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What is Health Literacy?

HHS 2030

• Health literacy 

– “is the degree to which individuals have the ability to find, 

understand, and use information and services to inform health-

related decisions and actions for themselves and others.” 

– Includes ability to access / navigate the health care system                                                   



Risk Factor for Medication Errors: 
Low Health Literacy

Skills / ability Demands / complexity
Health

Literacy

Parker 2009;  WHCA Health Literacy Action Guide



Data from 2003 

National Assessment of 

Adult Literacy (NAAL): 

National Center for 

Educational Statistics

Over 21 Million Parents with Basic or Below Basic Health Literacy

Yin HS, Johnson M, Mendelsohn AL, Abrams MA, Sanders L, Dreyer BP.  The health literacy of 

parents in the US: A nationally representative study. Pediatrics 2009; 124: S289-298. 

Basic

Below 

Basic

Proficient

Intermediate

Health Literacy of Parents in the US



Health Literacy & Medications

• Caregivers with low health literacy

– Greater difficulty understanding prescription and non-prescription (OTC) 

labels

– More likely to be unaware of weight-based dosing

– More likely to misunderstand active ingredient information

– More likely to use nonstandard kitchen spoons

• Caregivers with limited health literacy have a 1.5 to 2.5-fold increased odds 

of making a liquid medication dosing error

Yin 2021; Morrison 2019; Yin 2013; Bailey 2009; Yin 2010; Yin 2009; Yin 2007



Non-prescription (OTC) Medications

• Caregivers and patients often do not receive guidance from healthcare 

professionals on the use of OTC products

• Caregivers and patients thus often rely on their own health literacy skills or 

those of family members to determine which medications to purchase and 

how to appropriately administer them

• Nearly 60% of US caregivers report difficulty understanding OTC labels, with 

1 in 3 reporting “great” or “moderate” difficulty
• Parents with limited health literacy had 3.4 times the odds of reporting difficulty 

understanding OTC medication labels

Yin HS, Johnson M, Mendelsohn AL, Abrams MA, Sanders L, Dreyer BP.  The health literacy of 

parents in the US: A nationally representative study. Pediatrics 2009; 124: S289-298. 



Area of confusion: Formulations / 
concentrations



OTC Medications: 
Formulations / Concentrations as a Source of Confusion 

• Different formulations of liquid medication  

• Acetaminophen

– INFANT’s:  80 mg / 0.8mL  (100 mg / mL)

– CHILDREN’s: 160 mg / 5 mL (32 mg / mL) 

• Ibuprofen

– INFANT’s: 50 mg / 1.25 mL (40 mg / mL)

– CHILDREN’s: 100 mg / 5 mL (20 mg / mL)

3x more concentrated

2x more concentrated

• Confusion re: formulations associated with cases of 

significant pediatric morbidity and mortality                           
(Tzimenatos 2009; Schillie 2009)



OTC Medications: 
Formulations / Concentrations as a Source of Confusion 

• 65% of parents thought CHILDREN’s more concentrated than INFANT formulations  

• Nearly 30% of parents unaware of presence of different formulations of 

acetaminophen 

Barrett TW, Norton VC. Parental knowledge of different acetaminophen concentrations for infants and 

children. Acad Emerg Med. 2000;7(6):718–721



• Data presented to FDA Advisory Committee on Acetaminophen, June 2009

• FDA  Advisory Committee voted to recommend only one formulation of 

liquid acetaminophen

OTC Medications: 
Formulations / Concentrations as a Source of Confusion 

• ~60% use instrument other than the infant dropper

• ~50% would have given >2-fold dose

• ~80% would use Infant formulation

• Doctor tells parent to give 1 teaspoon (5 mL) of Children’s Tylenol / Acetaminophen

• Parent has Infant Acetaminophen at home  

• Experimental study (n=270)

– Hypothetical scenario



May- August 2021 | Institute For Safe 

Medication Practices (ismp.org)

https://www.ismp.org/resources/may-august-2021
https://www.ismp.org/resources/may-august-2021


OTC Medications: 
Formulations / Concentrations as a Source of Confusion 

• ~25% made a dosing error 

• Doctor tells parent to give 1 teaspoon (5 mL) of Children’s Ibuprofen

• Parent has Infant Ibuprofen at home  

• Experimental study involving ibuprofen (n=203) 

– Hypothetical scenario

Phang PAS 2024



AAP Policy statement Published Nov 2021

Resources exist to help parents navigate 
formulations



Yin HS, Neuspiel DR, Paul IM. AAP Policy Statement: Preventing home medication 

administration errors.  Pediatrics 2021: 148(6) -- Implementation Resources

https://www.healthychildren.org/English/safety-prevention/at-

home/medication-safety/Pages/Ibuprofen-for-Fever-and-Pain.aspx

https://www.healthychildren.org/English/safety-prevention/at-

home/medication-safety/Pages/Acetaminophen-for-Fever-and-Pain.aspx



Area of confusion: Active ingredients



OTC Medications: 
Active Ingredients as a Source of Confusion 

• Parents must determine if the same active 

ingredients are present when giving >1 

medicine

– ~1 in 3 pediatric cough/cold products 

contain acetaminophen

– Can lead to double dosing if parents 

already giving acetaminophen



OTC Medications: 
Active Ingredients as a Source of Confusion 

• Experimental study (n=300)

– Hypothetical scenario

• Parent has already 

given acetaminophen to 

child

• Now wants to give a 

cold/ cough medication 

Acetaminophen
Chlorpheniramine maleate

Dextromethorphan
Phenylephrine

Dextromethorphan
Phenylephrine

Acetaminophen
Dextromethorphan

Acetaminophen

Yin HS et al. Use of active ingredient information for low socioeconomic status parents’ decision-making 

regarding cough and cold medications: role of health literacy. Acad Pediatr. 2013;13(3):229–235



OTC Medications: 
Active Ingredients as a Source of Confusion 

1 in 5 who looked for overlapping 

ingredients made wrong choice

1 in 3 correct choice 

Parents with low HL had               

10x the odds of making an error

• No different than chance                                            

(Chi square, goodness of fit, p=0.4) 

• 1 in 5 who made correct choice gave 

rationale of overlapping ingredients



Can labeling changes improve parent 
understanding of active ingredients? 

No difference

Group 1: 
Standard AI 

(8.5 pt)

Group 2:
Standard AI 

(11 pt)

Group 3: 
AI box inset 

(8.5 pt)

Group 5: 
AI box inset 
+ Warning 

(8.5 pt) 

Group 4: 
AI box inset 

(11 pt)

Group 6: 
AI box inset 
+ Warning 

(11 pt) 

Randomized 

Controlled 

Experiment 
(n=297)

• English/Spanish 

speaking parents

• Each parent 

reviewed 4-pairs 

of medications
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Area of confusion: Dosing  



OTC Medications: 
Dosing Directions as a Source of Confusion 

• Parents who know about weight-based dosing   

more likely to dose correctly

– Less likely to give an incorrect dose (RR 0.71 [95% CI 

0.52-0.97])

• Only ~30-45% know weight is primary basis for 
dosing 

• 50-60% of parents have difficulty determining 
correct dose using the dosing chart

Yin 2007; Frush 2004; Li 2000; Simon 1997



Dosing tools as a source of confusion

• Many parents not aware that they should avoid use of kitchen 

spoons

– Kitchen spoons vary widely in size and shape; measure 2-9 mL

– Kitchen spoon use associated with higher rates of dosing error

AAP Plain Language Pediatrics 2009

Hyan 1989; AAP 1975



Range of tools provided in clinical & pharmacy 
settings

• Variability in type of dosing tools provided 

Dosing spoon

Dosing cup

Oral syringe
Dropper

Yin 2014; Drawings from AAP Plain Language Pediatrics 2009

• For OTC products, dosing cups most commonly provided



Range of tools provided in clinical & pharmacy 
settings

• Experimental study of parent 

ability to dose with range of tools 
(n=302) 

• Parents asked to dose 5 mL using        

4 types of tools 

• Order of dosing randomized DROPPER

DOSING 
CUP #1

DOSING 
CUP #2

DOSING
SPOON

ORAL 
SYRINGE +/- 

PRESS-IN 
BOTTLE 

ADAPTER

Yin 2008



Dosing cup use 

associated with 6-7x 

odds of large error

 Intended dose  5 mL, 

range= 2.1-23.0 mL



Dosing errors common

• Caregivers commonly make errors administering 

medications
• >40% make dosing errors with Rx and OTC medications

Smith 2014; Yin 2014, 2008;  Winnick 2005; Frush 2004; Li 2000; Simon 1997, McMahon 1997 



Use of health literacy-informed strategies 
can help support parent understanding of 
correct dosing 



• Used as part of provider counseling
– Plain language pictographic instruction 

sheets as framework for counseling

– Demonstration

– Teachback/showback 

– Standardized dosing tool provided

– ~2 minutes

• Patient- and medication-specific 
pictogram-based instruction sheets

– Daily dose

– As needed (predominantly 
acetaminophen, ibuprofen)



HELPix Efficacy Study

• RCT, NYC public hospital pediatric ED (n=245)  (Yin 2008)

• English / Spanish-speaking parents 

of children prescribed a liquid 

medication  (daily dose short course 

(<14d) or prn)

• Fewer dosing errors (daily 

medications; >20% deviation)
• Standard care: 48% 

• HELPix: 5%

• p<0.001

• Decreased rates non-adherence 

(within 20% of # expected total doses)
• Standard care: 38% 

• HELPix: 9%

• p<0.001



Labels with pictograms can also reduce 
medication dosing errors

• NIH-funded randomized controlled study 

• Text+pictogram instructions associated 

with nearly 2x reduction in large dosing 

errors (>2x dose) compared to text-only 

instructions

SAFE Rx for Kids Study [NIH R01 HD070864; PI: Yin] 



Area of confusion: Age restrictions 



Age Restrictions for OTC Pediatric Cough/Cold 
Medications (CCMs)

• In 2008, FDA issued a national public health advisory recommending CCMs 

not be used in children less than 2 years old 

– Voluntary extension to children less than 4 years old by manufacturers of OTC CCMs 

– AAP cautions against the use of CCMs until over 6 years old

• Consumers continue to use CCMs in young children, and consumer 

confusion is common

Mazer-Amirshani 2013; FDA 2008; CHPA 2008



Can labeling changes improve parent understanding 
of age restrictions for OTC Cough/Cold medications?
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• Each parent reviewed 

5 medication labels
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Conclusions

• Many sources of existing confusion for parents using medications
• Formulations / concentrations, active ingredients, dosing, age restrictions

• If we change product characteristics, health literacy-informed approaches 

should be considered to support parent understanding and ability to act on 

medication changes, including  
• Education / counseling (verbal and written approaches, including teachback, use of 

pictographic information)

• Improved labeling

• Need for extensive consumer testing, especially with those with low health 

literacy     
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