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Background: Intimate partner violence (IPV) is the most frequent type of violence
against women. We compared clinical and radiological IPV characteristics to stranger
assault (SA). Methods: We retrospectively identified 123 women with IPV from court
reports and matched them to 124 SA. Clinical and radiological characteristics were
evaluated by testing their sensitivity, specificity, positive and negative predictive value
for IPV, and the strength of their association with IPV. Results: IPV women referred with
more delay to the emergency department (ED), had more ED accesses, and showed more
mismatch between reports to the triage and disclosures to the ED physician. They also
displayed more head, neck, and face injuries, and new-plus-old fractures. Conclusion: The
identification of specific features may help ED physicians to suspect IPV.
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I

ntimate partner violence (IPV) is a pattern of coercive and violent behaviors, resulting
in physical injuries and/or sexual assault, perpetrated by a victim’s current or former
partner. Individuals may be or may have been married, cohabiting, or dating and violence can occur at home or outside (Howe, 2011).
IPV is a serious worldwide health problem affecting both genders (Black & Breiding,
2008; Breiding, Black, & Ryan, 2008a). However, in the United States, women are affected
about twice as much than men (Edwards, Black, Dhingra, McKnight-Eily, & Perry, 2009),
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with a 2.2 relative risk (Coker et al., 2002). Although violence against women is widespread across all countries, the World Health Organization (WHO) Multi-Country Study
of Women’s Health and Domestic Violence (Garcia-Moreno, Jansen, Ellsberg, Heise, &
Watts, 2006) suggests that there are regional patterns in its prevalence. Of the 24,097
interviewed women, those 19,517 who ever had a partner showed a wide variability in the
lifetime prevalence of IPV, according to the country involved, and in the context of the
same country, according to the type of site (i.e., urban or rural), with the latter reporting
less IPV than the former (Abramsky et al., 2011). This WHO effort indicated that from
15% to 71% of women worldwide had been physically and/or sexually assaulted by an
intimate partner (Garcia-Moreno et al., 2006). Women in Africa were found to be twice as
likely to experience violence than women in Europe and women in Southeast Asia a little
less than this—a particularly striking finding given that women were defined in the study
as female humans aged 15 years or older.
Although wife battering may be endemic in some cultures, it has been recognized as a
social problem in the Western world since the mid-60s (Webb, 1967). Erin Pizzey (1974)
organized shelters for battered women in England since the early 70s, bringing the problem of the battered wives or women to medical attention (Gayford, 1975a; Scott, 1974).
This eventually led to the recognition of a “battered wife” (Parker & Schumacher, 1977)
or “battered woman syndrome” (Appleton, 1980). Literature defined the battered woman
as one receiving “deliberate, severe, repeated, demonstrable, physical injury from her
partner” (Gayford, 1975b). This paved the way to the definition of IPV, which includes not
only physical, but also sexual abuse.
IPV has severe, long-term health and disability consequences for sufferers (Breiding,
Black, & Ryan, 2008b), mostly represented by multiple nonfatal injuries, such as fractures
and contusions. Psychopathological disturbances are often reported, including severe anxiety and depression, suicidal thinking and suicide attempts (Ellsberg, Jansen, Heise, Watts,
& Garcia-Moreno, 2008). Even these alarming figures are likely to represent an underestimate of the phenomenon, given that about 20% of women refuse interviews focusing on
domestic violence (Richardson et al., 2002).
In Italy, physical and sexual violence against women is diffuse. IPV was suffered by
14.5% of all Italian women who have or had a partner in 2006, with 5.8% of women
reporting violence from both current and former partners (Istituto Centrale di Statistica
[ISTAT], 2007). In 2006, IPV represented 82% of all kinds of violence suffered by women
(ISTAT, 2007). Despite the introduction of an antistalking law in 2009 and antiviolence
campaigns, IPV is on the increase in both absolute figures and proportion of overall violence (Telefono Rosa, 2012). Generally, only a small proportion of IPV is reported to the
police; in Italy, no more than 5% is reported to authorities (ISTAT, 2007). This percentage
is higher when women confide in the emergency staff, doctors, nurses, or lawyers, than
when they discuss the suffered abuse with family members (ISTAT, 2007). An Italian
study of the prevalence of present and past violence among 510 women attending five
public health care facilities, including a hospital-based emergency department (ED),
in Trieste, Italy, evaluated the feasibility of asking these women about violence (Romito
& Gerin, 2002). The response rate among women was 76% across all facilities. The study
revealed a high prevalence of different kinds of violence, mostly perpetrated by men well
known to the victim. Among the women interviewed, 10.2% had experienced physical
and/or sexual violence in the last 12 months, regardless of the perpetrator. Violence by the
current or former partner occurred in 6.4% of women, by other relatives in 1.6%, and by
“other” persons in 3.3%. These results indicated the feasibility of “asking about violence”

The Clinical and Radiological Examination of Acute Intimate Partner Violence Injuries87

in all cases; moreover, those women who had been abused were often eager to talk about
it. Another Italian study focused on the accesses of women victims of violence to the 60
EDs in the Lazio region, Italy (Farchi, Polo, Asole, Ruggieri, & Di Lallo, 2013). Through
the National Emergency Information System, the authors identified the last ED access of
cases in 2008 and searched for other ED accesses backwards during the period 2003–2008.
Among 2,129,702 overall ED accesses in 2008, 7,725 regarded violence, that is, 0.36% of
all visits, and this figure regarded 6,936 women, corresponding to 1.1 ED access/woman
ratio and a prevalence of 52 women per 10,000 residents. The mean number of ED visits
for each woman in 5 years was 5 (range, 1–190). The women were young (age range,
15–49 years), and most of them (70%) were resident in Rome or in the surrounding areas
(however, the authors failed to consider that the population density in Rome and surroundings was almost six-fold compared to the rest of Lazio). This study highlighted the high
prevalence of violence against women in Lazio region, Italy.
IPV can occur at any time during a relationship, even during pregnancy. It has been
estimated that at least 30% of IPV begins during this period, with 13.8% of pregnant
women worldwide experiencing physical violence, and 8.0% sexual violence by their
partners (James, Brody, & Hamilton, 2013). The sequelae of violence during pregnancy
affect both the mother and child and may lead to abortion, recurrent fetal loss, preterm
delivery, low-birth weight as well as postnatal depression and mother–infant bonding disorders (Jina & Thomas, 2013; Van Parys, Verhamme, Temmerman, & Verstraelen, 2014).
Women abused during pregnancy are also at greater risk for further abuse and in severe
danger of homicide. To ensure the safety of pregnant women, screening policies for IPV
are essential (Bianchi et al., 2014).
Physical injuries, rather than sexual or psychological violence, account for most IPV
cases. In the United States, of the 1,300,000 women who are victim of IPV each year, onethird requires medical care (Tjaden & Thoennes, 2000). About 21% of all acute injuries in
women requiring urgent surgery are the result of IPV (Guth & Pachter, 2000).
Of all IPV referrals to the emergency room, only 4%–28% is identified as such
(Daugherty & Houry, 2008; Rhodes et al., 2011), and 78.4% of these reports concern
medical complaints (Rhodes et al., 2011). This may not only be caused by victim reticence
or minimization of IPV experience (Mathias, Bedone, Osis, & Fernandes, 2013) or in partners’ opposition (McCloskey et al., 2007), but also to the inability of physicians and nurses
to screen for abuse (Kurz, 1990). Fewer than 25% of women referring to 11 ED of two
American States were asked about IPV by the staff (Glass, Dearwater, & Campbell, 2001).
This is unfortunate, because more than 80% of IPV victims reported that they would have
disclosed IPV if only they were asked (Kramer, Lorenzon, & Mueller, 2004). Physical
injury secondary to IPV displays a typical pattern, with head, neck, and face (HNF) injury
suggesting IPV, trunk injuries being nonspecific, and upper and lower extremity injuries
suggesting a non-IPV origin (Wu, Huff, & Bhandari, 2010). The lack of awareness of this
evidence among the ED staff prevents IPV from being better understood and managed. In
fact, Wadman and Muelleman (1999) showed that about half of domestic violence homicide victims during a 5-year period in Kansas City, Missouri, had visited the ED within
2 years from their killing, where their lesions were documented in only 2 of 15 cases
(13.33%), for which no action was taken. IPV is underdetected in the ED and injuries
attributed to falls and accidents may actually be the result of IPV (Abbott, 1997).
IPV in EDs may go unnoticed because of the lack of established guidelines and appropriate training of personnel; the unwillingness of victims to report violence further adds to
this lack of information and underestimation. Because prevalence rates of ED accesses by
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IPV victims are highly variable and unreliable in previous studies for the earlier mentioned
reasons, a systematic approach to IPV is necessary to identify IPV cases and to respond
appropriately to the needs of victims.
We aimed to identify specific IPV markers to improve identification and management
of IPV victims by comparing the clinical and radiological characteristics of IPV with
those caused by stranger assault (SA) in an Italian population referring to our University
Hospital ED. To this end, we used retrospective record analysis of epidemiological data,
clinical features, and radiological findings. We hypothesized that the IPV group would
differ from the SA group for time of access to the ED (i.e., more IPV victims would have
referred after 24 hours from the injury, whereas more SA would have referred after
,24 hours), previous access to the ED for traumatic injuries (higher number of accesses
in the IPV than in the SA group), mismatch of historical data (higher rate in the IPV than
in the SA group), and pattern of the clinical and radiological localization of lesions (more
HNF, and multiple injuries and less injuries at the extremities in the IPV than in the SA
group, with the two groups not differing for trunk injuries). We also aimed to compare the
characteristics of pregnant and nonpregnant women subjected to IPV.

MATERIALS AND METHODS
Data were retrospectively gathered from reports to the court during a 6-year period, from
August 2006 to August 2012, at the Sant’Andrea University Hospital emergency ward
in Rome, Italy. The facility includes a first aid step, an initial evaluation through triage
and intake of patients referring to the emergency room; according to their clinical severity, patients are assigned to color codes ranging in order of decreasing severity from red
(extreme emergency), to yellow (urgency), green (deferrable urgency), and white (no
urgency). The second step is subintensive short observation, where patients are admitted and observed for 24 hours. The third step is that of deciding whether to discharge
or hospitalize the patient. The fourth is hospitalization at the Department of Emergency
Medicine, where patients stay for a short period (3–5 days); subsequently, they are either
discharged or referred to other departments for a longer hospitalization. A further step is
the Outpatient Emergency Medicine, a general medicine clinic dedicated to the follow-up
of patients discharged from the emergency room or emergency medicine.
Report to the court is a clinical statement that includes assessment and diagnosis. It
is carried out when criminal responsibility is suspected. We sought medical reports from
reports to the court and collected all the necessary clinical and radiological data. The collected data was processed by preserving victims’ anonymity and in full adherence with
the Italian legislation on the protection of personal data. Data was only used for scientific
research purposes. The study protocol was approved by the local ethics committee of our
University Hospital.
We evaluated 5,075 consecutive reports to the court of women aged .18 years, who
had visited our ED for traumatic conditions. We identified 200 women subjected to IPV,
who had been assaulted physically and/or sexually by their current or former partner
(i.e., spouse, cohabitant, or companion). IPV was diagnosed based on history and clinical
examination by the general physician, psychiatrist, or gynecologist at the ED. We included
in our analysis only those 123 women who underwent radiological examinations (mean
age 6 standard deviation [SD] 5 41.2 6 11.7 years; age range 5 20–69 years). Not all
women underwent radiological examinations because the latter were performed only when
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the ED staff deemed it appropriate, based on the women’s detailed personal history and
clinical examination.
Among epidemiological and clinical data available from the medical report, we recorded
age, nationality, pregnancy status, injury cause, localization, and severity (according to
the “health traffic light” triage codes, green, yellow, or red, corresponding to “not very
critical,” “fairly critical,” and “very critical” condition, respectively), and other coexisting
conditions. We coded the time interval between the abuse episode and the access to the
ED as 24 hours or ,24 hours. We identified previous accesses to the ED for injuries. We
also recorded discrepancies between report at the triage and report to the ED physician.
We termed these discrepancies “mismatch of historical data.” Discrepancies concerned the
modality and circumstances of injury or the aggressor’s identity. For example, mismatch
of historical data occurred when the women reported accidental injury or violence by
unidentified individuals to the triage nurse, but disclosed IPV to the emergency physician,
psychiatrist, or gynecologist. Finally, we sought evidence of previous access for traumatic
injury.
Of the 4,875 non-IPV records, we selected 124 women with radiological examinations
for the control SA group (mean age 6 SD 5 40.7 6 11.6 years; age range 5 20–68 years).
Selection was based on age- and severity code-matching and on belonging to the group of
women who had been subjected to physical and/or sexual violence by someone other than
the partner, including unacquainted people. We excluded women who had suffered group
violence, aggression by animals, or assault by other women (i.e., same-sex IPV).
Radiological investigations consisted in the standard radiological ED assessment of the
Sant’Andrea University Hospital that includes plain X-rays, ultrasonography, and computerized tomography. These were performed according to the localization and severity of
injury and in agreement with standard protocols for trauma (Kortbeek et al., 2008).
Plain X-ray films of face and limbs were performed in two projections, using 100-mAmp
currents and 0.100-second exposures, according to the following pattern: anteroposterior
and lateral for limbs, occipitomental and lateral for facial bones, all with 55 kV potential
differences; posteroanterior and lateral for the chest, and two oblique views for the ribs,
with 60–65 kV potential differences for the upper ribs and 70–75 kV for the lower ribs.
Ultrasound (Esaote MyLab 70XV) examination of abdomen and pelvis was performed
using standard protocols for trauma (Patel & Riherd, 2011). Transducer selection depended
on patient’s weight and height. For a typical adult subject, sound wave penetration was at
least 20 cm. Therefore, a lower-frequency transducer was selected (i.e., 3.5–5 MHz curved
array). A typical focused assessment with sonography for trauma (FAST) examination
incorporates four to six views of every abdominal quadrant and pelvis.
As for computed tomography, 16-row multidetector computed tomography (MDCT)
scans (GE lightspeed 16 plus) of wounded areas were performed, using the standard protocols for trauma (Boscak et al., 2013); total body intravenous administration of 120–130 ml
of contrast medium (iomeprol, 350 mg/ml), was achieved by means of power injection at
4 ml/sec, followed by 60-ml normal saline flushes at the rate of 4 ml/sec, with fixed standard delays. Arterial phase imaging of head, chest, abdomen, and pelvis were performed
as part of the whole-body MDCT examination from the vertex of the skull to the pubic
symphysis with an 18-second delay after starting the injection of the intravenous contrast
material (parameters: 120 kV; 250 mA/sec; collimation, 0.625 mm; reconstruction, 3 mm
thick at 3-mm intervals), followed by portal venous phase imaging of the abdomen, performed from the diaphragm to the iliac crest with a 60-second delay after starting intravenous contrast injection. Images were then postprocessed through a dedicated software
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(Volume Viewer 2, GE), which generated algorithms to obtain reconstruction of head,
thoracic, and abdominal bones and vascular structures through maximum intensity projection, oblique coronal and sagittal multiplanar reformation, and volume rendering (VR).
Seven radiologists independently interpreted the images during separate reporting sessions. All observers had an at least 15-year experience in the field of emergency radiology.
Selected cases were reviewed by two radiologists, a consultant, and a resident, who were
blind as to the patients’ histories.
For both the IPV and SA groups, we classified patterns of injuries in each
woman with positive radiological findings as recent or past (consolidated) fractures
(Figures 1, 2, and 3), facial bone fractures, rib fractures, long bone fractures, soft tissue
thickening (affecting .25% of adjacent tissue; Figure 4), contusion or laceration of internal organs, free fluid in abdomen, and whiplash injury or cervical vertebrae subluxation
(i.e., spinal dislocation). Individual versus multiple lesions were also compared.

STATISTICAL ANALYSIS
Sensitivity and specificity of each variable (i.e., the probability that a woman with IPV
will present the variable and the probability that a woman without IPV will not present the
variable, respectively) were calculated. The positive (PPV) and negative predictive values
(NPV) of each variable (i.e., the probability that a woman with the variable is actually
affected by IPV and the probability that a woman without the variable is not affected by
IPV, respectively) were also calculated. All values were reported with their 95% confidence intervals (CIs). The 95% CIs were used to estimate the precision of the statistical
measures; a large CI indicates a low level of precision, whereas a small CI indicates a
higher precision. It is important to note however, that unlike p values, 95% CIs do not
represent a measure’s statistical significance (Altman, 1991).
Multivariate logistic regression analysis (Hosmer & Lemeshow, 1989) was then used to
estimate coefficients and standard errors (SE) to calculate the probability of having (or not

Figure 1. Computed tomographyscan imaging with bone window reconstruction showing recent
right rib fracture (white arrow) and older left rib fracture (black arrow).
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Figure 2. Computed tomography scan imaging with bone window reconstruction showing recent
left nasal bone fracture (white arrow).

having) IPV for each variable. In the analysis, if only one variable is taken into account,
univariate results are obtained; if more variables are taken into account to evaluate their
independent effect having simultaneously adjusted for the effects of the other variables,
multivariate results are obtained. The cutoff for statistical significance was set at p , .05.
All values were two-sided. When reporting results, p values equal or greater than .05 were
considered as indicative of no association with IPV, whereas p values lower than .05 were
considered as indicative of an association with IPV.
Finally, differences in the characteristics of pregnant and nonpregnant IPV women were
evaluated with Fisher’s exact test for categorical variables.

Figure 3.

Standard plain film showing past ulnar fracture (white arrow).
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Figure 4. Computed tomography scan imaging of head and neck, evaluated by volume rendering
(VR) reconstruction algorithm, showing soft tissue thickening of the right cheek (white arrows).

All analyses were performed using the Statistical Package for the Social Sciences
(SPSS for Windows, Version 17; Chicago, Illinois, SPSS Inc., 2008).

RESULTS
Sociodemographic and clinical data of the IPV and SA groups are summarized in Table 1.
Among nonradiological, nonmatched sociodemographic measures, the groups differed for
time to ED access, previous access for injuries, and mismatch of historical data, but not
for nationality and pregnancy status. IPV women contacted the ED more frequently after
the 24th hr from the episode (48.0%), whereas most SA women contacted it within 24 hr.
A high proportion (52.0%) in the IPV group had a history of previous access to the ED,
differently from the SA group. As the assessment of IPV based only on triage inquiry is
likely to yield underestimation of the phenomenon, detecting only about 17% of cases (Lo
Vecchio, Bhatia, & Sciallo, 1998), we were prompted to compare reporting to the triage
and reporting to the emergency physician or consultant. Mismatch of historical data was
found in more than half of the IPV women (53.6%), whereas virtually no woman in the
SA group showed such discrepancy between triage report and report to the physician.
More specifically, we found an increased likelihood of mismatch between data reported
to the triage unit and those reported to emergency physicians and consultants in the IPV
group, with many women denying IPV at the triage and then disclosing it to the medical
staff (N 5 67, 54.5%); when a woman reported IPV to the triage, she usually confirmed
it subsequently to the medical staff (N 5 65, 52.8%), even if there were two IPV victims
(1.6%) who first confirmed and then retracted. Whatever the direction of the mismatch,
that is. IPV denial at triage and disclosure at ED or reporting at triage and retraction at
ED, the very existence of a mismatch of historical data pointed to the existence of IPV
(non-IPV patients had mismatch data in only two cases).
As for clinical data, HNF injuries were highly frequent in IPV women (82.1%) and not
as frequent in SA ones, whereas the frequency of extremity, trunk, and multiple injuries
was comparable between the two groups. Among IPV victims with facial fractures, the

No
114 (92.7)

,24 hr
64 (52.0)

Italian
86 (69.9)

Yes
9 (7.3)

24 hr
59 (48.0)

Yes
64 (52.0)

Yes
66 (53.6)

Yes
101 (82.1)

Yes
38 (30.9)

Yes
46 (37.4)

Yes
54 (43.9)

Nationality

Pregnancy status

Time of access
to ED

Previous access to
ED for injuries

Mismatch of
historical data

Head, neck,
and face injuries

Extremities injuries

Trunk injuries

Multiple injuries

Yes
51 (41.1)

Yes
33 (26.6)

Yes
65 (52.4)

Yes
83 (66.9)

Yes
2 (1.6)

Yes
15 (12.1)

24 hr
10 (8.1)

Yes
3 (2.4)

Italian
92 (74.2)

Green
93 (75.0%)

40 years
67 (57.3)

No
73 (58.9)

No
91 (73.4)

No
59 (47.6)

No
41 (33.1)

No
122 (98.4)

No
109 (87.9)

,24 hr
114 (91.9)

No
121 (97.6)

Other
32 (25.8)

Yellow/red
28 (22.6) 1
2 (1.6)

.40 years
57 (42.7)

SA, N (%)

43.90
[35.06, 53.12]

26.61
[19.26, 35.43]

30.89
[23.04, 39.95]

82.11
[73.95, 88.21]

53.65
[44.47, 62.61]

52.03
[42.87, 61.05]

47.96
[38.94, 57.12]

48.51
[41.98, 55.08]

69.91
[60.88, 77.68]

—

—

Sensitivity (%)

58.87
[49.66, 67.51]

62.60
[53.37, 71.02]

47.58
[38.60, 56.70]

33.06
[25.03, 42.15]

98.38
[93.71, 99.72]

87.90
[80.53, 92.84]

91.93 [85.29,
95.84]

25.00
[6.69, 57.16]

25.80
[18.56, 34.58]

—

—

Specificity (%)

51.42
[41.52, 61.22]

41.77
[30.94, 53.40]

36.89
[27.75, 47.01]

54.89
[47.40, 62.17]

97.05
[88.83, 99.48]

81.01
[70.30, 88.64]

85.50
[74.49, 92.46]

92.68
[86.17, 96.38]

48.31
[40.81, 55.88]

—

—

PPV (%)

51.40
[42.91, 59.82]

45.83
[38.18, 53.67]

40.97
[32.94, 49.48]

65.07
[51.94, 76.36]

68.15
[60.72, 74.79]

64.88
[57.09, 71.97]

64.04
[56.48, 70.99]

42.32
[31.75, 54.33]

46.37
[34.44, 58.71]

—

—

NPV (%)

Note. IPV 5 intimate partner violence; SA 5 stranger assault; PPV 5 positive predictive value; NPV 5 negative predictive value; ED 5 emergency department.

No
69 (56.1)

No
77 (62.6)

No
85 (69.1)

No
22 (17.9)

No
57 (46.4)

No
59 (48.0)

Other
37 (30.1)

Yellow/red
32 (25.2) 1
2 (1.6)

Green
90 (73.2)

Severity code
at ED

.40 years
58 (52.8)

40 years
65 (47.2)

IPV, N (%)

95% CIs

Sociodemographic and Clinical Data of Intimate Partner Violence (N 5 123) Versus Stranger Assault (N 5 124)

Age

TABLE 1.
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most common was nasal (N 5 46; 45.5%), followed by zygomatic arch (N 5 29; 28.7%),
orbital (N 5 21; 20.9%), and mandibular (N 5 5; 4.9%).
Summarizing, access 24 hr (sensitivity: 47.9%, specificity: 91.9%, PPV: 85.5%,
NPV: 64.0%), previous access for injuries (sensitivity: 52.0%, specificity: 87.9%, PPV:
82.0%, NPV: 64.9%), and mismatch of historical data (sensitivity: 53.6%, specificity:
98.4%, PPV: 97.0%, NPV: 68.1%) appear to be specific for IPV, whereas HNF injuries
(sensitivity: 82.1%, specificity: 33.1%, PPV: 54.9%, NPV: 65.1%) appear to be sensitive
for IPV (Table 2).
When taking into account radiological investigations, 26 of the 123 IPV patients underwent ultrasonography (21.1%), 84 underwent plain radiography (68.3%), and 42 were
subjected to computerized tomography (34.1%); of these patients, 19 underwent both
computerized tomography and plain radiography (15.4%), 3 patients both computerized
tomography and ultrasonography (2.4%), 7 both ultrasonography and plain radiography
(5.7%), and 1 patient underwent all three examinations (0.8%). In the SA group, 12 of
the 124 women underwent ultrasonography (9.7%), 99 plain radiography (79.8%), and
44 computerized tomography (35.5); of these patients, 21 underwent both computerized
tomography and plain radiography (16.9%), 4 both computerized tomography and ultrasonography (3.2%), 4 both ultrasonography and plain radiography (3.2%), and 1 patient
underwent all three examinations (0.8%).
Percentages of most radiologically identified lesions were similar in the IPV and SA
groups. The only exceptions were old fractures, old plus recent fractures, facial bone fractures, and soft tissue thickening, which affected a higher proportion of IPV women (8.9%,
25.2%, 41.5%, and 27.6%, respectively).
Summarizing, the presence of old fractures (sensitivity: 8.9%, specificity: 97.6%, PPV:
78.6%, NPV: 51.9%), the simultaneous presence of old and recent fractures (sensitivity:
25.2%, specificity: 99.2%, PPV: 96.9%, NPV: 57.2%), the presence of facial bone fractures (sensitivity: 41.5%, specificity: 92.7%, PPV: 85.0%, NPV: 64.0%), and the occurrence of soft tissue thickening (sensitivity: 27.6%, specificity: 93.5%, PPV: 80.9%, NPV:
56.6%) seem to be specific for IPV (Table 2).
Table 3 shows the results of the univariate and multivariate analyses for determining
the association between the nationality of the women (Italian vs. other), time of access to
the ED (24 hr vs. ,24 hr), previous access to the ED for injuries (yes vs. no), mismatch
of historical data (yes vs. no), types of injury at clinical evaluation, dating of fractures,
type of fractures, type of other lesions at radiological examination, and the presence
of IPV.
No association was found between the nationality of the women and IPV. Accessing
the ED after 24 hr or more, previous ED accesses because of injuries, and mismatch of
historical data were associated with IPV, both at the univariate and multivariate analyses.
At clinical evaluation, only HNF injuries were associated with IPV, whereas extremities
injuries were associated with SA and trunk and multiple injuries showed no association
with IPV. At radiological examination, we considered the time of occurrence of the fractures, their type, and the type of lesions other than fractures. Recent fractures were not
associated with IPV, old ones were associated with IPV at the univariate analysis only;
combined recent and old were associated with IPV both at the univariate and multivariate
analyses. As for the type of fractures, we found an association of facial bone, but not rib
or long bone fractures with IPV. Regarding other lesions, soft tissue thickening was associated with IPV at the univariate analysis only, whereas visceral contusion or laceration,
fluid in the abdomen, and spinal dislocation were not associated with IPV.

Yes
11 (8.9)

Yes
31 (25.2)

Yes
51 (41.5)

Yes
17 (13.8)

Yes
15 (12.2)

Yes
34 (27.6)

Yes
9 (7.3)

Yes
3 (2.4)

Yes
15 (12.2)

Old fractures

Recent and old
fractures

Facial bone
fractures

Rib fractures

Long bone
fractures

Soft tissue
thickening

Visceral contusion
or laceration

Free fluid in
abdomen

Spinal dislocation

No
108 (87.8)

No
120 (97.6)

No
114 (92.7)

No
89 (72.4)

No
108 (87.8)

No
106 (86.2)

No
72 (58.5)

No
92 (74.8)

No
112 (91.1)

No
86 (69.9)

Yes
13 (10.5)

Yes
3 (2.4)

Yes
7 (5.6)

Yes
8 (6.4)

Yes
15 (12.1)

Yes
7 (5.6)

Yes
9 (7.3)

Yes
1 (0.8)

Yes
3 (1.6)

Yes
24 (20.2)

No
111 (89.5)

No
121 (97.6)

No
117 (94.4)

No
116 (93.6)

No
109 (87.9)

No
117 (94.4)

No
115 (92.7)

No
123 (99.2)

No
121 (98.4)

No
100 (79.8)

SA, N (%)

12.19
[7.21, 19.61]

2.43
[0.63, 7.50]

7.31
[3.61, 313.82]

27.64
[20.14, 36.55]

12.19
[7.21, 19.61]

52.03
[42.87, 61.05]

41.46
[32.76, 50.70]

25.20
[18.00, 33.98]

8.94
[4.77, 15.79]

30.08
[22.31, 39.11]

Sensitivity (%)

89.51
[82.41, 94.07]

97.58
[92.55, 99.37]

94.35
[88.29, 97.50]

93.54
[87.28, 96.96]

87.90
[80.53, 92.84]

87.90[
[80.53, 92.84]

92.74
[86.28, 96.41]

99.19
[94.92, 99.95]

97.58%
(92.55%; 99.37%)

80.64
[72.37, 86.97]

Specificity (%)

53.57
[34.21, 71.98]

50.00
[13.94, 86.05]

56.25
[30.55, 79.24]

80.95
[65.37, 90.85]

50.00
[31.68, 68.31]

81.01
[72.92, 92.49]

85.00
[74.49, 92.46]

96.87%
(82.00%; 99.83%)

78.57%
(48.81%; 94.29%)

60.65
[47.30, 72.66]

PPV (%)

50.68
[43.88, 57.46]

50.20
[43.73, 56.67]

50.64
[44.03, 57.24]

56.58
[49.49, 63.42]

50.23
[43.40, 57.04]

61.49
[54.08, 68.42]

64.04
[56.48, 70.99]

57.20
[50.29, 63.86]

51.93
[45.32, 58.47]

53.76
[46.32, 61.04]

NPV (%)

Note. Abbreviations: IPV 5 intimate partner violence; SA 5 stranger assault; PPV 5 positive predictive value; NPV 5 negative predictive value.

Yes
37 (30.1)

IPV, N (%)

(95% CIs)

Radiological Findings in Intimate Partner Violence (N 5 123) Versus Stranger Assault (N 5 124)

Recent fractures

TABLE 2.
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TABLE 3. Association Between Intimate Partner Violence, Sociodemographic and
Clinical Data, and Radiological Findings
Intimate Partner Violence
Univariate Analysis
Variables
Nationality
(Italian vs. other)

Coeff. (SE )
20.212 (0.284)

p value
0.454

Multivariate Analysis
Coeff. (SE )
—

p value
—

Time of access to ED
(24 hr vs. ,24 hr)

2.352 (0.375)

0.000***

2.621 (0.551)

0.000***

Previous access to ED
for injuries

2.064 (0.329)

0.000***

1.904 (0.521)

0.000***

Mismatch of historical
data

4.257 (0.735)

0.000***

4.191 (0.863)

0.000***

2.427 (0.545)

0.000***

Type of injuries at clinical evaluation
Head, neck, and face
injuries

2.282 (0.302)

0.000**

Trunk injuries

0.499 (0.275)

0.069

Extremities injuries
Multiple injuries

20.901 (0.265)
0.113 (0.257)

0.001***

—
21.772 (0.544)

—
0.001***

0.659

—

—

—

—

Dating of fractures at radiological examination
Recent fractures

0.583 (0.300)

0.052

Old fractures

1.376 (0.664)

0.023*

0.778 (0.928)

0.402

Recent and old
fractures

3.724 (1.025)

0.000***

3.134 (1.258)

0.000***

1.787 (0.643)

0.005**

Type of fractures at radiological examination
Facial bone fractures

2.202 (0.391)

0.000***

Rib fractures

0.586 (0.328)

0.051

—

—

Long bone fractures

0.009 (0.389)

0.981

—

—

Type of other lesions at radiological examination
Soft tissue thickening

1.711 (0.417)

0.000***

20.256 (0.764)

Visceral contusion or
laceration

0.277 (0.520)

0.593

Fluid in abdomen

0.008 (0.826)

0.992

—

—

Spinal dislocation

0.170 (0.402)

0.671

—

—

—

Note. coeff. 5 coefficient; SE 5 standard error; ED 5 emergency department.
*p  .05. ** p  .01. ***p  .001.

0.737
—
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When distinguishing between pregnant (N 5 9, 7.3%) and nonpregant women (N 5
114, 92.7%) in the IPV group, most pregnant women (66.7%, N 5 6 of 9), against the general trend of the entire group, contacted the ED within 24 hours from the violence episode
compared to 27.2% (N 5 31 of 114) of the nonpregnant women; this difference reached
statistical significance (Fisher’s exact test, p , .05). A lower proportion of pregnant IPV
women (N 5 3 of 9, 33.3%) had contacted the ED in the past, in comparison with nonpregnant ones (N 5 83 of 114, 72.8%) ( p , .05). Mismatch of historical data was found
significantly less in the pregnant IPV group (N 5 2 of 9, 22.2%) than in the nonpregnant
one (N 5 84 of 114, 73.7%) ( p , .01). Differently from their nonpregnant counterparts,
as many pregnant women were injured on their trunk as on their HNF (N 5 8 of 9, 88.9%)
( p , .001); pregnant women were affected by significantly less recent, old, and recent plus
old fractures as well as facial bone, rib, and long bone fractures than nonpregnant women
( p , .001). They also presented with less soft tissue thickening ( p , .001).

DISCUSSION
Perpetrators of IPV appear to be selective in where they are inflicting injury. More than
70% of women’s facial injuries observed at the ED are secondary to IPV. According to
the literature, mandibular fractures are the most common facial injuries (39%) in battered
women (Sheridan & Nash, 2007). This is at odds with what we found in our study, where
mandibular injuries were the least common (5%). However, our study confirmed that HNF
is the most common localization of IPV-related injuries, whose prevalence in literature
ranged from 50% to 80% (Biroscak, Smith, Roznowski, Tucker, & Carlson, 2006).
Using injury localization alone as a marker of IPV may result in high sensitivity but low
specificity. To overcome this limitation, recent studies included a combination of injury
localization and response to screening for IPV. Halpern, Susarla and Dodson (2005) and
Perciaccante, Carey, Susarla and Dodson (2010) used the combination of HNF localization
and positive responses to short questionnaires investigating partner violence and woman
abuse; they both found an increase in specificity and sensitivity with partner violence- and
woman abuse-assessing instruments performing differently in the two studies.
During pregnancy, IPV rates remain as high as during the nonpregnant state (Bailey,
2010), when correcting for duration (Roelens, Verstraelen, Van Egmond, & Temmerman,
2008), constituting more than half of any type of abuse and violence (Daoud et al., 2012).
Pregnant women are likely to underreport IPV (Roelens et al., 2008). However, we
observed a higher rate of concordance between historical data and a shorter violence
episode-to-ED-referral interval in the pregnant subsample. This is in line with pregnancy
being a suitable time for detecting IPV, as concluded by others (Silva, Ludermir, Araújo,
& Valongueiro, 2011; Daoud et al., 2012), and shows that during pregnancy, women are
less reluctant to disclose IPV. Based on these data, the ED staff should be prompted to ask
about violence during pregnancy through formal recommendations or protocols provided
by local hospitals or governing organizations.
The nonpregnant Italian women of our study referred for care after 24 hr or more following the occurrence of their injuries in about 73% of cases. The delay in reporting IPV
may be related to various factors, such as threats received from partner, or being prevented
from contacting an ED through partner interference (McCloskey et al., 2007), and is in
line with the delay found in IPV victims in reporting sexual assault in a Swedish sample
(Möller, Bäckström, Söndergaard, & Helström, 2012). In the latter study, a significantly
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higher proportion of IPV-related sexual assault showed a more than 3-day delay in reporting, compared to acquaintance or stranger assault (35% vs. 22% vs. 18%, respectively).
This confirms the strong discriminative power of report delay in directing diagnosis to IPV.
There is a dearth in training and protocols for the management of victims of violence,
and the need for implementing both have been stressed by others (Gracia, 2004; Kogan
2004). This lack of means and education affects EDs in both the city of Rome and its
suburbs. In the Lazio region, the project to protect possible and probable victims of
violence has been enforced through the Lazio Triage Model’s (LTM) recommendations
(Gruppo Triage Lazio, 2007) to assign red or yellow codes to violence victims, whether
suspect or ascertained, so to ensure priority of treatment, independently from whether
vital functions are impaired. However, triage staffs still tend to disregard these recommendations. This shows that poor sensibility and attention to this issue by health care
professionals and health authorities are hard to overcome (Farchi et al., 2013).
The specific health care and policy ramifications of this study concern the development
of best practices for triaging, and subsequently managing, female IPV victims. IPV leads
to multiple physical and psychological consequences and sometimes even to the death of
the victim (Vatnar & Bjørkly, 2013), representing a significant public health problem. ED
doctors and consultant specialists who come across significant findings of injury in emergency care-seeking women should be alerted by evidence of past fractures, HNF injury,
soft tissue thickening, past ED access, and delay in help-seeking or mismatch between
reports and investigate about IPV. Hence, such strongly IPV-suggesting features may be
used as screening tools to enhance early prevention and victim protection. This is in line
with the American Medical Association recommendations, which underline the importance for women to be routinely screened for IPV.
To conclude, our results have important implications for health care workers in EDs and
for administrators and governmental figures who design systems to improve the efficiency
and quality of emergency care: (a) ED medical and nursing staff, as well as radiologists,
gynecologists, psychiatrists, and other consultant specialists should be trained to successfully
identify and manage victims of violence; and (b) policymakers should accordingly develop
and implement protocols to reduce the reutilization of EDs for the benefit of the victims and
the promotion of policies regarding the financial impact of multiple ED accesses. Ultimately,
these interventions could reduce the economic burden of IPV on the health care system.
Study Limitations. Despite our initial samples were as large as those used in similar
studies, our final samples were somehow restricted by focusing on cases with positive
radiological findings only. Furthermore, the size of our pregnancy subgroup is very small.
The size of non-Italian samples were similarly small. However, this is a universal problem
afflicting other studies as well. Pooling together similar samples could address some of
these problems and provide responses to still unanswered questions. Moreover, we did
not administer partner violence or woman abuse questionnaires. Such questionnaires were
found to increase sensitivity and specificity of IPV risk when their positivity is associated
with HNF localization of injury. However, despite the mentioned limitations, we assessed
rarely investigated risk factors, such as time to ED access, previous ED accesses, and historical data mismatch, which were found to distinguish between IPV and non-IPV cases.
We must underline that the pregnant subsample was small; hence, data relative to this
sample should be interpreted with caution. This subsample should be the object of future
investigations. Finally, we did not investigate IPV resulting in physical injury in same-sex
relationships, an additional area worthy of further investigation.
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CONCLUSION
IPV is likely to be a reiterative process with specific clinical and radiological findings.
Radiological examinations at the ED may usefully complement initial triage assessment,
HNF injury, number of past ED accesses, and historical mismatch, to increase the detection of this underreported and underdiagnosed clinical entity.
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