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Abstract

Objective—To estimate the reliability and validity of the Nutrition Literacy Assessment
Instrument for Parents (NLit-P) and to investigate relationships between parental nutrition literacy,
parental and child BMI, and child diet quality (Healthy Eating Index, HEI).

Methods—Cross-sectional study of 101 parent-child dyads which collected measures of
socioeconomic status, nutrition literacy, 2—24 hour child diet recalls, and BMI. Reliability of NLit-
P was assessed by confirmatory factor analysis. Pearson correlation and multiple linear regression
was used.

Results—Fair to substantial reliability was seen across 5 NLit-P domains, while Pearson
correlations support concurrent validity for the NLit-P related to child diet quality and parental
income, age, and educational attainment (p<0.001). For every 1% increase in NLit-P, there was a
0.51 increase in child HEI (R?=0.174; p<0.001).

Conclusions and Implications—The NLit-P demonstrates potential for measuring parental
nutrition literacy, which may be an important educational target for improving child diet quality.
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INTRODUCTION

Childhood obesity is a major health concern in the United States and 16.9% of children are
now obesel. While childhood obesity has many etiological factors, public health initiatives
that provide nutrition education to parents and children fail to demonstrate major
improvements in dietary recommendations?. This discrepancy highlights an important
question of whether parents can act upon the nutrition information available to them.

Health literacy is, “the degree to which individuals have the capacity to obtain, process and
understand basic health information and services needed to make appropriate health
decisions™3. A 2003 National Assessment of Adult Literacy found only 15% of parents have
“proficient” health literacy?, indicating the majority of parents, to some degree, have
difficulty making health decisions. Furthermore, it is not clear if parental health literacy
influences child weight status. In a population of Hispanic children less than 30 months old,
parental health literacy was not associated with child weight-for-length Z-score®, but a study
of children aged 7-11 years old found an inverse relationship between parental health
literacy and odds of childhood obesity®. Other studies of adolescent-age children disputed
these findings®’.

These discrepancies may be influenced by differences in instrumentation. Most have
measured health literacy by the Short Test of Functional Health Literacy®”:8 or the Newest
Vital Sign89. However, nutrition focused health literacy may involve constructs not reflected
in general health literacy assessment tools. Some researchers have relied on study-specific
tools for measuring parental nutrition knowledge!%.11 or nutrition literacy!2. It is possible
that an instrument that combines both nutrition knowledge constructs and health literacy
constructs is more sensitive to nutrition literacy-related outcomes!2.

Given the current childhood obesity epidemic and complex relationship between parental
health literacy and child health outcomes, development of a nutrition specific literacy
measurement tool is important. The aims of this study were to, (1) estimate the reliability
and concurrent validity of the Nutrition Literacy Assessment Instrument for Parents (NL.it-
P), and (2) investigate the relationships between parental nutrition literacy, parental and
pediatric weight status, and dietary quality.

METHODS

Participants and Procedures

This study utilized a convenience sample of participants already enrolled in the KU DHA
Outcomes Study (KUDOS; NCT00266825); a longitudinal randomized controlled clinical
trial investigating the effect of prenatal DHA supplementation on gestation duration and
early childhood development!4. Eligible participants for the longitudinal trial were healthy,
pregnant women between the ages of 16 and 36 who lived in the Kansas City Metropolitan
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area. Additional inclusion and exclusion criteria can be found in a previous publicationl4.
For the present ancillary study, eligible parents were English speaking, had a child between
4-6 years of age, and self-identified as the primary food purchaser and/or food preparer in
their household. A total of 101 parent-child dyads enrolled. The University of Kansas
Institutional Review Board approved this ancillary study (HSC# 11406), and all participants
completed informed consent. Data collection occurred from October 2013 through May
2014.

Child age as well as parental education, maternal age, and socioeconomic status were
collected as part of the larger KUDOS trial. When needed, maternal age was used as a proxy
for paternal age (n=15). Parental and child height and weight were measured using clinic
standard procedures?®.

Nutrition literacy was measured by a modified version of the Nutrition Literacy Assessment
Instrument (NLit)13. The NLit was previously content validated by registered dietitians,
cancer nutrition experts and breast cancer survivors, and demonstrated internal and test-
retest reliability in breast cancer patients!3:16. For the purpose of this study, the NLit was
shortened to 42 items to reflect content and food items relevant for parents of preschoolers
as determined by two research team registered dietitians. The resulting NLit-P consisted of
five domains that together reflect constructs of health literacy and nutrition knowledge:
Nutrition & Health (literacy), Household Food Measurement (nutrition knowledge), Food
Label & Numeracy (literacy and numeracy), Food Groups (nhutrition knowledge), and
Consumer Skills (nutrition knowledge). Parents completed the NL.it-P during a prescheduled
appointment for the KUDOS. Data were recorded for each item as correct/incorrect, with
missing answers coded as incorrect. Weighted percentages (giving each domain equal
distribution to the total score) were calculated.

Two 24-hour dietary recalls obtained from parents for each child were entered into Nutrient
Data System for Research (University of Minnesota, Minneapolis, MN; version 2014) and
the combined total of the recalls were used to calculate an HEI-2010 scorel” following
established guidelines!8. Total score of HEI-2010 ranges 0 — 100. Subjects were excluded if
parents were unable to recall one or more meals within an individual dietary recall (n=2).

Statistical Analyses

Instrument reliability was evaluated by confirmatory factor analysis to test the relationship
between observed variables and each domain. Binary CFA is a generalization of Rasch
models'®. The binary CFA analysis was conducted using the Lavaan package from R2.15.3.
Model fit was determined by Comparative Fit Index (CFI) and Root Mean Square Error of
Approximation (RMSEA). A CFI of 0.90 or greater and RMSEA of 0.06 or less indicate
acceptable model fit. Reliability was interpreted as: 0.00-0.10 was virtually none; 0.11-0.40
was slight; 0.41-0.60 was fair; 0.61-0.80 was moderate; and 0.81-1.0 was substantial
reliability20.

The relationship between independent factors and dependent factors were evaluated using
Pearson’s Correlation and multiple linear regression. Nutrition literacy (NLit-P), income,
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parental age, and highest reported parental education were treated as independent variables
while child diet quality (HEI-2010), child BMI percentile, and parental BMI were dependent
variables. Data was further analyzed by domain of the NLit-P using the general linear model
to test for relationships between each NLit-P domain and parental BMI or child HEI, while
controlling for income, age, and education. Significance was set at £<0.05. Statistical tests
were performed using the Statistical Package for the Social Sciences (SPSS release 20.0.0,
IBM Corp., Armonk, NY, 2011) and SAS® (SAS 9.4, SAS Institute, Inc., Cary, NC, 2013).

RESULTS

Demographic data are summarized in Table 1. Most participants (65%) did not participate in
food assistance programs; however some did participate in the Supplemental Nutrition
Assistance Program (25%) and the Special Supplemental Program for Women, Infants, and
Children (15%).

The Nutrition & Health and Food Groups domains demonstrated substantial reliability
(0.841 and 0.851, respectively), the Food Label & Numeracy domain demonstrated
moderate reliability (0.776), and the Household Food Measurement and Consumer Skill
domains demonstrated fair reliability (0.47 and 0.549 respectively). Reliability is reported in
Table 2.

There were significant positive relationships between parental nutrition literacy and child
diet quality (r=0.418, A<0.001), income (r=0.477, P<0.001), parental age (r=0.398, £<0.001)
and parental education (r=0.595, £<0.001). An inverse relationship was found between
nutrition literacy and parent BMI (r=-0.306, £=0.002). Correlational statistics are provided
in Table 3. The linear relationship between parental nutrition literacy and child diet quality
demonstrates that for every 1% increase in NLit-P, there was a 0.51 increase in child HEI
(R2=0.174; P<0.001). With parental nutrition literacy, income, age, and education held
constant in the model, only nutrition literacy was a significant predictor of child diet quality
(P=0.005).

Looking at specific NLit-P domains, child HEI demonstrated significant relationship with
parent nutrition literacy for Household Food Measurement (A=0.01, B = 12.66) and
Consumer Skills (P=0.049, B=13.59) whereas education was significantly related to
Nutrition & Health (P=0.01, B=1.77), Household Food Measurement (P=0.02, B=1.54),
Food Label & Numeracy (P=0.04, B=1.44), and Food Groups (~=0.01, B=1.75). Parental
BMI was significantly related to two domains including Nutrition & Health (P=0.01, B=
-8.53) and Food Label & Numeracy (P=0.001, B=—6.73), however, these relationships were
no longer significant when income, age and education were included in the model. No
relationship was seen between parental nutrition literacy and child BMI percentiles
(P>0.05).

DISCUSSION

Significant correlations between parental nutrition literacy, educational attainment, parental
age and income, and child diet quality support the concurrent validity of the NLit-P. While
the sample size is inadequate to evaluate overall reliability of the NLit-P, fair to substantial
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internal reliability in each of the five domains suggests the likelihood of instrument
reliability.

The finding that parental nutrition literacy was not related to child weight status is congruent
with similar health literacy research®7. While one study reported inverse relationships
between adult BMI and health literacy?, others have not2223, Still others report a
relationship with numeracy and not literacy?4. Further, some studies demonstrate that child,
but not parent, health literacy is significantly associated with BMI6.7:10.25_ Differences in
instrumentation aside, other factors that could be explored, including socioeconomic status,
education, and even behavioral motivations or access to healthy food may mediate the BMI
and health literacy relationship. Thus, strong conclusions regarding relationships between
health or nutrition literacy and obesity cannot be made.

Educational attainment was the most significant confounder in our analyses for both parental
obesity and nutrition literacy. A recent systematic review found that in high-income
countries, including the United States, there is an inverse relationship between educational
attainment and obesity2®. Additionally, low health literacy is associated with low educational
attainment27:28 and causal pathways of the effect of education upon health outcomes have
been demonstrated??:30, A few studies have reported that health literacy partially mediates
the relationship between educational attainment and health outcomes2831, Within the
context of nutrition, one study found that knowledge of recommendations about fruit and
vegetable intake mediated the relationship between parental education and child fruit and
vegetable intake32. Thus, as research into nutrition literacy moves forward to designing
effective interventions, it is useful to consider the role of education in improving diet quality.

Within the NLit-P, the Nutrition & Health domain requires literacy, the Food Label &
Numeracy domain requires literacy and numeracy skills, and the Food Groups domain
reflects an ability to categorize foods according to the USDA’s Food Guidance System, a
widely incorporated public health education initiative33. It is intuitive to postulate that skills
obtained through formal education are associated with improved nutrition literacy in these
domains. Although Household Food Measurement and Consumer Skills domains had fair
reliability, the results of this study indicate improvements in diet quality beyond skills
obtained through formal education.

This study has important limitations. Parental nutrition literacy was measured in only one
parent, and in some families, parents participate equally in making nutrition decisions.
Capturing nutrition literacy for both parents may provide a more complete understanding.
Recruitment of parents from an ongoing larger trial may introduce participant bias, however
no nutrition education was provided as part of the trial. Also, because paternal age was not
collected as part of the larger trial, maternal age was substituted for paternal age.
Additionally, other caregivers (i.e. child care settings) are often involved in feeding children.
While we addressed this limitation by excluding unreliable dietary recalls, lesser parental
involvement in food delivery may weaken the relationship between parental nutrition
literacy and child diet quality. Because fluctuations in diet are common, especially among
children, two 24-hour diet recalls may not accurately reflect intake. Finally, interpretation of
our nutrition literacy scores is limited because there is no standard for nutrition literacy
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measurement to compare, and, because food choices can vary regionally, and by age,
culture, etcetera, results are not generalizable. Validation in other populations that deviate
from this sample is recommended.

IMPLICATIONS FOR RESEARCH AND PRACTICE

The results of this study suggest that the NLit-P has potential as a valid and reliable
measurement tool for parental nutrition literacy, however, further research is needed with a
larger sample size, a more diverse group, and a more robust recall of children’s dietary
intake. Such studies could establish cut-points of nutrition literacy relative to diet quality,
further improving interpretation of nutrition literacy scores. Parental nutrition literacy may
be an important target for nutrition professionals and researchers seeking to improve the diet
quality of children aged 4-6 years.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1

Characteristics of Parents and Children (n=101 dyads)

Characteristic Result
Parents
Gender, n (%)
Female 86 (85.2)
Male 15 (14.9)
Race, n (%)
Hispanic White 6(5.9)
Non-Hispanic White 70(69.3)
Non-Hispanic Black 24 (23.8)
Non-Hispanic American Indian or Alaskan Native  1(1.0)
Income, mean $ (SD) 50,286 (20,927)
Age, mean years (SD)? 32.2(45)
Education, mean years (SD) 14.6 (2.5)
BMI, mean (SD) 27.5(5.9)
NLit-P Score, mean % (SD)b 80.2(12.1)
Children
Gender, n (%)
Female 50(49.5)
Male 51(50.5)
Age, mean years (SD) 4.9(0.7)
BMI, %ile mean (SD) 64.3(27.1)
Child HEI total score®, mean (SD) 52.5(14.6)

a
Maternal age was used as a proxy for paternal age

b . .
Measured by the Nutrition Literacy Assessment Instrument for Parents

cHeaIthy Eating Index-2010 calculated from 24-h recall nutrient data obtained using the Nutrition Data Systems for Research (NDSR)
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Table 2
Reliability and scoring statistics by domain
NLit-P@ Domain Confirmatory ~ Root Mean Entire Mean Score
Factor Index  Square of Reliabilityd n correct
(CFI)b Approximation (Std Dev)
(RMSEA)C
Nutrition & Health (6 items)  0.581 0.1 0.841 % 5.5 (0.88)
Household Food * 0** 0.47 4.5 (1.52)
Measurements (8 items)
Food Label & 1% 0** 0.776 5.6 (1.53)
Numeracy (7 items)
Food Groups (15 items) 1 0** 0.851 % 14.0 (2.04)
Consumer Skills (6 items) 1 0** 0.549 4.7 (1.24)

a. . .. .

Nutrition Literacy Assessment Instrument for Parents
b - ]

CFI1 =0.90 indicate acceptable model fit*

ERMSEA < 0.06 indicate acceptable model fit**

dEntire reliability is the reliability of the entire domain. 0.81-1.0 is substantial reliability*** according to Shrout’s guidelines20
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