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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 ingredient
information as part of the process of selecting a cough/cold medication for their child, and how
health literacy plays a role.

METHODS—Experimental study of parents of children presenting 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 acetaminophen; only 1 did not contain acetaminophen. Primary dependent
variable: correct selection of cough/cold medication, using active ingredient as the rationale for
choice. Primary independent variable: parent health literacy (Newest Vital Sign (NVS)).

RESULTS—Of 297 parents, 79.2% had low health literacy (NVS score 0–3). 35.4% correctly
chose the cough/cold medication which 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; χ2=2.1, p=0.3). 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 (25.8% vs. 3.0% (p=0.001); AOR=11.1 [95%CI: 3.6–33.7], adjusting 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 medications.
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INTRODUCTION
Cough/cold products frequently contain more than one active ingredient; 1 in 5 popular
cough/cold products for children include an antipyretic/analgesic, most commonly
acetaminophen.1 Parents unaware of the presence of acetaminophen as an ingredient in a
cough/cold product may inadvertently administer two products containing acetaminophen at
the same time.2–5 This has been linked to cases of acetaminophen overdosing involving
significant pediatric morbidity and mortality.3,5–7

The US Food and Drug Administration has issued labeling requirements that mandate
inclusion of active ingredient information within the Drug Facts Panel for all over-the-
counter (OTC) products.8 Despite the presence of this information on product labeling,
consumers have difficulty identifying active ingredients 8, with up to three-quarters unable
to do so.4,9–117

Low health literacy has been associated with difficulty interpreting medication labels as well
as dosing errors,2,12–14 and is one factor that is likely to play a role in parent ability to use
active ingredient information. This may be especially true with OTC products, as parents
typically receive limited guidance from health care providers when medications are not
prescribed.15 Those from low socioeconomic status (SES) backgrounds are more likely to
have low health literacy and are at particular risk for errors.15 Suboptimal presentation of
active ingredient information further contributes to parent confusion. A recent assessment of
OTC labels found that active ingredient names were absent on the front panel in 1 in 5
products, and font sizes of active ingredients were on average smaller than product brand
name and flavor.2,16

An additional factor that may play a role, particularly in low income, immigrant populations,
is limited English Proficiency (LEP). LEP is a well-recognized risk factor for adverse health
outcomes.17,18 One mechanism through which LEP acts is through the ability to
comprehend written materials, a skill that overlaps with health literacy, particularly in the
US, where medication labels are typically in English.2,19,20 To date, there has been limited
study of how LEP may act in tandem with health literacy in impacting health-related
issues.21 Disentangling the impact of the two would be useful, as LEP may be an important
confounder of health literacy.

To our knowledge, no prior study has examined use of active ingredient information as part
of decision-making when administering multiple medications, and the role of health literacy,
among low SES families who are at particular risk for error. We therefore sought to examine
how parents use active ingredient information in selecting a cough/cold medication for their
child and the degree to which health literacy impacts this process, as well as the extent to
which LEP confounds or moderates health literacy-related impacts.

METHODS
Design and Recruitment

This was an experimental study of parents/legal guardians of children presenting for care in
the pediatric clinic at Bellevue, a public hospital in New York City. The clinic averages
~65,000 visits annually and primarily serves low SES families. The NYU School of
Medicine Institutional Review Board and the Bellevue Facility Research Review Committee
granted approval for this study.

For the purposes of this paper, we refer to both parents and legal guardians as parents.
Parents were approached while waiting in the clinic. Study information was presented in
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English or Spanish, based on parent preference. If the parent agreed to participate, informed
consent was obtained, and an interview conducted. Research assistants were trained to
present information in a health literacy-sensitive manner. Consent information was
presented verbally to all subjects, who were then offered the opportunity to review the
written consent as well as ask questions. No study incentive was provided. Inclusion criteria
were as follows: parent/legal guardian who is English or Spanish speaking, who is
responsible for administering medications to their child.

Assessments
Assessment questions were presented by an English or Spanish-speaking research assistant
based on parent language preference. The primary outcome variable was parent ability to
select the correct medication and indicate the use of active ingredient information as part of
the rationale for their choice. Additionally, parent health literacy and potential confounders
were assessed.

Dependent Variables
Choice of Cough/Cold Medication—Parents were presented with a hypothetical
scenario in which they had just given their 6-year-old child a 10 mL dose of Tylenol. Parents
were told that half an hour later, they notice their child also has cold symptoms and were
asked to determine which of 3 possible cough/cold medications could be given at that time
to relieve their child’s symptoms. The following instructions were provided: “Your child is
coughing a lot. He is congested, and complains that his throat hurts. You want to give your
child a medicine so that he can rest and get better. Here are three cough and cold medicines.
Which one of these three medicines would you give your child?” The parent was then given
three boxes of cough/cold medicine: Children’s Tylenol Plus Multi-Symptom Cold
(acetaminophen, chlorpheniramine maleate, dextromethorphan, phenylephrine), Children’s
Triaminic Cough & Sore Throat (acetaminophen, dextromethorphan), and Children’s
Triaminic Day Time Cold & Cough (dextromethorphan, phenylephrine), along with the
Tylenol box. The three medications were chosen because they are popular medications
available for purchase at drug stores. Children’s Tylenol Plus Multi-Symptom Cold was
included to examine whether parent rationale for selection is influenced by a preference to
continue to give the same brand product as previously used. Of the two Triaminic products,
one contained acetaminophen, and one did not.

Those parents who selected the Triaminic Daytime Cold and Cough medication were
considered to have chosen the correct medication.

OTC medication labels utilized in this study were written in English. This was consistent
with OTC medication labels in the US, which are typically available only in English,2 and
followed the approach of the US Department of Education’s National Assessment of Adult
Literacy (NAAL), which used written materials in English as part of tasks to assess health
literacy. This allowed us to examine both health literacy and LEP using written materials
reflective of the challenges families face in real world settings.22

Rationale for Choice of Cough/Cold Medication—Parents were asked to explain the
rationale for their selection of cough/cold medication (“Why did you pick this medicine,
instead of one of the other two medicines?”). Verbatim responses were documented. Ten
categories, divided into three topics, were created for rationales based on post hoc review of
responses and investigator consensus blinded to parent health literacy category. The topics
divided rationales into those: 1) involving comparison of two medications (eg. concern
about overlap in active ingredients), 2) involving consideration of symptoms (eg. wanting
symptoms of child to match symptoms covered by medication), and 3) not related to
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comparing medications/ symptoms or no rationale given (eg. brand recognition). Two
reviewers (HSY, PN) independently assessed each parent response; interrater reliability was
high (mean k across categories=0.94; range=0.84–1.0). A third rater (LVS) reviewed
instances of disagreement, with final results reflecting agreement of 2 of the 3 investigators.
Those parents whose response reflected a concern about overlapping active ingredients were
considered to have used a correct rationale.

Independent Variables
Health Literacy—Health literacy level was assessed using the Newest Vital Sign (NVS) in
English or Spanish (language of parent preference).23 Scores on the NVS range from 0–6,
with a score of 0–1 indicating a “high likelihood of limited literacy,” 2–3 a “possibility of
limited literacy,” and 4–6 adequate literacy.23 Parents who were categorized as having a
“high likelihood of limited literacy” or “possibility of limited literacy” were combined into
one “low health literacy” category, and compared to those with adequate literacy.

Sociodemographics and Other Characteristics—The following sociodemographic
data was obtained from the parent: age; relationship to child; marital status; ethnicity;
language; English proficiency; country of birth; SES; and education level. Characteristics of
the children in the household were assessed by asking the age of each child and history of
chronic disease.

Relationship to the child present at the visit was categorized as mother, father or legal
guardian. Marital status was categorized as single (single/separated/divorced) or with partner
(living together/married). Race/ethnicity was categorized as Hispanic, White, Black, Asian
and other. For the purposes of analyses, race/ethnicity was categorized as Latino or non-
Latino, as Latinos represent the majority of patients seen at Bellevue and no other racial/
ethnic group comprised a large enough proportion of the sample to define separately.
Language was categorized based upon language of NVS administration. English proficiency
was dichotomized based on whether the parent reported speaking English “very well”
(English proficient) vs. all other responses (“well” “not well,” “not at all”; LEP). Country of
birth was categorized as US-born or birthplace outside of US. The Hollingshead Index was
used to assess SES (5-point scale: 1 representing highest and 5 lowest resource level).24 We
compared those with an SES score of 4 or 5 to those with scores of 1 to 3. Education was
categorized based on whether or not the parent completed high school.

Ages of children in the household was used to categorize whether or not there was presence
of children ≤8 years old.22 Presence of any child in the home with a chronic medical
problem was assessed using questions adapted from the Children with Special Health Care
Needs Screener.25

Statistical Analysis
Data were analyzed using SPSS 20.0 (SPSS Inc., Chicago, IL). For all analyses, a 2-tailed p-
value of <0.05 was considered to be statistically significant. We used a chi-square Goodness
of Fit test to determine whether or not the proportion of those who chose the correct
medication was greater than chance. We assessed associations between dependent variables
(correct choice of cough/cold medication, correct rationale for choice, and composite
variable for correct medication plus correct rationale) and health literacy, using bivariate (χ2

or Fisher’s exact test) and adjusted analyses (multiple logistic regression analyses). Adjusted
analyses were performed with inclusion of potential confounders based on theoretical and
empirical considerations, including caregiver age, language, English proficiency, ethnicity,
US country of birth, and SES, presence of child ≤8 years of age in household, and child
chronic disease. Given debate about the relationship between education and health literacy,
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and inclusion of both as independent factors, we analyzed models with and without
education.26–28 Bivariate associations between rationale categories and health literacy were
also assessed using χ2 or Fisher’s exact tests. To examine LEP as a potential moderator of
the relationship between health literacy and dependent variables, we performed subgroup
analyses by LEP, as well as tested for the presence of an interaction, using the full model
described above, as well as without inclusion of language.

RESULTS
From August 2009 through October 2010, 300 parents were enrolled. Approximately two-
thirds of potential study subjects who were approached agreed to participate. Concern about
missing/being delayed for their appointment was the primary reason given for refusal. Of
300 parents, 3 caregivers did not complete the health literacy assessment, and were
excluded. The majority of study subjects were mothers (93.6%), with over three quarters
(76.1%) Latino (Table 1). Over half had LEP (63.6%).

Health Literacy
The majority of families had low health literacy (49.2% high likelihood of limited literacy;
30.0% possible limited literacy) (Table 1). Mean (SD) NVS score was 2.0 (1.7).

Choice of Cough/Cold Medication
Approximately a third of parents (35.4%) selected the correct medicine, Triaminic Daytime
Cold and Cough; 26.6% Triaminic Cough and Sore Throat and 38.0% Tylenol Plus Multi-
symptom Cold. The proportion of those who selected the correct medication was no
different from what would have been expected from chance alone (Goodness of fit χ2=2.1;
p=0.3).

Rationale for Choice of Cough/Cold Medication
The majority of parents (78.5%) provided one rationale for their choice (mean (SD)=1.2
(0.6)) (4.4% none, 18.5% two, 3.0% three). One in ten (10.4%) provided a correct rationale
that reflected an understanding that two medications with overlapping ingredients should not
be given (Table 2). Of parents who provided a correct rationale, 1 in 4 (25.8%) did not select
the correct medication.

Correct Choice of Cough/Cold Medication Plus Correct Rationale
Of those who selected the correct medicine, only 1 in 5 (21.9%) cited the correct rationale.
For the sample as a whole, only 7.7% of parents chose the correct medication with correct
rationale.

Association Between Parent Health Literacy and Choice of Cough/Cold Medication
Overall, more parents with adequate health literacy choose the correct medication compared
to parents with low literacy (43.5 vs. 33.2%), but this was not statistically significant in
unadjusted or adjusted analyses (Table 3).

Association Between Parent Health Literacy and Rationale for Choice of Cough/Cold
Medication

Parents with adequate health literacy were more likely to report a rationale that reflected an
understanding about overlapping active ingredients (29.0 vs. 5.5%; p<0.001) (Table 2). In
adjusted analyses, adequate health literacy was associated with a >6 times odds of
identifying the correct rationale (Table 3). parents with adequate literacy chose the correct
medication compared to those with low literacy (88.9 vs. 58.3%; p=0.04).
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Associations Between Other Characteristics and Dependent Variables of Interest
No associations were found between other parent and child characteristics and correct
medication choice. In unadjusted analyses, having a child >8 years old, higher SES, US
country of birth, English language, and education were associated with use of active
ingredient as a rationale, as well as both choosing the correct medication and rationale. None
of these characteristics remained significantly associated with these dependent variables in
adjusted models.

With respect to LEP, in unadjusted analyses, English proficiency was associated with
increased use of the correct rationale (16.7 vs. 6.9%; p=0.01), although there was no
statistically significant difference by LEP with respect to choosing the correct medication
(66.7 vs. 63.5%; p=0.6) or choosing the correct medication with the appropriate rationale
(11.1 vs. 5.8%; p=0.1). In adjusted models (with and without health literacy, and
confounders as described above, as well as without language), LEP was not statistically
significantly related to any dependent variable. In subgroup analyses of those both with and
without LEP, adequate health literacy was associated with increased odds of citing both the
correct medication and rationale, similar to the full group model in both unadjusted and
adjusted analyses (eg. Model 2: LEP (n=189): AOR=8.2 [95%CI: 1.7–39.8]; not LEP
(n=108): AOR=21.3 [2.2–205.1]). No statistically significant interaction was found between
health literacy and LEP, consistent with subgroup analyses.

DISCUSSION
To our knowledge, this is the first study looking at the decision-making process of parents
when administering more than one medication to children, and the role of literacy skills. A
majority of parents in our study, including over half with adequate literacy, chose an OTC
product that would have led to administration of two medications with overlapping active
ingredients. Few parents indicated that they used active ingredient information as part of
decision-making, with low literacy parents less likely to do so.

While there has been limited study of the use of active ingredient information as part of
decision-making about medications, our results are consistent with prior research which
found that nearly half of adults would overdose by ‘double-dipping’ with two
acetaminophen-containing products.29 In our study, nearly two-thirds of parents would have
given two medications containing acetaminophen. Of those parents who correctly chose the
cough/cold medication without acetaminophen, only 1 in 5 used active ingredient
information as part of their rationale. The proportion of those who made the correct choice
of medication was no different than what would have been expected from chance alone.

We also found that even among parents who considered active ingredient information as part
of their decision-making process, 1 in 4 were unable to make the correct choice of
medication, suggesting that they may not have been able to identify and compare the active
ingredients listed on the boxes of the different products. Prior studies have found that only a
quarter to a third of adults are able to report the active ingredients of OTC products they
use.9,10

We found that adequate literacy was associated with a >10 times odds of choosing the
appropriate medication along with use of active ingredients as part of their rationale. While
there has been limited study of the role of low health literacy and use of active ingredient
information, our study findings are consistent with those of prior studies which link low
health literacy to poor medication management issues such as dosing errors and non-
adherence.2,16,30–32
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Understanding medication labeling can be especially challenging for those with low health
literacy. It has been previously recommended that medication labels be redesigned using a
health literacy perspective to improve consumer comprehension.2,16,29,33 Reduction of
competing content as well as use of pictographic information have been cited as potential
strategies that may improve consumer ability to identify active ingredient information.2,15,33

Parent perceptions related to product brand names may contribute to lack of use of active
ingredient information in decision-making.2 Nearly 20% of parents in our sample described
a rationale for choice of medication based on brand name. Brand name information is
generally more prominently displayed than active ingredient information, on average 3 times
larger on the front panel of pediatric OTC products,16 which may affect the amount of
attention paid to this information by consumers.

A small number of parents in our study (6%) recognized the need to compare two
medications being given at the same time (eg. can’t mix brands), but did not specifically cite
overlapping active ingredients as part of their rationale. Those with adequate literacy were
more likely to cite this concern compared to those with lower levels of literacy, although this
was not statistically significant (p=0.06). This finding suggests that recognizing the
importance of comparing two medications being given at the same time may involve
complex information processing skills that are more likely used by those with higher literacy
levels.34–36

The majority of parents in our study used matching of symptoms as the primary rationale for
choosing the cough/cold medication. Overall, more parents with low literacy wanted the
symptoms of the child to match the symptoms covered by the medication, which may reflect
more concrete thinking among those with low literacy.

Our finding that even among those with adequate literacy, only 1 in 4 were able to choose
the correct medication using active ingredient information, suggests that the task of
decision-making related to the administration of multiple medications may place too high of
a cognitive load on parents, affecting parents across literacy levels, but especially impacting
those with low literacy. With 1 in 4 US children exposed to 2 or more medications in a given
week, two-thirds of cases which involve OTC products,37 this issue is a public health
concern. 29

We recognize that one challenge related to the interpretation of our study findings is that
parents were presented with medication packaging in English, reflecting what is usually
accessible on store shelves. This approach was consistent with that taken by the federal
government in the assessment of US health literacy.22 While it is possible that our findings
were related to LEP rather than health literacy, associations with HL were present in models
including LEP as a potential confounder or moderator, supporting a robust independent
effect of health literacy. This study was not specifically designed to test impacts of LEP per
se on parent use of active ingredient information, but we found no relationship between LEP
and dependent variables in adjusted models. Further focused studies on pathways by which
LEP influences health-related outcomes may be indicated.

There are limitations to this study. First, our assessments were based on a hypothetical
scenario, which may not accurately reflect a parent’s true ability to manage medications for
their child. Second, we presented parents with three popular cough/cold medications to
select from, but recognize that future studies could evaluate a wider array of products to
more fully represent the choices that parents face in the real world situation of purchasing
products in the pharmacy. Third, adjusted analyses were potentially limited by small
subgroup cell sizes, sometimes resulting in wide confidence intervals. Finally, we conducted
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this study in an urban public hospital which serves a predominantly low SES, Latino
population. Our results may not be generalizable to other groups.

In conclusion, this study highlights the complexity of the task of using active ingredient
information to choose an appropriate medication for a child when multiple medications are
available for administration. Parents with low literacy are less able to use and incorporate
active ingredient information in decision-making. Strategies to improve the use of active
ingredient information for parents across literacy levels are needed, including exploring how
to improve the prominence of active ingredient information presented on medication
packaging. Educational campaigns to teach parents about how to use active ingredient
information may be beneficial, and should involve both health care providers as well as
public health officials. Additional studies are needed to identify which strategies are most
effective in improving understanding of active ingredient information, and should engage
consumers across literacy levels in the design and testing of these strategies.
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WHAT’S NEW

A large proportion of parents do not use active ingredient information as part of decision-
making regarding the administration of multiple medications. Parents with low literacy
are less likely to recognize the importance of active ingredient information.
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TABLE 1

Characteristics of study population (n=297)a

n (%)
or mean (SD)

    Characteristics of Children in Household

Presence of Child in Household less than age 8 years, n (%) 261 (87.9)

Presence of Child with Chronic Medical Problem, n (%) 91 (30.6)

    Caregiver Characteristics

Caregiver Age, mean (SD), y 31.8 (8.8)

Relationship to Child, n (%)

  Mother 278 (93.6)

  Father 12 (4.0)

  Legal Guardian 7 (2.4)

Marital Status Single, n (%)b 99 (33.3)

Hollingshead SES Level 4 or 5, n (%)c 228 (76.8)

Caregiver Non-US Born, n (%) 218 (73.4)

Caregiver Race/Ethnicity, n (%)

  Hispanic 226 (76.1)

  Non-Hispanic

    White 11 (3.7)

    Black 33 (11.1)

    Asian 20 (6.7)

    Other 7 (2.4)

Caregiver Language Spanish, n (%) 136 (45.8)

Caregiver Limited English Proficiency, n (%) 189 (63.6)

Caregiver Education, n (%)

  HS Graduate / Equivalent or above 176 (59.3)

Caregiver Health Literacy, n (%)d

  High Likelihood of Limited Literacy 146 (49.2)

  Possible Limited Literacy 89 (30.0)

  Adequate Literacy 62 (20.9)

Abbreviations: SES, socioeconomic status; NVS, Newest Vital Sign.

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

c
Marital status categorized as single (single, never married; separated; divorced; widowed) or with partner (living with partner; married).
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c
Lower number represents higher SES and greater family resources.

d
Health literacy measured using NVS.
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TABLE 2

Rationale for choice of cough/cold medication by health literacy level a

n (%)

Health Literacy

p-value

Low
Literacy

Adequate
Literacy

n=235 n=62

n (%) n (%)

Rationale involving comparison of the
two medications

48 (16.2) 23 (9.8) 25 (40.3) <0.001

  Concerned about overlap in active ingredientb 31 (10.4) 13 (5.5) 18 (29.0) <0.001

  Concerned about mixing brandsc 17 (5.7) 10 (4.3) 7 (11.3) 0.06

Rationale involving consideration of child’s
symptoms

181 (60.9) 145 (61.7) 36 (58.1) 0.7

  Wanted symptoms of child to match symptoms
covered by medication

162 (54.5) 131 (55.7) 31 (50.0) 0.5

  Wanted medication with a broad range of
symptoms covered

23 (7.7) 17 (7.2) 6 (9.7) 0.6

Rationale not related to comparing medications
or symptoms, or no rationale given

131 (44.1) 112 (47.7) 19 (30.6) 0.02

  Brand recognition 51 (17.2) 42 (17.9) 9 (14.5) 0.7

  Time of day of medicine 54 (18.2) 44 (18.7) 10 (16.1) 0.7

  Strength of medicine 3 (1.0) 3 (1.3) 0 (0) 1.0

  Concern about safety / side effects (unrelated to

active ingredient)i
6 (2.0) 6 (2.6) 0 (0) 0.4

  Liked the flavor of the medication 8 (2.7) 8 (3.4) 0 (0) 0.2

  Child agek 2 (0.7) 2 (0.9) 0 (0) 1.0

  Don’t know 13 (4.4) 13 (5.5) 0 (0) 0.08

a
Total n may not add up to sample n as parents could cite more than 1 reason for choosing a cough and cold medication.

b
Specifically described concern about potential of giving too much acetaminophen (eg. “the other two have acetaminophen,” “do not want to

double dose on acetaminophen”).

c
Non-specific concern about mixing medication; did not specifically cite overlapping acetaminophen (eg. “can’t mix brands,” “stay with the same

brand”).

d
Named specific symptoms on medication label that were consistent with the child’s symptoms (eg. “because the child has cough and sore throat –

matched the symptoms,” “because it treats what he has”).

e
Mentioned desire to choose a medication which covered multiple symptoms (eg. “Multisymptom covers it all,” “because it is for everything,” “has

a wider range of treatment for more symptoms”).

f
Cited familiarity / brand recognition as one of primary reasons (eg. “I recognize the brand Tylenol,” “because I know the brand,” “I trust Tylenol,

the brand”).

g
Cited medication suitable due to time of day (eg. “because it’s for daytime”).

h
Cited strength of medication as rationale (eg. “works faster,” “it is a little stronger”).

i
Expressed concern about side effects (eg. “it has less side effects,” “would not make him drowsy”).
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j
Cited flavor as one of their primary reasons for selecting the medication (eg “Easier to give – child likes grape flavor,” “kids like cherry”).

k
Cited child age as part of rationale (eg. “more for kids,” “is for the child’s age”).
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