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 ABSTRACT  
 
 
 
 
BACKGROUND. Adverse drug events in children from cough and cold medications have 
been identified as a public health issue with clinical and policy implications. Nationally 
representative morbidity data could be useful for targeting age-appropriate safety 
interventions.  
OBJECTIVE. To describe emergency department visits for adverse drug events from 
cough and cold medications in children.  
METHODS. Emergency department visits for adverse drug events attributed to cough and 
cold medications among children aged <12 years were identified from a nationally 
representative stratified probability sample of 63 US emergency departments from January 
1, 2004, through December 31, 2005.  
RESULTS. Annually, an estimated 7091 patients aged <12 years were treated in 
emergency departments for adverse drug events from cough and cold medications, 
accounting for 5.7% of emergency department visits for all medications in this age group. 
Most visits were for children aged 2 to 5 years (64%). Unsupervised ingestions accounted 
for 66% of estimated emergency department visits, which was significantly higher than 
unsupervised ingestions of other medications (47%), and most of these ingestions involved 

children aged 2 to 5 years (77%). Most children did not require admission or extended 
observation (93%).  
CONCLUSIONS. Timely national surveillance data can help target education, 
enforcement, and engineering strategies for reducing adverse events from cough and cold 
medications among children. Engineering innovations could be particularly helpful in 
addressing unsupervised ingestions, which is the most frequent cause of adverse events. 
These innovations could be applicable to other children's medications.  
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emergency department • ADE—adverse drug event • NEISS-CADES—National Electronic 
Injury Surveillance System–Cooperative Adverse Drug Event Surveillance • CI—
confidence interval  
 
 INTRODUCTION  
 
 
 
 
Over-the-counter (OTC) and prescription cough and cold medications are frequently used 
to treat upper respiratory symptoms among children.1,2 In 2006, pseudoephedrine (a 
decongestant) and dextromethorphan (an antitussive) ranked among the top medications 
taken by children aged <12 years in the United States, and upper respiratory infections 
were the most commonly reported reason for medication use in children.2 Although these 
medications have been used for decades, debate continues over their safety in children.3,4  
Recently, attention has focused on the potential harmful effects of these medications.4 
Because of reports of unintentional overdoses of cough and cold medications and links 
between these medications and infant deaths,5,6 a number of national pediatric experts 

petitioned the US Food and Drug Administration (FDA) to advise that these medications 
not be used in children aged <6 years.6 The FDA's Nonprescription Drugs Committee and 
Pediatric Advisory Committee have since unanimously recommended that these agents not 
be used in children aged <2 years and by majority vote that they not be used in children 
aged <6 years based on lack of evidence of effectiveness and increased risk of harm.4,7 

The Consumer Healthcare Products Association, which represents manufacturers of OTC 
medications, has issued a voluntary market recall of OTC cough and cold medications 
labeled for use in infants but has also issued a position statement that cautioned against 
the recommendation to make cough and cold medications unavailable to children aged 2 to 
6 years.8 The FDA has not yet ruled on these issues.  
Despite this widespread attention, the role of these medications in adverse events among 
children has not been described in the context of other medications. Questions remain 
regarding the relative contribution of adverse effects from recommended use, unsupervised 
ingestions, and inadvertent overdoses, as well as the relative burden of adverse events 
according to age. We used nationally representative public health surveillance data to 
describe emergency department (ED) visits for adverse drug events (ADEs) attributable to 
cough and cold medications ingested by children and discuss the implications of our 
findings for safety interventions.  
 
 METHODS  
 
 
 
 
National estimates of ED visits for ADEs attributed to cough and cold medications are 
based on data from the National Electronic Injury Surveillance System–Cooperative 
Adverse Drug Event Surveillance (NEISS-CADES) project, a nationally stratified probability 
sample of 63 hospitals in the United States and its territories with a minimum of 6 beds and 
a 24-hour ED; NEISS-CADES has been described in detail.9,10 All hospitals treat pediatric 

patients, and 5 exclusively treat children. Trained coders at each hospital review clinical 
records of ED visits to identify physician-diagnosed ADEs, report up to 2 medications 
implicated, and record narrative descriptions of the incident.  



An ADE was defined as an incident ED visit by a patient aged <12 years from January 1, 
2004, through December 31, 2005, for a condition that the treating physician explicitly 
attributed to the use of cough and cold medication. Cough and cold medications were 
defined as oral prescription or OTC products that contained decongestants, expectorants, 
or decongestant, antihistamine, antitussive, and/or expectorant combinations. ED visits 
were excluded if they were attributed to drug abuse or harmful intent or if the ADE occurred 
during the ED visit.  
Each NEISS-CADES visit was assigned a sample weight based on the inverse probability 
of selection and was adjusted for nonresponse and population changes. National estimates 
of ED visits and corresponding 95% confidence intervals (CIs) were calculated by using the 
"surveymeans" procedure in SAS 9.1 (SAS Institute, Inc, Cary, NC) to account for 
weighting and complex sample design. Frequency estimates and CIs were divided by 2 to 
obtain annual estimates. National estimates based on <20 cases or with a coefficient of 
variation of >30% were considered statistically unstable. Therefore, some age-stratified 
analyses were based on the number of cases rather than national estimates.  
 
 RESULTS  
 
 
 
 
National Estimates 
Annually, an estimated 7091 children aged <12 years visit EDs for ADEs from cough and 
cold medications, accounting for 5.7% of ED visits from all medications in this age group 
(Table 1). Most ED visits (64%) attributed to cough and cold medications involved children 
aged 2 to 5 years. Boys accounted for slightly more ED visits (55%) than girls.  
 

 
 

Unsupervised ingestions of cough and cold medications caused two thirds of the estimated 
ED visits, a significantly higher proportion than for other medications (66% vs 47%, 

respectively) (Table 1). Unsupervised ingestions were most common among children aged 
2 to 5 years and caused an estimated 3495 ED visits, 77% (95% CI: 69%–85%) of the ED 
visits in this age group and 49% (95% CI: 40%–59%) of the ED visits among all children.  

Supervised administrations of cough and cold medications caused one third of the 
estimated ED visits (Table 1). ED visits in which a caregiver administered medication 
appropriately but an undesired reaction (eg, allergic reaction) occurred were less 
commonly caused by cough and cold medications than other medications (26% vs 51%, 
respectively). A significantly higher proportion of ED visits that resulted from cough and 
cold medications involved medication errors (eg, administering an excessive dose) 

compared with ED visits from all other medications combined (8% vs 1%, respectively).  
No ADE-related symptoms were documented at ED evaluation in 63% (95% CI: 55%–
72%) of the estimated visits attributed to cough and cold medications. Of those who were 
symptomatic, 19% (95% CI: 11%–27%) had allergic symptoms (eg, rash, urticaria), and 
13% (95% CI: 7%–18%) had neurologic symptoms (eg, somnolence, unsteady gait).  
Almost all of the children (93%) were treated and released from the ED (Table 1), but 
nearly one fourth (23% [95% CI: 15%–30%]) underwent gastric decontamination. In 93% 
(95% CI: 89%–97%) of the ED visits, attributed to these medications were the only agents 
implicated in the ADE.  
Case-Based Analysis 



Among ED cases that involved children aged <2 years, an equal number were from 
unsupervised and supervised ingestions (Table 2). Of unsupervised ingestions in this age 
group, almost all (30 of 33 cases) involved children aged 12 months. Children aged <2 
years accounted for half (12 of 24 cases) of all cold and cough medication errors that led to 
ED cases. Of these visits attributable to medication errors, almost half (5 of 12 cases) 
involved excessive dosing by caregivers (Table 3).  
 
Among ED visits that involved children aged 2 to 5 years, most (155 of 199 cases) involved 
unsupervised ingestions (Table 2); among children aged 6 to 11 years, most visits (20 of 
36 cases) were from supervised administrations without a documented medication error.  
Of cases that required admission or extended observation, most (25 of 31 cases) were 
from unsupervised ingestions, and most (21 of 31 cases) involved children aged 2 to 5 
years.  
 
 DISCUSSION  
 
 
 
 
Between 2004 and 2005, two thirds of the estimated ED visits for ADEs attributable to 
cough and cold medications resulted from children accessing these medications without 
adult supervision, a significantly higher proportion than for ADEs attributable to all other 
medications combined. As expected, children aged 2 to 5 years accounted for the most 
unsupervised ingestions. One fourth of the estimated ED visits were a result of adverse 

effects unrelated to medication error. Medication errors were more common among cough 
and cold medications than other medications, and most errors occurred in children aged <2 
years, for whom OTC cough and cold medication labels did not specify dosages but, 
instead, directed caregivers to consult a pediatrician.  
Important advances have been made in protecting children from medication injuries by 
using a combination of education, engineering, and enforcement strategies. Educating 
caregivers to keep all medications locked away from children, to refrain from telling children 
that medication is candy, and to avoid taking their own medications in front of children has 
been a cornerstone of prevention efforts.11 The engineering innovation of child-resistant 
packaging has resulted in an estimated 45% reduction in mortality in children from 
medication ingestions.12 The FDA's enforcement activities have helped to ensure the 
safety of cough and cold medications (eg, restricting access to phenylpropanolamine and 

codeine).4,13 The timely national surveillance data we report here can help target age-
specific education, engineering, and enforcement measures to prevent injury from cough 
and cold medications.  
Infants and toddlers (aged <2 years) accounted for most medication errors that resulted in 
ADEs. The voluntary recall of cough and cold products that have been marketed for this 
age group should reduce adverse events. However, to discourage caregivers from 
substituting products that are not labeled for infant use, reeducation efforts for clinicians 
and caregivers on appropriate, nonpharmacologic therapies to treat cough and cold 
symptoms are needed.  
Preschool-aged children (2–5 years) accounted for most ADEs. Nearly 80% of these cases 
were from unsupervised ingestions, and only 18% were from supervised ingestions without 
a medication error. Removing OTC cough and cold products that are marketed for this age 
group could reduce the number of adverse events. However, if these medications are 
removed from the market, caregivers may be tempted to substitute products that are 



labeled for use by older children and adults, as even after the recall of products for children 
aged <2 years, 64% of parents responding to a national survey still considered these 
medications very safe or somewhat safe and 20% plan to continue to use OTC cough and 

cold medication for their children <2 years.14 Thus, if products marketed to young children 
are made unavailable, some children will likely continue to find and ingest these products.  
Another approach is to introduce engineering innovations designed to minimize 
unsupervised ingestions of cough and cold medications for children. One packaging 
innovation is incorporating adaptors onto bottles of liquid medication such that medication 
can only be accessed with a needle-less syringe, which prevents unsupervised preschool-
aged children from drinking directly from the bottle. Clearly labeling this syringe could help 
reduce dosing errors. Expanded use of child-resistant unit-dose packaging, which is not 
routinely used for cough and cold medications, could also reduce dosing errors and 
unsupervised ingestions. Additional innovations could target formulation modifications. For 
example, removing coloring from cough and cold medications might reduce unsupervised 
ingestions, because the colors can make the medications appear similar to flavored drinks 
or candy.  
Among older children (6–11 years), ED visits that result from cough and cold medications 
are less common. Most ADEs were from supervised ingestions without medication errors. 
Expanding educational efforts on appropriate indications for these medications could be 
the most effective prevention strategy for this age group.  
Adverse-event surveillance has several limitations that likely result in underestimating the 
burden of ADEs attributable to cough and cold medications ingested by children. This 
system does not identify ADEs that result in calls to poison control centers, visits to 
outpatient offices, or deaths. However, the ED is probably the best single setting to use 
when trying to identify severe ADEs, because it is the most likely location to which children 
with serious symptoms will be brought for treatment. The system relies on the assessment 
and documentation of ED physicians. Thus, it is more likely to identify well-recognized 

adverse events (eg, unintentional ingestions) and less likely to identify newly recognized 
effects or effects that are difficult to attribute to medications. Also, ADEs are not classified 
on the basis of the individual active ingredients of the ingested cough and cold medication. 
Therefore, inferences cannot be made about the contribution of a specific ingredient to the 
ADEs.  
Policy decisions should not be based solely on morbidity data but also should include 
considerations of mortality, quality of life, and an overall assessment of risks and benefits, 
which are beyond the scope of NEISS-CADES data. A number of national pediatric experts 
have cited lack of evidence demonstrating the efficacy of cough and cold medication in 
children, and some have called for the removal of these products pending additional 
pediatric studies.15 Manufacturers have stated that they will continue to market these 
products for children but would work with FDA to design efficacy studies.8 As long as these 
products continue to be marketed for use in children, additional safety interventions should 
address the primary cause of injuries from these products: unsupervised ingestions which 
are a particular safety concern in 2- to 5-year olds. Although cough and cold medications 
represent a small proportion of all ED visits for ADEs among pediatric patients, focus on 
these medications highlights how targeted strategies, particularly packaging innovations, 
could reduce pediatric ADEs from other medications.  
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