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Abstract

Purpose: To identify intimate partner violence (IPV)-related injury patterns of U.S. patients of 

three age groups: <18 years (adolescents), 18–25 years (emerging adults), and >25 years (adults).

Methods: We performed a nationally representative retrospective review of all patients 

presenting to U.S. Emergency Department (EDs) for IPV-related injuries from 2005 through 2020. 

Demographics and injury patterns were calculated using statistical methods accounting for the 

weighted stratified data. Main outcomes were injury morphology, mechanism, severity, location, 

and temporal associations of IPV-related injuries among the three age groups.

Results: There was a higher proportion of female victims, sexual assault cases, and lower trunk 

injuries among adolescents compared to emerging adults and adults. There was increasing injury 

severity, fractures, and hospital admissions with increasing age. Adolescents experienced a greater 
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prevalence of fractures of the head, neck, hands, fingers, and distal lower extremity, while trunk 

fractures increased with age. The peak prevalence of violence-related ED visits among adolescents 

was in June and September, with the peak day as Tuesday.

Discussion: Injurious forms of IPV are prevalent across all age groups, with sexual assault 

cases demonstrably higher among adolescents and increasing severity of injuries as victims age. 

Identification of age-specific injury patterns will aid healthcare professionals and policymakers in 

developing targeted interventions for adolescents who experience IPV.
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Introduction

Globally, intimate partner violence (IPV) is the most common cause of non-fatal injury to 

women.[1] About 37% of women have experienced physical violence, sexual violence, or 

stalking in their lifetime.[1] IPV includes any act of physical, psychological, or sexual 

harm done to a romantic or sexual partner or ex-partner. While IPV cuts across all 

sociodemographic strata, there is a disproportionate burden placed on women and younger 

populations, and peaks around the transition from adolescence to emerging adulthood.[2–5]

IPV in adolescents and emerging adults, sometimes known as dating violence (DV), refers 

to physical, emotional, or sexual violence occurring in the context of a relationship that 

is neither marriage nor a long-term cohabitating partnership.[6] This developmental age 

is characterized by autonomy establishment, identity development and stability, initiation 

and experimentation with risky behaviors, and increasing levels of intimacy. Thus, violence 

in this developmental period is associated with a host of mental, behavioral, and physical 

health problems, including depression, anxiety, substance misuse, and reproductive health 

problems.[7–9] Perhaps most alarming is the strong link between dating violence in 

adolescence and ongoing forms of IPV during adulthood.[10]

Given the prevalence and potentially severe and long-lasting consequences, recognition and 

intervention for IPV/DV are imperative. Healthcare professionals, including primary care 

providers, obstetrician/gynecologists, pediatricians, surgeons, psychiatrists, and dentists, 

play a critical role in identifying and responding to patients in abusive relationships. Help 

in these instances could mean providing emotional support, emergency care, expedited post-

sexual assault care, including emergency contraception and treatment of sexually transmitted 

infections, specialty care where necessary, and linkage with social services.[3–11]Patients 

who have experienced IPV generally recognize healthcare providers to be trustworthy 

professionals to whom abuse can be disclosed.[12]

Radiologists play an important role in identifying abuse. Imaging findings have long been 

used to predict non-accidental injuries in cases of child abuse.[13–16] Specific fracture 

patterns detected on imaging in children have been shown to be highly suggestive of child 

abuse, including classic metaphyseal lesion avulsions (“corner fractures”) and fractures of 
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the posterior ribs, spine, scapula, transphyseal distal humerus, hands and feet, as well as 

complex skull fractures and multiple fractures in various stages of healing.[17–23] Similarly, 

radiographic findings now recognized as predictive of IPV in adults include mid facial 

injuries, isolated ulnar fractures, finger injuries, and lower anterior rib fractures.[24–27] 

Older adult (> 60 years of age) victims of IPV tend to sustain fewer craniofacial injuries but 

more trunk fractures, and more hospitalizations compared to their younger counterparts.[28]

Despite the known age-related differences in imaging findings between children and adults, 

there is little information on injury and fracture patterns of adolescents and emerging adults 

who have sustained IPV. To address this gap in knowledge, we sought to characterize and 

compare injury and fracture patterns from 2005–2020 amongst U.S. patients experiencing 

IPV/DV in three age groups: <18 years (adolescents), 18–25 (emerging adults), and >25 

(adults). By identifying age-related injury patterns of IPV, health care professionals will be 

better equipped to accurately detect IPV in patients of all ages.

2. Methods

2.1 Data source

We used data from the National Electronic Injury Surveillance System (NEISS) All Injury 

Program (AIP).[29] The NEISS is a stratified, weighted dataset managed by the U.S. 

Consumer Product Safety Commission (USCPSC), which collects injury data from roughly 

100 U.S. hospitals with an Emergency Department (ED). When using appropriate statistical 

techniques, this dataset allows researchers to obtain national estimates of ED visits. While 

the NEISS was initially designed for consumer product injuries, the USCPSC selected 

approximately 65 participating hospitals (actual numbers vary slightly from year to year) 

to obtain data for all injuries, regardless of their association with consumer products (i.e., 

All Injury Program [AIP]). Use of this publicly available, de-identified data was considered 

exempt by our local Institutional Review Board (IRB).

The NEISS database includes date of ED visit, basic demographics of the injured patient, 

diagnosis, disposition from the ED, incident locale, body part injured, perpetrator and type 

of assault, reason for assault, causative agent/mechanism of the injury, and hospital size. 

Hospital size (strata) is defined by the number of ED visits per year and categorized 

into small [0–16,830], medium [16,831–21,850], large [28,151–41,130], and very large 

[>41,130]), as well as a class encompassing children’s hospitals of all sizes. We used the 

NEISS code RACETH_C to combine race and Hispanic ethnicity into the following six 

categories: white, non-Hispanic; Black, including Hispanic and non-Hispanic; Hispanic, 

for all races other than Black; Asian, non-Hispanic; Indigenous, non-Hispanic; other, non-

Hispanic.[29] Because of coding differences used prior to 2005, we used NEISS-AIP data 

for the years 2005 through 2020.

We identified injuries due to assaults using the code INTENT =1 (assault). The NEISS 

definition of assault is any injury from an act of violence where physical force by one or 

more persons is used with the intent of causing harm, injury, or death to another person, or 

an intentional poisoning by another person. The type of assault was identified by the code 

REASON, and classified by NEISS as altercation, robbery/burglary, drug-related, sexual 
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assault, gang related, other specified, and unknown/not specified. Sexual assault was defined 

as the use of physical force to compel another person to engage in a sexual act against 

his or her will with attempted or completed sex act and abusive sexual contact. The other 

specified category included injuries related to drive-by-shooting, homicide-suicide pact, 

mercy killing, revenge, blackmail, extortion, ransom, kidnapping, and contact injuries. When 

there was inadequate or no information in the narrative to describe the type of assault, it was 

categorized as unknown in the NEISS database. We defined IPV/DV as INTENT = 1 and 

PERP (perpetrator of the assault) = 1 (spouse/partner).

2.2 Statistical analysis

To obtain national estimates of ED visits we used SUDAAN 11.0.01™ software (RTI 

International, Research Triangle Park, North Carolina, 2013), which accounts for the 

weighted, stratified nature of the data. We estimated the number (N) of injuries/ED visits, 

along with 95% confidence intervals [CIs] of the estimates. When the actual number of 

patients (n) is < 20, the estimated number (N) becomes unstable and should be interpreted 

with caution; thus, we report both the n and N. We performed analyses between groups of 

continuous data with the t-test (2 groups) or ANOVA (3 or more groups). We analyzed 

differences between groups of categorical data by the χ2 test. For all analyses, we 

considered p < 0.05 as statistically significant.

Results

From 2005–2020 there were an estimated 25,935,722 ED visits due to assault; an actual n of 

51,462 patients were seen for IPV, or an estimated N of 3,107,381 [2,759,561 – 3,299,024]. 

Thus, IPV accounted for 11.6% of assault-related ED visits. Of these 3.1 million IPV-related 

ED visits, 81.8% were female and 18.2% male. There were an estimated 67,844 adolescent 

patients (2.2%), 831,752 emerging adult patients (27.6%), and 2,118,234 adult patients 

(70.2%).

Demographics:

As shown in Table 1, demographic differences emerged between the three age groups. 

The proportion of males increased from 11.0% to 13.3% to 20.3%, respectively, from the 

youngest to the oldest age groups (p=0.0001 for Group 1 Vs Group 3, and p<0.0001 for 

Group 2 Vs Group 3). There were slight group differences by race and ethnicity, with 

a higher representation of Indigenous and Hispanic adolescent victims compared to older 

cohorts.

Injury mechanisms

Sexual assault was demonstrably higher (p<0.0001) among adolescents (17.9%) compared 

to emerging adults (3.2%) and adults (2.4%). The most common mechanism of physical 

injury in all three groups was being struck by or against something, but the proportion 

decreased with age (85.6%, 79.7%, and 78.4% in adolescents, emerging adults, and adults, 

respectively; p<0.0001). Fall as the mechanism of injury increased slightly from 5.7% in 

adolescents to approximately 7% in their older counterparts. Unsurprisingly, the home as 
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the incident locale increased with age (42.8% among adolescents, 48.5% among emerging 

adults, and 53.4% among adults; p<0.0001).

Injury diagnosis

Five injury diagnoses (contusion/abrasion, fracture, laceration, strain/sprain, and internal 

organ injury) accounted for 91% of all injuries (Table 1). A contusion/abrasion was the most 

common type of injury in all three groups (Figure 1). Fractures increased by age group, 

accounting for 3.9% of injuries among adolescents, 7.5% among emerging adults, and 9.8% 

among adults (p < 0.0001). The percentage of lacerations also increased with age from 

11.7% to 15.8% to 18.3% in adolescents, emerging adults, and adults, respectively (p < 

0.0001). Lastly, the percentage of hospital admissions increased with age from 1.9% to 5.9% 

(p < 0.0001).

Injury locations:

We analyzed injuries by five major anatomic locations: head and neck, upper trunk, lower 

trunk, upper extremity, and lower extremity (Table 1). While the head and neck represented 

the area most commonly injured in all three age groups, there were significantly lower trunk 

injuries among adolescents (20%) compared to emerging adults (8.0%) and adults (6.3%) 

(p<0.001).

Fracture locations:

We further analyzed the subset of injuries reported as fractures (Table 2). There was 

a marked difference in fracture locations when divided by four major groups (trunk, 

head/neck, upper extremity, lower extremity) and by detailed fracture locations overall 

(Figure 2). While head/neck fractures were the most common for all three age groups, 

there was a significantly (p<0.0001) higher percentage of head and neck fractures among 

adolescents (69%) compared to emerging adults (57.2%) and adults (48.9%). Trunk 

fractures significantly increased across the three age groups, from 1.6% to 7.0% to 14% 

in adolescents, emerging adults, and adults, respectively. This same pattern was observed 

with upper extremity fractures (16.9%, 26% and 27.9%, respectively).

While rare, cervical spine fractures comprised 4.7% of the head/neck fractures among 

adolescents but only 1.2% in each of the other age groups. The reverse pattern was found 

for upper trunk fractures among adolescents (1.6%) compared to emerging adults (5.3%) 

and adults (11.5%). Fractures of the finger and hand were predominant among adolescents, 

accounting for 89.4% of all their upper extremity fractures, compared to 65.9% of emerging 

adults and 51.1% of adults. Fractures of the tibia/fibula were the most common type of lower 

extremity fractures in adolescents (48.0%) with a lower representation in emerging adults 

(24.8%) and adults (20.6%). The second most common type of lower extremity fracture 

in adolescents were toe fractures, which accounted for 42.9% of all their lower extremity 

fractures, compared to 24% and 16.1% in emerging adults and adults, respectively.

Temporal patterns

The peak prevalence for injury among adolescents was in June (11.2%) and September 

(8.7%). For emerging adults, the peak prevalence was in July (9.5%) and August (9.4%). 
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For adults, the peak two months were May and July (9.4% for each month). The p-value for 

the difference in month-wise incidence between adolescents and emerging adults was 0.01. 

Tuesday represented the peak day for adolescents (16.6%) while Sunday saw the highest 

incidence of IPV-related injuries for both emerging adults (18.3%) and adults (18.8%). The 

p-value for the difference in day-wise incidence between adolescents and emerging adults 

was 0.04, and between adolescents and adults was 0.02.

Discussion

In this first national study of intimate partner violence (IPV)-related injury among three 

age cohorts of US emergency department patients, we found notable differences in 

injury patterns between adolescents, emerging adults, and adults. IPV-related injuries were 

relatively common across all identified age groups; however, injury severity increased with 

age, indicated by increased fractures, lacerations, and hospital admissions. These injury 

characteristics and patterns have important implications for improving both identification 

and tailored interventions for IPV, especially with respect to preventing the escalation of 

violence as adolescents transition into emerging adulthood and then adulthood.

Demographic differences

IPV accounted for a sizeable minority (12%) of all assault-related ED visits. Of these, most 

victims were women (82%) and adults over age 25 (70%), followed by emerging adults 

(28%) and adolescents (2%). While women overwhelmingly represented the injured party 

across all ages, males made up a greater proportion with increasing age, possibly reflecting 

higher incidence or disclosure among older men, or increase in injurious forms of dating 

violence (DV) amongst female adolescents.[30,31] This latter notion is supported by our 

finding that more injuries resulted from sexual assault (primarily male perpetrators and 

female victims) among adolescents (18%) compared to emerging adults and adults (2% – 

3%).

Injury Mechanisms, Patterns, and Severity

For all three groups, being hit, kicked, pushed, or struck with an object was the most 

common mechanism of injury. Older adults were slightly more likely to be injured by 

assault-related falls relative to adolescents, potentially due to their increased fragility.[32] 

Given that adults are more likely than adolescents to cohabitate with their partners, it was 

not surprising to find that the proportion of survivors who reported the incident locale as 

“home” increased with age.[33] Additionally, the higher number of lacerations in the older 

age group may reflect more injuries occurred in the home (i.e., closer to sharp objects like 

kitchen knives and scissors).

Injury Anatomic Location

Consistent with studies of adults, our analysis found that head and neck injuries were 

the most common location for IPV-related injury amongst all age cohorts; however, the 

proportion was lower in the adolescent group.[33,34] Conversely, lower trunk injuries were 

more common amongst adolescents compared to their adult counterparts. This difference 

may be driven by increased sexual assault among adolescents, which more commonly leads 
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to injuries to the pelvis, buttocks, anogenital and anal regions. Prior research has found 

that adolescents who experience sexual violence have higher rates of anogenital injuries 

compared to adults.[35]

The location of fractures also varied between groups. Adolescents were more likely to 

have facial and cervical spine fractures compared to the older cohorts. While cervical spine 

fractures are rare, they were almost four times higher in the adolescent cohort compared to 

the older cohorts. Cervical spine fractures are a known association of child abuse, likely due 

to larger head/body ratio in children less than 10 years old, as well as increased spinal laxity 

compared to adults.[36] Our findings suggest adolescent cervical spine fractures may also be 

relevant in detecting IPV.

Adolescents were less likely to have upper extremity fractures; however, when they 

occurred, they were almost 40% more likely due to finger/hand fractures compared to 

the older cohorts. The upper extremity is often used in self-defense, making it a common 

fracture site among victims of violence, including IPV and child abuse.[37] It is possible 

that adolescents are more inclined to use their hands/fingers in defense, and may have 

less experience, strength, and agency to defend themselves by attacking back or pushing 

the assailant with their upper extremities. Further, we found that adolescents had higher 

rates of tibula/fibula and toe fractures compared to the oldest cohort.[38] It is possible that 

adolescents are more likely to defend themselves by kicking/thrashing their legs to protect 

their lower trunk, especially with the high rates of sexual assault. Further research is needed 

to better understand the reasons for these anatomic differences in adolescents.

Temporal patterns

We have previously shown that holidays are peak times for IPV injuries.[39] Our current 

study adds to this literature by showing that peak months for adolescent IPV are September 

and June, which corresponds to the beginning and end of the academic school year, 

respectively. It is possible that the beginning of the school year includes new, potentially 

volatile relationships while the end of the school year is associated with increased autonomy, 

reduced parental monitoring, and increased risky behaviors linked to IPV.[39] The peak 

in IPV-related injuries among emerging adults and adults during July and August aligns 

with the literature showing that violence is often highest during the summer months. This 

increase is attributed to higher temperatures leading to discomfort and a lower aggression 

threshold for aggression, along with changes in routine and social behaviors.[40] Future 

research should distinguish between those who attend college vs those who do not, as well 

as comparing those transitioning into adulthood (19–20 year olds) vs older emerging adults.

Limitations

While it has shown to have high rates of accuracy, the NEISS dataset only analyzes those 

who sought care for injuries at the Emergency Department and likely selects for the most 

severe forms of physical injury. The NEISS dataset does not include those who sought 

care at other health care settings, such as primary care, or OB/GYN or specialty clinics. 

We included IPV/DV as non-accidental injury due to a spouse/partner, however the NEISS 

database does not include a category for more casual dating relationships e.g. boyfriend/
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girlfriend, that are more common amongst adolescents, which may lead to underestimation 

of IPV/DV in our adolescent sample. In addition, patients who experience IPV/DV may 

not disclose assault or abuse to their health providers, and thus those patients are likely 

unaccounted for in this dataset. Furthermore, the NEISS data set only contains the most 

severe injury for each patient. Detailed information about the location and mechanism of 

injury, circumstances surrounding the event, and perpetrator characteristics are not included 

in the NEISS dataset. However, the large, nationally representative sample provides robust 

and geographically and racially diverse information that provides important insights to better 

understand IPV injury characteristics and trends in this vulnerable population.

Conclusion

Our study revealed several important findings with implications for screening, identification, 

and further research. The injurious forms of IPV are common across all age groups, but with 

increased rates of sexual assault amongst adolescents, and increasing severity and gender 

bidirectionality with increasing age. The location of IPV injuries varied, with more lower 

trunk injuries in adolescents compared to the two older cohorts. IPV-related fractures among 

adolescents were more likely to impact the head and neck, hand and finger, and lower leg, 

while trunk fractures increased across age groups. Health care providers should be aware 

of the unique characteristics of IPV in different age groups to better identify and respond 

to cases effectively. While injuries were generally less severe among adolescents, this is the 

ideal time to intervene to interrupt the progression to more severe forms of violence

Implications and Contribution summary statement (50 words): In this 15-year nationally 

representative review of U.S. emergency departments, there were significant differences in 

intimate partner violence (IPV) related injury and fracture patterns of adolescents, emerging 

adults, and adults. Understanding how IPV-related injuries differ by age may improve the 

detection of IPV and the provision of tailored management.
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USCPSC U.S. Consumer Product Safety Commission

References

1. Smith S, Chen J, Basile K, et al. The National Intimate Partner and Sexual Violence Survey 
(NISVS): 2010–20 12 State Report. National Center for Injury Prevention and Control, Centers for 
Disease Control and Prevention.; 2017.

2. Devries KM, Mak JYT, García-Moreno C, et al. Global health. The global prevalence 
of intimate partner violence against women. Science. 2013;340(6140):1527–1528. doi:10.1126/
science.1240937 [PubMed: 23788730] 

3. Sardinha L, Maheu-Giroux M, Stöckl H, Meyer SR, García-Moreno C. Global, regional, and 
national prevalence estimates of physical or sexual, or both, intimate partner violence against 
women in 2018. The Lancet. 2022;399(10327):803–813. doi:10.1016/S0140-6736(21)02664-7

4. Johnson WL, Giordano PC, Manning WD, Longmore MA. The age-IPV curve: changes in the 
perpetration of intimate partner violence during adolescence and young adulthood. J Youth Adolesc. 
2015;44(3):708–726. doi:10.1007/s10964-014-0158-z [PubMed: 25081024] 

5. Shorey RC, Cohen JR, Lu Y, Fite PJ, Stuart GL, Temple JR. Age of onset for physical and 
sexual teen dating violence perpetration: A longitudinal investigation. Prev Med. 2017;105:275–
279. doi:10.1016/j.ypmed.2017.10.008 [PubMed: 28987333] 

6. Mulford CM, Giordano PC. Teen Dating Violence: A Closer Look at Adolescent Romantic 
Relationships. National Institute of Justice (NIJ) Journal; 2008.

7. Hawks L, Woolhandler S, Himmelstein DU, Bor DH, Gaffney A, McCormick D. Association 
Between Forced Sexual Initiation and Health Outcomes Among US Women. JAMA Intern Med. 
2019;179(11):1551–1558. doi:10.1001/jamainternmed.2019.3500 [PubMed: 31524926] 

8. Miller E, Decker MR, McCauley HL, et al. Pregnancy coercion, intimate 
partner violence and unintended pregnancy. Contraception. 2010;81(4):316–322. doi:10.1016/
j.contraception.2009.12.004 [PubMed: 20227548] 

9. Decker MR, Silverman JG, Raj A. Dating violence and sexually transmitted disease/HIV 
testing and diagnosis among adolescent females. Pediatrics. 2005;116(2):e272–276. doi:10.1542/
peds.2005-0194 [PubMed: 16061580] 

10. Piolanti A, Waller F, Schmid IE, Foran HM. Long-term Adverse Outcomes Associated With Teen 
Dating Violence: A Systematic Review. Pediatrics. 2023 Jun 1;151(6):e2022059654. doi: 10.1542/
peds.2022-059654.

11. Responding to Intimate Partner Violence and Sexual Violence against Women: WHO Clinical 
and Policy Guidelines. World Health Organization; 2013. Accessed January 22, 2022. http://
www.who.int/reproductivehealth/publications/violence/9789241548595/en/

12. Feder GS, Hutson M, Ramsay J, Taket AR. Women exposed to intimate partner violence: 
expectations and experiences when they encounter health care professionals: a meta-analysis of 
qualitative studies. Arch Intern Med. 2006;166(1):22–37. doi:10.1001/archinte.166.1.22 [PubMed: 
16401807] 

13. Ranade SC, Allen AK, Deutsch SA. The Role of the Orthopaedic Surgeon in the Identification and 
Management of Nonaccidental Trauma. J Am Acad Orthop Surg. 2020;28(2):53–65. doi:10.5435/
JAAOS-D-18-00348 [PubMed: 31478917] 

14. Kocher MS, Kasser JR. Orthopaedic aspects of child abuse. J Am Acad Orthop Surg. 
2000;8(1):10–20. doi:10.5435/00124635-200001000-00002 [PubMed: 10666649] 

15. Chahla S, Ortega H. Intracranial Injury Among Children with Abuse-Related Long Bone Fractures. 
J Emerg Med. 2020;59(5):735–743. doi:10.1016/j.jemermed.2020.06.006 [PubMed: 32682640] 

16. Loder RT, Bookout C. Fracture patterns in battered children. J Orthop Trauma. 1991;5(4):428–433. 
doi:10.1097/00005131-199112000-00007 [PubMed: 1762003] 

Khurana et al. Page 9

J Adolesc Health. Author manuscript; available in PMC 2025 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.who.int/reproductivehealth/publications/violence/9789241548595/en/
http://www.who.int/reproductivehealth/publications/violence/9789241548595/en/


17. Kleinman PK, Marks SC, Blackbourne B. The metaphyseal lesion in abused infants: a radiologic-
histopathologic study. AJR Am J Roentgenol. 1986;146(5):895–905. doi:10.2214/ajr.146.5.895 
[PubMed: 3485907] 

18. Karmazyn B, Wanner MR, Marine MB, Tilmans L, Jennings SG, Hibbard RA. The added 
value of a second read by pediatric radiologists for outside skeletal surveys. Pediatr Radiol. 
2019;49(2):203–209. doi:10.1007/s00247-018-4276-8 [PubMed: 30367201] 

19. Marine MB, Forbes-Amrhein MM. Fractures of child abuse. Pediatr Radiol. 2021;51(6):1003–
1013. doi:10.1007/s00247-020-04945-1 [PubMed: 33783574] 

20. Crowe M, Byerly L, Mehlman CT. Transphyseal Distal Humeral Fractures: A 13-Times-Greater 
Risk of Non-Accidental Trauma Compared with Supracondylar Humeral Fractures in Children 
Less Than 3 Years of Age. J Bone Joint Surg Am. 2022;104(13):1204–1211. doi:10.2106/
JBJS.21.01534 [PubMed: 35793799] 

21. Jayakumar P, Barry M, Ramachandran M. Orthopaedic aspects of paediatric non-accidental 
injury. J Bone Joint Surg Br. 2010;92(2):189–195. doi:10.1302/0301-620X.92B2.22923 [PubMed: 
20130307] 

22. Ravichandiran N, Schuh S, Bejuk M, et al. Delayed identification of pediatric abuse-related 
fractures. Pediatrics. 2010;125(1):60–66. doi:10.1542/peds.2008-3794 [PubMed: 19948569] 

23. King J, Diefendorf D, Apthorp J, Negrete VF, Carlson M. Analysis of 429 fractures in 189 battered 
children. J Pediatr Orthop. 1988;8(5):585–589. [PubMed: 3170740] 

24. Della Rocca GJ, Tornetta P, Schneider PS, Sprague S. Intimate Partner Violence and Orthopaedics: 
AOA Critical Issues. J Bone Joint Surg Am. 2019;101(13):e62. doi:10.2106/JBJS.18.01341 
[PubMed: 31274727] 

25. Bhandari M, Sprague S, Tornetta P, et al. (Mis)perceptions about intimate partner violence in 
women presenting for orthopaedic care: a survey of Canadian orthopaedic surgeons. J Bone Joint 
Surg Am. 2008;90(7):1590–1597. doi:10.2106/JBJS.G.01188 [PubMed: 18594110] 

26. Sprague S, Madden K, Dosanjh S, et al. Intimate partner violence and musculoskeletal 
injury: bridging the knowledge gap in orthopaedic fracture clinics. BMC Musculoskelet Disord. 
2013;14:23. doi:10.1186/1471-2474-14-23 [PubMed: 23316813] 

27. Bhandari M, Sprague S, Dosanjh S, et al. The prevalence of intimate partner violence across 
orthopaedic fracture clinics in Ontario. J Bone Joint Surg Am. 2011;93(2):132–141. doi:10.2106/
JBJS.I.01713 [PubMed: 21148744] 

28. Khurana B, Loder RT. Injury Patterns and Associated Demographics of Intimate Partner Violence 
in Older Adults Presenting to U.S. Emergency Departments. J Interpers Violence. 2022;37(17–
18):NP16107-NP16129. doi:10.1177/08862605211022060

29. NEISS – National Electronic Injury Surveillance System. NEISS Coding Manual. U.S. Consumer 
Product Safety Commission; 2020. https://www.icpsr.umich.edu/icpsrweb/ICPSR/search/studies?
q=all+injury+program.

30. Wörmann X, Wilmes S, Seifert D, Anders S. Males as victims of intimate partner violence - results 
from a clinical-forensic medical examination centre. Int J Legal Med. 2021 Sep;135(5):2107–
2115. doi: 10.1007/s00414-021-02615-x. Epub 2021 Apr 29. [PubMed: 33928431] 

31. Moskowitz H, Griffith JL, DiScala C, Sege RD. Serious injuries and deaths of adolescent 
girls resulting from interpersonal violence: characteristics and trends from the United States, 
1989–1998. Arch Pediatr Adolesc Med. 2001 Aug;155(8):903–8. doi: 10.1001/archpedi.155.8.903. 
[PubMed: 11483117] 

32. Kakara RS, Lee R, Eckstrom EN. Cause-Specific Mortality Among Adults Aged ≥65 Years in 
the United States, 1999 Through 2020. Public Health Rep. 2023 Mar 11:333549231155869. DOI: 
10.1177/00333549231155869. Epub ahead of print.

33. Loder RT, Momper L. Demographics and Fracture Patterns of Patients Presenting to US 
Emergency Departments for Intimate Partner Violence. J Am Acad Orthop Surg Glob Res Rev. 
2020;4(2):e20.00009. doi:10.5435/JAAOSGlobal-D-20-00009

34. Wu V, Huff H, Bhandari M. Pattern of physical injury associated with intimate partner violence in 
women presenting to the emergency department: a systematic review and meta-analysis. Trauma 
Violence Abuse. 2010;11(2):71–82. doi:10.1177/1524838010367503 [PubMed: 20430799] 

Khurana et al. Page 10

J Adolesc Health. Author manuscript; available in PMC 2025 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.icpsr.umich.edu/icpsrweb/ICPSR/search/studies?q=all+injury+program
https://www.icpsr.umich.edu/icpsrweb/ICPSR/search/studies?q=all+injury+program


35. Baker RB, Sommers MS. Relationship of genital injuries and age in adolescent and young 
adult rape survivors. J Obstet Gynecol Neonatal Nurs JOGNN. 2008;37(3):282–289. doi:10.1111/
j.1552-6909.2008.00239.x

36. Barber I, Perez-Rossello JM, Wilson CR, Silvera MV, Kleinman PK. Prevalence and relevance of 
pediatric spinal fractures in suspected child abuse. Pediatr Radiol. 2013 Nov;43(11):1507–15. doi: 
10.1007/s00247-013-2726-x. Epub 2013 Jun 28. [PubMed: 23812002] 

37. Thomas R, Dyer GSM, Tornetta Iii P, Park H, Gujrathi R, Gosangi B, Lebovic J, Hassan N, 
Seltzer SE, Rexrode KM, Boland GW, Harris MB, Khurana B. Upper extremity injuries in 
the victims of intimate partner violence. Eur Radiol. 2021 Aug;31(8):5713–5720. doi: 10.1007/
s00330-020-07672-1. Epub 2021 Jan 18. [PubMed: 33459857] 

38. Pandya NK, Baldwin K, Wolfgruber H, Christian CW, Drummond DS, Hosalkar HS. Child abuse 
and orthopaedic injury patterns: analysis at a level I pediatric trauma center. J Pediatr Orthop. 2009 
Sep;29(6):618–25. doi: 10.1097/BPO.0b013e3181b2b3ee. [PubMed: 19700994] 

39. Khurana B, Prakash J, Loder RT. Holiday effect on injuries sustained by assault victims seen in US 
emergency departments. Emerg Radiol. 2023;30(2):133–142. doi:10.1007/s10140-022-02103-8 
[PubMed: 36443620] 

40. Lauritsen J, White N. Seasonal patterns in criminal victimization trends. US Department of Justice. 
June 2014. NCJ 245959.

Khurana et al. Page 11

J Adolesc Health. Author manuscript; available in PMC 2025 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1: 
Percentage of IPV-related injuries for the five most common injury diagnoses and the three 

age groups.
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Figure 2: 
Percentage of IPV-related fractures based on the anatomic location for the three age groups.
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