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Centers for Disease Control and Prevention
National Center for Emerging and Zoonotic Infectious Diseases

Preventing Pediatric Medication Poisonings:  
Safe Use and Administration of Medicine for Young Children

8 Facts about the problem of pediatric medication exposures, 
overdoses, and errors

8 Key messages for parents and caregivers for prevention

The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.



www.cdc.gov/medicationsafety/protect/protect_initiative.html



3–Pronged Prevention Approach

www.cdc.gov/medicationsafety/protect/protect_initiative.html



Schillie SF, et al. Am J Prev Med 2009;37:181-7

Fact 1:  More children are brought to Emergency Departments (EDs) 
for unintentional medication exposures and overdoses than 
exposures to all other consumer products combined

2004-2005



Fact 2: Children <5 years come to EDs for medication-related 
harms at a higher rate than all others under 65 years old*

*Excludes  self-harm and abuse, 2017-2019 Budnitz DS et al. JAMA 2021;326:1299-1309

www.cpsc.gov/LIBRARY/neiss.html  



Fact 3: In 2000s, emergency visits for medication overdoses and 
exposures in young children increased by approximately 30%

Bond et al. J Peds 2012;160:265-70NEISS-CADES, PROTECT Initiative Meeting 2021



Budnitz DS and Salis S. Pediatrics 2011;127:1597-9 

Fact 4: Emergency visits for unsupervised ingestions are more 
common than administration errors (but when errors do occur, 
they are most common among children <1 year old)

2006-2009



Budnitz DS and Salis S. Pediatrics 2011;127:1597-9 

Fact 4: Emergency visits for unsupervised ingestions are more 
common than administration errors (but when errors do occur, 
they are most common among children <1 year old)

2006-2009

~1 out of every 150 
2 year olds brought 

to ED



Fact 5: Child-resistant (CR-) closures work well but are not child-
”proof” (Deaths declined dramatically after CR-closures)

www.cpsc.gov/s3fs-public/PPPAMortality2013.pdf



Fact 6: If adults do not put CR-closures back on completely and 
correctly every time, they hardly work at all

Lovegrove et. al. J Pediatric 2013;163:1134-9.e1

Time required for children to empty open control bottles, incompletely closed bottles



Fact 7: Adults intentionally removing pills from original 
packaging is an underlying cause of many pediatric ingestions

Calls to 5 poison centers for pediatric ingestions of pills by container type, 2017 

Agarwal M et al.. J Pediatr 2020:188-195



Fact 8: Administration mix ups can lead to multi-fold 
medication overdoses (and underdosing errors)

Instruction Mix-up Outcome

Give 1 teaspoon Gave 1 Tablespoon 3-fold overdose

Give 1/2 teaspoon Gave 2 teaspoons 4-fold overdose

Give 1 milliliter (mL) Gave 1 teaspoon 5-fold overdose

Give .1 milliliter 
(mL)

Gave 1 mL 10-fold overdose

Give 1.0 milliliter Gave 10 mL 10-fold overdose



Translating Facts into Focus Group Tested Guidance



• Find a place in your home that is too high for 
children to reach or see. 

• Walk around your home and find the best 
place to keep your medicines and vitamins up 
and away, even between doses. 

1: Pick a place your children cannot reach



• To a young child, pills can look like candy 
and liquid medicines can look like sugary 
drinks, so it’s important to keep them 
out of children’s reach and sight and in 
child-resistant containers until right 
before you take them.

2: Never leave loose pills or liquid medicines
out on a counter, table, or bedside



• If the medicine has a locking cap that turns, 
twist it until you can’t twist anymore or hear 
the “click.” 

• If you must put medicines in other 
containers, such as pill organizers, check to 
see if they are child-resistant. Many are not 
and can be easily opened by young children.

3: At home or away, keep medicines in their 
original, child resistant containers



• It’s important to teach your children what medicine is and 
why you or another caregiver must be the one to give it to 
them. 

• Never tell children medicine is candy, even if they don’t 
like to take their medicine.

4: Teach your children about medicine safety when 
they are old enough to understand



• Remind guests to keep purses, bags, or coats that have 
medicines in them up and away and out of sight when they’re 
in your home. 

• If you bring medicines with you to a home with young children, 
don’t be shy about asking for a place to put your medicines 
that is out of reach and sight.

5: Inside homes with children, discuss keeping 
medicine in a safe place



• You can call the Poison Help number (800-222-1222) from 
any state at any time for expert advice.

• Make sure that babysitters, older children, grandparents, 
and frequent family visitors have this information too, in 
case there’s an emergency when they’re in charge.

• Call Poison Help right away if you think your child might 
have gotten into a medicine or vitamin, even if you are not 
completely sure. You can also visit 
https://poisonhelp.hrsa.gov/.

6: Be prepared in case of an emergency

https://poisonhelp.hrsa.gov/


• Make sure that medicines those in purses, bags, pockets, or 
pill organizers are also kept out of sight and reach of young 
children.

7: Make sure that medicines carried with you are 
kept out of sight and reach of young children



• Use the dosing device (oral syringe, dosing 
cup) that is included with the product. 

• If a measuring device is not included with the 
product or you do not receive one, ask for 
one from your pharmacist or purchase one at 
a pharmacy. 

8: Use dosing tools (not kitchen spoons) to give 
oral liquid medicines



Resources for safer use and storage of medications
UpAndAway.org

https://upandaway.org/


Resources for safer medication administration
www.cdc.gov/medicationsafety/library.html

http://www.cdc.gov/medicationsafety/library.html


Questions

Please enter your questions in the Q & A pod



Up and Away
Preventing Accidental 
Unsupervised Ingestions in 
Young Children
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An Increasing Public Health Problem in the 2000s





Reach more parents 
and caregivers with safe 

medicine storage 
content

Increase message 
amplification through 

partner relationships

Educating Families & Amplifying Messaging



Core Messages

1. At home or away, keep medicines in their original, child-resistant containers. 
2. Never leave loose pills or liquid medicine out on a counter or table. 
3. Keep medicines in child-resistant containers until right before you take them. 
4. Make sure that medicines carried with you are kept out of sight and reach of young 

children. 
5. Ask about a safe place to keep your medicines when inside homes with children. 
6. Teach your children about medicine safety. 
7. Tell guests about medicine safety. 
8. Keep the Poison Help info handy: call 1-800-222-1222 or visit poison.org. 



Communication Rallies

• Seasonal targeting 
when medicine 
safety is top of 
mind

• English and Spanish 
creative + content

• Integrated mix of 
communications 
efforts



Collaborations: Retail, Influencers, Media



Collaborations: Points of Care, Health/Parenting Sites



• 130,000+ materials 
sent to community 
health centers, 
pharmacies, local 
coalitions, faith-based 
organizations, 
HeadStart programs, 
and medical facilities 
across the country

Community Outreach Impact
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Public Health Impact
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Free Resources to Order & Download
www.UpandAway.org/#resources

http://www.upandaway.org/#resources


Available Images + Toolkits



Safe Dosing Photo GallerySafe Dosing Photo Gallery



Questions

Please enter your questions in the Q & A pod



Strategies to Encourage  
Safe Medication Use in 
Children

H. Shonna Yin, MD, MS
Associate Professor of Pediatrics and Population Health
NYU School of Medicine

March 22, 2022
CSN Webinar: Safe Use and Administration of Medication to Young 
Children 



Outline
• Outpatient medication errors in children

• Overview
• Health literacy perspective

• Highlights of recommendations from 2021 AAP Policy Statement 
• “Preventing Home Medication Administration Errors”

• Resources to support safe outpatient medication use



Outpatient Medication Errors in Children
• Outpatient medication use in children frequent

• More than half of US children take 1 or more medication each week 
• Rx and OTC medications, including vitamins & supplements

• Outpatient medication errors in children common
• >85,000 Poison Control Center phone calls each year
• >5,500 ED visits per year for medication errors involving overdoses
• >40-50% caregivers make dosing errors

• Clinical implications  Toxicity/adverse events, therapeutic failure
• Medication administration errors account for ~70% of preventable pediatric adverse drug 

events

• At risk: young children (<5 years old), children with chronic medical conditions

Vernacchio L, et al. 2009; Gummin DD, et al. 2021; Smith MD, et al. 2014; Yin H, et al. 2008; 
Tzimenatos L & Bond GR. 2009; Zandieh SO, et al. 2008



Outpatient Medication Errors in Children (cont’d)

Data tracked by the American Association of Poison Control Centers (AAPCC) - Gummin DD, et al. 2020



Liquid Formulations & Medication Errors
• Pediatric providers rely on liquid formulations for children

• Liquid formulations involved in >80% of pediatric medication errors  
• Sources of parent confusion 

• Dosing instructions
– Units of measurement

» mL / tsp / TBSP
– Decimal point confusion 

» Risk of 10-fold errors
• Dosing tools

– Avoidance of kitchen spoons
– Ability to use dosing tools

Yin 2021, 2018, 2017; Smith 2014



Low Health Literacy & Medication Errors
• Nearly 30% of US parents have low health literacy

– Only ~15% have “proficient” health literacy

• Caregivers with low health literacy 
– greater difficulty understanding Rx and OTC labels

• increased odds of misunderstanding OTC labels (3.4x)
– Increased odds of using nonstandard kitchen spoons (2.4x)
– Increased odds of misunderstanding active ingredient info (>10x)
– Increased odds of being unaware of weight-based dosing (2.3x)
– Increased odds of making medication dosing error (1.5-2.5x)

Yin 2021, 2017, 2016, 2013, 2010, 2009, 2007; Harris 2017



Risk Factor for Medication Errors: 
Low Health Literacy

Skills / ability Demands / complexity
Health

Literacy

Parker 2009;  WHCA Health Literacy Action Guide



Clinic / ED / Hospital Pharmacy



Numerous 
Health Literacy Challenges 

as Families 
Try to Understand 

Rx Medication Instructions

Yin 2021, 2018, 2017, 2014, 2008; Feifer 2010;                        Wallace 2010; Kaushal 2010; Lerner 2009; Turner 
2009; Shrank 2007; Wolf 2007, 2006; Tarn 2006; Davis 2006





2021 AAP Policy Statement

https://publications.aap.org/pediatrics/article/148/6/e2021054666/183379/Preventing-Home-Medication-Administration-Errors



AAP Policy Statement 
Preventing Home Medication 

Administration Errors

RECOMMENDATION #1:
Improving Communication to 

Caregivers and Patients



RECOMMENDATION 1

• Promote use of appropriate dosing units 
– Use milliliter (mL) only units
– Avoid spoon-based (e.g. teaspoon [tsp] or 

tablespoon [TBSP]) or non-metric units

Why?
– Multiple units used in dosing instructions 

(mL, tsp, TBSP)1

▪ Risk of multi-fold errors2

– mL vs. tsp 5x error 
– tsp vs. TBSP  3x error

▪ More errors when Rx labels include teaspoon vs. 
mL-only3

– 2.5x increased odds of large 2-fold dosing error

Shah R, et al. 2014; NCPDP, 2014; Yin HS, et al. 2017. 



RECOMMENDATION 1

Why? (cont’d)

– Spoon-based terms inadvertently endorse 
use of nonstandard tools1

▪ Rx labels with spoon-based units vs. mL-only 
>4x increased odds of preferring kitchen spoon

– Higher rate of dosing errors with kitchen 
spoons2,3

▪ Kitchen spoons                                                        
highly variable

• Promote use of appropriate dosing units 
– Use milliliter (mL) only units
– Avoid spoon-based (e.g. teaspoon [tsp] or 

tablespoon [TBSP]) or non-metric units

Yin HS, et al. 2016; Madlon-Kay DJ, & Mosch FS. 2000; Wansink B, & Ittersum, K. 2010. 



Why?
– Fraction and decimal amounts increase the 

likelihood of error1

– Recs re: leading / trailing zeroes align with 
Joint Commission recs2

– Increased risk of 10-fold error3,4

▪ When leading zeroes are left out
▪ When trailing zeroes are included 

RECOMMENDATION 1

• Provide dose amounts that are easy to 
measure
– Avoid fractions or decimal amounts when 

possible (use whole number amounts)
– Include leading zeroes (e.g. 0.X)
– Avoid trailing zeroes (e.g. X.0)

Yin HS, et al. 2010; Joint Commission, 2016; NCPDP, 2014; Paul I. 2015.



RECOMMENDATION 1

• Learn and use health literacy (HL)-
informed communication strategies  
– Plain language 
– Teachback / showback
– Pictures / drawings

Why?
– Plain language1,2

▪ Preferred by patients
▪ Associated with increased medication knowledge

– Teachback/showback
▪ AHRQ best practice3

▪ Associated with improved outcomes4-6

– e.g. improved glycemic control among diabetic 
patients

Yin HS, et al. 2008; Yin HS, et al. 2016; AHRQ 2021; Yin HS, et al. 2014; Yin HS, et al. 2017; Schillinger 2003



RECOMMENDATION 1

• Learn and use health literacy (HL)-
informed communication strategies  
– Plain language 
– Teachback / showback
– Pictures / drawings

Why? (cont’d)

– Pictures/drawings1,2

▪ Associated with a ~2-fold reduction in large 
(>2x) dosing errors

Yin HS, et al. 2017; Yin HS, et al. 2011



RECOMMENDATION 1

• Learn and use health literacy (HL)-
informed communication strategies  
– Plain language 
– Teachback / showback
– Pictures / drawings

Why? (cont’d)

– HL-informed counseling (plain language + 
pictographic medication instruction sheet (dosing 
diagram + pictographic log) + teachback/ showback) 
enhances caregiver understanding1-2

▪ 5x reduction in dosing errors
▪ 4x increase in adherence

Yin HS, et al. 2017; Yin HS, et al. 2011; Yin HS, et al. 2008; DeWalt DA & Hink A. 2009.



AAP Policy Statement 
Preventing Home Medication 

Administration Errors

RECOMMENDATION #2:
Standardized dosing tools



Why?
– Oral syringes preferred for increased dosing 

accuracy; dosing cups error prone1-3

▪ >3x increased odds of error with cups vs. oral 
syringes

▪ Risk of multifold errors with cups high for small-
dose volumes

– Oral syringes especially recommended for1-4

▪ <5-mL doses of medication
▪ Medications for young children
▪ Medications with narrow therapeutic windows

RECOMMENDATION 2

Paul I. 2015; Yin HS, et al. 2016; Yin HS, et al. 2017; Beckett V, et al. 2012; AAP 2009.

• Encourage use of standardized dosing 
tools with all liquid medications
– Provide oral syringes when dosing accuracy is 

important

Dosing spoon

Dosing cup

Oral syringe
Dropper



Why?
– Provision of dosing tools that more closely 

match prescribed dose volume reduces errors

▪ For 7.5-mL dose, 4x decreased odds of error with    
10-mL syringe vs. 5-mL syringe

RECOMMENDATION 2

• Provide dosing tools that are the 
smallest size to fit the dose 
– Prevent the need for the caregiver / patient 

to fill an instrument multiple times for a 
single dose

– Not too large that there is a lot of room for 
overdosing

Yin HS, et al. 2017



RECOMMENDATION 2

• Encourage caregivers to
– Ask for a dosing tool with all prescribed medications 
– Use their medication-specific tool each time medication is administered 

Yin HS, et al. 2021



OTHER RECOMMENDATIONS

• #3   Information on prescriptions – kg only
• #4   Medication reconciliation
• #5 & 6   Provider education
• #7   Medication disposal
• #8 & 9   Policy & Research

Yin HS, et al. 2021



Resources to Support                      
Safe Outpatient Medication Use



2021 AAP Policy Statement



AHRQ Universal Precautions Toolkit

http://www.ahrq.gov/professionals/quality-patient-safety/quality-resources/tools/literacy-toolkit/ 
healthlittoolkit2.html

• Health literacy-informed verbal & written 
communication strategies 
• Plain language
• Teachback
• Written materials



AAP – Plain Language Pediatrics
• Features

• Reduced Medical Jargon
• Need-to-Know Information Up Front
• Pronunciation Guide
• User-Friendly Layout
• Lower Reading Level
• Simple, Purposeful Illustrations

• Medication-related handouts include:
• How to Use Liquid Medications
• Choosing and Using OTC Medications



https://www.helpix-program.org/
https://www.helpix-program.org/helpix-intervention/medication-safety/overview/







https://www.healthychildren.org/English/safety-prevention/at-home/medication-safety/Pages/Using-Liquid-Medicines.aspx







Assess Readability of Written Materials
• Free online readability calculators

• http://www.readabilityformulas.com/free-readability-formula-tests.php

• Microsoft Word as a tool to assess readability
• FILE > Options > Proofing > “Show readability statistics”
• To get readability statistics when working on a document, REVIEW  > 

“Spelling and Grammar”



Readability Statistics in Microsoft Word

WARNING: 
Flesch-Kincaid Tends to Underestimate

Reading Level (Add 1 or 2 to be safe!)



Beyond Readability: Assessing Patient Education 
Materials
• Patient Education Materials 

Assessment Tool (PEMAT) - AHRQ 
• Understandability
• Actionability

• Can be used for print and A/V materials
• Automatic calculation

https://www.ahrq.gov/health-literacy/patient-
education/pemat.html



Questions?
H. Shonna Yin, MD, MS

YINH02@med.nyu.edu

Department of Pediatrics and Population Health
NYU School of Medicine / Bellevue Hospital Center

550 First Avenue   NBV 8S-4-11
New York, NY 10016



Questions and Answer Session

Please enter your questions in the Q & A pod



Thank you!

Visit our website:
www.ChildrensSafetyNetwork.org

Please fill out our evaluation: https://www.surveymonkey.com/r/HK8FLKL

http://www.childrenssafetynetwork.org/
https://www.surveymonkey.com/r/HK8FLKL
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