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OBJECTIVES: Female Veterans are at high risk for
physical, sexual, and psychological forms of intimate
partner violence (IPV) victimization. This study evaluat-
ed the accuracy of a brief IPV victimization screening
tool for use with female Veterans Health Administration
(VHA) patients.
DESIGN: Participants completed a paper-and-pencil
mail survey that included the four-item Hurt/Insult/
Threaten/Scream (HITS) and the 39-item Revised Con-
flict Tactics Scales (CTS-2). Operating characteristics,
including sensitivity and specificity, were calculated
using the CTS-2 as the reference standard for past-
year IPV.
PARTICIPANTS: Female veterans from a roster of
randomly selected female patients of the New England
VA Healthcare System. Women must have reported
being in an intimate relationship in the past year to be
included.
MAIN MEASURES: Primary measures included the
HITS (index test) and the CTS-2 (reference standard).
KEY RESULTS: This study included 160 women. The
percentage of women who reported past-year IPV, as
measured by any physical assault, sexual coercion,
and/or severe psychological aggression on the CTS-2,
was 28.8 %. The receiver-operator characteristic curve
demonstrated that the HITS cutoff score of 6 maximizes
the true positives while minimizing the false positives in
this sample. The sensitivity of the optimal HITS cutoff
score of 6 was 78 % (95 % CI 64 % to 88 %), specificity
80 % (95 % CI 71 % to 87 %), positive likelihood ratio
3.9 (95 % CI 2.61 to 5.76), negative likelihood ratio 0.27
(95 % CI 0.16 to 0.47), positive predictive value 0.61
(95 % CI 0.47, 0.73), and negative predictive value 0.90
(95 % CI 0.82, 0.95).
CONCLUSIONS: For a low-burden screen, the HITS
demonstrated good accuracy in detecting past-year IPV
relative to the CTS-2 in a sample of female VHA patients
with an optimal cutpoint of 6. The HITS may help VHA
and other health-care providers detect past-year IPV
and deliver appropriate care for female Veterans.
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I ntimate partner violence (IPV) refers to actual or
threatened physical, sexual, and psychological abuse by

a current or former intimate partner.1 IPV is a major public
health problem that causes and exacerbates physical health
problems, including cardiovascular, respiratory, chronic
pain, gynecological disorders, and adverse pregnancy out-
comes.2–4 Similarly, IPV increases risk for psychiatric
conditions such as posttraumatic stress disorder (PTSD),
other anxiety disorders, depression, substance misuse,
eating disorders, and suicidality.3–5

Relative to civilians, female veterans are at higher risk for
physical and sexual forms of IPV (33.0 % vs. 23.8 %
lifetime prevalence).2 Although the reasons for elevated risk
among female Veterans remain unknown, some theorize
that women’s exposure to violence-prone environments,
such as violent childhood homes and the military, may
elevate women’s risk for IPV.6,7 IPV may be particularly
common among women seeking care at Veterans Health
Affairs (VHA) health-care facilities.6,8,9 Studies have found
lifetime reports of IPV as high as 74 % among women
receiving medical or mental health care at a specialty VHA
women’s health clinic,6 and reports of past-year IPV among
24 % of women under 50 years old at one large Midwestern
facility.9 VHA is the largest single provider of health care
for female veterans,10 indicating a critical need to identify
brief and sensitive screens for identifying IPV among this
at-risk population.

IPV screening programs can have benefits for women’s
health and safety,11 but no extant IPV screening tool has yet
been rigorously evaluated in a published study of female
VHA patients. It is important to establish the validity of an
IPV screening tool with female VHA patients prior to
implementation of such a tool in the VHA setting because
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some aspects of diagnostic accuracy, such as sensitivity and
specificity, can vary by characteristics of patient popula-
tions, such as prevalence.12 The four-item Hurt/Insult/
Threaten/Scream (HITS) tool13 is one of the more efficient
and sensitive validated screens in the broader literature.11 It
can be administered within a couple of minutes, is easy to
score, and has demonstrated sensitivity and specificity.14–16

The HITS includes items assessing psychological IPV, as
well as physical aggression, a component of IPV that is
lacking in other screens.17 It is critical to assess psycholog-
ical IPV because it is strongly and independently associated
with adverse health outcomes.18–20

In preparation for the development and implementation of
national guidelines for IPV screening and responding within
the VHA, we investigated the accuracy of the HITS as a
predictor of past-year IPV among a sample of female VHA
patients, using the Conflict Tactics Scale-Revised (CTS-2)21

as the reference standard. The CTS-2 is the most widely used
comprehensive measure of IPV in the social science and
medical literature22 and is the most commonly applied
reference standard for evaluating IPV screening tools.11,17

Because the HITS does not include an item assessing sexual
IPV, a secondary aim of this study was to evaluate the accuracy
of the HITS in detecting past-year sexual IPV.

METHODS

Participants

Women were sampled from the population of women veteran
VHA patients 18 years or older in New England (10,840
women in fiscal year 2011). The sampling pool of 700
randomly selected women veterans was drawn from the
VHA Corporate Data Warehouse, which includes names and
addresses extracted from VHA electronic health records. Of
this sampling pool, 581 veterans with locatable addresses
received a survey and 369 participated (63.5 % response rate).
Comparisons between responders and non-responders on
demographic characteristics from the roster file revealed that
the only difference between these groups was age, such that
responders were slightly older (Cohen’s d=0.27). Among
responders, 179 women reported an intimate relationship
within the past year; of these, the 160 (89.4 % of eligible
women) who completed both of the IPV instruments consti-
tuted the final study sample. Women who completed only one
or neither of the IPV instruments (and were excluded from the
study sample) did not differ from included women on any of
the sample characteristics described below (all p-values>0.05).
There were no other exclusion criteria.

Procedure

A paper-and-pencil mail survey was administered between
February and April 2012 using a modified Dillman23

multiple mailing strategy. The survey procedures were as
follows: (1) informed consent fact sheet, survey packet and
$10 cash incentive were sent to all potential participants; (2)
2 weeks later a thank you/reminder postcard was sent to all
potential participants; (3) 4 weeks later an additional survey
packet and another $10 cash incentive were sent to all
potential participants who had not yet returned a survey or a
form declining participation. Half of the survey packets
presented the HITS prior to the CTS-2, and vice versa, to
control for potential order effects. Potential participants
were provided with the first author’s phone number and
other resources. This study was approved by the Institu-
tional Review Board of the VA Boston Healthcare System.

Measures
IPV Index Test. The HITS screening tool13 comprises the
following four items: “Over the last 12 months, how often did
your partner: (1) physically hurt you, (2) insult you or talk
down to you, (3) threaten you with harm, and (4) scream or
curse at you?” Responses are scored on a 5-point scale from 1
(“never”) to 5 (“frequently”) and summed for a total score
(range 4–20). Findings support the concurrent validity of this
instrument.13,15,16 In addition, support for the reliability,
sensitivity, and specificity of this instrument has been
provided in several studies, although results vary with regard
to the most appropriate cutoff score identified for different
samples. Specifically, while findings from a sample of general
female primary care patients were compared with a sample of
women who were currently seeking help for IPV indicate that
a cutoff score of 11 has a sensitivity of 96 % and specificity of
91 % in detecting IPV victims,13 other studies have supported
a lower cutoff score of 6 in some diverse populations,
including ethnic minority women.16

IPV Reference Standard. The CTS-221 is considered a “gold
standard” for assessing IPV and includes 39 behaviorally
specific statements that comprise five scales (physical assault,
sexual coercion, psychological aggression, injury, and
negotiation).11,17,22 For each statement, participants indicate
how frequently the behavior happened in the past year using a
7-point scale from 0 (“never”) to 6 (“>20 times”). Based on
expert consensus, the three subscales of the CTS-2 that are
most germane to determining the presence of IPV were
examined for this study: physical assault (e.g., shoving,
punching, choking, and beating up), sexual coercion (e.g.,
being forced to do various sexual acts), and severe
psychological aggression (e.g., threatening to hit or throw
something and destroying things). To promote early detection,
a relatively liberal criterion was used for identifying IPV to
avoid “missing” exposed women. Consistent with several
previous studies,24–26 IPV-positive status (yes/no) on the CTS-
2 was determined by a score of 1 or higher on the physical,
sexual, and/or severe psychological aggression subscales, an
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approach supported by the author of the CTS-2.22 The CTS-2
has well-established psychometric properties, including good
reliability as well as good construct, convergence,
discriminant, and factorial validity.21,22,27

Health Symptoms. PTSD symptoms were assessed using
the well-validated PTSD Checklist (PCL),28 which assesses
how bothered respondents have been by the 17 DSM-IV29

PTSD symptoms over the past month on a 5-point scale from 1
(“not at all”) to 5 (“extremely”). Items were summed to create
a total score (α=0.97). Depression symptoms were measured
using the 20-item Center for Epidemiologic Studies
Depression Scale (CES-D),30 which assesses the past-week
frequency of depression-related symptoms on a 4-point scale
from 0 (“none of the time or less than 1 day”) to 3 (“5–
7 days”). Items were summed to create a total score (α=0.82).
Current self-perceived health was assessed with the following
question from the well-validated SF-36 Health Survey31: “In
general, would you say your health is excellent, very good,
good, fair or poor?”

Demographic and Military-Related Characteristics. Self-
reported demographic and military-related characteristics
were assessed in the mail survey and included age, race/
ethnicity, highest level of education, income, military
service branch, rank, and service length.

Statistical Analysis

Demographic, military, and health-related characteristics
were examined by IPV status on the CTS-2, computing
chi-square tests for categorical variables and t-tests for
continuous variables to test for group differences. We
conducted receiver-operating characteristic (ROC) curve
analysis to assess the overall accuracy of the HITS, using
the CTS-2 as the reference. A ROC curve displays the
possible values of sensitivity (true positive rate) as a
function of the false positive rate (1 – specificity) for
different cutoff scores on the screening tool. The area under
the ROC curve is the evaluative measure, which ranges
from 0.5 (random performance) to 1.0 (perfect perfor-
mance). For each HITS cutoff, we calculated diagnostic
efficiency (overall accuracy or hit rate), kappa statistic
(chance-corrected agreement with CTS-2), sensitivity (pro-
portion of IPV-positive cases correctly detected), specificity
(proportion of IPV-negative cases correctly ruled out),
positive predictive value (PPV; probability that a positive
screen reflects a true IPV-positive case), negative predictive
value (NPV; probability that a negative screen reflects a true
IPV-negative case), and positive and negative likelihood
ratios (LR). The 95 % confidence intervals (CIs) for
proportions were calculated according to the efficient-score
method.32 Finally, because the HITS does not include a

sexual assault item, another ROC curve analysis was
computed to determine the sensitivity and specificity of
the HITS specifically in detecting sexual IPV as measured
by the CTS-2.

RESULTS

Past-Year IPV. In this sample, 46 (28.8 %) women reported
past-year IPV on the CTS-2. Among women who
experienced IPV, 23 (50.0 %) reported any physical IPV,
23 (50.0 %) reported any sexual IPV, and 29 (63.0 %)
reported any severe psychological IPV. Nearly half (47.8 %)
of these women reported more than one type of IPV.

Participant Characteristics by IPV Status. Table 1 displays
participants’ demographic, military-related characteristics,
and health indicators by IPV status on the CTS-2. Women
with past-year IPV were younger and were almost twice as
likely to identify as a racial/ethnic minority as women
without past-year IPV (30.4 % vs. 15.8 %). Women with
past-year IPV served in the military for significantly less
time and were more likely to have served in the Army than
women without past-year IPV. There were no other group
differences on demographic/military characteristics (all ps>
0.05). For current health symptoms, women with past-year
IPV reported significantly higher levels of PTSD and
depression symptoms, as well as lower levels of perceived
health, than women without past-year IPV.

Diagnostic Accuracy. The area under the ROC curve
(Fig. 1) was 0.85 (CI: 0.78, 0.91), indicating that the
HITS generally performed well in this sample. Table 2
summarizes the accuracy of the HITS at different cutoff
scores relative to the CTS-2 and demonstrates that a cutoff
score of 6 optimizes efficiency (79 % accurate) with the
best balance of sensitivity (78 %) and specificity (80 %) in
this sample. At the optimal cutoff of 6, 61 % of positive
screen results reflected true IPV-positive cases and 90 % of
negative screen results reflected true IPV-negative cases.
Kappa agreement was 0.54.
An additional ROC analysis was conducted to determine

whether the HITS accurately detects women who have
experienced past-year sexual IPV as measured on the CTS-2
(as opposed to any IPV). Findings were similar, albeit more
modest, than when detecting any IPV. As shown in Figure 1,
the area under the ROC curve was 0.79 (CI: 0.69, 0.89),
indicating that the HITS had good agreement with the CTS-2
sexual IPV subscale. Evaluation of different cutoff points on
the HITS demonstrates that a cutoff score of 6 optimizes
efficiency (74 % accurate) with the best balance of sensitivity
(87%) and specificity (72%) in detecting past-year sexual IPV.
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DISCUSSION

The current findings are promising with respect to the
clinical utility of the HITS with female VHA patients.
Findings indicated that a cutoff score of 6 on the four-item
tool accurately detected 78 % of women identified as
abused within the past year by the more comprehensive and
behaviorally specific CTS-2. This cutoff score is lower than
that suggested by the original validation work on this tool.
This is perhaps not surprising given that the original
validation study was based on a comparison of a sample
of help-seeking IPV victims to a general sample of female
primary care patients.13 In contrast, the current study
focused on general female VHA patients with the goal of
promoting early detection of IPV, including cases of severe
psychological IPV in the absence of recent physical or

sexual IPV. Presuming a fairly representative prevalence of
IPV, the majority of positive screens at this cutoff score
(61 %) should reveal true cases of IPV, whereas IPV can be
ruled out with confidence for the great majority of negative
screens (90 %). In order to improve the 61 % PPV (i.e., by
decreasing false positives) by means of increasing the cutoff
score, sensitivity would be unacceptably low (52 % at a
cutoff score of 7). Conversely, adopting a cutoff score of 5
to improve sensitivity, the validity of positive screens would
fall to chance level (49 % PPV). Thus, the cutoff score of 6
offers a balance between moderately good sensitivity and a
tolerable number of false-positive screens. Given the
significant adverse health risks associated with IPV,1 the
potential benefits of identification for women’s health and
safety11 likely outweigh the relatively modest costs associated
with false-positive cases (i.e., provider time for follow-up).
Nearly 29 % of women in this study reported past-year

physical, sexual, and/or severe psychological IPV. This
finding is in the upper range of what has been found among
other samples of female health-care patients,11 providing
additional support for the finding that IPV is a pervasive
health issue among female veterans. Findings suggest that
subgroups of female veterans may be at higher risk for past-
year IPV, including women who served in the military for less
time and those who served in the Army. Such factors should be
further examined in future research. As expected, past-year
IPV was associated with significantly higher levels of distress,
including elevated symptoms of PTSD and depression,
relative to veterans who did not report past-year IPV. These

Table 1. Sample Demographic, Military, and Health-Related
Characteristics by IPV Status (n=160)

Respondent characteristics IPV + Women
n=46

IPV - Women
n=114

Age (years, mean ± SD)* 43.78±12.71 49.25±14.49
Race, n (%)*
White 32 (69.6) 96 (84.2)
Non-White 14 (30.4) 18 (15.8)

Education, n (%)
High school, GED, vocational
or technical training

7 (15.2) 20 (17.5)

Some college 27 (58.7) 42 (36.8)
4-year college graduate
or beyond

12 (26.1) 51 (44.7)

Missing 0 (0) 1 (1.0)
Household income, n (%)
$15,000 or less 4 (8.7) 9 (7.9)
$15,001–$25,000 8 (17.4) 14 (12.3)
$25,001–$35,000 9 (19.6) 15 (13.2)
$35,001–$50,000 9 (19.6) 21 (18.4)
$50,001–$75,000 6 (13.0) 22 (19.3)
$75,001–$100,000 3 (6.5) 14 (12.3)
$100,000 or more 5 (10.9) 8 (7.0)
Missing 2 (4.3) 11 (9.6)

Marital status, n (%)
Married 27 (59.0) 65 (57.0)
Unmarried 19 (41.0) 49 (43.0)

Length of military service
(years, mean ± SD)*

2.64±0.92 3.51±1.06

Branch of service, n (%)*

Army 30 (65.2) 48 (42.1)
Navy 4 (8.7) 34 (29.8)
Air Force 8 (17.4) 24 (21.1)
Marines 2 (4.3) 4 (3.5)
Coast Guard 1 (2.2) 1 (0.9)
Missing 1 (2.2) 3 (2.6)

Rank, n (%)
Enlisted 40 (87.0) 97 (85.1)
Officer/Warrant Officer 5 (10.9) 12 (10.5)
Missing 1 (2.2) 5 (4.4)

Health indicators (mean ± SD)
PTSD* 46.0±19.42 33.8±16.71
Depression* 25.2±11.71 20.2±8.42
Self-perceived health* 2.82±0.96 3.20±0.96

Percentages may not equate to 100 % because of rounding and/or
missing data for participant characteristics. Due to missing data, n
varied from 140 to 160. *Denotes a significant difference between
groups, p<0.05. Self-perceived health ranges from 1(poor) to 5
(excellent), with higher scores reflecting higher perceived health

Figure 1. Receiver-operating characteristic (ROC) curve of the
HITS (N=160) for detecting any IPV (solid line) and sexual IPV
(dotted line) as measured by the CTS-2. For any IPV, the area

under the curve = 0.85, SE=0.03, CI: 0.78, 0.91. For sexual IPV,
the area under the curve = 0.79, SE=0.05, CI: 0.69, 0.89.
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findings further highlight the importance of detecting IPV
because these mental health problems are often chronic in this
population,33,34 and treatment of these symptoms may reduce
women’s risk for subsequent IPV.35 Thus, detection is critical
because it provides the opportunity to treat associated health
problems and offer appropriate social and mental health
interventions to increase safety and well-being.
This study extends previous work on the HITS by

examining its utility in detecting sexual IPV. Although the
original HITS does not include a sexual aggression item,
findings suggest that the HITS performs fairly well in
identifying cases of sexual IPV in this sample because
women who report sexual IPV also often report physical
and psychological IPV18,19. Consistent with findings for the
cutoff score for overall IPV in this sample, a cutoff score of
6 maximized sensitivity and specificity in detecting sexual
IPV. In fact, a cutoff score of 6 resulted in a sensitivity of
87 %. Thus, cases of sexual IPV do not go undetected or
“missed” at any higher rates than physical and severe
psychological IPV.
This study has limitations that can be addressed in future

research. This study involved a mail survey. Though a strength
of this methodology is that some individuals may feel more
comfortable disclosing IPV experiences in a confidential
survey (compared to a face-to-face interview), interviews
allow respondents to clarify response options if questions arise
and empathetic interviewers may experience higher rates of
disclosure; thus, results may vary with the assessment
context.12 Additional research is needed to evaluate the
performance of the HITS in the clinical setting and compare
self-report methods (e.g., paper and pencil, computers, tablets)
to clinician-administered questioning. Additionally, study
participants were limited to female VHA patients in the New
England geographic area, and as such, caution should be used
when generalizing to national populations of VHA patients or
to female veterans who are not recent VHA patients. Future
research with nationally representative samples is needed to
further evaluate the clinical utility of the HITS in this
understudied population. It is also important to acknowledge
that there is not a perfect reference standard against which to
compare the HITS and other measures (e.g., Index of Spouse
Abuse and Composite Abuse Scale) have served as reference
standards in the broader IPV screening literature.11,17 We

carefully selected the CTS-2 over other available measures
because it is the most widely used, psychometrically sound,
comprehensive, and behaviorally specific assessment of the
presence of physical, sexual, and psychological IPV.21,22

Finally, although the HITS demonstrated reasonable operating
characteristics in this study, performance (e.g., sensitivity) of
this tool could be improved. For example, modifying the tool
to include more behaviorally specific items and response
options may improve accuracy without adding significant
administrative burden. Finally, future work should examine
the associations between HITS responses and health indicators
(e.g., PTSD diagnoses, service-connected disabilities, and
frequency of health-care use) from VHA electronic health
records.
The HITS has the potential to effectively and efficiently

identify a high proportion of female VHA patients who
have experienced past-year IPV. Given the high prevalence
of past-year IPV reported in this sample and the ease of
administration and interpretation (i.e., it takes only a couple
of minutes for patients to complete), providers should
consider using the HITS to inquire about IPV among
female veterans at least annually. One approach that may
make screening more standardized and acceptable for VHA
providers would be to embed the HITS within the electronic
medical record template as a clinical reminder36. Use of
electronic medical records to facilitate IPV screening is
promising because scoring can occur automatically and
prompt providers to engage in specific follow-up care (e.g.,
provide risk assessment and the domestic violence hotline
number, request contract information for a safe relative or
friend who may know the patients’ contact information in
the event that patient has to move or change phone
numbers, and place referrals). As argued elsewhere,36,37

successful IPV screening within VHA must include
mechanisms for appropriate and comprehensive responses
to positive screens, including validation, education, and risk
assessment, as well as coordination of primary care, mental
health, social work, legal services, and victim advocacy
both within the VHA and in the community.
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Table 2. Operating Characteristics of the HITS in Detecting Past-Year IPV at Different Cutoff Scores (N=160)

HITS
score

Kappa
(SE)

Efficiency Sensitivity
(95 % CI)

Specificity
(95 % CI)

LR+ (95 % CI) LR− (95 % CI) PPV (95 % CI) NPV (95%CI)

≥5 0.43 (0.06) 0.71 0.94 (0.81, 0.98) 0.61 (0.52, 0.70) 2.42 (1.90, 3.09) 0.11 (0.04, 0.32) 0.49 (0.39, 0.60) 0.96 (0.88, 0.99)
≥6 0.54 (0.07) 0.79 0.78 (0.63, 0.89) 0.80 (0.71, 0.87) 3.88 (2.61, 5.76) 0.27 (0.16, 0.47) 0.61 (0.47, 0.73) 0.90 (0.82, 0.95)
≥7 0.45 (0.08) 0.79 0.52 (0.37, 0.67) 0.89 (0.82, 0.94) 4.96 (2.71, 9.05) 0.53 (0.39, 0.72) 0.67 (0.49, 0.81) 0.82 (0.74, 0.88)
≥8 0.36 (0.08) 0.78 0.37 (0.24, 0.52) 0.94 (0.87, 0.97) 6.02 (2.67, 13.50) 0.67 (0.54, 0.84) 0.71 (0.49, 0.87) 0.79 (0.71, 0.85)
≥9 0.29 (0.08) 0.77 0.26 (0.15, 0.14) 0.97 (0.92, 0.99) 9.91 (2.93, 33.51) 0.76 (0.64, 0.90) 0.80 (0.51, 0.95) 0.77 (0.69, 0.83)
≥10 0.23 (0.07) 0.76 0.20 (0.10, 0.34) 0.98 (0.93, 0.99) 11.15 (2.50, 49.65) 0.82 (0.71, 0.94) 0.82 (0.48, 0.97) 0.75 (0.67, 0.82)
≥11 0.09 (0.06) 0.73 0.09 (0.03, 0.22) 0.98 (0.93, 0.99) 4.96 (0.94, 26.13) 0.93 (0.85, 1.01) 0.67 (0.24, 0.94) 0.73 (0.65, 0.79)

SE standard error; CI confidence interval, LR likelihood ratio, PPV positive predictive value, NPV negative predictive value
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