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Abstract
Objective To investigate national trends of SBS diagnosis codes and how trends varied among patient
and hospital characteristics. Methods We examined possible and con�rmed SBS diagnoses among
children age three and younger who were hospitalized for abuse between 1998 and 2014 using a
secondary analysis of the National Inpatient Sample, the largest US all-payer inpatient care database ( N
= 52,562). A baseline category logit model was used based on a quasi-likelihood approach (QIC) with an
independent working correlation structure. Results The rate of con�rmed SBS diagnoses increased from
3.8 (± 0.3) in 1998 to 5.1 (± 0.9) in 2005, and decreased to 1.3 (± 0.2) in 2014. Possible SBS diagnoses
were 0.6 (± 0.2) in 1998, and increased to 2.4 (± 0.4) in 2014. Con�rmed SBS diagnoses have declined
since 2002, while possible SBS diagnoses have increased. Possible SBS diagnoses were more common
among urban teaching hospitals and small to medium hospitals than for other hospital types.
Conclusions We investigated seventeen-year trends of SBS diagnoses among young children hospitalized
for abuse. The discrepancy between trends in possible and con�rmed SBS suggests differences in
diagnostic norms for SBS and related conditions. Researchers should examine diagnostic processes for
SBS and investigate why cases are diagnosed as SBS or a related diagnosis. We propose that
researchers and pediatric medical providers agree to a standardized de�nition and diagnostic guidelines
for SBS, much like the AHT guidelines proposed by CDC, which may help reduce discrepancies in
diagnosis and improve options for surveillance.

1. Introduction
An estimated 1,300 young U.S. children are violently shaken every year, resulting in a unique pattern of
neurological injuries referred to as Shaken Baby Syndrome (SBS).1 This severe form of abusive head
trauma (AHT) is typically associated with retinal hemorrhaging, brain hemorrhaging, and brain swelling,
all due to brain acceleration/deceleration during shaking.2 Approximately 25% of SBS injuries are fatal,1

and survivors may experience developmental delays, behavioral disorders, seizures, and loss of vision.3−5

There is little consensus among physicians and researchers that shaking alone causes the injuries
associated with SBS,6 and the American Academy of Pediatrics (AAP) and the Center for Disease Control
and Prevention (CDC) recommend pediatricians use the term AHT instead of SBS to avoid specifying a
mechanism of injury.7,8 Despite recommendations from AAP and CDC, medical professionals continue to
diagnose SBS, suggesting that both AHT and SBS are relevant diagnoses and de�nitions of abuse.9

Recent trend studies suggest that rates of AHT have decreased, yet there are very few studies on trends of
non-fatal SBS over time.10−14 SBS is a form of AHT with a unique cause of injury and impetus for abuse
among infants and toddlers (shaking and crying, respectively), which suggests that SBS may be more
preventable than other forms of abuse. Perpetrators are often caregivers who shake children to stop
persistent crying during the �rst few months after birth.15,16 Although medical providers continue to
diagnose SBS (Internal Classi�cation of Diseases [ICD] code 995.55), we don’t know how diagnosis has
shifted over time or whether the ICD code for SBS is capturing all incidences of SBS within hospitals. In
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the absence of this trend data, we cannot know whether prevention efforts have been effective or where
future efforts should focus.

In response to this surveillance gap, we examined the National Inpatient Sample (NIS) to compare trends
in diagnosed SBS and the diagnosis of SBS-related injuries among children hospitalized for abuse.
Hospitalizations are among the most severe cases of non-fatal SBS and provide an opportunity to
examine national incidence trends. Similar to the CDC’s recommended de�nitions for measuring probable
and de�nite AHT,7 we measured both possible SBS and con�rmed SBS. Con�rmed SBS was identi�ed by
the presence of the ICD-9 SBS code and we developed a measure for possible SBS to account for
hospitalizations that were likely SBS but did not receive an SBS diagnosis. Possible SBS includes two
ICD-9 codes related to retinal hemorrhage (362.81), and/or convulsions not associated with a seizure
disorder (780.39), which are not included in either CDC de�nition of AHT.

In all, few, if any, researchers have examined the prevalence of SBS diagnosis codes or how the use of
codes are trending over time. In the absence of data on the use of SBS diagnosis codes, we cannot
establish the baseline data needed to evaluate SBS prevention programs or diagnostic processes across
the nation, leaving children vulnerable to experiencing SBS. Therefore, the purpose of our study was to
investigate trends in SBS diagnosis codes among a nationally representative sample of children age
three and younger who were hospitalized for abuse. We described the demographic characteristics of
children hospitalized for both possible and con�rmed SBS, calculated the annual rate of non-SBS abuse
and possible and con�rmed SBS diagnosis codes, and investigated how trends varied among patient and
hospital characteristics.

2. Method

2.1 Sample
Data from 1998–2014 from the National Inpatient Sample (NIS)17 were used for this retrospective study.
The NIS is the largest all-payer, inpatient care database in the US and is maintained by the Healthcare
Utilization project. We identi�ed our sample of children three years or younger who were hospitalized for
abuse using the following ICD-9 diagnosis and external cause of injury codes: Abuse by father/step-
father/boyfriend (E967.0), abuse by mother/step-mother/girlfriend (E967.2), abuse by all other relatives
(E967.3 – E967.7), abuse by non-relative (E967.8), neglect (995.52), physical abuse (995.54),
psychological abuse (995.51), shaken baby syndrome (995.55), sexual abuse (995.53), and other child
abuse not speci�ed (995.50, 995.59, E967.1, & E967.9).

Although data from 2015 and 2016 are available, we did not use these data due to the switch from ICD-9-
CM to ICD-10-CM diagnosis standards in 2015. This change led to substantive shifts in abuse coding,
meaning that changes in abuse frequency could not be discerned from changes in the coding standard.
All analyses incorporated sampling weights to provide nationally representative estimates.
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2.2 Measures
 
Our analysis included four measures of abusive head trauma within our sample: Non-SBS abuse,
con�rmed SBS, possible SBS, and total SBS. We de�ned non-SBS abuse as the absence of diagnosis
code 995.55 and con�rmed SBS as the presence of diagnosis code 995.55. We constructed possible SBS
using codes for physical abuse (995.54) in the presence of a Type 1 internal traumatic brain injury (TBI),
retinal hemorrhage (362.81), and/or convulsions not associated with a seizure disorder (780.39). Per the
Barell injury matrix,18 Type 1 TBI diagnoses include primary intracranial injury, moderate to prolonged
loss of consciousness, shaken infant syndrome, or injuries to the optic nerve pathways. We included
retinal hemorrhage and convulsions not related to a seizure disorder because they indicate
acceleration/deceleration of the head,19 yet are not included in the CDC’s recommended codes for AHT.7

While traumatic brain injury from impact is not precluded, this combination of codes indicates that
children were subjected to high-force acceleration injury, characteristic of SBS. Total SBS combines
con�rmed and possible SBS diagnoses to estimate the actual prevalence of both diagnosed and
undiagnosed SBS.

2.3 Analytic strategy
We calculated the annual prevalence of SBS hospital diagnoses from 1998 through 2014 for con�rmed
SBS, possible SBS, and total SBS. Our primary objective was to estimate trends in the probability of
con�rmed and possible SBS diagnoses. A Chi-square test was used to test for independence of possible
and con�rmed SBS diagnoses from patient and hospital characteristics. Differences between non-SBS
abuse and total SBS were also estimated.

Trends were estimated overall and within categories of age and hospital size. A baseline category logit
model was used based on a quasi-likelihood approach (QIC) with an independent working correlation
structure. The primary sampling unit in the NIS is the hospital; there are repeated observations within
each hospital and across time. To account for the misspeci�cation of the correlation structure, robust
standard errors were used (i.e., “sandwich” estimators). Since there is a lack of research on SBS time
trends, QIC was used to determine the form of the time trend: linear, quadratic, cubic, or treating time as
categorical. A reduction in QIC of two-units was chosen a priori to indicate model preference.

3. Results

3.1 Sample characteristics
From 1998–2014, there were an estimated 52,562 hospital admissions among children three years of age
or younger for Non-SBS abuse and 14,292 for SBS, including 10,083 for con�rmed and 4,209 for possible
SBS. Possible SBS admissions had a signi�cantly older age distribution than con�rmed SBS admissions
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(p < 0.0001; Table 1). Although not statistically signi�cant, 63.6% of possible SBS admissions were male
compared to 59.7% of con�rmed SBS admissions (p = 0.0749). There was no evidence of differences in
the racial distributions of possible and con�rmed SBS admissions (p = 0.2402). Lower income families
(1st and 2nd income quartiles) had a higher representation among possible SBS admissions than
con�rmed SBS admissions (62.1% vs. 54.2%; p = 0.0005). Con�rmed SBS was most common in large
hospitals, while possible SBS was more frequent in medium and small-sized hospital (p = 0.0082).
Possible SBS was also more frequent than con�rmed SBS in urban teaching hospitals when compared to
urban non-teaching and rural hospitals (p = 0.0054).

3.2 Time trends in rate of SBS
In Table 1, we summarize the rates (per 100,000 census population) for non-SBS abuse, possible SBS,
con�rmed SBS, and total SBS. The overall rate of total SBS diagnoses was 4.5 (± 0.3) for every 100,000
children 3 years old and younger from 1998–2014, whereas the rate of non-SBS abuse was 19.6 (± 1.0).
The overall rate of con�rmed SBS and possible SBS admissions was 3.8 (± 0.3) and 1.6 (± 0.1),
respectively. The annual rate of non-SBS abuse admissions remained fairly stable, with the lowest rate of
admissions in 2000 (16.6 ± 2.0) and the highest rate of admissions in 2010 (25.8 ± 4.2). However, the rate
of admissions for con�rmed SBS abuse increased from 3.6 (± 0.6) in 1998 to 5.1 (± 0.9) in 2005, at which
point the rate decreased to 1.3 (± 0.2) in 2014. Conversely, the rate of admissions for possible SBS
increased gradually per year. In 1998, the rate of possible SBS admissions was 0.6 (± 0.2) and steadily
increased to 2.4 (± 0.4) in 2014.

Time trends in probability of type of abuse diagnosis. Shown in Figs. 1–3 are the results from the quasi-
likelihood analyses (solid line and 95% con�dence band) of the time trends in the type of abuse. A
signi�cant difference (p < 0.0001) was found in the overall trends of the probability of abuse being
diagnosed as possible SBS versus con�rmed SBS (Fig. 1). Possible SBS gradually increased over time,
whereas con�rmed SBS slightly increased until 2001 and then decreased from 2002 to 2014 with the
trends crossing over in 2011. In 1998, the estimated probability of possible SBS was 2.8% (95% CI: 1.7,
4.6), whereas the chance of con�rmed SBS was 18.5% (95% CI: 12.5, 26.4). In 2014, the estimates for
possible SBS and con�rmed SBS were 9.4% (95% CI: 7.7, 11.3) and 5.3% (95% CI: 3.4, 8.2), respectively.

Shown in Fig. 2 are the statistically signi�cant trends for possible SBS versus con�rmed SBS by age
group: < 1 year old, 1 year old, and 2 or 3 years old. The decrease in the probability of con�rmed SBS was
largest for infants (< 1 year old), declining from 29.9% (95% CI: 23.2, 37.4) in 1998 to 3.2% (95% CI: 1.4%,
7.3%) in 2014, a decrease of 26.7%. Con�rmed SBS diagnosis trends for infants (< 1 year old) overlapped
with possible SBS in 2011. The decrease in con�rmed SBS diagnosis trends was more attenuated for
young toddlers (1 year old) than for older toddlers (2 or 3 years old) between 1998 and 2014, decreasing
by 8.3% for young toddlers (15.5% [95%: 9.4%, 24.4%] v. 7.2% [95% CI: 3.7%, 13.6%], respectively), and
decreasing by 4.0% for older toddlers (11.2% [95%: 5.9%, 20.4%] v. 7.2% [95% CI: 3.2%, 13.9%],
respectively). The probability of possible SBS increased for all age groups in the same time period.
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Shown in Fig. 3 are the statistically signi�cant trends for possible SBS versus con�rmed SBS by hospital
size (based on bed count). The decrease in the probability of con�rmed SBS was largest for large
hospitals between 1998 and 2014 (26.9% [95% CI: 19.4, 35.9] v. 8.7% [95% CI: 5.7%, 13.0%]), overlapping
with the probability of possible SBS in 2010. This decrease in con�rmed SBS was less attenuated among
medium-sized hospitals (17.8% [95%: 9.6%, 30.6%] v. 8.7% [95% CI: 4.6%, 15.4%]) than small hospitals
(23.7% [95%: 13.6%, 37.3%] v. 6.8% (95% CI: 3.0%, 14.4%]) between 1998 and 2014. In contrast, the
probability of possible SBS increased for each hospital size during the same time period.

The trends for con�rmed and possible SBS among females and males were similar to the overall trend
(Fig. 4). For males, the probability of con�rmed SBS increased from 20.5% (95% CI: 13.4%, 30.1%) in 1998
to 21.8% (95% CI: 16.8%, 27.7%) in 2000, and then decreased to 5.0% (95% CI: 2.9%, 8.5%) in 2014. In
contrast, the probability of a male receiving a possible SBS diagnosis increased gradually between 1998
to 2014 (3.1% [95% CI: 1.9, 4.8] v. 11.3% [95% CI: 9.3, 13.5], respectively). For females, the probability of a
con�rmed SBS diagnosis increased from 15.7% (95% CI: 9.2%, 25.4%) in 1998 to 19.2% (95% CI: 14.7%,
24.6%) in 2002, and then decreased to 5.6% (95% CI: 2.9%, 10.2%) in 2014, whereas the probability of a
female receiving a possible SBS diagnosis increased gradually by 4.3% from 1998 to 2014 (2.4% [95% CI:
1.1%, 5.2%] v. 6.7% [95% CI: 4.8%, 9.3%], respectively).

4. Discussion
We investigated seventeen-year trends of possible and con�rmed SBS diagnoses among young children
admitted to the hospital for abuse. In our study, SBS represented a small subset of overall abuse, which
aligns with literature on SBS.10,20,21 Consistent with children hospitalized for abuse, our �ndings indicate
that total SBS was more frequent among infants (< 1-year-old), boys, or low-income children compared to
non-SBS abuse. 10,23 It is unsurprising that SBS was more frequent among infants than non-SBS abuse,
given infants’ vulnerability to shaking.3–5,17

Our results indicating that girls more frequently received con�rmed SBS diagnoses than possible SBS
diagnoses approached signi�cance. In contrast, boys more frequently received possible SBS than
con�rmed SBS diagnoses. Our �ndings provide context for studies on the relationship between gender
and physical abuse diagnoses. When toddlers present with repeat abusive fractures, Ravichandiran and
colleagues24 reported that physicians initially missed the abuse of boys more often than girls. These
�ndings suggest that physicians may perceive injuries differently among boys and girls, possibly
because boys are socialized for rough-and-tumble play and are more prone to accidental injury.25

For every subgroup in our study, con�rmed SBS diagnoses have declined since 2002, while possible SBS
diagnoses have increased. In 2011, possible SBS diagnoses surpassed con�rmed SBS and remained
higher, i.e., ‘the crossover effect.’ SBS diagnoses varied by hospital size and type in our study, suggesting
a discrepancy in diagnostic processes. Possible SBS diagnoses were more common among urban
teaching hospitals and small to medium hospitals than for other hospital types, with the crossover effect
occurring as early as 2010.
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Public opinion and controversy among researchers about SBS may have contributed to demographic
variations and the crossover effect of SBS. First, public opinion about SBS appears to have shifted. Both
the CDC and AAP, which issue best practices for pediatric care, have promoted the use of broad terms like
AHT instead of SBS since the mid-2000s.9 Mainstream news coverage also has impacted public opinion
by focusing on legal cases related to SBS, rather than medical or scienti�c evidence, and framing SBS as
a questionable diagnosis.26 Together, media emphasis on legal issues and the AAP’s stance on SBS may
make physicians more reluctant to diagnose SBS.27 Second, the quality and value of SBS research has
recently been under scrutiny by some researchers and legal experts, citing inadequate scienti�c evidence
that the injuries typically associated with SBS are caused solely by shaking.28−30 Many researchers,
however, refute the claim that SBS is diagnosed purely by the presence of retinal hemorrhaging, brain
hemorrhaging, and brain swelling, a combination sometimes referred to as the “triad”.31−33 Narang and
Greeley,34 for example, emphasized that diagnosing SBS is a complex, context-driven process without
reputable diagnosis guidelines.

In all, we contribute to the literature by examining seventeen-year trends of SBS among young children
hospitalized for abuse, yet there are limitations. First, our possible SBS measure may not account for all
SBS victims who are hospitalized. Physicians use a variety of tools, including available diagnosis codes
and a child’s history, to diagnose SBS. We chose a combination of codes highly indicative of
acceleration/deceleration injury to avoid false-positive diagnoses, but these codes are not exhaustive.
Second, our analysis includes no correction for confounders in the estimation of time trends. The lack of
research on these trends, however, warranted our approach of estimating simple time trends by subgroup.
Finally, we may underestimate actual rates of SBS by excluding SBS victims who were not hospitalized.
This surveillance issue is a common problem for all studies on child maltreatment.

4.1 Implications
Our �ndings highlight the di�culty of de�ning and diagnosing SBS. Many physicians �nd SBS diagnoses
useful, yet the lack of standardized de�nitions and practice guidelines contribute to the complexity of
diagnostic processes. Findley and colleagues25 recommend the development of a national registry on
SBS and protocols for diagnosing SBS along with alternative explanations for SBS-like injuries. Likewise,
we propose that researchers and pediatric medical providers agree to a standardized de�nition and
diagnostic guidelines for SBS, much like the AHT guidelines proposed by CDC, which may help reduce
discrepancies in diagnosis and treatment and improve options for surveillance.35,36

The distinct biomechanics and etiology of SBS have implications for pediatric education, research, and
prevention. Biomechanics research is a main source of evidence about the mechanisms by which
shaking injures the pediatric brain. However, biomechanics is not a regular feature of pediatric education.
Inclusion of a module on the biomechanics of brain injury could help physicians better understand the
underlying mechanical pathways for injury and related symptoms and outcomes for infant-shaking
injuries, as well as injuries like sports concussions. Investment in biomechanical research, which has not
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been prominent in injury prevention research for two decades, would also advance knowledge of causal
mechanisms.

Finally, our �nding that total SBS has increased over time suggests that prevention efforts have not been
far-reaching enough to address the scope of the problem. Most prevention programs focus on raising
awareness about normal infant crying and the dangers of shaking a baby, as well as improving
caregivers’ response to crying.37 Results from these programs are promising, suggesting that prevention
programs can improve parental knowledge about crying behaviors and may help reduce emergency
department visits for prolonged crying.38 The Period of PURPLE Crying, for example, is a prevention
campaign designed by the National Center on Shaken Baby Syndrome and well known for its empirical
support.34,35 Given our �ndings and the evidence on prevention programs, prevention programs should be
expanded to more locations and offered to more expecting parents.

5. Conclusion
SBS is a severe form of child physical abuse with lifelong consequences for survivors. Our study �ndings
demonstrated that con�rmed SBS has decreased since 2002 while possible SBS has increased. The
discrepancy between trends in possible and con�rmed SBS suggests difference in norms for diagnosing
SBS. Future research should investigate diagnostic processes for SBS and the reasons why cases are
diagnosed as SBS or not. Stopping the cycle of SBS requires that society adopt policies and programs to
support new parents who are overwhelmed and susceptible to shaking their infants. In the absence of
systemic changes, our youngest and most vulnerable members of society will continue experiencing SBS,
a highly preventable public health problem.
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Table 1.  National hospital admissions for children up to three years, 1998 - 2014, patient- and hospital-level descriptive statistics, N (%), by type
of abuse.
Variable Possible SBS Confirmed SBS Chi-square Total SBS  Non-SBS Abuse Chi-square

4,209 (29.4) 10,083 (70.6) P value 14,292 (21.4) 52,562 (79.2) P value
Rates (per 100,00 population)       
Total rate of abuse  1.6 (± 0.1) 3.8 (± 0.3) --- 5.4 (± 0.3) 19.6 (± 1.0) ---
Rate of abuse per year       

1998 0.6 (± 0.2) 3.6 (± 0.6) --- 4.1 (± 0.7) 17.8 (± 2.5) ---
1999 1.1 (± 0.3) 6.4 (± 1.0) --- 7.5 (± 1.2) 20.1 (± 2.3) ---
2000 0.6 (± 0.2) 4.6 (± 0.8) --- 5.2 (± 0.9) 16.6 (± 2.0) ---
2001 1.0 (± 0.3) 4.5 (± 0.8) --- 5.5 (± 1.1) 19.1 (± 3.1) ---
2002 0.7 (± 0.2) 4.3 (± 0.8) --- 5.0 (± 0.9) 17.5 (± 2.3) ---
2003 1.1 (± 0.3) 5.0 (± 0.8) --- 6.1 (± 1.0) 18.2 (± 2.6) ---
2004 1.3 (± 0.4) 4.8 (± 0.9) --- 6.1 (± 1.2) 18.1 (± 2.7) ---
2005 2.0 (± 0.6) 5.1 (± 0.9) --- 7.1 (± 1.3) 22.7 (± 3.6) ---
2006 1.3 (± 0.4) 4.5 (± 0.8) --- 5.9 (± 1.0) 17.9 (± 2.5) ---
2007 2.0 (± 0.6) 3.8 (± 0.7) --- 5.8 (± 1.1) 18.7 (± 3.5) ---
2008 1.2 (± 0.4) 3.8 (± 0.6) --- 5.0 (± 0.9) 17.3 (± 2.9) ---
2009 1.9 (± 0.5) 3.1 (± 0.6) --- 5.0 (± 1.0) 17.3 (± 2.8) ---
2010 1.9 (± 0.5) 3.6 (± 0.6) --- 5.6 (± 0.9) 25.8 (± 4.2) ---
2011 2.6 (± 0.7) 1.5 (± 0.3) --- 4.1 (± 0.9) 18.8 (± 3.8) ---
2012 2.3 (± 0.4) 2.2 (± 0.3) --- 4.4 (± 0.5) 21.4 (± 2.0) ---
2013 2.5 (± 0.4) 2.0 (± 0.3) --- 4.5 (± 0.5) 23.0 (± 2.0) ---
2014 2.4 (± 0.4) 1.3 (± 0.2) --- 3.7 (± 0.4) 22.5 (± 2.0) ---

Patient Characteristics       
Age       

< 1 2,744 (65.2) 8,162 (80.9) < 0.0001 10,906 (76.3) 33,428 (63.6) < 0.0001
1 700 (16.6) 1,160 (11.5)  1,860 (13) 8,705 (16.6)  
2/3 765 (18.2) 761 (7.5)  1,526 (10.7) 10,429 (19.8)  

Sex       
Female 1,530 (36.4) 4,067 (40.3) 0.0749 5,597 (39.2) 22,486 (42.8) 0.0007
Male 2,679 (63.6) 6,016 (59.7)  8,695 (60.8) 30,075 (57.2)  

Race       
Asian or Pacific Islander 63 (1.5) 260 (2.6) 0.2402 323 (2.3) 467 (0.9) < 0.0001
Black 853 (20.3) 1,992 (19.8)  2,845 (19.9) 12,774 (24.3)  
Hispanic 718 (17.1) 1,614 (16)  2,332 (16.3) 9,261 (17.6)  
Native American 58 (1.4) 84 (0.8)  142 (1) 500 (1)  
Other 310 (7.4) 574 (5.7)  884 (6.2) 2,632 (5)  
White 2,206 (52.4) 5,559 (55.1)  7,765 (54.3) 26,928 (51.2)  

Income       
1st Quartile 1,262 (30) 2,558 (25.4) 0.0005 3,820 (26.7) 18,216 (34.7) < 0.0001
2nd Quartile 1,349 (32.1) 2,906 (28.8)  4,255 (29.8) 15,490 (29.5)  
3rd Quartile 1,037 (24.6) 2,572 (25.5)  3,609 (25.3) 11,703 (22.3)  
4th Quartile 560 (13.3) 2,047 (20.3)  2,607 (18.2) 7,153 (13.6)  

Hospital Characteristics       
Hospital Type (since 2008)       

Government, nonfederal 331 (14.4) 413 (14.9) 0.0677 744 (15.9) 3,641 (14.6) 0.6438
Private, investor-owned 98 (4.3) 243 (8.7)  341 (6.7) 1,541 (6.7)  
Private, not-for-profit 1,874 (81.4) 2,123 (76.4)  3,997 (77.4) 17,700 (78.6)  

Hospital Size (bed count)       
Large 2,380 (57.4) 6,704 (66.7) 0.0082 9,084 (64.0) 32,545 (62.5) 0.4798
Medium 1,111 (26.8) 1,944 (19.3)  3,055 (21.5) 12,063 (23.2)  
Small 656 (15.8) 1,398 (13.9)  2,054 (14.5) 7,455 (14.3)  

Hospital Location / Teaching       
Rural 45 (1.1) 328 (3.3) 0.0054 373 (2.6) 3,294 (6.3) < 0.0001
Urban Non-Teaching 263 (6.2) 1,258 (12.5)  1,521 (10.6) 6,808 (13)  
Urban Teaching 3,901 (92.7) 8,497 (84.3)  12,398 (86.7) 42,460 (80.8)  
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Hospital Region       
Midwest 1,210 (28.7) 2,707 (26.8) 0.1281 3,917 (27.4) 13,928 (26.5) 0.2049
Northeast 436 (10.4) 1,518 (15.1)  1,954 (13.7) 8,459 (16.1)  
South 1,675 (39.8) 4,177 (41.4)  5,852 (40.9) 20,144 (38.3)  
West 888 (21.1) 1,681 (16.7)   2,569 (18) 10,029 (19.1)  

Figures

Figure 1

Overall time trend in the probability of diagnosing abuse as Con�rmed SBS, Possible SBS, and Non-SBS
abuse.



Page 15/17

Figure 2

Overall time trend in the probability of diagnosing abuse as Con�rmed SBS, Possible SBS, and Non-SBS
abuse by age of patient.
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Figure 3

Overall time trend in the probability of diagnosing abuse as Con�rmed SBS, Possible SBS, and Non-SBS
abuse by hospital bed-size.
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Figure 4

Overall time trend in the probability of diagnosing abuse as Con�rmed SBS, Possible SBS, and Non-SBS
abuse by sex of patient.


