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Trends in opioid exposures among young children reported to United States 
poison centers from 2016 to 2023

Perry E. Rosena, Christine Ramdinb, James Leonardc, Bruce E. Rucka,b, Lewis S. Nelsona,b and  
Diane P. Calelloa,b

aNew Jersey Poison Information and Education System, Newark, NJ, USA; bDepartment of Emergency Medicine, Rutgers New Jersey Medical 
School, Newark, NJ, USA; cWashington Poison Center, Seattle, WA, USA

ABSTRACT
Introduction:  The objective of this study was to update and expand on previous studies of opioid 
exposures among young children reported to America’s Poison Centers, and to describe how fentanyl 
and medications for opioid use disorder have contributed.
Methods:  This retrospective study investigated 34,632 reports of single-substance opioid exposure from 
2016 to 2023 involving pediatric patients aged one month to six years old. Descriptive statistics, tests 
for data normality, and significance testing were performed where applicable.
Results:  Of 34,632 reported exposures, 96.7% were unintentional. The median age of exposure was 
2.0  years (IQR 1.33-3.0 years). Reported exposures decreased by 57.5% over the study period (r = −0.96; 
P < 0.001). However, there was a 300% absolute increase in deaths and major effects (r = 0.96; P < 0.001). 
Exposures resulting in minor, no effect, not followed, or unable to follow decreased 66.2% (r = −0.99; 
P < 0.001). Buprenorphine was most frequently involved, comprising 23.4% of reported exposures. 
Buprenorphine (OR 1.93; P < 0.001) and methadone (OR 14.98; P < 0.001) were associated with an 
increased risk of severe effects when compared to other prescription drugs (OR: 1). There was an 
absolute increase of 512% over time in reports of heroin, fentanyl, synthetic non-pharmaceutical opioids 
(r = 0.92; P < 0.001), which were also associated with severe effects (OR 20.1; P < 0.001).
Discussion:  Pediatric opioid exposures have previously been reported to be relatively stable. It is likely 
the 57.5% reduction is exaggerated due to underreporting from health care providers. However, 
decreases in exposures are presumed to be balanced throughout the dataset and, therefore, without 
differential impact on other points of analysis. Our study highlights the continued need for enhanced 
poisoning prevention strategies.
Conclusions:  The relative severity of poisonings reported to poison centers worsened over the study 
period. The opioids implicated have shifted away from hydrocodone, oxycodone, and tramadol, and 
towards fentanyl and buprenorphine.

Introduction

Prescription opioids have led to serious consequences in the 
United States (US). The number of national overdose deaths 
with any opioid as the underlying cause has surged nearly 
4-fold, escalating from 21,089 in 2010 to 80,411 in 2021 [1]. 
This alarming spike in fatalities can largely be attributed to 
the clandestine production and distribution of illicitly manu-
factured fentanyl, which was first reported by the US Drug 
Enforcement Agency in late 2013 [2,3]. Moreover, the infiltra-
tion of illicit synthetic opioids and other pharmacologically 
potent substances into the drug market has been accompa-
nied by an increase in the circulation of counterfeit prescrip-
tion drugs since 2017 [4–6]. Unfortunately, the surge in 
opioid-related morbidity and mortality is mirrored in the 
pediatric population, including in young children.

When considering the 0–18 age cohort, it has been 
reported that children under five years old account for 60% 
of pediatric opioid exposures [7,8]. Underlying these younger 

pediatric exposures are cases which are predominantly “unin-
tentional”, and therefore, largely preventable [9,10]. Other 
recent studies examining fatal poisonings reported to the US 
Centers for Disease Control and Prevention [11,12], and the 
National Fatality Review-Case Reporting System [13], have 
uncovered opioids as the predominant substances contribut-
ing to pediatric poisoning deaths.

The purpose of this study is to evaluate the trends in 
reported exposures to central opioid receptor agonists among 
young children from 2016 to 2023 and evaluate risk factors 
for poisoning severity in the instance of primarily uninten-
tional opioid exposures.

Methods

Data sources and study design

This Institutional Review Board-exempt retrospective study 
investigates the year-to-year trends in opioid exposures from 
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2016 to 2023 reported by 55 US poison centers to the 
National Poison Data System® (NPDS). The NPDS is a data 
warehouse owned and operated by America’s Poison Centers™ 
[14]. Poison centers all use a standardized America’s Poison 
Centers case form and definitions to record patient informa-
tion, interventions, clinical effects, and medical outcomes [15].

Case selection criteria

We included children aged one month to six years old with 
exposure to a single opioid as specified by an America’s 
Poison Centers generic code. Patients under one month were 
excluded from neonatal opioid withdrawal syndrome cases 
[16]. The dataset included those up to the age of 12, and we 
removed individuals over six years (7–12 years) (n = 5,704) and 
those with only a designated age range of 6–12 (n = 14). 
Next, we removed polysubstance exposures (n = 6,053) and 
those with the outcome “unrelated effect” (n = 407), “con-
firmed non-exposure” (n = 863), and “death-indirect report” 
(n = 16). Product codes were not analyzed as they were not 
provided in entirety.

Variables

America’s Poison Centers generic codes analyzed are included 
in numerical form in Supplementary Appendix I. Exposures 
with age entered only as ≤5 years (n = 50) were included in all 
analyses but removed from the calculation of mean and stan-
dard deviation of ages implicated in exposures. Ages pro-
vided in months were translated to a year value (i.e., 
1-month/12-months = 0.083 years). Distribution of gender 
(variable defined by America’s Poison Centers field) was also 
investigated.

Reason for exposure, exposure site, and caller site are 
selected by specialists in poison information at the time of 
the first call pertaining to the exposure as specified by the 
NPDS Annual Report [15]. Potential poison exposures are fol-
lowed by specialists in poison information until the known 
effects and outcome can be documented with reasonable 

certainty. The known medical outcomes included in our anal-
ysis were “no effect”, “minor effect” (minimal symptoms with 
rapid resolution), “moderate effect” (symptoms are more pro-
nounced or prolonged), “major effect” (symptoms were 
life-threatening or resulted in residual disability), and “death” 
(patient died as result of the poisoning). Unknown medical 
outcomes included “judged as nontoxic exposure”, “minimal 
clinical effects possible”, and “unable to follow, potentially 
toxic exposure”. We defined a composite outcome of “severe 
effect” to include exposure outcomes which resulted in death 
or major effect. More detailed information can be found in 
the NPDS Annual Report [15].

Therapies performed were only considered in analysis if 
coded as “recommended and performed” or “performed”. 
Level and location of care were determined by aggregating 
data from two fields: level of health care facility care and 
management site. Health care facility utilization was defined 
by exposures in which the patient was reported to have 
been admitted to a critical care unit, non-critical care unit, or 
psychiatric facility, or when the exposure was coded as 
treated/evaluated and released, or patient lost to follow-up/
left against medical advice [15].

Exposures were categorized by the America’s Poison Centers 
generic opioid code provided; combination medications were 
grouped by primary opioid type if applicable, and opioids 
involved in <400 exposures were grouped as “other prescrip-
tions” as seen in Supplementary Appendix II. A composite 
grouping of “medications for opioid use disorder” was created 
and comprised of buprenorphine and methadone exposures. 
Another composite grouping of “illicit opioids and fentanyl” was 
created and included exposures involving prescription fentanyl, 
illicitly manufactured fentanyl, heroin, and non-prescription syn-
thetic opioids. While fentanyl exposures remain separated in 
Supplementary Appendix 1 and Table 1 by prescription versus 
non-prescription, both types were considered alongside illicit 
opioids due to their high-risk profile, lack of an illicitly manufac-
tured fentanyl America’s Poison Centers code before 30 October 
2019 [17], and trends which make us suspect illicit fentanyl con-
tinued to be coded as prescription even after 2019.

Table 1.  Change in exposure drug type 2016–2023.

Parent opioid name 2016 2023 Relative change Absolute change
Pearson’s correlation/

Spearman’s rho P-value

Prescription opioids 6,539 2,327 −16.3% −64.4% 0.94 <0.001
  Codeine alone or in combination 1,014 197 −54.3% −80.6% −0.97 <0.001
  Hydrocodone alone or in combination 1,500 415 −35.0% −72.3% −0.97 <0.001
 O xycodone alone or in combination 1,309 510 −8.4% −61.0% −0.48 0.12
 O ther specific prescriptions (<400)a 224 44 −53.8% −80.4% −0.95 <0.001
  Buprenorphine 996 724 70.9% −27.3% 0.77 0.01
  Methadone 195 98 18.2% −49.7% 0.72 0.02
  Morphine 202 68 −20.9% −66.3% −0.77 0.01
  Tramadol 1,099 271 −42.0% −75.3% −0.97 <0.001
Illicit opioids and fentanyl 65 398 1,339.6% 512.3% 0.92 <0.001
  Fentanyl (prescription) 46 144 636.0% 213.0% 0.95 <0.001
  Diacetylmorphine (heroin) 19 23 184.6% 21.1% 0.76 0.02
  Fentanyl (non-prescription)b 0 229 Not applicabled Not applicabled 0.98 <0.001
  Synthetic opioids, analogs and precursors (excluding 

pharmaceutical preparations)c
0 2 Not applicabled Not applicabled 0.77 0.01

Other or unknown opioids 73 115 270.4% 57.5% 0.94 <0.001
aIf a prescription drug had under 400 exposures, it was grouped into this category.
bFentanyl (non-prescription) generic code activated 30 October 2019.
cSynthetic opioids, analogs, and precursors generic code activated 24 October 2017.
dStatistic unable to be calculated due to denominator of 0.

https://doi.org/10.1080/15563650.2024.2401598
https://doi.org/10.1080/15563650.2024.2401598
https://doi.org/10.1080/15563650.2024.2401598


Clinical Toxicology 3

Statistical analysis

Descriptive statistics were used to describe data. We reported 
absolute change and relative rates of change. Relative change 
measures the change in the annual proportion of exposures over 
a period of time, whereas absolute measures the percentage dif-
ference in the number of exposures over time without account-
ing for the number of annual exposures. Sample calculations of 
absolute and relative change are included as a footnote in 
Table  2. To compute the mean rate of change, year-to-year abso-
lute change was calculated, summed, and then divided by the 
total number of intervals between the years. This approach 
determined the average annual change in the variable of interest 
over the study period. Shapiro-Wilk’s test was used to test data 
normality where applicable; linear change was not assumed. 
Pearson’s correlation (r) or Spearman’s rho (rs) were used to test 
whether there was a trend, the strength of trends, and signifi-
cance. Furthermore, multinomial logistic regression was used to 
determine significant predictors of medical outcomes (i.e., major 
effect, death, minor effect, and moderate effect). We adjusted for 
age and gender. Cox, Snell, and Nagelkerke methods were used 
to determine model fit. Predictor variables included in the model 
were: exposure site (health care facility, own residence, public 

area, workplace or school, other), reason (adverse reaction, inten-
tional, unintentional, other), and substance type (codeine alone 
or in combination with other drugs, other or unknown opioids 
alone or in combination, hydrocodone alone or in combination, 
oxycodone alone or in combination, other specific prescriptions, 
buprenorphine, non-pharmaceutical synthetic opioids, fentanyl, 
diacetylmorphine (heroin), methadone, morphine, and tramadol. 
Adjusted odds ratios (aORs), and P-values were reported for the 
results of the regression, as well as prior described analyses. All 
P-values were reported at the 0.05 significance level. Confidence 
intervals were reported at 95% (95% CI) for the regression anal-
ysis and included odds ratios. All error bars in the figures were 
reported using standard error.

Results

Characteristics of exposures

Over the study period, there were 34,632 reported opioid 
exposures, which met the study criteria. Reported exposures 
decreased at a mean rate of 11.4% per year (range −5.6 to 
−17.6%), with an absolute decrease of 57.5% from 2016 to 
2023 (r = −0.97; P < 0.001). The median age of exposure was 

Table 2.  Change in pediatric opioid exposure severity.

Outcome characteristics 2016 2023 Relative changea
Absolute 
changeb

Pearson’s 
correlation/

Spearman’s rho P-value

Total exposures among young childrenc 1,044,484 868,856 Not applicable −16.8% −0.98 <0.001
Total opioid exposures among young childrend 6,677 2,840 Not applicable −57.5%
Outcome
  Severe effecte 78 312 840.4% 300.0% 0.96 <0.001
  Moderate effect 401 430 152.1% 7.2% 0.98 <0.001
  Minor effect, no effect, not followed and unable to 

followf
6,198 2,098 −20.4% −66.2% −0.99 <0.001

Effects
 A cidosis 11 80 1,609.9% 627.3% 0.99 0.01
 A systole 2 10 1,075.5% 400.0% 0.85 0.004
  Bradycardia 20 36 323.2% 80.0% 0.94 <0.001
  Coma or major central nervous system depression 37 225 1,329.7% 508.1% 0.96 <0.001
  Cyanosis 18 57 644.5% 216.7% 0.92 <0.001
  Respiratory arrest 18 57 644.5% 216.7% 0.93 <0.001
  Respiratory depression 242 374 263.3% 54.5% 0.94 <0.001
Therapies
  Cardiopulmonary resuscitation 25 38 257.4% 52.0% 0.91 <0.001
  Endotracheal intubation 24 39 282.0% 62.5% 0.94 <0.001
 N aloxone 464 670 239.5% 44.4% 0.90 0.001
  Mechanical ventilation 24 44 331.0% 83.3% 0.97 <0.001
Level of care
  Health care facility utilizationg 4,026 2,038 19.0% −49.4% 0.98 <0.001
  Managed on site (non-health care facility) 2,340 667 −33.0% −71.5% −0.97 <0.001
 O ther 28 7 −41.2% −75.0% −0.33 0.21
  Patient refused referral/did not arrive at health care 

facility
230 109 11.4% −52.6% 0.35 0.20

  Unknown 53 19 −15.7% −64.2% −0.5 0.10

aRelative change example of severe effect: 

312

2840

78

6677

78

6677

100 840 40







 −

















× =% . %.

bAbsolute change example of severe effect: 
312 78

78
100 300 0

−





× =% . %.

cControl for pediatric exposures.
dAges 1 month to 6-years old.
eIncludes: major effect, death.
fIncludes: not followed, judged as nontoxic exposure (clinical effects not expected), not followed, minimal clinical effects possible (no more than minor effect 
possible), unable to follow, judged as a potentially toxic exposure.
gIncludes: admitted to critical care unit, admitted to noncritical care unit, admitted to psychiatric facility, patient lost to follow-up/left AMA, treated/evaluated and released.
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2.0 years (IQR 1.33-3.0 years). Incidents involving children 
aged one month to two years old constituted 74.1% of expo-
sures. Gender distribution was relatively balanced, with 52.4% 
of incidents involving boys, 47.1% involving girls, and 0.5% 
involving a child of unknown gender.

The reason for exposure was predominantly unintentional, 
accounting for 96.7% of exposures. A minority of incidents 
were attributed to adverse reactions, intentional, malicious, 
other, and unknown causes. Site of exposure was 92.3% at 
the child’s own residence, 4.9% of exposures at an “other res-
idence”, and 2.9% occurred at other and unknown sites. Over 
half (54.8%) of the calls originated from the home, 34.6% 
originated from a health care facility, 8.7% from other or 
unknown sites, and 1.9% from other residences.

Overall trends in severity

Outcomes, specific effects, and therapies performed revealed 
significant relative and absolute changes, as reflected in Table 
1. Exposure outcomes with severe effects increased from 1.2 
to 11.0% of annual exposures (r = 0.96; P < 0.001) and are 
summarized year by year in Figure 1. Similarly, reports of 
moderate effect outcomes increased from 6.0% in 2016 to 
15.2% in 2023 (r = 0.98; P < 0.001). Conversely, reports of minor 
effect, no effect, not followed-judged as nontoxic exposure, 
not followed-minimal clinical effects possible, decreased from 
92.8 to 73.9% of annual exposures over the study period 
(r = −0.99; P < 0.001). Naloxone administration increased from 
6.9 to 23.6% of exposures over the study period (r = 0.90; 
P = 0.001). Table 1 summarizes other changes in related clini-
cal effects and performed therapies.

Severe effects were most strongly associated with illicit 
opioids and fentanyl (OR 20.1; 95% CI: 17.6–23.0; P < 0.001) 
and other or unknown opioid exposures (OR 15.8; 95% CI: 
13.4–17.5; P < 0.0001), compared to prescription opioid 

exposures (OR 1). Within the prescription opioids, severe 
effects were most associated with methadone exposures (OR 
15.0; 95% CI: 11.1–15.7; P < 0.001) and buprenorphine expo-
sures (OR 1.9; 95% CI: 1.5–2.1; P < 0.001), when compared 
with other types of prescription opioids.

The same methods were used to compare opioids to 
health care facility utilization, and similar trends were 
observed. Health care facility utilization increased from 60.3 
to 71.8% over the study period (r = 0.98; P < 0.001). Health 
care facility utilization was most strongly associated with 
illicit opioids and fentanyl (OR 2.6; 95% CI: 2.3–3.0; P < 0.001) 
and other or unknown opioids (OR 2.3; 95% CI: 2.0–2.9; 
P < 0.001) than with a prescription opioid. Regarding known 
prescription opioid exposures, health care facility utilization 
was most correlated to methadone exposure (OR 3.8; 95% CI: 
3.2–4.4; P < 0.0001) and buprenorphine exposure (OR 5.6; 95% 
CI: 5.1–5.9; P < 0.0001), when compared to other types of pre-
scription opioids.

Type of opioid

Pharmaceutical preparations were implicated in most expo-
sures (93.9%) yet declined over the study period from 97.9 to 
81.9% of annual exposures (r = −0.94; P < 0.001). Relative and 
absolute changes are described in detail by opioid agent in 
Table 2. Buprenorphine was unique as it was the only known 
prescription opioid to increase in its proportion of annual 
exposures, from 14.9% in 2016 to 25.5% in 2023 (r = 0.77; 
P = 0.01). All other prescriptions revealed decreases or statisti-
cally insignificant changes. Illicit opioids and fentanyl expo-
sures increased from 1.0 to 14.0% (r = 0.92; P < 0.001), and other 
or unknown opioid exposures increased from 1.1 to 4.1% 
(r = 0.94; P < 0.001) of annual exposures. Relative annual reports 
of prescription, illicit opioids and fentanyl, medications for opi-
oid use disorder (buprenorphine and methadone), and other 
or unknown opioids are shown in Figure 2.

Figure 1. N umber of exposures per year and percentage of severe effects or death (2016–2023).
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Results of regression analysis

The only predictor of a severe outcome was substance type, 
particularly illicit opioids and fentanyl (aOR 2.7; 95% CI: 2.3–
3.2) or methadone (aOR 1.4; 95% CI: 1.1–1.9). Substance type 
also emerged as the only significant predictor of a moderate 
effect, particularly methadone (aOR 3.8; 95% CI: 3.1–4.2]). 
Exposure site and reason were not significant predictors of 
either severe or moderate effects.

Discussion

The objective of this study was to update and expand on 
previous reports of opioid exposures among young chil-
dren reported to US poison centers. To our knowledge, 
there has not been a similar detailed study examining 
both fatal and non-fatal outcomes of pediatric opioid 
exposures and poisonings using NPDS data post-2015 [7]. 
By that time, it was already well known that increased pre-
scribing and general availability of drugs was directly asso-
ciated with rising pediatric poisonings, particularly among 
children 0–5 years old [18], and the US Centers for Disease 
Control and Prevention implemented the Prevention of 
Overdoses and Treatment Errors initiative to reduce these 
exposures [19]. Unfortunately, the infiltration of fentanyl 
into the illicit drug market has counteracted these efforts 
and increased pediatric opioid-related deaths [20]. We 
hypothesized the implications of such concomitant sub-
stances in the illicit drug market would reveal worsening 
fatal and non-fatal trends regardless of a potential decrease 
in exposures. We also sought to better understand the 
changing trends among reported prescription opioid 
exposures.

Our study found that opioid exposures among young 
children reported to poison centers decreased by 57.5% 
from 2016 to 2023. This contradicts previous studies which 
concluded pediatric opioid exposures may be stable [21] 

but similarly reflects recent reports of declines in prescrip-
tion opioid poisoning per 10,000 prescriptions [22]. When 
compared to the decline in all pediatric poison exposures 
reported to poison control centers over the study period 
(−16.8%), we realize it is likely this decrease is exaggerated 
due to underreporting from health care providers who 
have become increasingly comfortable treating opioid 
exposure. Still, decreases in exposures are presumed to be 
balanced throughout the dataset and, therefore, without 
differential impact on other points of analysis. Our study 
showed an increase in reports of illicit opioid and fentanyl 
exposure from 65 in 2016 (0.97%) to 398 in 2023 (14.0%). 
It is these illicit opioids, fentanyl, buprenorphine, metha-
done, and other or unknown opioids which underlie 83.5% 
of reported exposures with severe effects and are largely 
responsible for the 300.0% absolute increase in severe 
effects reported over the study period. Given that opioids 
have long been the most common substance to contribute 
to poisoning-related deaths among children [13,23], our 
study highlights the continued need for enhanced poison-
ing prevention strategies aimed at parents and other 
childcare providers, physicians, and pharmaceutical compa-
nies [24,25].

While opioid prescribing has decreased overall, prescrip-
tion opioids still comprise most pediatric opioid exposures, 
and efforts to promote knowledgeable prescribing practices 
may make an additional impact. All patients being prescribed 
opioids, regardless of their age or familial status, should be 
educated on safe pharmaceutical storage, given that 4.9% of 
exposures occurred in another residence; this includes edu-
cation on the safe disposal of unused medications, as a 
recent study revealed 78% of individuals retained their 
unused opioid prescriptions [26]. The conversation can be 
extended to include the proper disposal of partially used 
drugs and proper storage of drugs and paraphernalia, and it 
remains relevant to illicit opioids as well. In addition, pre-
scribing naloxone along with all opioid prescriptions, 

Figure 2. O pioids implicated in exposures (2016–2023).



6 P. E. ROSEN ET AL.

including medications for opioid use disorder, and its safe 
use in children should be discussed and become common 
practice as it may reduce the risk of opioid-related emer-
gency room visits [27,28].

Despite pediatricians historically writing only 0.2% of total 
opioid prescriptions [29], their educational role remains 
important. Pediatricians should similarly emphasize the 
importance of proper drug and paraphernalia storage and 
disposal to parents and caregivers. This is paramount, given 
that the lack of proper drug storage is frequently reported 
[30], and poisonings involving children ≤5 years tend to be 
the unintentional result of exploratory behavior [31]. These 
discussions can begin as early as prenatal visits and include 
the topic of potential substance use in the household. 
Emphasizing the risks posed by individuals beyond the par-
ents can also remind parents of other sources of legitimate 
risk while also encouraging productive discussions about 
substance abuse and its consequences. Pediatricians may also 
consider framing a naloxone prescription as an item that 
should be in every household.

Further exploring the instance of exposure to medications 
for opioid use disorder, it is important to note that although 
buprenorphine revealed an absolute decrease of 23.3%, it 
was the only prescription with a statistically significant rela-
tive increase. This epidemiologic shift was expected, given 
national efforts to increase prescribing to curb worsening 
overdose rates [1,32]; such efforts have included lessened 
prescribing restrictions and increased Medicaid coverage for 
these drugs [33,34]. While opioid-based medications for opi-
oid use disorder are specifically effective at decreasing with-
drawal [35], limiting feelings of euphoria [36], and decreasing 
overdose mortality among adults [37], they do pose unique 
dangers to children. Partial agonist effect from buprenor-
phine exhibits a respiratory depression ceiling effect in adults 
[38,39]. However, this may not be present in children who 
may instead experience a delayed onset and long-lasting 
symptoms [40,41]. For this reason, clinicians should counsel 
on these facts, and possibly, newer extended-release injec-
tions of buprenorphine formulations should take precedence 
as a treatment for patients with opioid use disorder given 
the reduced risk for diversion, misuse, and unintentional 
pediatric poisonings while remaining covered by most insur-
ance and Medicaid [42].

Lastly, pharmaceutical companies may be able to reduce 
unintentional exposures more through improved formulation 
and packaging safeguards. Opioid compound formulations, 
especially sublingual, should be made to taste and look less 
appealing to children. Packaging warnings, such as “One Pill 
Can Kill” for opioids can serve as safe-storage reminders. 
More importantly, unintentional pediatric buprenorphine 
exposures were reported to have greatly decreased with the 
manufacturer’s transition to unit dose packaging [43]; moving 
towards unit dose packaging for all opioid prescriptions may 
decrease pediatric access as it has for buprenorphine. In the 
instance of illicit opioid exposure, unit dose packaging may 
also make it easier to identify counterfeit pills and subse-
quently reduce severe poisonings due to drugs produced in 
clandestine laboratories [44].

Limitations

Limitations exist within our methodologies and are also 
inherent to the voluntary nature of reporting, which com-
prise NPDS datasets. Exposures involving multiple substances 
(n = 6,053) were excluded from our analysis to avoid con-
founding variables but may have contained pertinent find-
ings. The validity of the included dataset is assumed even 
though quantity, dosage, and formulation of a drug involved 
in an exposure is often unavailable, and confirmatory testing 
of drug exposure is rarely done. This highlights how the 
selection of a specific prescription drug can be misleading 
because it may be an assumption and/or “prescription drugs” 
purchased on the street may be counterfeit and contain 
other potent pharmacologically active components [4].

A past study reported that NPDS only captured 1 in 61 
deaths when compared to US death certificates and National 
Vital Statistics Systems [45]. In addition, NPDS data on the 
number of exposures, therapies provided, and effects experi-
enced are reported to be underestimated when compared to 
details of hospital chart data [46]. Conversely, there may be 
over-admission for some types of opioid exposures due to 
presumed-risk bias (i.e., the potential for delayed onset of 
long-lasting symptoms without respiratory depression ceiling 
from buprenorphine), which would mean these drugs have 
overestimated risk in relation to health care facility use. The 
type and level of health care facility use were not dissected, 
as past studies have shown the level of pediatric care is not 
necessarily indicative of risk [47]. Regarding our analysis of 
therapies, there were counts of “recommended, not known if 
performed” within the provided dataset, which were excluded 
from our statistics. We also did not count “unknown if related” 
in our analysis with regard to specific clinical effects. These 
may have amounted to preformed therapies and related 
effects missing in our counts. Data included for 2023 is also 
considered provisional before the database is locked in 2024. 
This means some data involving exposure severity from 2023 
may have changed after our analysis was completed.

Conclusion

This study demonstrates an increase in the severity of opioid 
exposures among young children despite a decrease in the 
reported number of exposures to poison centers. A signifi-
cant proportion of severe effects were attributed to illicit opi-
oids, fentanyl, buprenorphine, methadone, and other or 
unknown opioids. Further advocacy and prevention efforts 
are needed to reverse these trends.
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