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Abstract

Objective—To examine the degree to which recommended provider counseling strategies,

including advanced communication techniques and dosing instrument provision, are associated

with reductions in parent liquid medication dosing errors.

Methods—Cross-sectional analysis of baseline data on provider communication and dosing

instrument provision from a study of a health literacy intervention to reduce medication errors.

Parents whose children (<9 years) were seen in two urban public hospital pediatric emergency

departments (EDs) and were prescribed daily dose liquid medications self-reported whether they

received counseling about their child’s medication, including advanced strategies (teachback,

drawings/pictures, demonstration, showback) and receipt of a dosing instrument. Primary

dependent variable: observed dosing error (>20% deviation from prescribed). Multivariate logistic
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regression analyses performed, controlling for: parent age, language, country, ethnicity,

socioeconomic status, education, health literacy (Short Test of Functional Health Literacy in

Adults); child age, chronic disease status; site.

Results—Of 287 parents, 41.1% made dosing errors. Advanced counseling and instrument

provision in the ED were reported by 33.1% and 19.2%, respectively; 15.0% reported both.

Advanced counseling and instrument provision in the ED were associated with decreased errors

(30.5 vs. 46.4%, p=0.01; 21.8 vs. 45.7%, p=0.001). In adjusted analyses, ED advanced counseling

in combination with instrument provision was associated with a decreased odds of error compared

to receiving neither (AOR 0.3; 95% CI 0.1–0.7); advanced counseling alone and instrument alone

were not significantly associated with odds of error.

Conclusion—Provider use of advanced counseling strategies and dosing instrument provision

may be especially effective in reducing errors when used together.

Keywords

medication error; adherence; health literacy; patient education; parents; ambulatory care; patient
communication

INTRODUCTION

Studies suggest that parents frequently misunderstand instructions regarding how to

administer medication to their children correctly, with over 40% of caregivers making errors

in dosing liquid medications;1–4 those with low health literacy, as well as those with limited

English proficiency, are at particular risk for medication administration errors.5,6,7 Potential

strategies to reduce errors include the use of a health literacy-informed approach to

improving provider communication of medication instructions to parents through a)the use

of advanced counseling strategies, and b)the provision of standardized dosing

instruments.3,8

Parent administration of medications to young children can be complex. Oral liquid

formulations are typically prescribed to young children, and many parents find that accurate

measurement is challenging.9,10 The ability to understand the importance and correct use of

standardized dosing instruments (eg. oral syringe, dropper, dosing cup), as well as the ability

to interpret measurement units (eg. milliliter, teaspoon, tablespoon), are among the key skills

that help parents avoid making errors.6,11,12

Provider use of health literacy-informed communication strategies is generally

recommended as part of a universal precautions approach, and may be especially helpful for

medication counseling.13 Advanced counseling strategies, including the use of verbal

teachback, where patients are asked to describe in their own words what they learned,

provider demonstration, patient “showback”, and provider use of pictures or drawings, have

been recommended,10, 13–19 but are underutilized.20,21 To date, there is limited study of the

use of advanced counseling strategies for the reduction of pediatric medication dosing

errors.
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Provider provision of a standardized dosing instrument is also thought to be effective in

reducing errors. Despite recommendations that standardized instruments be used, many

parents continue to use kitchen spoons,9,10,22 and standardized instruments are not

universally distributed in EDs or pharmacies.3,23 Incorporating standardized instruments as

part of the demonstration and teachback portions of advanced counseling, in concert with

providing instruments for parents to take home, may be especially effective.3,10

Overall, few studies have examined health literacy-informed medication counseling

strategies, and the value of provision of a dosing instrument as part of counseling. We have

previously shown in the context of an intervention, that advanced counseling strategies

which incorporated use of a standardized dosing instrument, is associated with a reduction in

dosing errors. To date, there has been limited study of this issue in the setting of routine

medication counseling, including the role of advanced counseling with and without

provision of a dosing instrument. We therefore sought to assess the association between

health provider counseling approach and dosing errors.

METHODS

Participants and Setting

This was a cross-sectional analysis of data collected from parents of children seen in the

pediatric ED of two urban public hospitals in New York City (Bellevue Hospital Center,

Woodhull Medical Center), between May 31, 2010 and September 10, 2011. The EDs of

both hospitals serve predominantly low SES, immigrant families, including a large

percentage of Latino families. Data from this study was collected as part of baseline

assessments performed within a pre/post-implementation study of a low literacy intervention

to reduce parent medication administration errors, which includes the institution of a

program to train health providers in low literacy medication counseling strategies. At the

time the baseline data was collected, neither ED site had a standard approach or policy with

respect to the use of advanced counseling strategies or the provision of dosing instruments,

even though dosing instruments were available at each site. In addition, as families were

recruited by phone, few providers were aware that a study on baseline medication

counseling practices was being conducted.

Research assistants systematically assessed families to determine eligibility. Chart reviews

were performed to assess initial eligibility; families were then screened for additional

criteria by telephone. Inclusion criteria was primary caregiver of a child <9 years who was

prescribed a daily dose short course (≤14 day) liquid medication in the pediatric ED.

Exclusion criteria at initial chart review were: caregiver not legal guardian of child,

caregiver not English or Spanish-speaking, residency outside of NYC, hospital admission,

child with psychiatric or child protection-related issue, no listed phone number. Exclusion

criteria at telephone screening included verification of initial exclusion criteria and

additional assessment of the following exclusion criteria: person reached by phone not the

person counseled in the ED, no eligible medication prescribed.

For the purposes of this paper, we refer to both parents and caregivers/legal guardians as

parents. At Bellevue, consecutive eligible parents were contacted by phone starting 4 days
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after the end date of the prescribed medication, with a plan to reach parents within 2 weeks

of the end date. While consecutive parents were initially assessed for eligibility at Woodhull,

given the higher number of patients at this site, every 4th parent was systematically

contacted beginning in October 2010.

Assessments were completed by phone; an in-person follow-up time was also arranged to

occur within 8 weeks of the end date of the prescribed medication to allow for the in-person

assessment of dosing as well as performance of the health literacy assessment.

Verbal and written informed consent was obtained from participants. Study information was

provided in English or Spanish, based on parent preference. Trained bilingual English/

Spanish research assistants performed Spanish-language assessments. A modest incentive

was provided to parents for their participation ($20 gift card). This study was approved by

NYU School of Medicine’s Institutional Review Board, and the Bellevue and Woodhull

Facility Research Review Committees.

Measures

Data included both interview and observational measures. The primary outcome variable

was observed dosing error. The primary predictor variables were provider counseling

strategies and provider dosing instrument provision.

Dosing error—Parent dosing error was assessed by direct observation. The primary

criterion used was whether the amount measured was within 20% of the prescribed

dose.3,24,25 The dose prescribed by the provider was obtained by chart review. Raters who

determined whether or not an error had occurred were blinded to health literacy results.

To assess dosing accuracy via direct observation, a structured interview was conducted

using a previously established protocol, with each parent demonstrating the dose of

medication using a standard medication bottle containing over-the-counter Tylenol.3

Interrater reliability, measured by having 2 raters assess accuracy using the 20% criterion for

a subsample of 150 parents, was high (kappa>0.9). For the limited number of patients who

received more than 1 daily dose medication (7 patients), only the first documented

medication was included in analyses. For patients who received a medication prescription

involving tapered dosing, the most frequently administered dose was used for analyses.

Provider Counseling Strategies—Any provider counseling was assessed by asking

parents to report whether they had spoken to anyone about how to give the prescribed

medication(s) in the ED and/or pharmacy.

Advanced counseling strategies were assessed for the ED only. Verbal teachback and

provider use of pictures/drawings was assessed with the questions: “Did your doctor or

nurse ask you to describe to him/her how you were going to follow the medication

instructions?” and “Did your doctor or nurse use pictures or drawings to help you

understand how to give your child’s medicine correctly?” These questions were adapted

from the Agency for Healthcare Research and Quality’s (AHRQ) Consumer Assessment of

Healthcare Providers and Systems surveys (CAHPS).26
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Demonstration and showback were assessed by first asking parents if anyone had shown

them how to give the correct dose of medicine (“Did anyone show you how to give the

correct dose of medicine?”). If they responded affirmatively, they were asked who showed

them (eg. doctor, nurse), and the following questions: “When the [PROVIDER TYPE]

showed you how to dose, did he/she demonstrate the dose using a dosing instrument?” and

“Did you use a dosing instrument to show the [PROVIDER TYPE] the dose you planned to

give your child?” Prior to this question, parents had been asked about which dosing

instrument they had used. Parents who did not understand the term “dosing instrument”

were provided with a brief verbal explanation which included naming examples of dosing

instruments (eg. dosing cup, oral syringe).

Advanced counseling strategies in the pharmacy was not assessed, as this was a cross-

sectional analysis of baseline data on provider communication and dosing instrument

provision from an ED-focused pre-/post-implementation study of a health literacy

intervention to reduce medication errors.

Parents were also asked about the language used in the ED encounter. Language

concordance was determined based on whether or not the parent language of preference

matched the language used in the ED encounter.

Provision of a Standardized Dosing Instrument—Parents were asked to report

whether they received a dosing instrument from the pediatric ED and/or pharmacy, as well

as the type(s) of instrument (eg. oral syringe, dosing cup, dosing spoon, measuring spoon)

they received.

Advanced Counseling Strategies with and without Provision of a
Standardized Dosing Instrument (ED only)—Medication counseling which employs

advanced communication strategies, such as demonstration and showback, often involve the

use of a dosing instrument, which increases the likelihood that a dosing instrument will also

be provided for a parent to take home. In order to examine the combined and separate effects

of each strategy, parents were categorized into 4 groups based on receipt of the following in

the ED: 1) advanced counseling only, 2) instrument only, 3) advanced counseling with

instrument, and 4) neither.

Sociodemographic Data, Parent Health Literacy, and Child Health Status—
Sociodemographic data, obtained using a structured questionnaire, included child’s age and

gender, as well as parent age and gender, relationship to the child, preferred language,

ethnicity, country of birth, socioeconomic status (SES), and level of education. Relationship

to the child was categorized as mother or other. Language was characterized based on the

language of the interview (English or Spanish). Ethnicity was categorized as Latino or non-

Latino. Latinos represent the majority of families in our sample and no other ethnic group

was large enough to allow us to define a separate category. Country of origin was

categorized as US-born or not. SES was dichotomized as Hollingshead Index of 4 or 5

(lowest resource levels) versus all others.27 Level of education was categorized based on

graduation from high school. Parent health literacy level was assessed as part of the in-

person assessment (after dosing assessment) using the Short Test of Functional Health
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Literacy (S-TOFHLA).28 Parents who were categorized as having inadequate or marginal

health literacy were combined into one low literacy category, and compared to those with

adequate literacy.2930,31 Child chronic disease status was assessed using the Children with

Special Health Care Needs screener.32

Statistical Analyses

Data was analyzed using SPSS 20.0 (SPSS Inc., Chicago, IL). For all analyses, a 2 tailed

pvalue <0.05 was considered to be statistically significant. We assessed unadjusted

associations between dosing error and independent variables of interest (provider

counseling, dosing instrument provision) using bivariate analyses (χ2 or Fisher’s Exact test).

Those independent variables (i.e. advanced counseling in the ED, instrument provision in

the ED) found to be significantly related to dosing errors in bivariate analyses were

examined in adjusted analyses (multiple logistic regression analyses), with a priori inclusion

of potential confounders, including parent age, race/ethnicity, language, country of birth,

SES, education, health literacy, as well as child age and chronic disease status, and site. To

examine health literacy and language as potential moderators of the relationship between

provider counseling strategies and dosing errors, we performed exploratory subgroup

analyses by health literacy and language. We also tested whether there was an interaction

between health literacy and language. To explore the role of language concordance,

additional analyses were performed which included this variable in the model; exploratory

subgroup analyses by language concordance was also conducted.

RESULTS

Enrollment took place from June 23, 2010 through September 26, 2011, during the patient

recruitment periods at each of the 2 ED sites (Figure 1). Of eligible parents reached by

telephone, 400 (70.4%) were enrolled by phone, while 168 (29.6%) refused to participate.

There were no statistically significant differences between parents who did and did not

enroll with respect to child’s age and sex. There was no difference in the rate of refusal to

participate by site. Of 400 enrolled parents (200 per site), 113 did not return for in-person

follow-up (28.3%). Therefore, 287 parents comprised the sample included in these analyses.

There was no difference in those who did and did not follow-up by parent characteristics or

site.

Study subjects were primarily mothers (90.2%), from low SES backgrounds (82.6%) (Table

1). Of medications prescribed, the majority were antibiotics (80.5%) and corticosteroids

(17.4%). The most common diagnoses were: otitis media (36.9%), skin infection (13.9%),

reactive airway disease (13.9%).

Dosing Errors

Overall, 41.1% made a dosing error (Table 3); mean(SD) % dose measured = 0.9(0.3) (range

0.08–2.67). Of dosing errors, 81.4% involved dosing under the prescribed amount, while

18.6% involved dosing above the recommended amount.
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Provider Counseling Strategies and Dosing Errors

Almost all parents (97.6%) reported receiving any counseling in the ED or pharmacy (Table

2). One-third (33.1%) reported receipt of advanced counseling in the ED. The majority of

ED encounters had language concordance (78.7%) (73.5% visits conducted in English,

24.4% Spanish, 2.1% combination). Receipt of any counseling provider counseling was not

statistically significantly related to dosing error (Table 3). Parents who reported that they

received at least 1 advanced counseling strategy in the ED were less likely to make a dosing

error compared to those who did not report receiving advanced counseling (30.5% vs.

46.4%; p=0.01).

Provision of a Standardized Dosing Instrument and Dosing Errors

Nearly three quarters (74.6%) reported receipt of a dosing instrument (19.2% ED; 64.8%

pharmacy) (Table 2). Those who received an instrument were less likely to use a

nonstandard spoon (7.5% vs. 43.8%; p<0.001). ED instruments were primarily oral syringes

(85.5%). Pharmacy instruments included oral syringes (34.4%), droppers (27.4%), and

dosing cups (24.7%). While receipt of a dosing instrument in the pharmacy was not

statistically significantly related to dosing error (p=0.5), parents who reported receiving an

instrument in the ED made fewer dosing errors (21.8% vs. 45.7%; p=0.001).

Advanced Counseling Strategies with and without Provision of a Standardized Dosing
Instrument (ED only): Associations with Dosing Error

Fifteen percent of parents reported receiving advanced counseling along with an instrument

(4.2% instrument only, 18.1% advanced counseling only; 62.7% neither) (Table 2). Those

who received both advanced counseling and an instrument made fewer errors than those

who received neither (20.9% vs. 47.8%; p=0.002); there was no statistically significant

difference in error rate between those who received advanced counseling only and those

who received neither (p=0.3), or instrument only and those who received neither (p=0.15)

(Table 3).

Adjusted Analyses Predicting Parent Dosing Errors: Role of Advanced Counseling
Strategies with and without Provision of a Standardized Dosing Instrument

In adjusted analyses, report of advanced counseling strategies in combination with an

instrument was associated with a decreased odds of error compared to receiving neither

(AOR 0.3; 95% CI 0.1–0.7); advanced counseling only and instrument only were not

associated with decreased odds of error (Table 4).

Exploratory subgroup analyses by literacy level revealed that receipt of advanced counseling

in combination with instrument provision was statistically significantly associated with

fewer errors for those with adequate (AOR 0.2; 95% CI 0.1–0.6), but not low literacy (AOR

0.3; 95% CI 0.1–1.4). Exploratory subgroup analyses by language revealed that receipt of

advanced counseling in combination with instrument provision was statistically significantly

associated with fewer errors for English speakers (AOR 0.2; 95% CI 0.07–0.9), but not for

Spanish speakers (AOR 0.4; 95% CI: 0.1–1.2). No statistically significant interaction

between health literacy and language was found.
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Inclusion of language concordance in the model did not substantively alter study findings.

Exploratory subgroup analyses by concordance revealed that there was a similar magnitude

of association between counseling strategies and dosing errors in the language concordant

group compared to the overall group; analyses for the discordant group were limited due to

small sample size.

DISCUSSION

To our knowledge, this is the first study to examine existing pediatric provider medication

counseling practices related to the use of advanced communication strategies with and

without dosing instrument provision, and their association with parent liquid medication

dosing errors. While a prior intervention-based study we performed revealed that use of

advanced counseling strategies, which incorporated provision of a dosing instrument, was

associated with reduced dosing errors, the current analyses assess real-world practices. We

found that >40% of parents misdosed the liquid medication prescribed to their children.

Only one in three parents in our study reported receipt of advanced counseling strategies

from their ED provider. Use of advanced counseling strategies in concert with provision of a

dosing instrument may be especially effective in reducing errors, compared to advanced

counseling or instrument provision alone.

The prevalence of dosing errors in our study indicates that a significant level of parent

confusion regarding medication instructions exists, consistent with prior studies.1–3,10 This

high rate of error is concerning; >50% of US children are exposed to one or more

medications in a given week.33 Medication administration errors place children at risk for

adverse events, may contribute to therapeutic failure, and can result in avoidable health care

costs.34,35

Despite evidence to support the use of advanced counseling strategies such as dose

demonstration, teachback/showback, and the use of pictograms,16–18,36–38 and support for

the use of more effective counseling strategies by the American Medical Association,14 we

found that only 1 in 3 parents reported use of these strategies by their provider in the

pediatric ED. Prior studies have similarly found low rates; an American Academy of

Pediatrics survey found that use of enhanced communication techniques like teachback was

uncommon, with only 1 in 4 describing use of teachback most or all of the time.20 Use of

advanced counseling strategies is considered to be more effective than standard

recommended counseling practices, such as plain, or simple, language, repetition, and

limitation of concepts to 2–3 key points.20 In the context of medication counseling,

advanced counseling can be provided by physicians, nurses, and other providers at the time

of discharge. Instructions can be further reinforced at the time a medication is dispensed in

the pharmacy.

Provision of a standardized instrument, recognized as another effective strategy for reducing

parent dosing errors, varied in our study. Only 1 in 5 parents reported receiving an

instrument from the ED, while a little over half reported receiving one from the pharmacy.

Those who did not receive an instrument were 6 times more likely to use a nonstandard

spoon. Interestingly, ED instrument provision was statistically significantly associated with
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fewer errors, but pharmacy provision was not; further study to explore this issue is indicated.

One possible issue that may contribute to this difference is that oral syringes were most

commonly distributed in the ED, while instruments distributed from the pharmacy were

more heterogeneous. Several studies have recently found that parent dosing accuracy varies

by instrument type, with dosing cups, in particular, associated with overdoses.6,22 Oral

syringes are generally considered to be the most accurate.6,9 Unfortunately, sample size

limited our ability to examine errors by instrument type.

It is not clear why some parents reported receipt of counseling or dosing instruments, while

others did not. There was no variability by diagnosis, or by provider type. Further study is

needed to further explore other potential factors related to rates of counseling and dosing

instrument provision, such differences by literacy level and English proficiency.

Interestingly, in adjusted analyses, use of advanced counseling strategies in the ED alone

was not associated with decreased error rates, while ED advanced counseling with provision

of a standardized instrument was associated with a 3-fold decrease in dosing errors.

Unfortunately, as the majority of parents who received an instrument also received advanced

counseling, it was difficult for us to examine the impact of instrument alone with no

associated provider advanced counseling.

Notably, rates of error was significant across counseling approaches, suggesting that

additional strategies are likely to be needed to ensure parent understanding of medication

instructions, or that the quality of the advanced counseling strategies used by providers

could be further improved through a standardized training approach.

While we found in exploratory analyses that the association between counseling strategies

and dosing errors was statistically significant among those with adequate literacy and

English speakers, but not among those with low literacy and those who spoke Spanish, our

analyses were limited by sample size. Additional studies are needed to examine whether

other approaches are needed to reduce the likelihood of dosing error in these at-risk groups.

Our study has several limitations. This was a cross-sectional study in which we examined

the association between dosing errors and health communication strategies; no conclusions

regarding causation can be drawn. We relied on parent self-report of receipt of advanced

counseling and instruments, which may not have reflected what actually occurred during

provider-parent encounters. We conducted assessments by phone, which prevented us from

clarifying our questions about dosing instruments with visual aids, although we did give

examples of instruments verbally. Future study to validate questions on counseling strategies

and instrument provision would be beneficial, including examining audio- or videotaped

provider-parent encounters. While we did collect information regarding the language the ED

visit was conducted in, we did not collect detailed information regarding the language used

for counseling about medication instructions specifically, or the quality of the verbal or

written Spanish language used. Dosing accuracy was assessed as part of an in-person

hospital-based encounter within 8 weeks of the projected end date of their prescribed

medication, and may not have reflected how the parent dosed at home during the prescribed

medication course; our dosing error findings may be subject to recall bias. In addition, we
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did not have the power to examine the relationship between individual types of advanced

counseling or instruments and dosing errors, or the role of instrument provision without

advanced counseling. Advanced counseling strategies within the pharmacy setting was also

not assessed, which deserves further study, however it is unlikely that advanced counseling

strategies are frequently used in the pharmacy.21 Further study of multidisciplinary

approaches to medication counseling is needed, including examining the benefits of having

medication instructions reinforced by different members of the care team (e.g. nurse,

physician, pharmacist), as well as the potential for increased confusion when inconsistent

instructions are provided. Finally, the majority of our participants were Hispanic mothers

from low SES backgrounds, recruited from an urban setting, which may limit our ability to

generalize our findings to other populations.

In summary, we found that use of advanced counseling strategies along with provision of a

standardized dosing instrument is associated with decreased dosing errors. Additional

research is needed to determine how to best incorporate advanced counseling strategies into

routine practice, including experimental studies to identify which advanced counseling

strategies are most effective, and how to best encourage adoption of these strategies by

clinicians and pharmacists. Policy and regulatory approaches may be needed to maximize

the adoption of best practices in provider counseling in order to promote the safe use of

pediatric medications.
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WHAT’S NEW

Provider use of advanced counseling strategies (teachback, drawings/pictures, dose

demonstration, showback) in combination with provision of a dosing instrument, may be

more effective in reducing parent liquid medication dosing errors than advanced

counseling or instrument provision alone.

Yin et al. Page 13

Acad Pediatr. Author manuscript; available in PMC 2015 May 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Figure 1.
Study Enrollment
a While eligibility was initially assessed for all patients at both sites, given the higher

number of patients at one site, a plan was subsequently made to contact every 4th patient at

that site
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TABLE 1

Characteristics of study population (n=287)a

Child Characteristics

Age, mean (SD), y 3.5 (2.4)

Chronic medical problem, n (%) 67 (23.3)

Parent Characteristics

Age, mean (SD), yb 32.3 (8.0)

Relationship to Child, n (%)

  Mother 259 (90.2)

Marital Status Single, n (%) 119 (41.5)

Hollingshead SES Level 4 or 5, n (%)c 237 (82.6)

Country of birth: Non-US Born, n (%) 176 (61.3)

Race/Ethnicity, n (%)

  Hispanic 212 (73.9)

  Non-Hispanic

    White, non-Hispanic 8 (2.8)

    Black, non-Hispanic 52 (18.1)

    Asian, non-Hispanic 11 (3.8)

    Other, non-Hispanic 4 (1.4)

Language Spanish, n (%)d 134 (46.7)

Education, n (%)

  Less than HS Graduate 138 (48.1)

  HS Graduate or Equivalent 72 (25.1)

  Higher than HS Graduate 77 (26.8)

Health Literacy, n (%)e

  Inadequate Literacy 71 (24.9)

  Marginal Literacy 34 (11.9)

  Adequate Literacy 180 (63.2)

Abbreviations: SES, socioeconomic status; TOFHLA, Test of Functional Health Literacy in Adults.

a
Data are mean (SD) or n (%).

b
Missing for 4 subjects.

c
Lower number represents higher SES and greater family resources.

d
Language of survey administration.
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e
Health literacy measured using STOFHLA. Data missing for 2 subjects who did not complete the STOFHLA. Mean(SD) STOFHLA score was

75.5(22.1) (range 0–100).
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TABLE 2

Use of counseling strategies and provision of dosing instruments

N (%)

Counseling Strategies

Provider counselinga

  In ED 274 (95.5)

  In pharmacy 155 (54.0)

  None 7 (2.4)

Advanced counseling strategiesb

  Provider use of verbal teachback 26 (9.1)

  Provider use of pictures / drawings as part of medication counseling 3 (1.0)

  Provider demonstration using dosing instrumentc 75 (26.1)

  Parent “showback” of dose using instrumentc 32 (11.1)

  Any advanced counseling strategyb 95 (33.1)

Number of advanced strategies usedb,d

  0 192 (66.9)

  1 62 (21.6)

  2 25 (8.7)

  3 8 (2.8)

Provision of Standardized Dosing Instrument

Provision of standardized dosing instrumente

  In ED 55 (19.2)

  In pharmacy 186 (64.8)

  None 73 (25.4)

Type of instrument provided in EDf

  Oral syringe 47 (85.5)

  Dropper 5 (9.1)

  Dosing cup 2 (3.6)

  Dosing spoon 0 (0)

  Measuring spoon 1 (1.8)

Type of instrument provided in pharmacyg

  Oral syringe 64 (34.4)

  Dropper 51 (27.4)

  Dosing cup 46 (24.7)

  Dosing spoon 17 (9.1)

  Measuring spoon 9 (4.8)
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N (%)

Reported use of instrument at home

  When instrument provided in EDf 46 (83.6)

  When instrument provided in pharmacyg 160 (86.0)

Combination (ED only)h

Counseling approach

  Advanced counseling strategy only 52 (18.1)

  Provision of standardized instrument only 12 (4.2)

  Advanced counseling with provision of dosing instrument 43 (15.0)

  None 180 (62.7)

a
Any report of getting counseling about medication instructions in the ED or pharmacy, nearly half of parents reported receiving counseling in

both the ED and pharmacy (149 (51.9%))

b
Advanced counseling strategies used in the ED only; specific counseling strategies not assessed in pharmacy

c
Demonstration/showback from doctor (26.8%), nurse (54.9%); remainder did not remember

d
Mean (SD) number of advanced counseling strategies used = 0.5 (0.8)

e
Some parents reported receiving instruments from both the ED and pharmacy (27 (9.4%))

f
Of parents who reported receipt of an instrument in the ED

g
Of parents who reported receipt of an instrument in the pharmacy; some subjects reported receiving more than 1 dosing instrument; 1 parent did

not remember the type of instrument received

h
Of those who reported advanced counseling, 45.3% also reported receiving an instrument; of those who reported receipt of an instrument, 78.2%

also reported advanced counseling
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TABLE 3

Parent dosing errors by provider counseling strategies and dosing instrument provision

Dosing
Error

n n(%) p-value

Overall 287 118 (41.1) --

Provider counselinga Any 280 113 (40.4) 0.1b

None 7 5 (71.4)

Provider instrument provision Any 214 81 (37.9) 0.07

None 73 37 (50.7)

Emergency department

Provider counselinga Any 274 110 (40.1) 0.2

None 13 8 (61.5)

Advanced counselingc Any 95 29 (30.5) 0.01

None 192 89 (46.4)

Advanced counseling: # of strategies usedc 0 192 89 (46.4) 0.08

1 62 20 (32.3)

2 25 7 (28.0)

3 8 2 (25.0)

Instrument provision Any 55 12 (21.8) 0.001

None 232 106 (45.7)

Combination Advanced counseling only 52 20 (38.5) 0.007d

Instrument provision only 12 3 (25.0)

Both 43 9 (20.9)

None 180 86 (47.8)

Pharmacy

Provider counselinga Any 155 61 (39.4) 0.6

None 132 57 (43.2)

Provider instrument provision Any 186 73 (39.2) 0.5

None 101 45 (44.6)

a
Provider counseling refers to all counseling, including advanced counseling

b
Chi square also not significant when looking at 4 categories (ED only, pharmacy only, ED and pharmacy, none) (p=0.4).

c
Advanced counseling strategies assessed in the ED only

d
Partition chi square: advanced counseling only vs. none (p=0.3), instrument only vs. none (p=0.15), both vs. none (p=0.002), advanced counseling

only vs. both (p=0.08), instrument only vs. both (p=0.7).
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TABLE 4

Multivariate logistic regression analyses predicting parent dosing error: Role of advanced counseling

strategies and provision of dosing instrumenta

Dosing Error

AOR 95% CI p-value

Overall strategy taken in ED Advanced counseling only 0.6 0.3–1.2 0.1

Instrument only 0.5 0.1–1.9 0.3

Both 0.3 0.1–0.7 0.004

None 1.0 Ref Ref

a
Controlling for: parent age, race/ethnicity, language, country of birth, socioeconomic status, education, health literacy; child age, child chronic

disease; site; in addition to counseling strategy
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