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Abstract

Purpose – Few studies track non-lethal weapon use by law enforcement agencies (LEAs), the
number/level of force used by these agencies, complaints for excessive force, and injuries to officers
and suspects, both over time (especially recently) and with a national probability-based sample. This
study aims to address these gaps by developing longitudinal estimates to examine these use-of-force
issues.

Design/methodology/approach – Two surveys of LEAs were conducted (n ¼ 518 and n ¼ 357
LEAs), covering 2003 to 2008, and statistical weights were used to align the data to be representative
of all state and local LEAs in the USA, including adjustments for survey non-response.

Findings – Conducted energy devices (CED) deployment has risen significantly (to about 70 percent
of LEAs). However, standard baton use is down to 25 percent in 2008 and when available to the officer,
batons are more likely to be left in their vehicles compared to CEDs. Baton use and empty-hand tactics
are becoming less commonly used by officers, but CED use was ranked among the most used tactics
from 2005 to 2008. Excessive force complaints against LEAs, internally generated, have more than
doubled from 2003 to 2008. Officer injuries varied little from 2003 to 2008, but they are still only about
half as common as suspect injuries. Also, only 20 percent of LEAs collect injury data in a database,
complicating future research.

Originality/value – This is one of the few studies to track, nationally, the types of non-lethal
weapons in use by LEAs, and force level used, providing aid to LEA executives and policymakers who
need to follow new trends in non-lethal weapons.
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Introduction
Over the years, law enforcement experts have recognized that a gap exists in the types
of weapons available to officers; that is, there are situations in which hands and feet
may be too weak an option, and guns are too strong. In response to this dangerous gap,
substantial improvements were made in these options, e.g. expandable batons,
chemical irritants (e.g. OC spray), and electronic weapons (e.g. Tasersw). These newer
technologies have been variously credited by some experts with reducing police
shootings, the incidence of use of force generally, officer and suspect injuries, and
excessive force complaints (Ederheimer, 2005). While we have an anecdotal
understanding of the applications and results of these newer weapons, there is little
systematic research on the tracking of the types of weapons in use by law enforcement
agencies (LEAs), especially in recent years. Also, while the goals of most modern police
use-of-force policies is to authorize only that level of force necessary to compel
compliance of an unwilling subject with a lawful police action (such as an arrest) and
minimize injuries to officers and suspects, there are few empirical studies tracking the
frequency and level of force used by the police in the US. Further, there is little research
tracking changes in use-of-force over time using a national sample of LEAs. Without
this information, it is unclear whether officer use-of-force cases are rising, decreasing or
staying the same. Related to these issues, is the absence of studies tracking the number
of complaints for excessive force used by the police, and injuries to officers and
suspects when force is used.

To address these questions the Police Executive Research Forum (PERF), with
funding from the National Institute of Justice, in partnership with the University of
South Carolina, conducted two nationally representative surveys of state and local
LEAs. The first survey was completed in 2006 (reporting on police data from 2005) and
the second survey was completed in 2009 (reporting on data from 2006 through 2008).
Before discussing the findings from this important research, it is important to review
research prior to these national surveys.

Review of prior research
A number of literature reviews have been conducted on the levels and types of
non-lethal force used by police (Adams, 1995; Garner et al., 2002; Hickman et al., 2008;
Riksheim and Chermak, 1993; Worden, 1995). Over 40 publications on incident-based
rates of force have been identified in these reviews. However, most of these studies are
more than ten years old (and only one study used data within the past four years).
These publications are based on a number of data sources (see Hickman et al., 2008),
including:

(1) arrest reports;

(2) household surveys;

(3) independent observations;

(4) police surveys;

(5) suspect surveys; and

(6) use-of-force forms.

Most of these publications are based on data from only one jurisdiction, 12 studies are
based on data from two to six jurisdictions, and only three publications are based on a
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representative sample of US households (see Hickman et al., 2008). Next, we discuss the
key findings from this literature on the types of non-lethal weapons available to LEAs,
the levels and types of force typically used by LEAs, including efforts to track changes
in force used by police over time. One approach is to compare the specific empirical
results of existing research between studies and then with our results to assess specific
differences (e.g. types of force used, injuries, etc.) However, because of the wide variety
of methodologies used to collect the data, the lack of standardized measurement of the
factors, the differences in definitions of the factors among departments, and the variety
of departmental policies concerning when to count incidents of use of force, we are not
comfortable making these types of specific comparisons (Alpert and Smith, 1999).

Types of non-lethal weapons
One of the few data sources available for tracking the use of non-lethal weapons
nationally is the Bureau of Justice Statistics (BJS) data collection program called the
Law Enforcement Management and Administrative Statistics (LEMAS) program (see
Reaves and Smith, 1995; Hickman and Reaves, 2006a, b). LEMAS is one of the premier
surveys conducted with law enforcement agencies in the US and has a number of
strengths, including: the use of national probability-based sampling scheme, a very
large diverse sample of thousands of agencies large and small and everything in
between, and a longitudinal framework involving data collection every few years or so.
However, the most recent data published on the LEMAS program dates back to 2003
(see Hickman and Reaves, 2006a, b), and doesn’t cover the more recent period, when
more agencies have adopted conducted energy devices (CEDs). Based on the most
recent published BJS data (see Hickman and Reaves, 2006a), nearly all local LEAs
authorized the use of batons (95 percent in 2003 and 97 percent in 2000) and pepper
spray (98 percent in 2003 up from 91 percent in 2000). In 1990, based on BJS data, only
77 percent of local agencies authorized the use of batons and 71 percent the use of
chemical agents (see Hickman and Reaves, 2006a). In 2003, few LEAs authorized the
use of rubber bullets (8 percent), soft projectiles (28 percent), electrical devices
(inclusive of hand-held direct contact devices such as stun guns and stand-off electrical
devices such as Tasers/CEDs) (23 percent), and hold or neck restraint techniques (13
percent) (see Hickman and Reaves, 2006a). In 2000, as in 1990, BJS also found that few
LEAs authorized the use of rubber bullets (11 percent), soft projectiles (30 percent),
capture net (2 percent), direct contact electrical devices (inclusive of drive stun CEDs)
(8 percent), stand-off electrical devices (inclusive of standard CEDs) (15 percent), and
hold or neck restraint techniques (17 percent) (see Hickman and Reaves, 2006a).

Another source of data on one non-lethal weapon, the CED, is Taser International
(2008)[1]. According to TASER International, by 2005 more than 6,000 LEAs (primarily
in the USA) were using Tasers, with more than 1,150 agencies deploying them to all
officers on patrol (Taser International, 2008). At that time, there were more than
100,000 Tasers in use by police officers in the field (Kelly, 2004; GAO, 2005). Current
industry figures place CEDs in the hands of more than 12,000 LEAs nationwide, more
than ten times the 2005 rate. Taser International reports that more than 14,000 law
enforcement organizations in 45 countries have made initial purchases of Taser brand
devices (Taser International, 2008). Of these agencies, more than 5,000 of them equip all
or most of their patrol officers with Tasers (Taser International, 2008). Since 1998, more
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than a quarter million Taser brand immobilizers have been sold to LEAs (Taser
International, 2008).

Force used by police
In general, use-of-force incidents are relatively rare events compared to the overall
number of police-citizen contacts. Research based on a whole variety of data sources,
including police use-of-force reports, civilian complaints, victim surveys, and
observational methods, consistently demonstrates that a very small number of
police-to-citizen contacts include any use of force by the officers (US Department of
Justice, 1999; Hickman, 2006). For example, the 2002 national Police-Public Contact
Survey (PPCS), conducted by the Bureau of Justice Statistics (BJS), found that about 1.5
percent of citizens who had contact with the police reported that officers used or
threatened to use force against them, with 14 percent of these respondents claiming
they sustained an injury (Durose et al., 2005). These numbers remained relatively
unchanged based on similar 2005 police contact data (1.6 percent) (Durose et al., 2007).
Still another study using comparable measures from the 2002 BJS PPCS Survey and
the 2002 BJS Survey of Inmates in Local Jails (see Hickman et al., 2008) found that the
police use or threaten to use force in 1.7 percent of all contacts and in 20 percent of all
arrests. Hickman et al. (2008) also found that males, youths, and racial minorities report
greater rates of police use of force. However, multivariate models highlight the role of
potentially provoking behaviors by suspects on the likelihood and severity of force
used.

Similar low levels of suspect injuries sustained during use-of-force encounters have
also been found in single agency analyses using surveys of law enforcement officers
(Kaminski et al., 2004; Smith and Petrocelli, 2002). Alternatively, studies using official
agency records found somewhat higher rates of injuries to citizens during use-of-force
encounters, generally around 40 percent (e.g. Alpert and Dunham, 2004; Henriquez,
1999). Despite the differences in the reported rates of suspect injury, both officer
surveys and agency reports have found that most injuries are relatively minor,
typically consisting of bruises, abrasions, and muscle strains and sprains (Alpert and
Dunham, 2004; Henriquez, 1999; Kaminski et al., 2004; Smith and Petrocelli, 2002).

Tracking use-of-force over time
Very little research has tracked the number and level of force used by the police over
time, with nationally representative samples (see Hickman et al., 2008). One of the first
efforts to systematically collect use-of-force information with LEAs across the nation
was initiated in 1996 by the International Association of Chiefs of Police (IACP). As
part of an IACP project, local LEAs were asked to submit use-of-force data to a central
database for analysis. However, only 564 agencies contributed data to this project
between 1991 and 2000 (IACP, 2001), with no more than 60 LEAs submitting data in
any given year (with the exceptions of the year 2000 when 228 submitted data, 110 in
1995, and 89 in 1994). While the goal of this IACP project was to implement a national
reporting system, this project has since been abandoned largely because of a lack of
funding to support the system (IACP, 2001). Because the current data are not nationally
representative, conclusions about national use-of-force trends cannot be calculated
from this source (Henriquez, 1999, p. 21).
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Nevertheless, the IACP results provide some insights into the tracking of force over
time. For example, in 1995, 110 agencies reported a police use-of-force rate of less than
one-half of 1 percent of dispatched calls for service (4 per 10,000 calls for service)
(Henriquez, 1999). Just four years later, based on use-of-force forms submitted by 228
LEAs for 2000, IACP reported that 0.8 percent of calls for service involve an incident of
police use-of-force (IACP, 2001). From 1999-2000, IACP (2001) reported that physical
force was the most common force used by officers, followed by chemical force (e.g.
pepper spray) and then impact weapons (e.g. batons). Between 1999 and 2000, IACP
(2001) reported that the ratio of physical force to use of chemical weapons was about 2
to 1, while the ratio of physical to firearm was about 22 to 1. IACP (2001) reported that
complaints of excessive force were filed in less than 1 percent (0.42 percent) of all force
cases. Between 1999 and 2000, IACP (2001) reported that 13 percent of officers suffered
an injury from a use-of-force encounter (12 percent minor injuries and less than 1
percent major injuries), and 40 percent of subjects were injured (38 percent minor
injuries and less than 1 percent major injuries).

The other effort to collect trend data on a national level is the BJS Police-Public
Contact Survey (PPCS), which was implemented in 1999, 2002 and 2005. The PPCS is a
supplement to the National Crime Victimization Survey, which employs a nationally
representative sample of households.

In 1999, based on PPCS data, the proportion of persons experiencing force or the
threat of force was about 1 percent (0.96 percent) of the nearly 44 million people
reporting face-to-face contact with police (see Langan et al., 2001), this number
increased slightly to 1.5 percent in 2002 (Durose et al., 2005), and 1.6 percent in 2005
(Durose et al., 2007). In 1999, respondents who had force used against them reported
that 72 percent of the force involved the citizen being pushed or grabbed and this
number decreased to 42 percent in 2002 and 43 percent in 2005. Along similar lines, in
1999, respondents who had force used against them reported that 10.2 percent involved
the police kicking or hitting the resident, and this number dropped to 8.2 percent in
2002 and 8.6 percent in 2005. In 2002 and 2005, BJS observed a shift to other forms of
non-lethal force as opposed to more hands-on type of force tactics. Other non-lethal
force was used in only 2.3 percent of the force cases in 1999, but increased to 10 percent
of the force cases in 2005 (no 2002 data is available on this question). In 1999, 15.2
percent of those experiencing force incidents reported an injury compared to fairly
similar numbers of 13.9 percent in 2002 (Langan et al., 2001) and 14.8 percent in 2005
(Durose et al., 2007). Bruises and cuts were the most common type of injury, reported
by those injured in 1999, 2002 and 2005 (Durose et al., 2007). In 1999 and 2002, about 20
percent of the sample of respondents who felt the police had acted improperly took
formal action, such as filing a complaint or lawsuit with the authorities (Langan et al.,
2001), but this number dropped to 13.1 percent in 2005.

Overall, the above literature review did reveal the existence of some data on the
issues we will explore in our study. For example, there are some data on the types of
non-lethal weapons in use by LEAs. However, our study fills a gap that exists in this
literature. Currently, the most recent data available on the trends of non-lethal weapons
use is seven years old. It is important for LEAs to be aware of new trends in the use of
these non-lethal weapons so they can stay up-to-date with important technological
advances. Our review also revealed that there is a dearth of high quality national
studies tracking the number and level of force used by the police in the US. Even rarer,
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are studies that use national probability-based samples of LEAs and track changes in
use-for-force over time, including injuries to officers and suspects when force is used.
Our study addresses these issues with current data, in addition to the relative number
of complaints for excessive force used by the police, which are also missing from earlier
studies.

Research methods
Survey development
PERF and the University of South Carolina collaboratively developed the 2005 and
2008 Use-of-Force Surveys. The surveys were developed using established survey
development methods. First, a literature review was conducted to assure that the first
draft of the survey built upon the existing research base on police use-of-force. The
literature review was used to develop a draft survey instrument. We used the items on
use-of-force from the LEMAS and Police Public Contact Survey (PPCS) as an initial
starting point for the development of our survey. We then conducted a series of focus
groups with law enforcement officers from across the country to assess the timeliness
and relevance of those items. Based on input from these officers we refined the survey
to allow for the maximum amount of data collection, while balancing the burden this
collection would create for the participating agencies. The focus groups were
conducted with senior level law enforcement practitioners and police researchers. This
group was tasked with reviewing the first draft of the survey, prioritizing areas for
investigation in the survey, providing substantive comments on the applicability of the
survey items, and offering technical comments on wording of the survey items (e.g.
appropriateness of language and ease of data collection). Following the focus group,
the survey instrument was further refined based on input from this group. The survey
was then sent to a group of participants for pilot testing. This group was asked to
complete the survey and attend another focus group meeting. At the second focus
group, participants were asked about their understanding of each question, the
meaning of specific words and phrases, the types of information respondents needed to
answer the questions, the respondent’s ability to match their answer to the response
categories provided in the survey, and the types of cognitive strategies used by the
respondent to retrieve the information. After another final focus group, the survey was
finalized and disseminated. Select survey items were excerpted from the 2005 survey
and included in the 2008 survey and, since they were pilot tested and successfully
fielded in 2005, they were not tested again.

The survey items analyzed in this paper (from 2005 and 2008) were developed to
collect information on the state of non-lethal weapon deployment, as well as force
incidents and outcomes. The two surveys represent an attempt to develop a
longitudinal database of use-of-force incidents, including the non-lethal weapons
deployed, types of force utilized, presence of use-of-force complaints, and the
occurrence of injuries sustained during these encounters for both officers and suspects.
The final survey instrument contained a series of mostly closed-ended questions. With
the exception of the items from Tables I and II, the 2008 survey requested the agency
respondent to report on three years of records (i.e. 2006, 2007, and 2008). With the
exception of the items from Tables I-IV, the 2005 survey requested the agency
respondent to report on three years of records (i.e. 2003, 2004, and 2005).
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Carried by more
than 50 percent

of personnel
Available
in 2005

Available
in 2008 In 2005 In 2008

Non-lethal weapon (%) (%) t (%) (%) z

Baton 37.4 24.2 3.98 * * * 55.6 35.2 2.94 * *

Expandable baton 78.5 75.1 1.30 80.8 87.2 22.04 *

CED 53.0 69.1 27.65 * * * 77.4 81.4 21.02
Personal issue chemical agents 92.6 86.5 3.37 * * * 96.0 91.4 2.61 * *

Weapon 2 deployed chemical agents 16.2 10.3 3.41 * * * 8.2 5.3 0.57
Other impact munitions 40.8 38.9 1.34 50.0 34.3 2.70 * *

Notes: *p # 0.05; * *p # 0.01; * * *p # 0.001; n ¼ 353

Table I.
Non-lethal weapons

availability and carrying
practices

2005 2006 2007 2008
Type of force Average Average Average Average

Civilians shot and killed 0.05 0.06 0.05 0.05
Civilians shot and wounded 0.04 0.09 0.11 0.1
Civilians shot at but not hit 0.08 0.06 0.06 0.06
CED 5.99 6.19 5.64 6.34
Chemical agents 6.88 2.6 2.76 2.27
Batons 0.84 0.77 0.52 0.47
Other impact devices 0.56 0.51 0.75 0.44
Flashlight 0.24 0.04 0.06 0.05
Empty hand tactics 18.64 10.22 10.84 11.87
Pointing weapon at individual 7.58 5.56 7.22 7.78
Neck restraint 0.29 0.07 0.02 0.03
Canine bites 0.7 0.49 0.63 0.6
Vehicle ramming 0.27 0.08 0.03 0.02

Notes: n ¼ 327

Table III.
Incident level weighted

data for type of force used

Carried on
person

Carried in
vehicle

2005 2008 2005 2008
Non-lethal weapon (%) (%) (%) (%) z

Baton 53.2 37.2 46.8 62.8 22.22 *

Expandable baton 97.9 94.6 2.1 5.4 21.92 *

CED 92.9 95.4 7.1 4.6 1.03
Personal issue chemical agents 95.3 96.1 4.7 3.9 0.50
Weapon 2 deployed chemical agents 3.8 5.5 96.2 94.5 0.67
Other impact munitions 0.9 0.1 99.1 99.9 20.97

Notes: *p # 0.05; * *p # 0.01; * * *p # 0.001; n ¼ 353

Table II.
Non-lethal weapons

availability and carrying
practices
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Sampling
To provide the greatest application of our results we set out to select a nationally
representative sample of state and local law enforcement agencies. PERF had Tailored
Statistical Solutions (TSS), LLC draw a stratified nationally representative sample of
950 LEAs using the 2005 National Directory of Law Enforcement Agencies (NDLEA)
database for the first of our surveys (the 2005 survey). The NDLEA contains
information on every law enforcement agency in the US (over 16,000). The second of
our surveys (the 2008 survey) was disseminated to all 518 agencies that completed the
2005 survey. By design, we were looking for changes over time and had to exclude
those who did not do the first survey. Stratification criteria for our national sample
included region of the country and size of the population served by the agency. Our
stratification included four regions of the US:

(1) Northeast;

(2) South;

(3) Midwest; and

(4) West.

We had seven categories of agencies denoting population served:

(1) under 10,000;

(2) 10,000 to 49,999;

(3) 50,000 to 99,999;

(4) 100,000 to 499,999;

(5) 500,000 to 749,999;

(6) 750,000 to 999,999; and

(7) 1,000,000 or more.

2005 2006 2007 2008
Type of force Average Average Average Average

Civilians shot and killed 0.04 0.03 0.03 0.06
Civilians shot and wounded 0.05 0.06 0.04 0.03
Civilians shot at but not hit 0.05 0.03 0.04 0.02
CED 6.13 4.79 5.78 5.76
Chemical agents 6.62 4.68 4.14 4.04
Batons 2.74 0.75 0.6 0.57
Other impact devices 1.12 0.13 0.2 0.2
Flashlight 0.56 0.11 0.05 0.11
Empty hand tactics 17.3 18.2 19.42 19.88
Pointing weapon at individual 5.93 5.96 5.51 5.68
Neck restraint 0.51 0.04 0.03 0.02
Canine bites 2.37 0.55 0.66 0.54
Vehicle ramming 0.21 0.01 0 0.06

Note: n ¼ 327

Table IV.
Individual level weighted
data for type of force used

PIJPSM
34,2

218



The NDLEA database did not provide information on population served for 795
agencies. This group of agencies became their own “Missing (population)” strata for
purposes of sampling. In addition to these 32 strata, two more strata were pre-designated
to be included with certainty. All state police agencies were included ðn ¼ 50Þ; as were
all law enforcement agencies serving 500,000 or more populations ðn ¼ 141Þ: The 35th
stratum (included with certainty) was for agencies within the only stratum that
contained fewer than 20 law enforcement agencies; this group was comprised of Sheriff
Offices in the Northeast region serving populations of less than 10,000. Given the target
sample size and number of strata, and after accounting for the agencies we selected with
certainly, we selected about 20 law enforcement agencies per stratum. In total, about
1,000 agencies were selected using the processes described above[2].

These 35 strata were used to statistically weight our results to represent all of local
and state law enforcement in the US. A weighting process was required so that we could
provide a composite picture of law enforcement practices nationwide. The data were
weighted to account for the fact that agencies across the various strata had different
probabilities of selection, and the strata produced variable response rates. Weights for
each stratum were produced by determining the extent to which the population of
agencies in each stratum were represented by survey respondents in those strata. The
weights allowed our team to include enough agencies in our sample from those
numerically small groups so that we can compute average scores for those groups that
are statistically reliable (e.g. have small standard errors), but not over represent those
groups in our overall national estimates. Our team calculated and used appropriate
weights cross-stratified by region and size of the population served by the agency. A
detailed review of our stratification and weighting procedure is available in the project
final report (Smith et al., 2007) where we describe our stratum and weighting to include:

. the number of agencies in that stratum nationwide;

. the percentage representation of these agencies among all US law enforcement
agencies ðn ¼ 16; 027Þ;

. the number of agencies among the survey respondents; and

. the percentage representation of these agencies among survey respondents.

The weights used in the analysis were produced by dividing number 2 (the percentage
representation of these agencies among all US law enforcement agencies) by number 4
(the percentage representation of these agencies among survey respondents.

The averaged sized agency in our sample had 412 officers, with a range from an
agency with 1 officer to an agency with 13,400 officers: 20 percent of our sample had 1
to 24 sworn officers within their agency, 14 percent had 25 to 49 sworn officers, 18
percent had 50 to 99 sworn officers, 31 percent had 100 to 499 sworn officers, and 17
percent had 500 or more sworn officers. The population of residents in each of the
participating LEA’s served was fairly balanced across small, medium and large
jurisdictions (the averaged sized jurisdiction in our sample had a population of 311,193
residents, with a range from 438 to over 9 million residents): 23 percent of our sample
served jurisdictions below 25,000 residents, 30 percent between 25,000 and 99,999
residents, 26 percent between 100,000 and 500,000, and 21 percent over 500,000. Our
sample was made up of mostly municipal police departments (53.3 percent), sheriff
offices (36.8 percent), state police departments (7.4 percent), and county LEAs (2.5
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percent). The agencies in our sample were from across the various regions of the
United States: Northeast (17.6 percent), Midwest (25.0 percent), South (28.5 percent) and
West (28.9 percent).

Response rate
The original target sample size for the 2005 survey was 950 LEAs. Of the 950 agencies
in the original target sample, 518 agencies completed the 2005 survey resulting in a 55
percent response rate. The original sample size for the 2008 survey was 518 agencies,
but two agencies were determined to be out of scope yielding a final sample size of 516
(one of the agencies to complete the first survey was determined to perform corrections
duties only and was deemed out of scope, and another agency is now defunct). This
number represented all agencies that had completed the 2005 survey. Of the 516
agencies in the sample, 357 agencies completed the survey resulting in a 70 percent
response rate (or just fewer than 40 percent based on the original sample of 950). The
2008 survey was initially mailed on June 2, 2009. A follow-up mailing was sent to
non-respondents approximately three weeks later. Finally, a series of reminder letters
was sent to the agencies that had not responded to any of the previous mailings. The
first reminder was sent out on July 9, 2009; the second reminder letter went out via
facsimile two weeks later. Respondents were able to submit the survey via mail,
facsimile, e-mail, Federal Express, or the internet. Of the 357 surveys received, 137 (38.4
percent) were sent via regular mail, 132 (37.0 percent) via the internet, 78 (21.8 percent)
by facsimile, and 10 (2.8 percent) by e-mail.

An analysis comparing respondents to non-respondents on population size, number
of officers and region of the United States revealed no statistically significant
differences. Our use of statistical weighting aligns our data to be representative of all
state and local LEAs in the US, including adjustments for survey non-response[3].

Results
As we turn to a description of the results, we want to reiterate that we do not compare
the specific empirical results of existing research between studies and then with our
results to assess specific differences (e.g. types of force used, injuries, etc.). This is
because of the wide variety of methodologies used to collect the data, the lack of
standardized measurement of the factors, the differences in definitions of the factors
among departments, and the variety of departmental policies concerning when to count
incidents of use of force. It is our assessment that the existing research does not lend
itself to these types of specific comparisons (Alpert and Smith, 1999). We do make
some general comparisons when we think the data justify it.

Both surveys queried respondents on the non-lethal devices available to law
enforcement personnel who were assigned to respond to calls for service within their
agency. Specifically, they were asked what percentage of those individuals carried each
type of weapon, whether on their person or stored in their vehicles, and the percentage
of officers within the agency that carried each weapon. Tables I and II present those
results, along with chi-square tests for differences of proportions and paired samples
T-tests to assess whether specific cells in Tables I and II are statistically different (i.e.
p , 0.05).

In 2005 (see Table I), personal issue chemical agents (92.6 percent), expandable
batons (78.4 percent), or conducted energy devices (CEDs) (53 percent) were the most
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common weapons available to officers. These same weapons were also the most likely
weapons to be available to officers in 2008. In 2005, weapon-deployed chemical agents
(16.2 percent), standard batons (37.4 percent), and other impact munitions (40.8 percent)
were the least likely weapons available to officers. These same weapons were also the
least likely weapons to be available to officers in 2008. However, statistically more
agencies had CEDs available for their officers in 2008 (69.1 percent) compared to 2005
(53 percent), the availability of standard batons has gone significantly down (24.2
percent in 2008 from 37.4 percent in 2005), personal issue chemical agents has gone
significantly down (86.5 percent in 2008 from 92.6 percent in 2005), and
weapon-deployed chemical agents has gone significantly down (10.3 percent in 2008
from 16.2 percent in 2005).

We found that when those specific weapons were available (see Table I), typically
more than half of the officers/deputies carried them. Across all six weapon categories
in 2005 (average value not shown on Tables I and II), 61 percent of these weapons are
carried by more than 50 percent of personnel (in 2008 this number was just slightly
lower at 56 percent). Personal issue chemical agents were the most likely weapons to be
carried by more than half of the police officers (96 percent in 2005 and 91.4 percent in
2008), followed by expandable batons (80.8 percent in 2005 and 87.2 percent in 2008).
Weapon-deployed chemical agents were the least likely weapons to be carried by
officers (fewer than 10 percent in 2005 and 2008). The largest change in the carrying of
weapons was the standard baton (more than a 20 percent change from 55.6 percent in
2005 to 35.2 percent in 2008).

Whether the weapon was carried on their person or stored in the vehicle depended
largely on the portability of the item and ease of use (see Table II). For example,
weapon deployed munitions, whether chemical or impact, were more likely to be
carried within the vehicle (over 90 percent for both chemical or impact for 2005 and
2008), while more personal items (expandable batons, CEDs and personal issue
chemical agents were over 90 percent in 2005 and 2008) were more likely carried on the
person. The one exception is standard batons, which were more likely to be in the
vehicle when carried in 2008 (62.8 percent). There were few differences in whether
certain weapons were carried on the person or in a police vehicle in 2005 when
compared to 2008. Only two statistically significant differences emerged for batons and
expandable batons.

When asked how they counted use-of-force cases, 34.5 percent indicated they
collected information on incidents only (e.g. if five officers were involved in a
use-of-force case with one arrestee that would be counted as only one incident as
opposed to five individual cases of force – one for each officer), while 13.2 percent
indicated they collected data on individual officers/deputies. However, the majority
(52.3 percent) indicated they had information at the incident and individual level. Due
to this different record keeping system, we present incident level data in Table III and
data at the individual-level in Table IV. We asked respondents to provide the number
of use-of-force events for each weapon type for the period 2005 to 2008. These results
are broken down by respondents who provided data at the incident level (Table III) and
those who provided the data at the individual level (Table IV)[4].

Table III includes the weighted data for types of force used by officers. As can be
seen in Table III, the use of neck restraint, vehicle ramming, utilizing a flashlight, and
firing one’s weapon (all types) are the rarest events across all incident-years. The most
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common use-of-force incidents involve empty-hand tactics, followed by pointing a
weapon at an individual, use of chemical agents, and use of CEDs. In most cases, little
change was observed across from 2005 to 2008 in the types of force used. However,
some changes were observed. The largest change was for empty hand tactics from an
average of about 19 events across all of the agencies in our sample in 2005 to about 12
in 2008. The use of chemical agents, although relatively common, exhibited a decline
from 2005 (about seven events on average) to 2008 (about two events on average).
Baton use is also down from 0.84 events on average (weighted) to 0.47 events.

Table IV presents the same results as Table III, but at the individual reporting level.
Overall, the results are similar, in terms of most/least frequent items, whether we
examine the incident or individual level. As can be seen in Table IV, the use of neck
restraint, vehicle ramming, using a flashlight, and firing one’s weapon (all types) are
the rarest events across all incident-years. The most common use-of-force incidents
involve empty-hand tactics, followed by use of chemical agents, use of CEDs, and
pointing a weapon at an individual. Even fewer changes were observed for the
individual-level report agencies (compared to Table III) across the years of 2005 to 2008
in the types of force used. However, a few changes are notable for baton use (from 2.74
in 2005 to 0.57 in 2008), neck restraints (from 0.51 in 2005 to 0.02 in 2008) and canine
bites (from 2.37 in 2005 to 0.54 in 2008). While anecdotally we were aware of the move
away from baton use and neck restraints, it is not clear why canine bites have dropped
fairly dramatically.

Next, we asked respondents about the number of complaints against law
enforcement personnel in their respective departments from 2003 to 2008. These results
are presented in Figure 1. Overall, the trend in complaints was stable. On average,
there were between one and two complaints per agency initiated by citizens on average
from 2003 to 2008 (1.4 average across all the years). This is a small average number of
complaints, based on weighted data, which seems to suggest that the citizenry is in
agreement with most police actions, or at the least is not upset with police actions in
their communities.

Figure 1.
Trend in complaints for
excessive force against
law enforcement personnel
(2003-2008)
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Not surprisingly, there were fewer internally generated complaints against officers for
excessive force compared to citizen-generated complaints (0.55 average across the six
years of data on internally generated complaints compared to 1.4 for the
citizen-generated). The number of citizen-generated complaints was fairly consistent
across the years of 2003 to 2008 (from 1.38 complaints on average to 1.44). However, the
average number of internally generated complaints more than doubled from 2003 to
2008 (from 0.29 complaints on average to 0.81). By 2008 more than one-third of all such
complaints were filed internally (by other officers) in direct contradiction to the often
asserted claim that the predominant culture of policing is for officers to protect each
other against outsiders.

In Figure 2 we present the trend in civilian deaths by law enforcement. It is not
common to have trend data on these issues, so six years of data is unusual. However,
The BJS has amassed a longer time series of police shooting of citizens, from 1976 to
2005) (BJS, 2005). Overall, civilian deaths from police firearms are rare and the pattern
over the six reporting years is relatively stable. For example, in 2003 the average
number of civilian deaths after a use-of-force event per agency was less than one or
0.06 (in fact, our data suggest that the number of deaths was less than one per
participating agency across all of our reporting years). Figure 2 also includes a
tracking line of the number of civilians who died after a use-of-force event not
involving firearms. Again we see civilian deaths from non-firearm cases are rare events
and do not change much from year-to-year.

Next, respondents were asked if they kept electronic records for officer and/or
subject injuries in an electronic database. Only 21 percent of all respondents indicated
they did keep electronic records. Research in this area is limited by the fact that only 21

Figure 2.
Trend in average number

of civilian deaths and
additional deaths after a

use-of-force event per
agency (2003-2008)
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percent of the agencies have use-of-force databases. That is, it is important to note that
future research on use-of-force with most agencies will require researchers working
with volumes of paper records.

The results for officer/deputy/subject injuries are presented in Figure 3. Overall,
injuries to officers/deputies have risen over the period of 2003 to 2008 from 1.43 injuries
to officers/deputies on average in 2003 to 1.66 injuries to officers/deputies on average in
2008. Suspect injuries have also gone up from 2.16 injuries on average in 2003 to 3.73
injuries on average in 2008. Also, overall there are twice the number of suspect injuries
compared to officer/deputy injuries (an average of 1.6 injuries for officers over the six
years compared to 3.13 for suspect injuries), indicating in a use-of-force event, the
suspect is much more likely to be injured.

Discussion
Non-lethal weapons, such as CEDs and OC spray, have been credited by some experts
with reducing use of firearms, use-of-force generally, injuries to officers and suspects,
and complaints for excessive force (Ederheimer, 2005). However, there is little
systematic research which tracks the types of non-lethal weapons in use by LEAs
across the nation, especially in recent years. The LEMAS survey is the only exception,
and is conducted relatively infrequently by BJS. Further, there are few empirical
studies tracking the number and level of force used by the police in the US, both over
time and with a national sample of LEAs. Related to these issues, is the absence of
studies tracking the number of complaints for excessive force used by the police, and
injuries to officers and suspects when force is used. The current study addresses these
gaps by developing longitudinal estimates for non-lethal weapon deployment and
other use-of-force issues, including injuries and complaints.

Our main finding is that the deployment of CEDs has risen significantly from about
50 percent in 2005 to about 70 percent in 2008. The increase is even larger if we use the

Figure 3.
Trend in officer/suspect
injuries during
use-of-force events
(2006-2008)
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statistic cited for 2003 (23 percent) from BJS’s LEMAS survey on the proportion of
LEAs that have CEDs (see Hickman and Reaves, 2006a). As CED deployment has
increased, other non-lethal weapon deployment appears to have decreased. It appears
that, as more agencies begin to deploy the CED, they have had to remove other
weapons from the officers’ belt. In particular, the availability of standard batons has
gone down significantly (24 percent in 2008 from 37 percent in 2005). Earlier LEMAS
data, from the 1990s and early 2000s (see Hickman and Reaves, 2006a; Reaves and
Smith, 1995), indicated that the vast majority of agencies had standard batons
available for use by their officers. Standard batons were also carried less frequently by
more than half of the police officers in each LEA across the two time points (56 percent
in 2005 to 35 percent in 2008). Additionally, lower percentages of respondents indicated
that their agencies deployed their personal issued chemical agents (which is still the
most commonly deployed non-lethal weapon at over 85 percent across the study
period), as well as weapon-deployed chemical agents, in 2008 than in 2005. This
upsurge in the availability of CEDs for officers is consistent with reports by Taser
International of higher sales for CEDs in recent years (Taser International, 2008).
Further research is needed to assess the reason(s) for this increase, but anecdotally we
have learned that reports of the weapon’s effectiveness, by companies like Taser
International, were influential with LEAs and might have led more agencies to deploy
this weapon over the study period.

We also observed a shift in whether CEDs and batons are being carried by officers
on their person or being left in the vehicle. Our main finding here was that fewer
officers are carrying batons on their persons and more are carrying them in their
vehicles. Conversely, slightly more agencies are reporting that their officers are
carrying CEDs on their person rather than in their vehicles in 2008 as compared to
2005. Respondents were also asked to provide statistics regarding the types of force
used by officers for the period 2005 through 2008. Our data suggest that baton use and
empty hand tactics have decreased in use during this period. Empty hand tactics are
reported used on average in 19 events across all of the agencies in our sample in 2005
compared to 12 in 2008. Baton use has also been cut in about half from 2005 to 2008.
However, CED use remained stable across the years. Nevertheless, empty hand tactics
were by far the most frequently used type of force for every year from 2005 to 2008, in
both incident and officer based reports, with a range from 19.88 to 10.22 per agency per
year. This finding is consistent with earlier research (see Hickman and Reeves, 2006a)
and makes sense as this tactic is often considered a less serious force type than many of
the other non-lethal weapons included in the survey, and would commonly be utilized
during an arrest. Empty hand tactics are typically the officers’ first line of defense and
methods to control a suspect. Also, every year from 2005 to 2008, in both incident and
officer based reports, the most common weapons used were pointing a gun (7.78 to
5.51), chemical agents (6.88 to 4.04), and conducted energy devices (6.34 to 4.79 which
ranks it among the top two or three most common tactics used during the study
period).

Next, we explored the number of complaints against law enforcement personnel
from 2003 to 2008. Overall, the trend in complaints was stable, with only about two
complaints per agency initiated by citizens on average during the 2003 to 2008 period.
These data suggest that complaints for excessive force are very rare events. However,
the average number of internally generated complaints more than doubled from 2003
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to 2008, raising some concerns of a possible disturbing trend. Also, there were twice as
many citizen-generated complaints against officers for excessive force than complaints
generated internally.

Responding agencies were asked to provide information on the number of subjects
who died as a result of an officer-involved shooting, as well as the number who died
from other use-of-force incidents. As expected, these are very rare incidents regardless
of weapon type. The average number of subject deaths from an officer-involved
shooting ranged from 0.04 to 0.07 over the reporting period, while other subject deaths
averaged from none in 2006 to a “high” of 0.03 per agency in 2005. As these events are
so rare, it is not surprising that the trend is relatively flat[5].

Respondents were asked if their agencies collect information on officer and/or
subject injuries in an electronic database, and, if so, how many of each occurred from
2005 through 2008. Only one-fifth of the agencies collect such information in an
electronic database. Future research in this area of force will no doubt be limited by the
fact that only 21 percent of the agencies have use-of-force databases. That is, until
agencies capture the details of force events electronically, researchers will still be
required to collect information from hard copies of reports, which is often too expensive
and time consuming.

Regarding the number of injuries, officer injuries varied little from 2003 to 2008, but
they are still only about half as common as suspect injuries. Also, suspect injuries
trended upward over the reporting period. These findings confirm earlier research,
which has found that suspects are more likely to be injured than officers in use-of-force
cases (see Smith et al., 2007 for a review of this literature). It is unclear whether these
increases are linked to the changes we document in types of force used[6]. In fact, most
research on the safety of using CED’s has shown that CED use leads to a decrease in
both officer and suspect injuries (see Smith et al., 2007; Taylor et al., 2009).

Limitations of research
As with other policing research projects, based on police records of use-of-force, our
study has some limitations. Conducting use-of-force research is a difficult undertaking.
There are a number of barriers to conducting national-level research in the area of
police use of force. First, police agencies have different policies triggering force reports.
These differences of when force reports have to be filled out affect the total number of
force reports for each agency, which in turn affects the denominator when calculating
rates for types of force. While these differences can affect comparisons between
agencies, this is an inherent problem in all use of force data (Hickey and Garner, 2002;
Alpert and Smith, 1999).

Second, our survey participation rates were lower than those PERF and USC
typically achieve in LEA surveys. Our 2005 survey was administered to a nationally
representative sample of 950 agencies, stratified by region, jurisdiction size, and
number of officers. The sample was weighted to represent the population of agencies
identified in the 2005 NDLEA. However, our response rate was 55 percent ðn ¼ 518
agencies). We only surveyed those responding agencies again in 2008 and achieved a
70 percent response rate (n ¼ 357 agencies). By design, we were looking for changes
over time and had to exclude those who did not do the first survey. The overall
response rate for completing both surveys was 357 out of 950 agencies or a 38 percent
response rate.
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We believe the lower response was due to the difficulty of collecting use-of-force
data for some LEAs. A number of LEAs, as our survey indicates, do not maintain
electronic use-of-force databases and have only paper records of their force data (79
percent). These agencies had to do extensive hand counting to participate in this
study (which also has the potential for more data entry errors). It is possible that a
number of the non-participating agencies did not have the resources to do such data
collection. However, we have confidence in our results due to the fact that our
findings did not statistically vary by whether the sample LEA based their survey
responses on paper records/hand counting compared to electronic use-of-force
database queries.

Also, when we compared our sample of responding participants to non-responding
participants on data available for the whole population of LEAs in the USA we found
no statistically significant differences. Further, our use of statistical weighting aligns
our data to be representative of all state and local LEAs in the US, including
adjustments for survey non-response.

While it is very helpful to have statistical weights to compensate for non-response
and to demonstrate that responding and non-responding agencies were comparable in
terms of population size, number of officers, and region of the country, it is important
to recognize that we nonetheless had only about 40 percent of sample provide full data
for our study. Also, the data did not exist to compare responding and non-responding
agencies on perhaps the most important characteristics: reporting systems, use of force
incidents, and complaints. As with many other studies on use-of-force and policing
more generally, we have to recognize the possibility that the non-responding agencies
did not respond because of something related to our dependent variables. While we
acknowledge this possible limitation in our sample, we still believe we have an
important series of data on law enforcement from across the nation that is useful for
addressing trends in officer use-of-force. Also, we have one of the most recent data sets
on tracking trends in officer use-of-weapons and force and include some data elements
in our research that have been less commonly studied in the literature (e.g. CED
deployment and use).

Third, due to the onerous nature of some of this data collection we were limited in
how many years we could request data. That is, we limited our study to six or less
years of data collected across two waves of surveying. It would have been preferable to
have a longer longitudinal period to track changes in how non-lethal weapon
availability and use has changed over time.

Finally, there are some concerns with the specificity of our injury measures. We
only had a simple tally of the total number of injuries for officers and suspects, with
no distinction between minor and serious injuries. We would have preferred more
detailed, interval-level, measures of injuries. Aside from the resource constraints of
including additional questions on a survey, our focus groups pointed to the problem
of a lack of standardization of data collection methods for different LEAs on
measures of injuries. Some LEAs collect only a limited amount of injury information
(e.g. was there an injury or not) and others collect very detailed information (such as
the nature of the injury and receipt of medical attention). While this limits our
exploration of our injury data this does not affect the validity of our finding on
overall injuries.
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Concluding comments
The trend data from our study are important in that they demonstrate a general
increased presence of CEDs in law enforcement. Deployment of CEDs has risen
significantly to about 70 percent of all LEAs. Further, we found that the greater use of
CED’s has displaced the use of batons. Standard baton use is down to less than a
quarter of LEAs in 2008, from a little over one-third in 2005. Also, standard batons are
less likely to be issued to more than half of the police officers in each LEA (56 percent in
2005 compared to 35 percent in 2008), and when available to the officer they are more
likely to be left in their vehicles. Conversely, over the study period, slightly more
agencies are reporting that their officers are carrying CEDs on their person rather than
in their vehicles. Further, our study found that both baton use, and empty-hand tactics,
are becoming less commonly used by officers during the study period. CED use was
ranked among the top two or three most used tactics from 2005 to 2008. It is of interest
to note that the general availability of CEDs to officers has gone up over the study
period, but the use of the devices has remained fairly stable. We can only speculate on
the reason for this counter-intuitive finding. Our reasoning would be that when CEDs
are first introduced in departments, there are few restrictive policies on their use,
coupled with a tendency for officers to over-use the devices. These circumstances lead
to a higher rate of usage. As departments gain more experience using the devices, and
perhaps, have complaints, they set more restrictive policies on their use. In addition, as
suspects become more accustomed to officers having the CED option, they begin to
comply to commands with only the threat of use, or upon seeing the red laser beam on
them. These circumstances lead to a lower level of actual usage. This could explain
why availability has increased over the study period while actual use has remained
fairly constant. Future research should test these hypotheses.

The use of non-lethal weapons by officers is something that needs to be tracked
more consistently, whether this is through the LEMAS program or another data
collection program. It is important for LEAs to be aware of new trends in the use of
non-lethal weapons. These data can help LEAs stay up-to-date with important
technological advances. At the time of writing this paper, the most recent BJS data for
tracking the types of non-lethal weapons in use by LEAs was 2003. There is also an
absence of high quality national studies tracking the number and level of force used by
the police in the US. Even rarer are studies that use national probability-based samples
of LEAs and track changes in use-for-force over time, including injuries to officers and
suspects when force is used. Our study also addressed the relative absence of research
tracking the number of complaints for excessive force used by the police.

Timely studies, with a national sample, are important on this issue for other reasons
as well. For example, the recent announcement by Taser International instructing
officers that they should avoid firing their CED weapon into a suspect’s chest (see
Taser International, 2009) raises some concern about the viability of this weapon. That
is, since training in most weapon use typically includes instructing officers to aim for
the center mass of a suspect, this advisory will likely have a major impact on LEAs.
Our data suggests that the majority of LEAs in the US are now going to have to
consider whether they will train their officers to shoot their CED to a smaller part of the
suspect’s body below the chest. Our results, that demonstrate an increased presence of
the CED weapon in law enforcement, point to the major impact that such an advisory
can potentially have on policing. Policy makers at various levels can use our study as a

PIJPSM
34,2

228



planning tool to aid LEAs to adjust to this and other advisories that may emerge with
the increased use of CEDs or other non-lethal weapons.

Notes

1. As pointed out by an anonymous reviewer, caution needs to be taken when considering data
provided by Taser International, for this manufacturer has a vested interest in marketing its
products and promoting their widespread use.

2. Prior to survey distribution, the research team determined that 50 of the 1,000 identified
agencies were either duplicates of others in the sample, were no longer in existence, and/or
only performed a jailing function. These were removed from the sample, producing a final
sample size of 950.

3. Region: Agencies completing survey 1 were from the following regions of the US: 18 percent
Northeast, 25 percent Midwest, 28 percent South, and 29 percent West. Agencies that did not
complete survey 1 were from the following regions: 19 percent Northeast, 26 percent
Midwest, 26 percent South, and 29 percent West. A Chi-square test comparing those who
completed survey 1 to those that did not was non-significant ðx2 ¼ 1:22; p ¼ 0:74Þ: Agencies
completing survey 2 were from the following regions of the US: 17 percent Northeast, 26
percent Midwest, 29 percent South, and 28 percent West. Agencies that did not complete
survey 1 were from the following regions: 19 percent Northeast, 26 percent Midwest, 26
percent South, and 29 percent West. A chi-square test comparing those who completed
survey 2 to those that did not was non-significant ðx2 ¼ 2:34; p ¼ 0:51Þ:
Number of officers: Agencies completing survey 1 had 413 officers on average compared to
338 officers for agencies that did not complete survey 1. An analysis of variance test
comparing those who completed survey 1 to those that did not was non-significant on this
measure ðF ¼ 0:44; p ¼ 0:50Þ: Agencies completing survey 2 had 507 officers on average
compared to 303 officers for agencies that did not complete survey 2. An analysis of variance
test comparing those who completed survey 2 to those that did not was non-significant on
this measure ðF ¼ 3:02; p ¼ 0:08Þ
Residents: Agencies completing survey 1 had 316,845 residents in their jurisdiction on
average compared to 323,977 residents in their jurisdiction on average that did not complete
survey 1. An analysis of variance test comparing those who completed survey 1 to those that
did not was non-significant on this measure ðF ¼ 0:27; p ¼ 0:61Þ: Agencies completing
survey 2 had 353,615 residents in their jurisdiction on average compared to 315,131 residents
in their jurisdiction on average for agencies that did not complete survey 2. An analysis of
variance test comparing those who completed survey 2 to those that did not was
non-significant on this measure ðF ¼ 0:51; p ¼ 0:48Þ:

4. While there is generally consistency across the trends based on the incident and
individual-level data, there are some notable exceptions. For example, despite the increase
availability of conducted energy devices, the rate at which such devices are used appears
steady in the table based on incidents (Table III) but goes down slightly in the table based on
officers (Table IV).

5. Given the low base rates of civilian deaths, we avoid using percentages to describe our
results in this area. We believe that it might be misleading to make too much of a change
from 0.04 to 0.07 which in both cases is well below one death per year, despite that it
represents a large percentage change of about 75 percent.

6. Of course, any correlation between aggregate level weapon availability and aggregate level,
suspect injury or deaths would be subject to the potential of an ecological fallacy, whichever
direction the data pointed.
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