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ABSTRACT

This study was to assess calcium and vitamins D intake among children and adolescents living in five
areas in South Sinai. Twenty four hour dietary recall and Food Frequency Questionnaire (FFQ) was obtained
from 862 children and adolescents with the mean age 4-18 years old. Milk and dairy products consumption in
studied areas ranged between 40% serving three times / week and 60% consuming 5-6 times /week. The mean
milk and dairy products, fishes and eggs consumption is far less than the WHO and USDA food guide
recommendations. Calcium intake ranged from 133- 349 mg/day in all 5 areas. All obtained intake values were
below the recommended needs for calcium intake. Vitamin D intake ranged from 0.27-1.18 pg/d in all 5 areas.
These intakes equal 5.86-36.22% of the recommend dietary allowances. The vitamin D intake of the
adolescents in age group (15-18 years) of Saint Kathrene area was higher than that of other sites on the same
age group. There is a clear need for improving nutrition message through various media and to monitor these
messages closely to ensure that these are clearly and fully understood. In addition, supplementation of vitamin
D and calcium may need separate strategies.
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INTRODUCTION

Bone diseases such as osteoporosis and osteomalacia are major causes of excess mortality, morbidity
and health and social services expenditure in older individuals because of their association with low trauma
fractures and skeletal deformity. The importance of Ca and vitamin D in the maintenance of bone health has
stimulated interest in the potential role of other nutritional factors [1]. Low levels of calcium intake are
becoming increasingly prevalent among children and adolescents [2]. This has been suggested to impede the
attainment of peak bone mass during adolescence [3]. Thus, there is an imminent need for a valid and efficient
calcium assessment tool in this population. Food consumption data are collected using a wide variety of
methods and procedures. The 24-hour recall method is the most commonly used assessment tool in large
cross-sectional surveys and skeletal development studies in both children and adults. This method has
numerous advantages including responsiveness to change in food supply and habit [4 and 5]. The advantage of
24-hour recalls is that employs probes and checks to ensure that responses are correct and accurate [6 & 7].
Single 24-hour dietary recalls are advantageous in clinical use for this population because they provide checks
and time references (all foods listed and accounted for) for the child in a capacity that they can comprehend
[6]. FFQs on the other hand, can be time efficient and are readily available. The aim of this study was for
assessing daily calcium and vitamin D intake in children and adolescent in South Sinai children.

SUBJECTS AND METHODS

Eight hundred and sixty-two children and adolescents aged 4- 18 years old were recruited from five
different cities (Tour, Ras Sidre, Abo-Zenema, Saint Kathrene and Nwebaa) in South Sinai governorate. A
descriptive cross sectional study was conducted on sample of children attending governmental schools and
nurseries in 5 cities and surrounding Bedouin settlements of south Sinai governorate. A multistage random
sampling technique was used to select a sample of children. Selection of children was mediated to represent
social, environmental and ethnic variations of South Sinai inhabitants. The questionnaire sheet included:
Repeated 24 hour recall and Food frequency method.

Dietary Assessment

According to authors [8-10] the 24-HDRs are unannounced and conducted by trained interviewers.
During the 24-HDR, each subject recalled and described in detail, all types and amounts of foods and
beverages consumed in the previous 24 hours on two separate occasions, a weekday and a weekend day. The
24-hour period specified for the dietary recall was defined as the 24 consecutive hours between midnight on
day one and midnight on the following day. To assist in estimating portion sizes of consumed foods,
respondents were encouraged to view a measuring cup and measuring spoons as they completed their 24-HDR
by interview. At the end of this study, there were a total of four completed 24-HDRs for each participant. The
participants were asked to estimate, in as much detail as possible, all foods and beverages consumed over 3
days.

Daily Calcium and Vitamin D Intake

They were assessed from FFQs and calculated by: 1) Average amount of each food item intake to be
calculated per day, 2) Analyzed amount of calcium and vitamin D in each food item intake by using nutria-
survey software and 3) Sum of calcium and vitamin D amount from each food item.
Statistical analyses

The obtained data were statistically analyzed using the statistical package for social sciences [11].

Data were analyzed with Nutrisurvey for SMART software [12]. The value of (p) less than 0.05 was considered
statistically significant.
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RESULTS AND DISCUSSION
Frequency of Consumption of Milk, Dairy Products, Fishes and Eggs

Good dietary sources of vitamin D include the flesh of fatty fish such as herring, salmon, sardines, milk
and eggs (13). Consumption of milk and dairy products vary with site. In Tour and Ras Sidre sites, about 38%
and 41% of children consumed milk and dairy products three times per week. While, in Saint Kathrene
consumers are 72% (three times per week) and in Nwebaa 65% consume milk and dairy products 5-6 times per
week (table 1). We found that the mean milk and dairy products consumption is far less than the WHO [14]
and USDA [15] food guide recommendations. However, NHANES data show that U.S. adolescents (12-19 years)
on an average consume only about 1 cup of dairy daily. Because calcium is important for growing bones,
children from 2 to 8 years old should be consume 2 cups per day of fat-free or low-fat milk or equivalent dairy
products. Children at 9 years old and older should consume 3 cups per day of fat-free or low-fat milk or
equivalent dairy products. To supply normal bone growth and calcium deposition, adolescence is a critical time
[16]. Since milk and dairy products provide more than 70 percent of the calcium consumed by Americans,
guidance on other choices of dietary calcium is needed for those who do not consume the recommended
amount of milk products. Dairy products consumption has been associated with overall diet quality and
adequacy intake of many nutrients, including calcium, potassium, magnesium and vitamin D. Some people may
avoid milk products because of allergies, cultural recites, taste, or any other reasons. Those who avoid all dairy
products need to choose rich sources of the nutrients that provided by milk, including potassium, vitamin A,
and magnesium in addition to calcium and vitamin D [17]. We found that the mean fish and egg consumption
is far less than the WHO [14] and USDA [16] food guide recommendations.

Table 1: Frequency of consuming milk, dairy products, eggs and fishes

Number of servings consumed per week
City Foods None 1-2 3-4 5-6 total
Milk& dairy products 18% 8% 56% 18% 100%
Tour Eggs 10% 30% 30% 30% 100%
Fishes 30% 20% 30% 20% 100%
Milk& dairy products 8% 34% 41% 17% 100%
Abo-Zenema Eggs 19% 62% 19% 0% 100%
Fishes 44% 19% 19% 18% 100%
Milk& dairy products 20% 39% 41% 0% 100%
Ras Sidre Eggs 82% 9% 9% 0% 100%
Fishes 19% 27% 0% 54% 100%
Milk& dairy products 9 19% 72% 0% 100%
Saint Katrene Eggs 27% 55% 18% 0% 100%
Fishes 20% 41% 8% 31% 100%
Milk& dairy products 0% 9% 26% 65% 100%
Nwebaa Eggs 70% 0% 15% 15% 100%

Calcium Intake

The average of calcium intake in the present work was 133-349 mg/day in all 5 areas. These intakes
equal 11-38.7% of the recommend dietary allowances [18] as shown in table 2. The calcium intake of the
children and adolescents at age groups (4-6 y and 15-18y) in Nwebaa and at age groups (7-9 y, 10-12y and 13-
14y) of Tour area was higher than that of other sites of the corresponding age groups (Table 2). Inadequate
deposition of calcium into bones during adolescence increases the risk of osteoporosis in later life [16]. The
American National Academy of Science recommended at least 1300 mg of calcium for 14-18 year old
adolescents to provide adequate calcium for bone health [19]. However, there is no study showing that
adolescents do not consume adequate amounts of calcium and phosphorus [19-21]. The reason behind the
low calcium intakes of our subjects may be the decline in milk consumption, which is related to an increase in
soft drink consumption. This study showed that a substantial percentage of South Sinai area adolescents have
not met the RDA for the essential micronutrient calcium. The results shown above agreed with those findings
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of [22] who assessed and evaluated the nutritional status and the dietary intake of the secondary school
adolescents in Egypt. The Bogalusa Heart Study analysis revealed that American adolescents were likely to be
deficient in calcium [23]. Appropriate nutrition in adolescence is crucial not only to satisfy growth but also to
prevent chronic diseases in adulthood [24]. However, like our subjects, adolescents generally have irregular
eating patterns and do not conform to nutritional recommendations. About 99% of calcium in the body is
found in bones and teeth [25]. Adequate intake of calcium throughout childhood and adolescence is important
for proper mineralization of growing bones, attainment of peak bone mass, and reduction of risk of bone
fracture and osteoporosis in adulthood. Dietary intake recommendations for calcium in adolescents were
established using a factorial method that summed average calcium accretion and calcium losses in urine, feces,
and sweat and also adjusted for calcium absorption [25].Dairy products, which provide about 72% of the
calcium in the American diet [25], represent rich and absorbable sources of calcium. Milk contains 300 mg of
calcium per cup; therefore, adolescents could meet the RDA for calcium by drinking 4.3 cups of low-fat milk
daily. Certain vegetables and grains also provide calcium, but their bioavailability is lower compared with dairy.
The Nutrition Facts label of packaged foods lists calcium content in one serving as a percent of the Daily Value
(DV), with the DV being 1,000 mg. Since the RDA for adolescents is 1,300 mg/day, the percentage of the DV
listed on the food label would be an overestimation of the percentage of the RDA. Joanna [26] indicated that
more than 40% of female students had intakes below the estimated average requirements for calcium.

Table 2: Distribution of children and adolescents according to daily intake of calcium and % of RDA for calcium

Nwebaa Saint Katrene RasSidre Abo-Zenema Tour

% of % of % of % of % of Age
RDA mg/d RDA mg/d RDA mg/d RDA mg/d RDA mg/d (year)
29.4 205.9° 20.7 144.8° 17.4 122.14° 23 161.4° 21.33 147.73° 4-6
+53 +36.96 +4.91 +33.02 +2.7 +19.4 +2.68 +18.9 +4.04 +15.9

27.6 241.9° 16.3 146.9° 15.9 141.46° 19.4 173.9° 38.65 347.7° 7-9
+3.1 +29.7 2.9 +27.1 +1.9 +17.5 +2.85 +25.96 +4.4 +39.58

25.3 275.95° 15.4 170.2° 19.1 209.5° 22.5 246.6° 35.4 388.7° 10-12
22 +23.8 £2.21 +24.48 +3.65 +40.1 +2.3 +25.9 +2.82 +31.03

18.2 217.7° 11.1 131.86" 19.0 227.3° 21.8 262.04° 23.5 282.9° 13-14
+3.1 +37.4 +1.53 +18.2 +0.7 +7.03 +4.5 +53.6 +2.35 +28.07

24.95 301.4° 16 189.9° 20.3 248.6° 22.96 261.1° 15-18
+23 +27.8 +£2.02 +25.15 +3.4 +39.97 2.4 +23.5

Values in the same column with the same superscripts are not significant at p < 0.05.
Vitamin D Intake

Vitamin D intake in the present work ranged from 0.27-1.18 pg/d in all 5 areas. These intakes equal
5.86-36.22% of the recommend dietary allowances [18] as presented in table 3. The vitamin D intake of the
adolescents in age group (15-18y) of Saint Kathren area was higher than that of other sites of the same age
group (Table 3). Vitamin D is a fat-soluble vitamin whose primary function in the body is to aid in the intestinal
absorption of calcium and phosphorus, thereby helping to maintain normal serum levels of these minerals and
contributing to the maintenance of bone health. Vitamin D also plays a role as an antiproliferation and
prodifferentiation hormone. There is insufficient data to establish an estimated average requirement and
calculate an RDA for vitamin D, so an adequate intake (Al) was developed instead. The Al assumes that no
vitamin D is available from sun-mediated synthesis in the skin, and is defined as the intake needed to maintain
serum 25-hydroxyvitamin D concentrations high enough to avoid rickets or osteomalacia resulting from
vitamin D deficiency. Vitamin D can be obtained through synthesis in the skin resulting from exposure to
ultraviolet B rays in sunlight, or it can be ingested as dietary vitamin D. Older adults, particularly those living in
industrialized cities in the northern hemisphere, are more likely to develop vitamin D deficiency [ 23&27). In
Canada, all milks and margarines are fortified with vitamin D. Although it is not possible to present estimates
of the prevalence of inadequacy for vitamin D, it is noteworthy that the mean usual intakes exceed the Als for
all age and 18 sex groups except adult men and women 51-70 and 71 and over (13).
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Table 3: Distribution of children and adolescents according to daily intake of vitamin D and % of RDA for vitamin D

Nwebaa Saint Katrene RasSidre Abo- Zenema Tour
% of % of % of % of Age
% of RDA ug/d RDA pg/d RDA pg/d RDA pg/d RDA ug/d (year)
15.6 0.78° 12.77 0.64° 8.02 0.4° 3.25 0.17° 8.8 0.44° 7-9
5.7 +0.28 +4.45 +0.22 +1.79 +0.09 +1.3 +0.07 +1.79 +0.09
19.2 0.95° 15.88 0.79° 11.9 0.59° 3.25 0.17° 17.3 0.86° 10-12
$3.5 £0.17 +4.2 +0.21 +3.3 +0.17 +1.3 +0.07 +4.6 +0.23
10.52 0.52° 23.5 1.18° 16.25 0.8° 22.88 1.14° 13-14
+2.26 +0.11 +7.08 +0.35 +9.57 +0.47 8.1 +0.41
12.95 0.64° 36.22 1.81° 5.86 0.27° 15.65 0.78" 15-18
+3.75 £0.19 +7.1 +0.35 2.7 +0.13 +4.05 +0.2

Values in the same column with the same superscripts are not significant at p < 0.05.
CONCLUSIONS

Supplementation of calcium and vitamin D for children and adolescents of South Sinai is indicated.
Although the scientific basis for appropriate complementary feeding is well established, putting these data into
practical programs has been lacking. It may need separate strategy.

ACKNOWLEDGEMENTS
This document has been produced with the financial assistance of EU. The contents of the document

are the sole responsibility of prof. Yamamah and can under no circumstances be regarded as reflecting the
position of EU.

REFERENCES

[1] Francis RM. British J Nutr 2008;99:155-159.

[2] Cavadini C, Decarli B, Grin J, Narring F, Michaud PA. Eur J Clin Nutr 2000;54:16.

[3] O' Dea. J Nutridate 2003;14(4):4-7.

[4] Guenther PM, Kott PS, Carriquiry AL. J Nutr 1997;127:1106-1112.

[5] Harrison GG, Galal OM, lbrahim N, Khorshid A, Stormer A, Leslie J, Taha Saleh N. J Nutr 2000;
130:2049-2054.

[6] Field AE, Peterson KE, Gortmaker SL, Cheung L, Rockett H, Fox MK, Colditz, GA. Public Health Nutr
1999;2(3):293-300.

[7] Rockett HRH, Colditz GA. Am J Clin Nutr 1997;65(suppl):1116S-22S.

[8] Boucher B, Cotterchio M, Kreiger N, Nadalin V, Block T, Block G. Publ Health Nutr 2006;9(1):84-93.

[9] Haines PS, Hama MY, Guilkey DK, Popkin BM. Obes Res 2003;11(8):945-949.

[10] Brathen G, Brodtkorb E, Sand T, Helde G, Bovim G. Eur J Neurol 2000;7(4):413-421.

[11] SPSS. (2001). Rel. 11.0.2001, Chicago: SPSS Inc.

[12] Erhardt,T. Nutrisurvey, FAO/WHO/UNU. (2007), Technical Report Series, no 724.

[13] Casterline JE, Allen LH, Ruel MT. J Nutr 1997;127:1966-72.

[14] World Health Organization (2003). Report of a joint WHO/FAO Series 916.

[15] ttp://www.nal.usda.gov/fnic/foodcomp/Data/SR20/nutrlist/sr20-309.

[16] Murphy,SP, Weinberg-Andersson, S W, Neumann, C G, Mulligan, K, Calloway, D H. J Food Comp Anal

1991;4: 2-17.
[17] www.healthierus.gov/dietary guidelines
[18] Recommended Dietary Allowances: (1989). Life Sciences National Research Council national academy

press Washington, D.C. 10th Edition

[19] Dagnelie PC, van Staveren WA, van Klaveren DJ, Burema J. Eur J Clin Nutr 1988;42:1007-16.

[20] Calloway DH, Murphy S, Balderston J, Receveur O, Lein D and Hudes M. USAID (1992). University of
California, Berkeley CA, USA.

January - February 2015 RJPBCS 6(1) Page No. 1319




[21]
[22]
(23]
[24]
[25]

(26]
(27]

>3 CS

2K
{ ISSN: 0975-8585

[ =

Dagnelie PC, Van Staveren WA, Vergote FJ, Dingjan PG, van den Berg H, Hautvast JG. Am J Clin Nutr
1989;50:818-24.

Hassan, E, Howida, M, Zaghlol M, Salwa A. E and Nihad H H. J Agric Sci Mansoura Univ 2008;33(9):
6801-6813.

Neumann C, Harris D M and Rogers L M. Nutr Res 2002;22:193-220

UNICEF. Oxford, UK. Oxford University Press, 1998.

Food and Nutrition Board, Institute of Medicine. Vitamin A. Washington, D.C.: National Academy
Press (2001) 82-161.

Joanna K, Malgorzata AS, Dariusz S, Anna D, Ewa N and Lidia W. Nutrients 2013;5(7):2747-2776.
Diez-Ewald M, Torres-Guerra E, Layrisse M, Leets |, Vizcaino G, Arteaga. Invest Clin 1997;38:191-201.

January - February 2015 RJPBCS 6(1) Page No. 1320



