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Abstract
OBJECTIVE—Concerns about the safety and efficacy of over-the-counter cold medications have
led to a recent US Food and Drug Administration public health advisory against their use in
children <2 years of age. Our goal was to examine caregiver understanding of the age indication of
over-the-counter cold medication labels and identify factors, associated with caregiver
understanding.

METHODS—Caregivers of infant children (≤1 year old) were recruited from clinics at 3
institutions. Questions were administered regarding the use of 4 previously common “infant” over-
the-counter cold and cough medicines labeled to consult a physician if used in children <2 years of
age. Literacy and numeracy skills were assessed with validated instruments.

RESULTS—A total of 182 caregivers were recruited; 87% were the infants’ mothers. Mean
education level was 12.5 years, and 99% had adequate literacy skills, but only 17% had >9th-
grade numeracy skills. When examining the front of the product label, 86% of the time parents
thought these products were appropriate for use in children <2 years of age. More than 50% of the
time, parents stated they would give these over-the-counter products to a 13-month-old child with
cold symptoms. Common factors that influenced parental decisions included label saying “infant,”
graphics (eg, infants, teddy bears, droppers), and dosing directions. Caregivers were influenced by
the dosing directions only 47% of the time. Caregivers with lower numeracy skills were more
likely to provide inappropriate reasons for giving an over-the-counter medication.

CONCLUSIONS—Misunderstanding of over-the-counter cold products is common and could
result in harm if medications are given inappropriately. Label language and graphics seem to
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influence inappropriate interpretation of over-the-counter product age indications. Poorer parental
numeracy skills may increase the misinterpretation of these products. Opportunities exist for the
Food and Drug Administration and manufacturers to revise existing labels to improve parental
comprehension and enhance child safety.
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Over-the-counter (OTC) cough and cold products for infants have come under increased
scrutiny in the past year by the US Food and Drug Administration (FDA), the Centers for
Disease Control and Prevention (CDC), and consumer health care groups.1–5 Use of OTC
cold and cough products containing antihistamines and decongestants have been implicated
in the deaths of >100 infants nationwide in the past 40 years and have been associated with
many adverse events and emergency department visits from overdose or misuse.5–7

Although these products are FDA-approved for use in adults, they have not been adequately
tested for safety or efficacy in young children,8–15 and several studies have not found
significant clinical efficacy.8,10–15 Recently, an FDA advisory committee recommended
against the use of OTC cough and cold medications in children under 6 years of age, and a
subsequent FDA public health advisory was issued recommending against the use of these
medications in children <2 years of age.9,16,17 Although most manufacturers voluntarily
removed products aimed toward children <2 years of age from the market, and have revised
labels to warn against use in children under 4, some major manufacturers have disagreed
with the recommendations against the use of these products for children ages 4 and above.
18,19 Various pediatric cold and cough products, including many products aimed at children
age ≥4, remain on the market, with no specific FDA ban.9,17 The FDA expects a long
process before any new regulations governing these medications are enacted, and studies of
how parents use and interpret child OTC cold products may inform help this process.9,20,21

Many parents may have difficulty understanding the indications and appropriate dosing of
OTC medications. In 2003, the National Assessment of Adult Literacy found that ~90
million Americans have basic or below basic literacy skills, and >110 million people have
basic or poor quantitative skills.22 Low-literacy skills are associated with worse
understanding of medication labels, worse knowledge of one’s disease, and worse clinical
outcomes.23–33 The role of quantitative skills, or numeracy, has been less studied,34,35 but
one recent study found that low numeracy was associated with poorer understanding of food
labels.36 Little is known about caregivers’ ability to choose and dose medications
appropriately for their infants and young children.37

The objectives of this study were to (1) examine caregiver understanding of the age
indication of OTC cold and cough medication labels of products that were commonly
marketed for infants or young children <2 years of age, (2) assess the relationship between
caregiver literacy and numeracy skills and understanding of OTC labels, and (3) determine
how language and graphics on OTC products influences caregivers’ decisions. Although the
OTC products used in this study were subsequently voluntarily removed from the market by
manufacturers, these products could potentially return to the market, and the study has
important implications relevant to caregiver understanding and safety of all OTC
medications marketed for use with infants and children.

Lokker et al. Page 2

Pediatrics. Author manuscript; available in PMC 2010 July 29.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



METHODS
Setting and Participants

Participants were recruited from general pediatric clinics at 3 academic medical centers from
September 1, 2006 through October 16, 2007. Potential participants were approached if they
were English-speaking and the caregivers for infants (≤14 months) who actively received
care at the clinics involved. Exclusion criteria included: vision worse than 20/50 using a
Rosenbaum pocket vision screener, or self-report of significant dementia, mental illness, or
blindness. Over 96% of the study participants were the parents of the infant child.
Appropriate institutional review board approval or exemption was obtained from all 3
institutions. Exemption was obtained under 45CFR46.101(b)(2) for survey data without
identifying information. All subjects gave verbal or written consent to participate.

Study Design
Participants were asked to complete a 30 to 45 minute series of surveys administered by
trained research assistants in a clinic waiting area or examination room. In-room child care,
when available, was provided to minimize distraction. Participants were given $10 in cash or
a gift certificate after completing the study. Literacy was assessed by using the previously
validated Shortened Test of Functional Health Literacy in Adults (STOFHLA).38 If a
participant achieved a score of ≤15 on the STOFHLA (inadequate literacy), the remainder of
the surveys were read aloud to the participant to mitigate the impact of inadequate reading
skills. Numeracy skills were assessed with the previously validated Wide Range
Achievement Test 3 (WRAT-3).39

Assessment of OTC-Label Understanding
A 5-item survey was created to gauge how caregivers understood and characterized the
labeling on OTC cold and cough medication products for young children. Common OTC
products were chosen to reflect a variety of manufacturers, graphics, colors, and styles of
labeling. The survey was administered verbally by a trained research assistant. Participants
were asked a set of 5 questions about 4 different infant cough and cold products (Table 1).
Questions 2 and 3 (Q2 and Q3) were asked with the parent able to view only the front panel
of the OTC product as they would view it on a store shelf: “Looking only at the front of this
product, what age group is this medicine for?” and “Why did you make that choice?” Q4
and Q5 were asked after the parent was able to view the entire product, including the “Drug
Facts” label: “Would you give this product to a 13-month-old child with cold symptoms?”
and “Why did you make that choice?”

Responses to Q2 (perceived age indication based on the front of the product) were
dichotomized as including an age indication of <24 months or not. Responses to Q4 were
dichotomized on the basis of whether the caregiver would give the product to a 13-month-
old child with cold symptoms after viewing the entire package. Responses to Q4 were
further coded as “appropriate” or “inappropriate” on the basis of the reason provided for the
parent’s response. A response was considered inappropriate if the caregiver stated they
would give the product to a 13-month-old child, or if they stated they would not give the
product but for an inappropriate reason. An example of an inappropriate reason is if the
caregiver stated she would not give the product to a 13-month-old, because she thought the
child was too old for the product was only for young babies, or that the product was not
strong enough. However, if the caregiver stated he or she would not give the product without
first consulting a physician, this was deemed “appropriate.”

Open-ended responses to Q3 (reasons for perceived age indication) were coded into 1 of 7
categories: (1) the word “infant” on the front of the product; (2) a picture of an infant or
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other infantile graphic; (3) other language on the label besides the word “infant”; (4) dosing
device provided (eg, dropper); (5) previous experience; (6) flavor; or (7) other. Open-ended
responses to Q5 (influence of product labeling) were coded into 1 of 7 categories: (1)
directions for dosing of the product; (2) a picture of an infant or other infantile graphic; (3)
other language on the label besides the directions; (4) dosing device provided; (5) previous
experience; (6) flavoring of the product; or (7) other.

Analysis
All analyses were performed by using Stata 9.2 (Stata Corp, College Station, TX).
Caregivers’ characteristics and responses were described by using means with SDs for
continuous variables and percentages for categorical variables. Open-ended questions were
coded on the basis of the schema described above by 2 independent reviewers; discrepancies
were resolved by a third reviewer.

Analyses using generalized estimating equations (GEE) to adjust for clustering at the
caregiver level were performed to examine the relationship between caregiver characteristics
and each of the following: (1) caregiver response that the product was appropriate for
children <24 months of age when looking at the front of the package (Q2); (2) caregiver
response that they would give the product to a 13-month-old with cold symptoms (Q4); and
(3) whether the response to Q4 was “inappropriate.” A similar set of analyses were
performed comparing caregiver responses about the OTC-label characteristics to the 3
outcomes described above.

To adjust for potential confounding factors, we performed 3 separate adjusted GEE analyses
to examine the association between caregiver characteristics and the 3 binary outcomes
listed above. In initial unadjusted analysis we found the relationship between numeracy and
the 3 main outcomes to be nonlinear. To address this, we developed a linear spline model
with a knot at 9th grade to model a nonlinear trend of the association. For ease of
interpretation, numeracy was included in the model as the approximate grade equivalent,
allowing different slopes before and after 9th-grade equivalent. Along with these 2 splines,
for each GEE model, the following variables were chosen a priori: age, gender, race, and
educational attainment (years). Similarly, we also performed 3 separate adjusted GEE
analyses examining the association between label characteristics and the 3 main outcomes
listed above. For each of these GEE models, the influence of each label characteristic was
adjusted for age, gender, race, educational attainment, and numeracy level.

RESULTS
From September 1, 2006, to October 16, 2007, 182 caregivers participated. Caregiver
characteristics are outlined in Table 2. The majority of caregivers interviewed were mothers,
and the youngest child in the family was an average of 4.5 months of age (range: 0–13
months). Mean educational attainment was 12.8 years. Although 99% of caregivers had
adequate literacy skills, only 17% of caregivers had >9th-grade numeracy skills, and 36%
had <6th-grade numeracy skills. More than 50% of caregivers reported having used OTC
medications to treat a child’s fever, and 29% used OTC medications to treat a child’s cold.

Responses to the OTC-label survey are shown in Table 3 and Figure. Up to one third of
caregivers reported having previously used at least one of the OTC cold or cough products.
When allowed to view only the front of the product packaging, 86% of the time caregivers
thought a product was appropriate for children <24 months of age; results were similar
across the different products. Nearly all (98%) of the caregivers thought that at least 1 of the
4 products they examined was appropriate for a child <24 months of age. The 3 most
common features of product packaging that influenced caregiver perception of product age
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indication were: the word “infant” on the package, infant-related graphics (eg, depictions of
infants, teddy bears, droppers), or other language on the package (eg, symptoms the product
said it treated, the words “pediatrician recommended”) (Figure).

Despite the fact that each product package specifically recommends consulting a physician
before administering the medication to a child <24 months of age, after being allowed to
examine the entire product package, 51% of the time caregivers stated that they would give
a product to a 13-month-old with cold symptoms. And 72% of caregivers stated that they
would administer at least 1 of the 4 products to a 13-month-old child with cold symptoms.
Among all responses, 58% of responses were deemed inappropriate for a variety of reasons
including: stating it was okay to give the product to the child without consulting a physician,
stating a 13-month-old child is too old for the medicine, stating the medicine is “not strong
enough,” or other responses not specifically related to the age indication for the product.

Table 4 shows the relationship between caregiver characteristics and caregiver perception
that OTC products are appropriate for children <24 months of age. In unadjusted and
adjusted analyses, nonwhite race was associated with increased odds of thinking the
products were appropriate for children <24 months of age (adjusted odds ratio [aOR]: 1.95
[95% confidence interval (CI): 1.09–3.47]). Among caregivers with <9th-grade numeracy
skills (83% of subjects), higher numeracy skills trended toward lower odds of thinking the
products were appropriate for children <24 months of age (aOR: 0.80 [95% CI: 0.63–1.01]).
Specific features of product packaging significantly influenced caregiver perception that
OTC products were appropriate for children <24 months of age, including the word “infant”
on the product label and product flavor (Table 4). In adjusted analysis, caregivers who were
influenced by seeing the word infant on the product label were more likely to think the
product was suitable for younger children (aOR: 3.08 [95% CI: 1.74–5.46]).

Table 5 shows the relationship between caregiver characteristics and whether they would
give the products to a 13-month-old child with cold symptoms. In adjusted analysis, among
caregivers with <9th-grade numeracy skills, each additional grade level of numeracy skills
was associated with lower odds of endorsing OTC product use for a 13-month-old with cold
symptoms (aOR: 0.84 [95% CI: 0.71–0.99]) or answering inappropriately about the age
indication (aOR: 0.78 [95% CI: 0.64–0.94]). Paradoxically, among caregivers with higher
numeracy skills (≥9th-grade level), higher numeracy skills were associated with higher odds
of endorsing the product for use in a 13-month-old (aOR: 1.78 [95% CI: 1.07–2.96]).
Several OTC-packaging features significantly influenced whether the product would be
given to a 13-month-old child with cold symptoms or caregivers responding
“inappropriately.” Infant-specific graphics, or specific language (ie, infant or pediatrician
recommended), were significantly associated with increased odds of giving the OTC
products to a 13-month-old or answering inappropriately about the age indication.
Caregivers who examined the dosing instructions were significantly less likely to state they
would use the product in a 13-month-old (aOR: 0.19 [95% CI: 0.13–0.29]) or to answer
inappropriately (aOR: 0.02 [95% CI: 0.01–0.03]). However, caregivers reported being
influenced by the dosing directions on the packages only 47% of the time.

DISCUSSION
Many OTC-product labels contain a high volume of textual information, which may be
confusing to many parents, particularly those with lower literacy and numeracy levels. The
drug facts component of the label, which is the FDA-regulated section of the label that
addresses usage and warning information, is complex and can be challenging for parents to
navigate and understand. In addition, OTC products marketed for infants and children often
include pictures of small children or childlike graphics and other marketing claims that can
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be misleading. In the current study, we found that graphics and other language on the front
of the label adversely influenced caregivers’ perceptions of the appropriateness of OTC
cough and cold medications for young children. Overall, >4 of 5 caregivers of infants were
already using or would use OTC cold and cough medications in children <2 years of age,
despite the fact that the dosage instructions on the labels comply with FDA labeling
standards, recommending to first consult a physician before use. Although caregivers who
identified the dosing instruction on the products were less likely to use these products
without first consulting a physician, less than half of the time did caregivers report being
influenced by the products’ dosing directions.

To our knowledge, this is the first study to comprehensively evaluate how caregivers
interpret OTC pediatric cold and cough medicine labels and to assess the role of caregiver
literacy and numeracy skills on this interpretation. Previous research has demonstrated that
many adults, particularly those with lower literacy skills, struggle to understand prescription
drug labels, dosing instructions, and warning labels. Adult patients can be confused by
difficult language, graphics, numerical concepts, and distracting marketing information on
prescription drug labels.28–30,32,40–43 Among caregivers of young children, errors in dosing
of OTC cold and cough medications could potentially lead to significant threats to the safety
of infants or young children.44–46 Recent reports suggest that inappropriate usage of OTC
medications may lead to dangerous overdoses, particularly in infants with parents of lower
socioeconomic status or limited English proficiency.3–5,7,9,17,46

Similar to several other studies,35,36,47 in this study we found many caregivers with
adequate literacy skills (on the STOFHLA) but poor math skills (by the WRAT-3). We
found that the majority of caregivers had lower numeracy skills (<9th-grade level) and that
among these caregivers, the lower one’s numeracy level the more likely they were to
endorse inappropriate use of the OTC products in young children. However, paradoxically,
among caregivers with higher numeracy skills (>9th-grade skills), higher numeracy was also
associated with being more likely to endorse inappropriate usage. One explanation may be
that caregivers with higher numeracy skills (>9th-grade level) rely more heavily on their
own judgment about medication use than they do on the label recommendations. However,
caregivers with lower numeracy skills, may truly be having difficulty in understanding the
age indication of the OTC products. Of concern, some caregivers believed these products to
be appropriate only for infants <13 months of age, and others indicated that the medication
would not be strong enough for children >12 months of age. Several caregivers did not
understand how to interpret the age guidelines in the dosing directions, and thought that the
language “for children under 2 years of age,” despite being followed by the language
“consult a physician,” actually endorsed use of the product for children in that age group.

This study has several limitations. We recruited a convenience sample of caregivers that
were predominantly supported by public insurance and sought care at academic pediatric
residency clinics. Our study also only focused on English-speaking subjects. Our results,
therefore, might not be generalizable to all populations. In general, the participants in our
study had high levels of education and literacy. Including caregivers with lower literacy or
limited English proficiency probably would have resulted in even higher rates of OTC-label
misinterpretation. Our measure of literacy, the STOFHLA, had a ceiling effect, limiting our
ability to assess the value of literacy. We found a modest relationship between numeracy
skills and caregiver responses, but our results were limited by our relatively small sample
size. The OTC products examined in this study have since been voluntarily removed from
the market by the manufacturers, although there are no specific regulations preventing the
products from being made available at a later date, and products aimed at children 4 years of
age and older currently remain on the market. Finally, our study concentrated on caregiver
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understanding of the age indications of OTC products but did not examine caregiver ability
to administer medication according to directions.

Of note, some caregivers in our study indicated that they would give the OTC products
because of previous product endorsement from their physician. Two previous health care
provider surveys have suggested that as many as one half of the physicians surveyed have
recommended using OTC cold products in children <12 months of age.48,49 Although this
high rate of physician endorsement for child OTC products may drop in light of recent
recommendations by the CDC, the FDA, and the American Academy of Pediatrics, our
study highlights the opportunity for additional work with physicians to discourage
inappropriate use of these medications.

Our results have important and timely implications for federal agencies and manufacturers
considering revised labeling and availability of OTC products for children.20 Recently, the
CDC and an FDA public health advisory recommended against providing OTC cold
medications to children <2 years of age because of lack of efficacy as well as safety
concerns.5,9,17 Although an FDA advisory panel suggested banning these medications for
children <6 of age, the FDA has not endorsed this recommendation. In addition, the FDA
has stated that it could take several years before any specific regulations against current
OTC cold medication products are enforced.9,20,21 The FDA has also suggested that any
regulations would likely involve placing new warnings on current products as opposed to an
outright ban.20 On the basis of our study, we suspect that a single warning statement or
revision of dosing guidelines will not adequately guard against inappropriate medication use
by parents of young children. Our study also raises possible concerns about how parents
interpret current OTC medications that are marketed towards children age 4 and older, and
whether parents may be inappropriately using these products for younger children. On the
basis of our findings, an FDA endorsement to improve the accuracy of language and ban
misleading graphics on all OTC-product packaging would provide greater caregiver
understanding of OTC dosing recommendations and help prevent significant harm to
children. Although such actions would help all children, they could be particularly valuable
to children of parents with lower literacy or numeracy.

CONCLUSIONS
This study demonstrates that the age indications of OTC pediatric cold and cough products
are difficult for caregivers to understand. Caregivers were often influenced by infant-like
graphics and the term infant on the product. Although dosing directions were modestly
helpful in promoting appropriate use, these directions were not always examined or properly
understood. These misinterpretations may pose significant hazards to child safety. Although
this study focused on OTC products aimed at children <2 years of age, it raises important
concerns about parental understanding of all OTC products and potential threats to the safety
of children of all ages. We applaud the initial steps taken by the FDA and drug
manufacturers to improve current pediatric medication labeling. However, if OTC pediatric
cold and cough products are to remain on, or be reintroduced to, the market, significant
changes are necessary to make product packaging and labeling more clearly understood by
all caregivers. These changes should include labels written at lower literacy and numeracy
levels, using uniform language, and avoiding misleading graphics to help proper product
selection and safe use.

What’s Known on This Subject
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The misuse or overdosage of OTC cold and cough medications has been implicated in
many adverse events and the deaths of >100 infants. Caregivers may have difficulties
understanding OTC-label directions, but this has not been well studied.

What This Study Adds

OTC labels can be misleading and difficult for many caregivers to understand. Label
graphics and claims can lead to misappropriate understanding of the age indication of
products. Poorer understanding may be more common among caregivers with lower
numeracy skills.
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FIGURE.
Factors that influence parental perception of OTC products. A, factors that influence
perceived age range (viewing the front of the package only). B, factors that influence if the
product is perceived as appropriate or not for 13 month-old with cold symptoms (responses
when viewing the entire package).
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TABLE 1

OTC-Label Survey Items

1 Have you used this product before?

2 Looking only at the front of this product, what age group is this medicine for?

3 Why did you make that choice?

4 You have a 13-month-old with cold symptoms. Looking at this entire product label, would you give this medicine to your child?

5 Why did you make that choice?
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TABLE 2

Parent/Caregiver Characteristics

Variable, n Mean (SD) or Percentage

Mean parent or guardian age (SD), y (179) 25.5 (6.1)

Female (182) 89

Relationship to child (181)

 Mother 87

 Father 11

 Other 2

Race (181)

 White 36

 Black 51

 Other 13

Hispanic/Latino 12

Born in the United States (182) 88

Insurance status (182)

 Medicaid/Tenncare 77

 Private 17

 Other 6

On WIC program (182) 78

Income (182)

 <$20 000 42

 $20 000–$39 000 34

 ≥$40 000 10

 Don’t know or refused 13

Mean (SD) level of education, y (181) 12.8 (3.7)

Education ≤ high school (181) 58

Adequate literacy (STOFHLA) (182) 99

Numeracy level (WRAT-3) (182)

 <6th grade 36

 6th–8th grade 47

 <8th grade 17

Numeracy (WRAT-3) standard score (SD) (182) 82.6 (12.0)

Mean No. (SD) of children in family (182) 2.3 (1.5)

Age of youngest child (SD), mo (182) 4.5 (3.7)

Has received written information from doctor or nurse about caring for infant (182) 89

Read any books or magazines about caring for infant (182) 96

Uses OTC medications to treat child’s fever (180) 52

Uses OTC meds to treat a cold (182) 29

WIC indicates the Supplemental Nutrition Program for Women, Infants, and Children.
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TABLE 4

Odds of Saying That Product Is Suitable for Children < 24 Months of Age

OR (95% CI) aOR (95% CI)a

Model: patient characteristics

 Age 1.03 (0.98–1.09) 1.03 (0.97–1.08)

 Female gender 1.61 (0.61–4.26) 1.70 (0.67–4.34)

 Nonwhite race 2.08 (1.14–3.79) 1.95 (1.09–3.47)

 Born in the United States 0.74 (0.30–1.78) —

 On WIC program 0.81 (0.37–1.81) —

 Education, y 1.05 (0.92–1.20) 1.04 (0.89–1.20)

 Literacy (STOFHLA) 0.94 (0.86–1.04) —

 Numeracy 2nd–8th grade (WRAT-3), per grade levelb 0.80 (0.63–1.00) 0.80 (0.63–1.01)

 Numeracy 9th–16th grade (WRAT-3), per grade levelb 1.14 (0.74–1.76) 1.28 (0.79–2.06)

Model: label characteristicsc

 Says “infant” 2.99 (1.66–5.39) 3.08 (1.74–5.46)

 Graphics 1.34 (0.69–2.60) 1.54 (0.79–2.99)

 Other language 0.54 (0.28–1.03) 0.56 (0.30–1.07)

 Other experience 0.30 (0.17–0.54) 0.26 (0.15–0.47)

 Flavor d d

 Other factors 0.50 (0.13–1.95) 0.48 (0.13–1.87)

WIC indicates the Supplemental Nutrition Program for Women, Infants, and Children.

a
Adjusted for age, gender, race, education level, and numeracy level.

b
OR for numeracy for each additional grade level of numeracy skill.

c
Each label characteristic was adjusted for age, gender, race, education level, and numeracy level.

d
Unable to calculate because all caregivers (n = 12) who were influenced by the flavor thought that the product was suitable for children <24

months of age.
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TABLE 5

Odds of Saying They Would Use Cold Product for a 13-Month-Old With Cold Symptoms

Odds of Using Product Odds of Answering Question Inappropriatelya

OR (95% CI) aOR (95% CI)b OR (95% CI) aOR (95% CI)b

Model: patient characteristics

 Age 0.98 (0.94–1.01) 0.99 (0.95–1.03) 1.00 (0.97–1.04) 1.02 (0.98–1.07)

 Female gender 2.21 (1.02–4.78) 1.95 (0.87–4.34) 1.80 (0.81–4.00) 1.74 (0.74–4.09)

 Nonwhite race 1.17 (0.72–1.89) 1.24 (0.75–2.05) 1.35 (0.79–2.30) 1.38 (0.78–2.44)

 Born in the United States 1.42 (0.73–2.76) — 1.00 (0.45–2.22) —

 On WIC program 1.26 (0.72–2.22) — 1.33 (0.74–2.39) —

 Education 0.97 (0.86–1.08) 0.98 (0.86–1.11) 0.89 (0.78–1.02) 0.87 (0.74–1.02)

 Literacy (STOFHLA) 1.00 (0.92–1.08) — 0.97 (0.87–1.08) —

 Numeracy 2nd–8th grade (WRAT-3), per
grade levelc

0.82 (0.70–0.96) 0.84 (0.71–0.99) 0.75 (0.63–0.90) 0.78 (0.64–0.94)

 Numeracy 9th–16th grade (WRAT-3), per
grade levelc

1.70 (1.06–2.73) 1.78 (1.07–2.96) 1.71 (1.08–2.70) 1.95 (1.21–3.14)

Model: label characteristicsd

 Dosing directions 0.20 (0.13–0.30) 0.19 (0.13–0.29) 0.03 (0.01–0.05) 0.02 (0.01–0.03)

 Graphics 4.62 (1.95–11.00) 5.93 (2.56–13.74) 27.89 (3.05–254.89) 70.9 (5.06–994.3)

 Other language 3.89 (2.61–5.78) 3.53 (2.35–5.30) 5.27 (3.53–7.86) 5.98 (3.84–9.33)

 Other experience 1.35 (0.75–2.45) 1.46 (0.80–2.68) 3.19 (1.71–5.94) 3.13 (1.69–5.81)

 Flavor 4.10 (0.97–17.24) d 1.16 (0.41–3.29) d

 Dosing tool 1.42 (0.31–6.57) 1.31 (0.24–7.08) 3.84 (1.74–8.49) d

 Other factors 1.21 (0.70–2.11) 1.23 (0.68–2.22) 6.23 (3.03–12.81) 7.77 (3.11–19.39)

a
Counted as inappropriate if the caregiver said they would give the product to a 13-month-old, or they said they would not give the product but did

not have a satisfactory explanation for why not.

b
Adjusted for age, gender, race, education level, and numeracy level.

c
OR for numeracy for each additional grade level of numeracy skill.

d
Each label characteristic is adjusted for age, gender, race, education level, and numeracy level.

e
Unable to calculate because almost all caregivers who were influenced by this characteristic would use the product or answered inappropriately.
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