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Abstract
There is documented evidence that correlates obesity and non-
communicable diseases with poor food choices and sedentary lifestyles
among adolescents worldwide. Low intake of fruits and vegetables, high
consumption of fast food, and low dietary fiber consumption are among the
reported food choices. Despite the documented health benefit of dietary
fiber consumption; the awareness about the importance of dietary fiber in
health is poorly studied and reported among Palestinian adolescents. This
study aims to determine the level of knowledge, attitude, and practice about
dietary fiber among Palestinian adolescents in governmental schools in the
West Bank, and to identify the associated factors that may influence their

cognizance and practices.
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Methods

A total of 818 school adolescents were randomly selected from 5 different
districts in the West Bank: Nablus, Salfit, Jenin, Tulkarm, and Hebron. The
main age of the targeted participants was 14.26+0.79 ranged (13- 15)

years.

Moreover, a newly developed validated questionnaire was used to
determine the level of knowledge (16 MCQ), attitude (3 levels Likert scale,
14 items), and dietary fiber practices (3 levels Likert scale, 10 items).
Furthermore, Socio-demographic data, medical history, and lifestyle were
collected. Nutritional status assessment was performed by using
anthropometric measurements. Obesity, overweight, normal weight, and
underweight were defined using using the World Health Organization cut
off points. Face and content validity was done for the newly developed
questionnaire, followed by a pilot study. The reliability test showed
acceptable Cronbach alpha; knowledge items 0.82, attitude 0.69, and

practices 0.72.
Results

This study showed an insufficient score of knowledge, in which the overall

mean of the nutrition knowledge score was (7.04 +2.45) out of 16.

Nutrition knowledge was significantly associated with gender, economic
status, and father's education level. The mean knowledge score was
significantly (p= 0.007) higher among females (7.26 +2.35) than in males
(6.79+2.54). A statistically (p=0.031) lower level of knowledge was
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associated with students who came from low-income families (6.65+2.65).
Students who have highly educated parents scored significantly (p= 0.00)
higher levels in fiber-related knowledge as compared to other groups
(7.49+2.46). There was a notable relationship between the four items of
dietary habits and gender, for instance, males showed significant dietary
habits such as eating regular meals (p=0.02), eating breakfast daily
(p=0.00), and drinking enough water more than ten cups (0.05) compared

to females.

There was no vital relationship between the weight status indicated by BMI
and dietary knowledge or practices, nor was there a significant relationship
between the total score of knowledge and dietary practices except in two
items. However, there were significant differences between males and
females in fiber-related dietary practices and attitudes. What’s more, there
was a significant relationship for most items of attitude and knowledge,
also a significant relationship with three items of fiber-related knowledge

and practices.
Conclusion

The study revealed overall insufficient knowledge about dietary fiber,
with a statistically significant higher level among females as compared to
males. The dietary habits of the study sample showed a considerable

prevalence of unhealthy dietary practices.
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Chapter One
Introduction
1.1. Background:

Adolescence is a transitional stage of development that occurs at puberty to
adulthood. According to the World Health Organization, Adolescents are
defined as individuals between 10 and 19 years of age (1). This period in
the life cycle is divided into three categories according to Lancet's
commission on adolescent health: early adolescence from (10-14) years,
late adolescence from (15-19) years, and young adulthood from (20-24)
years (2). In 2012, a quarter of the world’s population consisted of

adolescents and young adults (3).

Adolescence is a critical period of rapid physiological, neurological,
sexual, and behavioral changes (4). A tremendous amount of growth is
marked during puberty in both genders, in which weight gain usually
occurs in this period. The mean of weight gain ranges from 3-9 kg/ year
with a significant increase in the lean body mass (5). Peak bone mass is
also achieved during this period; skeletal growth is one of the most marked
characteristics of puberty (6,7). These changes in the height and weight
necessitate an increase in the nutritional requirements, which highlight the
need to focus on the sufficient intake of nutrients, total energy
requirements, macronutrients, and micronutrients to achieve a healthy
development (8); however, failure to obtain optimal nutrition leads to delay

in growth (9). In this vein, this transitional period needs critical care more



than childhood and adulthood because it forms a strong effect on health,

and productivity in future growth (10, 11).

Most adolescents in the world are born in countries with multiple health
problems including under nutrition, poverty, poor sexual and reproductive
health, and non-communicable diseases (1). There was a lack of focus on
adolescent health among the global initiative. However, recently, there is
an increasing interest in adolescent health. For instance, there was a launch
of a Lancet Commission on adolescent health and wellbeing, which
included youth health advocates, policymakers, and a network of
academics (12). This increase in the global interest in adolescent's health
occurred due to two main reasons. Firstly, there is a documented
relationship between early nutrition and risk for chronic illness in later
life. Secondly, adolescence has also been detected as a potential stage to
correct the insufficient growth and nutritional inadequacies from childhood

(13).

In this age group, nutritional research shows the spread of insufficient
dietary habits, such as high intake of processed or sugary food, long gaps
between meals, and low consumption of fruits and vegetables (14). Dietary
intake during this period may have long term health consequences. For
example, fat intake during adolescence increases the risk of coronary heart
disease, low dietary calcium intake leads to low bone density in adolescents

as well as the possibility of osteoporosis later in life, and being overweight



as an adolescent is associated with being overweight as an adult

(15).

A study which was conducted in Seven Arabic countries by Musaiger and
colleagues (2013), reported that the dietary behaviors of Arabian
adolescents are characterized by low intake of milk, fruits, vegetables, high
intake of sugar-sweetened beverages, and fast food. These unhealthy food
choices all are strongly related to a higher incidence of chronic disease and

obesity (16).

Dietary fiber refers to food components found mainly in fruits, vegetables,
and cereals, then the fibers are partially fermented in the large intestine.
Fibers can be classified into two groups: water-soluble and water-insoluble
fibers. Moreover, dietary fiber structurally can be classified into many
different types which are arabinoxylan, inulin, pectin, bran, cellulose, B-

glucan, and resistant starch (17).

The importance and effect of fiber for the normal function of the digestive
system have been long appreciated (18). Global reports published in 2000,
showed that 1.8% of all diseases worldwide and 2.7% million deaths could

be attributed to an insufficient amount of fruits and vegetables (19).

While adolescents compose about 32% of the total population in Palestine,
studies targeting nutritional status and dietary habits with their relationship
to general health are sparse (20). Up to our knowledge, no published
studies to determine the level of fiber intake or to determine the level of

awareness about the health effects of dietary fibers among Palestinian



adolescents have been identified after reviewing major science and medical
databases using different keywords. Taking this into consideration, this
study is the first study that determined the knowledge about dietary fiber,
dietary practices, and the adolescent's attitude toward dietary fiber in the

Palestinian context.
1.2. Objectives:
1.2.1. General Objective

This study aims to determine the knowledge, attitude, and practice

regarding dietary fiber among Palestinian adolescents.
1.2.2. Specific Objectives

1. To determine the knowledge about dietary fiber among Palestinian

adolescents in the West Bank.

2. To find out the dietary practices related to fiber intake among

Palestinian adolescents.

3. To discover the attitudes regarding dietary fiber among Palestinian

adolescents.

4. To determine the relationship between dietary fiber intake and

nutritional status among Palestinian adolescents.

5. To analyze the differences in the fiber-related knowledge and
practices among the subgroups: males and females, village and cities,

age, and economic status.



1.3. Significance of The Study:

This study provides important and comprehensive data regarding the
dietary fiber intake among Palestinian adolescents, in terms of knowledge,
practices, and attitudes. The study will also highlight the relationship
between obesity and dietary practices related to fiber intake among the
study sample. In order to enhance dietary fiber intake and awareness
among the various age groups, the results of the study will be used as a
guide for future nutrition education programs. This research will fill the
knowledge gap among this age group between the level of fiber intake and

the level of intake that met the dietary recommendations and guidelines.
1.4. The Hypothesis:
The study hypotheses are summarized as the following:

The level of dietary fiber-related knowledge is low among Palestinian

adolescents.

1. The dietary practices related to fiber intake are associated with

obesity and overweight.

2. The attitude of Palestinian adolescents regarding dietary fiber is

negative.

3. There are significant differences in dietary fiber knowledge,
practices, and attitude among gender, living area, and socio-

demographic variables.
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Chapter Two
Literature Review
2.1. Dietary Fiber: Definition

In 1953, the definition of dietary fiber was used by Hipsley as the
components of the plant cell wall which is non-digestible. Since that time,
the concept has been developed, and now many slightly different
definitions coexist (21). The term dietary fiber was used by Trowell et al
(1972). It is defined as "the skeletal remains of plant cells that are resistant
to hydrolysis (digestion) by enzymes of man. Later, in 1976, it was found
that other plant components also resisted digestion, e.g. Pectin, gums,
mucilage (22). Some definitions depend on its physiological effects; others
define fiber according to analytical methods used for isolating fiber.
Different types of fiber such as hemicellulose, lignin, pectin, cellulose were
measured as chemical components. Nowadays, the United States uses an
"analytical technique to detect what is considered as fiber or not for using it
on food labels” (23). In 2001, the Institute of Medicine (IOM) compared
"dietary fiber and added fiber, dietary fiber composed of lignin and non-
digestible carbohydrates that are intrinsic and intact in plants” with "added
fiber composed of isolated, non-digestible carbohydrates that have different

physiological effects in humans, both added fiber and dietary fiber"(24).

Over the years, the concept of dietary fiber has been developed. Codex

Alimentarius Alinorm defines the dietary fiber as carbohydrate polymers



consisting of three or more monomers, which are not hydrolyzed by

digestive enzymes or absorbed in the human intestine (25).
2.2. Dietary Fiber Components and Structure:

The plant cell wall is the main source of dietary fiber which is composed of
pectin substance, hemicellulose, cellulose, water, and non-carbohydrate
components (e.g. pectin and lignin the amount of these constituents depend
on the function, type, and maturity of plant tissue (26 & 27). Dietary fiber
can be fragmented into several parts. The separation of these parts

illustrates how fiber works and protects us against certain diseases (28).
2.2.1. B-Glucans

B-glucans are non-starch polysaccharides, which are found as structural
compounds of the cell wall of grains such as wheat, oats, and mushrooms.
B-glucans can be soluble or insoluble. Soluble viscous B-glucans is
composed of B-(1,3)/1,6-D linked glucose, whereas insoluble B-glucans
fiber is composed of B (1,3/1,4)-D linked glucose monomers
(29).

2.2.2. Cellulose

Cellulose is a polymer consisting of linear D-glucose with beta -1,4-
glycosidic bonds which are composed of up to 10000 pyranosidic residues.

Cellulose is insoluble in most solvents. The most fiber in cereal bran is

cellulose (26&30).



2.2.3. Hemicellulose

These are polysaccharides, in which their backbones are composed of
glucose units with B-1,4glucose linkage. Its molecular weight is less than

cellulose, it is found mainly in cereal and grains (30).
2.2.4. Pectins

Pectins are found in cell walls and intracellular tissue of vegetables and
fruits such as potatoes and sugar beet. Pectins are composed of galacturonic
acid and different types of sugars. Most pectins are found in fruits but they
also consist of about 15-20% of the fiber in nuts, legumes, and vegetables

(30).
2.2.5 Resistant Starch

Resistant starches are defined as a starch that is not digested or absorbed in
the small intestine (28). Resistant starch is classified into four different

types which are summarized in the following table (2.1).

Table2.1. Types of Resistant Starch

Type Description Sources Reference
RS1 Naturally found in food Seed, cereal grain | (31,32)
RS2 Reserve its crystalline after | Green banana, (31)
cooking or boiling, resist uncooked potato
hydrolysis

RS3 Starch formed by cooking | Cooked and cooled | (28)
and cooling process starchy food

RS4 Chemically modified by Adding chemical (31)
adding chemicals derivative to starch




2.3. Sources and Types of Dietary Fiber:

Cereal, vegetables, fruits, nuts, and legumes are the major sources of
dietary fiber (24). Broadly, dietary fiber is divided into two types: soluble
and insoluble. This grouping is based on physical, chemical, and functional
properties (33). Soluble fiber easily dissolves in water and forms a gel-like
substance. Therefore, it is readily fermented by microflora of the
gastrointestinal tract. They consist of psyllium, oat bran, and barley bran.
Insoluble fibers do not dissolve in water in the Gl tract of the human. Some
hemicellulose, cellulose, and lignin are examples of insoluble fiber

(28&33).
2.3.1. Fruits and Vegetables Fiber

Fruits and vegetables include a wide variety of plant foods that vary greatly
in nutrient and energy content. In addition, fruits and vegetables contain
dietary fiber. They also contain dietary minerals and vitamins, as well as
phytochemicals, such as polyphenols that serve as phytoestrogens,
antioxidants and anti-inflammatory agents, and other protective
mechanisms. Common serving sizes of vegetables and fruits have 1-5¢g of

fiber (18).

Fruits and vegetables are useful and high sources of dietary fibre. For
example, Tempranillo red grape cultivar has the highest amount of dietary
fiber in grapes (5.1 g/100 g fresh weight (FW)) . Apple has a high volume
of soluble fiber due to the presence of polymer pectin, which has an

appositive health effect as it slows down gastric emptying and reduces
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cholesterol (34). The fiber in the cell wall of the ripening fruit becomes
more disintegrated, allowing easy access for microbial fermentation,

thereby, and enhancing probiotic production (35).
2.3.2. Cereal Fiber

Naturally, cereal and nuts are included as dietary fiber. Wheat, barley, and
oat consist of arabinoxylan and glucans as non-starch polysaccharides (36).
And, in whole grains, several bioactive components are found, such as
oligosaccharides, fiber, phytate, resistant starch, minerals and

phytoestrogen (37).

Oat fiber has shown a clear decrease in total plasma and LDL cholesterol
(38). Pereira et al. (2004) found that for every 10 g/day increase in fruit and
cereal fiber intake, the risk of coronary death was reduced by 35% and 29%

respectively (24).
2.3.3. Legumes Fiber

Research has shown that legumes are a good source of dietary fiber.
Various studies have found a significant inverse association between the
intake of legumes and the risk of CVVD. Water-soluble fiber is responsible
for cholesterol-lowering effects in legumes (39). Flaxseed (28.0 g/100g
dietary fiber) has been reported to have a protective effect on CVD

(40).
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2.4. The Recommended Intake of Dietary Fiber:

The Institute of Medicine (IOM) set an Al value of 14 g of fiber per 1000
kcal. This value was obtained from the relationship between fiber intake
and coronary heart disease (CHD) risk. The IOM fiber recommendation is
the highest for populations who consume the most energy, namely young
males. However, the recommendations for fiber are lower for older people
and women (18). Reference fiber values according to the AOAC range (25-

35¢q) for adults (30).

Table 2.2. Dietary Fiber Recommendation for Children and

Adolescents in Some Countries (41).

Country |Age Recommended fiber intakeRational
(year) ( per day) recommendation based
on

USA 14-18 38 g (male ), 26 g(female) |According to safety

3-20 Age +5 g consideration

Europe 14-18 40 g (M), 30 g (F) Normal laxation
1-3 10 ¢ calculated from energy
1-6 149 intake

2.5. Health Benefits of Dietary Fiber:

Nowadays, dietary fibers are identified as having many health-promoting
effects on certain gastrointestinal diseases, colon cancer, constipation,
diabetes,  obesity, cardiovascular  disease, and  hypertension

(17).
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Obesity in childhood and adolescents has a globally major concern as it
represents a global epidemic all over the world. It is a risk factor for many
chronic diseases including hypertension, hyperinsulinemia, early
atherosclerosis, and hyperlipidemia (42). There are several mechanisms in
which dietary fiber may influence obesity. The clearest way between
dietary fiber and obesity progression is through its impact on the energy
intake control procedure. The hypothesis for interpreting the dietary fiber
mechanism is to suppress energy intake by inducing satiety (43). Foods that
are rich in fiber need more time and effort to chew, which promotes
saturation by reducing the ingestion rate. Soluble fiber also attracts water
and forms a gel-like substance, which may increase the distension of the
stomach. This is hypothesized to trigger afferent vagal signals of fullness

(44).

According to the American Dietetic Association, high fiber diets are more
satiating and they lower body weights (21). A number of factors could
contribute to the ability of dietary fiber to decrease body weight or to
attenuate weight gain. Firstly, when soluble fiber is fermented in a large
intestine, it produces peptide YY (PYY) and glucagon-like peptide (GLP-
1). These two hormones play a role in inducing satiety. Secondly, dietary

fiber reduces the amount of energy consumed (28).

Soluble fiber may have an effect on gastric emptying by forming a gel
substance. This slows down the digestion of nutrients and retards their exit

from the stomach. Nutrient absorption, therefore, required more time for
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diets which are rich in soluble fiber (44). Data, Slavin states that 20 to 27
g/day of whole food or more than 20g of supplements may help in weight
regulation (33). Gastrointestinal tract is affected by dietary fiber intake.
Some types of fiber bind bile acid lead to an increase in excretion of bile
acid and cholesterol with feces, some fiber fermented in the colon and
increased bacterial mass with some acting as prebiotics such as
bifidobacteria and lactobacilli. Approximately 30 grams of bacteria are
produced for each 100g of fermented carbohydrate. Insoluble fibers are
particularly effective in increasing fecal bulk and in promoting regularity
(17&23). Dietary fiber is a fermentation substrate that produces SCFAS
such as acetate, butyrate and propionate as end products. Butyrate is a
major source of colonocyte energy. Propionate is taken by the liver, which
may reduce the hepatic build-up of cholesterol by interrupting its synthesis

(23).
2.6. Chronic Disease and Childhood:

At the beginning of the twentieth century, public health reported a
significant shift in the epidemiology of health and disease among
newborns, children and adolescents. The burdens of chronic diseases and
disabilities among children have increased rapidly due to different types of
common diseases (obesity, mental health conditions, neuro-developmental
disorder, asthma, type | diabetes and cancer). In the past century, infectious
diseases have markedly decreased. This decrease is the result of public

health efforts to improve sanitation, nutrition and immunization (45).



14

Developing countries are undergoing a nutritional shift characterized by an
increase in nutrition related to chronic diseases such as obesity, iron
prevalence, and zinc deficiency. The causes of obesity and nutrition related
to chronic disease are due to dietary changes and lack of physical activity

(46).

Cross-sectional studies in Europe have found that young adults, who have
different kind of chronic childhood diseases, have a lower level of
vocational and educational performance and may also suffer from
behavioral problems such as anxiety, social withdrawal and depression

(47&48)
2.6.1. Some Chronic Diseases among Children
2.6.1.1. Asthma

It is a long-term inflammatory disease that affects the symptoms of the
lungs, including chest tightness, coughing and wheezing. This disease
cannot be cured in children; only symptoms can be controlled by the use of

anti-inflammatory treatment and steroid (49).
2.6.1.2. Type | Diabetes

Type | Diabetes is the autoimmune destruction of pancreatic B cells. It
is usually diagnosed in children and adolescents. Lifestyle changes, enough

exercise and diet can control glucose levels without any medication (49).
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2.6.1.3. Childhood Obesity

Obesity has a considerable impact on children’s health in the future as
overweight children remain obese in adulthood. What's more, Obesity
increases the risk of chronic diseases such as CVD and type Il diabetes. A
cross-sectional study was conducted by Al-Lahham et al,(2019) in
Palestine, with a total sample size of 1320 school-aged children,
concluding that the wide spread of overweight and obesity was 14.5% and
15.7%, respectively. This finding was the same as the prevalence of obesity
in some Middle East countries such as Jordan and the United States. A
study in (2004) estimated the prevalence of overweight and obesity in
Palestinian children. It was nearly 13.3% and 3.2%, respectively. These
results indicated a rapid increase in obesity, but not over weight among
Palestinian children within a short period of time, and this is dangerous

(50).

The common causes of obesity among children and adolescents are due to
physical inactivity, food advertising, extreme diet, and long periods of

watching television (51).
2.7. Adolescents Nutrition

Adequate nutrition is important for adolescent’s growth and for the
development of good eating behaviors. Nutritional needs are higher in
adolescence compared to other times in the life cycle due to the rapid
growth and development at this stage (15). Adolescents’ food choices are a

complex process that is affected by many factors, such as peer pressure,
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parental education, nutritional knowledge, mass media, self-concept, food
preferences, and body image (11 &52&53). Adolescents’ food habits are
important because this stage of the life cycle needs more energy and
nutrients compared to adults. Fast food dependence has become a common
feature of children's diets throughout the world (54). Several types of
research in the Arab world have shown that adolescent eating habits are
unhealthful. One of the predominant challenges of eating a healthy diet is
the lack of information about healthy nutrition. Syrian adolescents, for

example, get daily energy intake from sugary beverages and sweets (16).
2.7.1. Nutrition Requirements

The dramatic growth and development, which are associated with
physiological and psychological changes, occurred during adolescence.
These alterations increase their nutritional needs. Consuming a healthy diet
during childhood is a critical need to ensure a good development during
puberty. Total nutritional needs during adolescence are the highest
compared to the other stages of the life cycle. During puberty, males and
females gain more weight. Whereas males increase in their muscle mass
and decrease in their total body fat (55), females have a lower increase in
lean body mass but a higher increase in body fat. These changes increase

the demand for nutrients (zinc, calcium, iron, and protein) (56).
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2.7.1.1. Macronutrient Requirements

The energy recommendation for adolescent males is higher than females
due to the greater increase in their lean body mass and it will vary

according to their physical activity (57).

Carbohydrate requirements for adolescents can be calculated by subtracting
the total recommended caloric intake from the energy of proteins and fats.
55%-60% of the daily energy needs to be recommended to contain
carbohydrates (58). Ideal protein requirements for males aged 15-18 years
and females aged 11-14 years are high. If the energy requirement is not
sufficient, the dietary protein will be used to compensate for this deficiency
and will lead to insufficient protein for tissue repair and synthesis of new

tissue (57&59).
2.7.1.2. Micronutrient Requirements

The need for iron during adolescence increases in both boys and girls. This
occurred due to an increase in lean body mass and blood volume, especially
in boys, whereas girls need more iron due to the menstrual cycle. 0.7-0.9
mg/Fe /d for preadolescent iron requirements in females, increasing to 2.2

mg Fe/d in adolescence (60 &61).

Adequate calcium intake is recommended during all stages of life. Calcium
reference dietary intake ranges from 500 to 1200 mg/d. Calcium absorption
Is increased during puberty, so sufficient calcium intake is required to
attain peak bone mass, especially for girls aged 18 years to achieve 90% of

the peak bone mass (62&63). Folate is the natural form of water-soluble B
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vitamin that is naturally found in any type of food such as liver, legumes,
egg yolks, and leafy vegetables (broccoli, spinach, lettuce, beans). These
examples are the main source of folic acid (64 &65). Folic acid can be
synthesized, used as supplements, and added to food as fortification. The
recommended dietary allowance (RDA) for 9-13 y is 300 and 400 pg/day
for 14-18 y (58). Folic acid deficiency can cause neural tube defects in the

embryo (66).

Table2.3. Dietary Reference Intakes (DRIs): Estimated Average
Requirements Food and Nutrition Board, Institute of Medicine,

National Academies

Life Protein | CHO | Calcium(mg\d) | Iron VitD(n | Folate
stage g\kg\d (g\d) mg\d | g/d) (ng/d)
group

Males

9-13 0.76 100 | 1100 5.9 10 300
14-18 0.73 100 | 1100 7.7 10 400
Females

9-13 0.76 100 |1100 5.7 10 250
14-18 0.71 100 |1100 7.9 10 330

2.8. Nutritional Problems in Adolescents:

In this age group, nutritional research shows the spread of insufficient
dietetic habits, such as high intake of processed or sugary food, long gaps
between meals, and low consumption of fruit and vegetables (11). Dietary

intake during this period may have long term health consequences. For
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example, fat intake during adolescence may increase the risk of coronary
heart disease; low dietary calcium intake may lead to low bone density in
adolescents, as well as the possibility of osteoporosis later in life.
Overweight as an adolescent is associated with being overweight as an
adult. Iron deficiency anemia is a common type of anemia. Adolescents are
at high risk due to the increasing requirement of iron and poor dietary
intake (67). Anemia has a number of adverse health effects. It does not only
harm the growth of adolescent girls, but it also affects their school
performance, memory, and decreases immune system function. What’s

more, pregnant adolescents are at risk of low birth weight (68).
2.8.1 Fiber Consumption Among Adolescents

Adolescence, which represents a vital stage in each and every individual's
life, is characterized by major physical, biological, emotional and
psychological changes. Therefore, adolescents' healthy growth and
development are one of the foundations of the world’s future (25). Over the
past decades, human diets have been changing, including increasing
amounts of refined grains, added fats and sugar, meat, low fiber intake,

fewer vegetables, and protein (33).

Childhood and adolescence are important periods for obtaining a diet of
good nutritional value in order to establish healthy eating behaviors that

affect adult mortality and morbidity (52).

Palestinian society has been undergoing nutritional shifts (from traditional

to westernized diet). This has led to the widespread of chronic nutritional
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diseases such as diabetes and obesity among adult Palestinians. Eating
irregular meals was common among adolescents, especially girls. Girls

were positively associated with high fat intake and high sugar foods (69).

Adolescence and early adulthood are essential for the development of
healthy eating patterns. This is because dietary habits in adolescence
remain the same in adulthood. The consumption of fruits and vegetables,
therefore, has a significant effect on health (70). Adherence to healthy
eating is a multidimensional issue that may be influenced by a number of
determinants that can impact adolescent choice such as social, personal,
economical, cultural, age, gender, and parental characteristics of the family
and social environments of adolescents (71). According to the first
Palestinian National Health and Nutrition Survey, the average daily dietary
fiber intake in Palestinian residents was 20 grams. Dietary fiber
consumption in males was higher than in females in all age groups, due to
higher energy intake (daily median dietary fiber intake in males (21.5) g

while intake in females was (18) g (72).

The fiber content of fruits and vegetables can be either increased or
reduced through processing (18). Starting with reducing, peeling vegetables
or fruits decreases the fiber content (73). Generally, cooking at home has a
negligible effect on fiber content. Cooking can either increase or decrease
the fiber content of the product if the water is taken out of the cooking

process. However, baking or thermal treatment used in food processing
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increases the fiber content of the product by removing the water so the fiber

will be concentrated. Fruit juices are not devoid of fiber.

The researcher has documented a number of studies on the health impact of
dietary fiber. In 2004, a land mark study analyzed data from different
cohort studies in Europe and the USA to find a correlation between dietary
fiber from fruits and cereals and coronary heart disease. The result
demonstrated that the fiber intake of about 10 g/day decreased the risk of
CHD by 14% (24). Another cohort study of 252 middle-aged women
reported an increase in body weight of 0.25 kg for every 1g decrease in

total fiber intake over the 20-month period (74).

Many studies have indicated the degree of knowledge, attitudes and the
importance of DF and its healthy effects among adolescents. Norlida Daud
et al (2018) assess the knowledge, attitudes and practices of dietary fiber
intake through a cross-sectional study that was conducted among rural and
urban schools in Malaysia. 305 adolescents with an average age of 13.5
years completed the validated KAP questionnaire on dietary fiber intake
and 24-hour dietary recall. The results indicated that rural adolescents had
more significant positive knowledge and attitude about DF intake and its

food sources compared with urban (75).

Marquitta et.al (2013) evaluated fruits and vegetables consumption through
3 governmental primary children schools in Spain. Descriptive study
design and self-administered questionnaire were used to assess fruits and

vegetables consumption. The questionnaire was completed by 102 students
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with a total average age of 11 years. The result showed that children have a
positive attitude towards fruits consumption but a negative attitude towards
vegetables consumption. This was explained by many reasons such as the
bright colors and the sweet taste of fruits which made children preferred
fruits. The study found no significant difference observed in boys and girls

regarding fruits and vegetables consumption (76).

Raquel et al (2016) examined dietary fiber knowledge and studied factors
affecting fiber intakes such as the level of education, gender, living
environment, or country. A cross-sectional study was conducted in 10
countries from different continents (America, Africa, and Europe) and the
data was collected through a questionnaire answered by 6010 participants
with an average age of 34 years ranging from 17-84. The result
demonstrated significant gender differences. Men had more information
about dietary fiber than women, and the highest level of DF knowledge was
found among female participants who live in urban areas with higher

education (77)
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Chapter Three
Methodology
3.1. General Design:

This study employed a cross-sectional design. It was carried out in
governmental secondary schools among healthy male and female students
aged 13-16 years old from seventh to tenth grade. Moreover, it was
conducted in various regions of the West Bank between October and
November of 2019 (Salfit, Nablus, Tulkarm, Jenin, and Hebron). The
analysis included all the classes from seventh to tenth grade from the
selected schools. All the students were invited to participate in the research
in each class. The trained data collection team assisted the students in
completing the questionnaires and requesting to answer them accurately. In
order to clarify questions if necessary; the research team was present during
the administration of the questionnaires. Furthermore, respondents were
informed that participation was voluntary and that information would be

handled confidentially.

Participants were asked to select the correct answer from multiple-choice
questions in the knowledge questionnaire. Dichotomous items were
included in the practice questionnaire in which the responses were “yes, or

no”. The answers were "agree", "disagree", and "no opinion" for the

attitude questionnaire.
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The pilot study was conducted to identify the possibility of problems with
the revision of data collection methods before the beginning of the actual

testing, which was as follows:-
1. Decide if the developed, validated tool is reliable.

2. Testing the questionnaire to find out whether the questions are

understood and easily answered.

3. Assess whether a logical, clear, and accurate translation is applied in

the sequence of the questions.

The pilot study included 30 students from the tenth and eleventh grades in
two schools (Yasouf Iskak boys’ secondary school and Brogin girls’
secondary school). Then the reliability test was done for the items using

the Cronbach alpha test.
Data Collection

The data was collected using a newly developed validated questionnaire.
This questionnaire consisted of four sections. First, section one aimed for
identifying characteristic and demographic information about the
participants which was composed of (1) birth date, grade, (2) residence, (3)
type of family, (4) number of brothers and sisters living at home, (5)
number of the family members, (6) mother's occupation, (7) father's
occupation, (8) father’s educational level, (9) mother’s educational level,
and (10) family income. Second, section two meant to identify participant's

medical history which was composed of (1) presence of chronic illness, (2)
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previous surgical procedures, (3) permanent treatment, (4) smoking, (5)
amount of sleeping hours, (6) time of sleep, (7) time of waking up, (8)
going to school on foot or by transport, (9) playing sports, and (10) amount
of hours of watching TV or using smart phones. Third, section consisted of
questions about dietary habits, the answers to each item were divided into 5
categories which are always, usually, sometimes, rarely, and never. Finally,
section four included the newly developed knowledge, attitude, and

practices items related to dietary fiber.
3.2. Ethical Considerations:

The study protocol was approved by the Internal Review Board for
Research Ethics at An-Najah University. A formal letter was sent to the
Palestinian Ministry of Education from the Faculty of Higher Education at
An-Najah University. Approval was also obtained from the Directorate of

Education in the selected regions.
3.3. Subjects Characteristics:

The study population included all students from seventh to tenth grades
from secondary schools of the West Bank. These students were selected by

simple random sampling from governmental secondary schools.
3.4. Inclusion and Exclusion Criteria:
3.4.1. Inclusion Criteria

All students from the seventh, eighth, ninth, and tenth grades from the 21

selected schools in Nablus, Tulkarm, Salfeet, Jenin, and Hebron regions.
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3.4.2. Exclusion Criteria

Students who have recently made surgical operations that may affect their
dietary habits as well as students who did not agree on doing the

anthropometric measurements.
3.5. Sampling Method

The sample size has been determined using G power software. An alpha
level of (0.05) was considered, two-sided p values of (0.05), and (80%)
power were also considered. The required sample size was 400 students,
with 5% dropout and missing data. The sample size is considered to be 450

participants of each gender.
3.6. Nutritional Status Assessment and Lifestyle:
3.6.1. Nutritional Status Assessment

Nutritional status in this study had been done by anthropometric

measurements and dietary habits.
3.6.2. Anthropometric Measurements

The key anthropometric parameters used were weight and height. The
calculation was performed following the standard anthropometric
techniques (78). Before the measurement, all equipment had been
calibrated. Anthropometric measurements were performed by wearing light
clothing without shoes. The measurements were replicated twice to obtain
an average reading. Height measurement was done using a portable

stadiometer. Each subject was asked to take off any footwear, and then
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asked to stand up with the back against the scale, legs straightened, and
arms lying at both sides, shoulders relaxed and looking straight ahead to
achieve the correct position. The two readings were recorded to the nearest
0.1 cm (78). The body weight was measured at the nearest 0.1 kg using a
digital scale. Each subject was asked to set aside all the belongings
(wallets, watches, shoes, cell phones, keys, belts, etc) that might contribute
to weight, and then stand up with the feet above the center of the platform;
the readings were allowed to stabilize and the weight was recorded. The
body mass index (body in kilogram divided by height squared in meter

(kg/m?) was measured.

Classification of BMI into underweight, normal weight, overweight and

obese, was done using WHO cut off points as shown in Tables 3.1 and 3.2.

Table 3.1. BMI-for-Age, boys 5-18 Years (WHO 2007)

Age(year |Severe Moderate Normal |Over Obese

s, month) imalnutrition |[malnutrition weight

12 Less than 13.4-14.4 14.5-19.9 |20-23.6 |23.7 or
13.4 higher

12.6 Less than 13.6-14.6 14.7-20.4 |20.5-24.2 |24.3 or
13.6 higher

13 Less than 13.8-14.8 14.9-20.8 |20.9-24.8 |24.9 or
13.8 higher

13.6 Less than 13.8-15.1 15.2-21.321.4-25.3 |25.4 or
13.8 higher

14:0 less than 14 |14-15.1 15.2-21.3|21.4-25.3 |26.0 or
higher



https://docs.google.com/document/d/1HUbt0ngGvVtWO-8gE2TvcF_9t5j62jzjC5vqqo7hnU4/edit#heading=h.lnxbz9
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14:6 less than 14.5(14.5-15.6 15.7-22.2 |22.3-26.5 (26.6 or
higher
0: 15 less than 14.7 |14.7-15.9 16.0-22.7 |22.8-27 |27.1 or
higher
15:6 less than14.9 |14.9-16.2 16.3-23.1|23.2-27.4 |27.5 or
higher
Table 3.2. BMI-for-Age girls 5-18 Years (WHO 2007)
Age Severe Moderate Normal overweight | Obese
malnutrition | malnutrition
12 Less than 13.2-14.3 14.4-20.8 | 20.9-25 25.1 or
13.2 higher
12:6 Less than 13.4-14.6 14.7-21.3 | 21.4-25.6 |25.7 or
13.4 higher
13 Less than 13.6-14.8 149-21.8 |21.9-26.2 |26.30r
13.6 higher
13:6 | Less than 13.8-15.1 15.2-22.3 | 22.4-26.8 |26.9o0r
13.8 higher
14 Less than 14 | 14.0-15.3 15.4-22.7 |22.8-27.3 |27.40r
higher
14:6 | Less than 14.2-15.6 15.7-23.1 | 23.2-27.8 |2790r
14.2 higher
15 Less than 13.2-14.3 15.9-235 |23.6-28.2 |28.3or
14.4 higher
15:6 Less than 13.2-14.3 16-23.8 23.9-28.6 |28.70r
14.5 higher
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3.6.3. Dietary Intake Assessment

Students’ dietary habits were assessed using 14 items. A Likert scale has
been used for each item, ranging from (never, rarely, sometimes, most of
the time, always). These items are: (1) taking meals at fixed times, (2)
eating whole fresh fruit or drinking juice daily, (3) eating fresh or cooked
vegetables, (4) eating whole bread, (5) eating processed meat, (6) eating
fast food, (7) eating dairy product daily, (8) drinking enough water more
than 10 cups, (9) eating nuts at least twice a week, (10) eating fish twice a
week, (11) eating 3 basic meals daily, (12) drinking sweet juice daily, (13)

eating breakfast daily, and (14) eating sweets daily.
3.7. Questionnaire Development:

Several studies have been conducted to determine the knowledge, attitudes,
and practices regarding dietary fiber among different age groups. Basic
concepts and information on dietary fiber have been formulated as queries,

please refer to Appendix 1.

The knowledge questionnaire consisted of multiple-choice questions in
which participants had to select the correct answer, please refer to the next
section. The practice questionnaire consisted of ten items in which the
responses were yes, no, or sometimes. Please see the next section. Attitude

questionnaire items had 3 levels of Likert scale items, see section 3.7.1.
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Content Validity of The Questionnaire was Tested as Follows:

The questionnaire was developed by the researcher, based on a review of
relevant literature in order to achieve the objectives of the study. The
quality of the original 40 KAP questionnaire items was evaluated by
sending them to 8 nutritionists, five are nutrition experts and three are
experts in the assessment. Based on their reviews, three components have

been rephrased for clarification

A pre-test was conducted as a pilot study among 30 students to determine
the reliability of the items. The reliability test was done using Cronbach's
alpha. The reliability test for the attitude questions was 0.65 and for the

practice questions was 0.72 .
3.7.1. Knowledge Questionnaire

Sixteen items have been developed as multiple choice questions. These
questions are: (1) type of food that must be eaten to increase dietary fiber
intake, (2) the recommended amount of dietary fiber for males and females,
(3) the amount of dietary fiber in white bread and whole bread, (4) the
amount of dietary fiber in fruit and its juice, (5) food that is considered to
be rich in dietary fiber, (6) sentence is true regarding to digestion of dietary
fiber, (7) amount of serving sizes of fruits and vegetables that is
recommended according to the diet pyramid, (8) beneficial health effects of
dietary fiber, (9) differences between unpeeled grain and peeled grain in
terms of dietary fiber content, (10) the effects of dietary fiber in meals, (11)

the main types of fiber, (12) diseases that are recommended to increase
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fiber consumption, (13) where fiber changed to calorie, (14) the effects of
dietary fiber on intestine, (15) sources of dietary fiber, (16) peeling fruits
and vegetables affect the amount of fiber in it. There are three choices for

answering, one choice is valid.
3.7.2. Practice Questionnaire

Practices have been measured by the following items: (1) eating fresh or
cooked vegetables with each meal, (2) eating fruits daily, (3) eating salad
continuously with each meal, (4) putting the vegetables aside from a meal
rather than eating it, (5) eating whole bread more than white bread, (6)
eating processed meat with snack more than eating hummus and falafel, (7)
eating chips and chocolate and prefer it more than nuts and lupine, (8)
drink juice more than cocktail, (9) eating grains such as burghul and
freekeh instead of rice and white bread, and (10) eating vegetables with fast
food to increase fiber intake. The answers for each item were recorded as

yes, sometimes, and no.
3.7.3. Attitude Questionnaire

Attitudes were measured by analyzing the following items: (1) eating fruits
and vegetables promotes good health, (2) eating fast food with low
vegetables induces weight gain, (3) eating whole grain (freekeh, burghul,
wheat) causes dyspepsia, (4) reducing intake of fruit and vegetables raises
the risk of chronic illness, (5) eating foods high in fiber causes increased
satiety and fullness, (6) TV and mass media which propagate for certain

food products contribute to the increase in food rich in dietary fiber, (7) it is
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difficult to increase the amount of dietary fiber, (8) it is not harmful to eat
fiber, (9) the increase in the daily consumption of fruits and vegetables
causes digestive disorders, (10) the rise in the consumption of legumes
harms the digestive system, (11) food high in dietary fiber has an
unacceptable taste, (12) a darker color of bread means more fiber, (13) it is
better to consume dietary fiber as supplements, and (14) peeling fruits
reduces the amount of fiber in it. The answers for each item have been

reported as agree, disagree, and no opinion.
3.8. Statistical Analysis:

All statistical analyzes were performed using the software Statistical
Package for Social Sciences (SPSS) version 21.0. For all the statistical tests
used in the analysis, an alpha level of (0.05) was considered. Two-sided p
values of (0.05) and (80%) power were considered statistically significant.
Before the study began, the data was cleared from the missing data for the
primary outcome variables, i.e. knowledge, attitude, and practice iIn
addition to gender, body weight, body height, and age, since all of these
variables are primary outcome variables. Any datasheet that contained
missing data from any of the variables listed above by the participants was
excluded. Afterward, non-valid data was cleared from any unreasonable
readings in height, weight, or age. Only 1 extreme value was removed from

the BMI (49kg/m?®) which is when the outliers were tested.

The data was analyzed according to phases. Each phase had a separate

analysis. The normality test was checked for all the continuous variables
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using the Shapiro-Wilk Test Descriptive analysis including the means and
the standard deviations used to evaluate data relating to continuous
dependent and independent variables. The categorical data were described
by percentages. The Independent samples t-test and ANOVA test were
conducted to examine the variations in the overall nutritional knowledge
score due to selected independent variables at alpha <0.05. A Chi-square

test was used to determine the association of the categorical variables.
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Chapter Four
Results

984 participants were invited and agreed to join this study. However, 166
participants were excluded due to missing data. Therefore, 818 participants
were included in the final analysis. Table (1) shows the socio-demographic
characteristics of the study population which is presented in frequencies
and percentages. On the one hand, the majority of participants were
females, n =435 participants which forms (53.2%) of the study population.
On the other hand, males were n=383 which forms (46.8%) of the study
population. Schools were chosen from different regions. The distribution of
schools was as follows: 186 schools from Nablus (22.7%), 200 from
Tulkarem (24.4%), 116 from Jenin (14.2%), 156 from Hebron (19.1%),
160 from Salfit (19.6%). 511 schools were located in cities (62.5 %), while
307 are in villages (37.5%). Furthermore, there were two types of schools.
Firstly, there were 644 secondary schools (78.7%). Secondly, there were

174 basic schools (21.3%).
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Table4. 1. School Characteristics Presented in Numbers and Percentages

Demographic characteristics Number N Percentage (%0)
Gender Male 383 46.8
Female 435 53.2
District Nablus 186 22.7
Tulkarem 200 24.4
Jenin 116 14.2
Hebron 156 19.1
Salfeet 160 19.6
Location of school City 511 62.5
Village 307 37.5
School-level Basic 174 21.3
Secondary 644 78.7
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4.1. Students Socio-Demographic Characteristics:

The mean age of the participants was 14.26 years, varying from 12 to 15
years. 15 students were in the seventh grade (1.8%), 160 in the eighth grade
(19.6%), 376 in the ninth grade (46%) and 267 in the tenth grade (32.6 %).
In addition, 503 participants live in cities (60.4%), while 49 participants
live in villages (36.6%) and the remainder live in camps. 749 (91.6%) are

nuclear families, 69 (8.4%) are extended.

The parents’ educational level varied. Firstly, the primary education level
was (16.9%) for fathers and (14.5%) for mothers. Secondly, secondary
education forms the highest percentage, in which fathers had the percentage
of (39.6%), while mothers ranged (44.7%), respectively. Thirdly, the rate
of fathers” who had a diploma or bachelor’s degree was (27.5%), and
(30.1%) for mothers. Finally, master education ranged (0.6 %) for fathers

and (0.2%) for mothers.

The percentage of employed fathers was (95.2%) and (25.8%) for mothers.
However, for unemployed fathers, the percentage was (4.9%), and (74.2%)
for unemployed mothers. The family monthly income varied among the
students. 245 of students' families had a monthly income of between 1500
and 3000 (30.4%). 181 families had 5000 monthly income (22.5%).
178 families had 3000-5000 monthly income (22.1%). Finally, 89

families had less than 1500 monthly income (11.1%).
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Table 4.2. Students Socio-Demographic Characteristics Presented in Numbers and Percentages

Demographic characteristics Number Percentage
N (%)
Student age 12 years 15 1.8
13 years 160 19.6
14 years 340 41.6
15 years 303 37
Class level Seventh grade 15 1.8
Eighth grade 160 19.6
Ninth grade 376 46
Tenth grade 267 32.6
Address City 475 58.1
Village 332 40.6
Camp 11 1.3
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Family type Nuclear 749 91.6
Extended 69 8.4

Fathers’ education level Not educated 68 8.3
Primary education 138 16.9
Secondary education 324 39.6
Diploma or Bachelor 225 27.5
Master 5 0.6
Others 58 7.1

Mothers’ education level Not educated 52 6.4
Primary education 119 145
Secondary education 366 44.7
Diploma or Bachelor 24 30.1
Others 2 0.2
Master 33 4




39

Fathers’ occupation No work 40 4.9
Governmental 211 25.8
Professional work 290 35.5
Free business 277 33.9

Mothers’ occupation No work 607 74.2
Governmental 128 15.6
Professional work 21 2.6
Free business 62 7.6

Average family income Less than 1500 NIS 91 11.1
1500-less than 3000 NIS 249 30.4
3000- less than 5000 NIS 181 22.1
More than 5000 NIS 184 22.5
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4.2. Medical History, Smoking Status, and Lifestyle:

Medical history, smoking status, and students lifestyles according to
gender are presented in table (3). Regarding the medical history, 99.2% of
males, and 98.9% of females have no chronic illness, respectively. 99.0%
of males and 98.9% of females do not take medicine. 88%, 87.6% of males
and females did not experience any surgical operations. Regarding the
smoking status, 19.8% of males, and 14.9% of females are smokers. On the
one hand, 35.5% of males are regular smokers. On the other hand, 64.5%
of males are irregular smokers. While 24.6% of females are regular
smokers, 75.4% of females are irregular smokers, respectively. Most males
smoke shisha 51.3%, while the remaining smoke cigarettes 34.2%, and
only 2.9% used both of them. However, shisha is more common among
females; about 76.9% smoke it. Whereas 20% of females smoke cigarettes,
and 3.1% smoke both. Regarding the lifestyle, 71% of males go to school
on foot, 28.5% by transport, and 0.5 % use both. Nevertheless, 67.4% of
females go to school on foot, 31.5% by transport, and 1.1% use both.
Moreover, most males and females practice sports irregularly 54.6%,
55.9%, respectively. In contrast, 25.3% of males and 23.9% of females
practice sports regularly. Finally, 20.1% of males and 20.2% of females do

not practice sports.
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Table 4.3. Medical history, Smoking Status, and Lifestyle according to Student Gender

Total Male Female
N % N % N %
Chronic diseases Yes 8 1 3 99.2 5 1.1
No 810 99 380 0.8 430 98.9
Taking drugs always Yes 809 98.9 4 1 5 1.1
No 9 1.1 379 99 5 98.9
Surgical operation Yes 718 87.8 46 12 54 12.4
No 100 12.2 337 88 381 87.6
Smoking Yes 141 17.2 76 19.8 65 14.9
No 677 82.8 307 80.2 435 85.1
N % n % n %
Smoking Regular smoker 43 53 27 355 16 246
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irregular smoker 98 12 49 64.5 49 75.4
Missing 677 82.8 307 80.2 370 85.1
Type of smoking Shisha 89 63.1 39 51.3 50 76.9
Cigarette 39 27.7 26 34.2 13 20
Both 13 9.2 11 14.5 2 3.1
Missing 677 82.8 307 80.2 370 85.1
Family smoker Yes 526 64.3 230 60.1 296 68
No 292 35.7 153 39.9 139 32
Going to school Walking 565 69.1 272 71 293 67.4
Car 246 30.1 109 28.5 137 315
Both 7 9 2 0.5 5 11
Playing sport Yes, regularly 201 24.6 97 25.3 104 23.9
Yes, irregularly 452 55.3 209 54.6 243 55.9
No 165 20.2 77 20.1 88 20.2
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m underweight = normal = overweight = obese

Figure (1): Distribution of students according to their BMI
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4.3. Dietary Habits:

The Dietary habits of the participants are presented in Table (4). There was
a crucial relationship between dietary habits and gender regarding eating
meals at a regular time. Most females tended to consume meals at a regular
time p=0.02 compared to males. Also, there was a significant relationship
between eating processed meat and gender; males tended to eat processed
meat p=0.00 more than females. Moreover, there was a significant
relationship between drinking enough water with more than 10 cups and
gender. Females tended to drink enough water p=0.00, which is measured
with more than 10 cups, compared to males. There was also a cogent
relationship between eating breakfast daily and gender; males tended to eat

breakfast p=0.05 more than females.



Table 4.4. The Relation between Dietary Habits and Gender
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Total Male Female P-
value
N % N % N %
Taking meals at regular Always 195 |24 97 26 98 23 0.02*
time Most of the times 280 |35 149 |40 131 31
Sometimes 185 |23 74 20 111 26
Few times 77 10 28 7 49 12
Never 66 8 29 |8 37 9
Eating whole fresh fruit or | Always 218 | 27 98 26 120 28 0.68
drinking Juice datly Most of the times 216 | 27 108 |28 108 25
Sometimes 253 |31 112 |30 141 33
Few times 100 |12 50 13 50 12
Never 27 3 12 3 15 4
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Eating fresh or cooked Always 218 | 27 98 26 120 28 0.38
vegetables Most of the times 212 | 26 102 | 27 110 26
Sometimes 194 |24 98 26 96 22
Few times 120 |15 56 15 64 15
Never 63 8 23 |6 40 9
Eating whole bread Always 73 9 34 9 39 9 0.34
Most of the times 73 9 37 10 36 8
Sometimes 116 |14 47 12 69 16
Few times 157 |19 68 18 89 21
Never 395 |49 197 |51 198 46
Eating processed meat Always 147 |18 88 23 59 14 0.00**
Most of the times 176 | 22 74 20 102 24
Sometimes 187 |23 94 25 93 22
Few times 142 |18 62 16 80 19
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Never 152 |19 60 16 92 22
Eating fast food Always 175 | 22 86 23 89 21 0.45
Most of the times | 207 |26 91 24 116 27
Sometimes 243 |30 118 |31 125 29
Few times 136 |17 57 15 79 18
Never 50 6 27 7 23 5
Drinking milk daily Always 224 | 28 119 |32 105 25 0.11
Most of the times | 177 |22 87 23 90 21
Sometimes 156 |20 70 19 86 20
Few times 129 |16 57 15 72 17
Never 116 |15 45 12 71 17
Drinking enough water Always 376 |46 188 |50 188 44 0.00**
more. than 10 cups Most of the times 162 |20 90 24 72 17
Sometimes 141 |17 55 15 86 20
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Few times 87 11 31 8 56 13
Never 44 5 15 4 29 7
Eating nuts twice a week Always 284 |35 124 |33 160 37 0.36
at least Most of thetimes |172 |21 |78 |21 |94 22
Sometimes 169 |21 83 22 86 20
Few times 138 |17 74 20 64 15
Never 43 5 19 5 24 6
Eating fish regularly twice | Always 81 10 40 11 41 10 0.34
a week Most of the times 122 |15 54 14 68 16
Sometimes 173 |21 92 24 81 19
Few times 224 | 28 100 |27 124 29
Never 208 |26 91 24 117 27
Eating 3 basic meals daily | Always 380 |47 191 |51 189 44 0.45
Most of the times 159 |20 71 19 88 21
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Sometimes 127 |16 53 14 74 17
Few times 88 11 39 10 49 12
Never 50 6 23 6 27 6

Drinking sweet juice daily | Always 233 |29 112 |30 121 28 0.60
Most of the times |210 |26 96 25 114 27
Sometimes 202 |25 96 25 106 25
Few times 108 |13 45 12 63 15
Never 57 7 31 8 26 6

Eating breakfast daily Always 372 |46 189 |50 183 43 0.05*
Most of the times 133 |16 64 17 69 16
Sometimes 114 |14 54 14 60 14
Rarely 115 |14 47 12 68 16
Never 77 10 26 7 ol 12
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Eating sweet daily

Always 272 | 37 128 | 36 144 37 0.79
Most of the times |180 |24 79 22 101 26
Sometimes 176 |24 88 25 88 23

Few times 84 11 42 12 42 11

Never 32 4 16 5 16 4

Significant at the level of 0=0.01%%*
Significant at the level of a=0.05 *

Chi- square test used
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4.4. Frequencies and Percentages of Correct Answers of

Dietary Knowledge Questions:

Overall, the participants showed inadequate knowledge about dietary fiber
intake. Table (5) demonstrates the majority of participants who did not
answer the basic knowledge questions correctly. For example, 73% knew
the correct answer for Question 1, “Which of the following foods can be
eaten to increase dietary fiber intake™. Moreover, 60.9% answered Question
3 correctly which was: "What is the amount of dietary fiber in white bread
and whole bread" , and 54.8 % gave the correct answer for Question 5;
“Which of the following foods is rich in fiber". Furthermore, 53.8% gave
the correct answer for Question 9, What are the differences between
unpeeled grain and peeled grain in terms of dietary fiber content™. Finally,
57.7% gave the correct answer for Question 16 “peeling fruits and

vegetables affects the amount of fiber in it".

However, the participants were not able to give the correct answers to other
specific questions. For example, 60% wrongly answered Question 2, “What
is the recommended amount of dietary fiber intake for males and
females”. 54.8 % wrongly answered Question 4 “What is the amount of
dietary fiber in fruit and its juice". What’s more, 60% wrongly answered
Question 6 "Which of the following statements is true regarding dietary
fiber digestion ". 91.6% wrongly answered Question 7" What is the
amount of serving size of fruit and vegetables that is recommended

according to the diet pyramid". 50.1% wrongly answered Question 8 "What
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are the beneficial health effects of dietary fiber". 76.7% wrongly answered
Question 11 "What are the main types of dietary fiber". Furthermore, 68%
answered Question 12 incorrectly “What are the diseases that recommend
increasing fiber consumption™. 55.7% gave false answers for Question 13
“When does fiber change to calorie". 75.3% wrongly answered Question 14
"What are the effects of dietary fiber on intestine". Finally, 63% gave

wrong answers to Question 15 “What are the sources of dietary fiber".



53

Table 4.5. Frequencies and Percentages of Correct Answers

Knowledge items T F

N (%) N (%)
1- Which of the following food can be eaten to increase dietary fiber 597 73 221 27
intake
2- The recommended amount of dietary fiber intake for males and 327 40 491 60
females
3- The amount of dietary fiber in white bread and whole bread 498 60.9 320 39.1
4- The amount of dietary fiber in fruit and its juice 370 45.2 448 54.8
5- which of the following food rich in fiber 448 54.8 370 45.2
6- Which of the following statement is true regarding dietary fiber 327 40 491 60
digestion
7- Number of serving size of fruit and vegetables that is recommended 69 8.4 749 91.6
according to diet pyramid
8-Beneficial health effects of dietary fiber 408 49.9 410 50.1
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O- Differences between unpeeled grain and peeled grain in terms of the 440 53.8 378 46.2
dietary fiber content

10- The effects of dietary fiber in meals 440 53.8 378 46.2
11- The main types of dietary fiber 191 23.3 627 76.7
12- Diseases that are recommended to increase fiber consumption 262 32 556 68
13- Where fiber changed to calorie 362 44.3 456 55.7
14- The effects of dietary fiber on the intestine 202 24.7 616 75.3
15- Sources of dietary fiber 303 37 515 63
16- Peeling fruits and vegetables affect the amount of fiber in it 472 57.7 346 42.3
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4.5. Fiber Intake Knowledge and Demographic Variables:

The study found significant differences in the level of knowledge among
males and females p=0.007. Females had a higher level of knowledge
(7.26£2.35) compared to males (6.79+£2.54). Moreover, there were
significant differences according to monthly income between student's
families p=0.031. Students whose monthly family income was between
3000 to 5000m, had more knowledge 7.53+£2.17 compared to families
whose monthly income is less than 1500w (6.65+2.65). Furthermore, there
were significant differences regarding the father's educational level and
knowledge p=0.00. For instance, students’ fathers who had a diploma or
bachelor’s degree certificate had the highest knowledge about dietary fiber
(7.494£2.46). However, students’ whose fathers are not educated had the
least knowledge (5.94+2.75). Other factors did not significantly affect the

knowledge of dietary fiber (refer to table 4.6).
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Table 4.6. The Relationship between Fibers Intake Knowledge and Demographic Variables

Variables Level N Mean + SD P-value

Gender Male 375 6.79+2.54 0.007**
Female 427 7.26+2.35

Monthly income Less than 1500 NIS 89 6.65+2.65 0.031*
1500-3000 NIS 245 7.12+2.25
3000-5000 NIS 178 7.53+2.17
5000 NIS and more 181 7.07£2.46

Living area City 503 7.11+2.38 0.30
Village 299 6.93+2.56

Fathers’ education level | Not educated 65 5.94+2.75 0.00**
Primary education 135 7.01+2.40
Secondary education 318 7.04+2.29
Diploma 223 7.49+2.46
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Or Bachelor

Others 56 6.66+2.64
Master 5 6.8+3.11
Mothers’ education level | Not educated 51 6.27+£3.01 0.11

Primary education 116 6.97+2.54
Secondary education 359 7.11+£2.30
Diploma or Bachelor 243 7.23+2.43
Others 31 6.39+2.80
Master 2 7+0.005

**Significant at the level of 0=0.01
Significant at the level of 0=0.05 *

Independent and One-Way Anova tests used
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4.6. The Relationship Between Practice Regarding Dietary

Fiber Intake and Gender:

The association between dietary fiber intake practices and gender is
presented in table (4.7). There is a significant relationship p=0.04 between
eating chips and chocolate and preferring them more than nuts and lupine
which was shown in these practices. Females agree with these practices

more than males.
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Table 4.7. Practice regarding Dietary Fiber Intake According to Gender Presented in n (%)

Total Male Female P value
N % N % N %
Eating fresh or cooked vegetables Yes 251 | 20.2 113 | 2938 138 | 318 0.23
with each meal Sometimes |398 |49  |197 |52 201 |462
No 164 | 30.9 69 18.2 95 21.8
Missing 5
Eating fruit daily Yes 338 415 155 [ 40.5 183 |42.4 0.83
Sometimes | 327 |40.1 155 [ 40.5 172 | 39.8
No 150 18.4 73 19.1 77 17.8
Missing 3
Eating salad continuously with each | Yes 296 | 36.5 129 193 167 | 38.7 0.40
Meals Sometimes | 361 | 44.6 176 | 46.6 185 |42.8
No 153 |18.9 73 34.1 80 18.5
Missing 8
Separating vegetables from the meal | Yes 122|154 50 13.5 72 17 0.24
and don’t eating it Sometimes |262 |33  |119 |321 143 |338
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No 410 |514 202 | 54.4 208 149.2
Missing 24
Eating whole bread more than Yes 96 11.9 49 13 47 11 0.64
white bread Sometimes | 210 |26.1 95 25.1 115 |26.9
No 499 |62 234 161.9 265 | 62.1
Missing 13
Eating processed meat (Sausage) with | Yes 240 | 29.7 112 | 29.6 128 | 29.8 0.25
snack more than eating hummus and
falafel
Sometimes | 227 | 28.1 116 |30.7 111 | 25.8
No 341 422 150 |[39.7 191 |44.4
Missing 10
Eating chips and chocolate and prefer | Yes 443 | 54.2 189 |50.1 254 159.1 0.04*
itmore than nuts and lupine Sometimes |194 |24  |100 [265 |94 | 21.9
No 170 | 21.1 88 23.3 82 19.1
Missing 11
Drinking juice more than cocktail Yes 344 1425 168 | 44.3 176 | 40.8 0.46
Sometimes | 223 | 27.5 105 | 27.7 118 | 274
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No 243 | 30 106 |28 137 | 31.8
Missing 8
Eating grains such as burghul and Yes 214 | 26.6 102 | 39.8 112 | 26.2
gr‘;‘;eh instead of rice and white Sometimes | 260 |323 [126 |332 |134 [314 |05
No 332 412 151 |26.9 181 | 424
Missing 12
Eating vegetables with fast food to Yes 220 | 27.5 107 | 28.2 113 | 26.8 0.195
increase fibers intake Sometimes |171 |21.3 |90 [237 |81  |19.
No 410 |51.2 183 |48.2 227 | 53.9
Missing 17

Significant at the level of 0=0.05 *

Chi-square test used
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4.7. Attitudes Regarding Dietary Fiber Intake According to

Gender:

The association between dietary fiber intake attitudes and gender is
presented in table (4.8). Most females agreed that p=0.049 eating fast food
and low vegetables would contribute to a rise in weight. There is also an
important relationship p=0.042 between darker color of bread and
containing more fibers. Thus, females have a more positive attitude than

males.
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Table 4.8. Attitudes regarding dietary fibers intake according to gender presented in n (%)

Total Male Female P-
value
N % N % N %
Eating fruit and vegetables give | Agree 707 |86.70% | 324 |84.60% | 383 88.70% | 0.19
good health _
Disagree 50 6.10% |29 7.60% |21 4.90%
No opinion |58 7.10% |30 7.80% |28 6.50%
Agree 511 |63.00% | 230 |60.70% | 281 65.00%
Eating fast food withlow | hicaqree 139 |17.10% (60 | 15.80% | 79 18.30% | 0.049*
vegetables cause an increase in
weight No opinion | 161 |19.90% |89 |23.50% | 72 16.70%
Eating consistent grain Agree 167 | 20.70% | 86 22.60% | 81 19.00% | 0.089
(freekeh, burghul, wheat cause _
No opinion | 351 |43.50% | 150 |39.50% | 201 47.10%
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Decrease eating fruit and Agree 431 |54.10% | 196 |52.40% | 235 55.60% | 0.673
vegetables increased the _
probablhty of chronic disease D|Sagree 175 22.00% | 85 22.70% | 90 21.30%
No opinion | 191 |24.00% |93 24.90% | 98 23.20%
Eating food rich in fibers Agree 458 |57.20% | 208 |55.30% | 250 59.00%
causes an increase in satiety _
No opinion | 215 |26.90% | 106 |28.20% | 109 25.70%
TV and mass media which Agree 266 |33.30% | 123 |32.90% | 143 33.60% | 0.115
propagate for certain food
products contribute to increase
food rich in dietary fibers Disagree 211 |26.40% | 111 |29.70% | 100 23.50%
No opinion | 322 |40.30% | 140 |37.40% | 182 42.80%
It is difficult to eat the Agree 367 |46.00% | 177 |46.70% | 190 45.30% | 0.761
recommended amount of _
Disagree 200 | 25.10% | 97 25.60% | 103 24.60%
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dietary fibers daily No opinion | 231 |28.90% |105 |27.70% |126  |30.10%
The concern in eating fibers Agree 230 |28.70% | 107 |28.40% | 123 28.90% | 0.744
isn’t harmful _

Disagree 354 |44.10% | 169 |44.90% | 185 43.50%

No opinion |218 |27.20% | 101 |26.80% | 117 27.50%
Increase eating fruit and Agree 194 | 24.20% | 90 23.90% | 104 24.60% | 0.939
vegetables daily cause digestive [—
disorder Disagree 356 |44.50% | 167 |44.30% | 189 44.70%

No opinion | 250 |31.20% | 120 |31.80% | 130 30.70%
Increase eating legumes cause a | Agree 333 |41.80% | 150 |40.20% | 183 43.30% | 0.685
negative effect on the digestive _
System espec|a”y|n hea'thy D|Sagree 216 27.10% | 104 27.90% | 112 26.50%
people No opinion | 247 |31.00% |119 |31.90% | 128  |30.30%
Food rich in dietary fiber have | Agree 200 |24.90% | 98 25.90% | 102 24.00% | 0.228
an unacceptable taste _

Disagree 330 [41.10% | 163 |43.10% | 167 39.30%

No opinion | 273 |34.00% | 117 |31.00% | 156 36.70%




66

The darker color of bread Agree 300 |37.40% | 125 |33.10% | 175 41.20% | 0.042*
means containing more fibers _

Disagree 194 | 24.20% | 93 24.60% | 101 23.80%

No opinion | 309 |38.50% |160 |42.30% | 149 35.10%
It is better to consume dietary | Agree 381 |47.30% | 194 |51.20% | 187 43.80% | 0.064
fibers as supplements _

Disagree 174 | 21.60% |81 21.40% | 93 21.80%

No opinion |251 |31.10% | 104 |27.40% | 147 34.40%
Peeling fruits decrease the Agree 496 |60.90% | 228 |59.50% | 268 62.00% | 0.176
amount of fiber. :

Disagree 137 |16.80% | 59 15.40% | 78 18.10%

No opinion | 182 |22.30% | 96 25.10% | 86 19.90%

Significant at the level of 0=0.05 *

Chi-square test used
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4.8. The Relationship Between Fiber-Related Knowledge,

Practices, and Attitude:

There were no significant relationships between the overall score of
knowledge and dietary practices which were discovered by using the Nova
test. However, item 4 had a significant relationship which is “separating
vegetables from a meal rather than consuming it”, p=.036. Most students
do not separate the vegetables from the main meal which is considered as a
good practice and the mean value was 7.42+ 2.43. Furthermore, item 6 had
a significant relationship p= 0.01. “eating processed meat (Sausage) with a
snack more than eating hummus and falafel”, p= 0.01, however, most
students didn’t eat processed meat with a mean value 7.27£2.46. Item 8
"drink juice more than cocktail" had a significant relationship p=0.037.
Most students didn’t drink juice more than cocktails with a mean value
7.36x 2.49. To conclude, there was a significant relationship for most items

of attitude and knowledge. Refer to table 4.9.
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Table 4.9. The Relationship between Fiber-Related Knowledge and Attitude

Question Level Mean + SD P-value
Eating fruits and vegetables give good health Disagree 6.53+ 2.59 0.05*
No opinion | 6.47+2.44
Agree 7.12+2.44
Eating fast food with low vegetables cause an increase in weight | Disagree 6.74+ 2.39 0.000
No opinion | 6.48+ 2.35
Agree 7.31+£2.47
Decrease eating fruits and vegetables increased the probability Disagree 6.85+ 2.57 0.050
of chronic disease No opinion | 6.81+2.35
Agree 7.25+2.44
Eating food rich in fiber cause an increase in satiety and cause Disagree 6.79 £2.57 0.001
feeling in the fullness No opinion | 6.64 +2.51
Agree 7.35+ 2.36
The concern in eating fiber isn’t harmful Disagree 7.49 +2.39 0.000
No opinion | 6.62 £2.53
Agree 6.81+ 2.40
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Food rich in dietary fiber have an unacceptable taste Disagree 7.44+ 2.33 0.000
No opinion | 6.84+ 2.47
Agree 6.57 £2.49

The darker color of bread means containing more fiber Disagree 7.17+ 2.59 0.008
No opinion |6.71 2.44
Agree 7.32 +2.38

It is better to consume dietary fiber as supplements Disagree 7.43+2.44 0.007
No opinion | 6.68% 2.45
Agree 7.12+2.43

Peeling fruits decrease the amount of fiber in it Disagree 6.02+ 2.35 0.000
No opinion | 6.32+2.34
Agree 7.59 +2.37

One-Way Anova tests used
Significant at the level of *a=0.05
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4.9. The Relationship Between Dietary Habits, Knowledge,
and Obesity:

The first test was used by chi-square. The result demonstrated a significant
relationship for question 4 "eating whole bread” P=0.006, question 8
"drinking enough water more than 10 cups” p=0.025, question 9 "eating
nuts twice a week at least” p=0.004, question 10 "eating fish regularly
twice a week" p=0.043, and for question 12 "drinking sweet juice daily”
p=0.00. However, there was no significant relationship between weight
status BMI and the score of knowledge. Here, One-Way ANOVA test was

used.
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Chapter five
Discussion

This study successfully determined the level of knowledge, dietary
practices of the dietary fiber intake among a representative sample of
Palestinian adolescents from five districts across the West Bank. The
adequate sample size was achieved to answer the questions of the study and
to conduct the required statistical analysis. The sample was divided on a
comparative basis between gender and districts. And, up to our knowledge,
this study is the first study in Palestine that reported, on a comprehensive
way, the attitudes of knowledge and the practices regarding dietary fiber
among Palestinian adolescents. The main findings of this study were

discussed in the following sections.
5.1. Nutritional Knowledge:

The aim of this study was to examine the relationship between nutritional
knowledge and nutritional status among Palestinian adolescents. In
addition, the study also aims to assess the relationship between socio-
demographic factors and the level of fiber-related dietary knowledge and
practices. The results showed that nutritional knowledge was inadequate.
There was a significant correlation between nutritional knowledge and

income level, father's level of education, and gender.

The overall mean nutritional knowledge score was (7.04+2.45) out of 16.
However, the score is considered to be insufficient because all items

include basic nutritional knowledge that students should normally be aware
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of. By comparing these results with the results of previous studies, it was
noted that some studies showed a similar low level of awareness or
knowledge, while other studies showed a higher level of awareness. For
example, there is a study which was conducted by Norlida et al. (2018)
among Malaysian adolescents in rural and urban areas. In the study,
Norlida et al. asked questions about the dietary fiber food sources, as well
as the role of dietary fiber in health. The study found that the mean score of
the correct answers was (54.4+ 11.3) % (75). Similarly, another study was
conducted by Nabeel et al. (2017). The study found that 86% of students
from 4 different private schools aged 9 to 13 had a low nutritional
knowledge score (9/16). However, Nabeel et al. study evaluated general
nutritional and healthy knowledge as they had questions about energy
balance and portion size. And, Even though these questions were different
from the current study items, a low level of knowledge is reported in both

studies (79).

Regarding the gender difference in nutritional knowledge, female students
demonstrated a significantly higher level of nutritional knowledge
(7.26+2.35) compared to male students (6.79+2.54). This finding is
supported by the literature; Wardle et al. (2004) study which reported that
female gender has a higher level of nutritional knowledge compared to
males. Furthermore, the study reported that there is a higher level of
adherence to national food-based dietary guidelines among females

compared to males (80). This may be explained by the fact that females
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usually pay more attention to their health and diet as they usually have
more concern about body weight and body shape (81). What’s more,
women are more interested in cooking and food preparation so cooking
effects and other related information make women generally has a higher

level of nutritional knowledge (80).

Despite this, Raquel et al. (2016) reported that there were no statistically
significant differences in the nutritional knowledge score between genders
among Portuguese adults. However, Men scored lower knowledge, but this
lower score did not reach a significant level. This difference can be
explained by the differences between the current study with Raquel et al.
study in terms of the differences in the characteristics of the sample, such
as age group and sampling frame (82). Various levels of nutritional
knowledge were reported based on monthly income. The study found that
the total knowledge score was higher among students with monthly family
income equal to 3000-5000 NIS compared to students with monthly
income less than 3000 NIS.

This finding is supported by the literature, in a study conducted in England
by K.pamenter et al. (2000) where they reported that knowledge declining
with the decline in socioeconomic status (83).0One possible explanation is
that low socio-economic status had few opportunities to understand health
information and to learn about nutritional knowledge. The current study
found that parent's qualifications have an impact on fiber knowledge. The

fathers who have higher education, their kids achieved higher scores of
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knowledge. It is clear that high education of parents could be translated into
good nutritional knowledge, decision-making, dietary style and role model
that could positively influence adolescent knowledge, eating habits and,
consequently, dietary intake (84). Moreover, parents who are better
educated can easily use sources of educational materials about healthy food
and nutritional information from newspapers, magazines, articles, and so
on (83). For better understanding and interpretation of the results in the
current study, categorizing the knowledge items into domains that may
explain why different questions had different percentages of correct
answers. These domains are divided into 6 domains. The first domain is
(Dietary fiber food sources items 1,3,4,5,15), second domain (health effects
of the dietary fiber items 8,10,12,14), third domain (fiber types and
classifications item 11), fourth domain (serving size of fruit and vegetables,
dietary fiber recommendation items 2,7), fifth domain (effects of peeling
on dietary fiber contents items 9,16), and sixth domain (dietary fiber

digestion items 6,13).

The dietary fiber food sources were assessed in items 1, 3, 4, 5, and 15. To
begin with item 1, the knowledge item 1 asked about the food that can be
eaten to increase dietary fiber intake. Most of the students (73%) answered
the question correctly. Besides, in the before mentioned Malaysian study,
the majority of the respondents (86.6%) answered the question correctly,
too (75). These almost similar percentages of the correct answer may be

explained by the fact that this item asked about very basic nutritional
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knowledge information. Also, in question 3, most of the students (60.9%)
gave the correct answers while in question 4 more than half of the students
(55.8%) gave an incorrect answer. In question 5, half of the students
answered the question correctly. The lowest correct answered question in
this domain was item 15 (sources of dietary fiber) (37 % only give a correct
answer). This may be explained by the reason that students may not receive
such information from the school curriculum, teachers or family members.
While there is a similar study conducted among the Portuguese population,
the result showed that the percentage of the correct answer was 51% for a
similar question (85). This may be due to differences in the study sample

and study populations.

The second domain had four items, examining the effects of dietary fiber
on health. In both questions 8 and 10, around half of the students answered
the questions correctly (49.9%, 53.8% respectively). The daily
recommendation of dietary fiber intake was assessed in item (2), in which
only 40% of the students answered this question correctly. A similar
question was asked in the Malaysian study, the percentage of the correct
answer was also low (27 % for urban and 45.9 % for rural) (75). The other
item asked about the number of servings of fruits and vegetables that
should be taken every day to achieve the recommended amount of fiber.
This item had a very low percentage of correct answers (8.4%). This means
that most students do not know the required amounts of fruits and

vegetables they should consume every day. However, this percentage of the
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correct answer is low compared to a similar study that asked for the same
information. This similar study was conducted in Sharjah, United Arab
Emirates, with the percentage of the correct answers being similar (31%)

for males and (69%) for females (79).

In items 12 and 14, which asked about the health effect of fiber on the
intestine, the percentage of correct answers were; 32% and 24.7%,
respectively. This means that the students had a very low knowledge about
the fiber health effects on intestinal health, and chronic diseases. This rate
of incorrect answer reflects a low level of knowledge about the importance
of fiber on health. Compared to the Malaysian study, it was reported that
75% of the correct answers were in a question that asked about the effect of

fiber in weight reduction specifically (75).

The third domain had only one item (no.11). The item asked about the
types of dietary fiber. Nearly 76% of the answers were incorrect. This high
percentage of the false answers was expected since this type of information

IS not common among the general population.

The fourth domain had two questions (Question 2, Question7). Most
students did not answer the questions correctly (40 %, 8.4 % respectively).
Item 7 (the number of serving sizes of fruits and vegetables) had the lowest
percentage of the correct answer compared to all items concerning the
knowledge questions. Perhaps this low percentage is due to the lack of
nutritional knowledge on the part of their parents or the school curriculum.

And adolescents, at this age, always take unhealthy eating behavior and do
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not like eating fruit and vegetables, so they were not aware of this

information.

The fifth domain had two Items (9, 16) which examined the effects of fruits
and vegetables peeling on dietary fiber contents. The percentages of the
correct answers were 53.8% and 57.7%. This percentage was higher than
what was reported among Romanian people study, that only 10.2% fully
supported the statement "that unpeeled fruits had fewer fibers than peeled

one (86).

Finally, the sixth domain had two Items; item 6 and item 13. The
percentage of correct answers were; 40 %, 44.3%. A similar question was
used in a study conducted by Martinho et al. (2013). The item asked about
the calorie content in the dietary fiber. In the current study, 45% of the
students answered that dietary fiber provides calories. This percentage of
the correct answers may be explained by the reason that the students just

considered calories as a normal item in dietary components (85).

5.2. Attitude Regarding Dietary Fiber Intake According to

Gender:

In the current research, the student's attitudes to dietary fiber intake and
health effects were assessed using 14 items. The items were grouped into
four domains according to the similarities of the contents to allow a better
understanding. First, the first domain regarded the attitudes on health
effects of fruits and vegetables intake. Which was represented in Question

1, 2, 4, and Question 9. Second, the next domain was attitudes about whole
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grains consumption. This was set outin Question 3, and Question
10. Next, the third domain concerned the attitudes towards dietary fiber
consumption in general. Which were seen in Question 5, 7, 8, 11, 12, 13,
and Question 14. Finally, the fourth domain covers the attitude of the role
of mass media in raising the consumption of fruits and vegetables as seen

in Question 6.

The students' beliefs in the health benefits of fruit and vegetables were
assessed in the first domain. 86.7% of the students in item 1 and 68% in
item 2 agree that consuming fruit and vegetables gives good health and
eating fast foods with low vegetables causes weight gain. In addition, in
item 4 half of the students agreed that declining intakes of fruit and
vegetables could lead to a chronic illness. Also, in item 9, less than half of
the students disagreed that consuming fruit and vegetables may cause
digestion disorders. The high percentage of positive attitudes towards fruits
and vegetable consumption may be attributed to traditional dietary advice
which encourages adults and children to increase their intake of fruits and
vegetables. Regarding the fiber content in food, 38.5% (42.3% males,
35.1% females) of the students had no opinion about the darker color of
bread containing more fiber. This may be explained by students' lack of
knowledge about the whole grains and the grains processing that affect the
grains color and nutritional values. In addition, the misleading practices
that may be used by the manufacturers to offer a fake darker color of the

grains products.
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The second domain, Question 3 and Question 10 asked about the effect of
wholegrain on the digestive system. The students disagree by the
percentage of 35.8% in Question 3, and 27% in Question 10 that whole-
grains harmed the digestive system. These results are due to the discomfort
that may occur after eating food rich in fiber, such as bloating. Therefore,
they may think that fiber causes digestive disorder. In the third domain, in
Question 5, 57.2% of the students agree that eating food rich in fibers
causes an increase in satiety and causes a feeling of fullness. In Question 7,
less than half of the students 46%believed that they cannot reach the

recommended amount of dietary fiber.

In Question 8, 28.7% of the students think that eating fiber is not harmful.
However, in Question 11, 41.1% of the students disagree with this
statement. In Question 13, half of the students 47.3% think that consuming
fiber as a supplement is better than eating it from natural sources. In
Question 14, a good percentage of the students 60.9% had an appositive
attitude regarding the effects of peeling fruits decreases fiber content. In the
fourth domain, Question 6 low percentage of the students (26.4%) rejected
that mass media encourage consumption of dietary fiber, and less than a

half had no opinion.

In this study, the results showed that there was a significant difference in
eating fast food with low vegetables that causes a weight increase and

darker bread color that contains more fiber (females agree that fast food
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increases weight more than males while males had no opinion about the

statement that darker color of bread means containing more fiber).

Abu-Mweis et al. (2014) reported that males usually eat fast food more
than females (87). The cultural restriction on females moving out as
compared to males may explain this finding. Whereas males usually stay
away from home for a longer time, prefer to eat with friends, and have a
limited time to prepare food, females usually stay at home preparing food.
Moreover, females may avoid eating fast food as they know that fast food

contains higher calories and higher fat.
5.3. Practices Regarding Fiber Intake and Gender:

Regarding the participants' dietary practices related to fiber intake, it was
found that more than half of adolescents (59.1% females and 50.1% males)
prefer eating chips, chocolate and they prefer it more than eating lupine and
nuts. Similar findings were also reported among Bahraini adolescents;
58.9% prefer consuming potato chips rather than eating legumes and nuts

as snacks (90).

With regard to fruits and vegetables (fiber-rich food) consumption, 5 items
in the practice session were asked in different ways about the different
eating habits of fruit and vegetables. Although almost half of the students
reported that they eat fresh or cooked vegetables daily, a significant
percentage (around 50%) of them reported that when they eat fast food,
they do not try to increase their vegetable intake. Also, with regard to

traditional cereal consumption, such as Freekah and Burghul, more than
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50% of students do not prefer to eat these grains. This may be explained by
a number of possible reasons such as the harder texture, the different tastes,
the availability of whole meal grains at home, the geographical location,
the difficulties in accessing whole grain food in restaurants, or the lack of
whole grain products in school cafeteria and canteens as well as the

considerable impact of social media impact on food choices. (91).

Regarding traditional cereals consumption such as Freekah and, Burghul,
more than 50%of students don’t prefer to eat these grains. This may be
explained by the harder texture, different taste, availability of whole meal
grains at their homes, or may be due to geographical location. Moreover,
the difficulties in accessing whole grains food in restaurants, the absence of
whole grains products in the school cafeteria and canteens (91). In addition,
the considerable impact of social media impact on food

choices.

It was reported that 26% of students eat whole-meal bread more than white
bread. These findings can be explained due to the sensory characteristics of
whole-meal bread when compared to white bread. These attributes refer to
the higher price of whole-meal bread as well as its low availability in the
supermarket, and the presence of white bread, therefore, a higher
consumption of the available type of white bread. An example to
that, Pohjanheim et al (2010) reported that adolescents preferred whole
grain bread and declared that they are healthier than refined bread. The

participants had a positive attitude towards the consumption of whole grain
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bread and the adolescents mentioned many reasons for the consumption of

whole grain bread such as its soft texture, taste, and fullness (99).

Nearly half of the students prefer to eat processed meat, even if they know
it is not a healthy food choice. The taste of processed meat products, the
soft texture and the cheap prices compared to home-cooked meat may lead

to this relatively high rate of processed meat consumption.
5.4. Overweight and Obesity Prevalence

In this study, the overall prevalence of overweight was 20.8%, obesity was
10.4%, and normal weight was 65% and underweight was 3.8%. In
addition, the prevalence of obesity and overweight among adolescents has
increased in Palestine. For example, 13.8% and 3.3% of adolescents in a
secondary school in Hebron are overweight and obese, respectively (93).
Jildeh et al (2002-03) study showed that in East Jerusalem, the prevalence
of overweight (24.3%) and (9.9%) of children was obese among Palestinian
adolescents (69). Also, Mikki et al. (2009) determined the prevalence of
overweight and obesity among Palestinian adults aged (35 = 11, 2)
years. The study showed that the prevalence of overweight/obesity in
Ramallah was higher than in Hebron; 12.9%, 11.2% were overweight,
while 7.0%, 4.1% were obese in Ramallah and Hebron, respectively (94).
Taking this into consideration, our result of overweight and obesity
prevalence lies within the reported values in different studies conducted in

Palestine.
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While there was a significant relationship between BMI categories and
eating whole meal bread, the inverse association with cereal consumption
for being overweight, and obese, there was no significant relationship
between weight status and nutritional knowledge score according to (BMI).
These findings can be explained by the fact that cereal rich in fiber has
lower energy content, lower glycemic index, and more feeling of satiety.
Legarrea et al. (2015), for example, reported that dietary habits are crucial
factors in obesity occurrence, such as meal frequency. And, generally,
adolescents who eat meals regularly are found to be normal in their weight

(95).

Another study found that eating chicken, fish, and potato chips was
associated with an increase in body weight among female university
students. Chicken and fish eating contain a high amount of calories and fat
due to cooking and eating habits, as well as the potato chips that were

expected to increase weight due to high fat and energy.

The current study found that fast food consumption is not associated with
obesity. This result was surprising, but as our current study was conducted
among young age groups, the reason may be that the effect of dietary habits
may appear later on or after a few years. Another reason is that the study
reported only the practice and did not estimate the portion of the consumed

food (96).

Choumenkovitch et al. (2012) found that whole-grain consumption is

inversely associated with body weight. Children who consume more than
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1.5 whole grain/d serving size have a significantly lower BMI compared to
children who consume less than one serving/d. The clear reason for this
difference is that the whole grain consumption may have reduced body
weight due to slow digestion and delayed carbohydrate absorption, which

lead to improved insulin sensitivity and may encourage satiety (97).
5.5. Dietary Habits and Gender:

The present study demonstrated that about 35% of total students (40% of
males, 31% of females) eat their meals on a regular basis most of the time.
Also, 23% of students (25% males, 22%females) sometimes eat processed
meat. In addition, about 46% of students (50% of males, 43% of females)
always eat breakfast daily. However, there were significant gender
differences in: eating regular meals, eating processed meat, and eating
breakfast every day. Males tended to eat regular meals, processed meat,
and breakfast more than females every day. These findings are consistent
with findings from a variety of studies. Heyam et al., for example, found
that 55% of females skipped breakfast. Musaiger et.al also reported that
56% of Bahraini females had skipped breakfast (98). Moreover, Alsabbah
et al. (2004) found that girls consume more sweets, vegetables and fruits,
and less milk and soft drinks (99). By the same token, Abu-Mweis et al.
(2014) reported that the overall mean milk products and breakfast
consumption was higher in males than females (4+ 2.5, 3.3+ 2.6) times a

week, respectively.
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As can be seen, our results are similar to the findings of Alsabbah and Abu-
Mweis concerning fruits and vegetables eating that was higher in females
than males, and that skipping breakfast was higher in females. From
literature, we observed gender differences in dietary habits that might be

correlated with nutritional knowledge.
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Chapter six
Conclusion , Recommendations and limitation
6.1. Conclusion:

The level of nutritional knowledge on dietary fiber was insufficient. There
was a statistically significant higher level among females compared to
males. In addition, there was a statistically lower level among students
from low-income families. Moreover, students whose parents have a high
education scored substantially higher levels of fiber-related knowledge
compared to other groups. The students were unaware of several facts of
nutritional knowledge. The majority of students lack knowledge about
various items. For example, serving size of fruits and vegetables, dietary
fiber recommendation, dietary fiber digestion, dietary fiber classification,
and dietary fiber health effects. The dietary habits of the study sample
revealed a considerable prevalence of unhealthy dietary practices, such as:
skipping breakfast, insufficient fruits and vegetable consumption, lack of

eating whole bread, and eating fast food.

The findings from this research confirm that there was a substantial
difference between the sexes. Males are more committed to eating meals on

a daily basis, eating breakfast, and eating processed meat than females.

Females showed negative attitudes towards the health benefits of legumes
in the digestive system. However, there was a marked difference between

genders. For instance, females had a noticeable positive attitude more than
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males particularly in the case of low-eating vegetables leads to an increase

in weight, and darker color of bread means containing more fiber.

The study established a major association between dietary habits and
obesity. Considerable prevalence of obesity and overweight was identified.
There was a substantial combination of consuming whole-bread, drinking
enough water for more than 10 cups, eating nuts at least twice a week,
eating fish regularly twice a week, and drinking sweet juice daily. There is
also no important relationship between the weight status of the BMI and

the knowledge score.

There was a major gap between the sexes. Females tend to eat chips and
chocolate rather than to eat lupine and nuts compared to males. There was
also a significant relationship with most of the items of attitude and

knowledge.
6.2. Recommendation:

The results of this study highlighted the value of implementing a school-
based education program to improve nutritional knowledge and promote
healthier dietary habits among school students. Also, it aims to draw the
attention of policymakers in the Ministry of Education to strengthening

school health and nutrition programs.

Since the results have shown a significant association between knowledge
and family characteristics, it is necessary to recommend parental
involvement in the school education program as this helps to apply

healthier dietary habits in the home environment. Moreover, it is worth
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suggesting and recommending instructional modules to be incorporated
into the school curriculum to encourage food choices and a healthy
lifestyle. Therefore, the curriculum for nutrition education should be

strengthened.
6.2.1. Research Recommendation

Based on the findings of this research, the following may be suggested for
further research. First, similar studies are required to determine the
knowledge, attitudes, and practices of dietary fiber among different school-
age students. Second, detailed cross-sectional studies are needed to assess
the intake of dietary fiber and the factors that influence the intake of fiber.
Other studies are important to establish the relationship between fiber
intake and health status between different age groups. Third, educational
intervention studies are recommended to improve the knowledge and
practice of school-age students using new technologies such as Smartphone
apps, social media, or other innovative methods. Finally, local studies are
required to validate the Food Frequency Questionnaire on fiber intake
(FFQ Fiber Screener) in order to adapt the Palestinian cultural food and

facilitate the screening studies on fiber intake in different age groups.
6.3. Limitation:

The main limitation in this study was the absence of data on dietary
intake due to the lack of a Palestinian food composition table and also the
lack of validated methods to evaluate dietary intake within this age group

in Palestine. Even though the study sample size was adequate, but the study
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included only governmental schools. Since the nature of the study was a
cross-section study, it was possible to determine the relationship between
the variable and it was not possible to determine the cause and effect of the

relationship.

In conclusion, the findings of this study highlighted the value of
implementing a school-based education program to improve nutritional

knowledge and promote healthy dietary habits among school students.
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School information

School name

District

Residence 1- City 2- Village  3-Camp

School Category 1-Basic  2- Secondary 3- Higher school
Date of collecting data \ \

sociodemographic information: first section

Birth Date

Grade

1- Eighth grade 2- Ninth grade  3-Tenth grade

Residence

1- City 2- Village 3-Camp

Type of Family

1- Nuclear family (mother ,father, children)

2-Extended family (grandmother ,grandfather, uncles)

Family number

Number of brothers and sisters
living at home

Number of the family members

Father's educational
level

1- Not educated

2- Primary education
3- Secondary

4- Diploma/University
5- master

6- Others

Mother's educational
level

1- Not educated

2- Primary education
3- Secondary
4-Diploma/University

5-  master
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6- Others

Father's occupation

1- Nowork
2- Governmental
3- Professional work

4-  Free business

Mother's occupation

1-  No work
2-  Governmental
3-  Professional work

4- Free business

Family income

1- Less than 1500

2- 1500-3000

3- 3000-less than 5000
4-  More than 5000

Second section :medical history ,smoking,life style

Do you have chronic disease 1- Yes
2-No
Do you take permanent treatment | 1- Yes
2-No
Do you make previous surgical Type of surgery
operation
Are you smoker 1- Yes
2-No

If the answer yes

1- Regular smoker

2-  lIrregular smoker

Type of smoking 1-Nagrile
2-Ciggerate
Duration of smoking
Is there a family member who 1- Yes
smokes
2-No

Amount of number sleeping hours
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Time of sleep

Time of waking up

How are you going to school

1-On foot

2-By transport

Do you play sport

1- yes ,regularly
2- No, irregular

3- Don't play sport

Amount of hours watching TV

Hour/day ----------

Section 3 —A-: nutritional status assessment-Anthropometric

Measurements

First reading

Second reading

Average

Height

Weight

Section 3 —B-: nutritional status assessment- dietary

habits

Question Always | Most | Some | Rarely | Never
of times
times

Taking meals at fixed
time

2 Eating whole fresh fruit
or drinking juice daily

3 Eating fresh or cooked
vegetables

4 Eating whole bread

5 Eating processed meat

6 Eating fast food

7 Eating diary product
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daily

8 Drinking enough water
more than 10 cups

9 Eating nuts at least
twice a week

10 Eating fish twice a
week

11 Eating 3 basic meals
daily

12 Drinking sweet juice
daily

13 Eating breakfast daily

14 Eating sweets daily
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Knowledge, Attitude, and Practice Regarding Fiber Intake
Section four:

Please choose the correct answer to the following questions:

1 | Which of the following food 1- dairy product
can be eaten to increase the 2- meat
intake of dietary fiber: 3- fruits and vegetables
2 | The recommended amount of 1- 10-15 g/daily
dietary fiber for both males 2- 40- 50 g/daily
and females is: 3- 25-38 g/daily
3 | The amount of dietary fiber in 1-  Whole bread contains
white bread and whole bread more fiber than white
Is: bread.

2- The amount of dietary
fiber is the same.

3- Bread does not contain
fiber.

4 | The amount of dietary fiber in 1- Fruit juice contains less
fruit and its juice: fiber than fruits.

2- The amount of dietary
fiber in fruit juice and
whole fruit is the same.

3- Squeezing fruit increases
the amount of fiber in
juice.

5 | Which of the following food 1-Legumes (chickpea, beans)
Is rich in fiber: Nuts (wall nuts, peanuts ,almond)
2-
3- All answers are true.
6 Which of the following Digestion and absorption occur in
statement is true regarding 1- stomach.
dietary fiber digestion: Digestion and absorption occur in
2- intestine.
3- Dietary fiber is indigestible.
7 The number of fruits and 1- (5-7 serving size)
vegetables serving sizes that 2-( 2-3 serving size)
are recommended according
to the diet pyramid: 3- One serving for fruit and one
serving for vegetables.
8 The Beneficial effects of 1 -Maintain ideal weight.
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dietary fiber on health:

2-Improve red blood cell function
3- Decrease food allergy.

9 Differences in dietary fiber 1- Whole grain is good source for
content between peeled grain | fiber.
and unpeeled grain: 2-Grains do not contain dietary
fiber.
3-The amount of fiber is based on
the cooking method.
10 The effects of dietary fiber on | 1- Increase satiety.
meals: -Increase appetite and delay
2satiety feeling
3- Fiber does not affect satiety
feeling.
11 The main types of dietary 1- Soluble and insoluble fiber.
fiber are: Digestible and indigestible fiber.
2-
3- All fibers are the same.
12 Diseases that are 1- Obesity
recommended to increase 2 Diabetes
fiber consumption:
3- Anemia
13 Where does fiber change into | 1- Stomach
a calories: 2-  Small intestine
Fiber is not a source of calories.
3-
14 The effects of dietary fiber on | Increase microbiota in intestine.
intestine: 1-
Help to get rid of harmful and
2- beneficial bacteria.
3- Dietary fiber has no effect on
microbiota on the intestine.
15 The sources of dietary fiber: Fiber only found in animal

1- sources.

Fiber only found in plant sources.
2-

Fiber found in both plants and
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3- animals foods.

16

Peeling fruits and vegetables | 1- Peeling fruits and vegetables
affects the amount of fiber in | decreases the amount of dietary

it: fiber.

fiber in it.

2- Fiber only found in peels and
peeling causes a fiber loss.

3-Peeling fruits and vegetables
does not affect the amount of

Practice regarding dietary fiber intake

number Paragraph Yes | Some | No
times
1 Eating fresh or cooked vegetables with each meal
2 Eating fruits daily
3 Eating salad continuously with each meal
4 Putting the vegetables aside from ameal rather than
eating it
5 Eating whole bread more than white bread
6 | Eating processed meat(Sausage, )with snack more than
eating hummus and falafel
7 Eating chips and chocolate and prefer it more than
nuts and lupine
8 Drink juice more than cocktail
9 Eating grains such as burgul and freekeh instead of
rice and white bread
(1) Eating vegetables with fast food to increase fiber

intake
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Attitude related dietary fiber intake

No
number paragraph Agree | Disagree | opinion
Eating fruits and vegetables promotes good
1 health
Eating fast food with low vegetables induces
2 weight gain
Eating whole grain (freekeh ,burgul, wheat
3 causes dyspepsia
Reducing intake of fruits and vegetables
4 raises the risk of chronic illness
Eating food high in fiber causes increased
5 satiety and fullness
TV and mass media which propagate for
certain food products contribute to the
6 increase in food rich in dietary fiber
It is difficult to increase the amount of
7 dietary fiber
8 It isn't harmful to eat fiber
The increase in the daily consumption of
fruits and vegetables causes digestive
9 disorders
The rise in the consumption of legumes harms the
10 digestive system
Food high in dietary fiber has unacceptable
11 taste
12 A darker color of bread means more fiber
It is better to consume dietary fiber as
13 supplements

14

Peeling fruits reduces the amount of fiber in
it
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