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ABSTRACT

The objective of the study was to assess the nutritional status of Saudi
Arabian preschool children using their anthropometric measurements. A random
sample of 571 children was selected and a questionnairc was developed for data
recording.

Data included weights, heights, skinfol, thickness and demographic
variables.

The National Centre for Health Suiistics (NCHS) percentiles, the
Gomez criteria for malnutrition and the waterlow classification for growth pattern
were used to evaluate the nutritional status of the children Descriplive statistics
were used to summarize and present the results

Results showed a tendency for obesity among the boys. Approximately
14% of the children were undernourished and 5% of them were wasted. Further
research is needed using the nutritional metheds to study the food pattern and to
determine the nutritional problems of this group of children.

INTRODUCTION:

Anthropometric measurements are useful tools 1n predicling body
composition. Skinfold thickness measurements and body mass index (BMI)
predict fatness and body shape. The upper arm muscle area (UMA) and upper
arm fat arca (UFA) based on measures of upper arm circumference and triceps
skinfold thickness are used to predict body composition and nutritional status
(Rolland - Cachera, et al.. 1997):

The world health organization (WHO) recommended the use of weight
for height and height for age as an important indicators of nutritional status
particularly for children under the age of 6 years. (WHO. 1989): The use of a
reference population defined by the United States National Center for Health
Statistics (NCHS) has also been suggested for anthropometric comparisons
{NCHS. 197¢6)

Anthropometric measurements were used widely to evaluate nutritional
status of children and adolescents. In Mozambique Prista et al. (2003) used the
anthropometric indicators of nutritional adequacy on 2.316 child and found 3%
males and 2 1% females to have stunted growth: 21 9 males and 10 % females to
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be wasted; 3% males and 8% females (o have wasted and stunted growth and 4.8
% males and 7.7% female were overweight .

Tumwine & Barugahare (2002) studied the nutritional status of children
in Kasese district at the Uganda — Congo border using weight and height
measurements it was noted that half of the 932 studied children were stunted and
21.9 % were wasted & stunted.

Raj'a, et al. (2001} examined the nutritional status of 948 children as
reflected in their physical growth. They found that approximately half the
children were either stunted or chronically underweight. Depleted fat stores
affected two — fifth of the children.

in Srilanka, Fernando, et al. (2000) used height and weight
measurements to assess the nutritional status of children. The results showed that
a great proportion of the children underweight, wasted and stunted .

Weker (2000) assessed the nutritional status of 822 Polish children ages
3-7 years on the basis of anthropometric indices. He reported an average height of
75-90 percentiles for boys and girls. Underweight was found in 16.5 % and
obesity was defined in 8.5 % of the children,

Therefore, the objective of this study was to evaluate the nutritional
status of preschool children in Riyadh city using their anthropometric
measurements.

METHODS

A randon sample of 571 children was selected from the Saudi
preshoolers atte'r‘ﬂ'mg the kinder garden schools supervised by the Ministry of
Education. The sample consisted of 308 boys and 263 girls ages 3-6 years. A
questionnaire was used to collect demographic data and to record anthropomeiric
information.

Height was mecasured 1o the nearest half centimeter with a stadiometer
and weight was measured by using electronic scales to the nearest hatf kifogram,
Mid-upper arm circumference and skinfold thickness were measured as described
by Gibson (1994)

Data were analyzed using the SPSS for windows program. Height,
weight / height, Tricep skinfold thickness, and mid-upper arm circumference
were compared to NCHS 50 % percentiles and the two later indices were used to
calculate mid-upper arm muscle area. The Gomez et al. (1956) classification was
used to identify groups with under nutrition, and the Waterlow, et al. (1977)
criteria for growth pattern was used to compare the height for age index.

RESULTS

Table (1) presents the distribution of the children by age and sex. 27.3 %
males and 25.5 % females were 5 years old. The percentage of girls 4 and 6 years
of age was similar while 6 years old boys were a little more than the 4 years old.
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Average weights. heights, tricep skinfold thickness and mid-upper arm
circumferences exhibited similar pattern of growth for boys and girls of all age
groups. The girls however, seamed to be a little leaner than the boys as seen in
their mid-upper arm muscle. There was a steady increase in the averages of the
various measurements with age for both sexes. (Table 2)

Table (3) shows that 2.9% of the boys and 4.94 % of the girls had height
/ age below the average while 3,25 %, 1.14 % of the boys and girls respectively
were taller than the average. Furthermore, 1.5 %, 1.2 % of the boys and girls
consecutively were below the standard for weight / height. Almost 59 % of the
boys and the girls were heavier than the average weight with the largest
percentage of heavy children in the age of five. (Table 4):

Measurements of the mid-upper arm circutnference revealed a greater
number of girls with lower values than the standard while the percentage of boys
and girls with greater values than the average were almost equal (Table 5):
Measurement of arm muscle sizes are generally used to examine the changes in
skeletal muscle, while measurements of the subcutaneous fat are suitable for
studying the changes in body fat deposition.

Table (6) summarizes the percent frequencies of the sample as to the
tricep skinfold thickness compared to the NCHS 50™ percentile. A greater
percentage of the girls ages 4 and 5 years had low fat stores. On the other hand, a
greater number of boys ages 5 and 6 years had more fat than the girls.

Distribution of the arm muscle area for age measurements are shown in
the table 7 and it reveals more boys than girls had lower muscle area. Similar
percentages of boys and girls had normal muscle development and mere girls
than boys had greater muscle mass.

The Gomes classification identified 17.2% of the boys and 13.3 % of the
girls with 1" degree malnutrition and only 0.64 %, 0.4% of the boys and girls
respectively had 2™ degree malnutrition (Table 8): However, when the Waterlow
criteria was used it was found that only 4.95% of the girls had wasted growth and
95% of them had normal growth pattern, Only one boy had a stunted growth and
another had a stunted and wasted growth patiern. 2.95% of the boys had wasted
growth and 95% of them had normal growth pattern.

Table (1): Distribution of the children by age and sex

. Males Females Total
Agein Years T—o % No, % | No. %
3 4 0.7 4 0.7 8 1.4
4 58 10.2 53 93 111 19.5
5 156 27.3 146 255 302 528
6 90 15.8 60 10.5 150 263
Total 308 54.0 263 46.0 M 100.0

Sample size 571 child Neo. = Number of children..
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Table (2): Average anthropometric measgre;:ents of the Xh“dren -
Agein Sex Weht Sl.ur:::'fﬂpd Gmu":fer— Muscle
Years ence

(L] (cm) {mmy) {cm) (mm)
3 1300258 | 88254544 | 9754340 | 1500200 {8500+1225
4 | 17982292 | 10440+581) 9504229 | 1649129 [ 9836£1137
5 M 19334275 |10866+518] 1062271 | 1616125 [91.73+12.93
6 21524386 [ 11333x547] 11782449 | 1733+ 178 (86941199
3 15004200 | 94254486 | 1050+3.11 | 1625126 | 10250500
4 F 16724205 [10006£687] 9.13+2.18 | 1591106 [HT2+ lﬁa
5 1846292 |10759%534] 1046+3.11 | 1658152 { 9288 13.35
6 218+480 [11275+522] 1305+ 488 | 17.98+2.30 /95251240
Sample size 571 Child M = Males F = Females

Tahle (3): Percent l'reguenues for beight by age

A Percent of NCHS 50 Percentile
gein | oy <90 90 - 110 > 110
years |~ No. % No. % No. %
3 2 0.65 2 0.65 - -
4 M 4 1.30 51 16.56 7 2.27
5 3 1.00 151 49 03 1 0.33
6 - -- 85 27.61 2 0.65
Total 9 2.90 289 93.84 10 3.25
3 - - 4 1.52
4 | . 7 2.66 44 16.73 2 0.76
5 4 1.52 141 53.62 i 0.38
6 2 0.76 58 22.05 -- --
Total 13 4,94 247 93.92 3 1.14
Sample size 571 child . No. = number of children. M = Males F = Females

Table (4): Percent frequencies for weight / height

Age in Percent of NCHS 50™ Percentile
yearn Sex < 9 90 - 110 > 110
No. % No. % No. %
3 3 0.90 1 0.30 -- -
4 M 1 0.30 37 12.00 20 6.50
5 1 0.30 6l 19.80 94 30.50
6 - - 20 6.50 70 22.70
Total 5 1.50 119 38.60 184 59.80
3 1 0.40 3 1.10 - -
4 F 1 0.40 34 12.90 I8 6.30
5 1 0.40 61 23.20 84 31.90
6 - - 8 3.00 52 19.80
Total 3 1.20 106 40.20 154 58.50

Sampic size 571 child . No. = number of children. M =Males F = Females
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Table (5): Percent frequencics for mid — upper arm circumference by age

Age in . Percent of NCHS 50™ Percentile
years Sex <%0 90 -110 > 110
No. Yo No. Yo No. Y
3 3 1.00 - - 1 0.30
4 M 2 0.60 53 17.20 3 1.00
5 18 5.80 125 40.60 13 420
[ 7 2.30 76 81.80 16 5.20
Total 30 9.70 254 79.60 33 10.70
3 - - 3 1.10 1 0.40
4 F 5 1.50 45 17.10 3 1.10
5 37 14.10 94 35.70 15 5.70
6 8 3.00 32 12.20 20 7.60
Total 50 19.00 174 66.10 39 14.80
Sample size 571 chald . No. = number of children: "M = Males F = Females

Tahle {6): Percent requencues of tncep skinfold b

Age in Percent of NCHS 50 Percentlle
years Sex <90 9% -110 > 110
No. Yo No. % No. Yo
3 2 0.60 -- - 2 0.60
4 M 21 6.70 12 390 25 8.10
5 18 590 18 5.80 120 39.00
6 11 3.50 9 2.90 70 22.70
Total 52 16.70 39 12.60 217 70.40
3 i 0.50 2 0.90 1 0.50
4 F 23 10.60 14 6.40 5 2.30
5 48 22.1¢ 31 14.20 4 20.20
6 8 3.60 9 4.10 32 14.70
Total 80 36.80 56 25.60 82 37.70
Sample size 571 child . No. = number of children. M = Males F = Females

Table (7): Percent frequencies for arm muscle area by age

Age in Percent of NCHS 50 Percentile
years Sex <90 2% - 110 > 110
No. Yo No. Ye No. %
3 3 0.90 1 3.00 -
4 M 16 5.20 23 7.5¢ 19 6.20
5 66 21.40 75 24.40 15 4.90
6 58 18.80 30 970 2 0.60
Total 143 46.30 129 44.60 36 11.70
3 - - 3 1.10 1 0.40
4 F 18 6.90 27 10.30 8 3.00
5 67 21.70 67 25.50 22 8.40
6 20 71.60 28 10.60 12 4.60
Total 108 36.20 125 47.50 43 16.40

Sample size 571 child . No. = number of children. M = Males F = Females
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Table (8): Distribution of the children by the gomez classification

Age in Sex Percent Frequencies
years 3 degree | 2"*degree | 1" depree Normal
3 - 0.32 0.32 0.6
4 M - - 3.25 15.60
5 - 0.32 7.13 43.20
6 - - 6.50 22.71
Total - .64 17.20 82.16
3 - - 0.40 1.10
4 F - - 1.90 18.30
5 - -- 8.00 47.10
6 -~ 0.40 3.00 19.80
Total - 0.40 13.30 86.30
M = Males F = Females

Table (9): Distribution of the children by the waterlow classification

Age in Classification
Sex Stunted &
years Wasted Wasted Stunted Normal
3 0.65 0.65 0.65 0.65
4 - - - 18.32
5 M -- 1.30 - 48.04
6 ] - 1.00 - 28.24
Total 0.65 2,95 0.65 95.75
3 - - - 1.52
4 F - 2.67 - 17.49
5 -- 1.52 - 53.99
6 - 0.76 - 22.65
Total - 4.95 - 95.05
Sample size 571 child . M = Males F = Females
DISCUSSION:

Anthropometric measurements are generally thought to be the most
definitive indicators of nutritional status. Simple measurements of height, weight
and skinfold thickness are by far the most cost efficient objective methods for
identifying both under and over nutrition,

The girls in this study were more leaner than the boys while greater
percentage of the boys had higher fat deposits than the girls. Heighis for both
sexes were within the norms for age. Approximately 14 % of the sample were
undernourished and 5% of them had wasted growth pattern.

Similar results were reported by Al — Fragh and Bamgboye (1993) in his
study on the Saudi preschooiers in Riyadh where he found undernuirition in
11.5% of the sample and 14.5% of them had wasted growth. He also found 5% of
the children with severe malnutrition.
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Moreover, Bairgri & Chowdhury (1994) siated in their study of 1976
children in Bangladesh that weight / age, height / age and mid-upper arm
circamference are good predictors of motality among children, Asayama, ef of.
(1995) also indicated a close correlation between anthropometric measurements
and obesity and fat distribution in the Japanese children,

Furthermore, in a study of 645 males and 635 female preschool children
in Kuwait it was found 11.5% of the boys and 9.9% of the girls were stunted. The
prevalence of wasting was fairly similar in both sexes. Obesity was more
prevelant in girls than boys (Amine & Al- Awadi, 1996):

In addition, it has been suggested using the midupper arm muscle area
and fat free mass in the assessment of nutritional status of children before
puberty. They reported a high correlation between these indices and 24 - hour
creatinine excretion, grip force and analysis of forearm muscle.

Further research is needed to assess the nutritional status of this group of
children using the nutritional methods along with the anthropometric
measurement in order to identify the nutritional patterns and problems of these
children.
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