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Abstract

The study purpose was to identify associations between assault deterrent presence in kindergarten through 12th (K–12) grade
schools and physical assaults (PAs) against educators. Data collected through a two-phase study identified physical and
nonphysical violent events and utilized a nested case–control study to identify PA risk/protective factors. Analyses included
multivariable modeling. Adjusted analyses demonstrated a significant decreased risk of PA with routine locker searches (odds
ratio [OR] ¼ 0.49, 95% confidence interval [CI] [0.29, 0.82]). Also important, although not statistically significant, were
presence of video monitors (OR¼ 0.72, 95% CI [0.50, 1.03]), intercoms (OR¼ 0.77, 95% CI [0.55, 1.06]), and required school
uniforms/dress codes (OR ¼ 0.74, 95% CI [0.52, 1.07]). These findings are integral to school nursing practice in which there is
opportunity to influence application of relevant pilot intervention efforts as a first step in determining the potential efficacy of
broad-based interventions that can positively impact the problem of school-related violence.
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Physical and nonphysical assault (PA) in the workplace is a

serious concern, especially among educators in the United

States. The growing literature of studies and systematic

reviews (Gregory et al., 2012; McMahon et al., 2014; Moon

& McCluskey, 2020; Reddy et al., 2018; Tiesman et al.,

2013; Wang et al., 2020) point to the magnitude of the

problem; for example, McMahon et al. (2014) found that

80% of educators experienced victimization at school within

the current or last year and that 44% of educators reported

physical attack within the same time period. Not only is this

a problem in the United States but, also, it is a major problem

internationally (Chen & Astor, 2009; Debarbieux, 2003;

Dzuka & Dalbert, 2007; Kauppi & Porhola, 2012; Khoury-

Kassabri et al., 2009; Lomić et al., 2013; Longobardi et al.,

2019; Moon et al., 2015; Wilson et al., 2011) As colleagues,

within the school environment, school nurses are in a unique

position to influence and educate their schools through pre-

sentations and discussions of the magnitude and conse-

quences of this problem (National Association of School

Nurses [NASN], 2018). Importantly, nurses may also lever-

age their knowledge and experience to advocate for preven-

tive measures, new policies, and best practice guidance that

may reduce school-related violence.

Schools with environments at higher risk of violence may

experience greater than average teacher retirements or

turnovers earlier than planned (Crews et al., 2006). Assault

deterrents have been provided in some school environments

with the intent to prevent violent events; however, the effi-

cacy of those deterrents on PA against educators has not

been determined.

The mechanism of how different assault deterrents pre-

vent violence can be understood following the National

Institute for Occupational Safety and Health’s hierarchy of

controls model (Centers for Disease Control and Prevention,
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National Institute for Occupational Safety and Health,

2020), where assault deterrents within the school environ-

ment fall into various categories of control. For example, a

security guard may directly prevent violence by removing an

individual from the environment (elimination control),

required school uniforms may indirectly prevent violence

by eliminating wearing of disparately priced clothing or

colors associated with gangs or offensive text (administra-

tive control), and some educators may choose to carry a cell

phone or personal alarm (personal protective equipment

control).

Typically, in school environments, there may be several

deterrents present. Data from past and recent Indicators of

School Crime and Safety reports (Dinkes et al., 2009; Wang

et al., 2020; Zhang et al., 2016) identified the following

common assault deterrents, respectively, for 2004–2005,

2013–2014, and 2017–2018: Schools controlled access to

buildings by locking and monitoring doors (84%, 93%,

95%), required faculty and staff to wear identification (ID)

badges (48%,68%, 70%), required ID badges for students

(6%, 9%, 9%), used security cameras to monitor school

(38%, 75%, 83%), required students to wear school uniforms

(14%, 20%, 20%), had telephones in the classrooms (64%,

78%, not available [NA] ), and required students or visitors

to pass through metal detectors daily (1%, 2%, daily NA).

Wang et al. (2020) provided a comparative, historical per-

spective, as well, using data from 1999 to 2018, reporting

that controlled access to buildings, security camera usage,

ID badge usage for staff and students, and required uniforms

all increased in prevalence over time, whereas random metal

detector usage decreased. Data from the national sources, as

well as an occupational violence study by Gerberich et al.

(2005), served as a basis for determining which assault

deterrents to include in the current study.

While the prevalence of assault deterrents at the national

level has been examined (Zhang et al., 2016), the efficacy of

the deterrents has not. Studies specific to efficacy of assault

deterrents in schools are limited both in number and methods

used (Casteel et al., 2007). When 22 Midwestern high school

teachers were asked about locations of violence occurrence

and perceptions of the efficacy of assault deterrents such as

metal detectors, security guards, and surveillance systems on

student–student violence, most teachers believed security

systems were only as effective as the security personnel

monitoring the systems (Astor et al., 2005). Furthermore,

teachers believed security guards to be ineffective because

of high turnover rates, low salaries, and lack of caring (Astor

et al., 2005). However, their administrators perceived the

opposite—that security guards were highly effective (Astor

et al., 2005). These findings were similar to Kingery and

Coggeshall (2001) who observed that the supervision

required for security systems was not always available and

that the systems are expensive to install and operate.

Some studies have examined specific assault deterrents in

school environments for their impact on school crime and

school climate. For example, teachers from schools with

uniform policies, versus none, perceived lower levels of

gang presence; however, more comprehensive research was

advised (Wade & Stafford, 2003). Using a national cross-

sectional study subsample, Mayer and Leone (1999) studied

six assault deterrents (three personnel-based and three phys-

ical-based) and their impact on school disorder—a construct

defined by three variables: presence of drugs, presence of

gangs, and personal attack and theft. Results suggested that

as the number of personnel-based and physical-based deter-

rents increased, so did school disorder and disruption; such

results may relate to the study design (e.g., cross-sectional

vs. case-control) that did not allow for adequate examination

of the relations between exposures and outcome. Further,

from a survey of 215 Texas school principals, investigating

potential effects of security measures on school crime in

middle and high schools, it was reported that metal detectors

were correlated with increased levels of interpersonal crime

(Cheurprakobkit & Bartsch, 2005); again, this finding was

based on a cross-sectional study. Despite previous contribu-

tions to the knowledge base, there have been no specific

analytical studies on assault deterrents and their impact on

physical violence against educators.

The objectives of this study were to (1) determine the

prevalence of specific assault deterrents in schools in an

upper Midwestern U.S. state and (2) determine the relation

between the presence of assault deterrents and work-related

PA against educators. It was hypothesized that the presence

of the assault deterrents considered would decrease educa-

tors’ risk of assault.

Materials and Methods

Study Design

The Minnesota educators’ study (Gerberich et al., 2008,

2011a, 2011b, 2014) involved two phases: (1) a comprehen-

sive phase to collect data on the magnitude and conse-

quences of, and potential risk factors for, physical and

nonphysical violence and (2) a nested case-control design

(http://www.strobe-statement.org) to identify risk or protec-

tive factors for PA; the second phase data collection is the

primary focus of the current study. Approvals for the main

study, and for the analyses of this effort, were obtained from

the University of Minnesota Institutional Review Board.

Definitions

Violence is the intentional use of physical force or emotional

abuse against an individual resulting in physical or emo-

tional injury and consequences. In this article, only

student-perpetrated PA was addressed: “PA occurs when

one is hit, slapped, kicked, pushed, choked, grabbed, sexu-

ally assaulted, or otherwise subjected to physical contact

intended to injure or harm” (Gerberich et al., 2004, 2005).

Violence is work-related if it occurs during any activities in
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the work environment or is associated with the job (includ-

ing travel). These definitions, primarily consistent with

those incorporated in a prior occupational violence study

(Gerberich et al., 2004, 2005), reflect those identified by the

National Institute for Occupational Safety and Health (U.S.

Department of Health and Human Services, National Insti-

tute for Occupational Safety and Health, 1996) and were

approved for this study in consultation with the educational

advisory consulting team involving teachers and administra-

tors who participated in study development, instrument

review, and results discussions. If a respondent reported at

least one work-related PA event during the previous 12

months on the comprehensive Phase I survey, they were

considered a “case” (N ¼ 372); if cases reported more than

one assault, the most remote event was used. This decreased

the probability that intervening PA events would influence

the exposures that cases reported. If no PA events were

reported on the Phase I survey, respondents were eligible

to be selected as a “control.”

Participants

The study pkopulation was selected from the Minnesota

Department of Education’s database of licensed kindergar-

ten—12th (K–12) grade educators. This database included

the following information: education level, gender, date of

birth, license type, and home address for all educators

licensed to teach in schools in the state. Results from a pilot

study (N ¼ 300) indicated that “lifetime license” holders

should be excluded from the study, as the majority of these

individuals were either deceased or not working as licensed

educators. Also excluded were individuals who had licenses

that expired prior to 2003. From the target population of

116,661 licensed Minnesota educators, 26,000 were ran-

domly selected and were sent an eligibility screening survey.

Eligibility for the study required the educator to have

worked as a licensed educator in a K–12 school in the state

within the months of June 2004 through December 2005. A

total of 8,614 educators responded to this screening survey,

and 6,469 were determined as eligible to receive the Phase I,

comprehensive survey. The response rate for Phase I was

84%. From this Phase I survey, 372 cases and 1,116 controls

were identified (1:3, case–control ratio) and were mailed the

Phase II specially designed case-control questionnaire; the

Phase II response rate was also 84%. Only cases perpetrated

by students were used in this analysis (N ¼ 290, 97% of

cases).

Data Collection

All data collection for this study was conducted through

mailed surveys (Center for Violence Prevention and Control,

2017; Gerberich et al., 2008); up to four mailings were used

to optimize response rates. The comprehensive Phase I ques-

tionnaire enabled data collection of demographic informa-

tion, general school information, professional activity

information, and physical and nonphysical violent events

experienced within the past 12 months. The Phase II case-

control survey enabled collection of information on potential

exposures that could have influenced risk of work-related

PA during a specific time period in which they worked;

cases were asked to recall information from the calendar

month before the assault month, while controls were asked

to recall from a randomly selected month in which they had

worked. Included in the case-control survey were questions

about the presence of specific assault deterrents in the work

environment such as video monitor, metal detection device,

security alarm/panic button/emergency call-in system, con-

trolled access to work area or classroom, personal portable

alarm, cellular telephone, two-way radio/walkie-talkie,

intercom, classroom telephone, required visible identifica-

tion badges, on-site security personnel (noneducator), con-

tracted police presence, school resource officer, escort/

bodyguard, routine locker searches, school uniform/dress

code, and administrative surveillance of computer usage

by staff and students.

Statistical Analysis

The purpose of this analysis was to (1) determine the inci-

dence of assault deterrents in Minnesota schools and (2)

determine the association between the presence of assault

deterrents in the educators’ work environments and work-

related PA. In addition to descriptive analysis, individual

multivariable logistic regression models were created for

each exposure of interest, that is, assault deterrents, in rela-

tion to PA. To determine potential confounders for each

model, directed acyclic graphs (DAGs) were developed

(Greenland et al., 1999; Hernán et al., 2002). Covariates for

the analyses were selected by mapping out each assault

deterrent’s hypothesized association between the assault

deterrent, potential confounders, and work-related PA. The

goal of the analyses was to estimate the effect of specific

exposures of interest on work-related PA, while controlling

for important confounding factors. For each exposure of

interest, confounders were selected a priori for multivariable

logistic regression, using the counterfactual principles in

Maldonado and Greenland (2002) and based on DAGs

(Greenland et al., 1999; Hernán et al., 2002). The assump-

tion behind the regressions is that adjustment for confoun-

ders can create a valid counterfactual substitute (Maldonado

& Greenland, 2002) for comparison of exposed with unex-

posed members of the target population. A master DAG was

created for the outcome of interest (Supplemental Figure 1);

then for each exposure of interest, the DAG was reduced to

the relevant pathways to identify a minimal set of confoun-

ders to be included in the respective multivariable regression

analyses (Maldonado & Greenland, 2002; refer to Supple-

mental Figure 2 for an example of one exposure of interest).

This method identifies parsimonious models and excludes
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covariates that should not be entered into the regression lest

they introduce bias (Hernán et al., 2002).

The presence of personal assault deterrents may

depend on the preference of the educator, whereas envi-

ronmental assault deterrents are fixed in the environment.

Therefore, assault deterrents of a more personal nature

(e.g., cellular telephone) and environmental assault deter-

rents (e.g., intercom) were hypothesized to have slightly

different sets of potential confounders in the relations

between the assault deterrents and the outcome of inter-

est—work-related PA.

The analyses also included collapsing of response cate-

gories for some variables and re-weighting of the regression

models. Assault deterrents, originally stratified into more

than one “yes” category response (e.g., video monitors with

directions to “check all that apply,” regarding locations of

the monitors), were collapsed into a single “yes” category to

increase power. Multivariable logistic regression estimates

were re-weighted to account for potential bias from nonre-

sponse and from unknown eligibility of nonresponders by

using data from the licensing database (Efron &Tibshirani,

1993; Mongin, 2001); variables used in this re-weighting

included year of birth, fiscal year data, zip code, principal

and teacher years, salary, teaching time, and grade level(s)

taught.

For all models, the risk of PA was estimated through odds

ratios (ORs) and 95% confidence intervals (CIs). The OR

can be interpreted as the risk of PA related to each specific

assault deterrent (exposure of interest).

Results

The adjusted rate of PA was 8.3 per 100 educators (nonad-

justed rate, 7.9), based on incurring at least one event,

despite the fact that some educators experienced multiple

events. These analyses were limited to student-perpetrated

PA against educators (N ¼ 290, 97% of all cases).

Selected characteristics of the educators, their schools

and their students, for both cases and controls, are identified

in Table 1. The majority of participants were Caucasian

(98%). Both cases and controls were primarily female and

similar in age. Cases and controls also had similar work

histories on average; cases and controls had worked as

licensed educators for 15 and 17 years, respectively. Com-

parisons relevant to school type, location and enrollment, as

well as student age and gender identified some variations

between cases and controls. Additional descriptive statistics

are published elsewhere (Gerberich et al., 2011a, 2011b).

The reported proportions of cases and controls, indicating

the presence of assault deterrents in their schools, are pre-

sented in Table 2. Cases and controls both reported a limited

presence of metal detection devices, escorts/bodyguards,

and personal protective alarms in their environment. How-

ever, both reported similar moderate to large presences of

security personnel, use of cell phones, and school resource

officers. Controls were more likely than cases to report the

presence of video monitors (63% vs. 48%) and routine

locker searches (17% vs. 11%).

Supplemental Table 3 identifies the results of the multi-

variable weighted regression analyses. A separate model,

Table 1. Characteristics of the Educators, Educators’ Schools, and
Educators’ Students by Case-Control Status: Violence Against
Educators’ Study.

Educator, School, and
Student Characteristics

Cases Controls

N ¼ 290 % N ¼ 867 %

Educator age
<25 2 0.7 7 0.8
≥ 25 to <35 59 20.3 138 15.9
≥ 35 to <45 63 21.7 217 25.0
≥ 45 to <55 107 36.9 305 35.2
≥ 55 59 20.3 200 23.1

Educator gender
Male 55 19 197 23
Female 235 81 670 77
Missing (refused) 0 (0) 0 (0) 0 (0) 0 (0)

School type
Public 253 87 713 82
Public alternative 14 5 30 3
Public charter 8 3 17 2
Public magnet 7 2 5 1
Private (parochial) 3 1 78 9
Private (nonparochial) 1 0.3 15 2
Missing (refused) 4 (0) 1 (0) 9 (0) 1 (0)

School location
Rural 91 31 327 37
Urban 90 31 183 21
Suburban 105 36 348 40
Missing (refused) 4 (0) 1 (0) 9 (0) 1 (0)

School enrollment
Less than 50 students 12 4 16 2
50–200 students 33 12 100 12
201–500 students 106 37 269 32
501–1,000 students 99 35 290 34
More than 1,000
students

36 13 183 21

Missing (refused) 4 (0) 1 (0) 9 (0) 1 (0)
Student age-group in teacher’s classroom a

Less than age 5 1 0.3 4 0.5
5 to <10 years 90 31 222 26
10 to <13 years 34 12 140 16
13 to <16 years 33 11 124 14
16 to <18 years 23 8 112 13
18 years or older 3 1 6 0.7
Mixed age groups 17 6 41 5
Missing (refused) 5 (0) 2 (0) 7 (0) <1 (0)

Student gender in teacher’s classroom a

Primarily male 82 28 112 13
Primarily female 5 2 34 4
Appeared equal 113 39 501 58
Missing (refused) 5 (0) 2 (0) 6 (0) <1 (0)

aSelf-identified classroom teachers, only, were instructed to respond to the
student demographic questions.
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that included potential confounders, was established a priori

for each assault deterrent (exposure of interest). Also, each

multivariable model was further adjusted for nonresponse

and unknown eligibility.

Decreased risk of PA was associated with routine locker

searches (OR ¼ 0.49, 95% CI ¼ [0.29, 0.82]). While the OR

Table 2. Frequencies of the Presence of Assault Deterrents by
Case-Control Status: Violence Against Educators’ Study.

Assault Deterrents

Cases Controls

N ¼ 290 % N ¼ 867 %

Video monitor
At school entrance 67 23 268 31
In classrooms 5 2 19 2
In hallways 66 23 256 30
No 176 61 442 51
Unsure 12 4 42 5
Missing (refused) 7 (0) 2 (0) 21 (1) 2 (0.1)

Metal detection device
Yes 6 2 1 0.1
No 270 93 829 96
Unsure 7 2 15 2
Missing (refused) 7 (0) 2 (0) 21 (1) 2 (0.1)

Security alarm/panic button/emergency call-in system
Yes 75 26 239 28
No 201 70 537 62
Unsure 7 2 67 8
Missing (refused) 7 (0) 2 (0) 23 (1) 3 (0.1)

Controlled access to work area or classroom
Yes 114 39 333 38
No 158 54 454 52
Unsure 10 3 57 7
Missing (refused) 8 (0) 3 (0) 22 (1) 3 (0.1)

Personal portable alarm
Provided by educator 17 6 40 5
Provided by employer 10 3 16 2
Provided by another
institution/person

3 1 1 0.1

Not available 237 82 724 84
Unsure 19 7 64 7

Cellular telephone
Provided by educator 139 48 386 45
Provided by employer 8 3 25 3
Provided by another
institution/person

1 0.3 2 0.2

Not available 131 45 416 48
Unsure 6 2 20 2
Missing (refused) 7 (0) 2 (0) 21 (1) 2 (0.1)

Two-way radio/walkie-talkie
Yes 128 44 282 33
No 149 51 533 61
Unsure 6 2 29 3
Missing (refused) 7 (0) 2 (0) 22 (1) 3 (0.1)

Intercom
Yes 134 46 252 52
No 147 51 382 44
Unsure 2 0.7 11 1
Missing (refused) 7 (0) 2 (0) 21 (1) 2 (0.1)

Classroom telephone
Yes 266 92 770 89
No 16 6 72 8
Unsure 1 0.3 3 0.4
Missing (refused) 7 (0) 2 (0) 21 (1) 2 (0.1)

Required ID badges
For staff 238 82 660 76
For students 16 6 35 4

(continued)

Table 2. (continued)

Assault Deterrents

Cases Controls

N ¼ 290 % N ¼ 867 %

Not available 39 13 174 20
Unsure 3 1 10 1
Missing (refused) 8 (0) 3 (0) 21 (1) 2 (0.1)

On-site security personnel
Provided by employer 58 20 188 22
Provided by another
institution/person

13 4 55 6

Not available 207 71 584 67
Unsure 8 3 27 3
Missing (refused) 7 (0) 2 (0) 23 (1) 3 (0.1)

Contracted police presence
Yes 63 22 238 27
No 211 73 583 67
Unsure 9 3 24 3
Missing (refused) 7 (0) 2 (0) 21 (1) 2 (0.1)

School resource officer
Yes 135 47 407 47
No 132 46 345 40
Unsure 16 6 93 11
Missing (refused) 7 (0) 2 (0) 21 (1) 2 (0.1)

Escort/bodyguard
Provided by educator 4 1 6 1
Provided by employer 3 1 21 2
Provided by another
institution/person

3 1 3 0.4

Not available 257 89 768 89
Unsure 17 6 48 6
Missing (refused) 7 (0) 2 (0) 21 (2) 2 (0.2)

Routine locker searches
Yes 31 11 144 17
No 224 77 596 69
Unsure 27 9 102 12
Missing (refused) 8 (0) 3 (0) 24 (1) 3 (0.1)

School uniform/dress code policy
Yes, uniforms were
required

10 3 57 7

Yes, a formal dress code
existed

11 4 47 5

Yes, an informal dress
code existed

175 60 528 61

No policies on dress
code

84 29 198 23

Unsure 3 1 14 2
Missing (refused) 7 (0) 2 (0) 22 (1) 3 (0.1)

Administrative surveillance of computer usage
Yes 126 43 400 46
No 67 23 237 27
Unsure 89 31 206 24
Missing (refused) 8 (0) 3 (0) 23 (1) 3 (0.1)
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for metal detection devices was increased, it was not statis-

tically important and included an extremely wide CI.

Finally, although not statistically important, additional

potentially associated decreased risks are suggested as

important by the presence of video monitors (OR ¼ 0.72,

95% CI ¼ [0.50, 1.03]), intercoms (OR ¼ 0.77, 95% CI ¼
[0.55, 1.06]), and required school uniforms or dress codes

(OR ¼ 0.74, 95% CI ¼ [0.52, 1.07]). Although many edu-

cators indicated having more than one assault deterrent pres-

ent in their work environment, extensive analysis (not

shown) to examine different combinations of deterrents did

not demonstrate any important results.

Discussion

When compared to the national data, it appeared that the

presence of controlled access, required student identifica-

tions, and video cameras in Minnesota schools, as reported

by the educators, were similar for the comparable time

period, nationally (Zhang et al., 2016). However, in contrast

to the national data, Minnesota educators reported a higher

percentage of required faculty/staff ID badge use and class-

room telephones but a lower percentage of required school

uniforms/dress codes. While such assault deterrents have

been studied previously in school environments, including

their impact on environmental climate, student achievement,

school disorder, and violence (Astor et al., 2005; Baker,

1998; Cheurprakobkit & Bartsch, 2005; Mayer & Leone,

1999; Welsh, 2000), the impact of specific assault deterrents

on educators’ risk of PA had not been explored prior to this

study.

Results of the adjusted multivariable analysis suggested

that having routine locker searches might reduce the educa-

tors’ associated risk of PA by 51%. The presence of video

monitors, intercoms, and required school uniform or dress

codes also showed the potential to decrease risks by 28%,

23%, and 26%, respectively, although the results were not

statistically significant. Similar to the results of a correla-

tional study by Cheurprakobkit and Bartsch (2005), the pres-

ence of metal detectors in educators’ work environments

suggested a potentially associated increase in risk of PA;

however, given the low frequency of exposure and wide

CI, great caution is used in interpretation as limited data,

unmeasured confounders of the educator or the environment

(e.g., existing high-risk environment), and information and

selection biases could have affected this result.

Within school populations, Mayer and Leone (1999)

examined environmental controls such as hall monitors,

security guards, metal detectors, locked doors, and locker

checks. Their results suggested that as more physical- and

personal-based types of security were present, more school

disruption and disorder were observed. Other school climate

research studies have also suggested that various assault

deterrents have a negative impact on the school environment

and are, potentially, conducive to facilitation of violence

(Baker, 1998; Skiba & Peterson, 2000; Welsh, 2000). These

studies lend support to the current study regarding the poten-

tially associated increased risk of PA found with metal

detectors, which may, in fact, have been introduced into

existing high-risk environments. Decisions regarding imple-

mentation of new assault deterrents need to first consider the

history of and overall school environmental climate.

Astor et al. (2005) reported that educators’ opinions of

security guards and video monitors were unsupportive in

terms of their effect on school safety. While the effect of

video monitors was suggestive as potentially important in

this study, there is consistency in the current study findings

that presence of on-site security personnel, school resource

officers, and contracted police presence had no apparent

effect on PA against educators.

Results from the current study also extend previous work

on school uniforms and school crime. School uniforms and

dress code policies are often implemented to curb student

violence and are thought to play an important role in build-

ing school morale or improving school climate (Modzeleski,

1996; Stanley, 1996). In one study of school uniforms,

teachers from public schools with a uniform policy per-

ceived their school to have less gang presence and more

positive school climate (Wade & Stafford, 2003). Although

not statistically important, given the modest sample size of

the population and self-reported data, the associated

decreased risk, identified in the current study, warrants fur-

ther investigation.

When comparing the results of the current study to other

occupational violence studies, it appears that assault deter-

rents may function differently depending on the populations

and associated environments. In another major occupational

case–control study of violence against nurses, Gerberich

et al. (2005) found that the risk of violence doubled when

there was environmental lighting “less bright” than “bright

as daylight.” Security personnel, video monitors, and cellu-

lar telephones, provided by the employer, had little effect on

the risk of physical violence. However, cellular telephones

and portable alarms, provided by the nurses, themselves,

were associated with decreased risks of PA against nurses

(Gerberich et al., 2005). From an earlier study of occupa-

tional PA, Lee et al. (1999) found decreased rates of PA

when security personnel and video monitors were present

but no important effect with the presence of building alarm

systems. It will be important for future research to address

differences in the effects of assault deterrents in varying

populations or environments. While most educators indi-

cated having more than one assault deterrent present in their

work environment, there was no evidence from analyses that

different combinations of types of deterrents were important.

Strengths and Limitations

Several strategies were used to reduce potential bias in the

study. Reporting errors were minimized with as many as
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four follow-up contacts to optimize response rates and/or to

clarify responses and by utilizing a 1-month recall period for

exposures. Confounding variables were identified, a priori,

using DAGs (Greenland et al., 1999; Hernán et al., 2002;

Maldonado & Greenland, 2002). In addition, statistical

methods, such as those used by Mongin (2001), were used

in conjunction with variables from the original state Depart-

ment of Education licensing database to adjust for potential

nonresponse and eligibility bias; the direction and magni-

tude of these adjusted models were only minimally changed.

However, the fact that the majority of participants were

Caucasian, consistent with current state statistics, limits gen-

eralizability to some areas, nationally.

A small proportion of individuals elected not to partici-

pate thus introducing potential selection bias. These individ-

uals may have experienced increased work-related violence

compared to those who participated in the study. The self-

reported data could potentially have introduced recall bias if

cases recalled exposures more accurately than controls.

However, to minimize the potential for recall bias, partici-

pants were asked to report only on events that occurred

within the previous 12 months (Phase I) and case–control

exposure data for the 1-month period prior to events (cases)

or a random month (controls; Gerberich et al., 2002, 2004,

2005; Lee et al., 1999).

Given the moderate sample size, ORs for video monitors,

intercoms, and school uniforms/dress codes were noted as

potentially important findings even though the CIs slightly

surpassed one. Dismissing this finding would negate the

overall objective of the study to find potential protective

factors against PA in educators’ environments. Given the

uniqueness of the study design and objective, and lack of

comparable studies, the resulting data provide a contribution

to the literature that serve as a basis for future efforts.

Because the ORs suggest the possibility that assault deter-

rents, which are used in many schools currently, may be

protective, future research needs to build upon these findings

and examine such deterrents within more controlled

environments.

Implications for School Nursing

The study findings are especially integral to school nurses

for whom there is an opportunity to influence the application

of relevant pilot interventions in order to determine the

potential efficacy of broad-based interventions that can posi-

tively impact the problem of school-related violence in their

respective environments. The current study analyses focused

on the potential effect of the use of various types of deter-

rents on student-perpetrated PA against educators. However,

it is important to understand the overall environmental con-

text of exposures that can affect students, educators, and

other school personnel. In a previous publication, Gerberich

et al. (2014) reported that increasing risks of PA were asso-

ciated with increases in the number of times educators

reported witnessing students involved in PAs, threats, sexual

harassment, verbal abuse, and bullying during the 1-month

exposure period. For number of times educators witnessed

students involved in PA, multivariable analysis identified

respective ORs and 95% confidence limits as never (refer-

ent, 1); one to three times, 2.93 (1.95–4.41); four to 10 times,

6.95 (3.96–12.18); and 10þ times, 15.00 (7.57–29.71). Con-

sideration for rigorous testing of the effectiveness of relevant

assault deterrents in specific school environments will be

important to realistic identification of the associated efficacy

of such deterrents. The position of the NASN (2018) is that

registered professional school nurses advance and encourage

safe school environments by promoting the prevention and

reduction of school violence. By virtue of their positions,

school nurses have the status and opportunity to establish

relevant teams and resources that can facilitate implementa-

tion of initial violence prevention efforts and positively

affect the overall school environment.

Conclusions

This study estimated the presence of assault deterrents in

Minnesota schools during specific time periods (just prior

to the month of assault for cases and randomly selected

months for controls) and examined their potential impact

on educators’ risk of PA. Results of the analyses indicated

that the use of routine locker searches decreases the risk of

PA. In addition, results suggested that the presence of video

monitors, intercoms, and required school uniforms, while

not statistically significant, were important and may have

a potential to reduce risk of PA. Further research will be

necessary to examine the mechanisms of assault deterrents

in reducing risk and to further understand why and how

assault deterrents may work differently at different school

levels and in various geographical areas, populations, and

work environments.
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