
Parental Understanding of Infant Health Information: Health
Literacy, Numeracy and the Parental Health Literacy Activities
Test (PHLAT)

Disha Kumar, BA1, Lee Sanders, MD, MPH2, Eliana M. Perrin, MD, MPH3, Nicole Lokker,
PharmD4, Baron Patterson, MD1, Veronica Gunn, MD, MPH5, Joanne Finkle, RN, JD3, Vivian
Franco, MPH2, Leena Choi, PhD6, and Russell L. Rothman, MD, MPP1
1 Departments of Medicine and Pediatrics, Vanderbilt University Medical Center, Nashville, TN
2 Department of Pediatrics, University of Miami, Miami, FL
3 Department of Pediatrics, Division of General Pediatrics, University of North Carolina at Chapel
Hill, Chapel Hill, NC
4 Department of Pharmacy, University of Wisconsin Hospital and Clinics, Madison, WI
5 Department of Health, State of Tennessee, Nashville, TN
6 Department of Biostatistics, Vanderbilt University Medical Center, Nashville TN

Abstract
Objective—To assess parental health literacy and numeracy skills in understanding instructions for
caring for young children, and to develop and validate a new parental health literacy scale, the
Parental Health Literacy Activities Test (PHLAT).

Methods—Caregivers of infants (age <13 months) were recruited in a cross-sectional study at
pediatric clinics at three academic medical centers. Literacy and numeracy skills were assessed with
previously validated instruments. Parental health literacy was assessed with the new 20-item PHLAT.
Psychometric analyses were performed to assess item characteristics and to generate a shortened,
10-item version (PHLAT-10).

Results—182 caregivers were recruited. While 99% had adequate literacy skills, only 17% had
>9th-grade numeracy skills. Mean score on the PHLAT was 68% (SD 18); for example, only 47%
of caregivers could correctly describe how to mix infant formula from concentrate, and only 69%
could interpret a digital thermometer to determine if an infant had a fever. Higher performance on
the PHLAT was significantly correlated (p<0.001) with education, literacy skill, and numeracy level
(r=0.29, 0.38, and 0.55 respectively). Caregivers with higher PHLAT scores were also more likely
to interpret age recommendations for cold medications correctly (OR 1.6, 95% CI 1.02, 2.6). Internal
reliability on the PHLAT was good (KR-20=0.76). The PHLAT-10 also demonstrated good validity
and reliability.
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Conclusions—Many parents do not understand common health information required to care for
their infants. The PHLAT, and PHLAT-10 have good reliability and validity and may be useful tools
for identifying parents who need better communication of health-related instructions.

Keywords
Literacy; Parenting Skills; Infants; Safety

Introduction
In 2003, the National Assessment of Adult Literacy (NAAL) found that approximately 90
million Americans have basic or below basic literacy skills, and 110 million people have basic
or below basic quantitative (numeracy) skills.1 Lower literacy and numeracy skills have been
associated with poorer understanding of health information, poorer health behaviors, and worse
clinical outcomes.2–14 For parents or caregivers, poor literacy and numeracy skills may create
difficulties in understanding and applying health information to the care of their children. In
order to care adequately for their children, parents must be able to comprehend common food
and medication labels, medical provider recommendations, and health education materials.
However, most written child health information is too complex for caregivers to comprehend
and use appropriately.13–18 While the average adult reads at the 8th grade level, a large portion
of parent education materials, including some materials produced by the American Academy
of Pediatrics (AAP), CDC (Vaccine Information Sheets), and state newborn screening
programs remain above the 10th grade level.13–15,17,18 A few studies have shown that
caregivers with lower literacy are less likely to understand important aspects of pediatric
anticipatory guidance, including weighing risks and benefits of routine vaccinations,
performing home safety checks, and handling common household emergencies.13,16,19 In
general, lower caregiver health literacy is associated with worse family health behaviors and
worse child health outcomes.10,20,21

Currently, there are no scales specifically designed for measuring the health literacy of parents
of young children. Previous studies examining parent literacy have used scales that assess
general literacy, or that primarily assess health literacy in the context of adult medical care.
For example, the Short Test of Functional Health Literacy for Adults (S-TOFHLA), one of the
most common measures of adult health literacy, includes a section that assesses an adult’s
ability to read and understand how to prepare for a contrast radiograph of the upper
gastrointestinal tract. Several recent studies have demonstrated that young adults tend to score
very highly on the s-TOFHLA, even when they are from lower socioeconomic backgrounds
that should correlate with low literacy.22–24 Recently, some of the developers of the s-
TOFHLA have recognized this ceiling effect, and have suggested that the current scoring of
the s-TOFHLA (to form the categories: “inadequate,” “marginal,” and “adequate”) are
probably insufficient for many analyses.25,26 Given the potential limitations of current health
literacy scales as well as the lack of one specific to the pediatric setting, we sought to develop
a new health literacy scale specifically for parents, that focused on the ability of parents to
understand and apply common child-health related information. The objectives of this study
were (1) to assess parental health literacy and numeracy skills and (2) to develop and validate
a new parent health literacy scale related to the care of young children, the Parental Health
Literacy Activities Test (PHLAT).

Methods
A cross-sectional study was performed at pediatric clinics at three academic institutions to
examine caregiver literacy and numeracy skills related to the understanding of common health
tasks in caring for infants, and to validate the PHLAT. The Institutional Review Boards for all
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three institutions approved the study. All participants provided informed consent and were
given a nominal reimbursement for their time.

Scale Development
The Parental Health Literacy Activities Test (PHLAT) is a 20-item assessment scale designed
to investigate the health literacy and numeracy skills of caregivers to infants (birth to 1 year
of age). Items in the scale test common literacy- and numeracy-related tasks that parents
perform when caring for young children -- including mixing infant formula, understanding
breastfeeding recommendations, dosing over-the-counter (OTC) and prescription medicines,
and understanding nutrition labels.

For content validity, the scale was developed through an iterative process that included item
generation from experts and parents, and cognitive interviewing to assess item comprehension.
A group of experts in general pediatrics, pediatric health services research, pediatric pharmacy,
pediatric psychology, public health, and health literacy were assemble to generate a list of
initial possible scale items. Item content was derived from commonly available health
information materials, including recommendations and parent-centered information from the
American Academy of Pediatrics (AAP) and Bright Futures (National Center for Education in
Maternal and Child Health).27 Question development was also guided by reviewing previously
validated math and literacy tests (including the Test of Functional Health Literacy in
Adults28, Diabetes Numeracy Test8,29, Wide Range Achievement Test30, Woodcock
Johnson31, and Keymath32). In the initial development phase, 26 items were generated. This
was then reduced to 25 items through an iterative process involving input from the expert group
and parents of young children. In the second phase of development, these 25 items were
administered to caregivers of infants (age < 13 months) who attended the pediatric clinics.
Using cognitive interviewing, participants were asked questions about each scale item to assess
the clarity and understandability of the scale items. If the item was unclear, the interviewee
was encouraged to suggest an alternate format or wording. In response to the parent interviews
and in an effort to eliminate item redundancy and emphasize the most important content areas,
the expert panel reduced the scale to 20 items.

The 20 items on the PHLAT cover three clinical domains: nutrition/growth/development (9
questions), injury/safety (2 questions), and medical/preventive care (9 questions) (See
Appendix). The PHLAT assesses a range of literacy and numeracy skills, including document
literacy, addition, multiplication, division, fractions and percentages, multi-step mathematics,
and numeration/number hierarchy. All of these domains and skills may be required of parents
on a daily basis during their infant’s first year of life. There is no set time limit for completion
of the PHLAT.

The third phase of development assessed the reliability and construct validity of the PHLAT.
Reliability was evaluated through internal consistency testing with the Kuder-Richardson
formula.33 There is no criterion (i.e. “gold standard”) validity for parental health literacy and
numeracy. Therefore, an a priori model of correlations was determined by the expert panel to
assess construct validity. We hypothesized that higher levels of education, income, literacy,
and math skills would all be associated with improved PHLAT scores. We also hypothesized
that a higher PHLAT score would be associated with a higher understanding of the age
indications for pediatric over-the-counter (OTC) cough and cold medications.

Study Setting and Participants
A convenience sample of participants was recruited from pediatric clinic sites at three academic
medical institutions where faculty and residents care for a socioeconomically diverse range of
patients. From September 2006 to October 2007, potential participants were approached in the
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clinic and asked to participate if they were the primary caregivers for infants (≤13 months) and
were English speaking. Exclusion criteria included: corrected vision worse than 20/50 using a
Rosenbaum Pocket Vision Screener or severe psychiatric illness.

Measures
Participants were given the following survey instruments: (1) a demographic questionnaire to
assess basic patient characteristics, (2) a previously validated health literacy measure (Short
Test of Functional Health Literacy in Adults, S-TOFHLA)28, (3) a validated measure of
mathematics skills (Wide Range Achievement Test, third edition, WRAT-3),30 (4) the Parental
Health Literacy Activities Test (PHLAT), and (5) a survey to assess caregiver perception of
the age indication of pediatric OTC cold medications.12 If a participant achieved a score of
≤22 on the S-TOFHLA (consistent with inadequate or marginal literacy), the research assistant
read the demographic questionnaire aloud to the participant. (This occurred for two parents.)
Other participants had the choice of completing the questionnaire on their own or participating
verbally.

Trained research assistants administered all survey instruments in a private area in the clinic.
Each research assistant was trained to be sensitive to the context of testing literacy instruments
in a pediatric setting. Training included reflective discussions during survey pretesting, with a
focus on remaining non-judgmental and encouraging each participant to try their hardest on
each skills test. For some PHLAT items, participants were given a product, chart, or label
corresponding to a specific test question. Participants were encouraged to examine the product,
chart, or label fully before determining an answer. In addition, a separate survey was
administered to gauge how caregivers understood and characterized the labeling on four OTC
cold and cough medication products that were marketed for infant children at the time the study
was performed. (Results of this survey were reported in a previously published manuscript.
12) The products all recommended consulting a physician before using the medicine for
children < 24 months of age. Participants were asked “Looking only at the front of this product,
what age group is this medicine for?” Participants were then asked to view the entire label and
were asked, “Would you give this product to a 13-month-old child with cold symptoms?”

Analyses
All analyses were performed using Stata 9.2 (StataCorp, College Station, TX). Descriptive
statistics of all variables, including the individual items of the PHLAT, were calculated.
Literacy, measured with the S-TOFHLA, was examined as a continuous variable (raw score)
and a categorical variable (inadequate (≤16), marginal (≤22), or adequate (≥23)). Numeracy,
measured with the WRAT-3, was also examined as a continuous variable (standard score) and
a categorical variable (corresponding grade level).

Total PHLAT performance was calculated as the percent of questions answered correctly (score
0% to 100%). For construct validity, bivariate analyses examined the relationship between
caregiver characteristics, literacy and numeracy level, and performance on the PHLAT.33

Correlations between performance on the PHLAT and continuous outcomes, including literacy
(S-TOFHLA raw score) and numeracy (standardized WRAT-3 score) were performed using
Spearman rank correlation coefficients. For categorical variables, average score on the PHLAT
was compared using student t-tests or one-way analysis of variance.

Relationships between the PHLAT and patient understanding of the four OTC labels were
examined using generalized estimating equations (GEE) with logit link to adjust for clustering
at the caregiver level. Analyses examined the relationship between PHLAT score
(dichotomized at the median to be High or Low) and each of the following: 1) caregiver
response that products were appropriate for age < 24 months when looking at the front of the
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package, and 2) caregiver response that they would give the product to a 13-month-old with
cold symptoms when looking at the entire package.

The Kuder-Richardson coefficient of reliability (KR-20), a variation of Chronbach’s alpha for
dichotomous outcomes, was used to measure internal reliability of the PHLAT.33 Psychometric
analyses were performed to examine the factor loading using principal factors analysis and
principal component factors analysis. An abbreviated PHLAT scale (the PHLAT-10) was
created by retaining items with the highest factor loadings and those questions deemed a
priori to be of most clinical significance. The abbreviated scale was analyzed for internal
reliability using the KR-20. Correlation between the PHLAT-10 and the PHLAT was assessed
using Spearman rank correlation. Construct validity of the PHLAT -10 was examined by
assessing the relationships between PHLAT-10 score and caregiver characteristics, literacy,
and numeracy.

Results
From September 2006, through October 2007, 413 eligible caregivers were referred, 261
consented (63%), and 182 participated (70% of those consenting, and 44% of those initially
referred). The primary reason for non-participation was lack of time (since recruitment
occurred in a busy clinical setting. Baseline characteristics are presented in Table 1. Participants
had similar characteristics to the families that seek care in our clinics, except that we excluded
Spanish-speaking patients for purposes of this study. The majority of caregivers interviewed
were mothers, and the youngest child in the family was an average of 4.5 months old (range
0–13 months). Most study participants had at least completed 12th grade or attained a GED.
While only 1% of participants had inadequate or marginal literacy skills (as measured by the
S-TOFHLA), 83% had lower than 9th grade math skills (as measured by the WRAT-3). Most
participants reported that they had received health information about their new baby and had
read books or magazines about parenting. Most participants also reported that they fed their
infant either formula only or a combination of formula and breast milk. Over half of caregivers
reported using OTC medications to treat a child’s fever, and 29% of caregivers had given OTC
cold medications to children.

Overall, participants correctly answered 68% of the PHLAT questions (SD 18%, Range 10–
100%). The average time to administer the PHLAT was 21 minutes (SD 6.9). Table 2 represents
several sample questions and results on the PHLAT, and Table 3 demonstrates the range of
topics covered. For example, only 73% were able to correctly dose a prescription for liquid
amoxicillin medication using a syringe. Only 69% were able to correctly read a digital
thermometer to determine if they should call their pediatrician for fever (after being given a
specific temperature to use as a threshold for fever); only 53% were able to determine the
proper dose using a liquid acetaminophen dosage chart. Only 64% could correctly determine
if a juice had an adequate amount of Vitamin C to be eligible for the WIC program (after being
instructed on what amount was sufficient). Only 51% could interpret a percentile on a growth
curve. Very few (18%), after reading a brief breastfeeding guide, could determine how much
time spent breast-feeding was less than normal.

The framing of health information appeared to influence a caregiver’s ability to understand an
item. For example (See Table 2), while 90% of caregivers could explain how to make a 4-
ounce bottle using powdered formula (which included a table with mixing instructions), only
47% could correctly explain how to make a 4-ounce bottle using concentrated formula (which
recommended to “mix equal amounts of formula and water”).

Correlations between caregiver characteristics and total PHLAT score are shown in Table 4.
Higher performance on the PHLAT was significantly correlated (p<0.001 for all comparisons)
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with increased education (r=.29), literacy skill (r=0.38), and numeracy level (r=0.55).
Participants who were African American or Hispanic, had lower income, or reported
participation in the Women, Infants, and Children (WIC) Program had significantly lower
average PHLAT scores. Participants with less than 9th grade numeracy skills performed worse
on the PHLAT than participants with higher numeracy skills (p<0.0001).

Performance on the PHLAT was also significantly correlated with parental understanding of
the age indications for use of child OTC cough and cold medications. When looking at the
front of the label, caregivers with higher PHLAT scores were more likely to report correctly
that an OTC cold medication was not appropriate for children < 24 months of age (OR 2.2,
95% CI 1.2–4.0). When looking at the entire label, caregivers with higher PHLAT scores were
more likely to report correctly that they would not give OTC cold medication to a 13-month-
old child with cold symptoms unless they first consulted physician (OR 1.6, 95% CI 1.02, 2.6).

Internal reliability of the PHLAT was good (KR-20=0.76). Psychometric analyses suggested
that the PHLAT loaded to a single factor. Items with the highest loadings included items related
to nutrition (e.g., formula mixing, breastfeeding instructions) and medication dosing. The
shortened PHLAT, the PHLAT-10, retained seven items on nutrition, one item on
understanding a growth chart, one item about medication dosing, and one item about
amoxicillin dosing. The average score on the PHLAT-10 was 65% correct (SD 23, range 0–
100). Correlation between the PHLAT-10 and the PHLAT was very high (r=0.91, p<0.0001).
Correlation between the PHLAT-10 and other patient characteristics was very similar to the
correlations between the PHLAT and other patient characteristics (See Table 4). Internal
reliability of the PHLAT-10 was also good (KR-20 = 0.70).

Discussion
Of concern, this study found that many caregivers had difficulty understanding basic health
information for the care of infant children. For example, 1 in 4 could not properly dose
prescription medication or read a digital thermometer, one half could not properly dose over-
the-counter medication or understand a growth chart, and more than 3 in 4 could not understand
a commonly used breastfeeding brochure. The Parental Health Literacy Activities Test
(PHLAT) demonstrated excellent reliability and construct validity, suggesting that it may be
a useful measure for assessing parental health literacy in the context of caring for young
children. To our knowledge, this is the first study to comprehensively evaluate how literacy
and numeracy correlate with basic understanding of health-based instructions related to infant
care. It is also the first study to validate a specific parental health literacy and numeracy
measure.

Psychometric analysis of the 20-item version of the PHLAT shows it has good reliability and
validity in testing literacy and numeracy related skills of caregivers with young children. Higher
PHLAT scores were significantly correlated with higher education level, literacy skill, and
numeracy level. Compared with the Shortened Test of Functional Health Literacy in Adult (S-
TOFHLA), the PHLAT seems to provide greater sensitivity as a measure of health literacy in
the pediatric setting. While most caregivers had adequate literacy on the commonly used S-
TOFHLA, they had a more diverse range in performance when tested with the PHLAT. This
may be related to the ceiling effect on the S-TOFHLA, particularly among younger adults22–
26, and/or because the PHLAT tests a more robust array of applied skills (both literacy and
numeracy) more pertinent to the caregiver with infant children.34

The shortened 10-item version of the PHLAT, the PHLAT-10, also showed good reliability
and construct validity. The PHLAT could be a useful tool for research purposes, while the
PHLAT-10 may be a more useful tool in the clinical setting. We are currently testing the validity
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and reliability of both English- and Spanish-language versions of the PHLAT-10 in a larger
study. In this new study we have adapted the PHLAT-10 to use pictures of labels rather than
actual products to make the test more feasible to administer in a busy clinic setting. Future
work should focus on validating a variation of the PHLAT for parents with older children, and
on identifying meaningful approaches for interpretation and application of the PHLAT results
in a clinical setting.

Results from the PHLAT highlight the many challenges that caregivers face in trying to provide
daily appropriate health-related care for their infants. Caregivers were often unable to
understand nutrition and medication labels, simple child-health handouts, and basic child-
safety recommendations. Many were also unable to mix infant formulas or to dose liquid
medication appropriately. The framing of health-related instructions, such as two different
versions of how to mix infant formula, was associated with significantly different rates of parent
understanding; suggesting both the effect of individual experience and the importance of
clearly presenting health information.

Recent studies have shown associations between low maternal literacy and a decreased
likelihood of breastfeeding, greater likelihood of smoking, and greater likelihood to have
depressive symptoms.6,35–38 Also, children of caregivers with lower literacy skills have more
unmet healthcare needs,39,40 more preventable use of the emergency room,5 and worse control
of asthma and type 1 diabetes.5,41 Infants with parents of lower education or literacy also have
worse health outcomes.20,21 In our current study, caregivers, particularly those with lower
literacy and numeracy skills, consistently had problems making formula and understanding
breastfeeding instructions, and interpreting nutrition labels. Lower PHLAT score was
associated with a higher likelihood of caregivers inappropriately interpreting age indications
of OTC cough and cold medications. OTC medication labels contain dense information that
can be more challenging, and potentially misleading, for patients with lower health literacy
and numeracy skills to understand.12 The correlation between the PHLAT and these common
nutrition and medication activities may relate to clinically relevant outcomes, such as
medication administration, although this requires further study.

This study has several limitations. This cross-sectional study only demonstrates associations
and not causation. The utility of the PHLAT for longitudinal study needs to be demonstrated.
We recruited a convenience sample of English-speaking caregivers from a population whose
children were being seen at academic medical centers. Therefore, our results may not be
generalizable to all populations. Our literacy measure, the S-TOFHLA, had little variability
among subjects and a ceiling effect, limiting the validation of our new measure against an
assessment of caregiver health literacy. Additionally, we examined caregiver skills in a clinical
setting, but these paper and pencil tests may not reflect actual behaviors at home. While we
demonstrated the PHLAT was correlated with understanding of OTC labels, we did not
specifically correlate performance on the PHLAT with any clinical outcomes, such as health
status or receipt of preventative services. While we established the PHLAT had good construct
validity, future prospective studies will need to demonstrate its predictive utility.

Our results have important implications for caregivers of young children, health care providers,
industry, and federal agencies. All caregivers of young children –particularly the many
caregivers with limited literacy and numeracy skills – face significant barriers to
comprehending and implementing basic child-health tasks, such as providing appropriate
nutrition, safety, and medication. Improving the clarity of child health information may be a
critical factor for efforts that aim to improve the pediatric medical home – including preventive
care, acute care, and care coordination for children. The Parental Health Literacy Activities
Test may be useful to identify families who may benefit from verbal or pictorial instruction in
the clinical setting. Our results suggest that pediatricians and health care providers may need
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to improve how they communicate with and educate caregivers of young children to perform
many basic health-related skills. Health departments, pharmaceutical corporations, hospitals
and academic medical centers can also use these results to inform future design improvements
for the health system, including interactive health-education materials, user-friendly
medication labels, and personal health records.
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Table 1

Caregiver Characteristics (N=182)

Caregiver Characteristic N (%) or Mean (SD)

Caregiver Age, yrs 25.6 (6.1)

Female 162 (89.0%)

Race/Ethnicity

 White 66 (36.5%)

 Black 93 (51.4%)

 Hispanic 19 (10.5%)

 Other 3 (1.7%)

Relationship to Child is Mother 157 (86.7%)

Number of children in the family 2.3 (1.5)

Age of youngest child, months 4.5 (3.7)

Annual Family Income

 ≤ $19,999 78 (42.9%)

 $20,000–39,999 62 (34.1%)

 ≥ $40,000 19 (10.4%)

 Do not know/Refused 23 (12.5%)

Participates in WIC Program 142 (78.0%)

Education

 < High school 28 (15.5%)

 High school or GED 76 (42.0%)

 Some college or above 77 (42.5%)

Literacy status (STOFHLA)

 Inadequate 1 (0.55%)

 Marginal 1 (0.55%)

 Adequate 180 (98.9%)

Numeracy skills (WRAT-3R).

 ≤ 5th grade 64 (35.6%)

 6th-8th grade 85 (47.2%)

 High school or above 31 (17.2%)

Since baby was born, received written info from a doctor or nurse about caring for new baby 162 (89.0%)

Has read books about babies or parenting 152 (84.0%)

Has read magazines about babies or parenting 171 (94.0%)

Child receives
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Caregiver Characteristic N (%) or Mean (SD)

 Infant formula only 115 (63.5%)

 Breast milk only 32 (17.7%)

 Infant formula and breast milk 34 (18.8%)

Uses OTC meds to treat fever in children 94 (52.2%)

Uses OTC meds to treat a cold in children 53 (29.1%)
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Table 2
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Sample PHLAT Questions and Results
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Table 3

Sample PHLAT Topics and Results

Number Question Topic % Correct

1 Demonstrates how to make a 4 oz bottle of formula using powder based formula 90%

2 Demonstrates how to make a 4 oz bottle of formula using concentrated formula. 47%

4 Reads a digital thermometer to determine if a baby has a temperature of 100.4°F or greater. 69%

5 Uses a car seat guidelines table to determine appropriate car seat and location for a 10 month old weighing 23 pounds. 79%

6 Interprets a growth chart where the baby is at the 25th percentile for weight. 51%

7 Interprets an Acetaminophen Dosage Chart, to determine how much medicine to give based on the weight of the child. 53%

10 Refers to an Ibuprofen container and medicine cap to determine how many milliliters are in ½ teaspoon of medicine. 60%

16 Reads a liquid antibiotic prescription and demonstrated with a syringe how to administer a dose of the medicine. 73%

17 Calculates the number of 2 ounce servings of juice in a 32-ounce can of juice. 73%

18 Interprets a food label to determine if it meets WIC (Women, Infants, and Children) Program guidelines of being 100%
fruit or vegetable juice, and containing at least 30mg of Vitamin C per 100mL of juice, or 120% of the daily value of
Vitamin C.

64%

20 Reads and comprehends instructions regarding breastfeeding(Brochure from the Department of Health and Human
Services)

18%
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Table 4

Relationship of Caregiver Characteristics to PHLAT and PHLAT-10 Scores

Caregiver Characteristic (n=182)
Mean PHLAT Score (SD) or
Correlation (r) p value

Mean PHLAT-10 Score (SD) or
Correlation (r) p value

Caregiver Age (yrs) r=0.096 0.20 r=0.078 0.30

Age of Youngest Child (mos) r=0.007 0.93 r=0.06 0.40

Race/Ethnicity <0.0001 <0.0001

 White 78 (13) 78 (17)

 Black 63 (16) 58 (22)

 Hispanic 58 (24) 54 (28)

Annual Family Income 0.0004 0.002

 ≤ $19,999 61 (19) 58 (24)

 $20,000–39,000 68 (16) 67 (20)

 ≥ $40,000 74 (16) 72 (21)

Participation in WIC 0.0001 0.0004

 No 78 (14) 77 (18)

 Yes 66 (18) 62 (24)

Education 0.0003 0.003

 < High school 64 (18) 61 (24)

 High school or GED 64 (19) 60 (25)

 Some college, or above 74 (15) 72 (20)

Education level, years r=0.29 0.0001 r=0.25 0.0007

Literacy status(STOFHLA) 0.10 0.12

 Inadequate/Marginal 48 (4) 40 (0)

 Adequate 69 (18) 66 (23)

Raw STOFHLA Score r=0.38 <0.0001 r=0.36 <0.0001

Numeracy Skills(WRAT-3) <0.0001 <0.0001

 < 6th grade 58 (19) 53 (23)

 6th-8th grade 71 (14) 68 (20)

 High school and above 83 (11) 84 (15)

Standard WRAT Score r=0.55 <0.0001 r=0.53 <0.0001

Total PHLAT Score NA NA r=0.91 <0.0001
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