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What is Health Literacy?

« 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
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Risk Factor for Medication Errors:
Low Health Literacy

Health

Skills / ability Literacy Demands / complexity
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Health Literacy of Parents in the US

Intermediate
56%

Basic

18% National Assessment of
Adult Literacy (NAAL):
National Center for
Educational Statistics

Data from 2003

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. Hosemais | Bellevue
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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 NYC e RieTy, HassenreL
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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 5 0170, Hauswms

parents in the US: A nationally representative study. Pediatrics 2009; 124: S289-298. Hosrms | Bellevue g
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Area of confusion: Formulations /
concentrations
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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) 2X more concentrated
 lbuprofen
— INFANT’s: 50 mg /1.25 mL (40 mg / mL)

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

<= 3X more concentrated

» Confusion re; formulations associated with cases of

significant pediatric morbidity and mortality
(Tzimenatos 2009; Schillie 2009)
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OTC Medications:
Formulations / Concentrations as a Source of Confusion

* Nearly 30% of parents unaware of presence of different formulations of
acetaminophen

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

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

children. Acad Emerg Med. 2000;7(6):718-721 Z Ly CHiLo
Hosemais | Dellevue  “zs® nesera



OTC Medications:
Formulations / Concentrations as a Source of Confusion

« Experimental study (n=270)
— Hypothetical scenario
* Doctor tells parent to give 1 teaspoon (5 mL) of Children’s Tylenol / Acetaminophen
« Parent has Infant Acetaminophen at home

 ~80% would use Infant formulation

« ~60% use instrument other than the infant dropper
+ ~50% would have given >2-fold dose

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

« FDA Advisory Committee voted to recommend only one formulation of
liquid acetaminophen

HEALTH+
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— ISMP Medication SafetyAlert]* Acute Care
/_,..——_.

Error-prone concentrations of ibuprofen suspensions

arents who are told to give their child or infant over-the-counter ibuprofen oral
Psuspension may not be aware that there are two different concentrations available.
An infant’s formulation (for infants 6-23 months or weighing 5.5-10.5 kg
[12-23 Ibs]) contains 50 mg/1.25 mL (40 mg/mL). This is twice as concentrated than the
children’s formulation (for children 2-11 years or weighing 10.9-43.1 kg [24-95 Ibs]), which
contains 100 mg/5 mL (20 mg/mL). Retail locations routinely stock both concentrations.
Also, the labeling and packaging of the two concentrations can sometimes look similar.

Staff at children’s hospitals might be familiar with this and have often made it a point of
emphasis to educate parents about this issue at discharge. However, for many reasons,
staff have told us about mix-ups that sometimes occur after discharge. One reason is
that some hospital computer systems sometimes convert oral liquid doses to a metric
volume to help parents measure each dose using a dosing cup or oral syringe. However,
the concentration parents might purchase or already have at home is often unknown.

One hospital reported a close call involving a child who was discharged from an
ambulatory surgery unit. The child’s mother was concerned because she was familiar
with giving her 8.6 kg child less than 2 mL of ibuprofen, as per the manufacturer’s label
instructions. However, the discharge instructions said to give 4.3 mL, or 86 mg of the
100 mg/5 mL concentration. After confirming that the mother had the 50 mg/1.25 mL and
not the 100 mg/5 mL concentration at home, the hospital was able to tell the mother the
appropriate volume of ibuprofen to administer to her child for each dose. May- August 2021 | Institute For Safe

Medication Practices (ismp.orq)
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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

« Experimental study involving ibuprofen (n=203)
— Hypothetical scenario
» Doctor tells parent to give 1 teaspoon (5 mL) of Children’s Ibuprofen
« Parent has Infant Ibuprofen at home

« ~25% made a dosing error

Phang PAS 2024
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POLICY STATEMENTS Oygamzalmna! Principles to Guide and Define the Child Health

re System and/or Improve the Health of all Children

American Academy
of Pediatrics

DEDICATED TO THE HEALTH OF ALL CHILDREN

Preventing Home Medication
Administration Errors

M. Stcnns Yin. MD, MSc. FAAR Dariel R, Neuspiel MO, MPH. FARRS Lan M. Pyul, MD, MSc, FAAR®
COUNGIL ON QUALITY IPROVEMENT AND PATIENT SAFETY, COMMTTEE ON DRUGS

Medication administration errors that take place in the home are
common, especially when liquid preparations are used and complex
medication schedules with multiple medic
with chronic conditions are disproport
other caregivers with low health literacy andfor limited English
proficiency are at higher risk for making errors in administering
medications to children in their care. Recommended strategies to

ations are involved; children

nately affected. Parents and

reduce home medication errors relate to provider prescribing practices;

health literacy-informed verbal counseling strategies (eg teachback
and showback) and written patient education materals (eg, pictographic
information) for patients and/or caregivers across settings (inpatient,
outpatient, emergency care, pharmacy); dosing-tool provision for liquid
medication measurement; review of medication lists with patients and/
or caregivers (medication reconciliation) that mxlmh\ prescription and
over-thy
leveraging the medical hor
caregivers; training of providers; safe disposal of medications; regulations
related to medication dosing tools, labeling, packaging and informational
materials; use of electronic health records and other technologies; and
rescarch to identify novel ways to support safe home medication
administration

counter as well as vit

engaging adolescents and their adult

BACKGROUND
Errors in pediatric medication administration in the home environment

are common*™ and can result in serious consequences.*"* These errors

Include dosing mist

kes (both underdosing and overdosing), errors in
frequency or duration of dosing (including missed doses), administration
of incorrect medications or formulations, wrong route of .ulmmm‘
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incorrect preparation or storage, and use of expired

Many root causes have been identified that may contribute to error,
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Resources exist to help parents navigate
formulations

Preventing Home Medication
Administration Errors

Implementation Resources

Supported by
AAP Council on Quality inprovement and Patient Satety

November Decemper 2021
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How to give the right amount of ACETAMINOPHEN (also known as Tylenol) is different depending on which medicine you plan to give.

Dose: Give every 4 to 6 hours as needed for fever or pain. DO NOT GIVE MORE THAN 4 DOSES IN 24 HOURS.
Do NOT use with any other medicine containing acetaminophen.

How to give the right amount of IBUPROFEN
(also known as Motrin, Advil)is different depending
onwhich type of ibuprofen you plan to give.

Dose: Give every 6 hours if needed, for fever or pain. DO NOT GIVE MORE THAN 4 DOSES IN 24 HOURS.

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

Yin HS, Neuspiel DR, Paul IM. AAP Policy Statement: Preventing home medication
administration errors. Pediatrics 2021: 148(6) -- Implementation Resources

. . Children’'s crm-m’s Acetaminophen Adult's Adults
Weight Age '"“"‘(fsm'?s"‘r:l;’p““" c""""z:'s: ;‘u Tem) i Packets | A i inop Do NOT use with any other medicine containing ibuprofen,
Chewables (i60mg) | (180 mg/ powder pack] Tablets (325mg) | Tablets (500 mg) @
6to 11 pounds 0o 3 months 125mL
(3105 dlograms) u: Ak o o = " . B
rbl“"“tf’ Children's ?bh‘ld“‘“ S Adult's
121017 pounds | 4to 11 months 25mL g | e ‘;1::":“ Liquid Cl‘\le!:fr:bel: Ibuprofen
{about 510 7 kograms) j Ak kR )= 9 9 e mp 7 Ibuprofen SR Tablets
o 9[ (100 mg /5 mL) 1;0 e (200 mg)
181023 pounds | 12 to 23 months 375mL 25mL) (100 mg)
{about & o 10 kiograms) [I T E R = 0to il
24to35pounds | 2103 years 1 tablet ?:pu;:,d; ,,?u‘:u?s - - — —
{about 1 10 15 kiograme) N @ kilograms)
ek it B Py ::;‘.nn;: 6ol 1.25 mL 25mL*
ilograms| i ) - -
o ® D (about6t | months = [—==E-
481059 pounds | GtoB8years " 2 tablets 2 packets 1 tablet | T kilograms) |
{about 22 fo 26 kilograms) 10 ML - bent (D (D e B 181023
60to71pounds | 9to10 pounds 121023 [&E'L’ 4mL”
poun 0 10 years o 2 % tablets 2 packets 1 tablet (about8to  months
{about 27 to 32 kilograms) e < 12.5 mL CD (D D e ( b 10 kilograms)
241035
72 1o 95 pounds M years
(about 33 to 43 kilograme) t5mL ol 3 tablts 3 packets 1'*\_‘“'&? 1 :a_h_@ (ag:;ﬁsm set:ri 25mL st ol 1 ?EM _
el OIO1O; — oD v 15 kilograms)
36 to 47
96 pounds or more 12 years pounds 4105 3.75mL [l 1 ¥ tablets
(more than 43 Kiogans) | o oger omL (about16to | years EE 750 | @ P -
= ﬁb% (ﬂ_'fbfiﬁi ! Eh'f*‘ | 21 kilograms) |
10mL - pounds 6to8 5mL o e 2 tablets 1 tablet
@boutz2te | years | [Emm | 0MU ) -
10mL+10mL=20 mL 26 kilograms)
. 60to71
@ healthy children.org pounds | 9to10 | q25mle| 2 Yelablets 1 tablet
Powered by pediatricians, Trusted by parents. (about 27 to years : o0 o
e  pevancn 44 e f Podiars 32 logams)
721095
pounds P 3 ablets 1% fablets
. . . @otizp | TyEs | —— M ooe i
https://www.healthychildren.org/English/safety-prevention/at- 43 iograms)
. i : : 10mL+10mL=20mL*
home/medication-safety/Pages/Acetaminophen-for-Fever-and-Pain.aspx R
96 pounds 10 mL* — e
. i i - i - ormore | 12years 4 tablets 2 tablets
https://www.healthychildren.org/English/safety-prevention/at W kons | o — ang 0000 | —e
or more)

10 mL* -»L\\":‘,_il...“

*Note: This dosage is for children’s liquid ibuprofen products given by dropper. See the
previous column for correct dose-by-weight for infant ibuprofen drops, which are more
concentrated.



Area of confusion: Active ingredients
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OTC Medications:
Active Ingredients as a Source of Confusion

 Parents must determine if the same active
ingredients are present when giving >1

medicine
. - . YLENOL | JyienoL | ,Tﬂ?)){ :
— ~1in 3 pediatric cough/cold products il i o e el
contain acetaminophen i 2

— Can lead to double dosing if parents
already giving acetaminophen

NYC
HEALTH+
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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

& Sol Sore Throat

e .-m,..m -pi-mum

+ Cough
« Sore Throat

Acetaminophen Acetaminophen Acetaminophen Dextromethorphan
Chlorpheniramine maleate Dextromethorphan  Phenylephrine
Dextromethorphan
Phenylephrine
Yin HS et al. Use of active ingredient information for low socioeconomic status parents’ decision-making NYC e E"ﬁ’i‘L"E‘E"EN's
regarding cough and cold medications: role of health literacy. Acad Pediatr. 2013;13(3):229-235 HEATHE | Bellevue 27e? hoserar
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OTC Medications:

ctive Ingredients as a Source of Confusion

1 in 3 correct choice

* No different than chance
(Chi square, goodness of fit, p=0.4)

« 1in 5 who made correct choice gave
rationale of overlapping ingredients

1 in 5 who looked for overlapping
ingredients made wrong choice

Parents with low HL had
10x the odds of making an error

Use of Active Ingredient Information for Low Socioeconomic
Status Parents’ Decision-Making Regarding Cough and Cold

Medications: Role of Health Literacy

H. Shonna Yin, MD, MS; Alan L. Mendelsohn, MD; Perry Nagin, MSEd;
Linda van Schaick, MSEd; Maria E. Cerra, BA; Benard P. Dreyer, MD
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ABSTRACT

OBJECTIVE: Parent administration of multiple medications
with overlapping active ingredients places children at risk for
overdose. We sought to examine how parents use active ingre-
dient information as part of the process of selecting a cough/
cold medication for their child and how health literacy plays
a mle.

METHODS: Experimental study of parents of children present-
ing for care in an urban public hospital pediatric clinic. Parents
were asked to determine which of 3 cough/cold medications
could be given to relieve a child’s cold symptoms, as part of
a scenario in which they had already given a dose of acetamin-
ophen; only 1 did not contain acetaminophen. Primary depen-
dent variable: correct selection of cough/cold medication by

pendent variable:
REesuLTS: Of 297 parents, 79. had low health literacy
(Newest Vital Sign score 0-3); 35.4% correctly chose the
cough/cold medication that did not contain acetaminophen.

The proportion of those who made the correct choice was no
different than expected from chance alone (Goodness of fit

test; x* = 2.1, P =.3). Only 7.7% chose the correct medication
and used active ingredient as the rationale. Those with adequate
literacy skills were more likely to have selected the correct
medication and rationale ( vs 30% (P = .001): adjusted
odds ratio 11.1 (95% confiden nterval 3.6-33.7), after we
adjusted for sociodemographics, including English proficiency
and education.

CONCLUSIONS: Many parents, especially those with low
health literacy, do not use active ingredient information as
part of decision-making related to administering multiple medi-

cations.

KEYWORDS: acetaminophen; active ingredient; cough/cold

medication; health literacy; medication error

AcADEMIC PEDIATRICS 2013:13:229-235




Can labeling changes improve parent
understanding of active ingredients?

Randomized
Controlled

Experiment
(n=297)
»  English/Spanish
speaking parents
» Each parent
reviewed 4-pairs
of medications

Main ingredients:
Acetaminophen
Pain Reliever/ Fever Reducer
Chlorpheniramine maleate
Antihistamine
Dextromethorphan HBr
Cough Suppressant
Phenylephrine HCI
Nasal Decongestant

Main ingredients:
Acetaminophen
Pain Reliever/ Fever Reducer
Chlorpheniramine maleate
Antihistamine
Dextromethorphan HBr
Cough Suppressant
Phenylephrine HCI
Nasal Decongestant
Do not give your child other medicines Do not give your child other
Wt isohave these [ngrecients medicines that also have these
ingredients

Main ingredients:

Main ingredients:

Acetaminophen
Pain Reliever/Fever Reducer
Chlorpheniramine maleate
Antihistamine
Dextromethorphan HBr
Cough Suppressant
Phenylephrine HCI
Nasal Decongestant

Group 1: Group 2: Group 3: Group 4: Group 5: Group 6:
Standard Al Standard Al Al box inset Al box inset Al box inset Al box inset
(8.5 pt) (11 pt) (8.5 pt) (11 pt) + Warning + Warning
(8.5 pt) (11 pt)



Can labeling changes improve parent
understanding of active ingredients?

3-fold increased odds of correctly determining whether
two medications are safe to give together in the groups that got the

Randomized explicit warning vs. the groups who got the standard list
Controlled

Experiment
(n=297)
»  English/Spanish
speaking parents
» Each parent
reviewed 4-pairs
of medications

Main ingredients:
Acetaminophen
Pain Reliever/ Fever Reducer
Chlorpheniramine maleate
Antihistamine
Dextromethorphan HBr
Cough Suppressant
Phenylephrine HCI
Nasal Decongestant

Main ingredients: Main ingredients:
. Acetaminophen

e Reduce Pain Re\ievgr Fever Reducer
Chlorpheniramine maleate

Antihistamine
Dextromethorphan HBr

Cough Suppressant
Phenylephrine HCI

Nasal Decongestant
Do not give your child other medicines Do not gjve yourchild other
Wt isohave these [ngrecients medicines that also have these
ingredients

Main ingredients:
Acetaminophen

Acetaminophen
Pain Reliever/Fever Reducer
Chlorpheniramine maleate
Antihistamine
Dextromethorphan HBr
Cough Suppressant
Phenylephrine HCI
Nasal Decongestant

| e drovcynonmg | oS arLvcnione) | o . .
Group 1: Group 2: Group 3: Group 4: Group 5: Group 6:
Standard Al Standard Al Al box inset Al box inset Al box inset Al box inset
(8.5 pt) (11 pt) (8.5 pt) (11 pt) + Warning + Warning

(8.5 pt) (11 pt)



Can labeling changes improve parent
understanding of active ingredients?

3-fold increased odds of correctly determining whether
two medications are safe to give together in the groups that got the

Randomized explicit warning vs. the groups that got the inset box

Controlled

Experiment
(n=297)
»  English/Spanish
speaking parents
» Each parent
reviewed 4-pairs
of medications

Main ingredients:
Acetaminophen
Pain Reliever/ Fever Reducer
Chlorpheniramine maleate
Antihistamine
Dextromethorphan HBr
Cough Suppressant
Phenylephrine HCI
Nasal Decongestant

Main ingredients: Main ingredients:
. Acetaminophen

e Reduce Pain Re\ievgr Fever Reducer
Chlorpheniramine maleate

Antihistamine
Dextromethorphan HBr

Cough Suppressant
Phenylephrine HCI

Nasal Decongestant
Do not give your child other medicines Do not gjve yourchild other
Wt isohave these [ngrecients medicines that also have these
ingredients

Main ingredients:
Acetaminophen

Acetaminophen
Pain Reliever/Fever Reducer
Chlorpheniramine maleate
Antihistamine
Dextromethorphan HBr
Cough Suppressant
Phenylephrine HCI
Nasal Decongestant

| e drovcynonmg | oS arLvcnione) | o . .
Group 1: Group 2: Group 3: Group 4: Group 5: Group 6:
Standard Al Standard Al Al box inset Al box inset Al box inset Al box inset
(8.5 pt) (11 pt) (8.5 pt) (11 pt) + Warning + Warning

(8.5 pt) (11 pt)



Can labeling changes improve parent
understanding of active ingredients?

No difference in groups who received the standard list vs. inset box

Randomized
Contrplled Labeling
R ST changescan |
n= Cnl‘gr‘phegir‘amine n o v
«  English/Spanish i Improve par_ent ,
speaking parents Nl bongsa understanding -
« Each parent of active e these

reviewed 4-pairs ingredients

of medications
Group 1: Group 2: Group 3: Group 4: Group 5: Group 6:
Standard Al Standard Al Al box inset Al box inset Al box inset Al box inset
(8.5 pt) (11 pt) (8.5 pt) (11 pt) + Warning + Warning

(8.5 pt) (11 pt)



Area of confusion: Dosing
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OTC Medications:
Dosing Directions as a Source of Confusion

Drug Facts (continued)

Directions - do not take more than
directed (see overdose warning)

* 50-60% of parents have difficulty determining B oo o

. - Weight (Ib) | Age (yr) | Dose (tspormL) [, %
correct dose using the dosing chart o 1 [ e ) [ Bose epormt) .
24-35 2-3 1tspor5mL in 24 hours
36-47 4-5 11/2tsp or 7.5 mL_poctspormb)

k a doct
48-59 6-8 1Bp:OFI0ME 1 top or ot

M M H H 60-71 9-10 2 1/2tspor12.5mL [/2tspor7.5mL

* Only ~30-45% know weight is primary basis for el ol o mnE o
. /2 tsp or 12.5 mL

d [ 7295 | 11 | 3tsporismL
OS I n g Attention: Specifically designed for use with enclosed

measuring cup. Do not use any other dosing device.

Other information
- - m each teaspoon contains: sodium 2 mg
« Parents who know about weight-based dosing = dono s bl wrp, or ol e
. or missing - )
more likely to dose correctly S o bcasmmanil et arbacand
expiration date

— Less likely to give an incorrect dose (RR 0.71 [95% CI Inactive ingredients

butylparaben, carboxymethylcellulose sodium,

0 . 5 2 _O . 9 7]) cellulose, citric acid, corn syrup, FD&C red #40,

flavors, glycerin, propylene glycol, purified water,
sodium benzoate, sorbitol, sucralose, xanthan gum

Questions or comments?
call toll-free 1-877-895-3665 (English) or
1-888-466-8746 (Spanish).

ul“" HASSENFELD

Yin 2007; Frush 2004, Li 2000; Simon 1997 HEATHY | Bellevue \Qg,id.l
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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

Lo

. Shrnye.
Hyan 1989; AAP 1975 smis | Bellevue 457
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Range of tools provided in clinical & pharmacy
settings

« Variability in type of dosing tools provided
 For OTC products, dosing cups most commonly provided

X7

M\ ¢
g )

~/ S |

| smi i e

Bl -9

R Dosing cup 1“

L‘“‘/’J Tj _ Droioper

Dosing spoon Oral syringe

S Bilhs
Yin 2014; Drawings from AAP Plain Language Pediatrics 2009 Hosmais | Bellevue \"Lé”‘,."} PN



Range of tools provided in clinical & pharmacy
settings

ﬂ DOSING DOSING
« Experimental study of parent P CUP #1 CUP #2
ability to dose with range of tools ’ :
(n=302) DOSING
- Parents asked to dose 5 mL using SPOON
4 types of tools
» Order of dosing randomized DROPPER

ORAL
SYRINGE +-
PRESS-IN
BOTTLE
ADAPTER

NYC
. HEALTH+
Yin 2008 HOSPITALS
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Dosing cup use
associated with 6-7x
odds of large error

Intended dose 5 mL,
range= 2.1-23.0 mL

Table 4. Multiple Logistic Regression Models Using Generalized Estimating Equations to Determine the Effect
of Dosing Instrument and Health Literacy on Dosing Errors
Any Dosing Error? Large Dosing Errorb
I 1 I 1
Model AOR (95% CI)® P Value ADR (95% CI)® P Value
Dosing cup with printed calibration markings 26.7 (16.8-42.4) <.001 7.3(4.1-13.2) <.001
Dosing cup with etched calibration markings 11.0 (7.2-16.8) <.001 6.3 (3.5-11.2) <.001
7 To g .00 o UR:E (VR )] 353 F
Dosing spoon 1.7 (1.1-2.7) .02 0.3 (0.1-0.9) .02
Oral syringe with bottle adapter 1.1 (0.7-1.6) 69 0.8 (0.5-1.5) .56
Oral syringe 1 [Reference] NA 1 [Reference] NA
Health literacy leve!d
High likelihood of limited literacy 1.7 (1.1-2.8) 02 2.3(1.2-4.6) .01
Possible limited literacy 1.6 (1.02-2.6) .04 1.9(0.95-3.7) .07
Adequate literacy 1 [Reference] NA 1 [Reference] NA
ARCHIVES OF

ancre I PEDIATRICS

& ADOLESCENT MEDICINE

Parents’ Medication Administration Errors

Role of Dosing Instruments and Health Literacy

H. Shonna Yin, MD, MS; Alan L. Mendelsohn, MD; Michael 5. Wolf, PhD, MPH;
Ruth M. Parker, MD; Arthur Fierman, MD; Linda van Schaick, MSEd; Isabel 5. Bazan, BA;

Matthew D. Kline, MA; Benard P. Dreyer, MD

©Objectives: To assess parents’ liquid medication ad-
ministration errors by dosing instrument type and to ex-
amine the degree to which parents’ health literacy influ-
ences dosing accuracy.

Design: Experimental study.
Setting: Interviews conducted in a public hospital pe-
diatric clinic in New York, New York, between October

28, 2008, and December 24, 2008.

Participants: Three hundred two parents of children
presenting for care were enrolled.

Main Outcome Measures: Parents were observed for

with etched markings, while more than 85% dosed ac-
curately with the remaining instruments. Large dosing
errors (>40% deviation) were made by 25.8% of par-
ents using the cup with printed markings and 23.3% of
parents using the cup with etched markings. In ad-
justed analyses, cups were associated with increased odds
of making a dosing error (>20% deviation) compared
with the oral syringe (cup with printed markings: ad-
justed odds ratio [AOR]=26.7; 95% confidence interval
[CI]. 16.8-42.4; cup with etched markings: AOR=11.0;
95% Cl.7.2-16.8). Compared with the oral syringe, cups
were also associated with increased odds of making large
dosing errors (cup with printed markings: AOR=7.3;95%
C1,4.1-13.2; cup with etched markings: AO X
T
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Dosing errors common

« Caregivers commonly make errors administering

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

. s Car ) - . Shnre
Smith 2014; Yin 2014, 2008; Winnick 2005; Frush 2004; Li 2000; Simon 1997, McMahon 1997 :s%lﬁwAts Beuevue g5 noseriaL



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

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

Daily dose

— As needed (predominantly

acetaminophen, ibuprofen)

« Used as part of provider counseling

Plain language pictographic instruction
sheets as framework for counseling

Demonstration
Teachback/showback
Standardized dosing tool provided
~2 minutes
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HELPIix Efficacy Study
 RCT, NYC public hospital pediatric ED (n=245) (vin 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
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Randomized Controlled Trial of a Pictogram-Based

Intervention to Reduce Liquid Medication Dosing
Errors and Improve Adherence Among Caregivers

of Young Children

H. Shonna Yin, MD, MS; Benard P. Dreyer, MD; Linda van Schaick, MS Ed;
George L. Foltin, MD; Cheryl Dinglas, BA; Alan L. Mendelsohn, MD

Objective: To evaluate the elficacy of a pictogram-
based health literacy intervention to decrease liquid medi-
cation administration errors by caregivers of young
children.

Design: Randomized controlled trial

Setting: Urban public hospital pediatric emergency
department

Parficipants: Parents and caregivers (N=243) of chil-
dren aged 30 days Lo 8 years who were prescribed liquid
medications (daily dose or “as needed”)

Intervention: Medication counseling using plain lan-
guage, pictogram-based medication instruction sheets. Con-
trol subjects received standard medication counseling,

Ouicome Measures: Medication knowledge and prac-
tice, dosing accuracy, and adherence.

Results: Of 245 randomized caregivers, 227 under-
went follow-up assessments (intervention group, 113; con-
trol group, 114). Of these, 99 were prescribed a daily dose
medication, and 158 were prescribed medication taken
as needed. Intervention caregivers had fewer errors in ob-

served dosing accuracy (>20% deviation from pre-
scribed dose) compared with caregivers who received rou-
tine counseling (daily dose: 5.4% vs 47.8%; absolute risk
reduction [ARR],42.4% [95% confidence interval, 24.0%-
57.0%]; number needed to treat [NNT], 2 [2-4]; as needed
15.6% vs 40.0%; ARR,24.4% (8.7%-38.8%); NNT,4
[3-12]). Of intervention caregivers, 9.3% were nonad-
herent (ie, did not give within 20% of the total pre-
scribed doses) compared with 38.0% of controls
(ARR,28.7% [11.4%-43.7%]; NNT,3 [2-9]). Improve-
ments were also seen for knowledge of appropriate
preparation for both medication types, as well as
knowledge of frequency for those prescribed daily dose
medications.

Conclusion: A plain language, pictogram-based inter-
vention used as part of medication counseling resulted
in decreased medication dosing errors and improved ad-
herence among multiethnic, low socioeconomic status
caregivers whose children were treated at an urban pe-
diatric emergency department.

Trial Registration: clinicaltrials.gov Identifier
NCT00337433

Arch Pediatr Adolesc Med. 2008;162(9):814-822




Labels with pictograms can also reduce
medication dosing errors

* NIH-funded randomized controlled study

- Text+pictogram instructions associated Sugrasns Hasensliosing
) ) ) ; Tools, and Parent Medication
with nearly 2x reduction in large dosing Errors: A Randomized Study
errors (>2x dose) compared to text-only
instructions
( Take7.5mL (1%tsp): ): CARLOS HERNANDEZ IMPORTANT: Finish |/
| 444 Main St., Chicago, IL 60611 1/1/15 | a1 of this medicine [
\{Amoxicillin 250 mg /5 mL (uhless your doctor |,
; | Take 7.5 mL (1% tsp) by mouth ells youto stop).  fves
3 in the morning and at night Pink liquid o
4 for 10 days.
. | Take for ear infection. oo
1|« 75mL . ™
9 (1% tsp)  !Rx: 0664978-5527 Do not use after: 4/15/15 CLTY PHARMACYT fesian
2t rAmount: 150 mL  No refills Chicago IL 60601
Jtﬁ . Provider: Shonna Yin, MD (312) 555-5555

SAFE Rx for Kids Study [NIH RO1 HD070864; PI: Yin]



Area of confusion: Age restrictions
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Age Restrictions for OTC Pediatric Cough/Cold
Medications (CCMSs)

« 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

:::;J"Oﬁ?.- HASSENFELD
Mazer-Amirshani 2013; FDA 2008; CHPA 2008 teamts | Bellevue <3t
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Can labeling changes improve parent understanding
of age restrictions for OTC Cough/Cold medications?

Randomized
Controlled
Experiment (n=297)
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Can labeling changes improve parent understanding
of age restrictions for OTC Cough/Cold medications?

Randomized
Controlled
Experiment (n=297)
English/Spanish
speaking parents

Each parent reviewed
5 medication labels

4-fold increased odds of correctly determining medication safe
for their child based on age info in the group who got the

explicit warning vs. group with no age info
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Can labeling changes improve parent understanding
of age restrictions for OTC Cough/Cold medications?

Randomized
Controlled
Experiment (n=297)
English/Spanish
speaking parents

Each parent reviewed
5 medication labels

2-fold increased odds of correctly determining medication safe
for their child based on age info in group with the explicit

safety warning vs. group with basic age info
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Can labeling changes improve parent understanding
of age restrictions for OTC Cough/Cold medications?

Randomized
Controlled
Experiment (n=297)
English/Spanish
speaking parents

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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