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ABSTRACT

Obesity among children is becoming the largest public health concern. Fast food kid’s meals, which are the top
selling fast food item sold, have high amounts of fat and salt (sodium) content. This study was conducted to
assess fat and sodium content in kid’s meals offered in some popular local fast food chains in Jeddah city then
compare the results with one-third of the FDA Recommended Daily Value (DV). Some local fast food chains were
selected; Kudu, Herfy, AlTazaj, and AlBaik. 33 kid’s meals were purchased from these chains and analyzed for
their fat and sodium content. The results showed that the average fat was significantly (p< 0.05) high in Kudu,
Herfy, and AlBaik chains, but it was not significantly high in AlTazaj chains compared to the DV. Additionally, the
average sodium content was significantly (p< 0.05) high in AlBaik chains but not significantly high in AlTazaj
chains, while in Kudu and Herfy chains sodium content was significantly (p< 0.05) low compared to the DV.
Furthermore, the study found that the kid’s meals offered in popular local fast food chains are an unhealthy
option and not compatible with nutritional recommendations for children. This kind of food is responsible for
obesity, hypertension, dyslipidemia, heart disease and diabetes. Therefore, developing a nutrition education
program is necessary to increase awareness and control the consumption of such food by children.
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INTRODUCTION

Proper nutrition is very important during childhood,
because it is directly linked to all aspects of child growth,
development and helps promote a better quality of
life. The modern environment has an effect on the way
children eat. The busy schedules of families today and the
increasing popularity of fast food restaurant options
makes children, like their

elders, eat out now more than ever before. On average
25% of their daily calories are consumed at fast-food
restaurants [1]. In recent years, Saudi Arabia has seen
several changes in the food choices and nutritional habits
of its population, from the traditional Arab style to a more
western style. This "nutritional transition” makes fast
food a prominent feature in the Saudi diet [2]. Industry
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data indicates that the fast food market in Saudi Arabia is
the largest market in the Gulf region, and in 2015, the
gross sales reached $4.5 billion. This growth can be
attributed to growing demand from the population [3].
Fast food demand has grown into a dietary pattern among
children. Children make up the majority of fast food
consumers. Fast food companies deliberately target
children at an early age to encourage the regular
consumption of fast food and to create lifelong loyalty to
these foods [4].

Kid’s meals are fast food meals that are boxed or bagged,
often with a toy, and marketed to children [5]. These
meals are marketed to children through the use of
animation, cartoon characters, and attractive collectable
toys [6,7]. In the last 30 years, the consumption of fast
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food among children has increased five-fold and the
proportion of foods that children consumed from fast food
restaurants increased by nearly 300% [8,9]. In 2011-
2012, 34.3% of all children and adolescents aged 2-19
consumed fast food on any given day [10]. Several
studies have shown that away-from-home foods
contribute 30-42% of energy requirements and are
typically less nutrient dense than foods served at home [8
,11-13]. There is a concern over the high rates of fast food
consumption among children because foods consumed
away from home tend to contain more calories, fats,
cholesterol, sugars, and sodium, and fewer portions of
milk, fruit, and vegetables than foods that are consumed
at home [8,11-15].

Children who frequently consume fast food have poor
nutritional quality and are more susceptible to obesity
compared to those who are less frequent consumers
[11,16].Although many factors contribute to childhood
obesity, research suggests that eating out is an important
factor [17]. The expert committee convened by the
American Medical Association (AMA) concluded that
there was consistent evidence that eating out at
restaurants, particularly fast food restaurants, is a risk
factor for obesity and should be limited [18]. Children
who are overweight and obese consume more fast foods
than children who are not [16]. Childhood obesity has
become a serious public health problem because obese
children tend to become obese adults, putting them at a
greater risk for heart disease, hypertension, diabetes, and
certain types of cancer [19,20]. Furthermore, it seems that
as children age, fast food consumption increases [9].
According to many studies, kid’s meals that are offered in
fast food restaurants do not meet the nutritional
recommendations for children [21]. When their contents
were analyzed against international benchmarks, they
were deemed unhealthy for containing high levels of
saturated fat, sodium, and sugar and low levels of
vitamins and minerals [22]. In 2008, a study of the top 25
chain restaurants found that 93% of kid’s meals are high
in calories, 45% are high in saturated fat, and 86% are
high in sodium [23,24]. The Center for Science in Public
Interest (CSPI) reported that between 2008 and 2012, the
percentage of kid’s meals meeting nutrition standards
increased from 1% to just 3%. Meaning, 97% of
restaurant meals are still unhealthy and do not meet
nutrition standards[25]. Another study reported that only
12% of 3,039 kid’s meal combinations met nutritional
criteria for preschoolers, 15% met nutritional criteria for
older children, and of the 2,900 regular menu items

examined, only 17% qualified as healthy choices for teens
[26]. In 2012, a study assessed the nutrient quality of fast
food kid’s meals in New York City using the National
School Lunch Program (NSLP) and the Dietary
Guidelines for Americans 2010 nutrition standards. Of
762 kid’s meals, no meal combination met all 7 NSLP
criteria and only 3.8% of the meals met 6 of the NSLP
criteria [27].

Two trends motivate the need for an evaluation of the
nutrient quality of fast food kid’s meals: the increased
prevalence of childhood obesity and the increasing
proportion of daily food energy consumed away from
home [28]. Therefore, the main objective of this study
was to assess total fat and sodium content of kid’s meals
offered in local fast food chains and compare them to
one-third of the DV assuming that one meal is equivalent
to one-third of the recommended daily intake.

METHODOLOGY

Selection of samples

Kid’s meals were chosen as follows: three meals from
Kudu and Herfy chains (chicken burger, beef burger, and
nuggets), three meals from AlTazaj chains (chicken
burger, chicken satay, and nuggets) and two meals from
AlBaik chains (chicken burger and nuggets). Each meal
was purchased from three different branches and analyzed
three times, then the average was calculated (a total of 33
meals were analyzed). Each meal includes the main item
and a side (fries).

Preparation of samples

The meals were purchased and taken to the laboratory to
be analyzed. First, they were individually weighed and
homogenized using a food processor, then they were
labeled and kept in the laboratory freezer for chemical
analysis.

Fat analysis

First, the moisture content was determined for each meal
usingtheAOAC Official Method 934.01. After that,
samples from each meal were analyzed for fat content by
using the Soxhlet apparatus according to AOAC Official
Method 991.36. The assay combines two specific steps: in
the 1%t step the sample was weighed and dried. In the 2"
step, a solvent was added to the dried sample with an
extraction unit in order to extract the fat. After extraction,
the fat content in each sample was determined by using
the following equations:

(wt. of extraction cup after extraction — wt. of extraction cup before extraction) x100

% Fat =

wt. of test portion

% fatx (100 — % moisture) Xnet wt. of sample (g)

Amount of fat in the meal =

Sodium analysis

Sodium content was determined by using microwave
digestion followed by the Inductively Coupled Plasma-
Atomic Emission Spectroscopy technique (ICP-AES).
First, the samples were digested and converted into
liquids by acid digestion with HNO3 and H202 in a
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closed vessel device using the multi-wave 3000
microwave digestion system. The digestion program
consisted of 30 min of heating and 15 min of cooling. All
the samples were completely dissolved, resulting in clear
solutions that were diluted to a final volume of 50 ml with
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deionized water. Then, the ICP- AES technique was used
for determining the mineral content in each sample.

Statistical analysis

The statistical analysis of data was performed using SPSS
version 20. Variables were represented by mean values.
Single sample t-tests were used to compare the analysis
values to one-third of DV, confidence interval was 95%.

RESULTS

Table (1) shows the content of fat in kid’s meals. The
table illustrates that the fat content in chicken burger
meals from Kudu, Herfy and AlTazaj were close together
(27, 27.19 and 28.52g, respectively) and lower than the

fat in AlBaik meal (32.3g). Also, fat content in the beef
burger meal from Kudu (30.12g) was higher than the fat
in the Herfy meal (25.43g). Comparing all kid’s meals,
the lowest fat content was in the chicken satay meal from
AlTazaj (14.28g), and the highest fat content was in the
nugget meal from AlBaik (34.13g). One third of the DV
for fat is 21.7g. Table (2) shows that all meals exceeded
one-third of the DV for fat. The average fat content in
Kudu, Herfy and AlBaik was significantly high (p <
0.05), while the average fat content in AlTazaj was not
significantly high compared to the DV. As shown in
Figure (1) the highest average fat content was found in
AlBaik chains and the lowest was in AlTazaj chains.

Table (1): Fat content in kids” meals inin some popular local fast food chains (g)

Kids’ meals Kudu Herfy AlTazaj AlBaik
Chicken burger 27.0 £0.40 27.19+0.36 | 28.46+0.38 32.30+0.78
Beef burger 30.12+0.96 2543+0.15 | - | -
Chickensatay @ | - | = - 14.28+0.06 | = -----
Nuggets 33.53£1.39 28.46+0.21 27.50£0.41 34.14+0.22

Each value represents the mean of 3 replications and expressed as mean + SD

Table (2): Average of fat versus one-third of DV

Fast foods chains Fat (g) DV (9) P-value
Kudu 30.22 +3.27 0.046*
Herfy 27.03+1.52 0.026*

AlTazaj 23.43+£7.94 217 0.742
AlBaik 33.35+1.29 0.041*

Each value represents the mean of 3 replications and expressed as mean + SD
* Significant compare with one third of DV at (p <0 .05).
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Figure (1): Average values of fat versus the one-third of DV (21.7 g)

Table (3) shows the content of sodium in kid’s meals.
Sodium content in the chicken burger meals from Kudu
and Herfy chains were similar (687.57 and 657.13mg)
and lower than the amount of sodium found in AlTazaj
and AlIBaik meals (1137.48 and 1398.38 mg,
respectively). Also, the sodium content in beef burger
meals was low. The lowest content of sodium was found
in the chicken satay meal from AlTazaj (583.51 mg).
Sodium content in the nugget meals was low in Kudu and
Herfy meals (712.17 and 684.12 mg, respectively),
slightly high in AlTazaj meals (820.79 mg), and highest

in AlBaik meals (1482.26 mg). Table (4) and Figure (2)
show the averages of sodium compared with the DV. One
third of the DV for sodium is 800 mg. The average of
amount of sodium in Kudu and Herfy was significantly
lower than the DV (p < 0.05). The average amount of
sodium in AlBaik was significantly high (p < 0.05), while
the average amount of sodium in AlTazaj was not
significantly high compared to the DV, the highest
average amount of sodium was found in AlBaik chains
and the lowest was in Herfy chains.
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Table (3): Sodium content in kids’ meals inin some popular local fast food chains (mg)

Kids” meals Kudu Herfy AlTazaj AlBaik
Chicken Burger 687.57+ 0.71 657.13+0.32 | 1137.48+0.23 1398.38+0.51
Beef Burger 721.74+0.59 590.83+0.95 | = - | -
ChickenSatay | = - | - 583.51+0.16 | = ---—--
Nuggets 712.17+1.17 684.12+0.29 820.79+0.42 1482.26+0.51
Each value represents the mean of 3 replications and expressed as mean + SD
Table (4):Average of sodium versus one-third of DV
Fast foods chains Sodium (mg) DV (mg) P-value
Kudu 707.16 £1.76 0.012*
Herfy 644.03 +4.8 0.030*
AlTazaj 847.26 £2.78 800 0.796
AlBaik 1440.32 £ 3.6 0.042*

Each value represents the mean of 3 replications and expressed as mean + SD
* Significant compare with one third of DV at (p <0 .05).

1,500.00—
1,400.00—
1,300.00—
1.200.00—
1,100.00—
1,000.00—

000.00—

800.00 —_——
700.00—

Sodium (mg)
7

7

600.00—

S00.00—

400.00—

300.00—

200.00—

100.00—

0.00 T
Kudu

Herfy
Fast Food Chains

T
AlTazaj AlBaik

Figure (2): Average values of sodium versus the one-third of DV (800 mg)

DISCUSSION

Lunch or dinner meals should only provide 30% of daily
energy requirements for children [29]. In the current
study, the average fat content exceeded 30% of the DV.
Considering that global estimates of childhood
overweight and obesity are currently at 200 million [30]
and children consume large amounts of fast food and
other non-core ‘‘extra’ foods (such as fried potato
products and soft drinks, which are common components
in kid’s fast food meals) [11 & 31-33], the diet quality of
kid’s meals offered contributes significantly to the
nutritional  status of children.There is growing
controversy over the link between high-fat fast food and
childhood obesity. One in three youths are now
overweight, and children who live near fast food
restaurants are more likely to be obese [34].

It is reported that 65% of kid’s meals exceeded guidelines
for total fat [24], and in another study 72% of meals
exceeded the guideline for total fat for the past 5-6 years,
57% exceeded the guideline for the past 7-10 years, and
81% of meals exceeded the guideline for fat as a
percentage of total food energy [35]. Another study
evaluated popular food items in kid’s meals at fast food
restaurants and reported that, Kkid’s meals were
significantly higher in fat than one-third of the
recommended DV [36]. In addition, high fat and high
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cholesterol foods like those found in kid’s meals are
causing overweight children’s arteries to resemble those
of 45-year-old adults [37].

Diets high in fat have been linked to increased risk of
certain cancers. Moreover, overweight girls show signs of
puberty at a younger age, which can increase the risk of
breast cancer [38]. Specifically, diets high in fried foods,
meat, and vegetable oils cause an increase in the
production of estrogen that increases cancer risk in the
breast and other organs sensitive to sex hormones [39]. In
2010, the Centers for Disease Control and Prevention
(CDC) found that 20% of adolescents ages 12 to 19 have
at least one abnormal lipid level (LDL and HDL
cholesterol, or triglycerides), and one in five teens has an
abnormal cholesterol level [39], a risk factor for heart
disease [40].

Several studies evaluated the mineral content in kid’s
meals that are offered in fast food restaurants and showed
that these meals are poor in mineral content with the
exception of sodium [41]. The majority of kid’s meals
have more sodium than children should consume and are
harmful to them. The obtained results were in agreement

with other studies that reported that more than 50% of

kid’s meals exceeded the recommendation for sodium
[24, 36].
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An evaluation of kid’s meals showed that 90% exceeded
30% of the recommendation for sodium for 4 to 8 years
old, and 63% of meals exceeded the recommended
amount for 13 years old [42]. Excessive sodium is a
common reason for the serious detrimental effects of fast
food meals. 77% of dietary sodium is derived from
processed foods and restaurant foods [43]. Taste
preferences for salty foods may be established early in
life, so the less sodium children consume, the less they
want [44]. The high levels of sodium commonly found in
kid’s meals can contribute to high blood pressure and
calcium loss from bones [39], and can also increase the
risk of cardiovascular disease and kidney problems [45-
57]. It is reported that between 1999 and 2008, the
prevalence of elevated blood pressure for boys and girls
aged 8-17 years was estimated to be 19.2% and 12.6%,
respectively [48]. Blood pressure during childhood has a
significant association with blood pressure during
adulthood, meaning that children with increased blood
pressure are at high risk for hypertension and its related
morbidity as adults [49].

For children eating out, making healthy food choices can
be challenging. Although the majority of kid’s meals are
unhealthy, researchers believe that the meals can be
designed to be both highly palatable and meet a basic
level of nutrient quality [24]. Therefore, it is
recommended that fast food companies should develop
and market more nutritious kid’s meal options and also
for parents to choose healthier meals for their children.
Furthermore, nutrition labeling on fast food menus has
the potential to assist parents in choosing healthier meals
for their children. This strategy has been trialed overseas,
where studies found that consumers were more likely to
choose meals that were lower in calories, fat and sodium
if menu labeling was provided at the point of sale. It
suggested that instead of giving children toys for eating
unhealthy meals, kid’s meals should be reworked to only
offer toys accompanying meals that are healthy and low
in fat.

CONCLUSION

It can be concluded that kid’s meals that are offered in
local fast food restaurants are unhealthy and high in fat
and sodium. Therefore, by creating healthier menu items
and marketing them more effectively, fast food
restaurants would attract lifelong customers who will also
live longer, healthier lives.

Acknowledgment

The authors gratefully acknowledge the Chair of
Prophetic Medicine, Yusuf Abdul-Lateeflameelfor his
support in publishing this work.

REFERENCES

[1] Lin, B. and Frazao, E., 1999. Away-from-
home foods increasingly important to
quality of American diet. U.S., Washington,
D.C.: Department of Agriculture, Economic
Research Service.

[2] Washi, S.A. and Ageib, M.B., 2010. Poor
diet quality and food habits are related to

,-";-...- ;“.\I
-

ISSN (Online) 2249-6084 (Print) 2250-1029 —

impaired nutritional status in 13- to 18-year-
old adolescents in Jeddah. Nut. Res., 30 (8),
pp.527-534.

[3] Yahya, A. and Safieddine, T., 2013. KSA
Restaurant Sector. SHUAA Capital, 28(4).

[4] Mary, S.andSimone, F., 2004. Food
advertising and marketing directed at
children and adolescents in the US. Int. J.
Behav. Nutr. Phys. Act., 1:3.

[5] McDonald's Corporation. The McDonald's
History—1974 to 1993. Version current July
2007.
Internet:http://www.mcdonalds.com/corp/ab
out/mecd_history_pgl/mcd_history pg4.html
(accessed July 2007).

[6] Schlosser E., 2001. Fast food nation. New
York: Houghton Mifflin.

[7] Kelly, B. Hattersley, L. King, L. and Flood,
V., 2008. Persuasive food marketing to
children: use of cartoons and competitions
in  Australian  commercial  television
advertisements, Hith. Promot Int,
23,pp.337- 344,

[8] Guthrie, J.F. Lin, B.H. and Frazao, E., 2002.
Role of food prepared away from home in
the American diet, 1977-78 versus 1994—
96: changes and consequences. J. Nut. Educ.
Behav., 34,pp.140-150.

[9] St-Onge, M.P., Keller, K.L. and
Heymsfield, S.B., 2003. Changes in
childhood food consumption patterns: a
cause for concern in light of increasing body
weights. Am. J. Clin. Nut.,, 78,pp. 1068-
1073.

[10] Centers for Disease Control and Prevention,
2015. Caloric intake from fast food among
children and adolescents in the United
States, 2011-2012, Atlanta; Department of
Health and Human Services.

[11]Bowman, S., Gortmaker, S., Ebbeling, C.,
Pereira, M. and Ludwig, D., 2004. Effects of
fast-food consumption on energy intake and
diet quality among children in a national
household survey. Pediatrics,113, pp.112-
118.

[12] Paeratakul, S., Ferdinand, D.P., Champagne,
C.M,, Ryan, D.H. and Bray, G.A., 2003.
Fast-food consumption among US adults
and children: dietary and nutrient intake
profile. J. Am. Diet. Assoc.,
103(10),pp.1332-1338.

[13] Brownell, K.D., 2004. Fast food and obesity
in children. Pediatrics.113:132.

[14] Sturm, R., 2005. Childhood obesity what we
can learn from existing data on societal
trends, part 2. Prev. Chro. Dis., 2:20.

[15] Nielsen, S.J. and Popkin, B.M., 2007.
Patterns and trends in food portion sizes,
1977-1998. JAMA.289,pp. 450-453.

[16] Gillis, L.J. and Bar-Or, O., 2003. Food away
from home, Sugar sweetened drink

Www.eijppr.com

51


http://www.ncbi.nlm.nih.gov/pubmed/?term=Washi%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=20851306
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ageib%20MB%5BAuthor%5D&cauthor=true&cauthor_uid=20851306
http://www.mcdonalds.com/corp/about/mcd_history_pg1/mcd_history_pg4.html
http://www.mcdonalds.com/corp/about/mcd_history_pg1/mcd_history_pg4.html

International Journal of Pharmaceutical and Phytopharmacological Research (elJPPR) | October 2017 | Volume 7 | Issue 5 | Page 47-53
Jamilah M. Hashemi., Fat And Sodium Content of Kid’s Meals Offered In Some Fast Food Chains in Jeddah, KSA

consumption and Juvenile obesity. J. A.
Collg. N., 22(6), pp. 539-545.

[17]Center for Science in the Public Interest.
Research Review: Effects of Eating Out on
Nutrition and Body Weight. Center for
Science in the Public Interest: Washington,
DC, 2008.  Available at  http://
cspinet.org/new/pdf/lit_review-
eating_out_and_obesity.pdf. Last accessed
January 11, 2012.

[18]Barlow, S.E., 2007. Expert Committee.
Expert committee recommendations
regarding the prevention, assessment, and
treatment of child and adolescent
overweight and obesity: summary report.
Pediatrics,120 (Suppl. 4),pp. 164-192.

[19]World Health Organization, 2003. Diet,
Nutrition and the Prevention of Chronic
Diseases: Report of a Joint WHO/FA Expert
Consultation. Technical Report Series 916,
Geneva, Switzerland.

[20] Institute of Medicine, 2005. Overview of the
IOM Report on Food Marketing to Children
and Youth: Threat or Opportunity?
(December  2005), Washington, DC:
Institute of Medicine, National Academies
Press, (accessed August 10, 2007),

[available at
http://www.iom.edu/object.file/master/31/33
7/0.pdf].

[21] Ludwig, D.S., 2001. Relation between
Consumption of Sugar-Sweetened Drinks
and Childhood Obesity: A Prospective,
Observational Analysis. Lancet, 357(9255),
pp. 505-508.

[22] Dunford, E., Webster, J., Barzi, F. and Neal,
B., 2010. Nutrient content of products
served by leading Australian fast food
chains. Appetite, 55(3),pp.484-489.

[23] Wootan, M.G., Batada, A. and Marchlewicz,
E., 2008. Kids’ Meals: Obesity on the
Menu. Center for Science in the Public
Interest: Washington, DC,

[24]O’Donnell, S.1., Hoerr, S.L., Mendoza, J.A.
and Goh, E.T., 2008. Nutrient quality of fast
food kids meals. Am. J. Clin. Nut.,
88,pp.1388-1395.

[25] Batada, A., Bruening, M., Marchlewicz,
E.H., Story, M., Wootan, M.G., 2012. Poor
Nutrition on the Menu: Children’s Meals at
America’s Top  Chain  Restaurants.
Childhood Obes. 8(3),pp. 251-254.

[26] Powell, L., Story, M. and Harris, J., 2013.
Kids meals: obesity on the menu. Center for
Science in the Public Interest.

[27]Phillips, C.C., 2012. Nutrient quality of
children's meals at fast food restaurants in
Onondaga County. J. Am. Acad. Nut. Diet.,
112(9), pp.93.

[28] Ogden, C.L., Carroll, M.D. and Curtin, L.R.,
2006. Prevalence of overweight and obesity

,-";-...- ;“.\I
-

ISSN (Online) 2249-6084 (Print) 2250-1029 —

in the United States, 1999-
2004. JAMA ;295, pp.1549-1555.

[29]UK Department for Education and Skills,
2006. Nutritional standards for school
lunches and other school food, U.K:
Department for Education and Skills.

[30] International Obesity Taskforce, 2011. The
global epidemic. London: International
Obesity Taskforce.

[31] Grier, S.A., Mensinger, J., Huang, S.H,
Kumanyika, S.K. and Stettler, N., 2007. Fast
food marketing and children’s fast-food
consumption. Exploring parent’s influences
in an ethnically diverse sample. J. Pub. Poli.
Mark., 26: pp.221-235.

[32]Hardy, L., 2011. SPANS 2010 NSW
Schools Physical Activity and Nutrition
Survey, Australia: Centre for Health
Advancement and the University of Sydney.

[33]Rangan, A.M., Randall, D., Hector, D.J.,
Gill, T.P. and Webb, K.L. 2008.
Consumption of ‘extra’ foods by Australian
children: Types, quantities and contribution
to energy and nutrient intakes. Eurp. J. Clin.
Nut., 62, pp.356-364.

[34] Mellor, J.M., Dolan, C.B. and Rapoport,
R.B., 2010. Child body mass index, obesity,
and proximity to fast food restaurants. Inter.
J. Pediatric Obes., 29, pp.60-68.

[35] Foulds, R., 2004. An Assessment of the
Nutritional Adequacy of Children’s Meal
Provision in Restaurants. MS. D. Thesis,
London Metropolitan University, London.

[36] Perez, E., 2010. An evaluation of popular
food items offered on children's menus,
M.D. Thesis, California State University,
Long Beach.

[37]Le, J., Zhang, D., Menees, S., Chen, J. and
Raghuveer, G., 2010. Vascular Age: Is
Advanced in Children with Atherosclerosis-
Promoting Risk Factors. Circulation, 3, pp.
8-14.

[38] Biro, F.M., Galvez, M.P. and Greenspan,
L.C., 2010. Pubertal Assessment Method
and Baseline Characteristics in a Mixed
Longitudinal Study of Girls. Pediatrics.
126(3), pp.583-590.

[39]PCRM's;  Physicians ~ Committee  for
Responsible Medicine, 2010. The Five Most
Unhealthful ~ Fast-Food Kids Meals,
Washington, DC:Physicians Committee for
Responsible Medicine.

[40] Lloyd, L.J. Langley-Evans, S.C.
and McMullen, S., 2010. Childhood obesity
and adult cardiovascular disease risk: a
systematic review. Int. J. Obes., 34(1),
pp.18-28.

[41] Isganaitis, E. and Lustig, R.H., 2005. Fast
food, central nervous system insulin
resistance, and obesity. Arter. Thromb.
Vasc. Bio., 25, pp.2451-2462.

Www.eijppr.com

52


http://www.iom.edu/object.file/master/31/337/0.pdf
http://www.iom.edu/object.file/master/31/337/0.pdf
https://www.researchgate.net/journal/1095-8304_Appetite
https://www.researchgate.net/journal/2212-2672_Journal_of_the_American_Academy_of_Nutrition_and_Dietetics

International Journal of Pharmaceutical and Phytopharmacological Research (elJPPR) | October 2017 | Volume 7 | Issue 5 | Page 47-53
Jamilah M. Hashemi., Fat And Sodium Content of Kid’s Meals Offered In Some Fast Food Chains in Jeddah, KSA

ISSN (Online) 2249-6084 (Print) 2250-1029

[42]Mattes, R.D. and Donnelly, D., 1991.
Relative contributions of dietary sodium
sources. J. Ame. Col. Nut., 10(4),pp.383-
393,

[43] Institute of Medicine, 2010. Strategies to
Reduce Sodium Intake in the United States.
Washington, DC: The National Academies
Press.

[44] Cailar, D.G., Ribstein, J. and Mimran, A,
2002. Dietary sodium and target organ
damage in essential hypertension. Am. J.
Hypertens., 15:pp. 222-229.

[45] Verhave, J.C., Hillege, H.L. and Burgerhof,
J.G., 2004. Sodium intake affects urinary
albumin excretion especially in overweight
subjects. J. Intern. Med., 256, pp. 324-330.

[46] Strazzullo, P., Barbato, A. and Galletti, F.,
2006.Abnormalities  of  renal  sodium
handling in the metabolic syndrome. Results

of Olivetti heart study. J. Hypertension,
24:pp.1633-1639.

[47]Tian, N., Zhang, Z., Loustalot F., Yang, Q.
and Cogswell, M., 2013. Sodium and
potassium intakes among US infants and
preschool children, 2003-2010. Am. J. Clin.
Nut., 98(4), pp.1113-1122.

[48] Chen, X. and Wang, Y., 2008. Tracking of
blood pressure from childhood to adulthood:
a systematic review and meta-regression
analysis. Circulation, vol. 117(25), pp.3171-
3180.

[49] Australian Bureau of Statistics, 1998.
National Nutrition Survey: Nutrient Intakes
and Physical Measurements, Australia:
Australian Bureau of Statistics.

53

www.eijppr.com


http://www.ncbi.nlm.nih.gov/pubmed/23966425
http://www.ncbi.nlm.nih.gov/pubmed/23966425

