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Abstract

Objective—Hispanic parents in the US are disproportionately affected by low health literacy and 

limited English proficiency (LEP). We examined associations between health literacy, LEP, and 

liquid medication dosing errors in Hispanic parents.

Methods—Cross-sectional analysis of data from a multisite randomized controlled experiment to 

identify best practices for the labeling/dosing of pediatric liquid medications (SAFE Rx for Kids 

study); 3 urban pediatric clinics. Analyses were limited to Hispanic parents of children <8 years, 

with health literacy and LEP data (n=1126). Parents were randomized to 5 groups that varied by 

pairing of units of measurement on the label/dosing tool. Each parent measured 9 doses [3 

amounts (2.5,5,7.5 mL) using 3 tools (2 syringes (0.2,0.5 mL increment), 1 cup)] in random order. 

Dependent variable: Dosing error=>20% dose deviation. Predictor variables: health literacy 

(Newest Vital Sign) [limited=0–3; adequate=4–6], LEP (speaks English less than “very well”).

Results—83.1% made dosing errors (mean(SD) errors/parent=2.2(1.9)). Parents with limited 

health literacy and LEP had the greatest odds of making a dosing error compared to parents with 

adequate health literacy who were English proficient (% trials with errors/parent=28.8 vs. 12.9%; 

AOR=2.2[1.7–2.8]). Parents with limited health literacy who were English proficient were also 

more likely to make errors (% trials with errors/parent=18.8%; AOR=1.4[1.1–1.9]).

Conclusion—Dosing errors are common among Hispanic parents; those with both LEP and 

limited health literacy are at particular risk. Further study is needed to examine how the redesign 

of medication labels and dosing tools could reduce literacy and language-associated disparities in 

dosing errors.
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INTRODUCTION

In the United States (US), parents frequently make errors in dosing medications for their 

children;1–3 studies have documented that more than half of parents make errors when 

dosing liquid medication for their children.4,5 Factors which contribute to the complexity of 

the task of dosing include: units of measurement (e.g. mL, teaspoon), dosing tools (e.g. 

dosing cups, syringes, droppers), and the wide range of recommended dose amounts.1,6
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One group thought to be at risk for dosing errors are Hispanics. More than 50 million adults 

in the US identify as Hispanic or Latino, and this population is growing rapidly.7 Results of 

limited studies involving Hispanics have shown that medication errors and poor adherence 

are common with adult medication regimens;8,9 few studies have focused on dosing errors 

by Hispanic parents and the underlying factors involved.1,2,10 Two likely contributors are 

limited low health literacy and limited English proficiency (LEP).

In the US, approximately one in three parents have low health literacy,11 limiting their 

ability to obtain, process, and understand the information necessary to make appropriate 

health-related decisions.12 Hispanic parents have twice the odds of having low health 

literacy compared to White parents.11 Prior studies have documented that limited health 

literacy is associated with poorer understanding of medication labels,13 dosing errors,1 and 

non-adherence,14 but have not focused on Hispanics. LEP affects nearly one in ten adults in 

the US, with over two-thirds being Spanish-speakers.7

LEP has been associated with misunderstanding of medication labels,10,15 higher prevalence 

of dosing errors10 and adverse drug events.16 To date, the few studies of LEP and parent 

dosing of liquid medications have found that those with LEP are at risk for error; these 

existing studies have involved single sites, and did not look at the combined effects of LEP 

and health literacy.10,17

In this study, we sought to examine associations between health literacy and English 

proficiency and liquid medication dosing errors among Hispanic parents, looking at these 

risk factors independently and in combination.

METHODS

Participants and Setting

This was a cross-sectional analysis of data collected as part of a randomized controlled 

experiment focused on identifying specific attributes of medication labels/dosing tools that 

can be optimized to reduce parent dosing errors (SAFE Rx for Kids Study). Subjects were 

enrolled from three university-affiliated pediatric outpatient clinics which serve largely low 

income populations (New York University, Stanford, Emory). Northwestern University 

served as the data management site and enrolled no participants.

Study enrollment was conducted by research assistants (RAs) who approached consecutive 

adults with children with clinic appointments, to determine eligibility. Parents were told that 

the study was focused on learning the best way to help parents understand instructions for 

children’s medicines. They were told that they would be asked to look at instructions like 

those they might see on a prescription label and show how they would measure out 

medicines. Inclusion criteria included: parent/legal guardian <18 years of age of a child ≤8 

years of age, English- or Spanish-speaking, usually gives medications to child, and no 

previous participation in a dosing study. Caregivers were excluded if they had visual acuity 

worse than 20/50 (Rosenbaum Pocket Screener), uncorrectable hearing impairment, or if the 

child was presenting for emergency care. At the Emory site, only English-speakers were 

enrolled as this site predominantly serves African-American families; few Spanish-speaking 
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families are seen. Caregivers provided informed consent. For this cross-sectional analysis of 

data, we only included caregivers who self-identified as “Hispanic or Latino” and completed 

the dosing and health literacy assessments. We focused on Hispanic parents, as in our 

study,18 these families had a 1.5 times increased odds of error compared to non-Hispanic 

parents, and we were interested in examining the individual and combined effects of health 

literacy and English proficiency in this at-risk group. For the remainder of this paper, parents 

who identified as either “Hispanic or Latino” are referred to as Hispanic. A $20 gift card 

was given to parents as an incentive upon completion of the study measurements. 

Institutional review board approval was obtained from each site.

Measures

Trained RAs conducted study measures in person on the day of the clinic visit, before or 

after the child’s appointment. There was one senior research coordinator per site who 

oversaw the activities of all RAs at their site (~2–3/site). Senior coordinators at each site 

were individually trained by the head project coordinator (JJ) and PI at the lead (NYU) site. 

Randomization groups were assigned by the project coordinator (JJ) using a random number 

generator blocked by site, in sets of 100; RAs were blinded to group until after participant 

enrollment. All assessments were performed in English or Spanish, based on parent 

preference. The primary outcome of interest was medication dosing error. Primary predictor 

variables included parent health literacy and English proficiency.

Study Procedures

Eligible parents were randomly assigned to one of five groups which differed by the unit of 

measurement shown on the medication bottle label and dosing tool [Label-Dosing tool: mL-

mL (mL-only) (Group 1), mL/tsp-mL/tsp (Group 2), mL/teaspoon-mL/tsp (Group 3), 

mL/ml-tsp (Group 4), tsp-mL/tsp (Group 5)].18 Labels were written in English or Spanish 

(e.g. “teaspoon” translated as “cucharadita”; “tsp” as “cdta”); parents were given labels in 

their language of preference. Translation of the label involved a team-based group consensus 

review; pilot testing was also conducted. Dosing tools were marked in English only, as is 

standard practice in the US.

Parents in each group were each asked to measure a total of 9 times [three dose amounts 

(2.5, 5, 7.5 mL) using three tool types]; order was randomized using a random number 

generator, blocked by site, in sets of 100. The three dosing tools were: 1)oral syringe (10 mL 

capacity, 0.2 mL increment markings), 2)oral syringe (10 mL capacity, 0.5 mL increment 

markings), and 3)dosing cup (1 ounce capacity, 2.5 mL or ½ tsp increment markings). 

Parents looked at labels in their language of preference (English or Spanish) to determine 

how much medicine to measure (Figure 1). Dosing assessments were conducted first, 

followed by a survey to assess sociodemographic characteristics and health literacy.

Primary Outcome Variable: Medication Dosing Error

Dosing error was defined as having more than a 20% deviation above or below the tested 

dose. Prior studies have used a 20% deviation to represent a clinically meaningful error.1,2 

We determined the measured dose weight by subtracting the weight of the pre-assessment 

empty dosing tool weight from the weight of the tool containing the parent-measured dose. 
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Percent deviation was calculated by comparing the parent-measured dose weight to a 

reference dose weight. The reference dose weight for a 5 mL dose was obtained by 

averaging the measured dose weight of a 5 mL dose for 10 pediatricians using an oral 

syringe; reference weights were then calculated for the 2.5 and 7.5 mL doses.

Predictor Variables: Health Literacy and Limited English Proficiency

Health literacy was assessed using the Newest Vital Sign (NVS).19 The NVS was selected as 

it is validated in English and Spanish and tests quantitative, document and prose literacy 

skills, which are helpful for interpreting medication instructions; other measures of health 

literacy, such as the Short Test of Functional Health Literacy in Adults and Short 

Assessment of Health Literacy for Spanish Adults are validated in Spanish but do not focus 

on quantitative skills.20,21 Participants were categorized into 2 groups, as having adequate 

(score 4–6), or limited health literacy (score 0–3).1,

Parents were asked “How well do you speak English?” to determine their English 

proficiency level; this question was asked in the parents’ language of preference. A response 

of “very well” was considered English proficient. Responses of “well”, “not well”, or “not at 

all” were considered limited English proficient.22,23 Parents were then categorized into one 

of four groups based on their health literacy and English proficiency levels: 1) limited health 

literacy and LEP, 2) limited health literacy and English proficient, 3) adequate health literacy 

and LEP, and 4) adequate health literacy and English proficient.

Sociodemographic Data and Child Health Status

Parents completed a questionnaire following the dosing assessment which included 

questions on parent characteristics (age, gender, relationship to child, race/ethnicity, 

education, household income) and child characteristics (age, gender). Child chronic disease 

status was assessed using questions adapted from the CSHCN survey.24

Statistical Analyses

Data were analyzed using SAS software version 9.4 (SAS Institute, Inc., Cary, NC). 

Differences in parent characteristics across levels of health literacy and English proficiency 

were assessed using chi-square tests for categorical variables and Kruskal-Wallis tests for 

continuous measures. The likelihood of making a dosing error by health literacy and English 

proficiency levels was estimated using multiple logistic regression with generalized 

estimating equations (GEE) to account for repeated dosing trial measurements per parent. 

Models were adjusted for factors chosen a priori (randomization group, dosing tool type, 

dose amount, trial order) and identified confounders (parent age, education, household 

income; study site).

Spearman correlations were used to look at the relationship between LEP and country of 

birth (US born vs. non-US born) as well as LEP and language (language interview 

conducted in; English or Spanish). As LEP and non-US country of birth, and LEP and 

Spanish-speaking were highly correlated, country of birth and language were not included in 

the main model, although alternate regression models were run replacing LEP status with 

country of birth, and LEP status with language.
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For analyses, a 2-tailed P <0.05 was considered statistically significant.

RESULTS

Of 2110 parents enrolled in the SAFE Rx for Kids study between August 26, 2013 and 

December 18, 2014, 1141 (54.1%) self-identified as Hispanic. Findings of the main study 

are reported elsewhere;18 this analysis focuses only on Hispanic parents. Of the Hispanic 

parents enrolled, 15 were excluded because they did not complete a dosing (n=1) or health 

literacy (n=14) assessment. Thus, 1126 parents were included in analyses (Table 1). Nearly 

70% of parents had LEP (69.2%). 82.7% had limited health literacy (42.1% low, 40.6% 

marginal health literacy). Of parents who had LEP, 88.8% had limited and 11.2% adequate 

health literacy; of parents who were English proficient, 68.9% had limited and 31.1% 

adequate health literacy (p<0.001).

Overall, 83.1% of parents made a dosing error at least one out of the nine dosing trials. 

Parents made an average of 2 errors each [mean(SD)=2.2(1.9)].

The frequency and magnitude of dosing error rates varied by dose amount and tool type. 

There was no difference in error rates between the two syringe types tested (p=0.1). More 

parents made errors with cups than syringes (cup vs. 0.5 mL increment syringe: 40.4% vs. 

15.4%, p<0.001; AOR=4.6[95%CI:4.1–5.2]). For oral syringes, more errors were observed 

for 2.5 mL and 7.5 mL doses compared to the 5 mL dose (2.5 vs. 5 mL amount: 22.3% vs. 

5.7%, p<0.001; AOR= 5.3[4.2–6.7]; 7.5 vs. 5 mL amount: 19.5% vs. 5.7%, p<0.001; 

AOR=4.4[3.5–5.6]) (Figure 2A). For cups, more errors were seen with 2.5 mL and 5 mL 

doses (2.5 vs. 5 mL amount: 71.7% vs. 31.3%, p<0.001; AOR=6.2[5.2–7.4]; 7.5 vs 5 mL 
amount: 18.3% vs. 31.3%, p<0.001; AOR=0.5[0.4–0.6]).

Parent Dosing Errors by Health Literacy and English Proficiency Level

Overall, across the dose amounts and dosing tools tested, parents with limited health literacy 

and parents with LEP made the most errors (Figures 2B and 2C). There were few errors seen 

with the 5 mL dose with syringes; no significant differences were found in errors by health 

literacy or English proficiency when looking at 5 mL dose amounts using syringes, with 3 

models not converging due to the small number of errors in these cases.

In adjusted models accounting for repeated measures across doses and dosing tool types, 

parents with low health literacy and LEP had a higher odds of making a dosing error (low 
vs. adequate health literacy: AOR=2.0[1.6–2.4]; marginal vs. adequate health literacy: 

AOR=1.5[1.2–1.8]; LEP vs. English proficient: AOR=1.4[1.2–1.6]) (Table 2). Those with 

both limited health literacy and LEP had over twice the odds of making an error compared to 

parents with adequate health literacy and English proficiency (AOR=2.2[1.7–2.8]).

Role of Country of Origin and Language

LEP and non-US country of origin were highly correlated (Spearman rho= 0.68 (p<0.0001)). 

Among those with LEP, 92.5% were non-US born; among those who were English 

proficient, 74.0% were US-born. In models where LEP was replaced with country of origin, 
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non-US born parents had 1.3 times the odds of an error compared to non-US parents 

(AOR=1.3[1.1–1.6]).

LEP and Spanish language were also highly correlated (Spearman rho=0.77, p<0.0001). 

Among those with LEP, 88.6% opted to conduct the assessment in Spanish; among those 

who were English proficient, 91.3% did assessments in English. In models where LEP was 

replaced with language, Spanish-speaking parents had 1.6 times the odds of an error 

compared to English-speaking parents (AOR=1.6[1.3–1.9]).

DISCUSSION

This study is the first to specifically examine medication dosing errors made by Hispanic 

parents and the independent and combined roles of parent health literacy and English 

proficiency. We found that liquid medication dosing errors by Hispanic parents are common, 

with over 80% of parents making at least one error, and that errors were more common 

among those with limited health literacy and LEP. These findings demonstrate the 

importance of addressing health literacy and LEP as part of efforts to reduce pediatric 

medication errors.

The high rate of liquid medication dosing errors among Hispanic parents that we found is 

consistent with prior studies;1,2,10 one prior study found that nearly 80% of Spanish-

speaking parents made a dosing error, compared to 50% of English-speaking parents.10 

While few studies have looked specifically at disparities in rates of dosing errors for 

pediatric patients, prior studies have revealed racial/ethnic disparities in misunderstanding 

and adherence with adult medications.25 Factors underlying these disparities are multifold, 

although limited health literacy and LEP likely play a role.16,26 When looking at error rates 

in the SAFE Rx study, while Hispanics had ~1.5 times increased odds of error compared to 

non-Hispanics, this effect was no longer significant once factors like health literacy and LEP 

were included in models (analyses not shown).

Similar to prior studies of low health literacy and suboptimal medication use,1,6,17 our 

investigation found that parents with limited health literacy made more dosing errors 

compared to parents with adequate health literacy; a prior study by our team also found a 

nearly 2-fold increased odds of error for those with low health literacy compared to those 

with adequate health literacy, with error rates differing by dosing tool used (e.g. for one of 

the cups, 55% of low literacy parents made a dosing error compared to 31% parents with 

adequate literacy).6 Just as imparting health literacy best practices for the labeling of adult 

prescriptions has been recommended, our findings suggest that the design of medication 

labels and dosing tools in the context of pediatric liquid medications should also factor in 

health literacy principles.

In the US, Spanish speakers, along with other non-English speakers, must frequently 

manage medications using English language instructions and materials, as pharmacy 

translation services are often limited or even non-existent.27 Efforts to improve access to 

language-concordant medication labeling are ongoing and are an important step in reducing 

disparities that result from LEP.28 Misunderstanding of medical instructions can place LEP 
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families at disproportionate risk for poor outcomes; one prior study of adverse events found 

that those with LEP were more likely to experience significant harm compared to English-

speaking patients, and that adverse events experienced by those with LEP were more likely 

to be due to communication errors.29 In our study, we found that Hispanic parents with LEP 

made more dosing errors than their English proficient counterparts, even when they receive 

medication labels in their language of preference. It is likely that simply providing translated 

materials is not enough to overcome communication barriers related to medication 

instructions. Notably, the dosing tools we provided had English markings only, as this is 

standard practice in the US. Thus, Spanish speakers randomized to the groups who received 

labels with teaspoon units saw the Spanish abbreviation for teaspoon (“cdta”) on medication 

labels, but had dosing tools with “tsp” units. It is also possible that acculturation may have 

played a role in medication dosing. LEP is sometimes used as a proxy for limited 

acculturation,30 and LEP parents are often recent immigrants to the US from Latin American 

nations, where there are wide variations in the availability and format of prescription 

medication labels.31 Further study is needed to better understand our study findings, 

including identifying strategies beyond language concordance that can be used to reduce 

errors in LEP populations.

Although limited health literacy and LEP have been individually recognized as barriers to 

communication and understanding of health information, and often coexist in a population, 

little work has been done to explore these issues together, 32 particularly as they relate to 

pediatric medication dosing errors. We found that parents who had both limited health 

literacy and LEP were at particular risk for making dosing errors. This finding highlights 

that it is especially important to consider the communication needs of this vulnerable 

population in the design and implementation of strategies to reduce medication errors.

Interestingly, with oral syringes, the pattern of increased rates of error for those with low 

health literacy and LEP was seen across dose amounts tested, with the fewest errors seen 

overall with the 5 mL dose. This is not surprising, as the 5 mL dose involved a simpler, 

whole number amount, compared to the 2.5 and 7.5 mL doses, which involved amounts with 

decimals. There were so few errors with the 5 mL dose that 3 models we looked at in 

subanalyses did not converge (0.2 mL increment syringe with 5 mL dose by health literacy 

and English proficiency level). In the other models involving 5 mL doses and oral syringes, 

there were no statistically significant differences by health literacy or English proficiency. 

These findings suggest that in addition to improving the design of labels/dosing tools, 

changes in prescriber practices, such that whole number doses are prescribed, should be 

further studied as a potentially promising strategy to reduce errors for parents across health 

literacy and English proficiency levels.

This study has several limitations. It is a cross-sectional analysis, which limits our ability to 

draw conclusions regarding causation. Errors were examined using a hypothetical dosing 

assessment which may not accurately reflect how parents dose medicines at home. We 

examined error rates at one point in time, and not actual behaviors over time, so we were not 

able to examine parent ability to learn the skill of dosing over time, although notably, we did 

not find any association between child chronic disease status and dosing error. Parents did 

not receive verbal medication counseling, as they might receive from their child’s doctor, 
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nurse, or pharmacist, and thus our study looks only at parent understanding of written 

medication instructions. While there has been limited study of the content and depth of 

health care provider medication counseling, prior studies have documented that counseling 

from physicians and pharmacists is often suboptimal;29,33 in 2 studies, ~50% of patients 

reported not receiving any counseling by the pharmacist.33 This leaves the medication bottle 

label as an important source of information that should be designed to be easily understood. 

In addition, it is well-recognized that patients often forget a large percentage of the 

information verbally presented to them by their health care provider;34 the bottle label thus 

serves as an important piece of written information that the patient can refer to prior to 

administering a medication at home.35 We tested dosing with a limited set of dosing tools, 

which had markings written in English, as is standard for dosing tools available in the US, 

but this may have been a source of confusion for Spanish-speakers. Additionally, Spanish-

speaking parents were given medication label instructions in their language of preference, so 

our results likely underestimate the impact of LEP on medication dosing errors in the real 

world where English language materials are common. We assessed health literacy using the 

NVS, which has been validated in Spanish, however prior studies have found that Spanish-

speakers consistently score lower on the NVS than English-speakers. Although there were 

three sites, one site contributed only a small amount of data; overall findings however, were 

not different whether or not the site was excluded or included in analyses (data not shown). 

In addition, we excluded parents of children who were being seen for emergency care, which 

may have led to selection bias towards enrolling healthy children, however, about 1 in 5 

children in our sample were identified as having a chronic disease. Finally, we conducted 

this study with English- and Spanish-speaking families seeking care for their children at 

urban hospital-affiliated pediatric clinics, and our results may therefore not be generalizable 

to other populations.

Still, this study highlights the importance of addressing both limited health literacy and LEP 

when considering new strategies to reduce liquid medication dosing errors by Hispanic 

parents, especially when both risk factors are present. Efforts to revise existing standards or 

to redesign pediatric medication labels and dosing tools should be specifically tailored to 

meet the needs of limited literacy and LEP individuals. Further research is needed to better 

understand the intersection between health literacy and language barriers in order to 

effectively promote the safe use of pediatric liquid medications.
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WHAT’S NEW

Limited health literacy and limited English proficiency (LEP) are independently 

associated with more medication dosing errors in Hispanic parents. Hispanic parents with 

both low health literacy and LEP are at greatest risk.
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FIGURE 1. 
Example of medication label in English (A) and Spanish (B) for Group 2
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FIGURE 2. 
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Hispanic Parent Dosing Errors Stratified By Dosing Tool and Dose Amounta

NC=model does not converge
aMultiple logistic regression with Generalized Estimating Equations; model adjusted for 

randomization group, dosing tool type, dose amount, trial order, parent age, education, 

household income, study site.
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TABLE 1

Study Subject Characteristics (n=1126)

Mean (SD) or n (%)

Child age, mean (SD) yrs 2.2 (2.2)

Parent age, mean (SD), yrs 29.8 (6.6)

Relationship to child – Mother, n (%) 1063 (94.4%)

Born in the US, n (%) 315 (28.0%)

Parent language, n (%)

 English 406 (36.1%)

 Spanish 720 (63.9%)

English proficiency, n (%)

 English proficient 347 (30.8%)

 LEP 779 (69.2%)

Parent educationa –

Less than HS graduate, n (%) 487 (43.4%)

Household income, n (%)

 <$10,000 199 (17.7%)

 $10–19,999 320 (28.4%)

 $20–39,999 364 (32.3%)

 >=$40,000 111 (9.9%)

 Unknown 132 (11.7%)

Health literacy levelb, n (%)

 Limited 931 (82.7%)

 Adequate 195 (17.3%)

Child with chronic disease, n (%) 223 (20.7%)

Site, n (%)

 Site 1 562 (49.9%)

 Site 2 535 (47.5%)

 Site 3 29 (2.6%)

a
Missing for 3 subjects

b
Health literacy measured using the Newest Vital Sign (NVS). Mean(SD) NVS score was 2.0(1.5).

Acad Pediatr. Author manuscript; available in PMC 2018 May 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Harris et al. Page 17

TA
B

L
E

 2

H
ea

lth
 L

ite
ra

cy
, L

im
ite

d 
E

ng
lis

h 
Pr

of
ic

ie
nc

y,
 a

nd
 D

os
in

g 
E

rr
or

s 
by

 H
is

pa
ni

c 
Pa

re
nt

s:
 A

dj
us

te
d 

A
na

ly
se

s

n
%

 t
ri

al
s 

w
it

h 
er

ro
rs

/p
ar

en
t

A
O

R
 (

95
%

 C
I)

a
p 

va
lu

e

M
od

el
 L

oo
ki

ng
 a

t H
ea

lth
 L

ite
ra

cy
 a

nd
 E

ng
lis

h 
Pr

of
ic

ie
nc

y 
St

at
us

 S
ep

ar
at

el
y

H
ea

lth
 L

ite
ra

cy
 L

ev
el

L
ow

47
2

30
.7

2.
0 

(1
.6

–2
.4

)
<

0.
00

1

M
ar

gi
na

l
45

6
21

.7
1.

5 
(1

.2
–1

.8
)

0.
00

02

A
de

qu
at

e
19

5
13

.6
1.

0
R

ef

E
ng

lis
h 

Pr
of

ic
ie

nc
y 

L
ev

el
L

im
ite

d 
E

ng
lis

h 
Pr

of
ic

ie
nc

y
77

7
27

.2
1.

4 
(1

.2
–1

.6
)

0.
00

01

E
ng

lis
h 

Pr
of

ic
ie

nc
y

34
6

16
.9

1.
0

R
ef

M
od

el
 w

ith
 A

de
qu

at
e 

H
ea

lth
 L

ite
ra

cy
 a

nd
 E

ng
lis

h 
Pr

of
ic

ie
nt

 P
ar

en
ts

 a
s 

R
ef

er
en

t G
ro

up

L
im

ite
d 

H
ea

lth
 L

ite
ra

cy
L

im
ite

d 
E

ng
lis

h 
Pr

of
ic

ie
nc

y
69

0
28

.8
2.

2 
(1

.7
–2

.8
)

<
0.

00
1

L
im

ite
d 

H
ea

lth
 L

ite
ra

cy
E

ng
lis

h 
Pr

of
ic

ie
nc

y
23

8
18

.8
1.

4 
(1

.1
–1

.9
)

0.
01

A
de

qu
at

e 
H

ea
lth

 L
ite

ra
cy

L
im

ite
d 

E
ng

lis
h 

Pr
of

ic
ie

nc
y

87
14

.4
1.

2 
(0

.9
–1

.6
)

0.
3

A
de

qu
at

e 
H

ea
lth

 L
ite

ra
cy

E
ng

lis
h 

Pr
of

ic
ie

nc
y

10
8

12
.9

1.
0

R
ef

M
od

el
 w

ith
 L

im
ite

d 
H

ea
lth

 L
ite

ra
cy

 a
nd

 P
ar

en
ts

 w
ith

 L
E

P 
as

 R
ef

er
en

t G
ro

up

L
im

ite
d 

H
ea

lth
 L

ite
ra

cy
L

im
ite

d 
E

ng
lis

h 
Pr

of
ic

ie
nc

y
69

0
28

.8
1.

0
R

ef

L
im

ite
d 

H
ea

lth
 L

ite
ra

cy
E

ng
lis

h 
Pr

of
ic

ie
nc

y
23

8
18

.8
0.

7 
(0

.5
–0

.8
)

<
0.

00
1

A
de

qu
at

e 
H

ea
lth

 L
ite

ra
cy

L
im

ite
d 

E
ng

lis
h 

Pr
of

ic
ie

nc
y

87
14

.4
0.

5 
(0

.4
–0

.7
)

<
0.

00
1

A
de

qu
at

e 
H

ea
lth

 L
ite

ra
cy

E
ng

lis
h 

Pr
of

ic
ie

nc
y

10
8

12
.9

0.
5 

(0
.4

–0
.6

)
<

0.
00

1

a M
ul

tip
le

 lo
gi

st
ic

 r
eg

re
ss

io
n 

w
ith

 G
en

er
al

iz
ed

 E
st

im
at

in
g 

E
qu

at
io

ns
; m

od
el

 a
dj

us
te

d 
fo

r 
ra

nd
om

iz
at

io
n 

gr
ou

p,
 d

os
in

g 
to

ol
 ty

pe
, d

os
e 

am
ou

nt
, t

ri
al

 o
rd

er
, p

ar
en

t a
ge

, e
du

ca
tio

n,
 h

ou
se

ho
ld

 in
co

m
e,

 s
tu

dy
 s

ite
.

Acad Pediatr. Author manuscript; available in PMC 2018 May 01.


	Abstract
	INTRODUCTION
	METHODS
	Participants and Setting
	Measures
	Study Procedures
	Primary Outcome Variable: Medication Dosing Error
	Predictor Variables: Health Literacy and Limited English Proficiency
	Sociodemographic Data and Child Health Status
	Statistical Analyses

	RESULTS
	Parent Dosing Errors by Health Literacy and English Proficiency Level
	Role of Country of Origin and Language

	DISCUSSION
	References
	FIGURE 1
	FIGURE 2
	TABLE 1
	TABLE 2

