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Abstract—The purpose of this study was to examine
on-fatal strangulation by an intimate partner as a risk
actor for major assault, or attempted or completed homi-
ide of women. A case control design was used to describe
on-fatal strangulation among complete homicides and at-
empted homicides (n � 506) and abused controls (n � 427).
nterviews of proxy respondents and survivors of attempted
omicides were compared with data from abused controls.
ata were derived using the Danger Assessment. Non-fatal

trangulation was reported in 10% of abused controls, 45% of
ttempted homicides, and 43% of homicides. Prior non-fatal
trangulation was associated with greater than six-fold odds
odds ratio [OR] 6.70, 95% confidence interval [CI] 3.91–
1.49) of becoming an attempted homicide, and over seven-
old odds (OR 7.48, 95% CI 4.53–12.35) of becoming a com-
leted homicide. These results show non-fatal strangulation as
n important risk factor for homicide of women, underscoring
he need to screen for non-fatal strangulation when assessing
bused women in emergency department settings. © 2008
lsevier Inc.

Presented as a “work in progress” at the annual meeting of
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n June 2004.

Points of view in this article do not necessarily represent the
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INTRODUCTION

he 1993 National Mortality Followback Survey of
dults (22,957 decedents aged 15 years and older) shows
hat the percent dying from strangulation was much
igher for women (11.8%) than for men (1.9%) overall
nd in every age group (men vs. women, respectively,
.1% vs. 11.7% at age 18–24 years; 1.6% vs. 11.7% at
ge 25–39 years; 2.8% vs. 6.7% at age 40–64 years; and
.0% vs. 33.0% at age 65 years or older). Although there
s no information about the relationship of the victim and
ffender in the National Mortality Followback Survey,
he findings provide the context to examine strangulation
s a risk factor for intimate partner attempted and com-
leted homicide of women (1).

There is little research specifically examining stran-
ulation in the context of intimate partner violence (IPV)
r homicide. The prevalence of strangulation as a form of
PV and a risk factor for attempted or completed homi-
ide has not been established. Wilbur and colleagues in
001 found that 68% of a convenience sample of 62
omen presenting to a domestic violence advocacy pro-
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330 N. Glass et al.
ram reported strangulation by their abuser (2). The
hicago Women’s Health Risk Study found that 24.6%
f 57 adult women killed by a male intimate partner in
995 or 1996 in Chicago were killed by strangulation or
mothering (3,4). Of the 494 women sampled as they
ame into Chicago hospitals and clinics for any reason
nd who said that they had experienced IPV in the past
ear, 47.3% had experienced at least one incident in the
ast year in which her partner had tried to choke or
trangle her, and 57.6% had “ever” experienced choking
r strangulation by the abusive partner. There was no
ifference between women who were not killed and the
omen who were killed in having experienced prior

hoking or strangulation. However, strangulation was
ssociated with lethality of incident, with 4.8% lethality
n the 289 incidents in which a partner or ex-partner
trangled the woman, compared to 1.0% of the 4722
ncidents where the abuser used other types of violence.
his finding was true across racial and ethnic groups, but
id not hold for women abused by a same-sex partner.
frican-American women were significantly more likely

han Latinas and other racial or ethnic groups of women
o have experienced strangulation in the past year, or
ever,” but were less likely to be killed by strangulation.

A study of 300 consecutive cases of female at-
empted strangulations seen in the San Diego Domes-
ic Violence Unit of the city prosecutor’s office found
hat in 89% of the cases there was a prior history of
PV (5). In a study in which women were directly
uestioned about symptoms, at least 85% of intimate
artner strangulation victims experienced physical
ymptoms (such as sore throat, difficulty breathing, or
eurological symptoms) and at least 83% reported one
r more psychiatric symptom in the 2 weeks after the
vent (2). A different analysis of the same data found
hat 56% of the women had experienced more than one
trangulation event (6). The frequency with which
omen reported some kind of symptoms, particularly
eurological, increased among women who were the
ictims of multiple vs. one strangulation event (6). In
nother study using police documentation of injuries,
4% of strangulation victims reported symptoms, in-
luding pain, difficulty swallowing, and breathing
hanges (5). Three case studies have been reported of
arotid dissection resulting in cerebrovascular acci-
ents in women who were strangled by an intimate
artner (7).

In this article, we seek to achieve the following aims:
) describe the prevalence of non-fatal strangulation and
emographic characteristics in a population-based sam-
le of urban abused women, 2) determine if non-fatal
trangulation is a risk factor for completed and attempted

omicide for abused women, and 3) determine how the o
isk represented by non-fatal strangulation varies for
omen according to personal and relationship factors.

MATERIALS AND METHODS

tudy Design

e performed secondary analysis of data from an 11-
ity case control study to identify risk factors for intimate
artner homicide and attempted homicide of women (8).
nstitutional review board approval was obtained at each
ollaborating site.

etting

isk factor data were collected using a structured survey
dministered by researchers and interviewers trained in
nterviewing victims of violence.

election of Participants

ompleted homicide of women cases. All consecutive
olice or medical examiner intimate partner female ho-
icide records from 1994–2000 in each study city were

xamined for victim-perpetrator relationship. Cases were
ligible if the victim was a woman aged 18 years or
lder, the perpetrator was a current or ex-intimate part-
er, and the case was designated as “closed” by the
olice. Records were abstracted for data specific to the
omicide and to identify potential proxy informants (e.g.,
other, sister, brother or friend) who might be knowl-

dgeable about details concerning the victim’s relation-
hip with the perpetrator. Proxies were then sent a letter
xplaining the study and inviting their participation (9).
esearcher telephone and address contact information
as provided in the letter for proxies to find out more

bout the study or to request no further communication
9). Two weeks after the letter, study personnel made
ontact, either by telephone or in person (in the few cases
here no phone contact was possible) with the proxies
ho had not requested non-contact. If the first proxy

eported that he or she was not knowledgeable about
etails of the relationship, the proxy was asked to iden-
ify another willing potential proxy informant. Then,
n-person or telephone interviews were conducted, after
nformed consent, with the proxy who was most knowl-
dgeable about details of the victim-perpetrator relation-
hip. In 373 of the 545 (68%) total intimate partner
omicide cases abstracted, a knowledgeable proxy was
dentified and located. Proxies agreed to participate in
3% (310/373) of these cases; therefore, 310 homicides

f women are included in this analysis.
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Non-fatal Strangulation 331
ttempted homicide cases. Attempted homicide cases
ere identified through the offices of the district at-

orney, law enforcement, community domestic vio-
ence advocacy, or trauma centers in each participat-
ng city. Attempted homicide was defined for this
tudy as the survival of a gunshot or stab wound to the
ead, neck or torso; strangulation or near drowning
ith loss of consciousness; severe injuries inflicted

hat easily could have led to death; or gunshot or stab
ound to other body part with evidence of unambig-
ous (additional to victim report) intent to kill on the
art of a perpetrator who was a current or former
ntimate partner. When a woman was identified, she
as sent an introductory letter inviting her to partici-
ate in a Woman’s Health Study and a statement that
he would receive a follow-up telephone call in 2
eeks unless she contacted the investigators request-

ng not to be called. The follow-up telephone call
stablished safety and privacy, further explained the
tudy, established informed consent, and either pro-
eeded with the telephone interview or scheduled a
afe and convenient time to conduct the telephone or
n-person interview. The attempted homicide cases
ave us the advantage of direct rather than proxy
nterviews but the disadvantage of a lower location
ate (56%), because a large proportion of the women
ad moved from the place where they were almost
illed, as would be expected. However, once we lo-
ated an attempted homicide victim (n � 215), almost
ll (90%) agreed to participate, for a sample of 194.

bused controls. Stratified random-digit dialing (up to
ix attempts per number) conducted by an experienced
urvey research firm was used to select English- and
panish-speaking women aged 18 to 50 years who had
een involved “romantically or sexually” in a relation-
hip at some time in the past 2 years in the same cities
n which the homicides occurred. A woman was con-
idered “abused” if she had been physically assaulted
r threatened with a weapon by a current or former
ntimate partner during the past 2 years; we identified
pisodes of abuse using a modified version of the
onflict Tactics Scale with stalking items added (10,11). A

otal of 4746 women met the age and relationship
riteria and were read the consent statement. Among
hese women, 3637 (76.6%) agreed to participate. A
otal of 427 (8.5%) women had been physically abused
r threatened with a weapon by a current or recent
ntimate partner and are included in this analysis.
hirteen abused controls were excluded because they

eported that the injuries from their most severe inci-
ent of abuse were so severe that they thought they

ould have died. t
ethods of Measurement

he interview included previously tested instruments,
uch as the Danger Assessment (DA), along with demo-
raphic and relationship characteristics including type,
requency, and severity of any violence, psychological
buse and harassment, alcohol and drug use, and weapon
vailability (12–14).

The DA is a research and clinical instrument devel-
ped to assist abused women in assessing risk factors for
ntimate partner homicide in their relationship. The DA
as the most published data on risk factors for intimate
artner homicide, and concurrent and predictive validity
nformation (14). The DA item for strangulation is, “did
e try to choke you in the past year?” Although “chok-
ng” is technically different from strangulation, it is used
n this instrument as a word that is more familiar to
omen. The DA has been revised to the DA-2 based on

he findings from the larger multi-city case control study
nd can be located at: http://www.dangerassessment.org
15).

ata Analysis

eans, standard deviations, and frequencies were used
o describe the demographic characteristics of the inti-
ate partner homicides, attempted homicides, and

bused controls who experienced and did not experience
trangulation. Within each group (abused control, at-
empted homicide, and completed homicide), tests were
onducted to examine whether there were demographic
ifferences between women who had and had not been
trangled by their partner. These differences were tested
sing chi-square or t-test, depending on the nature of the
ariables being tested. Scores on the DA (excluding the
trangulation item) were calculated for each group. Anal-
sis of variance was used to test for differences in DA
cores among the control, homicide, and completed ho-
icide cases who experienced strangulation. Multivari-

te logistic regressions were conducted to determine the
isk factors for strangulation and the strength of associ-
tion of strangulation with attempted and completed ho-
icide cases. To qualitatively determine if various per-

onal and relationship factors moderated the association
etween strangulation and risk for completed and at-
empted homicide, sub-group analyses using multivariate
ogistic regression were conducted within the levels of
ace, employment status, educational level, and relation-
hip status, which were determined a priori. Within each
evel of the personal and relationship variables, multi-
ariate logistic regressions were conducted to examine
he degree of association between strangulation and at-

empted and completed homicide.

http://www.dangerassessment.org
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332 N. Glass et al.
RESULTS

emographic Differences between Women with
nd without a History of Attempted Strangulation

he results are summarized in Table 1.
Women who were the victims of completed or at-

empted homicide were far more likely to have a history
f strangulation compared to the abused control women.
urther, within each group, scores on the DA (excluding

he choking item) were significantly higher for women
ho reported strangulation than for women without such a
istory (Table 1). No significant interaction between abuse
roup (control vs. attempted homicide/completed homi-
ide) and strangulation was observed, thus indicating that
omen strangled in both abuse groups have higher DA

cores.

ogistic Regression

e conducted two multivariate logistic regressions; the
rst logistic regression estimated the odds of becoming
n attempted homicide vs. an abused control if the part-

able 1. Comparisons of Demographic Characteristics of A

Abused Controls

Strangulation No Strangulation St

Mean (SD) n Mean (SD) n Me

ge (years) 27.07 (6.86) 41 30.40 (8.66) 385 32.0
anger Assessment
(DA) Score

7.85 (3.04) 41 2.92 (2.69) 385 8.2

% %

ength of relationship 40 384
� 1 Year 17.5% 30.7% 1
� 1 Year 82.5% 69.3% 8

thnicity 37 350
African-American 51.4% 22.0% 6
Euro-American 35.1% 53.1% 1
Latino 13.5% 24.9% 1

ducation
� High school 20% 40 16.2% 383 3
� High school 80% 83.8% 6

mployment 41 385
No 26.8% 24.2% 4
Yes 73.2% 75.8% 5

elationship status 41 384
Current 70.7% 45.8% 7
Former 29.3% 54.2% 2

ge was significantly different, between those strangled and no
ength of relationship was significantly different, � 2(1) � 4.61, p
omicides only.
thnicity was significantly different, between those strangled an
ducation was significantly different, � 2(1) � 4.90, p � 0.027, bet
elationship status was significantly different, between those st

002, and completed homicides, �2(1) � 5.40, p � 0.02.
er or ex-partner had previously strangled the woman. s
he second logistic regression estimated the odds of
ecoming a completed homicide vs. an abused control if
he partner or ex-partner had previously strangled the
oman. When conducting the logistic regressions, we en-

ered all of the demographic and relationship predictors in
he first block. Strangulation was then added in the second
lock to assess whether or not the addition improved the fit
f the model. These results are summarized in Table 2.

Both analyses found that controlling for the demo-
raphic predictors, the odds of becoming an attempted
omicide increased by about seven-fold for women who
ad been strangled by their partner (odds ratio [OR] 6.7,
5% CI 3.91–11.49 and OR 7.48, 95% CI 4.53–12.35,
espectively). In both groups, each year increase in age
esulted in a small increase of a woman’s odds of becoming
n attempted or completed homicide. African-American
ace (compared to white) also increased women’s odds of
xperiencing attempted and completed homicide.

ole of Personal and Relationship Factors

ext, a sub-group analysis repeating the logistic regres-

roups by Strangled vs. Not Strangled

empted Homicide Completed Homicide

tion No Strangulation Strangulation No Strangulation

) n Mean (SD) n Mean (SD) n Mean (SD) n

4) 86 34.21 (9.82) 102 31.82 (9.24) 89 35.28 (14.84) 114
9) 87 5.15 (2.73) 102 8.35 (2.92) 89 4.03 (2.85) 116

% % %

87 102 89 116
26.5% 14.6% 24.1%
73.5% 85.4% 75.9%

83 96 88 107
54.2% 51.1% 43.9%
22.9% 22.7% 30.8%
22.9% 26.1% 25.2%

87 101 87 112
33.7% 43.7% 28.6%
66.3% 56.3% 71.4%

85 101 89 115
46.5% 32.6% 34.8%
53.5% 67.4% 65.2%

73 90 85 104
73.3% 65.9% 49.0%
26.7% 34.1% 51.0%

gled for the abused controls only, t(424) � 2.36, p � 0.02.
, between those strangled and not strangled for the attempted

trangled for the abused controls, � 2(2) � 15.54, p � 0.000.
hose strangled and not strangled for completed homicides only.
d and not strangled for the abused controls, � 2(1) � 9.20, p �
buse G

Att

rangula

an (SD

6 (8.1
9 (2.8

%

3.8%
6.2%

7.5%
9.3%
3.3%

5.6%
4.4%

9.4%
0.6%

2.6%
7.4%

t stran
� 0.03

d not s
ween t
ions for all variables under consideration was conducted
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Non-fatal Strangulation 333
ithin racial categories because that was the only signif-
cant demographic categorical variable. Among African-
merican women, strangulation increased odds of be-

oming a completed homicide by 4.65 (95% CI 2.18–
.95), but among white and Latina women the increase
as much higher (13.72 for white women, and 21.16 for
atinas; 95% CI 5.4–34.8, and 5.8–77.8, respectively).
imilar results were obtained for attempted homicide
hen stratifying by race/ethnicity (Table 3).

DISCUSSION

trangulation is an important form of physical violence
gainst women who are in abusive relationships. Overall,
7% of this sample experienced non-fatal strangulation,

able 2. Odds Ratios (OR) and 95% Confidence Intervals (C

Atte

OR

ge 1.06
ength of relationship (referent � 1 year) 1.00
thnicity (referent Euro-American)
African-American 3.35
Latino 1.78

ducation (referent � high school) 0.45
mployment (referent unemployed) 0.48
elationship status (referent current) 0.41
trangulation (referent no strangulation) 6.70

able 3. Odds Ratios (OR) and 95% Confidence Intervals (C
Predicting Abuse Category

Models

Sub-Group Analyses by Race OR

frican-American
Strangulation 4.65
Age 1.04
Relationship status (referent broken up) 1.74
Employment (referent unemployed) 1.09
Education (referent no high school) .26
Relationship length (referent � 12 months) 1.08
hite
Strangulation 13.72
Age 1.06
Relationship status 0.40
Employment status 0.22
Education 0.55
Relationship length (referent � 12 months) 0.99

atina
Strangulation (referent no strangulation) 21.16
Age 1.07
Relationship status (referent broken up) 0.18
Employment (referent unemployed) 1.80
Education (referent no high school) 0.78

Relationship length (referent � 12 months) 3.73 0.98
0% of the abused controls, and 45% of the attempted
nd 43% of the completed homicide cases. Non-fatal
trangulation, as opposed to other severe forms of phys-
cal violence such as striking with fists or another object,
requently leaves little in the way of observable injury,
et can result in serious physical and mental health
onsequences (2,5).

Among African-American women, strangulation was
ess of a risk factor for attempted and completed homi-
ide than for white and Latina women. This finding may
e a result of one or both of the following. Because
frican-American women were about four times as

ikely to be killed or to become the victim of an at-
empted homicide by an intimate partner than were
omen of other race/ethnicity groups, they were gener-

Logistic Regression Predicting Abuse Categories

Homicide vs.
d Control

Completed Homicide vs.
Abused Control

95% CI OR 95% CI

1.03–1.09 1.05 1.03–1.07
0.58–1.73 1.14 0.68–1.93

1.98–5.64 3.08 1.86–5.09
0.90–3.52 1.91 1.04–3.48
0.25–0.79 0.41 0.25–0.70
0.29–0.78 0.83 0.51–1.34
0.25–0.66 0.75 0.48–1.17
3.91–11.49 7.48 4.53–12.35

Subgroup Analyses by Race of Logistical Regressions

leted Attempted

% CI n OR 95% CI n

92 108
–9.95 3.72 1.81–7.65
–1.08 1.04 1.00–1.08
–3.49 0.62 0.31–1.26
–2.24 0.72 0.36–1.43
–0.62 0.34 0.14–0.79
–2.42 1.44 0.65–3.22

53 38
–34.84 14.22 4.67–43.30
–1.09 1.1 1.04–1.16
–1.01 0.16 0.05–0.48
–0.61 0.11 0.04–0.30
–1.72 0.26 0.08–0.85
–2.41 0.90 0.32–2.60

50 33
–77.8 16.30 3.7–72.1
–1.13 1.11 1.03–1.18
–.48 0.30 0.11–0.84
–5.07 0.90 0.31–2.59
–2.04 0.91 0.32–2.61
I) from

mpted
Abuse
I) from

Comp

95

2.18
1.00
0.86
0.53
0.11
0.48

5.40
1.02
0.15
0.08
0.17
0.41

5.8
1.01
0.07
0.62
0.30
–14.3 0.54 0.17–1.76
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334 N. Glass et al.
lly at greater risk regardless of whether or not they had
xperienced non-fatal strangulation. Additionally, non-
atal strangulation was a far more common form of
hysical abuse for African-American women vs. other
ace/ethnic groups whether or not they were the victim of
ctual or attempted homicide (40% of African-American
s. 17% for white and 22% for Latina women). None-
heless, non-fatal strangulation still increases the risk of
ecoming an attempted or completed homicide by about
our-fold among African-American women, and thus re-
ains a significant independent risk factor for death in

ll the major race/ethnic groups. Given the significant
equelae associated with non-fatal strangulation, these
ndings indicate that it remains important to specifically
creen for strangulation among African-American women,
espite the smaller association between non-fatal stran-
ulation and subsequent attempted or completed homi-
ide (2,5,7).

ractice Implications

hese findings indicate that strangulation is a relatively
revalent form of violence toward women who experi-
nce physical violence in an abusive relationship (a find-
ng consistent with the sparse literature on the subject)
nd is a significant predictor for future lethal violence.
here is an urgent need for emergency physicians and
urses to be trained in the importance of strangulation as
risk factor for homicide of women and how to thor-

ughly assess, document, and obtain appropriate treat-
ent (5,16,17). The documentation of the strangulation
ay be particularly useful to expert witnesses in convey-

ng the risk of lethality in cases of attempted homicide.
urther, forensic nurses can play an important role in this
ndeavor, and training modules for forensic nurses in this
rena already have been developed (16). In addition, it is
mportant for emergency medical technicians and police
fficers, as first responders, to be trained on the impor-
ance of ensuring that these incidents are evaluated in an
mergency department, both to document the attempt
nd to thoroughly evaluate the injury.

esearch Implications

ore research is needed that specifically focuses on the
ontext of strangulation. The marked increase in non-fatal
trangulation among African-American women compared
o women of other racial/ethnic groups warrants further
nvestigation to learn if there are risk factors for intimate
artner homicide specific to African-American women.
dditionally, further research is needed to identify the
ong-term health implications of non-lethal strangula- o
ions by following a cohort of identified survivors of
trangulation over time.

olicy Implications

ased on the health consequences noted by other research-
rs, and given that all incidents of strangulation could
otentially result in death, it would seem logical that stran-
ulation be prosecuted as a more serious crime than simple
ssault and battery (usually a misdemeanor with a possible
entence of up to 1 year)—under statutes such as attempted
omicide or malicious wounding. Because women’s inju-
ies secondary to strangulation may not be carefully docu-
ented and because the law is not clear regarding the

efinition of bodily injury, prosecution of strangulation
nder this more serious statute is rare, and prosecution as an
attempted homicide” is unusual in all but the most severe
ases (personal communication, Deputy Commonwealth’s
ttorney Worrell, March 2005) (5). This stands in contrast

o crimes such as stabbings that may result in relatively
uperficial injury, but can be prosecuted as attempted ho-
icide or even malicious wounding.
Idaho recently signed a bill into law (Senate Bill

062; April 2005) that any person who willfully and
nlawfully chokes or attempts strangulation of a house-
old member, or a person with whom there was a dating
elationship, is guilty of a felony punishable by incarcer-
tion for up to 15 years. Importantly, no injuries are
equired to prove attempted strangulation and the pros-
cution is not required to show that the defendant in-
ended to kill or injure the victim; the only intent re-
uired is the intent to choke or attempt to strangle. To our
nowledge, the Idaho law is the toughest legislation
egarding strangulation in the United States. Research is
eeded to explore how more aggressive prosecution of
trangulation could be supported. Current literature sug-
ests, however, that better attention to strangulation on
he part of police officers on the scene and better docu-
entation of the physical findings by physicians, nurses,

nd other health care professionals could immediately
mprove prosecution (5).

imitations

he study has some limitations to note. Specifically, our
eliance on proxies for information about women who
ere killed by their partners, whereas the data for the

bused controls and the attempted homicides were ob-
ained from the women directly, is an important but
nevitable limitation of this study. This limitation and
elated analyses were discussed in greater depth in the

riginal report of this study (8). The most pertinent issue
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or this analysis is that of the missing data for the
strangulation” item. About one-third of proxies simply
id not know if the victim had been strangled before her
eath and the rate of strangulation among that group
ould be either higher or lower than reported here. Ad-
itionally, it is possible that abused women who refused
o participate in the control group may have been expe-
iencing more severe violence than the abused women
ho did participate, but we have no way of verifying

hat. Finally, this study was limited to women living in
arge urban areas, and may not be generalizable to
omen living in other kinds of communities.

n Retrospect

ecause this was a secondary data analysis, some important
nformation regarding strangulation was not asked. Were
e to replicate this important study, we would include

nformation about the woman’s response to the strangula-
ion (did she seek medical attention? did she report it to the
riminal justice system?) to better understand how to im-
rove our response to this form of violence. Additionally,
e would have collected more specific information about

he strangulation itself, including the number of times she
as strangled, the proximity of these events to the homicide
r attempted homicide, and the severity of the incidents (did
he lose consciousness? Was there visible injury such as
welling, redness or bruising?) to better assess the charac-
eristics of non-lethal strangulation most predictive of near
r actual lethality.

In summary, non-lethal strangulation is an important
redictor for future lethal violence among women who are
xperiencing IPV. We urgently need to improve the clinical
esponse to women reporting an incident of non-lethal
trangulation to improve treatment and enhance safety plan-
ing for this high-risk group of abused women.
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