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Abstract

Objectives—Relationships between health literacy, self-efficacy, food label use, and dietary

quality in young adults aged 18-29 were examined.

Methods—Health literacy, self-efficacy, food label use, and dietary quality were assessed.

Participants were categorized into low, medium and high health literacy groups based on Newest

Vital Sign score.

Results—Self-efficacy and health literacy were predictors of food label use, which positively

predicted dietary quality. The low health literacy group had significantly lower use of food labels

than the high health literacy group. However, there was no significant difference between medium

and high health literacy groups.

Conclusion—Strategies to enhance health literacy, self efficacy and food label use should be

developed to improve dietary quality and health outcomes.
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Young adulthood is an important transition period during which long-term health behavior

patterns are established.1 Failure to form positive health behavior habits during this period

makes young adults vulnerable to poor health outcomes and many chronic disorders later in

life.1, 2 For instance, physical inactivity and unhealthy eating result in obesity which in turn

increases the risk for developing Type 2 diabetes (T2D).2, 3 Young adults who develop T2D

early are more likely to have a longer-term risk for poor glycemic control and they are at

greater risk for developing diabetes complications than those with late-onset T2D.4

Over the last 4 decades, the prevalence of obese young adults has increased from 8% in

1971-1974 to 32.6% in 2009-2010.5 One of the important contributors to this trend is young

adults’ eating habits.6, 7 Young adults are major consumers of fast food, soft drinks and

“Fourth meal (the meal between dinner and breakfast)”.1 They consume less fruit,

vegetables, milk, and more salty snacks than as children. Also, they eat almost the same

foods everyday, which may lead to excesses or deficiencies of certain nutrients.1 Thus, their

reported dietary quality is often very poor.1, 6, 7 Effective public health initiatives and/or

behavioral interventions to promote healthy eating are necessary to prevent obesity and early

onset T2D. 8, 9

In the US, dietary guidelines and food labels are available to help people select healthier

food.8, 10, 11 In particular, food labels based on the dietary guidelines are mandatory on all

pre-packaged foods.9, 12 However, this policy is only effective when people read food labels

on pre-packaged food, accurately understand and effectively utilize these labels to select

healthier choices.

Research shows that attitude, previous nutrition education, socio-demographic factors (eg,

age, sex) are significant predictors of food label use behavior.13, 14 For instance, college

men chose food without reading nutrition facts on the label as they regarded this action as

feminine.13 Not having received previous education on how to use food labels was also a

predictor of less frequent usage of food labels.14, 15

A study conducted with American adolescents found that about three-quarters of adolescents

read food labels “always” or “sometimes”, but doing so did not affect their food choices.9, 16

However, studies with European Union (EU) adults showed different findings. About a

quarter of people (27.0%) read food labels and it increased their selection of healthier food.8

Although different populations (adults vs. adolescents) may account for the differences in

these findings, labeling methods may also contribute to the differences. While the U.S. has

nutrition facts, the E.U. uses the Choices logo (eg, smart choice) and traffic light labeling.8, 9

Thus, Americans require sufficient numeracy and literacy skills to appropriately understand

and utilize nutrition fact label information. Europeans, on the other hand, only need to

understand the meanings of colors (traffic light color system) or logos (Choices logos) to

select healthier food choices. Different type and level of health literacy may be a significant

factor in food label use behavior and its impact on dietary quality.

Cha et al. Page 2

Am J Health Behav. Author manuscript; available in PMC 2015 May 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Health literacy refers to an individuals’ capability to obtain and understand health

information to make appropriate health-related decisions.17, 18 Not surprisingly, low health

literacy is related to poor clinical outcomes. Sufficient health literacy is the key to improving

treatment regimen adherence.17 As briefly addressed above, the US nutrition labels contain

serving size, calories per serving, nutrient information, and percent of daily value based on

2000 Kcal diet on each packaged food item and a foot note on recommended daily value and

ingredients in a block text.10 Therefore, Americans who are required to follow dietary

regimens need to know their individual dietary recommendation based on their sex, age,

physical activity level, first. Then, they must have appropriate literacy and numeracy skills

to understand and recalculate the food label information presented. In addition, appropriate

portion size estimation skills are necessary to follow and achieve dietary goals. Thus, it is

important to identify the relationship between health literacy with food labels and food label

use behaviors to design a nutrition education program to facilitate healthy eating in

American young adults.

Although health literacy plays an important role in making informed decisions and

behavioral changes, health behaviors are also influenced by psychosocial attributes, such as

self-efficacy.1 Self-efficacy differs from wishful thinking in that it refers to individuals’

beliefs in their capabilities to perform a specific behavior in diverse situations.19, 20 People

with higher self-efficacy are more likely to make necessary efforts to attain a desirable

outcome despite barriers, and in less than ideal circumstances.21, 22 For instance, people

with high self-efficacy were more likely to actively engage in healthy diets for weight loss

than people with low self-efficacy.23 Therefore, successful past experiences coupled with

knowledge and skills are major contributors to increased self-efficacy.22

Studies have emphasized the significance of dietary quality in preventing obesity and T2D,

which are growing public health concerns for American young adults.11, 24, 25 Therefore,

specific strategies to improve dietary quality for this age group should be developed.

However, this population has been understudied.1, 26 Traditionally, young adults are

considered a healthy population who need little attention from researchers and

clinicians.1, 27 To reduce this scientific gap, this study examined relationships between

health literacy and eating behavior self-efficacy, food label use behavior, and dietary quality

in American overweight obese young adults using path analyses. The hypotheses were: 1)

sufficient health literacy will increase eating behavior self-efficacy and food label use

behavior as well as improve dietary quality; 2) higher eating behavior self-efficacy will

increase food label use behavior and improve dietary quality; and 3) frequent food label use

behaviors will improve dietary quality. The obtained information will help researchers and

clinicians to develop an effective behavioral intervention for American young adults who

need immediate help to improve their dietary quality in order to reduce their weights and

health risk in the future.

METHODS

Design/ Setting/ Participants

A correlational cross-sectional study design was used. IRB approval from the appropriate

institutions and informed consent from the participants were obtained prior to the study.
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Young adults, ages 18-29, who were physically inactive (leisure time activity < 90 minutes

per week), overweight or obese (BMI ≥ 25), and residing in the metropolitan Atlanta area

were recruited using flyers posted in colleges, universities, and student clinics, and through

email invitations using a university’s student email list. Also, self-referral was used to

recruit potential participants.

Individuals who were under physician-supervised dietary and exercise regimens, diagnosed

with diabetes, or had blood diseases influencing A1C test results were excluded. Of 234

potential recruits, only 106 young adults were enrolled to complete data collection (Mean

age (SD): 23.99 (3.25); age ranges: (18.69-29.95))

Variables and Measures

Sociodemographics—Age, race/ethnicity, sex, and education were measured by a Socio-

Demographic Questionnaire (SDQ). Also, participants’ body mass indexes (BMI) were

assessed based on the height and weight measured by a trained research nurse in a university

research interaction unit. Overweight and obesity were defined using National Institutes of

Health clinical guidelines on overweight and obesity.28 One item based on the

transtheoretical model was developed by the first author and included to assess participants’

readiness to change eating habits.

Health literacy on food label use—Participants’ health literacy for reading food labels

was assessed with the Newest Vital Sign Scale (NVS, 6 item, α = .76).29 The questionnaire

includes 6 items to assess participants’ prose literacy, numeracy, and document literacy on

an ice cream container.29 An example of the items is “how many calories will you eat if you

eat the entire container?” Correct responses are scored 1 and incorrect responses are scored

0. Each response score is summed for a total NVS score, with the possible range of scores

on the NVS being 0-6. It is suggested that scores are grouped into 3 categories, inadequate,

limited, and adequate health literacy.29 In this study, scores of 0-2, 3-4, and 5-6 were

defined as low (inadequate), medium (limited) and high (adequate) health literacy,

respectively. In the current study, Cronbach’s alpha was .72.

Eating behavior self-efficacy—Self-efficacy related to eating behavior was measured

with the Weight Efficacy Lifestyle Questionnaire. 30 The tool contained 20 items rated on a

10-point Likert scale [not confident (0) to highly confident (9)]. There are 5 subscales which

measure self-efficacy to resist eating behaviors to manage weight in 5 separate situations:

negative emotion, food availability, social pressure, physical discomfort, and other activities

during eating (eg, TV watching).30 In the current study, the reported reliability of the overall

Weight Efficacy Lifestyle Questionnaire was .93.

Food label use behavior—A self-reported item, “how often do you use the food label

when making a food selection?” was used to assess the actual food label reading behavior. It

was measured on a 5-point Likert scale ranging from never (1) to always (5). This self-

reported item was developed by the first author of this study, and obtained face validity from

potential participants prior to the study.
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Dietary quality eating behavior—Dietary quality was assessed by a modified version of

Dietary Quality Index - Revised (DQIR) consisting of 10 categories of dietary components.

Groups of food (grains, vegetable, fruit, total fat, saturated fat), nutrients (cholesterol,

calcium, Iron), diet diversity (grain, vegetables, fruit and protein diversity) and diet

moderation (added fat, sodium, alcohol, and added sugar) were used to evaluate whether

persons’ dietary quality met the dietary guidelines. When participants meet dietary

recommendations, they obtain 10 points from each category, and thus the maximum possible

score of DQIR is 100. For this study, we modified the DQIR in order to assess dietary

quality for sedentary young adults (DQIR-Y). To obtain a DQIR-Y score, multiple steps

were taken. First, participants were asked to complete a self-reported 152-item Youth/

Adolescent Food Frequency Questionnaire (YAQ) which is a youth version of the Willet

food frequency questionnaire.31, 32 Next, nutrient elements and serving size/ nutrient amount

were recalculated based on the participants’ responses. Finally, the researchers reviewed

several publications as well as the 2010 Dietary Guidelines for Americans to obtain an

appropriate DQIR-Y score based on the most updated dietary guidelines.11, 25, 33, 34 During

this step, several considerations were applied to modify the scoring for DQIR-Y. For

instance, we did not include alcohol and discretionary fat consumptions when calculating

dietary moderation since the literature did not clearly address alcohol effects on insulin

sensitivity in this age group, and our dietary database was too vague to calculate the

discretionary fat. Thus, the range of DQIR-Y scores is from 0 to 95 instead of 0 to 100.

Data Analysis

Data analysis was conducted with IBM SPSS 20.0 (IBM SPSS statistics) and Mplus version

7. A total of 106 participants enrolled in the study, 3 participants were excluded because one

had undiagnosed diabetes and 2 participants did not complete all study measures (ie, the

item regarding food label and Newest Vital Sign Scale) used in this study. Thus, only 103

participants were included for final data analysis.

A path analysis was performed on self-efficacy, food label use, and diet quality predicted by

health literacy using mean and variance adjusted weighted least square (WLSMV) with

bootstrapping in Mplus version 7. Food label use was analyzed as an ordinal variable.

Health literacy was dummy coded into 2 variables (Low vs. High; Medium vs. High).

WLSMV is one of the widely used estimation procedures used in structural equation

modeling (SEM) with categorical variables. One thousand replications were performed for

bootstrap to ensure accurate estimates of parameters. The model was saturated (ie, df = 0)

and hence, no model fit statistics were reported. The model was tested in SEM to produce

unbiased parameter estimates using WLSMV.

RESULTS

Sample Characteristics

The majority of study participants were female (78.6%), African Americans (70%), and

college/undergraduate students (59.2%). Two-thirds of participants independently lived at a

dormitory or off-campus housing without their parents. About half of participants reported

less than $300 as monthly expenses, except rent. While 20% of participants were on diets
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(action or maintenance stage), 70% of participants were in the contemplation (considering

starting the diet in 6 months) or preparation (considering starting the diet in a month) stages

in changing eating behavior.

Caucasians had significantly higher health literacy and more years of education than African

Americans. As expected, college graduates or above had significantly higher health literacy

than high school graduates. Young adults living off-campus showed higher health literacy

than young adults living with their parents. Interestingly, young adults in the preparation

stage of changing their diet or with morbid obesity reported the lowest health literacy score

although there was no statistically significant difference. In our study, eating behavior self-

efficacy did not show any significant differences by socio-demographic variables (see Table

1).

Correlations Among Study Variables

African Americans were significantly less educated, and had higher BMI and lower health

literacy. Educated persons had higher health literacy, used more food labels, and better

quality of diet. However, when persons were more educated, they had higher BMI. When

individuals were older, they were more likely to read food labels, but dietary quality was not

significantly associated with age. Persons with higher self-efficacy were frequently using

food labels. When persons frequently used food labels, they had better quality of diet (see

Table 2).

Hypotheses Testing

The level of health literacy did not predict eating behavior self-efficacy. Only about 2% of

variability in self-efficacy was explained by health literacy groups. The low health literacy

group was less likely to use food labels than the high health literacy group after adjusting for

self-efficacy, p = .071. However, there was no significant difference between medium and

high health literacy groups on food label use after adjusting for self-efficacy. Self-efficacy

and health literacy were significant predictors of food label use behavior, which significantly

positively predicted dietary quality. Overall, health literacy groups and self-efficacy

explained about 10% of the variability in food label use.

The low health literacy group had significantly lower dietary quality than the high health

literacy group. However, there was no significant difference between the medium and high

health literacy groups. Unlike health literacy, there was no significant prediction of diet

quality by self-efficacy. However, there was a marginal indirect effect of self-efficacy on

diet quality through food label use, B = .44, z = 1.92, p = .055 (ie, self-efficacy affected food

label use which in turn affected diet quality). The difference between low and high health

literacy groups on diet quality was marginally partially mediated by self-efficacy and food

label use, B = −2.14, z = −1.68, p = .093. Overall, nearly 20% of variability in dietary

quality was explained by health literacy, self-efficacy, and food label use.

DISCUSSION

It is well known that a good quality diet is important for promoting health and preventing

chronic disorders.33, 35, 36 For instance, a quality diet reduces cardiometabolic risks and
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insulin resistance, which are major causes of early onset type 2 diabetes (T2D).35 Despite

well-known knowledge of healthy eating recommendations,37 practical strategies to improve

dietary habits are still rare.

When people read labels, they consume low fat and low cholesterol food, and more fruits

and vegetables.14, 26 Therefore, food label use is emphasized as a way to promote the

selection of healthier choices.10 Our study supports this: frequent food label users had better

dietary quality. However, food label use behavior can be affected by many other factors

such as former nutritional education experiences, older age (in the 40s and 50s), sex (female

participants), and meal planning responsibility.14, 26 Moreover, sufficient health literacy is a

prerequisite to effectively using a food label to improve dietary quality. Very limited studies,

however, examine the relationship among health literacy, food label use behavior, and

dietary quality in Americans. In particular, to the best of our knowledge, no study has been

conducted to examine the relationships among these variables in American overweight and

obese young adults.

Unlike the findings of Sharif and Blank in overweight children,38 no significant relationship

between health literacy and being overweight and obese was identified in young adults.

However, the morbid obese group (BMI ≥ 35) had the lowest health literacy scores, which

may be an extension of previous findings. Future research needs to re-examine the

relationship between health literacy and overweight/obese condition in young adults with a

larger sample.

As Vernon and colleagues addressed, low health literacy leads to ineffective and inefficient

utilization of health systems and resources.39 For this reason, poor health literacy (ie,, below

basic level) contributes to health disparities and improving health literacy is necessary to

obtain health equity. However, health literacy levels may play a different role in health

seeking behaviors and health outcomes. In the current study, young adults with low health

literacy scores were less likely to use food labels to select food items and more likely to

report poor diet quality. Thus, improving health literacy would be an important goal to

improve dietary quality in young adults with low health literacy. However, there was no

significant influence to use food labels or dietary quality by level of health literacy when

persons reached at a certain level (ie, medium or above). In the current study, the effect of

health literacy on health seeking behavior or behavioral outcome (dietary quality) appears

abated when persons have medium and above health literacy. Rather, other factors (eg, self-

efficacy) play a larger role in improving health seeking behavior and health outcomes. Thus,

key remaining research questions are: 1) how to improve health literacy of persons with

poor health literacy to sufficient levels in using food labels; 2) whether the current USA

“nutrition facts” food labeling is an appropriate approach to provide enough health

information to the public who need to follow a dietary regimen but have poor health literacy;

3) what types of information and food labeling approaches would be helpful for Americans

to select healthier options if change the label and simplify the information; and 4) how to

change persons’ psychosocial attributes (eg, attitude and self-efficacy) in order to increase

the public’s likelihood of reading food labels?
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One interesting finding from our study is that young adults living with their parents showed

a relatively lower health literacy level than those living without parents which contrasts with

a finding from a previous study which reported that persons living with others were more

likely to use food label than persons living alone.15 This phenomenon may be related to

situational factors such as meal planning responsibility and frequency of opportunities to

read food labels.14, 15 When young adults live alone, they had increased responsibility to do

grocery shopping and need to plan meals. Frequent personal grocery shopping may provide

them with more opportunities to read food labels when selecting food options. Further study

needs to examine the exact reasons why these differences are caused.

Our study found that eating behavior self-efficacy increases food label use behavior, but

does not affect dietary quality although food label use behavior improves dietary quality.

This finding may be related to the attributes of the eating behavior self-efficacy scale used in

our study. As Bandura argues, self-efficacy is task specific.20 While the eating behavior self-

efficacy scale assessed a person’s confidence to resist eating in various situations, our

outcome variables in the current study were food label use behavior and dietary quality. That

is, our self-efficacy scale did not ask participants about their level of confidence in

understanding food labels or selecting healthier food options. Due to this discrepancy, our

research may not have accurately captured the role of self-efficacy on the outcome variables

assessed (food label use behavior and dietary quality). In the future, a study using an

appropriate self-efficacy measure needs to be used to reexamine the role of self-efficacy in

food label use behavior and dietary quality in this population.

Our study has several limitations that should be acknowledged. First, the small sample size

limits the ability to generalize the findings. We were also not able to compare our model by

socio-demographic variables, which may be confounders or moderators.14, 26 However, we

used 1000 bootstrap replications to provide a more accurate parameter estimation. Also,

SEM helps researchers to understand paths of study variable relationships. Because of

convenience sampling method, we unexpectedly found that educated individuals had higher

BMI. However, this finding should be carefully interpreted since our majority of participants

(82.5%) were students attending college or university, and higher education years were

positively correlated with age (r = .29, p < .01). That is, the relationship between education

and BMI may actually be a relationship between age and BMI. A study with representative

samples needs to be conducted to answer this question in the future.

Another limitation is related to measurements used in the current study. We already

acknowledged a limitation related to the self-efficacy scale. Another limitation may also

exist on the Newest Vital Sign (NVS), which is considered as a valid and reliable measure to

assess health literacy.29, 38 Although Weiss and colleagues reported only 2.9 minutes (range

= 1.5 - 6.2 minutes) with 24 participants for the time it took to administer the NVS,29 we

observed much longer times during data collection for some participants. Since there was no

specific scoring guideline for the administration time of the NVS, all participants had

unlimited time to complete the NVS, resulting in higher health literacy scores than expected

which may have produced different health literacy level cut-offs than Weiss’.29 In the

future, more specific scoring guidelines need to be established to avoid any confusion and to

accurately measure health literacy in American young adults.
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Conclusions

Since both food label use and sufficient levels of health literacy predict better dietary

quality, it is important for future studies to focus on identifying strategies to enhance health

literacy and food label use behaviors in order to improve health behaviors and outcomes.

Giving directions in plain language and using the teach-back method and pictorial images

are known to be effective in low-literacy populations.18 Therefore, there is a need to identify

whether these strategies are effective in increasing knowledge, skills and likelihood of food

label use for American young adults as well helping them make informed decisions

regarding healthy food choices. Another potential way to improve food label use behaviors

in young adults is to raise awareness of the significance of food label use, specifically for

young men. A campaign using social marketing may be a good approach to change their

perception of reading food labels (eg, feminine behavior), and encourage them to frequently

read food labels when they select pre-packaged food.13 Also, nutrition education to help

overweight and obese young adults select healthier choices should be designed and

implemented in practice settings where young adults are easily accessible and affordable.

Practice Implications

The findings of this study confirmed the significance of sufficient health literacy in assisting

young adults to eat healthy. Thus, education programs to increase young adults’ health

literacy must be implemented. Also, there is a need for the United States to develop and

implement a standardized food labeling system that is easy to interpret for persons with low

health literacy. Lastly, health care professionals should emphasize the use of food labels in

selecting foods whenever they have an opportunity.
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Figure 1.
Health Literacy and Diet Quality Path Analysis

(* p < .10, ** p < .05; *** p < .001).

§ In the model, the reference group was “high health literacy” group. Each path indicates a

direct effect between variables.

§§ Bold line indicates paths showing significant direct effects between variables while

dashed lines indicate paths that were included in the model but were not significant, not

even marginally.
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Table 1

Health Literacy and Eating Behavior Self-efficacy by Sample Characteristics (N = 103)

Variables Health literacy Self-efficacy

% (n) Mean ±
SD

p -
value

Mean ±
SD

p -
value

Gender Male 21.4(22) 4.18±1.99
.85

5.34± 1.68
.64

Female 78.6(81) 4.10±1.73 5.55±1.88

Ethnicity / race African Americans 68.0(70) 3.79±1.88 5.58±1.98

Caucasian 18.4(19) 5.47±0.90 .001 5.57±1.42 .61

Asians and other 13.6(14) 3.93±1.27 5.05±1.57

Education Below high school or high
school graduate

17.5(18) 2.89±2.05 5.31±1.83

<.001 .87

Some College 59.2(61) 4.07±1.68 5.56±1.86

College graduate or above 23.3(24) 5.17±1.11 5.51±1.86

Housing Dormitory 8.7(9) 4.11±1.45 6.47±1.18

Off campus housing 56.3(58) 4.42±1.66 5.55±1.68

Parent house 28.2(29) 3.83±1.81 .06 5.15±2.21 .30

Other 5.8 (6) 2.50±2.59 5.28±2.01

Missing 1.0(1) NA NA

Monthly expense
except rent

Less than $100 11.7(12) 3.25±2.05 5.88±1.79

$100-299.99 35.0(36) 4.42±1.50 5.59±1.65

$300-499.99 20.4(21) 3.62±2.09 5.62±1.71

$500-799.99 16.5(17) 4.71±1.40 .10 5.39±2.56 .80

$800-999.99 3.9(4) 3.00±2.16 5.04±0.73

More than $1000 10.7(11) 4.45±1.86 4.83±1.92

No response 1.9(2) NA NA

Readiness to change
eating behavior

Precontemplation 9.7(10) 4.70±1.25 4.74±2.11

Contemplation 11.7(12) 4.75±1.91 5.20±1.77

Preparation 57.3(59) 3.72±1.90 .12 5.64±1.85 .64

Action 16.5(17) 4.53±1.38 5.68±1.48

Maintenance 4.9(5) 4.80±1.10 5.53±2.49

Overweight / obesity Overweight ( 25 ≤ BMI <30) 22.3(23) 4.35±1.64 5.67±1.52

Moderate obesity ( 30 ≤ BMI
<35)

31.1(32) 4.25±1.70 5.13±1.68

.56 .38

Morbid obesity (BMI ≥35) 46.6(48) 3.92±1.90 5.67±2.04
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Table 3

The Parameter Estimates of Health Literacy and Diet Quality.

Dependent
variable

Independent variables B SE z p R2

Self-efficacy .017

§Health Literacy (Low vs. High) −.54 .51 −1.04 .297

§Health Literacy (Medium vs. High) −.43 .39 −1.09 .274

Food Label Use .097

Self-efficacy .13 .06 2.27 .023

§Health Literacy (Low vs. High) −.57 .32 −1.80 .071

§Health Literacy (Medium vs. High) −.19 .25 −.73 .464

Dietary Quality .190

Food Label Use 3.37 1.03 3.28 .001

Self-efficacy −.06 .53 −.11 .912

§Health Literacy (Low vs. High) −6.05 2.93 −2.07 .039

§Health Literacy (Medium vs. High) 3.52 2.34 1.50 .133

§
In the model, the reference group was “ high health literacy” group
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