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Abstract: Background: Dietary pattern established in early childhood significantly influence the probability of
having less tendency towards junk food which certainly result in malnutrition whether under/overweight or obesity.
Nutrient intakes were compared with Recommended Dietary Allowances RDA (1989) and percent RDAs were
computed. Objective: The main objective of the current study to report nutrient intake among preschool- aged
children in some kindergartens in kingdom of Saudi Arabia, in Jeddah and compare as percent of RDA. Subjects and
Methods: A cross-sectional descriptive study was conducted on preschool children male (n= 66), female (n=55).
Anthropometric data were taken using standard methods, from 121 children Saudi (77.7%) and the remaining was
non-Saudi (22.3%). Aged 24 - 72 months with the aid of a questionnaire from Kindergarten children's and preschool
child mothers by direct contact or by telephone. Logistic regression analyses were performed to estimate the
influence of various parameters. Seven 24-hour dietary recalls assessed nutrient intakes, which were compared to the
Recommended Dietary Allowances of National Academy of Science's. Results: The mean ages in months of the
studied preschool children were 52.2 + 11.20 months. Diet quality has been shown to be better among children that
do meet current recommendations. The average intake of energy was lower than RDA by 35% for preschool
children. Energy from carbohydrates was below the recommended values (53.5% of energy was observed vs. 55 %
of energy is recommended). Low intake of calcium (85.6%), iron (72.45%) and potassium (57.45%) as percent of
the RDA among children of all age groups observed in this study. Mean intake of vitamins; thiamin, niacin and
vitamin D (0.48 + 0.196, 4.99 + 2.6503 and 3.92 + 2.33) for Saudi and, (0.38 + 0.16, 3.768 + 2.11 and 2.88 + 2.41)
for non Saudi children respectively. It found that the difference between the two groups was significant at p <0.05.
Data was analyzed by SPSS statistical package version 10. Conclusion: These results indicated to the need for
improvement in dietary habits among Jeddah children in order to produce a healthful diet and to prevent diet-related
diseases in our future adult population. Community and/or school based nutrition education programs are needed to
increase children and parents’ awareness of the health risks arising from food intakes deviating importantly from the
recommendations. It should be further investigated in more detail how this preschool age group dietary pattern,
influences their nutrient intakes in order to check whether the current recommended dietary allowances represent
the most optimal dietary intake for this group of preschool-aged children. At last, research should assess the health
risks associated with these unhealthy eating habits of young children, deviating importantly from the age specific
recommendations.
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1. Introduction formation of food preferences and the controls of
As mammals, we all begin life on an exclusive food intake (Leann; 2002).

milk diet. During our first years, the transition to a Although good nutrition is important during the
modified adult diet takes place; to maintain growth whole life course, it is especially important during the
and health, the infant must learn to accept at least first years of life, since these are the most crucial
some of the foods offered. Individual differences years for normal physical and mental development.

among children in the controls of food intake begin to In young children, dietary intake is not only
emerge during this early transition period. As linked to growth, development and nutrition-related
children’s genetic predispositions are modified by diseases (such as deficiencies and toxicities), but also
learning and their experiences with food and eating, to risk factors for chronic diseases such as obesity,
food preferences and more adult-like controls of food increased cholesterol levels and hypertension (Ernst
intake begin to emerge. Early experiences with food and Obarzanek, 1994). In these first years of life
provide learning opportunities that are critical in the children acquire many of the physical attributes and

the social and psychological structures for life and
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learning (BMA; 2005 and Huybrechts et al., 2008).
Because unhealthy lifestyle patterns might continue
into adulthood (Boulton, 1995), it is important to
strive as early in life as possible for a high-quality
diet with optimal levels of food and nutrients to help
maintain optimal health.

Malnutrition is still a major public health
problem over large areas of the world, especially
developing countries and particularly amongst low
socio-economic groups (Samai ef al, 2009). Child
malnutrition is a wide spread public health problem
having international consequences because good
nutrition is an essential determinant for their well-

being. The most neglected form of human
deprivation is malnutrition, particularly among
Preschool children. (Vipin Chandran, 2009).

Adequate dietary intake and nutritional status among
children are important for their own growth,
development and function, and there is now
increasing evidence that childhood nutrition also
influences adult health. Thus, childhood diet needs to
be taken seriously in order to improve a nation’s
health as well as producing bright and active children
(Tomkins, 2001).

The role of certain nutrients and foods in the
prevention of chronic diseases like cardiovascular

disecase (CVD) and some cancers has been
highlighted by a large number of studies (Ascherio
and Willett1995 and Cummings and

Bingham1998). Specifically, diets with high fruit
and vegetable intakes have been shown being
associated with a lower risk of mortality (Huijbregts
et al., 1997) and of suffering cancer (Cummings and
Bingham, 1998) or CVD (Kant et al, 2000).
Because of this major role of nutrition in the
prevention of diseases as well as in growth and
development, a series of recommended dietary
allowances (RDA) (CEC,1993) ranging from infancy
until old age, have been set both at a national and
international level. In order to motivate the public to
meet such recommendations, Food-Based Dietary
Guidelines (FBDG) were developed based on these
RDA, though expressing recommended daily intakes
at the food group level, have been drawn up in
different countries (VIG, 2004 and US Department
of Agriculture, 2007).

Dietary pattern established in early childhood
significantly influence the probability of having less
tendency towards junk food which certainly result
into malnutrition whether under/overweight or
obesity (Perveen et al, 2010). Like many other
domains of development, young children’s eating
patterns are largely influenced by learning about what
is edible and non-edible and what is acceptable
within a family and the culture. A carefully timed
development exists between children’s early
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physiological and their increasing nutrition needs.
The literature regarding early childhood nutrition has
focused upon children’s changing nutrient
requirements for growth and health and has neglected
the social developmental framework from which
children’s eating behaviors and intake patterns
emerge (Perveen et al., 2010). Appropriate nutrition
during the childhood is essential for the maintenance
of normal growth and good health (Ministry of
Health, 1997).

Growth assessment best defines the health and
nutritional status of children, because disturbances in
health and nutrition, regardless of their etiology,
invariably affect child growth and hence provide an
indirect measurement of the quality of life of an
entire population (Onis et al., 1993).

The growth and mental developments are
indicators of good health and nutrition (WHO;
1995). The accurate assessment of the physical
growth and development of children is a subject that
gains the interest of pediatricians and public health
officers (Tanner; 1966). There is a worldwide
variation in size and shape between children
belonging to different populations of mankind
(Maysoon et al., 2004). In this context, the present
study focuses its attention on the nutrient intakes
affecting the Nutritional Status of preschool Children
by Nationality Compared with RDA in Jeddah KSA.

2. Subjects and Methods
Study population and design

Data used for these analyses derived from a
cross-sectional study in preschool children (2-6
years) include 66 boys and 55 girls were chosen by a
systemic random method, Saudi (77.7%) and the
remaining was non-Saudi (22.3%). Aged 24-72
months recruited from Two Kindergartens Kingdom
of Saudi Arabia, Jeddah city, all children were in
kindergartens and their house. The data collection
initiated in October 2010 and complete in April
2011.

The methodology of this study:

In order to satisfy the objective of the study
standard questionnaires was designed to cover the
Food habit; which includes appetite, number of meals
per day, favorite meal, and snacks. Seven days of
food intake (24-hour recall) was collected. The 24-
hour recall method was used to assess the usual
intake of energy and nutrients for seven consecutive
days. On the same day of the interview, the mothers
were asked to recall type and quantity of all foods
and beverages or snakes that consumed by the child
during the previous 24 hours, and they were also
asked to record the food intake during the other six
days in their homes. Then we conformed these units
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or parts into grams to calculate the daily intake from
different nutrients by using food composition tables
(Robert et al., 2003). Data of the 24-hour food intake
were coded and entered into the computer program of
food analysis. The food intake data were analyzed
based on food composition tables of the Egyptian
National Nutrition Research Institute. The nutritional
content of the food consumed or provided was
calculated from the data collected using standard
food tables (National Nutrition Institute, 2006).
Results were compared with current
recommendations for nutrient intakes Institute of
Medicine (2010) and the percentages of energy
derived from macronutrients; for the appropriate age-
gender groups from the Institute of Medicine, Food
and Nutrition Board, November 2010 which were
compared to the Recommended Dietary Allowances
of National Academy of Science's (1998).

Anthropometric indices

Anthropometric indices are combinations of
measurements. They are essential for the
interpretation of measurements. In children, the four
most commonly used indices are weight-for-height,
height-for-age, weight-for-age and BMI-for-age.

Weight and Height:

The weight and height of the children in the two
groups (boy and girl) were assessed. Height was
measured by a meter. The children were standing
without shoes on a flat surface with feet parallel and
heel together, and the head, back and heels in contact
with the vertical board. The height was recorded to
the nearest 0.1 cm (WHO, 1995). Weight of children
was determined by using an electronic scale
(Piscover, Poland) and was recorded to the nearest
0.1 kg. The children were weighed with light indoor
clothing and without shoes (WHO, 1995). The
anthropometric indices can be expressed in terms of
Z-scores to compare a child or group of children with
a reference population to assess their growth (WHO,
1995). Data of height and weight were entered into
ENA (Emergency Nutrition Assessment) for the
SMART program (WHO, 2007) and were
transformed into Z-score.

The statistical analysis included:

Data were analyzed by SPSS statistical package
version 10 (1998). The quantitative data were
presented in the form of mean, standard deviation and
range. One way ANOVA and the student T test was
used to compare quantitative data and Pearson's
correlation coefficient (r) has been also applied in
this study between two quantities variables.
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Significance was considered when P value < 0.05.
Insignificance was considered when P value > 0.05.

3. Results

A cross-sectional descriptive study was
conducted on preschool children male (n= 66),
female (n=55). Saudi (77.7%) and the remaining
were non-Saudi (22.3%). Aged 24- 72 months were
chosen by a systemic random method recruited from
two kindergartens, in Kingdom of Saudi Arabia,
Jeddah city.
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Figure (1): Percent Distribution of Nationality of
Preschool Children

Most of the children were Saudi (77.7%) and
the remaining was non-Saudi (22.3%) as shown in
the same table and figure (1).

% of Calugory of B
e B B 8 & B2

Figure (2): Percent Distribution of Categories of
BMI of Preschool Children

Figure (2) showed that the highest percent of
preschool children (43%) were underweight,
followed by (30.6%) had healthy weight and (26.4%)
were overweight.
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Table (1): Describes Anthropometric measurements of a Studied Sample of Preschool Children

Variables
Weight of Preschool Children (Kg)
Ideal of body weight
Preschool Children's height (Cm)
Body Mass Index

Ideal of Body Mass Index

Table (1) depict descriptive anthropometric
measurements of the study sample of Preschool
Children. We show mean + SD of body weight of
total males and females (16.19+ 3.29 kg) and
minimum weight 9kg, maximum weight 26 kg; and
the mean = SD ; minimum and maximum of ideal
body weight for representing subjects 1i. e.
(16.68+1.96, 12 and 21kg) respectively. Mean = SD

(Mean + SD) Min Max
16.19+3.29 9 26
16.68+1.96 12 21

100.87 +10.37 60 119
16.19+4.24 10 41.6
15.57+0.48 14.5 18

, minimum and maximum height of total responds
(100.87 = 10.37 cm) and minimum height 60cm,
maximum height 119 cm. While the mean = SD;
minimum and maximum of body mass index (16.19 +
4.24, 10 and 41.6) respectively. The same table
represents also mean + SD; minimum and maximum
Ideal of Body Mass Index i.e. (15.57+ 0.48, 14.5 and
18) respectively.

Table (2) Distribution of Nutritional Status of Preschool children

Anthropometry measurements

WAZ

HAZ

WHZ

Total

As can be seen in table 2, the logistic
regression analysis identified the distribution of
nutritional ~ status of Preschool children by
anthropometric measurements. According to weight
/age 88.4 % were normal, 8.3% were underweight
and 3.3% were overweight. According to Height /
Age (77.7%) were normal, 19.0% were stunted and
3.3 % were tall. While the percent of normal,
wasted, and obesity children according to
weight/height were 68.6%, 12.4 % and 19.0 %,
respectively.

Table (3) depict (Mean £ SD) and Pearson
Correlation of BMI of the study children by
nutritional status. As can be seen in table (3) the
level of underweight, stunted and wasted were in
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10
107
4
23
94
4
15
83
23
121
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% Nutritional Status

8.3 Underweight
88.4 Normal

33 Overweight
19.0 Stunted
77.7 Normal

3.3 Tall

12.4 Wasted
68.6 Normal
19.0 Obesity
100.0

children of low mean of BMI (<-2SD), 13.3, 15.78
and 14.85 for (WAZ), (HAZ) and (WHZ)
respectively as compared to good nutritional status of
moderate mean of BMI (normal+2SD ) 16.3, 16.06
and 16.02 for WAZ , HAZ and WHZ respectively.
However the level of overweight, tall and obesity
were in the children of over Mean of BMI (> + 2SD)
i. e., 20.68, 21.73and 17.71 for (WAZ), (HAZ) and
(WHZ) respectively. As can be seen in the same
table the nutritional status in WAZ and HAZ Z-Score
of children was significantly different by Mean of
BMI at P< 0.01 and P< 0.05 respectively but no
statistically significant association was observed in
Nutritional status In WHZ Z-Score.
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Table (3): (Mean + SD) and Pearson Correlation of BMI of the study children by nutritional status.

Z-Scores
Indicator BMI <-2SD £2SD >+2SD Total F-value P
No. 10 107 4 121 4.901
WAZ Mean 13.30 16.3 20.68 16.2 0.009%**
SD 2.56 +4.26 1.27 4.24
No. 23 94 4 121 3.724
HAZ Mean 15.78 16.06 21.73 16.2 0.027*
SD 3.07 +3.9 11.63 4.24
No. 15 83 23 121 2.35
WHZ Mean 14.85 16.02 17.71 16.2 NS
SD 7.08 +3.73 3.22 4.24
*P<0.05 **P<0.01
8
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The number of times a week

Figure (3) mean =+ SD of the number of times of food intake a week of Preschool children

The means of the number of times a week of
foods shown in Figure (3), it is clear that the mean of
the number of times intake a week of milk
(4.62+1.96) was consistently higher than the other
foods, followed by 3.93+1.85 for fruit, 3.67+1.83 for
vegetables and 3.17+1.43 for poultry while the lowest
number of times a week was for fish 1.50+0.88. The
Minimum intake was one meal per week and the
Maximum was seven meals per week.

Table (4) showed that the meantSD of
energy and macronutrient intake of preschool
children by nationality. The mean of energy, protein,
fat and carbohydrate for Saudi children were
1096.95+336.72, 39.48 + 14.06, 40.39+ 17.41 and
146.734£50.59, respectively. As can be seen in the
same table the mean of energy, protein, fat and
carbohydrate for non Saudi children were 909.17+
438.46, 32.81+ 14.17, 31.43 £+ 21.44 and 123.24+
61.78, respectively.

It can be noticed that the difference in
energy, carbohydrate, protein and fat were significant
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at (p < 0.05*%) between Saudi and non- Saudi
preschool children.

Table (5) showed that the meantSD of
vitamin intake of preschool children by nationality.
The mean intake of thiamin, riboflavin, niacin,
vitamin A, vitamin C and vitamin D for Saudi and
non -Saudi children were (0.48 £+ 0.196 mg/d), (0.87
+0. 545 mg/d), (4.99 £ 2.65 mg/d), (591.99 + 763.6
pg/d), (47.85 £ 49.35 mg/d), and (3.92+ 2.33 ng/d)
and (0.38 0. 16 mg/d), (0.62 +0. 38 mg/d), (3.768 +
2.1091 mg/d), (288.75+ 186.91 ng/d), (19.82 + 32.85
mg/d), and (2.88 = 2.41 ug/d) respectively. It can be
noticed that the difference in thiamin, riboflavin,
niacin, vitamin A and vitamin D were significant at
(p< 0.05) between Saudi and non- Saudi preschool
children and the difference is highly significant in
vitamin C intake among Saudi and non- Saudi
preschool children at (p<0.01).
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Table (4): Mean + SD of Macronutrients Intakes of Preschool children by Nationality

Variables . % of RDA % of RDA
. . Non Saudi
. Saudi Arabian Arabian RDA For . For . P
Nutrients Mean + SD — o Saudi Non Saudi
Mean + SD Arabian Arabian
Energy 1096.95+336.72 = 909.17+ 438.46 1300 84.37 69.93 0.019*
Protein 39.48 + 14.06 32.81+14.17 16 246.7 205 0.032*
Fat 40.39+ 17.41 31.43+21.44 32.5 124.3 96.7 0.027*
Carbohydrate 146.73 +£50.59 123.24 +61.78 130 112.8 94.8 0.046*
Table (5): (Mean £SD) and % of RDA of Vitamins and minerals Intakes of Preschool children
Saudi Arabian Non Saudi Arabian Asrzgialn NAO?aE?;ldl
Indicator % of p
Mean =+ SD Mean +=SD RDA RDA % of RDA
Thiamin (mg/d) 0.48+0.196 0.38+ 0.16 0.53 90.5 71.7 0.014*
Riboflavin (mg/d) = 0.87+ 0.545 0.62+ 0.38 0.55 158.2 112.7 0.023*
Niacin (mg/d) 4.99 +2.6503 3.768 £2.11 7 71.3 53.7 0.03*
Vitamin A (pg/d) 591.99 £763.62 288.75+ 186.91 350 169.1 82.5 0.044*
Vitamin C (mg/d) 47.85+£49.35 19.82 +32.85 20 239.2 99.1 0.006**
Vitamin D (pg/d) = 3.92+2.33 2.88+2.41 5 78.4 57.6 0.044*
Calcium (mg/d) 641.69+444.38 443.354290.55 650 | 98.7 68.2 0.03
Iron (mg/d) 6.98+5.15 5.45+1.5038 8.5 82.1 64.1 NS
Potassium
(mg/d) 2041.59£1094.39 | 2029.03+1079.18 3400 | 60.0 396 NS
Phosphorus
(meld) 666.994273 4 529.26+222.1 430 | 138.9 110.2 0.01
Magnesium
(mgg/d) 131.36£91.73 90.97:57.84 105 1250 86.6 0.032
Zinc (mg/d) 9.78+13.56 3.94+£1.29 4 244.5 98.5 0.022
*P<0.05 **P<0.01 NS: Not Significant

The same table showed also the mean+SD of
minerals intake of preschool children by nationality.
The mean of calcium, iron, potassium, phosphorus,
magnesium and zinc for Saudi and non-Saudi
children were (641.69 + 444.38 mg/d), (6.98+5.15
mg/d), (2041.59 + 1094.39 mg/d), (666.99 + 273.94
mg/d), (131.36 + 91.73 mg/d) and (9.78 £ 13.56
mg/d) and (443.35+ 290.55 mg/d), (5.45 £1. 5038
mg/d), (2029.03 +1079 mg/d), (529.26 + 222.51
mg/d), (90.97 + 57.84 mg/d) and (3.94 = 1.29 mg/d)
respectively.

4. Discussion

The present study is a cross sectional descriptive
study was conducted on preschool children was Saudi
(77.7%) and the remaining was non-Saudi (22.3%).
As shown in figure (1), aged 24 - 72 months were
chosen by a systemic random method recruited from
two kindergartens, in Kingdom of Saudi Arabia,
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Jeddah city. To report food consumption, nutrient
intake among preschool- age and compared with
Recommended Dietary Allowances (RDA,1989) and
the percent of intake from RDAs were computed. The
mean = SD for age in the months of the studied
preschool children was 52.2 + 11.20 months.

Nutritional Status

Table (1) shows that the mean body weight of
total males and females (16.19+ 3.29kg) and
minimum weight 9kg , maximum weight 26 kg and
the mean height of total males and females (100.87 +
10.37 cm) and minimum height 60cm, maximum
height 119 cm.

Weight for age is the most widely used indices
for assessment of nutritional status in children. Using
the international age and sex specific child BMI
cutoff values define overweight and obesity (Cole et
al., 2000). We calculated the combined prevalence of
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overweight and obesity; in the present study
according to categories of BMI revealed that the
majority of preschool children (43%) were
underweight, (30.6%) had healthy weight, and
(26.4%) were overweight as can be seen in Figure
(2). Data from national surveys by Prema and
Hema, 2009 have shown that in India nearly half the
preschool children are under —weight or stunted and
less than a fifth are wasted. According to these results
it is clear that the nutritional status between preschool
children in Jeddah KSA better than in India study.

Al-Hazzaa et al. (2007) Study of adiposity and
physical activity levels among preschool children in
Jeddah, KSA calculated the combined prevalence of
overweight and obesity in his study to be 41.8 %.
These prevalence rates were higher than what was
reported in our study which revealed that prevalence
of overweight and obesity were (26.4%).

Our results as shown in table (3) revealed that
the level of underweight stunted and wasted were in
children of low mean of BMI 13.3, 15.78 and 14.85,
respectively as compared to good nutritional status of
moderate which the mean of BMI was 16.3, 16.06
and 16.02, respectively. However the level of
overweight, tall and obesity were in the children of
over Mean of BMI by 20.68, 21.73and 17.71
Nutritional status in WAZ and HAZ Z-Score of
children was significantly different by BMI at P<
0.01 and P< 0.05 respectively but no statistically
significant association was observed in Nutritional
status In WHZ Z-Score.

It is generally accepted that childhood obesity is
directly related to the elevated consumption of food
products containing high concentrations of simple or
refined sugars and fried foods, as well as poor dietary
habits and lack of moderate and intense physical
activity. It has also been pointed out that different
individuals whose diets contain equivalent energy
densities may accumulate different levels of neutral
fats in their adipose tissue, due to differences in the
efficiency of free energy utilization in the body’s
general biosynthetic processes, and in the efficiency
of other types of biological processes. It has been
suggested that these differences may be due to
differing metabolic structures based on variations in
individual genes; furthermore, a variety of
environmental factors that may lead to diverse types
of metabolic expression when acting upon individual
genes also contributes to these differences (Chellini
et al., 2005).

Consumption of food

The questionnaire used in the present study was
valid and reliable tool for measuring the
environmental factors availability, food rules,
correlation of nutritional status for preschool children
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Food intake and their effect on BMI of preschool
children in line with finding from another study
(Perveen et al., 2010; Tara et al, 2010; and

Mohammad et al, 2008). Most American
preschoolers are not meeting dietary
recommendations (Krebs-Smith ef al, 1996;

Nicklas et al., 2001; Padget, and Briley 2005Kranz
et al., 2006a; and Ball et al., 2008) even though diet
quality has increased slightly in preschoolers over the
past few decades Kranz et al., 2005.

Diet quality has also been shown to be better
among  children that do meet current
recommendations (Padget and Briley 2005 Kranz et
al., 2006a, and Kranz et al, 2006b). The data
presented in these studies aimed to report dietary
intake and physical among preschool-aged children
living in rural American Indian (AI) communities
prior to a family-based healthy lifestyle intervention
and to compare data to current age-specific
recommendations; they results showed that most
children were meeting requirements of macro- and
micronutrients that do meet current recommendations
but are not consuming recommended amounts of
fruits, vegetables, whole grains and consuming
excessive amounts of added sugar, partially due to
sweetened beverage intake. It is important to consider
food sources that may explain the discrepancy
between adequate micronutrient intakes and
inadequate food group intakes. White bread and
ready-to-eat cereal, food sources that are often
fortified with vitamins and minerals, were among the
most frequently reported foods in this sample of
children.

In a recent another large cross-sectional study
among children aged two to five years, children's
dietary intake of nutrients and food groups decreased
as added sugar intake increased (Kranz et al, 2005).
Changes in beverage pattern consumption may also
change nutrient and food intake. Increased sweetened
beverage consumption is related to decreased milk
consumption among children (Harnack ef al, 1999,
Frary et al., 2004 ; Blum et al., 2005 andMarshall
et al., 2005).

Our study in contrast of these studies as shown
in figure (3) it is clear that the mean number of times
intake a week of milk (4.62+£1.96) was consistently
higher than the other foods, followed by, (3.93+1.85)
for fruit, (3.67+1.83) for vegetables, (3.17+1.43) for
poultry while the lowest number of times intake a
week was for fish i.e. (1.50+0.88). The Minimum
was one meal per week and the Maximum was seven
meals per week.

Modern lifestyle extends the umbrella of social
responsibility  for  provision of appropriate
nutritionally balanced foods to children of all age
groups in particular the children under 5 years of age
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of all socio -economic groups of civil society which
starts from home leads to the health professionals at
all health outlets, Nutritionists, Dieticians, schools
and the food industry. Dietary pattern established in
early childhood significantly influence the probability
of having fewer tendencies towards junk food which
certainly result into mal nutrition whether
under/overweight or obesity (Perveen et al., 2010).

Energy and Dietary intakes:

Vijay et al., 1995 study results indicated that
the mean energy intakes of all age group children
were below the RDA ; thus their average energy
intakes were 229 kcal,,3384kcal below the RDA for
1-3 and 4-6 group, respectively . Our results
indicated that the mean energy intakes of all age
groups Saudi and non Saudi children 1096.95+336.72
and 909.17+ 438 respectively were below the RDA
as presented in table ( 4); thus their average energy
intakes as percent of RDA were 84.37% and 69.93%
for Saudi and non Saudi children respectively. Low
level of energy reported in this study was likely due
to underreporting of food intakes (Murphy et al,
1992). According to Livingstone et al, 1990 and
Mertz et al, 1991 the underreporting of energy
intake was approximately 20% compared with
measured energy requirements. When estimated 20%
underreporting is included, the mean energy intakes
of children would be closed RDA for energy.

On average, the American child’s diet was
high in total fat, over consumption of fat, saturated
fat and cholesterol by American children has been
reported from New Hampshire Farm Burea
(NHANEFB II) (Kimm et al., 1990). Although percent
of energy from fat remained relatively constant over
age, mean percent of energy from fat was 5.3 to 6.8
higher than the recommended (30% of energy is
recommended) by expert committees (Weidman et
al., 1983 & Consensusl., 1985). Our study
represents that an average intake from fat also higher
than RDA. Data from Continuing Survey of Food
Intakes by Individuals (CSFIL,1986) indicated that
the average percent of energy from total fat for
children ages 1-5 years was 34% and that 88 % of
them had intakes exceeded fat recommendations
(Nicklas et al, 1993). Similar results were reported
from the The Nationwide Food Consumption Survey
(NFCS), 1977-78 (Albertson et al, 1992), the
Bogalusa Heart Study (Nicklas et al., 1989), and the
Lipid Research Clinics Program Prevalence Study
(Salz et al, 1983). Our results indicated that the
average percent of energy from total fat for children
ages 1-5 years were 32.6%. So our results are
agreeing with these reports.

Energy from carbohydrate in our study was
below the recommended values i.e. (53.5% of energy
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was observed vs. 55 % of energy is recommended).
This was primarily due to higher contribution of
energy from fat toward total calories. Our resulting
agreement with (Viji et al, 1995) that's who reported
that the energy from carbohydrate was below the
recommended values (49 to 51% of energy was
observed vs. 55 % of energy is recommended).

Calcium and vitamin D are two essential
nutrients long known for their role in bone health.
Over the last ten years, the public has heard
conflicting messages about other benefits of these
nutrients—especially vitamin D—and also about how
much calcium and vitamin D they need to be healthy.
Scientific evidence indicates that calcium and vita-
min D play key roles in bone health. The current
evidence, however, does not support other benefits of
vitamin D or calcium intake. More targeted research
should continue. Higher levels have not been shown
to confer greater benefits, and in fact, they have been
linked to other health problems, challenging the
concept that “more is better (IOM, 2010).

Low intake of , calcium (85.6%), iron (72.45%)
and potassium (57.45%) as percent of RDA among
children of all age groups observed in our study is a
concern as presented in table ( 5 ). Absolute intake of
vitamin thiamin and niacin was below the RDA for
all age groups studied. Percent intakes of thiamin and
niacin were 80% and 63.45% from RDAs
respectively. While copper, sodium and potassium
were not computed because RDA values are not
available for these nutrients (National Academy of
Sciences (1989). However, the intakes of copper,
sodium and potassium were adequate.

Conclusion: These results indicate the need for
improvement in dietary habits among Jeddah children
in order to produce a healthful diet and to prevent
diet-related diseases in our future adult population.
Community and/or school based nutrition education
programs are needed to increase children and parents’
awareness of the health risks arising from food
intakes  deviating  importantly = from  the
recommendations. It should be further investigated in
more detail how this preschool dietary pattern,
influences their nutrient intakes in order to check
whether the current recommended dietary allowances
represent the most optimal dietary intake for this
group of preschool-aged children.

At last, research should assess the health risks
associated with these unhealthy eating habits of
young children, deviating importantly from the age
specific recommendations
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