an annual average of about 20 million (weighted) youth aged 16-24
years reported working in the United States (Table 1). Fifty-two percent of this population
were male, 63% were white, and half had household incomes less than $25,000 annually.
Nineteen percent were employed within retail sales occupations followed by 7% in
healthcare and 3% in education/teaching occupations. Over 60% worked within an urban
setting.

Description of Workplace Violence Incidents

The most frequent forms of victimization reported were personal theft at 53% and physical
attack/attempt at 23% (Table 2). Twenty-nine percent of these incidents were reported to law
enforcement. In 15% of incidents, the perpetrator used a weapon; the most frequently used
weapon in all incidents was a handgun or other type of gun (37%).

Who were the Victims?

An estimated 1,019,691 youth experienced these incidents of WPV in the U.S. over the
five-year period (Table 3), corresponding to an average annual rate of 1.11 incidents per
1,000 employed person-months. There was no statistically significant trend detected in the
rate of WPV victimization from 2008-2012 (p=0.77) (Figure 1). The majority of victims
were employed within the entertainment and recreation (28%) or professional services
(24%) industry, and sales and related occupations (25%), at the time of the incident (Table
3).

Of those who experienced physical attacks, verbal threats, sexual assault or rape and robbery
and found the event moderately or severely distressing, 30% reported experiencing physical
injury (Table 3). In the subset of youth who experienced physical attacks, verbal threats,
sexual assault or rape and robbery, 12% found the incident to be moderately or severely
distressing. Psychological symptoms were experienced by 67% of those distressed, while
33% experienced both physical and psychological symptoms. Approximately 14% of those
distressed sought professional assistance.

Am J Ind Med. Author manuscript; available in PMC 2023 April 20.
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Factors Associated with Workplace Violence Victimization

Rates of WPV were highest among young workers in protective service occupations
(5.24/1000 person-months), transportation (3.04/1000 person-months) and retail sales
(2.29/1000 person-months), while the lowest rates were found among workers in education/
teaching (1.11/1000 person-months) and health care occupations (1.45/1000 person-months)
(Table 4). Compared to young workers in retail sales, those employed in health care and
social assistance had a 48% lower rate of WPV victimization (IDR=0.52). The rate of WPV
victimization experienced by workers in protective service or law enforcement occupations
was significantly higher than the WPV victimization rate among young workers in retail
sales occupations (IDR=2.25). However, the rate among workers in transportation was
similar to the rate among workers in retail sales (IDR=1.20).

Young workers 16-19 years had an 18% lower adjusted rate of WPV victimization than
young workers 20-24 years (IDR=0.82) (Table 4). Blacks had a 54% lower rate of

WPV victimization compared to Whites (IDR=0.46). Young workers with incomes in

the $25,000-$39,999 had a 56% lower rate of WPV victimization than young workers
making less than $25,000 (IDR=0.44). Youth who worked in suburban (IDR=0.80) or rural
(IDR=0.67) areas had a significantly lower rate of WPV victimization than youth working in
urban settings.

Discussion

This is the first study to estimate a rate of WPV victimization in youth under age 25 years
using a national US-based sample. The annual average rate of WPV victimization was

1.11 incidents per 1,000 employed person-months among young workers from 2008-2012.
Harrell estimated a rate of 4 violent crimes per 1,000 workers 16 years or older from 2002—
2009 using NCVS data and concluded that the rate of nonfatal WPV declined by 35% during
that time period [20].

Workers in protective services or law enforcement, transportation, and in retail and

sales occupations had the highest rates of WPV. However, young workers in protective
services/law enforcement had significantly higher rates of WPV victimization than young
workers in the retail sales occupations, which is consistent with prior research [20]. In

both occupations, frequent contact with the general public is common, but workers in
protective service occupations are responsible for diffusing aggressive disputes that often
involve volatile individuals [21,22]. Prior research suggests that young workers in protective
service occupations receive some training on how to de-escalate violent incidents using
verbal communication and self-defense techniques before reporting on-the-job [23]. By

the end of the training, they should be better equipped at applying these elements during
high-risk situations. However, to our knowledge few studies have evaluated these programs
for effectiveness, particularly for young workers, indicating a need for more research in this
area.

In the retail and sales occupations, in addition to frequent contact with the general public,
cash handling and working late hours are common [9,10], particularly among teens: 32-82%
youth working in retail and service industries reported that they worked past 7 pm on a

Am J Ind Med. Author manuscript; available in PMC 2023 April 20.
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school night and up to 34% reported working after 10 pm [24-26]. Furthermore, employees
working late evening hours or in businesses opened for 24 hours had up to three times

the odds of experiencing a homicide [11]. Studies have found that less than 50% of youth
employed in the retail industry received training to identify or de-escalate violent episodes or
altercations with customers or co-workers [24,26]. Hence, many adolescents work in retail
and are at risk for experiencing WPV victimization but have little to no formal training.
Safety training is a potential area to focus future youth workforce intervention efforts.

Young workers in transportation occupations had an elevated rate of WPV victimization.
An older study of 1992-96 NCVS data also reported transportation among the top

five occupations with high incidence of workplace violence in the United States [27].
Transportation occupations encompass a wide range of jobs that involve the transport of
passengers or goods and include those who work for trucking companies, public transit
systems, airlines, taxi companies or railroads [28]. Like workers in retail and sales, some
workers in transportation have high exposure to the public especially those working for
public transport; this may explain a potential risk of “service-related” violence from
customers or clients of these businesses [29]. Efforts to create safer environments through
enhanced security, closed ticket counters, restricted work hours and technical solutions
(e.g., computerized ticket dispensers), for example, are increasingly being utilized in public
transportation [29]. However, a tailored approach that includes education, awareness, and
threat management and response to violent incidents is needed.

Young workers in health care and education occupations had lower rates of WPV
victimization compared to those in retail sales occupations. These findings are not supported
by prior literature, most of which has included adult workers. Studies of workers over 25
years over the last decade indicate that the rate of violence and aggression in health care
and education occupations has been equivalent to or higher than rates in the retail industry
[20,30-34]. Workers in health care occupations interact with patients who may be substance
users or have mental health conditions [35] while workers in teaching occupations may be
supervising students with emotional or behavioral disorders [36]. In light of this, nurses and
special education teachers experience aggression and violence at double the rate of other
occupations within their respective industry [30,33,34]. However, in both healthcare and
education occupations, young workers may be employed in positions with less patient or
student contact and thus place them at lower risk of experiencing violence. More research

is needed to understand what contextual factors place young workers in the health care and
education occupations at low risk for WPV victimization.

There were significant differences in the rate of WPV victimization by demographic
characteristics. Young workers 16-19 years had a lower rate of WPV victimization
compared to young workers ages 20-24. This may be related to length of time spent at

the workplace. Young workers 20-24 years are more likely to be full-time workers and
thus have more exposure. Blacks had a significantly lower rate of WPV victimization

than whites. This contradicts reports that minorities and businesses with African American
employees are more likely to experience an occupational fatality [10,12]. Although
numerous studies have reported that African American youth are more likely to be the
target of victimization in the home and school settings [37], this risk may not transfer to the

Am J Ind Med. Author manuscript; available in PMC 2023 April 20.
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workplace. Understanding the kinds of workplaces where African American young workers
are employed is an imperative step for future studies. It would be interesting to determine if
workplaces are located in concentrated minority community settings that might protect their
youth. Such has been seen in Latino communities, where strong social ties and resources
may buffer against violence [38].

These studies will require ample sample sizes and thus statistical power to explore reasons
for the racial differences in the rate of WPV victimization.

Personal theft was the most common form of WPV victimization. However, prior studies

of WPV in young workers have excluded personal theft; in those studies, verbal and sexual
assaults were most frequently reported [7,8]. The large proportion of personal theft may
explain the low proportion of cases reported to the police. Personal theft frequently involves
inexpensive property [39]; due to this minor loss without threat, victims may not have
viewed these incidents as serious and be less inclined to file a report with law enforcement
[40]. Since these incidents are occurring at the workplace, there is also the possibility that
youth are reporting these incidents to management instead of law enforcement.

WPV is usually defined as physical or verbal assaults directed at persons while at work or on
duty but occasionally may include any events that occur at the worksite that invoke feelings
of discomfort among workers [41]. For the purposes of this study, incidents of personal

theft that occurred at the worksite were included in our definition of workplace violence to
conduct a comprehensive study of all types of violence and victimization. Because of this
inclusion, we defined our outcome of interest as WPV victimization which differs from prior
studies.

We were restricted to the variables that were available in the NCVS dataset and may not
have adequately controlled for all potential confounders. For instance, part-time or full-time
status or usual time of work were not available for analysis. Furthermore, we were limited
to the categories provided for occupation on the survey, which grouped the food preparation
and service-related occupations into the ‘other’ category. This was a major limitation since
a large proportion of youth is employed within these occupations. Participants were asked
to recall events of victimization over the last six months. Recall bias may occur resulting

in underreporting or misclassification, which is likely towards the null and may lead to an
underestimate of differences in rates.

Person-time was calculated based on the number of time points youth reported being
employed. This survey provided only a proxy for continuous employment and each time
point was taken as equivalent to six months. Capturing workplace incidents was not the
primary goal of NCVS, which may have led to the differences in the types of violent
incidents reported compared to prior research.

Finally, we included a wide age range, from 16-24 years of age, to represent young workers
which has some heterogeneity. We did control for age group (16-19 years, 20-24 years) in

Am J Ind Med. Author manuscript; available in PMC 2023 April 20.
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our multivariable models. However, future studies may benefit from separate examination of
these age groups.

Implications and Contribution

This is the first study to compare the rate of WPV victimization by occupation and
demographic characteristics and describe incidents of WPV victimization in a nationally
representative sample of young workers. Young adults, who will continuously enter the
workforce, represent some of the most vulnerable workers due to their lack of experience,
knowledge and training. Several areas of research are indicated by our findings. First,
future studies focused on racial/ethnic groups are warranted, as we discovered risk patterns
to be strikingly different from the general literature on violence. In addition, continued
intervention research on retail and protective service occupations is recommended, since
youth in these occupations experience the highest rates of WPV victimization. Future studies
should be designed to investigate unique contextual and worker factors at play in these high
risk occupations.

Fortunately, attention is growing in the area of workplace violence prevention for young
workers but a strong evidence base has yet to be established. New studies focused on young
workers are needed. Furthermore, as we continue to learn more about effective strategies for
intervention in adult populations (where most of the research is focused), future translation
studies can also tailor interventions to specific settings and characteristics of young workers
at high risk of WPV.
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Figure 1.
The rate of workplace violence victimization incidents per 1,000 person-months among

employed youth over the five-year period, National Crime Victimization Surgery, 2008—
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