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Abstract

OBJECTIVES: Previous studies have revealed racial/ethnic and socioeconomic disparities in 

quality of care and patient safety. However, these disparities have not been examined in a pediatric 

inpatient environment by using a measure of clinically confirmed adverse events (AEs). In this 

study, we do so using the Global Assessment of Pediatric Patient Safety (GAPPS) Trigger Tool.

METHODS: GAPPS was applied to medical records of randomly selected pediatric patients 

discharged from 16 hospitals in the Pediatric Research in Inpatient Settings Network across 4 US 
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regions from January 2007 to December 2012. Disparities in AEs for hospitalized children were 

identified on the basis of patient race/ethnicity (black, Latino, white, or other; N = 17336 patient 

days) and insurance status (public, private, or self-pay/no insurance; N = 19 030 patient days).

RESULTS: Compared with hospitalized non-Latino white children, hospitalized Latino children 

experienced higher rates of all AEs (Latino: 30.1 AEs per 1000 patient days versus white: 16.9 

AEs per 1000 patient days; P ≤ .001), preventable AEs (Latino: 15.9 AEs per 1000 patient days 

versus white: 8.9 AEs per 1000 patient days; P = .002), and high-severity AEs (Latino: 12.6 AEs 

per 1000 patient days versus white: 7.7 AEs per 1000 patient days; P = .02). Compared with 

privately insured children, publicly insured children experienced higher rates of preventable AEs 

(public: 12.1 AEs per 1000 patient days versus private: 8.5 AEs per 1000 patient days; P = .02). 

No significant differences were observed among other groups.

CONCLUSIONS: The GAPPS analysis revealed racial and/or ethnic and socioeconomic 

disparities in rates of AEs experienced by hospitalized children across a broad range of geographic 

and hospital settings. Further investigation may reveal underlying mechanisms of these disparities 

and could help hospitals reduce harm.

Disparities in care processes and outcomes related to race, ethnicity, primary language, and 

insurance status have been identified throughout the health care system. In 2003, the 

Institute of Medicine summarized many of these findings and offered possible solutions.1 In 

pediatrics in particular, disparities have been found in health status,2 insurance coverage,3 

access to care, use of services,4–6 level of pain experienced, and treatment of pain.7 Studies 

have revealed that families and patients who do not speak English as a primary language at 

home,8 as well as patients with public insurance,9 are especially vulnerable to poor-quality 

care.

Patient safety is an ongoing area of concern for pediatric disparities.10 Previous research has 

suggested that disparities in patient safety exist for black and Latino children, for children 

whose families do not primarily speak English,11 and for children on Medicaid insurance.12 

Inpatient adverse events (AEs) have been identified via a variety of methods, including 

voluntary provider reporting,13 manual chart review,14 and discharge record analysis.15 

Trigger tools are used to identify elements of medical records that potentially represent AEs, 

which are then investigated by clinicians to determine the presence of AEs. Trigger tools are 

more efficient than an exhaustive manual chart review and are more likely to detect AEs than 

voluntary incident reporting or an examination of billing codes.16 The Global Assessment of 

Pediatric Patient Safety (GAPPS) Trigger Tool builds on previous pediatric trigger tools 

because it can be used to rigorously evaluate the accuracy of each trigger, measure interrater 

reliability, and ensure consistency across hospital contexts.17 To our knowledge, patient 

safety disparities have not been previously identified in the pediatric inpatient environment 

by measuring rates of clinically confirmed AEs in a multisite investigation.

METHODS

We used GAPPS to examine the prevalence of disparities in AE rates in different patient 

populations across a range of hospitals with varying characteristics. GAPPS was applied to 

medical records of randomly selected patients discharged between January 2007 and 
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December 2012 from 16 hospitals selected through the Pediatric Research in Inpatient 

Settings Network. This process has been described previously.17 Briefly, nurse reviewers at 

each hospital investigated selected records, identifying AEs on the basis of GAPPS triggers. 

Once identified, 2 secondary physician reviewers independently adjudicated on AEs. Once 

confirmed, severity of AEs was rated by using National Coordinating Council for 

Medication Error Reporting and Prevention standards, and preventability was rated by using 

a 4-point Likert scale. The institutional review boards at each hospital approved all study 

procedures.

Hospital Characteristics

We selected 4 hospitals from each of 4 US regions: Northeast, Midwest, West, and South. 

Academic or nonacademic community status was determined by categorizations set by the 

American Hospital Association,18 and a balance of academic and nonacademic hospitals 

was selected from each region.

Patient Characteristics

Race/ethnicity and insurance status were abstracted from selected medical records. Race/

ethnicity was recorded by using the categories Alaskan native, American Indian, Asian, 

black, non-Latino white, Latino, native Hawaiian or other Pacific Islander, and other. We 

combined patients in the categories Alaskan native; American Indian; Asian; native 

Hawaiian or other Pacific Islander; and non-white, non-Latino other into a single “Other” 

category because each of the categories represented a small number of hospitalizations.

Insurance status was recorded by using 6 nonmutually exclusive categories: Medicaid, 

Medicare, private insurance, self-pay, no insurance, and not recorded. We excluded 

hospitalizations for patients covered by Medicare because pediatric eligibility for Medicare 

is based on having specific medical conditions.19 We combined self-pay and no insurance 

into a single category and excluded records with no recorded insurance status. Therefore, we 

categorized patients into public insurance (Medicaid), private insurance, and selfpay/no 

insurance groups. Patients who were recorded as having both private and public insurance 

were included in the private insurance group.

Statistical Analysis

We examined the distribution of overall, preventable, and high-severity AEs. AEs with 

National Coordinating Council for Medication Error Reporting Prevention severity 

categories of F to I were considered high severity.20 AEs were compared by racial and/or 

ethnic group (black, white, Latino, and other) and insurance status (public insurance, private 

insurance, and self-pay/no insurance). To assess the number of AEs per 1000 patient days 

for the aforementioned characteristics, we performed Poisson regression models with race/

ethnicity and insurance status as predictors (included in the model independently). All 

between-group differences were tested at a 2-sided 0.05 significance level.
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RESULTS

Of 3790 medical records reviewed, race/ ethnicity was documented in 3231; there were 

17336 patient days for this group. Insurance status was documented in 3468 records with 

19030 patient days. As previously reported,21 reviewers identified a total of 413 AEs (19.5 

AEs per 1000 patient days; 95% confidence interval [CI]: 17.6–21.4) and 209 preventable 

AEs (9.9 AEs per 1000 patient days; 95% CI: 8.5–11.2) across the entire cohort of patients.

In an examination of potential disparities by race/ethnicity, only the Latino subset showed a 

difference from the white (reference) group (Table 1). This difference persisted across all 

AEs (Latino: 30.1 AEs per 1000 patient days versus white: 16.9 AEs per 1000 patient days; 

P ≤ .001), preventable AEs (Latino: 15.9 AEs per 1000 patient days versus white 8.9 AEs 

per 1000 patient days; P = .002), and high-severity AEs (Latino: 12.6 AEs per 1000 patient 

days versus white 7.7 AEs per 1000 patient days; P = .02).

When examining the insurance status groups, there were fewer AEs in the self-pay/insurance 

category for all AEs compared with those in the private insurance category, although this 

disparity did not reach significance (self-pay/no insurance: 7.7 AEs per 1000 patient days 

versus private: 18.7 AEs per 1000 patient days; P = .08; Table 2). The public insurance 

group had a higher AE rate compared with the private insurance group, but the difference 

did not reach significance (public: 22.3 AEs per 1000 patient days versus private: 18.7 AEs 

per 1000 patient days; P = .09). However, the public group had a significantly higher 

preventable AE rate than the private group (public: 12.1 AEs per 1000 patient days versus 

private: 8.5 AEs per 1000 patient days; P = .02).

DISCUSSION

In a 16-hospital study, we found higher rates of AEs, including preventable and high-

severity AEs, among hospitalized Latino versus white children. We also found higher rates 

of preventable AEs for hospitalized children with public versus private insurance.

The AE disparity between Latino and white patients persisted across AE type. Although we 

cannot be certain from this investigation, we hypothesize that language barriers may 

contribute to this disparity and should be further explored. Compared with white children, 

Latino children are less likely to speak English at home.6 Disparities in health, use of health 

services, and access to care have been found for this population.8 Adverse patient safety 

events due to language barriers have been documented, sometimes resulting from 

misinterpretation among practitioners, patients, and families.11,22 However, to our 

knowledge, linguistic disparities in pediatric inpatient safety events have not been measured 

on a large scale.

Despite previously reported health and patient safety disparities for black children on a 

national level,10 particularly in birth trauma,23 we did not find statistically significant 

differences in AE rates between hospitalized black and white children. Further examination 

of the relationship among AE rates, race/ethnicity, and health disparities is required to 

understand this discrepancy. With this study, we may not have had sufficient statistical 

power to identify the potential disparity. Health disparities among black and white children 
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on a national level are primarily driven by a wider range of factors other than inpatient 

safety.24

The insurance status disparity in the frequency of preventable AEs should also be 

investigated. Because children must fall below a family income threshold to be eligible for 

Medicaid, insurance status disparities indicate socioeconomic inequalities in patient safety. 

The potentially lower AE rates for the self-pay/no insurance category call for further study 

as well. This category likely includes children with both families with limited resources and 

families with relatively high socioeconomic status who can afford to pay out of pocket.

The mechanisms of racial and/or ethnic and insurance status disparities necessitate further 

exploration. Provider bias and discrimination may play a role; providers may unconsciously 

or consciously perceive25 or treat26 patients differently depending on their insurance status, 

socioeconomic status, or race/ethnicity. Closer examination of patient and family experience 

and coordination of care could be used to determine key processes and moments in which 

these disparities are perpetuated.

This work has limitations. The data were collected from 2007 to 2012, and the quality of 

care may have changed since that time. More recent data may yield differing results. 

Additionally, although trigger-based safety event identification represents the most sensitive 

method that is currently employed widely, some events likely escaped the review process. 

Medical record review-based investigations have human reviewers who are central to the 

capture of events, and therefore may miss events. Furthermore, because of potential bias, 

individuals documenting events in charts or reviewing charts for AEs may be more or less 

likely to identify AEs or rate them as preventable depending on patient race/ ethnicity or 

insurance status. Other demographic variables (eg, age) or medical variables (eg, severity of 

illness and length of stay) may be associated with and/or confound race/ethnicity or 

insurance status and may also contribute to disparities.

CONCLUSIONS

We found a higher incidence of AEs in hospitalized Latino children compared with 

hospitalized non-Latino white children as well as a higher incidence of preventable AEs in 

hospitalized children with public insurance. In addition to employing process-based 

improvements to address safety events, understanding the nature of these disparities may 

assist hospitals in reducing their rates of harm.
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