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Abstract
Introduction: Palestinian society is going through health transition associated with increase in chronic
diseases due to poor dietary habits so adequate integration of nutrition information is important.

Aims: The aim of this study is to �nd the association between nutrition literacy and diet behavior among
a group of Palestinian participants.

Methods: A sample of 101 Palestinian participants were recruited to participate in the study. Using an
online survey which was distributed through educational and social internet platforms was used to
collect data on sociodemographic variable. Newest Vital Sign quiz was used to collect information on
nutrition literacy and Short Format of the Diet Health and Knowledge Survey (SFDHKS) was used to
collect information on diet behavior and USDA food security questionnaire was used to collect data on
food security. Data was analyzed by SPSS 21.

Results:

This study included 101 participants, mean age 22.7 y± 8.7 y, mainly females. 5.7% of the study
participants were obese, 13.8% overweight and 10.3% were underweight. The prevalence of adequate
nutrition literacy was 24%. There was minimal association between diet behavior and nutrition literacy,
food security and BMI categories, but signi�cant association with income and living in city relative to
village (p< 0.05). Only 11 participants had some form of food insecurity.

Conclusion: There is low prevalence of adequate nutrition literacy. Nutrition literacy depends on social
and economic aspect but further research is need to understand relationship to diet behavior.

Introduction
Diet is a major risk factor for chronic diseases including diabetes mellitus 2, cardiovascular diseases and
cancer. Chronic diseases are on the rise globally(1). Some studies indicate that poor dietary habits
account for 16% of all-cause mortality in USA adults according to data from National Health and
Nutrition Examination Survey (NHANES 1999–2010) and healthy eating index of 2015(2). Moreover, diet
related problems such as obesity account for increased health cost and lower quality of life (3, 4).
Measuring dietary patterns and habits seems to be a better approach to understand the complexity of
human diet than single nutrients and food items (5). Some studies indicate the presence of differences in
healthy dietary habits according to socioeconomic factors in different sections of the society, data from
NHANES indicate that healthy eating index was 4 times higher for adults with high versus low education
and 2 times higher for food secure versus food insecure(6). Based on author experience, older Palestinian
generation seems to be more attached to Mediterranean diet style with focus on high intake of olive oil,
legumes, fruits and vegetables, whereas younger Palestinian generation although has good level of
adherence of MD(7), they are inclined to consume westernized diet such as fast food and ready take
away meals (8).
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Data on the impact of nutrition knowledge on Palestinian people level of commitment to healthy diet is
scarce. Also, the way income and education shape the Palestinian society dietary habits was not studied
before. Food literacy is an important concept that was not studied before in Palestinian society. Food
literacy can be de�ned as the ability to understand, use, analyze and communicate nutrition information
(9), whereas nutrition literacy means the ability of a person to seek, understand and apply basic nutrition
information (10). The categories of nutrition literacy include functional, interactive and critical literacy
(11). Functional nutrition literacy (FNL) represents the basic understanding and application of nutrition
information. Integrative nutrition literacy (INL) is de�ned as the effective cognitive comprehension and
communication of nutrition knowledge with other people including professionals and partners. Finally,
critical nutrition literacy (CNL) means the ability of person to evaluate nutrition information and raise
awareness to them(10, 11). Nutrition literacy can impact dietary habits and hence lead to healthier life
style (12).

The Palestinian society is in health transition associated with open food market with different countries
(5). In a recent study by a group of Palestinian researchers the prevalence of being overweight or obese is
65.3% and metabolic syndrome is 33%(13). Traditional MD in Palestine, Lebanon and Syria is common
cuisine with a wide range of traditional dishes (14) with some studies indicating some level of adherence
to this diet(14), although according to author knowledge, younger generation of Palestinian mothers are
less skillful in preparing the Palestinian traditional cuisine which indicate that the level of adherence to
this diet is declining. Traditional food adherence in societies that were under imperialist domination
represented means towards food security and diet and health optimization(15), yet with current adoption
of western lifestyle near crowded urban centers changes to generation dietary habits is prevalent in many
countries(16). The aim of this paper: 1) To study the level of FNL nutrition literacy among a group of
Palestinians 2) To study the relationship between dietary habits and FNL nutrition literacy. 3) To the
differences in dietary habits according to BMI categories and food security categories.

Methods
A cross-sectional design was used to evaluate nutrition literacy, food security and its association with
dietary habits.  Palestinians older than 18 y were recruited through an electronic data collection tool
which was distributed through
 different social methods that included facebook and professional, social and student
 facebook groups, in addition to the university website. The population consisted of all Palestinians living
in the West Bank, Gaza, and in Israel. A convenient sampling method was adopted to reach the
determined, we were able to include sample size of n=101 adults in this study.
 The data collection tool was adopted based on a Literature review(11, 17). Information on age, weight,
height,diet, use of food label, items of food label used,
 gender, education, income were obtained.  Nutrition literacy was measured using Newest Vital Sign (NVS)
(a 5 item measure was adapted according to available information)(18).   NVS assessed participants to
understand and calculate basic nutrition information using two nutrition fact labels obtained from
Palestinian common products (18).  Participants were given one point for each correct answer, then total
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score was calculated and if they had from 0-1 this indicated lack of nutrition literacy, 2-3 indicated
possibility of limited nutrition literacy and more than this indicated adequate nutrition literacy.   NVS was
validated before (18).  A translated to Arabic version was used in our study.  

Arabic translated version of dietary habits was used and consisted of nineteen questions from the Short
Format of the Diet Health and Knowledge Survey
(SFDHKS) (19) that measure use of food labels, consumption of low-fat/low-calorie foods, consumption
of �ber, and avoidance of extra fat were used to assess nutrition behaviors. A short form of USDA food
security scale was used and we used questions AD1 and AD1a after converting the answers to likert scale
numbers to classify the a 

Ethical Consideration: 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.
Agreement of participants was ensured through acceptance of the invitation and answering the
questionnaire.

Consent for Publication: was obtained adults into food secure or insecure(20).

Statistics:
The ordinal data for the answers of SFDHKS was converted into Likert scale numbers.  Proportions of
various sociodemographic, nutrition literacy, obesity and food security were calculated.  Normality of
continuous variables was calculated.  Non-parametric test was used to compare SFDHKS, BMI and age
between food secure and insecure and medians and range were reported.  One way ANOVA was used to
compare food behavior variables across food literacy groups and BMI categories.  Chi-square was used
to study association between categorical variables.

Results
This study included 101 participants, mean age 22.7 y± 8.7 y (Graph 1).  Relatively there was low
prevalence of obesity, but higher prevalence of overweight and underweight participants (graph 2).  Table
1 describe study main variables.  The study group were mostly females, the prevalence of adequate
literacy was slightly less than quarter of the study participants.  Most of the study participants reported a
household income of 3000-5000 shikel and having or doing bachelors degree.  Only 11 participants
reported some form of food insecurity.  Table 2 describe comparison of dietary habits between food
literacy groups.  Participants with adequate literacy reported lower use of high fat cheese, higher use of
low calorie seasoning.  Other variables were not signi�cantly different between nutrition literacy.  Table 3
show comparison of study variables between food secure and insecure adults, food secure were more
likely to use mayonnaise and cheese as addition to their food and less likely to remove the skin of the
chicken. Table 4 describe differences of study diet variables between BMI categories.  Use of low fat milk
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was least common among adults with normal BMI.  Underweight participants did not care to consume
low fat and low calorie products.

Nutrition literacy was not different according BMI, food label, food security and gender categories.  Figure
3 show the relationship between income and nutrition literacy.  Adequate nutrition literacy is more
common among participants from cities compared to villages.

Table 1

 Description of Main Study Variables
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Variable N (%)

Newest Vital Sign 

High Likelihood of Limited Health Literacy

Possible Limited Health Literacy 

Adequate Health Literacy

 

39/100 (39%)

37/100 (37%)

24/100 (24%)

Gender

Male

Female

 

17/101 (16.8%)

84/101 (83.2.%)

Income

Less than 3000 Shikel

3000-6000 Shikel

More than 6000 Shikel

 

22/99 (22.2%)

44/99 (44.4%)

33/99 (33.3%)

Place

Refugee Camp

City

Village

 

3/100 (3%)

55/100 (55%)

42/100 (42%)

Education

High School or less

College

Bachelor

Postgraduate education

 

7/101  (7%)

12/101 (11.9%)

78/101 (77.2%)

4/101  (4%)

Label USE  

Use of food Label

May be

No

Yes

 

24/101   (24%)

33/101   (33%)

44/101   (43%)

Looking at food Label

May be

No

Yes

 

 

16/98   (16.3%)

42/98   (42.9%)
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40/98   (40.8%)

Look at health claim on food label

May be

No

Yes

 

13/99  (13.1%)

56/99  (56.6%)

30/99  (30.3%)

Look at calories on the food label

May be

No

Yes

 

25/101 (24.8%)

41/101 (40.6%)

35/101 (34.7%)

Look at serving size on food label

May be

No 

Yes

 

38/101  (37.6%)

31/101  (30.7%)

32/101  (31.7%)

Look at health bene�t on Label

May be

No 

Yes

 

35/101 (34.7%)

39/101 (38.6%)

27/101  (26.7%)

Food Security

Food Secure

Modest insecurity

Severe insecurity

 

89%

8%

3%

Table 2

Comparison of Diet Behavior Variables according to Food Literacy Groups
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Variable  Limited
Literacy

Possible Limited
Literacy

Adequate
Literacy

F, p-value

Age (y) 22.8±9.6
 (36)

23.2±9.4 (37) 20.4± 2.95
(23)

0.81,
0.45

BMI (Kg/m2) 22.7±4.3
(36)

22.6± 3.9 (36) 22.1±3.5 (24) 0.16, 
0.85

Consumption of low-fat/low-
calorie foods

2.05±0.88
(37)

2.24±0.86 (37) 2.25±0.94
(24)

0.54,
0.59

Eat lower fat lunch meats 1.57±1.17
(35)

2.31±1.18 (35) 1.74±1.21
(23)

3.69,
0.03

Drink skim or 1% milk 1.87±1.53
(37)

2.0±1.47 (36) 1.73±1.72
(22)

0.21,
0.81

Low fat cheese 1.51±1.19
(37)

1.81±1.17 (36) 1.08±1.28
(24)

2.58,
0.081

Frozen Yogurt 1.28±1.37
(36)

1.31±1.45 (35) 1.22±1.57
(23)

0.03,
0.97

Use low calorie dressing 1.22±1.13
(37)

1.81±1.27 (37) 1.04±1.00
(24)

3.96,
0.022

Eat fried Potatoes 2.30±1.30
(37)

2.41±1.10 (37) 2.60±0.58
(23)

0.61,
0.55

Frying veggi 2.17±1.93
(36)

1.97±1.67 (37) 2.0±1.76 (24) 0.33,
0.719

Adding cheese and mayonise 1.64±1.31
(36)

2.46±1.89 (37) 2.21±1.64 2.38,
0.098

Eat butter, bread, cake 1.38±1.32
(34)

1.38±1.38 (37) 1.70±1.77
(23)

0.42,0.66

Avoid extra fat 2.33±1.24
(36)

2.46±1.15 (37) 2.58±0.97
(24)

0.37,
0.69

Fried chicken 2.14±1.06
(37)

2.00±1.12 (36) 1.57±0.84
 (23)

2.17,
0.12

Remove skin from chicken 2.92±1.36
(34)

3.11±1.28 (36) 3.12±1.03
(24)

0.28,
0.75

Data expressed as means±SD

Table 3

 Comparison of Study Variables between Food Security Groups



Page 9/17

Variable  Food secure Food Insecure Nonparametric, p-
value

Age (y) 19(32) (n=87) 20 (29)  (n=11) 0.18

BMI (Kg/m2) 21.6 (16.9)
(n=87)

22.7 (13.5)
(n=10)

0.56

Consumption of low-fat/low-calorie
foods

2(4) (n=98) 2(4) (n=11) 0.52

Eat lower fat lunch meats 2(4) (n=84) 1(4) (n=11) 0.22

Drink skim or 1% milk 2 (5) (n=86) 1(5) (n=11) 0.65

Low fat cheese 1 (4) (n= 88) 1(4) (n=11) 0.77

Frozen Yogurt 1 (5) (n= 87) 2(5) (n=9) 0.11

Use low calorie dressing 1 (4) (n=89) 1(4) (n=11) 0.77

Eat fried Potatoes 3 (4) (n=88) 2(4) (n=11) 0.08

Frying veggi 2 (5) (n=88) 2(5) (n=11) 0.99

Adding cheese and mayonise 2(5) (n=88) 3(5) (n=11) 0.03

Eat butter, bread, cake 1 (5) (n=88) 2(5) (n=11) 0.24

Avoid  extra fat 2 (4) (n=88) 2(4) (n=11) 0.1

Eat Fried chicken 2 (4) (n=87) 2(4) (n=11) 0.32

Remove skin 4 (4) (n=88) 2(4) (n=11) 0.08

Data is expressed as median (range)

 Table 4

 Comparison of Diet Behavior Variables between BMI Categories



Page 10/17

Variable  Underweight

11

Normal

66

Overweight and Obese
(21)

F, p-value

Age (y) 19.0±1.2 21.0±6.2 30.5±13.4 12.3,
p<0.0001

BMI (Kg/m2) 17.6±0.7 21.3±1.82 28.8±2.30 171.4,
p<0.0001

Low calorie fat 1.64±1.21 2.24±0.84 2.24±0.70 2.4, 0.09

Low fat meat 1.55±1.13 1.89±1.27 2.0±1.11 0.50, 0.61

Low fat milk 2.46±1.97 1.52±1.37 2.65±1.53 5.50, 0.006

Low fat cheese 1.18±1.08 1.55±1.34 1.38±0.80 0.52, 0.6

Frozen Yogurt 1.56±1.33 1.17±1.54 1.35±0.93 0.37, 0.70

Low calorie seasoning 1.18±1.17 1.39±1.23 1.38±1.11 0.15,.86

Fried Potatoes 2.0±1.34 2.59±1.01 2.42±1.07 2.39, 0.097

Frying veggi 2.1±1.66 2.14±1.90 1.43±1.12 1.35, 0.27

Adding cheese and
mayonise

2.20±2.0 2.06±1.70 2.10±1.37 0.03, 0.97

Butter, bread, cake 1.46±1.51 1.45±1.46 1.48±1.40 0.003, 0.99

Avoid fat 2.10±1.22 2.60±1.14 2.10±0.89 2.26, 0.11

Fried chicken 2.36±1.12 2.03±1.10 1.67±0.86 1.73, 0.18

Remove skin 3.36±1.12 3.19±1.18 2.57±1.36 2.37, 0.099

Discussion
This study involved participants from the Palestinian society from different age groups through online
recruitment, however females and younger adults were more willing to participate in the study.  In our
study 24% of the study group had adequate nutrition literacy which is slightly lower than what was
reported in other groups (17).  Our study group were low to middle income group, with the group with
higher income having better literacy than compared to other groups.  Studies and public campaigns to
improve the general Palestinian society on nutrition awareness and skills to read food labels and perform
simple nutrition calculations are not present.  We have performed a study of food label use among
Palestinian group and found that although the use of food labels among Palestinian society is very
common, they only seeked information on crude values of calories, sugar and fat without looking into
important information such as sodium content and types of harmful lipids(21) in food products which
indicate that nutrition education in Palestinian society is imperative and should be supported with
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appropriate funding that direct resources on important tools such as raising awareness to nutrition
comprehension skills among the various sectors of the society.

Similar to what others found(20), majority of study participants did not answer the calculation question
correctly. The �rst three question required document literacy and numeracy literacy skills but the other
two did not require that.  This is in accordance with what was found for a group of Americans which
could indicate that numeracy represents a challenge for many.  Dietitian and nutritionists should perform
more efforts in trying to simplify nutrition guidance which requires some numeracy skills by providing the
client with more simpli�ed information.

Income and whether the participant is from village or city were signi�cantly related to nutrition literacy.
 Participants with higher income and from cities had higher nutrition literacy than participants from
villages and lower income.  Since most of our study participants were females this could represent more
patriarchy (22) than mere socio-demographic variables as the income gap and geographical locations of
Palestinian villages is not very remote from cities centers, and despite the fact Palestinian cities have
higher concentration of nutrition care services, reaching out to these centers is feasible with the strong
transportation system in the West Bank(23).

Most of our study participants did not use food label, or used information on them on calories, health
bene�ts of the product. Less than half of our study group did not use low fat or low calorie diet or even
low fat milk products, despite the fact that 50% reported using low fat meat.  The low use of food label
could be because the participants do not understand them and the low purchase of low calorie or low fat
milk products could be related to the fact they are expensive and our study group were mostly from low to
middle income category (24, 25).

Our study indicated low association between health literacy and food behavior. People with adequate
literacy were more likely to eat reduced fat meat and to avoid eating fried chicken.  One possible
conclusion from this �nding is that even people with adequate health literacy are unable to understand
nutrition messages sent by nutrition practitioners in the society.  In a previous study(26) for us under
review, although most of participants health �eld students  were able to understand how to use MyPlate
American application, they reported their low e�ciency in applying what they learn from this website on
their practical life.  Which indicate to health care providers need to simplify nutrition by providing
practical workshops with graphs and cooking skills to the participants who wish to change their diet
style.

Our study indicate that food security issues is not common in the studied group of mostly young
Palestinians.  Food security was very rare in this study, given that all studied participants had access to
internet to participate in the study, it is expected that food security was uncommon.  Previous studies on
food security in Palestinian society indicated that prevalence of severe food insecurity 24.6%.  Food
insecurity was related to poverty, unemployment, low education and having more than seven members in
the family(27).   We did not �nd any common poor dietary habit among the 11 participants who reported
some form of food insecurity, neither had we found differences in BMI category or food literacy.
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We studied the relationship between BMI category and food habits and food literacy.  Obesity and being
underweight were not related to food literacy, whereas obese adults were more likely to practice healthier
habits and underweight less likely to practice health habits.  In a study among university female students
obese, overweight and normal weight females did not have signi�cant difference is dietary habits or
sleeping duration(28).   Although obese youth may avoid some unhealthy food items, they may have
unhealthy practices such as skipping breakfast(29).

In summary in a group of Palestinian adults mostly in their twenties and females, we found low
prevalence of nutrition literacy and use of food label.  The studied group had high rate of unhealthy
dietary habits but low food security.   Nutrition literacy, food insecurity were related to only few unhealthy
habits, whereas unhealthy dietary habits were common among underweight Palestinians.
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USDA: United States Department of Agriculture; BMI: Body Mass Index
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Figures

Figure 1

Graph 1: Distribution of Age Variable
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Figure 2

Graph2: Percentages of Various BMI Categories
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Figure 3

Graph 3: Relationship between Income Categories and Health Literacy Chi-Square= 10.9, p-value= 0.027


