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The relationship between nutrition literacy

and nutrition information seeking attitudes
and healthy eating patterns among a group
of palestinians

Mariam Al Tell”, Nihal Natour?, Eman Alshawish? and Manal Badrasawi’

Abstract

Introduction Nutrition literacy is crucial because it gives people information and drives them to take responsibility
for their eating habits. Prior research on three categories of nutrition literacy among Palestinians was lacking:
functional literacy (FNL), interactive literacy (INL), and critical literacy (CNL).

Aims (1) Describe three types of nutrition literacy—FNL, INL, and CNL—among a group of Palestinians was one of
the study’s primary objectives. (2) To investigate the connections between various nutrition literacy levels, eating
habits, and the habit of seeking out nutrition-related information.

Methods 149 Palestinians were chosen at random to take part in the study in the fall of 2020. Data on
sociodemographic variables were gathered through an online survey that was disseminated across social and
educational internet sites. Nutrition literacy data was gathered using a translated questionnaire, while diet behavior
data was gathered using the Short Format of the Diet Health and Knowledge Survey (SFDHKS). The data were
examined using SPSS 21.

Results This study included young people (20.4+4.9 years old), 78% of whom were female. The majorities of
participants had bachelor’s degrees or were already enrolled in school to obtain them. FNL had a mean of 2.8+0.5,
INL of 3.34+0.5, and CNL of 3.6+ 0.5. The connection between CNL and INL was significant (p 0.05). Significant
correlations were found between many aspects of diet behavior, the usage of food labels, and nutrition literacy.

Conclusion Participants from the Palestinian community are willing to learn about and comprehend nutrition facts
and how it relates to diet behavior in 2021.
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Introduction

Olive oil, green leafy vegetables, grapes, and other fruits
and dairy items are all abundant in Mediterranean-style
Palestinian cuisine [1]. Similar to other middle-income
nations, there is currently a health shift taking place,
which has led to the adoption of a westernized lifestyle
that is centered on fast food and restaurant meals that is
laden with salt, sugar, refined carbohydrates, fried meat,
and potatoes [2], [3]. Obesity and chronic illness rates
are rising in the Palestinian territory along with changes
in dietary practices. Recent statistics indicate that 65.3%
of Palestinians are overweight or obese [4]. Currently,
the major causes of death in Palestine are diet-related
non-communicable diseases, such as cardiovascular dis-
eases, stroke, cancer, and type 2 diabetes [5]. It is com-
mon knowledge that poor food choices and inactivity are
major risk factors for chronic disease death [6].

The rise in noncommunicable diseases in Palestine
needs to be stopped, and efforts should focus on dietary
choices and other behavioral factors. Factors that may
affect food choices include personal, interpersonal,
social, and cultural [7]. The key component in preventing
diet-related chronic diseases in any population is nutri-
tional awareness, which includes the capacity to compre-
hend and apply nutritional knowledge. The capacity to
access, absorb, comprehend, and apply health knowledge
and practices are what is meant by the concept of health
literacy [8]. In addition, because they connect consum-
ers with the rapidly evolving food environment, concepts
like nutrition and food literacy are important for human
health [9]. 1992 saw the introduction of food literacy in
cookbooks [10]. Functional nutrition literacy (FNL),
interactive nutrition literacy (INL), and critical nutri-
tional literacy (CNL) are the three types of nutrition lit-
eracy that Nutbeam’s tripartite model has recently found
[11, 12].

FNL refers to consumers’ basic skills and abilities to
obtain, comprehend, and apply nutrition information.
INL refers to a consumer’s ability to participate in the
communication of nutrition information, to share and
discuss it. Finally, CNL refers to consumers’ ability to
evaluate and critique nutrition information, as well as
understand the relationship between food and the envi-
ronment [13]. The primary significance of nutrition lit-
eracy is its impact on eating habits [14]. Although the
literature on the relationship between nutrition literacy,
diet behavior, and BMI was inconsistent [15], and some
reports strongly support this relationship in children
aged 10 to 12 years [16], adult studies are needed.

It is well known that a high intake of whole grains, veg-
etables, fruits, nuts, and fish is associated with a decrease
in all-cause mortality, whereas a high intake of groups
such as red meat, processed meat, and refined grains is
associated with an increase in all-cause mortality [17].
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In the United States, studies show a strong link between
poor nutrition literacy and poor nutrition knowledge and
practices, the development of chronic diseases, increased
hospitalization, and cost [18].

Palestinian society must play a role in raising global
awareness about the importance of diet in disease pre-
vention and improving longevity and quality of life. This
is better reflected in the level of nutrition literacy, which
has not been adequately studied in Palestinian society.
Work in this area will help to identify gaps in societal
health needs, which may draw the attention of govern-
mental or international funding to improving access
to credible nutrition knowledge, which will eventually
translate into better practices. As a result, the objec-
tives of this study are as follows: (1) to investigate pat-
terns of FNL, INL, and CNL in Palestinian society. (2) To
investigate the relationship between nutrition literacy,
food behavior, and label use. (3) Research the barriers to
obtaining nutrition information.

Methods

A cross-sectional design was used to assess nutrition lit-
eracy and its relationship with dietary habits. Palestin-
ians over the age of 18 were recruited using an electronic
data collection tool that was distributed via various social
media platforms, including Facebook and professional,
social, and student Facebook groups, as well as the uni-
versity website. All Palestinians living in the West Bank,
Gaza, and Israel made up the population. We used a
convenient sampling method and were able to include a
sample size of n=149 adults in this study. This study was
primarily representative of young Palestinian students
and early-career workers. The inclusion criteria were all
Palestinian participants who could use an electronic sur-
vey form and read the announcement. Participants under
the age of 18 were excluded. We did not exclude partici-
pants based on their health status, but the majority of our
participants were young.

The data collection tool was chosen after conducting
a literature review [19] and the conceptual framework
development is described below. Age, weight, height,
diet, use of food label, items of food label used (the use
of food label was considered a part of healthy habits
because we did not use the most recent vital sign evalu-
ation of nutrition literacy, food label was not considered
part of nutrition literacy measurement). Gender, educa-
tion, and income were also collected. Nutrition literacy,
including three subtypes, was calculated using a trans-
lated questionnaire [19].

Each questions’ answers were given likert scale number
and ranged from strongly disagree [1] to strongly agree
[5]. The Arabic-translated version of the Diet Health
and Knowledge Survey (SFDHKS) [20, 21] was adapted
and used to assess nutrition behaviors. It consisted of
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Nutrition Information
seeking Behavior
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Nutrition Literacy

Functional Basic skills to understand and
Literacv process nutrition information
Interactive Participation of nutrition
Literacv communication
Critical Ability to criticize nutrition
Literacy information

Diet Behavior Assessed by Short Format of the Diet Health and Knowledge Survey (SFDHKS)

Fig. 1 Conceptual Frame work for Study

nineteen questions from the SFDHKS that measured the
use of food labels, consumption of low-fat/low-calorie
foods, consumption of fiber, and avoidance of extra fat.
The author translated the study tools into Arabic and val-
idated them for content validity and feasibility. The trans-
lated questionnaires were used in SFDHKS with minor
modifications.

Figure 1 depicts the conceptual framework for this
study, which includes the definition of three types of
nutrition literacy (FNL, INL, and CNL). This conceptual
frame was developed based on a study that addressed
three types of nutrition literacy in Kampala, Uganda,
using 29 attitude statements classified as FNL, INL, and
CNL [19]. Furthermore, the tools developed in the Kam-
pala Study captured health information-seeking behav-
ior using a study by Zollner et al. 2009 [22]. Questions
included confidence in seeking nutrition information
or advice, barriers to seeking nutrition information, and
level of trust in various sources of nutrition information
[19]. The purpose of this study was to investigate the rela-
tionship between different structures of nutrition literacy
and diet behavior as measured by (SFDHKS) [20, 21].

Statistics

The study’s demographic variables were summarized
using proportions or means. Ordinal data were assigned
numbers on a Likert scale ranging from 1 to 5, and it
was summarized using means and standard deviation.
Normality was checked, and histograms were provided.
Pearson correlations were used to assess the relation-
ship between FNL, INL, and CNL and food label use, diet
behavior, and nutrition information resource measures.

Significant values are less than p 0.05. The data were ana-
lyzed with IBM SPSS 21.

Results

This study included adults in their twenties (20.4+4.9
y) who have a BSc or are currently enrolled in programs
leading to a Bsc degree. Our study’s participants are
mostly female. The income ranged primarily between 860
and 1719 euros.

In this section, data summarizing the Likert scale
meansSD related to FNL, INL, and CNL, as well as the
rest of the factors related to seeking nutrition informa-
tion, are provided (Table 1). In summary, CNL had the
highest Likert scale value and FNL had the lowest.

Functional literacy

FNL was made up of seven points. The lowest Likert
scale for participants was for their understanding of what
a balanced diet consists of, their awareness of WHO
recommendations for a healthy diet, and their ability
to apply healthy diet principles to their daily diet style.
Participants had higher Likert scale scores indicating
positive attitudes when it came to understanding infor-
mation provided by dietitians and using health languages.
(Table 2)

Interactive literacy

The INL is made up of 8 points. Participants scored
higher on INL factors than on FNL. INL was created to
find nutrition information resources and to share that
information with friends and family. The participants
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Table 1 Description of Study Variables

Study Variable Percent or means
Age (y) 204+49 (n=148)
BMI (Kg/m?) 222454 (n=147)
Gender 33 (22%)

Male 118 (78%)

Female

Work 137 (91%)

No 14 (9%)

Yes

Education 11 (7.3%)

High school or less 19 (12.6%)
College 117 (77.5%)
Bachelors 4 (2.6%)

Graduate studies

Chronic Disease 135 (93.7%)

No 9(6.3%)

Yes

Income 49 (33.1%)

Less 860 Euro 54 (36.5%)
860-1719 shekel 45 (30.4%)

More than 1719 shekel

FNL 28405

INL 33+05

CNL 3.6+£05

Food Label Use 54 (36.5%)

Yes 54 (36.5%)

No 40 (27%)

May be

FNL, Functional nutrition literacy, INL, interactive nutrition

literacy, CNL, Critical nutrition literacy,BMI, body mass index

appeared to be skeptical of the internet as a source of
information. (Table 2)

Critical literacy

Participants in the study expressed positive attitudes
toward engaging in nutrition change by adopting a
healthier diet at the social, workplace, family, and friend
levels. They expressed a strong desire to have healthy
meals served at work, university, and school. They also
expressed a desire to persuade others to make healthier
dietary choices. (Table 2)

Barriers to seek nutrition information

Participants in the study disagreed on the difficulty of
nutrition information as a barrier to seeking nutrition
knowledge on diet and healthy dietary guidelines. How-
ever, study participants agreed that the lack of Arabic
resources for nutrition information, as well as the cred-
ibility of available sources, could be barriers to nutrition
information use. (Table 3)
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Relationships between different types of literacy, food
label and diet behavior

FNL did not correlate with CNL or INL in this study, but
it did correlate with food label use. Looking at food label
ingredients and points related to low-fat, low-calorie
food, serving size, and claimed health benefits both cor-
related with CNL and INL. Seeking low-calorie, low-fat
products and cooking correlated significantly with INL,
whereas adding cheese and mayonnaises was less com-
mon in CNL participants. FNL and nutrition information
seeking had a significant correlation (Table 4). Partici-
pants with better FNL seemed to rely on health profes-
sional, scientific books rather than internet. Participants
with higher education showed higher average CNL (
3.52+0.48 versus 3.7110.45, p=0.03), whereas there
were no differences between FNL and INL according
to education. Incomes was not significant predictors of
FNL, INL and CNL. (Table 5). Figure 2 provides compari-
son between three different subtypes of nutrition literacy
according to weight category.

Discussion

In this study, we describe three types of nutrition lit-
eracy in a group of Palestinians, primarily young people
who study or work in health-related fields. We also found
that nutrition label use, nutrition information seeking,
and diet behavior are all significantly related to nutrition
literacy.

People with higher FNL were less likely to engage in
poor dietary habits. Furthermore, participants with a
higher level of FNL appeared to trust nutrition infor-
mation sources such as doctors, nurses, books, and the
internet. Previous research has found a link between
diet behavior and nutrition literacy [23, 24]. As a result,
improved nutrition literacy may help to prevent chronic
diseases [25].

In terms of FNL, our study group demonstrated a lack
of knowledge regarding WHO guidelines for a healthy
diet and the application of dietary guidelines to daily
living. They demonstrated a strong understanding of
nutrition knowledge and languages, which significantly
correlated with a low-calorie and low-fat diet. How-
ever, this could be an overestimation of our study group
FNL, because WHO healthy dietary guidelines include
other aspects that were not included in this study, such
as increased consumption of fruits and vegetables and
decreased consumption of soft drinks, among other
things [24, 26]. For example, the participant’s confidence
in the definition of a healthy diet was high, but their
knowledge of WHO guidelines on healthy nutrition was
low, indicating that they may have overestimated their
nutrition knowledge.

In terms of INL, participants were confident in sharing
nutrition information and influencing peers and family,
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Table 2 Summary of Various Questions related to FNL, INL and CNL
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Question

Likert Score

Functional Literacy

00 N O L AW —

I find it hard to understand the language used by dietitians, nutritionist and health workers and experts

I find it hard to understand the terms and concepts used by dietitians, nutritionist and health workers and experts
When | read informationabout nutrition, food and diet plans, | find difficult to understand.

I find it difficult to know how to change my diet when | am given advice from doctor or nurse or others

When | read information about nutrition and food | need somebody to help me to understand them

I'am not aware of WHO recommendations for intake from fruits and vegetables

When | read a report on food and nutrition | find words that | can‘t understand

I am aware of the balanced diet concept

Interactive Literacy

O 00 NN O L1 M W N —

| collected dietary information from many suitable sources

I use internet when | search for dietary information

I discuss nutrition matters with my family and friends

| change my dietary habits based on my knowledge | gathered from differenct sources

I do not follow public discussions on nutrition on TV, radio or other media outlets

| sometimes read material on what represents balanced diet

I am ready to take initiative to discuss healthy diet with health professionals

When | want nutrition information | do not know which health department | can ask for help
| discussed my nutrition beliefs with others (e.g. friend, family, etc))

Critical Literacy

— = O 00 N O U b W N =

- O

I want to be able to participate easily in any debate on our food and nutrition system in our country
I'am ready to take active role in any plan to improve nutrition habits in my school or work place

I expect my school or work to offer healthy meals

I try to influence others (e.g. family or friends to take care of their nutritional health and habits

Itis important for me that my school or work place have healthy meals or food

I tend to be influenced by dietary advice on media outlets such as TV, radio and newspapers

I have confidence in dietary plans | read about in newspapers, magazine, and other media types
I'tend to be influenced by dietary advice from family or friends

I think that publishing scientific evidence on food and nutrition by media is correct

I find it is hard to identify the differences between scientific and un-scientific information on diet and nutrition
When | read information on nutrition it is important that it is based on scientific evidence

25+0.7 (132)
2.66+09 (134)
2.15+0.76 (135)
3.33+1.02(136)
2.35+0.93 (136)
3.34+1.02(136)
2.71+0.88(136)
3.60+0.88 (136)

3.00£1.0(136)
2.66+09 (134)
340+1.06 (136)
3.04£1.07 (
344+1.07 (
3.20+097 (
3524099 (
293+1.07(133

342+1.04(133)

)

36
36
35
35
36)

1
1
1
1

3.56+1.02 (
3.69+0.86 (
3.64+0.89 (149
3.66+0.92 (149
4.32+0.69(148)
3.56+091(148)
3.56+0.91(149)
345+092

3.39+0.88(149
3.39+0.88(148)
4.27+0.78(147)

9)
9)
)
)

14
14
14
14

Table 3 Barriers to seek nutrition information
Variable

Likert scale
mean+SD

| have to do a lot of efforts to obtain information  3.14+1.06 (147

I can't make sure of information credibility 3.50+0.97 (147

2.62+0.90 (146,
(

There is no enough information about nutrition  3.40+0.98 (147
in Arabig, all in English

Itis hard to understand nutrition information

)
)
)
)

N ow N -

5 It takes a lot of time to search for information 2.98+0.88

as well as health professionals, whereas the internet was
not well received as a source of information. A study of
women who used Facebook as a source of information on
eating disorders found that it was associated with disor-
ganized eating and a negative body image [27].

The study group is critical of the workplace, univer-
sity, and workplace attitudes toward providing nutritious
meals. Furthermore, the study group demonstrated a
proclivity to influence and be influenced by others. They
are more confident in what they believe to be a reliable
source of information. Previous research found that

when confronted with health issues such as diabetes,
young students used websites such as Facebook, Twitter,
and YouTube to obtain diet information [28].

Nutrition knowledge was linked to a lower intake of
fat-rich foods and calories. A high-cholesterol, saturated
fat and trans-fat diet are associated with an increase in
serum low-density lipoprotein [29]. To reduce the risk of
cardiovascular disease, the amount of saturated and trans
fat in the diet should be reduced [30, 31]. Food selection
is related to nutrition knowledge in the literature [32, 33],
as some nutrition fundamental knowledge is related to
diet change [34]. In a study of 231 students, those who
got more than 35% of their total calories from fat had
lower nutrition knowledge scores, and females had more
nutrition knowledge than males.

Females had higher nutrition literacy than males. In
line with previous research, nutrition knowledge in terms
of nutrition recommendations, food nutrients, food
choices, and diet-related diseases was higher in females
than males, though total knowledge and nutrition rec-
ommendations were significantly higher in males [35].
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Table 4 Pearson correlations of Study variables with FNL, INL
and CNL and Diet Behavior and Food Label Use
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Table 5 Pearson correlation of study variables and measure of
seeking nutrition Information

Variable FNL (131) INL (131) CNL (143) Variable FNL INL CRL
R? R? R? R? R? R?
p-value p-value p-value p-value p-value p-value
FNL 0.045 -0.09 efforts to obtain 0.26 0.11 0.11
0.60 0.33 information 0.003 0.21 0.18
INL 0.045 0.23 Not sure of information 0.19 -0.03 -0.02
0.60 0.008 credibility 0.03 0.77 0.79
Food Label hard to understand nutri- ~ 0.58 -0.004 0.06
Use of Label -0.20 0.15 0.12 tion information 0.000 0.96 0.50
0.02 0.09 0.16 no enough information 0.28 0.1 0.12
Look on ingredients  -0.11 052 023 about nutrition in Arabic 0.001 0.27 0.17
0.23 0.000 0.006 takes a lot of time to search  0.33 0.11 0.06
Low fat 2014 032 004 for information 0.000 0.23 046
0.12 0.000 0.62 Use of source of nutrition
Low calorie 01 044 0.11 information
0.19 0.000 0.18 Doctor, nurse, health -0.15 0.17 0.11
Serving size 0.01 0.30 0.09 worker 0.08 0.05 0.19
091 0.000 0.3 Dietitian -0.20 0.03 0.08
Health Benefit -0.12 034 0.08 0.02 0.70 033
0.16 0.000 032 Family -0.04 0.03 0.08
Age (y) -0.02 0.10 0.10 063 0.73 033
0.79 0.25 0.23 Friend -0.08 0.02 -0.02
BMI (Kg/m?) -010 0.03 -0.12 035 0.84 083
0.24 0.71 0.15 School Books -0.17 0.02 -0.02
Diet Behavior 0.05 0.84 083
Use of low calorie  0.14 027 0.02 Newspapers and -0.12 -0.07 012
fat products 0.11 0.002 0.84 magazines 0.15 041 0.14
Use of low fat meat  0.002 0.28 0.08 Internet 0.08 0.03 003
098 0.002 0.34 038 0.74 0.74
Use of low fat milk ~ 0.07 0.14 003 TV and Radio -0.003 0.05 0.09
043 0.10 0.73 097 0.55 0.27
Use of low fat -0.01 0.13 0.03 Government institution 0.02 0.002 0.11
cheese 093 0.14 0.72 087 0.98 019
Use of frozen Yogurt -0.003 0.12 0.08 International Organization ~ -0.31 -0.10 0.02
0.97 0.18 034 0.000 0.24 0.83
Use of low calorie -0.14 022 0.13 FNL, functional nutrition literacy, INL, interactive nutrition literacy, CNL, critical
seasoning 01 001 011 nutrition literacy, R?, correlation coefficient, TV, television
Use of fried Potatoes -0.04 -0.17 -0.04
0.65 0.056 0.60 Other studies show demographic differences in nutri-
Frying veggi 015 -0.11 003 tion knowledge, with lower SES, unemployment, and less
009 020 070 education having lower knowledge scores [36]. Nutrition
Adding cheeseand ~ 0.06 0.1 -0.25 knowledge is especially important for women because
rmayonnaise 049 023 0003 it helps to protect their children from malnutrition or
Use of Butter on -0.03 -0.03 -0.23 fut -nutrition [37].
breadand cake 075 073 0.006 uture over-nt A ’ ,
Avoid fat 007 095 015 The Mediterranean diet is is popular in countries such
04 0003 006 as Palestine. Greater nutrition education was associated
Use of fried chicken  0.09 022 0171 with higher adherence to the Mediterranean diet in a
0.29 001 0.18 study of 127 students [38]. As a result, nutrition educa-
Remove chicken 0.09 0.32 0.05 tion to improve nutrition literacy among Palestinians
skin 0.28 0.000 0.57

FNL, functional nutrition literacy, INL, interactive nutrition literacy, CNL, critical
nutrition literacy, R?, correlation coefficient

may have an impact on the societal prevalence of chronic
diseases.

Study limitation

Due to limited resources, this study has some limita-
tions, including the use of a convenient sample and a
cross-sectional design. Because data collection took place
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Fig. 2 Nutrition Literacy According to Weight Category
Measures are based on Likert scale

during the corona lockdown, access to more participants
was limited. Our sample consisted primarily of young
students who had completed or were currently enrolled
in a basic clinical nutrition class; thus, this sample does
not represent the general Palestinian population, which
may be lacking in nutrition knowledge, indicating the
need for programs to improve nutrition literacy among
Palestinians.

Conclusion

In this study, we presented descriptive data on various
types of nutrition literacy, which revealed that a young
group of Palestinians, primarily university students, are
interested in learning more about nutrition from cred-
ible sources, but find it difficult to apply a healthy diet
in everyday life. CNL and INL were highly correlated.
Nutrition literacy was found to be significantly related to
label use, diet behavior, and credible sources of nutrition
information. Efforts are needed to improve Palestinians’
nutrition knowledge. More research on nutrition literacy
is required in various subgroups, including adolescents,
middle-aged people, and the elderly. Efforts to improve

nutrition literacy could have a significant impact on soci-
ety in terms of disease prevention.

Acknowledgements
We would like to thank members of the Palestinian society who participated
in this study.

Author contributions

NN designed the study, collected data, analyzed data and wrote part of the
manuscript. M.T obtained IRB approval, revised the manuscript. ES and MB
drafted the paper and improved content.

Funding
None.

Data availability and material

The datasets generated and/or analyzed during the current study are not
publicly available due [being kept confidential for future work] but are
available from the corresponding author on reasonable request.

Declarations

Ethical approval and consent to participate

The research was conducted in accordance with Declaration of Helsinki and
approval from the IRB at An Najah National University was obtained before
conducting the study. Informed consent was obtained from participants.



Al Tell et al. BMC Public Health

(2023) 23:165

Consent for publication
Not applicable.

Competing interests
None.

Received: 20 September 2021 / Accepted: 23 January 2023
Published online: 24 January 2023

References

1.

10.
1.

Nasreddine L, Shatila H, Itani L, Hwalla N, Jomaa L, Naja F. A traditional
dietary pattern is associated with lower odds of overweight and obesity
among preschool children in Lebanon: a cross-sectional study. Eur J Nutr.
2019,58(1):91-102.

Alizadeh S. Limitation of studies on food intake and dietary pattern in Iran
and other Middle East countries: lack of alcohol intake assessment. Nutrients.
2017;9(11):1183.

Abu-Saad K, Murad H, Lubin F, Freedman LS, Ziv A, Alpert G, et al. Jews and
Arabs in the same region in Israel exhibit major differences in dietary pat-
terns. J Nutr. 2012;142(12):2175-81.

Damiri B, Dudin B, Shargiah Q, Khlaif H, Bsharat R, Amir M. Prevalence of low
high-density lipoproteins (HDL) cholesterol and its related factors in adult
Palestinians: a cross-sectional study.

Husseini A, Abu-Rmeileh NM, Mikki N, Ramahi TM, Ghosh HA, Barghuthi N,
et al. Cardiovascular diseases, diabetes mellitus, and cancer in the occupied
palestinian territory. The Lancet. 2009;373(9668):1041-9.

Wang J, Haslam D, Ruan M, Chen F, Du M, Zhang FF. Diet Quality in Associa-
tion with All-Cause, Cardiovascular, and Cancer Mortality Among US Adults:
NHANES 1999-2010 (OR14-04-19).Current Developments in Nutrition.
2019;3(Supplement_1).

McNamara J, Mena NZ, Neptune L, Parsons K. College Students'Views on
Functional, Interactive and Critical Nutrition Literacy: A Qualitative Study.Int J
Environ Res Public Health. 2021;18(3).

Abdi N, Taghdisi MH, Zamani Alavijeh F, Sadeghi R. Nutrition literacy
promotion, effective approach for society health promotion. J Health Lit.
2018;3(3):199-202.

Pray L, editor, editor. Food literacy: how do communications and market-
ing impact consumer knowledge, skills, and behavior? Workshop summary
(2016). : how do communications and marketing impact consumer
knowledge, skills, and behavior? Workshop summary (2016); 2016: National
Academies Press.

Jones J. Eating smart: ABCs of the new food literacy1992.

Nutbeam D. Health literacy as a public health goal: a challenge for contem-

porary health education and communication strategies into the 21st century.

Health Promot Int. 2000;15(3):259-67.

Nutbeam D. The evolving concept of health literacy. Soc Sci Med.
2008;67(12):2072-8.

VettoriV, Lorini C, Milani C, Bonaccorsi G. Towards the implementation of a
conceptual framework of food and nutrition literacy: providing healthy eat-
ing for the population. Int J Environ Res Public Health. 2019;16(24):5041.
Kalkan I. The impact of nutrition literacy on the food habits among young
adults in Turkey. Nutr Res Pract. 2019;13(4):352-7.

Taleb S, Itani L. Nutrition literacy among adolescents and its association with
eating habits and BMI in Tripoli, Lebanon. Diseases. 2021,9(2):25.
Doustmohammadian A, Omidvar N, Keshavarz-Mohammadi N, Eini-Zinab
H, Amini M, Abdollahi M. The association and mediation role of Food and
Nutrition literacy (FNLIT) with eating behaviors, academic achievement and
overweight in 10-12 years old students: a structural equation modeling. Nutr
1.2022;21(1):1-16.

Schwingshackl L, Schwedhelm C, Hoffmann G, Lampousi AM, Knlippel

S, lgbal K, et al. Food groups and risk of all-cause mortality: a system-

atic review and meta-analysis of prospective studies. Am J Clin Nutr.
2017;105(6):1462-73.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32

33.

34.

35.

36.

37.

38.

Page 8 of 8

Makiabadi E, Kaveh MH, Mahmoodi MR, Asadollahi A, Salehi M. Enhanc-

ing nutrition-related literacy, knowledge and behavior among university
students: a randomized controlled trial. Int J Nutr Sci. 2019;4(3):122-9.
Ndahura NB. Nutrition literacy status of adolescent students in Kampala
district. Uganda: Hagskolen i Oslo og Akershus; 2012.

Speirs KE, Messina LA, Munger AL, Grutzmacher SK. Health literacy and nutri-
tion behaviors among low-income adults. J Health Care Poor Underserved.
2012,23(3):1082-91.

York-Crowe EE, White MA, Paeratakul S, Williamson DA. The diet and health
knowledge survey: development of a short interview format. Eat Behav.
2006;7(3):235-42.

Zoellner J, Carr D. Exploring nutrition literacy and knowledge among school
nutrition managers. University, MS: National Food Service Management
Institute APPENDICES; 2009.

Gibbs HD, Kennett AR, Kerling EH, Yu Q, Gajewski B, Ptomey LT, et al. Assess-
ing the nutrition literacy of parents and its relationship with child diet quality.
J Nutr Educ Behav. 2016;48(7):505-9. e1.

McNamara J, Mena NZ, Neptune L, Parsons K. College Students'views on
functional, interactive and critical Nutrition literacy: a qualitative study. Int J
Environ Res Public Health. 2021;18(3):1124.

Taylor MK, Sullivan DK, Ellerbeck EF, Gajewski BJ, Gibbs HD. Nutrition literacy
predicts adherence to healthy/unhealthy diet patterns in adults with a
nutrition-related chronic condition. Public Health Nutr. 2019;22(12):2157-69.
Werner E, Betz HH. Knowledge of physical activity and nutrition recommen-
dations in college students.Journal of American College Health. 2020:1-7.
Walker M, Thornton L, De Choudhury M, Teevan J, Bulik CM, Levinson CA, et
al. Facebook use and disordered eating in college-aged women. J Adolesc
Health. 2015;57(2):157-63.

Fergie G, Hilton S, Hunt K. Young adults’ experiences of seeking online infor-
mation about diabetes and mental health in the age of social media. Health
Expect. 2016;19(6):1324-35.

McGuire S. Centers for disease control and prevention. 2013. strategies to
prevent obesity and other chronic diseases: the CDC guide to strategies to
support breastfeeding mothers and babies. Atlanta, GA: US Department of
Health and Human Services, 2013. Advances in Nutrition. 2014;5(3):291-2.
Lichtenstein AH, Appel LJ, Brands M, Carnethon M, Daniels S, Franch HA, et
al. Diet and lifestyle recommendations revision 2006: a scientific statement
from the American Heart Association Nutrition Committee. Circulation.
2006;114(1):82-96.

Yahia N, Brown CA, Rapley M, Chung M. Level of nutrition knowledge and
its association with fat consumption among college students. BMC Public
Health. 2016;16(1):1-10.

Douglas PD, Douglas JG. Nutrition knowledge and food practices of high
school athletes. J Am Diet Assoc. 1984:84(10):1198-202.

Perron M, Endres J. Knowledge, attitudes, and dietary practices of female
athletes. J Am Diet Assoc. 1985;85(5):573-6.

Ozdogan Y, Ozcelik AO. Evaluation of the nutrition knowledge of sports
department students of universities. J Int Soc Sports Nutr. 2011;8(1):1-7.
Hendrie GA, Coveney J, Cox D. Exploring nutrition knowledge and the demo-
graphic variation in knowledge levels in an australian community sample.
Public Health Nutr. 2008;11(12):1365-71.

Statistics ABO. National Health Survey: Summary of results 2004-2005. Can-
berra: Australian Bureau of Statistics; 2006.

Melesse MB. The effect of women's nutrition knowledge and empowerment
on child nutrition outcomes in rural Ethiopia.Agricultural Economics. 2021.
Bottcher MR, Marincic PZ, Nahay KL, Baerlocher BE, Willis AW, Park J, et al.
Nutrition knowledge and Mediterranean diet adherence in the southeast
United States: validation of a field-based survey instrument. Appetite.
2017;111:166-76.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿The relationship between nutrition literacy and nutrition information seeking attitudes and healthy eating patterns among a group of palestinians
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Statistics
	﻿Results
	﻿Functional literacy
	﻿Interactive literacy
	﻿Critical literacy
	﻿Barriers to seek nutrition information
	﻿Relationships between different types of literacy, food label and diet behavior

	﻿Discussion
	﻿Study limitation
	﻿Conclusion
	﻿References


