
ABSTRACT
Objective: Button battery ingestion poses a significant risk of morbidity and mortality in the pediatric population following esophageal impac-
tion. The Area Deprivation Index (ADI) reflects a geographic area's level of socioeconomic deprivation based on household income, employment 
status, education level, and housing quality. This study aimed to evaluate the associations between elevated ADI and button battery ingestion.
Methods: Through a 12-year retrospective single-center study of patients under age 14 with suspected foreign body ingestion, 1,017 subjects 
were identified using ICD 9 and 10 codes for airway and esophageal foreign body ingestion, of which 324 met the inclusion criteria. ADI was 
calculated using the patient's address, with "high" being greater than the 50th percentile. We employed binary multivariable logistic regression 
to predict high illness severity.
Results: Of the 324 patients with foreign body ingestion, 56.8% were Caucasian, 20.7% Hispanic, and 14.5% Black. The foreign bodies ingested 
included coins (33%), batteries (3.7%), and peanuts (5.3%). Foreign body locations were in the gastrointestinal tract (48.3%) and airway (14.2%). 
In the high ADI (> 50th percentile) cohort, patients were younger (p = 0.040) and more likely to be Spanish-speaking (95% confidence interval 
[CI] 1.069–4.997, p = 0.023). Button battery ingestion was associated with higher ADI (95% CI 1.020–14.191, p = 0.032) and a higher likelihood of 
endoscopy for esophageal foreign body ingestion (95% CI 1.160–25.257, p = 0.016). Illness severity was higher in patients with button battery 
ingestion (95% CI 1.646–36.606, p = 0.010).
Conclusion: Whether through increased education outreach at the pediatrician's office or the circulation of safety materials, communities with 
high ADI warrant our time and educational resources to reduce morbidity and mortality in their pediatric populations. Advocacy efforts among 
industry representatives, stakeholders, and policymakers will be paramount in eliminating button battery injuries.

INTRODUCTION

Button battery ingestion presents a significant health risk, leading to morbidity 
and mortality in the pediatric population, especially in children younger than 
5 years and with batteries larger than 2 cm in diameter. The rising incidence 
of button battery ingestion among children is likely attributable to their wide-
spread use in consumer electronics. Mortality often results from esophageal 
mucosal, airway, or vascular injury [1,2]. Over the past two decades, there has 
been a sevenfold surge in the risk of complications associated with larger, more 
potent batteries. Reported incidences of ingestion range from 7 to 25% [3–5].

The Area Deprivation Index (ADI) measures socioeconomic deprivation in 
geographic areas, assessing social determinants of health such as healthcare 
access, disease severity, progression, and outcomes [6,7]. Studies have linked 
higher ADI with increased healthcare resource use, patient morbidity, and hos-
pital costs [8,9]. Although previous research has highlighted the prevalence 
of accidental injuries in children from socioeconomically disadvantaged back-
grounds [10], the specific impact of socioeconomic status on ingestion patterns 
remains inadequately explored. Significantly, a recent investigation conducted 
by Chen et al. has established a correlation between socioeconomic status and 

the ingestion of esophageal foreign bodies in pediatric patients [10]. These 
foreign bodies include a variety of items such as button batteries, magnets, 
sharp objects, and bones. However, the exact impact of socioeconomic factors 
on the ingestion patterns of specific button batteries has not been thoroughly 
investigated.

This study hypothesized that a lower socioeconomic status, as indicated 
by a higher ADI, was associated with an increased risk of button battery in-
gestion in children. It aimed to examine the complex relationship between 
socioeconomic disparities and pediatric health outcomes, focusing specifically 
on button battery ingestion incidents. By analyzing pediatric cases of button 
battery ingestion, this research sought to highlight the wider implications of 
socioeconomic factors on emergency healthcare access, treatment timelines, 
and overall patient recovery in acute pediatric injuries.

METHODS

Patient Selection
We conducted a retrospective, single-center study involving 1,107 pediatric 
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patients aged below 14 years, who were subjected to bronchoscopy or 
esophagoscopy for the removal of suspected aerodigestive foreign bod-
ies at Maria Fareri Children’s Hospital, from January 1, 2010, to March 1, 
2022. Older teenagers were not included in our study due to the institu-
tional cutoff for pediatric surgical care being 14 years; consequently, indi-
viduals beyond this age are attended to by the adult services. Identifica-
tion of subjects was achieved through the use of ICD-9 and ICD-10 codes 
pertaining to airway and esophageal foreign body ingestion. The study 
protocol received expedited approval from the Institutional Review Board 
(IRB #14834) at New York Medical College/Westchester Medical Center, 
adhering to the Health Insurance Portability and Accountability Act (HI-
PAA) guidelines. Inclusion criteria for our analysis were patients aged 14 
years or younger from whom the aerodigestive foreign body was success-
fully extracted in the operating room utilizing bronchoscopy or esophago-
scopy; all other individuals were excluded.

Data Collection
Patients included in the study underwent a thorough manual review of 
their medical records. Data collection encompassed demographic infor-
mation, clinical and medical history, insurance status, time from the emer-
gency room to the operating room, identity of foreign body, medical co-
morbidities, symptoms at presentation, radiologic imaging obtained, type 
of anesthesia, intraoperative ventilation, duration of anesthesia exposure, 
anesthesia induction and maintenance medications, postoperative dispo-
sition, complications, and length of hospital stay. Additionally, the residen-
tial addresses of the patients were employed to calculate an ADI.

Variable Definitions
The ADI was quantified on a scale from 0 to 100, where a value of 100 de-
noted the maximum level of socioeconomic deprivation. A high ADI was 
classified as exceeding the 50th percentile within our study cohort. The 
comorbidity index and symptom scale served as cumulative measures 
of individual comorbidities and presenting symptoms, respectively, with 
each being attributed a score of one. Consequently, a low score on either 
the comorbidity or symptom scale signified the absence of comorbidities 
or presenting symptoms. High illness severity was characterized by pa-
tients who necessitated continued intubation or admission to the Inten-
sive Care Unit (ICU) following surgery. The metallic objects of interest in 
this study included both coins and button batteries.

Statistical Analysis
Descriptive statistics were utilized to present baseline characteristics. 
Normally distributed continuous variables were analyzed using the Stu-
dent's t-test, while non-normally distributed continuous variables were 
compared using the Mann-Whitney U test. Categorical variables were 
compared between groups using the Chi-square test. Univariate binary 
regression was employed to identify statistically significant variables of 
interest. Subsequently, multivariate binary logistic regression was applied 
to evaluate independent predictors of high illness severity. A correlation 
matrix was examined to ascertain the presence of confounders. Analyses 
specific to foreign bodies were conducted within cohorts possessing all 
pertinent data. Statistical significance was determined at a threshold of p 
< 0.05. All analyses were performed utilizing SPSS (IBM SPSS Statistics for 
Windows, Version 29.0, Armonk, NY: IBM Corp).

RESULTS

Among 1,107 patients evaluated for aerodigestive foreign body ingestion, 
324 were found to meet the inclusion criteria. Of these, 136 (42.0%) were 
female, with a median age of 3.1 years. The median ADI stood at 21.0, with 
an interquartile range of 10.0 to 38.0. The racial composition of the co-
hort included 184 (56.8%) Caucasian, 67 (20.7%) Hispanic, and 47 (14.5%) 
Black patients. The foreign bodies ingested included coins (33%), batteries 
(3.7%), and peanuts (5.3%). Foreign body locations were in the gastroin-
testinal tract (48.3%) and airway (14.2%). The most frequently observed 
presenting symptoms included cough (27.5%), vomiting (24.4%), and dys-
phagia (19.8%). Furthermore, asthma was documented as a comorbidity 
in 12.3% of the patients (Table 1).

Patients with a high ADI were more likely to be Spanish-speaking (95% 
confidence interval [CI] 1.069–4.997, p = 0.023) and experienced longer 
wait times from the emergency room to the operating room (95% CI 
1.022–2.634, p = 0.026) across all types of foreign body ingestions. Those 
in the high ADI group were also more inclined to have ingested metallic 
objects (95% CI 1.517–3.811, p < 0.001) and were more likely to undergo 
esophagogastroduodenoscopy (95% CI 1.251–3.081, p = 0.002). Normal 
imaging results were observed more frequently among high ADI patients 
(95% CI 1.299–3.384, p = 0.002). Additionally, the high ADI cohort tended 
to be younger (p = 0.040, Table 2).

Table 1. Demographic and Clinical Characteristics of Patients (n = 324)

Characteristic Number

Demographics

Median age, years (IQR) 3.1 (1.4–8.0)

Sex

Female, n (%) 136 (42.0)

Male, n (%) 188 (58.0)

Median ADI (IQR) 21.0 (10.0–38.0)

Ethnicity

Caucasian, n (%) 184 (56.8)

Black, n (%) 47 (14.5)

Hispanic, n (%) 67 (20.7)

Other ethnicities, n (%) 26 (8.0)

Insurance Status

Insured, n (%) 305 (94.1)

Uninsured, n (%) 19 (5.9)

Language proficiency

English, n (%) 288 (88.9)

Spanish, n (%) 31 (9.6)

Other languages, n (%) 5 (1.5)

Foreign bodies ingested

Metallic objects

Coins, n (%) 107 (33)

Button batteries, n (%) 13 (4)

Peanuts, n (%) 17 (5.3)

Other objects, n (%) 187 (57.7)

Presenting symptoms

Cough, n (%) 89 (27.5)

Dysphagia, n (%) 64 (19.8)

Cyanosis, n (%) 16 (4.9)

Vomiting, n (%) 79 (24.4)

Wheezing, n (%) 39 (12.0)

Comorbidities

Asthma, n (%) 40 (12.3)

Cognitive delay, n (%) 22 (6.8)

Gastroesophageal reflux disease, n (%) 9 (2.8)

Abbreviations: ADI, area deprivation index; IQR, interquartile range.
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An escalation in illness severity following foreign body ingestion was 
associated with an increased number of comorbidities (95% CI 1.094–
3.896, p = 0.025), a greater number of symptoms at presentation (95% CI 
1.062–2.201, p = 0.022), and was particularly noted when the ingested for-
eign body was a button battery (95% CI 1.646–36.606, p = 0.010, Table 3).

Button battery ingestion was associated with a higher ADI (95% CI 
1.020–14.191, p = 0.032) and an elevated need for esophagogastroduo-
denoscopy (95% CI 1.160–25.257, p = 0.016). Patients with button battery 
ingestion were less likely to have the ingestion event witnessed (95% CI 
0.022–0.466, p < 0.001). Notably, there was a reduction in the time from 
the emergency room to the operating room (p = 0.004) and an increase in 
the length of hospital stay (p < 0.001) following button battery ingestion. 
An elevated ADI was observed in patients who ingested button batteries 
(p = 0.020, Table 4).

DISCUSSION

ADI Influences on Button Battery Ingestion Risks
Our research identified a significant correlation between the ADI and the 
incidence of metallic object ingestions, specifically button batteries. We 

found that patients from higher ADI settings were more prone to being 
uninsured, experiencing unwitnessed button battery ingestions, and sus-
taining severe injuries. These findings imply that socioeconomic dispari-
ties markedly affect both the risk and severity of button battery ingestions.

We hypothesized that families from economically disadvantaged 
communities might postpone seeking medical care for their children due 
to various obstacles [11]. Additionally, the absence of consistent, person-
alized childcare in these communities could lead to a greater frequency 
of unwitnessed ingestions, given that families in higher ADI settings may 
lack dependable access to quality childcare, thereby heightening the risk 
of button battery ingestion.

Corroborating our findings, Chen et al. underscored housing instabil-
ity, material deprivation, and elevated poverty levels as significant predic-
tors of increased risks for ingesting hazardous foreign bodies, including 
button batteries [10]. Ijaduola et al. reported a higher incidence of ear, 
nose, and throat foreign bodies among Nigerian children from lower so-
cioeconomic backgrounds [12], while Hur et al. established a correlation 
between lower income, public insurance, and the occurrence of retained 
esophageal foreign bodies in Los Angeles [13]. Additionally, research by 
Sinclair et al. in Atlanta, Georgia, showed a disproportionate incidence 
of esophageal button battery ingestions among Black children, with the 

Table 2. Comparative Analysis of Foreign Body Ingestion Outcomes by ADI

Characteristic High ADI (n = 149) Low ADI (n = 175) Odds ratio (95% CI) p value

Preoperative transfer time

ER to OR time above average, n (%) 55 (36.9) 46 (26.3) 1.641 (1.022–2.634) 0.026

Ethnicity

Caucasian, n (%) 73 (49.0) 111 (63.4) 0.554 (0.355–0.864) 0.006

Hispanic, n (%) 41 (27.5) 26 (14.9) 2.176 (1.255–3.772) 0.004

Language proficiency

Spanish, n (%) 20 (13.4) 11 (6.3) 2.311 (1.069–4.997) 0.023

Clinical indicator

Low symptom and comorbidity index, n (%) 29 (19.5) 20 (11.4) 1.873 (1.010–3.473) 0.032

Foreign body type

Metallic object, n (%) 72 (48.3) 49 (28.0) 2.404 (1.517–3.811) <0.001

Peanut, n (%) 3 (2.0) 14 (8.0) 0.236 (0.067–0.839) 0.013

Procedure details

Esophagogastroduodenoscopy, n (%) 73 (49.3) 58 (33.1) 1.963 (1.251–3.081) 0.002

General anesthesia with ETT, n (%) 80 (53.7) 71 (40.6) 1.698 (1.092–2.640) 0.012

Induction agent

Glycopyrrolate, n (%) 18 (12.2) 10 (5.7) 2.285 (1.020–5.118) 0.032

Propofol, n (%) 108 (72.5) 105 (60.0) 1.756 (1.098–2.809) 0.012

Rocuronium, n (%) 27 (18.1) 15 (8.6) 2.361 (1.204–4.630) 0.009

Maintenance agent

Volatile agent, n (%) 71 (48.0) 51 (29.1) 2.213 (1.400–3.498) <0.001

Intraoperative ventilation

Mechanical ventilation, n (%) 79 (53.0) 69 (39.4) 1.734 (1.114–2.698) 0.010

Postoperative outcome

Extubated, n (%) 79 (53.0) 68 (38.9) 1.776 (1.141–2.765) 0.007

Radiological assessment

Normal imaging, n (%) 111 (75.0) 103 (58.9) 2.097 (1.299–3.384) 0.002

Demographics

Mean age, years (SD) 4.8 (4.5) 5.8 (5.6) NA 0.040

Abbreviations: ADI, area deprivation index; CI, confidence interval; ER, emergency room; ETT, endotracheal tube; NA, not applicable; OR operating room.
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need for interpreter services suggesting extended button battery impac-
tion durations [14].

Impact of Delayed Medical Intervention
Delayed diagnosis and medical intervention significantly contribute to the 
increased morbidity and mortality associated with button battery inges-
tion. Children who present with aerodigestive symptoms following possi-
ble button battery ingestion necessitate a high degree of clinical suspicion 
to facilitate prompt battery removal. Unfortunately, this urgency is often 
compromised in communities with a higher ADI, where limitations in 
healthcare knowledge or unobserved ingestion incidents may occur [15].

The difficulty in diagnosing button battery ingestion is further exac-
erbated by the nonspecific and variable symptoms children may exhibit. 
While some children may show no symptoms, others can exhibit a wide 
range of symptoms including fever, vomiting, lethargy, reduced appetite, 
irritability, stridor, wheezing, cough, and hemoptysis [16]. A review of na-
tional button battery data from 2010 revealed that 27% of major adverse 
outcomes and 54% of fatalities were due to misdiagnosis, a consequence 
of the nonspecific symptomatology. The failure to promptly recognize 
and manage button battery ingestion can lead to life-threatening condi-
tions such as aortoesophageal fistulas and severe exsanguination [1].

In our study cohort, the patient with the highest ADI developed a tra-
cheoesophageal fistula after a delay exceeding 12 hours in button battery 
removal, ultimately leading to the patient's death. The occurrence of tra-
cheoesophageal fistula in button battery ingestion cases ranges from 2% 
to 8%, with mortality rates between 2% and 17%, underscoring the critical 
importance of timely medical intervention [17–20].

Diverse Mechanisms of Button Battery Harm
The mechanisms of injury following button battery ingestion are mul-
tifaceted, involving local pressure necrosis, metallic toxicity, corrosion 
from the battery's contents, and electrical injury [21]. The employment 
of high-voltage lithium cells, capable of generating hydroxide radicals, sig-
nificantly increases the risk of vascular injuries, esophageal burns, steno-
sis, fistulization, and even vocal cord paralysis. These complications can 
manifest as rapidly as two hours following the lodgment of the button 
battery [1,22,23].

A comprehensive review by Varga et al. in 2018, analyzing data from 
136,191 patients, reported the mortality risk associated with button bat-
tery ingestion as notably low, at 0.04% [21]. However, the primary causes 
of death in these cases were identified as massive hemorrhage due to the 
formation of a great vessel fistula or asphyxiation, which resulted from 
either blood aspiration or bronchopneumonia [21]. These outcomes un-
derscore the grave consequences of button battery ingestion, highlighting 
the urgency of addressing these injuries.

The physical location and orientation of the ingested button battery 
within the esophagus are critical in determining the nature and severity 
of subsequent complications. Impaction against the anterior esophageal 
wall can cause injuries to the trachea, vascular system, or vocal cords, 
potentially leading to the development of tracheoesophageal fistulas. On 

the other hand, a button battery that becomes lodged with its orientation 
towards the posterior esophageal wall is more likely to be associated with 
spondylodiscitis [24].

Moreover, long-term or late-stage complications, such as the develop-
ment of esophageal strictures or recurrent laryngeal nerve injuries, are also 
significant concerns. These issues may not manifest until weeks to months 
following the initial ingestion of the button battery, indicating the prolonged 
risk and the need for extended monitoring of affected individuals [1].

Additionally, long-term or late-stage complications, including the devel-
opment of esophageal strictures or recurrent laryngeal nerve injuries, pres-
ent significant concerns. These complications may not become apparent 
until weeks or months after the initial ingestion of the button battery, high-
lighting the extended risk and underscoring the necessity for prolonged 
monitoring of affected individuals [1].

Predictors of Button Battery Ingestion Outcomes
The literature presents a vital algorithm for predicting outcomes in button 
battery ingestion incidents. Scalise et al. developed a multivariate predic-
tion model to identify key predictors of severe outcomes, including the 
detection of an esophageal button battery on initial imaging, symptomatic 
presentation, and a button battery size greater than or equal to 2 cm [25]. 
Eliason et al. also underlined the critical importance of the duration of im-
paction, anode orientation of the battery, its voltage, and metallic compo-
sition as key predictors of chronic complications, highlighting the need for 
extended monitoring [26].

Intervention Strategies to Mitigate Injury
To mitigate the severity of injuries resulting from button battery ingestion, 
prompt intervention strategies are essential. The effectiveness of honey 
or sucralfate in neutralizing tissue pH and reducing mucosal damage has 
been demonstrated, especially when administered within five minutes of 
ingestion [27]. Moreover, irrigation with 0.25% acetic acid after battery re-
moval has proven effective in preventing delayed mucosal injuries, perfo-
rations, and the formation of strictures [28].

Standardizing Management of Button Battery Ingestion
Initiatives to unify the approach to button battery ingestion have been led 
by the Endoscopy Committee of the North American Society for Pediatric 
Gastroenterology, Hepatology, and Nutrition (NASPGHAN), which recom-
mends the urgent endoscopic removal of an impacted button battery 
within two hours [29]. Nevertheless, the application of these consensus 
guidelines in patient care remains inconsistent, affected by institutional ex-
perience and the availability of specialized resources. High-risk individuals, 
specifically those aged under 5 years or with button batteries larger than 2 
cm in diameter, are prioritized for endoscopic intervention to prevent pos-
sible complications [26,29].

Expedited Response to Button Battery Ingestions
Our research indicated that patients with a higher ADI typically encounter

 

Table 3. Predictors of High Illness Severity Identified Through Multivariate Binary Regression Analysis

Variable Odds ratio (95% CI) p value

Age 0.977 (0.860–1.111) 0.726

Comorbidity index 2.065 (1.094–3.896) 0.025

Symptom severity 1.529 (1.062–2.201) 0.022

Female 0.745 (0.226–2.452) 0.628

Button battery 7.763 (1.646–36.606) 0.010

Abbreviation: CI, confidence interval.

Archives of Otorhinolaryngology-Head & Neck Surgery. 2024;8(1):3 DOI: 10.24983/scitemed.aohns.2024.00182

ORIGINAL

4 of 7



prolonged times from the emergency room to the operating room when 
presenting with aerodigestive foreign bodies. This pattern highlights 
the role of socioeconomic factors in the accessibility and promptness of 
healthcare services. Conversely, in cases of button battery ingestions, our 
pediatric trauma center has introduced an expedited emergency activa-
tion protocol. This measure has effectively shortened the wait times from 
the emergency room to the operating room, proving that clinical urgency 
can surmount socioeconomic differences to guarantee timely care. The 
protocol is applied irrespective of the patient's socioeconomic status, re-
inforcing a commitment to equitable healthcare provision centered on 
clinical requirements.

Streamlining Hospital Care Pathways
Several variables contribute to the prolonged intervals from the emer-
gency room to the operating room for patients without button battery 
ingestions. These variables encompass hospital practices, the patient's 
clinical condition upon arrival, the preparedness of surgical and anesthe-
sia teams, operating room scheduling, and administrative procedures. To-
gether, they underscore the complexities inherent in healthcare logistics 
and the potential for inefficiencies within patient care pathways.

To address these challenges, a concerted effort is essential to stream-
line hospital processes. Optimizing each step from emergency room 
admission to operating room treatment, especially for high-risk patients 
such as those with button battery ingestions, is crucial. Such optimization 
can significantly enhance patient outcomes. This approach not only im-
proves the efficiency of healthcare delivery but also highlights the critical 
importance of swift intervention in emergency situations.

Optimizing Esophageal Battery Removal Protocols 
Our institutional policy mandates the immediate endoscopic removal of 
esophageal button batteries, in adherence to the NASPGHAN guidelines. 
In instances of severe mucosal damage or when retrieval is delayed be-
yond 12 hours, computed tomography scans are utilized, consistent with 
the guidelines of the European Society for Pediatric Gastroenterology, 
Hepatology, and Nutrition (ESPGHAN) [22]. Revisions to our guidelines 
in 2016 elevated the priority of esophageal button battery removal to an 
emergent procedure, thereby streamlining the process for booking oper-
ating rooms to reduce wait times affected by operational and staff avail-
ability. Furthermore, esophagrams are performed to verify the absence of 
additional injuries prior to dietary progression. In high-risk situations, spe-
cifically involving patients under the age of 5 years or where the button 
battery size exceeds 2 cm, endoscopic interventions are initiated within 
48 hours [25].

Risk Stratification and Management Optimization
Scalise et al.'s study emphasizes the critical need for evidence-based risk 
stratification in instances of button battery ingestion. It recommends pri-
oritizing the transfer of symptomatic patients, particularly those with large 

esophageal batteries, to tertiary children's hospitals outfitted with exten-
sive endoscopic and surgical facilities [25]. This protocol assumes critical 
importance for individuals residing in underserved regions characterized 
by a high ADI, identified as possessing a heightened risk for button battery 
ingestion. Our strategy prioritizes early intervention, encompassing pa-
rental education, minimizing battery exposure, and conducting thorough 
initial assessments to mitigate the risk of injury from button battery inges-
tion. A multidisciplinary approach, orchestrated by the button battery task 
force and endorsed by the American Academy of Pediatrics, underpins 
the timely and efficient management of these cases [30–32].

Innovative Solutions for Button Battery Safety
The innovation of a deactivation technique for coin cell batteries by Lands-
downe Labs® marks a substantial progression in mitigating mucosal inju-
ries resulting from button battery ingestion [33]. Furthermore, to elevate 
global consciousness and disseminate essential information concerning 
aerodigestive foreign body ingestions, the introduction of the Global Inju-
ry Research Collaborative application (GIRC app)® has been undertaken. 
This smartphone application functions as an anonymized international 
database for healthcare professionals, cataloging diverse facets of foreign 
body ingestion incidents [34].

Limitations
This single-center, retrospective study encounters limitations stemming 
from potential inconsistencies in documenting variables, variations in 
care, and the urgency levels assigned to operating room triage for but-
ton battery extractions prior to 2016, coupled with the descriptive nature 
of our data. Our chart review faced obstacles in gathering data on the 
degree of mucosal injury, long-term outcomes, and chronic complica-
tions, attributable to variability in the documentation of patient charts. 
Furthermore, the transfer of a subset of patients to our institution after 
their initial diagnosis introduces a potential selection bias. More complex 
cases may have been preferentially directed to our Level 1 trauma center, 
potentially resulting in care delays. The risk factors for button battery in-
gestion among children from various socioeconomic backgrounds are ex-
pected to be complex, involving an intricate mix of wider social and famil-
ial factors. This study was unable to analyze factors that might contribute 
to this risk, such as the number of children or siblings in a household and 
periods of unsupervised play, due to the constraints of our chart review 
methodology.

CONCLUSIONS

This study emphasizes the increased incidence of button battery ingestion 
within families residing in areas with a higher ADI, revealing a significant dis-
parity in pediatric healthcare. It underscores the importance of enhanced 
parental education through strategies such as initiatives in pediatric offices 
or the dissemination of safety materials, especially in communities with high 

Table 4. Impact of Button Battery Ingestion Compared to Non-battery Ingestion on Clinical Outcomes

Characteristic Button battery (n = 13) Non-battery (n = 227) Odds ratio (95% CI) p value

High ADI, n (%) 10 (79.6) 106 (46.7) 3.805 (1.020–14.191) 0.032

EGD performed, n (%) 10 (83.3) 109 (48.0) 5.413 (1.160–25.257) 0.016

Witnessed ingestion, n (%) 2 (15.4) 146 (64.3) 0.101 (0.022–0.466) <0.001

Length of stay, days (SD) 8.85 (14.36) 1.27 (1.13) NA <0.001

ER to OR time, minutes (SD) 296.9 (242.9) 632.1 (455.6) NA 0.004

ADI (SD) 39.9 (21.5) 27.6 (22.5) NA 0.020

Abbreviations: ADI, area deprivation index; CI, confidence interval; EGD, esophagogastroduodenoscopy; ER, emergency room; NA, not applicable; OR operating room; SD, standard deviation.
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ADI. These efforts are vital to decreasing morbidity and mortality rates among 
children. Crucially, collaboration with industry representatives, stakeholders, 
and policymakers is essential to eliminate button battery-related injuries on a 
global scale. Establishing a national registry or conducting a multicenter study 
would offer a broader perspective on the healthcare inequalities related to 
aerodigestive foreign body ingestions across the United States.
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