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ABSTRACT: The present study aimed at evaluating the effect of 
three deferent high-eriergy diets (liquid, soft and semisolid) on the 
growth development of children with Cerebral Palsy (CP). 

Some anthropometric (weight, length I height, head and arm 
circumferences) and biochemical (haemoglobin, albumin, iron and 
calcium levels in blood serum) parameters were assessed before and 
after feeding experiment that extended for two months. One hundred 
and eigh• children with CP (68 mails and 40 females) were 
investigated after they were categorized to three groups according to 
age (6 2: 12, 12 2: 24 and 24 - 36 months) and<~ex (males and 
females). The main eating and drinking disorders of male children 
were drooling (19.12 % incidence), swallowing (16.18 %) and 
sucking difficulty (14.70 %). For females, the most frequent problem 
was swallowing (15.00 %). In both genders, no close of lips around 
spoon represented the least frequent disorder. Quantity of food I day 
served to each child was estimated according to his I here weight to 
ensure receiving of adequate energy requirement (130 Kcal I kg 
weight I day gradually increased to 200 Kcal I kg weight I ddft'tl'),..:~)~. ---­
Anthropometric measures were compared with WHO Growth 
Standards in order to evaluate the effect of feeding program on 
children growth development. Also, malnutrition sings were 
evaluated for each child before and after the feeding experiment. 
Results reveal the significant improvement effects of applied program 
on assessed anthropometric and biochemical parameters indicating its 
effectiveness on growth development of children with CP. 
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INTRODUCTION 

Cerebral Palsy (CP) is chronic motor disorder of a lesion of the upper 
neurons of the developing brain; it also characterized by the affected region 
of the body and based on severity. Kirkham eta/. (2011) cited that CP is 
one of the most common causes of physical disability in child-hood. 
Prevalence of CP represent 2.0 - 2.5 I I 000 live births as assumed by Del 
Buono eta/. (2006). 

Thomson et a/. (2002) pointed out that children with CP often have 
eating and drinking difficulties. Stevenson and Allaire (1996) added that 
those children suffer from low birth weight and degree of mental retardation 

that were associated with 1.4- 3 fold increasing risk in mortality, they also 
lacks ofself-feeoing ski.ll that was associated with 6 fold increased mortality 
risk. Children with CP have lower mean weight and height and were more 
malnourished than healthy children (Hoda Tomouma et a/. 2010). In 
developed countries, stunting was prevalent in children with CP (Okeke 
and Ojinnaka, 2010). 

The nutritional status of children with CP is poor due to summ'ltion of 

several factors as decided by Gangil eta/. (2001). Henderson eta/. (2007) 
added that poor growth and nutrition in children with CP is a· prevalent, 
important and complex problem. Therefore, they should be thoroughly 
assessed for feeding problems and nutritional status in order to start 
nutritional rehabilitation which can improve their nutritional status and 
quality of life. 

The present study was focused on assessing the effect of three different 
diets used in feeding experiment ( for two months) on growth development 

of I 08 children with CP through measurement of some anthropometric and 
biochemical parameters. 

SUBJECTS AND METHODS 

Subj~cts: 

One hundred and eight children ( 68 mails and 40 females ) aged 6 - 36 
months suffering from CP were -chosen from pediatric Department of Bab-
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AI- Shareya Hospital, Al-Azhar University Cairo and Faculty of Physical 

Therapy, Cairo University, Giza. They were divided into three groups 

according to age and sex. 

Methods: 

a) Dietetic treatment : 

Each investigated child was fed for two months on one or two of the 

three recommended diets: (1) liquid diet (El-Mougi, 2005) consisted of 100 

ml full fat cow milk, 5g sucrose, and 2 ml refmed sunflower oil ( acid value 

0.33 ± 0.03 % as oleic acid, iodine value 128 ± 8,61 and peroxide value 
3.99 ± 0.18 meq.o2 I kg oil). This diet gives 79 K cal. of energy. (2) Soft 

diet (EI-Mougi, 2005) consisted of IOOg yoghurt, 5 g sucrose and 2 ml 

refined sunflower oil, its energy was reached to 11 0 K cal. (3) Semisolid 

diet, recommended by Ministry of Health and Population (1996) 

consisted of 1600 ml full fat cow milk, 100 ml guava juice, 60 g blanched 

rice, 20 g blanched lentil, one boiled egg of approx. 50g, 60 g skinless 

chicken thigh meat and 30 g balady bread ( 1i4 loaf); it provides 1355 K cal. 

of energy. During feeding experiment (2 months), each patient received 130 

K cal I kg weight I day then gradually increased to reach to 200 K cal./ Kg 

weight I day as suggested (El-Mougi, 2005). .• 

b) Analytical methods : 

Fresh, Cooked and processed food items utilized in diet formulations for 

children feeding were analyzed for their gross chemical components 

(moisture, crude protein, fat and ash) following official procedures 

described in A. 0. A. C. (2005). According to Merrill and Watt (1973), 

protein factors of 6.25, 6.38, 5.83 and 5.95 were used for egg, chicken, meat 

and lentil; milk and yoghurt; bread and rice respectively. Carbohydrate 
content was calculated by difference. A Gerber method (James, 1995) was 

followed for determination of fat content ofmilk and yoghurt. Total energy 

of studied foods and diets was calculated as cited in Codex Alimentarius 
(1991) and FDA (1985). 

c) Malnutrition sings : 

Following Welcome classification (depends on body weight) outlined by 

Hamill et al. (1979) and Waterlow classification (1972 and 1973) 
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depending on length or _ height, investigated children were subjected to 

malnutrition assessment. Also, they were classified according to their 

feeding problems and I or difficulties . 

d) Anthropometric parameters : 

Four anthropometric parameters (namely body weight, length I height, 

head and arm circumferences) were assessed for each studied children 

before and after dietetic treatment. Following procedures outlined by 

Jelliffe eta/. (1989), body weight (kg), length I height (em), head and arm 

circumference (em) were measured. A beam balance (to the nearest 0.01 kg) 

was used for weight assessment; length board (infanometer) and height 

boards (stadiometer) were used for measuring recumbent length (for 6 2: 24 

months) and standing height (for children aged 24 - 36 months) 

respectively. Arm circumference was measured using flexible non-stretch 

tape. Head circumference was measured using laminated tape (Britton et al. 
(1993) . Obtained data were recorded to the nearest 0.01 em. 

e) Biochemical parameters : 

Haemoglobin level in blood (g I dl) of the investigated patients was 

measured by fully automated cell counter coulter (Cell Dyp'' 1700 and 

Symex KX21 N) at wave length- 450 nm (Lewis and Osei-Bim Ponge, 
2003). Albumin concentration in blood serum (g I dl) was determined by 

colorimetric assay at 628 nm (Doumas, et al. 1997). using appropriate kits 

for human incorporation. Using haemoglobin-free blood serum samples, 

iron level (Jl I dl) was assayed following the procedure of Cook et al. 
(2003) by colorimetric measurement at 595 nm. According to Nicholson 
and Pesce (2004), calCium concentration in blood seru-m -(mg ldl) was 

estimated using CO BAS Integra-400 analyses at wave length 600 nm. 

f) Statistical analysis 

The data collected were analyzed on an IBM-PC computer which was 

used to get the statistical tests. The statistical analysis was carried out 

according to SPSS version 10 software program 1999. Means and standard 

deviation (S .D.) measure by use paired samples T test. 
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For all statistical tests, the threshold of significance is fixed at the 5% 
level (P-value ). 

RESULTS AND DISCUSSIONS 

Table (1) shows the distribution of the investigated children with CP, 

their total number was 108 children. They were categorized into three 

groups according to age representing 31.48, 3 7.04 and 31.48 % of the total 
number respectively. Males belonging to the three groups comprised 62.96 
% of the total number (68 children), while the corresponding figures for 
females were 37.04% (40 children). 

Table (1) Distribution of investigated children (according to age and sex) 

Group Age Males Females I Total 
(month) No. %(*) No. %(*) No. %(**) 

1 6 > 12 23 67.65 11 32.35 34 31.48 
2 12 > 24 24 60.00 16 40.00 40 37.04 
3 24-36 21 61.76 13 38.24 34 31.48 

(*)%of each group (**)%of total number 

Table (2) reveals that 60.2% (65 cases, 42 males and 23 females) of the 
"" investigated children were born at hospital, while 39.8 % ( 43 children, 26 

males and 17 females) were dellvered at home. 

Table (2) Distribution of investigated children (according to birth place) 

Birth place 
Grou Age Home Hospital 

p (month) Males Females Males females 
No. %(•) No. %(*) No. %(*) No. %(•\ 

1 06 > 12 7 20.59 5 14.71 16 47.06 6 17.65 
2 12 >24 10 25.00 8 20.00 14 35.00 8 20.00 
3 24-36 9 26.47 4 11.76 12 35.29 9 26.47 

(*)percentage was calculated for each age group 

Many problems and risks occurred during delivery at home (as 
concluded from questionnaire sheet fulfilled for each case . before 

conducting to dietetic treatment), and these problems could be considered as 
the main cause of the relative high number of children born at hospital. 
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During delivery at home, many pregnant mothers suffered from such 

problems facing many risks , therefore, they were transfered to hospitals 

where child delivery was accomplished. 

Campanozzi et al. (2007) reported that home birth is an indicator of low 

economical status which is likely to have higher risks associated with the 

delivery operation performed predominantly by untrained midwives . As 

observed in the questionnaire sheet, correlation between home birth and 

families of low economical status was concluded; also CP cases were found 

more frequently in children belongs to such families. 

As previously declared children with CP often suffered from many 

eating and drinking disorders and I or difficulties. Table (3) illustrates the 

nine main disorders I difficulties of the investigated children. 

Table (3) Main feeding and drinking disorders I difficulties of children with CP 

Males Females 
Disorder I difficulty 

NO. %(•) NO. %(•) 

Chewing problem 8 11.76 4 

Swallowing problem 11 16.18 6 

Cough I choking during feeding 5 7.35 5 

Drooling 13 19.12 5 -
Hypertonic tongue 5 7.35 5 

Inability to take solid food 7 10.29 5 

Sucking problem 10 14.70 5 

Vomiting I regurgitation 5 7.35 3 

No closure of lips amund spoon 4 5.88 2 

(*)Incidence% was calculated per each sex group (males and females). 
(**)Incidence% was calculated for total number (108 children). 
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12 11.11 

11 15 .74 

1Jl 9.26 

1 8 16.67 

10 9.26 

12 11.11 

15 13 .89 

8 7.41 

6 5.55 

Drooling exhibited the highest incidence% in males (19.12%) followed 

by swallowing disorders (16.18%) and sucking problem (14.70%). For 

females, swallowing disorder occupied the first position (15 .00%) followed 

by Cough I choking during feeding, drooling, hypertonic tongue, inabilitY to 

take solid food and sucking problem as they showed the same incidence % 

(12.5%). On the other hand the disorder ofno closure of lips around spoon 
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showed the least frequent disorder I difficulty as its incidence % was 5.88 

and 5.00% for meals and females respectively followed by vomiting I 
regurgitation disorder (7.35 and 7.5% respectiv-ely).Comparable findings 
with different percentages of incidence were reported by Reilly et 
a/.,(1996), Gangil et a!.,(2001),Sullivan et al.,(2002) and Sara Motion et 
al. (2002). 

Concerning the gross chemical composition of food items utilized in 

formulation of diets served to investigated children during feeding program 

for 2 months, results in table ( 4) points out that moisture represents the 
predominant component among all analyzed food items (with exception of 
sucrose and sunflower oil).It constitutes 35.67 - 88.78 % of the chemical 
components (balady bread and blanched green beans respectively). 

Blanched skinless chicken meat showed the highest marked protein content 

(28.56%) followed by boiled chicken egg (12.61 %), while the least values 
were exerted by blanched carrots (0.7%) and guava juice (0.8%). Also, 
boiled chicken egg contained appreciable high fat content (1 0.82%) while 

the lowest corresponding figures were showed by blanched carrots and 
green beans (0.14 and 0.22% respectively). Balady hread comprises the 
highest source of carbohydrates (except sucrose )among the analysed itt 11s 

since its content was reached to 47.00% followed by blanched"Fice (29.83%) 
and blanched lentil (25.21 o/ci),while blanched skinless chicken meat 
contained the least amount (0.28%). According to their varied chemical 
composition, analysed food items showed different caloric values (table 4). 
With the exception of sucrose and sunflower oil, balady bread gave the 

highest energy value (271 kcal I 1 OOg) followed by boiled chicken egg, 

blanched rice, blanched lentil and blanched skinless chicken meat (152, 146, 
141 and 138 kcal./100g respectively). Results reported by many workers 
(Eckles and Combs, 2004; Ceballos et al., 2009, Seckn, 2004; khan et al., 
2008; Alian et al., 1997; Hussein, 2001; Ebuehi and Oyewle, 2007; Ali et 
aL, 2008; Abd El- Razik, 1997; Nadia Al-Hajo, 2008; Matt et al., 2009; 

porres et aL, 2003; Silva-Gistobalet et al., 2009; Kala and Prakash, 
2004; Sara Arscoot and Sherry Tanumihardjo, 2010; Al-Jedah and 

Robinson, 2002;Cheng et al., 2007 and Osorio et al., 2011) were in 
general agreement with the forementioned results (table 4). 
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Table (4) Gross chemiral composition of utilized food items(% on wet-weight basis) 

Food item moisture 
Crude 

Crude fat ash carbohydrate 
Energy 

protein (Kcal/JOOg) 
Full-fat cow milk 88.41±0.20 3.40±0.28 3.13±0.15 0.73±0.03 4.35±0.03 61 
Yoghurt 86.33±0.89 3.30±0.19 3.90±0.20 0.64±0.09 5.81±0.79 72 
Guava juice 86.30±0.04 0.80±0.20 0.60±0.01 0.52±0.01 11.78±0.04 56 
Blanched green bean 88.78±0.23 1.78±0.05 0.22±0.01 0.32±0.03 8.90±0.03 45 
Blanched carrot 88.03±0.01 0.70±0.01 0. 14±0.01 0.25±0.01 10.88±0.02 48 
Blanched rice 65. 11±0.40 3. 14±0.39 1.53±0.04 0.39±0.01 29.83±0.47 146 
Blanched lentil 64.38±2.59 9.18±0.16 0.38±0.01 0.85±0.01 25.21±3.41 141 
Boiled chicken egg 74.84±0.03 12.6 1±0.03 10.82±0.03 0.57±0.01 1.16±0.02 152 
Blanched skinless 68.26±0.02 28.56±0.03 2.47±0.28 0.43±0.02 0.28±0.01 138 
chicken meat 
Balady bread 35.67±2.14 11.30±0.33 4.23±0.10 1.80±0. 14 47.00±2.63 271 
Sucrose 01.20±0.01 - - - 98.80±2.91 395 
Refined sunflower oil - - 99.90±1.20 - - 899 

Feeding is one of the most important activities for maintenance of health 
and well being for all indh)duals, and is of particular importance for 

children with CP (Strauss et al., 1998). It has been concluded by Eileen 

(2004) that energy requirements of children and adolescents with CP appear 
to be disease-specific and different from the current recommendations for 

healthy children varying upon several factors. Feeding problems are 

prevalent many of these children and can result in inadequate energy intake. 

Therefore, quantity of food I day served for each investigated children was 

estimated according to his I her weight to ensure that the child recei"'ves his I 
her adequate energy requirements. El-Mougi (2005) suggested that each 
patient was fed 130 kcal I kg weight I day and gradually increased to 200 

kcal I kg weight I day. Such energy requirements were obviously higher 

than that recommended for healthy children that ranged between 1 00 to 120 
kcal I kg weight I day depending on child age. 

In order to evaluate the effect of feeding program on growth 

development of investigated children, different anthropometric and 

biochemical parameters were assessed before and after conducting feeding 
program for 2 months. Obtained results were recorded in tables (5 and 6). 

Anthropometry is the measurement of physical dimensions of the human 

body at different ages (Golden and Reilly, 2008). Children growth status 

for age can be assessed by comparing this measurement with the appropri<lte 
reference chart and I or standards. Stevenson (2005) cited that the 

anthropometric measurement of ~hildren with CP has been difficult due to 
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difficulty in acquiring reliable measurements (particularly for length or 
height) and having appropriate reference data for comparison. 

Results in table (5) reveals that mean values of weight were positively 
changed from 5.77, 7.10 and 8.66 kg for males belonged to the three age 
groups respectively to 7 .14, 9.1 0 and 11.20 kg respectively after 2 months 
of feeding experiment. Similarly, females mean weight was increased from 
5 .18, 7.12 and 8. 7 5 kg respectively in the beginning of feeding program to 
6.79, 8.65 and 10.76 kg respectively at the end of the program. This 
coincides with Ollson (2007) who found that male children were slightly 
heavier than girls. Compared to WHO Child Growth Standard (2006), 
investigated children showed comparable improvement percentages at the 
end of feeding program ranged from 79.53 to 84.62% for males and from 
82.41 to 84.28% for females . 

. Concerning malnutrition sings according to Wellcomc classification 
(1970), underweight signs were observed in 76 cases, (46 male and 30 
female), Marasmus signs were found in 30 cases ( 20male and 10 female) 
and Kwashiorkor signs were detected by only two males, while non ofthe 
investigated children (1 08) exhibited the signs of normal weight. After 2 
months of feeding program, the malnutrition signs were markedly changed 
since eighty one child (50 male and 31 female) recorded 9-ormal weight 
signs and the number of children showed underweight signs-was drastically 
reduced to 2 7 cases ( 17 male and 10 female ). In addition, K wasirokor 
signs were completely disappeared among the tested groups of children with 
CP at the end of feeding experiment. The obtained results agreed with those 
reported by Fung, et a!., (2002), Rogers (2004), Arrowsmith, et aL, 
(2006), Golden, and Reilly, (2008) and Hoda, Tamouma, eta!., (2010). 

Mean values of length I height were slightly increased from 61.68, 65.49 
and 72.05 em for males of three groups respectively to 64.58, 67.58 and 
73 .07 em respectively after applying the feeding program for two months 
(table 5). Females showed similar trend as their mean values were improved 
from 53.58, 66.09 and 69.81 em respectively to 54.85, 68.28 and 70.98 em 
respectively. According to WHO Child Growth Standards (2006), it 
_could be noticed that males showed somewhat higher length i height 
development % during feeding program (79.68 - 89.09 %) than females 
(78.26 - 83.22%). Among the three studied. age groups, the highest 
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. improvement % was exerted by males belonged to the first group (aged 6 2:: 
12 month). However, comparable development % were noted for both 
second (aged 12 2:: 24 month) and third ones (24- 36 month). 

Applying Waterlow classification (1972, 1973), Sixteen children 
(14male and 2female) were assessed as wasted cases, 101 children (61 male 
and 40 female) were classified as stunted cases while 14 children (12 and 2 

male and female respectively) were considered as wasted and stunted cases. 
At the end of feeding program (2 months), children malnutrition signs were 
obviously improved where wasting and stunting signs were completely 
disappeared while number of stunted cases was decreased to 96 children (56 
male and 40 female). Comparable findings were reported by Fung, et al., 
(2002), Arrowsmith, et al., (2006), Sert, et a/.,(2009), Hoda, Tamouma, 
et al., (2010) and Okeke and Ojinnaka, (2010). 

. . 

The measurement of head circumference at regular intervals in an infant 
correlates with brain growth and closely reflects the relationship to weight, 
volume, cellular growth and protein content of the brain (Cooke et a/.1977). 
Furthermore, Stoch and Smythe (1976) concluded that head circumference 
may be the most sensitive physical index ofprolol}ged undernutrition during 

infancy and was a satisfactory indirect indicator of brain weight as well as 
-~ 

of post nutrition I metabolism classic nutrition. Results in table (5)-indicates 
that head circumference mean values of investigated children were 
improved ( as a result of applying the feeding program for 2 months) form 
37.14, 38.90 and 39.80 em for males belonged to the three age groups 
respectively to 38.75, 40.10 and 40.13 em respectively. The same trend was 

noted for females since their mean values were increased from 36.92, 39.53 
and 39.66 em respectively to 38.18, 40.41 and 39.94 em respectivelyafter 2 
months of feeding program. When the recorded data were compared with 
WHO Child Growth Standards (2006), measured head circumference of 
tested children at the end of feeding program represents 82.08 - 85.93 and 
83.33- 87.24% of the standard values for males and females respectively 
(table 5). Result of Sullivan, (2005), Stevenson et aL, (2006) and 
Henderson et al., (2007) was found in agreement with the present finding.s. 

As shown for other three anthropometric parameters (namely; weight, 
length I height and head circumference), mean value of arm circumference 
of tested children was improved after two months of feeding (table 5). 
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Values were developed from 11.09, 11.71 and 11.33 em to 11.41, 12.09 and 
1 1.52 em for males belonged to the three investigated groups respectively, 
and from 10.71, 11.94 and 11.85 em to 11.24, 12.33 and 12.08 em for 
females respectively. These figures represent 73.66- 81.73 % (for males) 
and 77.08 - 84.71 % (for females) of WHO Child Growth Standards 
(2006). Females belonged to the second (aged 12 ~ 24 month) and third 

(aged 24 -36 month) groups exerted high percentages compared to males of 
the same groups, while comparable percentages were noted for children of 
both genders belonged to the first group (aged 6 ~ 12 month). General 
agreement between the recorded data (table 5) and finding of Fung, et a/., 
(2002), Stevenson, et a/., (2006), Arrowsmith, et a/., (2006), Sert, et 
a/.,(2009) and Hoda tomuma et al., (2010). 

Table (5) Anthropometric parameters of children with CP as affected by feeding 
pr!lnram for 2 months 

Males Females 
Parameter Before treatment After treatment Before treatment After treatment 

Mean±SD %. Mean±SD %. Mean±SD %. Mean±SD %. 
Group 1 ( 6 > 12 month ) 

Weight (kg) 5.77±0.79 68.77 7.14±0.52 79.53 5.18±0.80 68.27 6.79±0.50 83.04 
Length (em) 61.68±3.24 88.51 64.58±3.69 89.09 55.58±3.56 79.85 54.85±3.43 78.37 
Head cir.(cm) 37.14±1.54 84.24 38.75±1.53 85.93 36.92±0.84 86.37 38.18±0.83 87.24 
Am1eir.(em) 11.09±0.48 77.23 11.41±0.43 78.47 10.71±0.57 77.08 11.24±0.59 79.94 

Group 2 ( 12 > 24 month) 
Weight (kg) 7.10±1.02 66.87 9.10±0.67 82.24 7.12±1.09 70.52 8.65±0.63 82.41 
Length (em) 65.49±2.69 81.04 67.82±4.64 81.84 66.09±2.40 82.62 68.28±3.08 83.22 
Head eir.(em) 38.90±2.39 82.62 40.10±2.25 84.50 39.53±2.19 85.72 40.41±2.19 86.97 
Arm cir.(cm) 11.71±0.74 79.18 12.09±0.72 81.33 11.94±0.49 82.60 12.33±053 84.71 

Group 3 (24- 36 month) 
Weight (kg) 8.66±1.07 67.17 11.20±0.79 84.62 8.75±1.17 70.72 10.76±1.09 84.28 
Length (em) 72.05±3.92 79.70 73.07±3.53 79.68 69.81±3.36 78.35 70.98±2.96 78.26 
Head eir.( em) 39.80±1.20 81.75 40.13±1.16 82.08 39.66±1.40 83.15 39.94±1.48 83.33 
Arm eir.(em) 11.33±1.03 73.66 11.52±1.02 74.46 11.85±0.86 78.13 12.08±0.87 79.05 
(*)parameters% compared to WHO Cbild Growtb Standards (2006) 

Statistical analysis reveals that assessed anthropometric parameters of 
tested children with CP (weight, length I height, head and arm 
circumference) were significantly (p :S 0.05) improved as a result of 

applying the dietetic treatment for 2 months with exception of the parameter 
of height of males of the third group(aged 24 - 36 month) since 
insignificant improvement was noted. This indicates the effectiveness of 
feeding program applied for 2 months on 108 children with CP concerning 

their growth development. 
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Regarding biochemical parameters, four haematological measures 
(namely, haemoglobin and albumin levels, iron concentration in 
haemoglobin-free serum and calcium concentration in blood serum) were 
assessed before and after feeding program was conducted. Obtained results 
are shown in table (6). 

Haemoglobin is the red pigment protein located in the erythrocytes and 

consists of four subunits. Haemoglobin mean levels were elevated from 
9.60, 9.44 and 10.03 gldl for males of the three categorized groups 

respectively to 1 0.00, 10.03 and 10.82 gldl respectively at the end of feeding 
program. The same trend was observed for females (table 6) as their 

corresponding values were developed from 9.29, 9.49 and 10.56 gldl at the 
beginning of feeding experiment respectively to 9.94, 10.09 and 11.34 gldl 

respectively after 2 months of feeding. Haemoglobin level was improved for 

1 04 children of 1 08 studied cases. C~mparing ~1ith t.he normal haemoglobin 
level (table 6), normal levels were detected for 19 cases (1 0 males and 9 
females) of the three group before applying the feeding program that was 

increased to become 46 cases (28 males and 18 females) after 2 months of 
feeding. Hoda tomuma et al., (2010) reported that hemoglobin level in 

children with CP was 10.72 ± 1.3 gldl while Lisa Samson- fang et al., 
(2002) declared that haemoglobin value in children with CP may be reached 
to 15.3 gldl. Results of Seme- Gigleneeki (2003) were found in general 
agreement with fmdings of the present study. 

Albumin is one of the first biochemical markers of malnutrition and has 

long been used in population studies as well as in assessment of the 
hospitalized patient. Results in table (6) shows that the mean values of 

serum albumin level of investigated children with CP was found to be 3.48, 
3.63 and 3.59 g/dl for males belongs to the three age groups respectively 
that improved, at the end of feeding program, to 4.07, 4.16 and 3.81gldl 
respectively. Females exhibited similar trend as they exerted corresponding 
value of 3.59, 3.76 and 3.72 g/dl before feeding treatment that developed to 

be 4.02, 4.28 and 3.93 gldl after 2 months of feeding. It was noted, 
compared with normal albumin level (table 6), that before dietetic treatment 
only 51 cases (29 males and 22 females) showed normal levels. After 2 
months, the status was obviously improved as the normal level was 
exhibited by 100 cases (62 males and 38 females). Furthermore, feeding 
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experiment showed its good effect on albumin level of children belongs to 
the second age group ( 12 ;:: 24 month, 24 male and 16 female) since their 

albumin level reached to the normal level ( 3.8 - 5.4 g/dl). The obtained 
results coincide generally with those reported by Henderson et a/. (2002) 
and Riegger et al. (2002). However, Watanabe et aL (2010) declared that 

there was no difference between animal and vegetable proteins concerning 

their increasing effect upon serum albumin level. 

Table (6) Biochemical parameters of children with CP as affected by feeding program 
for 2 months. 

Parameter Males Females Normal level 
Before After Before After 

treatment treatment treatment treatment 
Group 1 ( 6 > 12 month) 

Haemoglobin 6.90 ± 0.73 10.00 ± 0.37 9.29 ± 1.19 9.94 ± 0.49 10.0- 12.9(IJ 
(g/dl) 

Albumin 3.48 ± 0.34 ! 4.07 ± 0.39 ! 3.59 ± 0.20 4.02 ± 0.37 3.8- 5.4(.2~ 

(g/dl) 
Iron 34.51 ± 1.91 36.20 ± 1.39 34.94 ± 2.94 36.17±2.71 37- 145(J) 

(J.lg/dl) 
Calcium 8.53 ± 0.47 8.74 ± 0.44 8.72 ± 0.38 8.94 ± 0.32 9.2- 11.0(4) 

(mg/dl} 
Group 2 ( 12 > 24 month) 

Haem1globin 9.44 ± 0.65 10.03 ± 0.50 9.49 ± 0. 73 10.09 ± 0.44 11.0- 14.3(l) 
(g/dl) 

.~ 

Albumin 3.63 ± 0.25 4.16±0.23 3.76 ± 0.29 4.28 ± 0.24 3.8- 5.4(2) 

(g/dl) 
Iron 31.98 ± 2.27 43.02 ± 2.39 31.89 ± 2.27 33.84 ± 2.74 37- 145(J) 

(Jlg/dl) 
Calcium 7.53 ± 0.53 8.57 ± 0.63 7.51 ±0.52 8.40 ± 0.61 9.2- 11.0(4) 
(mg/dl) 

Group 3 (24- 36 month) 
Haemoglobin 10.03 ± 0.75 10.82 ± 0.49 10.56 ± 0.74 11.34 ± 0.58 11.0- 14.3(l) 

(g/dl) 
Albumin 3.59 ± 0.26 3.81±0.18 3.72 ± 0.27 3.93±0.19 3.8- 5.4(2) 

(g/dl) 
Iron 33.15±2.45 35.54 ± 1.64 34.92 ± 2.24 37.09 ± 2.03 37- 145(3) 

(gg/dl) 
Calcium 8.76 ± 0.72 9.08 ± 0.51 8.51 ± 0.49 9.02 ± 0.44 9.2- 11.0(4) 
(mg/dl) 

(*)mean value± S.D. 
(!)Tietz (1990) (2) Seltzer et a/.,(1979) (3) Fairbnks and Klee(1987) (4) Young 0990) 

Iron deficiency is generally recognized as the most nutritional deficiency 

world wide Demaeyer, and Adiels-Tegman, (1985). Boker and Greer 
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(2010) concluded that anemia is generally recognized as the major public 

health concern around the world, approximately 50 % of anemia is due to 

iron deficiency. Infants and young children are at particular risk for 
developing iron deficiency due to their rapid growth in the first two years of 

life as well as using complementary foods with low iron content and I or 

poor bioavailability. The effect of feeding experiment was shown in table 

(6). Before applying this program, iron level was found to be 34.51, 31.98 

and 33.15 J..lg/dl for males belonged to the three age groups respectively that 

were elevated to 36.20, 34.02 and 35.54 J..lg/dl respectively after 2 months of 

feeding. For female, cases, science trend was noticed since the 

corresponding figures were increased from 34.94, 31.89 and 34.92 )lg/dl to 

36.17, 33.84 and 37.09 J..lg/dl respectively. In comparison with the normal 

iron level (37- 145 )lg/dl (Fairbonks and Klee, 1987), development was 

observed although most studied children showed low levels. Only seven 

cases (2 males and 5 females) showed normal iron levels that increased to 

34 cases (19 males and 15 females) at the end of feeding program. 

Calcium is the fifth most common element in the body, most of which 

(98%) is present in the skeloton. One half of remaining calcium is found in 

extracellular fluid and the rest tissues (young, 1990). Calcium concentration .. 
in blood serum of 108 children v.:ith CP before and after conducting the 

feeding program was determined and the obtained results are recorded in 

table (6). Dietetic treatment carried out through the feeding program for 2 

months showed little to moderate improvements on calcium concentration 

in blood semm. Before feeding, mean values of calcium level were found to 

be 8.53, 7.53 and 8.76 mg/dl for males belonged to the three age groups 

respectively and 8. 72, 7.51 and 8.51 mg/dl for the same groups of females 

respectively. After 2 months of feeding program the corresponding values 

were increased to 8.74, 8.57 and 9.08 for males and 8.94, 8.40 and 9.02 for 

females respectively. As compared with the normal calcium level (9.2 -

11.0 mg/dl), 19 cases (12 males and 7 females) showed normal levels before 

feeding program that increased after 2 months of feeding to 3 7 cases (23 

males and 15 females). 

Statistical analysis of results of assessed biochemical parameters (namely 

haemoglobin, albumin, iron and calcium) of tested children indicates that 
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dietetic treatment carried out during feeding program for 2 months had 

significant improving effects concerning children growth rate (p :S 0.05). 

In conclusion, the current study suggests that nutrition is a vital 

component of managing CP so that individuals achieve their maximum 

potential m growth and development. Also, successful food service for 

children with special needs and disabilities should take adequate attention. 
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