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Abstract:  
 The study conducted in NLI on (30) chiwroteic patient vist one 
nutritional state assessted by:Protein energy Malnutrition (PEM) is a 
common nutritional defect in Cirrhotic patients, with increased risk of 
mortality and morbidity. Simple bedside tools to identify malnutrition 
are essential to improve the prognosis and quality of. The main objective 
of this study is to improve the functional status of patients with chronic 
liver disease by using a high protein meal followed by planned exercises, 
to increase muscle mass., Determine the effect of this technique assisted 
by Bio electrical Impedance Analysis (BIA) 30 Cases are rolled in 
National Liver Institute, Menoufia University ( 2017-2019) child (A-B) 
cirrhotic parameters were collected using the results indicated that: Both 
groups were assessed by: (NRS)Nutritional risk screening, (SGA) 
Subjective global assessment, (ALT)Alanine Amino Transferase,(AST) 
Aspartate Amino Transferase, (AlB)Albumin,(WR) Water, (T-BIL)Total 
Bilirubin,(D-BIL) Direct Bilirubin,(Ht)Height, (Wt)Weight,(BMI) Body 
mass index, (BIA)Bio Electrical Impedance Analysis, 
(CARB)Carbohydrate, (P)Protein, (CRIT) Creatine, (F)FAT, (Fat M) Fat 
Mass, (V FatL)Visceral Fat Level, (FFM)Fat Free Mass,(TBW)Body 
Water, (BMR) Basal Metabolic Rate, (MAC) Mid arm 
circumference,(TSF)Tricipes skin fold, (WL) Waist Circumference, (6 
MWT) 6 min wake test.  
Key words: (Ht), (Wt), (BMI), (BIA), (MAC), (TSF), (WL), (6 

MWT).(Ht), (Wt), (BMI), (BIA), (MAC), (TSF), (WL), (6 
MWT) (ALT), (AST), (AlB), (T-BIL), (D-BIL), (CRIT) 
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Introduction: 

 Nutritional status is directly associated with survival in cirrhotic 

patients (Ruiz-Margain et al., 2015). Malnutrition is prevalent in all 

forms of liver disease: from 20% in compensated liver disease to more 

than 80% in those patients with decompensated liver disease(Teiusanu 

et al., 2012). Protein energy MalnutritionPEM is a commonly associated 

condition to all stages of  (CLD) and may be present in 65–90% of 

patients with advanced disease. Malnutrition develops at an early stage 

of liver disease and there is, almost, a direct relationship between the 

severity of liver disease and the degree of malnutrition. There are many 

factors that contribute to malnutrition in patient with liver disease; 

malabsorption due pancreatic insufficiency, cholestasis, porto-systemic 

shunt, bile deficiency with inadequate absorption of long-chain fatty 

acids or metabolic alterations (high protein catabolism reduced glucose 

homeostasis due to alterations of gluconeogenesis). Low glycogen stores 

and pro-inflammatory cytokines(Aqel et al., 2005) ofPEM is associated 

with an increased risk of morbidity and mortality in patients with 

cirrhosis and occurs in 50%-90% of these patients. The development of 

other life-threatening complications of liver disease such as refractory 

ascites, spontaneous bacterial peritonitis, hepatorenal syndrome, variceal 

hemorrhage, and post-transplant mortality are also significantly greater 

in patients with PEM(Cheunget al., 2012).There were many suggested 

parameters to assess the nutritional status of cirrhotic patients and to 

identify malnourished patients or the risk for malnutrition. A staged 

approach (beginning with a complete history and proceeding with more 

detailed testing if needed) is suggested in nutritional assessment. In this 

study, parameters including (BMI), (MMA), (SGA), (NRS), Muscle 

Strength Assessment by hand dynamometry, phase angle obtained from 

(BIA). 

 Patients and Methods: After approval of ethical comity and a 

written concont obtained from the patient, the study was conducted at 

the Clinical Nutrition Department National liver instatueMenoufia 

University, between November 2017 to November 2018, a total of (30) 

patienst of both sex was included, three were excluded due to liver 

decompensation. Patients were divided equally into two groups 

observational spective study. 
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Methods: 

The basal diet in the experiment consisted: 

• A planned high protein diet specifications for every case increasingly 

the protein to 1.5 g /kg/ day and the calories to 1.2 to 1.3 according to 

the activities of cases individually followed by planned exercises. 

• BMR x1.3 or1.5.         

• Carbohydratse diet 70 % and Fat 30 %  

• Visit 1: (Ht), (Wt), (BMI), (BIA), (MAC), (TSF), (WL), (6 MWT). 

• Visit 2: (Ht), (Wt), (BMI), (BIA), (MAC), (TSF), (WL), (6 MWT)  

Analysis:  

(ALT), (AST), (AlB), (T-BIL), (D-BIL), (CRIT) During one month all 

parameters were record. 

Method designincluding:Weight, height, BMI, SGA  

 

 
Figure (1) shows the steps of measuring MAC of the patients (Khalil 

SSet al., 2015) 
(5)

 

 
Figure (2) shows the steps of measuring TSF of the patients(Khalil SSet 

al., 2015) 
(5) 
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Figure (3)Tanita MC-780 MA 

 
Figure (4) Printed sheet of BIA 
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Figure (5) SGA 

Results and Discussion: 

Conventional methods group 

The tables (1), (2) and (3) shows a descriptive statistics for 

investigated parameters of 30 patients included in this study. 

 The table (1) and Figures (6), (7), (8) shows a paired t-test were 

used to obtain the differences for parameters before and after diet with 

confidence interval percentage 95% as shown in the first table. Most of 

parameters are less than 0.05 which mean that there is statically 

difference between the two groups pre and post, the highest difference 

was in carbohydrates.As shown there was a significant difference 

between Control groups and the other treatments pre, post. On the other 

hand, there was a significantP<0.05)their values as following from group 

(1), it was pre Weight, BMI, Protein, carbohydrates, Fat, Water, Waist 

circumference, TSF (L), TSF (R), MAC (L), MAC (R), 6 min wake test, 

were 71.8±13.5, 26.21±4.8, 84.6±15.9, 233.5±29.6, 42.5±5.05, 

1746.7±313.7, 92.4±11.6, 6.07±5.06, 5.63±5.15, 28.2±2.65, 28.2±2.55, 
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339.2±89.24 while forBMR [kcal] prethere was no significanttheiras 

following from group (1) values1516.1±238.15their values as following 

from group (1), it was post a Significant P<0.05) Weight, BMI, Protein, 

Carb, Fat, Water,Waist circumference,TSF (L),TSF (R),MAC (L),MAC 

(R),6 min wake test were 76.2±13.8, 27.96±5.015, 90.8±16. 

5,254.9±35.07, 46.09±4.8, 1870±320.7, 99.9±12.63, 11.8±8.47, 

11.33±7.83, 30.6±3.6, 30.33±3.5, 504.4±66.32 respectively while for 

BMR[kcal]post there was no a significant their as following from group 

(1) value was 1556.9±225.7 Malnutrition assessed through phase angle 

and its relation to prognosis in patients with compensated liver cirrhosis: 

a prospective cohort study. Dig Liver Dis  (Ruiz-Margain et al.,5102). 

Nutritional status in cirrhotic patients. Maedica (Buchar) (Teiusanu Aet 

al., 2012). Nutrition in Chronic Liver Disease. GE Portuguese Journal of 

Gastroenterology (Silva Met al.,  2015)
 

 

Table (1) andFigure (6) : TSFL (mm) andFigure (7) TSFR(mm) 

andFigure (8) Carb pre and post: Anthropometric 

measures of group (1) 

P value % No 
Post 

Mean ± SD 
Pre 

Mean ± SD 
Unit Group (1) 

 
 
 

 
 
 

30 
70 

 
27-59 

 
11 
19 

41.1±11.45
a
 41.1±11.4

a 

 

 

 Age 
Range: 
sex: 
Male 
Female 

  
 
 

30 
70 

 
150-
193 

 
11 
19 

162.4±8.7
a
 163.7±9.5

a
 Cm Height 

Range: 
sex: 
Male 
Female 

3.02E-06   76.2±13.8
a
 71.8±13.5

a
 Kg Weight 

4.69E-11   27.96±5.015
a
 26.21±4.8

a
  BMI 

0.058621252   1556.9±225.7
b
 1516.1±238.15

b
 Kj BMR[kcal] 

2.32E-05   90.8±16.5
a 

84.6±15.9
a
 G Protein 

8.67E-16   254.9±35.07
a
 233.5±29.6

a
 G Carb 

2.81E-08   46.09±4.8
a
 42.5±5.05

a
 % FAT 

8.39E-04   1870.0±320.7
a
 1746.7±313.7

a
 Kg Water 

1.10E-09   99.9±12.63
a
 92.4±11.6

a
 Cm Waist circumference 
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1.84E-05   11.8±8.47
a
 6.07±5.06

a
 Mm TSF (L) 

6.42E-06   11.33±7.83
a
 5.63±5.15

a
 Mm TSF (R) 

1.79E-06   30.6±3.6
a
 28.2±2.65

a 
Cm MAC (L) 

3.29E-07   30.33±3.5
a
 28.2±2.55

a
 Cm MAC (R) 

6.41E-10   504.4±66.32
a
 399.2±89.24

a
 M 6 min wake test 

Means with different letters in the same column are different significantly at P<0.05) 

 

 

 

 

 

mm 

 

 

 

 

 

 
Figure(6) Shows a box plot of TSFL pre= 6.07±5.06 and TSFL post = 11.8±8.5 

 

 

 

 

 

 

mm 

 

 

 

 

 
 
 

Figure (7) Shows a box plot of TSFR pre= 5.6±5.15 and TSFR post = 11.33±7.83 
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Figure (8)Shows abox plot of Carb pre= 233.5±29.6 and Carb post = 284.9±35.07 

 

 The table (2)and Figure (9)  shows a Paired t-test were used to 

obtain the differences for parameters before and after diet with 

confidence interval percentage 95% as shown in second table. Only 2 

parameters were statically stable and did not show difference between 

the two group the most stable parameter which data was AST in tables 

(2) and VFatL tables (3) with significance level= 0.92 and 0.85, 

respectively,it was preSignificant P<0.05) Bil Direct, ALT,ALB,Crit, 

Urea. 405±.23, 27.133±15.25, 3.806±.45, 0.8±.18, 

24.133±6.56respectivelywhile,Bil Total,AST pre. There was no a 

significant their as following from group (2) values.68±.44, 27.33±11.12 

their values as following from group (2), it was postSignificant P<0.05) 

Bil Direct, ALT, ALB, Crit, Urea, 0.49±.208, 25.233±7.24, 4.05±0.46, 

1.01±.216, 27.133±6.9 while AST, Bil Total post. There was no a 

significant their as following from group (2) values 0.79±.27, 

27.5±6.78Bioelectrical impedance phase angle as a prognostic indicator 

in advanced pancreatic cancer (Gupta Det al., 2004). Norms and 

correlates of bioimpedance phase angle in healthy human subjects, 

hospitalized patients, and patients with liver cirrhosis (Selberg Oet al., 

2002).Nutrition assessment and its effect on various clinical variables 

among patients undergoing liver transplant. Hepatobiliary (Bakshi Net 

al., 2016) 

 

Table (2)andFigure (9): AST(U/L) pre and postLaboratory 

analysisof group (2) 
 

P value 
Post 

Mean ± SD 

Pre 

Mean ± SD 

Unit 
Group (2) 

0.050856048 .79±.27
b
 .68±.44

b
 Mg/dl Bil Total 

0.027028988 .49±208
a
 .405±.23

a
 Mg/dl Bil Direct 
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0.427847688 25.233±7.24
a
 27.133±15.25

a
 U/L ALT 

0.92528076 27.5±6.78
b
 27.33±12

b
 U/L AST 

8.85E-07 4.05±.46
a
 3.806±.45

a
 Mg/dl ALB 

7.09E-11 1.01±.216
a
 .8±.18

a
 Mg/dl Crit 

5.20E-08 27.133±6.9
a
 24.133±6.56

a
 Mg/dl Urea 

Means with different letters in the same column are different significantly at P<0.05) 

 

 

 

 

U/L 

 

 

 

 

 

 
 

 

Figure (9) shows a box plot of AST pre and post diet with mean =27.33±11.12 

and 27.49±6.78, respectively. 

 The table (3)and Figures (10), (11) shows a Paired t-test were 
used to obtain the differences for parameters before and after diet with 
confidence interval percentage 95% as shown in second table. Most of 
parameters are less than 0.05 which mean that there is statically 
difference between the groups (3) (pre, Post) the highest difference was 
in RA FFM.it was preSignificant P<0.05)Fat M, 
 FFM,TBW,Phase,LL Fat M,LL FFM,RA Fat M,RAFFM,LA Fat 
M,LA FFM 22.24±8.64, 52.56±8.95, 37.86±6.42, 5.4±1.12, 2.8±1.82, 
6.78±2.6, 1.4±.89, 2.6±614, 1.213±0.82, 2.31±0.72 respectively while 
VFATL pre There was no  significance their as following from group (3) 
values 6.366±3.62their values as following from group (3), it 
wasSignificant P<0.05) Fat M,FFM, TBW, Phase, LL Fat M, LL FFM, 
RA Fat M, RAFFM, LA Fat M, LA FFM 24.9±8.406, 60.75±12.94, 
44.52±9.1, 5.86±0.8, 4.4±1.9, 9.5±1.92, 14.23±6.83, 25.5±8.97, 
2.06±1.134, 3.08±0.8 respectively while VFATL post There was no a 
significant their as following from group (2) values 6.43±3.69 
Anthropometric Nutritional support in patients with chronic liver 
disease. Nat ClinPractGastroenterolHepatol (Henkel AS et al., 2006) 
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.Validity of mid-arm muscular area measured by anthropometry in 
nonobese patients with increased muscle atrophy and variation of 
subcutaneous fat thickness (Saito R et al., 2010). Anthropometric 
midarm measurements can detect systemic fat-free mass depletion in 
patients with chronic obstructive pulmonary disease (Sanchez FF et al., 

2011). 

Table (3) andFigures (10):VFatL (Level)and Figure(11) RAFFM 

(Kg) pre and post:Relationship between nutritional 

assessment before and after experienceof group (3) 

P value 
Post 

Mean ± SD 
Pre 

Mean ± SD 
Unit Group (3) 

8.86E-07 24.9±8.406
a
 22.24±8.64

a
 Kg FatM 

0.853804563 6.43±3.69
b
 6.366±3.62

b
 ( Level) V Fat L 

4.85E-05 60.75±12.94
a
 52.56±8.95

a
 Kg FFM 

2.32E-05 44.52±9.1
a
 37.86±6.42

a
 Kg TBW 

0.034007097 5.86±.8
a
 5.4±1.12

a
  Phase angle 

1.24E-08 4.4±1.9
a
 2.8±1.82

a
 Kg LL FatM 

1.73E-06 9.5±1.92
a
 6.78±2.6

a
 Kg LL FFM 

1.97E-11 14.23±6.83
a
 1.4±.89

a
 Kg RA FatM 

7.76E-15 25.5±8.97
a
 2.7±.614

a
 Kg RAFFM 

3.81E-06 2.067±1.134
a
 1.213±.82

a
 Kg LA FatM 

1.49E-06 3.08±.8
a
 2.31±.72

a
 Kg LA FFM 

Means with different letters in the same column are different significantly at P<0.05) 

 

 

  

 

 

(Level) 

 

 

 

 

 

 
 

 

 

 

Figure (10) Shows a box plot of VFatL pre= 6.37±3.62 and VFatL post = 6.43±3.69 
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Kg 

 

 

 

 

 
 

 

 

Figure (11) Shows a box plot of RAFFM pre= 2.6±.614 and RAFFM post =25.46±8.97 
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 الحْصيـــات : 

ٕ٘بن ِجّٛعخ ِزضاٌذح ِٓ الأدٌخ عٍى أْ اٌعبداد اٌغزائٍخ اٌخبغئٗ فً اٌّشظً اٌٍزٌٓ 

ٌعبْٔٛ ِٓ عٛء رغزٌٗ لذ ٌىْٛ ٌٙب رأثٍش وجٍشعًٍ اٌذبٌٗ اٌصذٍٗ ٌٍّشٌط ٌزٌه ٌجت إعطبء 

ٍى إجشاء رغٍٍشاد إٌجبثٍخ لذ رذغٓ ٔصٍذخ دٛي رعذًٌ اٌذبٌخ اٌغزائٍخ اٌصذٍٗ ٌّغبعذرُٙ ع

 فشصزُٙ فً رذغٍٓ دبٌزُٙ اٌصذٍٗ . 

ٌزٌه ٌجت إعذاد ثشاِج غزائٍخ ٌششح ٚرفغٍش خطش اٌعبداد اٌغزائٍخ اٌخبغئٗ فً 

 اٌّشظً اٌٍزٌٓ ٌعبْٔٛ ِٓ عٛء رغزٌٗ لذ ٌىْٛ ٌٙب رأثٍش وجٍشعًٍ اٌذبٌٗ اٌصذٍٗ ٌٍّشٌط .
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جأثيزاسحخذام ّجبة عالية البزّجيي يحبعِا جوزيٌات رياضيَ لشيادٍ الكحلة جحذيذ 

 BIAالعضلية لوزضي الكبذ الوشهي باسحخذام جِاس كحلَ الجسن
* 

محمد هصطفي الـسيذ علي
0
ٌُاء هصطفي بذراى ، 

5
ًجلاء هصطفي حسيي،

3
 

ةالخليف ذهيوًَْ عبذ الْاح
0

 
 

الإلزصبد إٌّضًٌ عبثمب جبِعٗ إٌّٛفٍٗأعزبر اٌزغزٌٗ ٚعٍَٛ الأغعّٗ ٚعٍّذ وٍٍٗ 
1,

أعزبر ثمغُ غت اٌىجذ ثّعٙذ ،

اٌىجذ اٌمًِٛ جبِعخ إٌّٛفٍٗ
2

ِذسط رخذٌش ثّعٙذ اٌىجذ اٌمًِٛ دوزٛساٖ اٌزخذٌش ٚاٌشعبٌخ اٌّشوضح دثٍَٛ الأٚسثٍخ ،

ٌٍزغزٌخ جبِعخ إٌّٛفٍخ
3

شجٍٓ اٌىَٛ –إٌّٛفٍخ جبِعخ  -ًٌوٍٍخ الالزصبد إٌّض –لغُ اٌزغزٌخ ٚعٍَٛ الأغعّخ ،
1

 

 
 

 الولخص العزبي
ٌزٌه فئْ اٌٙذف اٌشئٍغً ِٓ ٘زٖ اٌذساعخ ٘ٛ رذغٍٓ اٌذبٌخ اٌٛظٍفٍخ ٌٍىجذ ٌذي اٌّشظً  

ٚرٌه فً BIAاٌزٌٓ ٌعبْٔٛ ِٓ ِشض اٌىجذ اٌّضِٓ ٚرٌه ثبعزخذاَ جٙبصحاٌّعبٚٔٗ اٌىٙشثبئٍٗ اٌجٍٍٛجٍٗ

 اٌىجذ اٌمًِٛ ثشجٍٓ اٌىَٛ جبِعٗ إٌّٛفٍخ. ٙذِغزشفى ِع

 حالَ هقسوَ إلي ثلاخ هجوْعات قبل ّبعذ : 31ّجشحول الذراسَ علي 

 AgeٚHeightٚWeightٚBMR[kcal]ٚ Proteinٚاٌّمبٌغبٌٕثِٛزشٌٗ ) الوجوْعَ الاّلي: -1

Carbٚ FATٚ Water Waist circumference ٚ TSF (L)ٚ TSF (R)ٚ MAC (L) MAC 

(R)ٚ6 min wake test  ٚBMI.ٗلجً اٌزجشثٗ ٚلجً رٕبٚي اٌٛججٙبٌغزائٍٙبٌّخطط ) 

 Bil Total ٚBil Direct ٚASTاٌزذبًٌٍ اٌّعٍٍّٗ ) الثاًيَ: الوجوْعَ -2

ٚALBٚCritٚUreaٚALTٗاٌّخططٗ. اٌغزائٍٗ (ثعذ اٌزجشثٗ ٚثعذ رٕبٚي اٌٛجج 

 BIA(FatMٚV Fat جٙبصاٌزمٍُ اٌغزائً ٌٍّشٌط ثبعزخذاَ الثالثَ: الوجوْعَ – 3

LٚFFMٚTBWٚPhase angle ٚRA FatM ٚ LA FFMٚ RAFFM ٚ LL FatM ٚ LL 

FFMٗاٌّخططٗ. اٌغزائٍٗ ( لجً اٌزجشثٗ ٚلجً رٕبٚي اٌٛجج 

ٌزُ رخطٍػ اٌٛججٗ اٌغزائٍٗ ثبٌصٛسٖ اٌزً ٌّىٓ إعطبئٙب ٌٍّشظً اٌّصبثٍٓ ثبٌزٙبة وجذي 

شظً اٌّصبثٍٓ ثبٌزٙبة وجذي فٍشٚعً ِّٓ ٌزبثعْٛ فٍشٚعً ) عً ٚثً (. ٚرجشي اٌذساعٗ عًٍ اٌّ

 ثّعٙذ اٌىجذ اٌمًِٛ ثشجٍٓ اٌىَٛ ٌٚزُ إعطبء اٌّشٌط اٌٛججٗ اٌغزائٍٗ اٌّخططٗ ٌّذح شٙش.

 ّأشحولث الذراسَ علي جصوين إسحبياى جحكْى هي سحَ أجشاء ُّي علي الحْالي:

اٌذبٌٗ  –ِذً الإلبِٗ  –اٌغٓ  –اٌّشٌط إعُ  –ٚرشًّ إسحوارٍ الحالَ الاجحواعيَ ّالاقحصاديَ: -1

 اٌذخً اٌشٙشي . -اٌذبٌٗ اٌٛظٍفٍٗ  –اٌذبٌٗ اٌزعٍٍٍّٗ  –الإجزّبعٍٗ 

 ٚرشًّ الأعشاض اٌّصبدجٗ لإوزشبف اٌّشض : إسحوارٍ الحالَ الصحيَ: -2

إٌبط لبٌذ أٔه خغٍذ  – 4ً٘ عٕذن ِشىٍٗ غجٍٗ ِضِٕٗ .  –3ً٘ أوٍه لً . -2ً٘ أٔذ خغٍذ .  –1

 ٌجغه ٚعع عٍٍه .  5.

ِٓ دٍث اٌٛصْ ٚاٌطٛي ٚوزٍٗ اٌجغُ ِٚذٍػ اٌضساع عّه غجمٗ أخذ ّدراسَ الوقايس الجسويَ: -3

 اٌجٍذ.
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اٌّجبششٚغٍش  –اٌزعشف عًٍ ٔغجٗ وً ِٓ الأٌجٍٍِٛٓ ٚاٌجشٚثٍٓ )اٌّجبشش  أخذ عيٌات الذم : -4

 . ((AST)ٚاي  (ALT)اٌّجبشش( ٚاي)

وبلأغعّٗ ٚاٌّششٚثبد اٌّفعً رٕبٌٚٙب ٚ ٔٛع اٌذْ٘ٛ اٌّغزخذِٗ  :الحعزف علي العادات الغذائيَ -5

 ٚأٌعب اٌذغبعٍٗ اٌغزائٍٗ.

ثبعخذاَ غشٌمٗ عشد ِب رُ رٕبٌٚٗ ٚرٌه ثبعزخذاَ جذٚي  الحعزف علي أًواط الأسحِلاك الغذائي: -6

ئٍٗ رذًٍٍ الأغعّٗ ثُ رذًٌٛ ِب رُ رٕبٌٚٗ ِٓ أغعّٗ إًٌ اٌىٍّبد اٌّشادفٗ ِٓ اٌعٕبصش اٌغزا

 اٌّخزٍفٗ.

 ّقذ أّضحث الٌحائج ها يلي:

دبٌٗ ِٓ اٌّشظً اٌزٌٓ  33ٔلادع أٔٗ فً اٌجذٚي الاٚي ٚاٌثبًٔ ٚاٌثبٌث اٌزجبسة اٌزً رّذ عًٍ  -

ٚرٌه فً ِغزشفى ِعٙذ اٌىجذ اٌمًِٛ ثشجٍٓ  BIAٌعبْٔٛ ِٓ ِشض اٌىجذ اٌّضِٓ ٚرٌه ثبعزخذاَ جٙبص 

 اٌىَٛ جبِعٗ إٌّٛفٍخ.

ِؤشش وزٍخ اٌجغُ  (BMI)اٌجذٚي الاٚي أٔٗ ٌٛجذ فشق ِعٕٛي فً وً ِٓ اٌٛصْ ٚفمذ ٔلادع فً  -

(لٍبط ععٍٗ اٌضساع )اٌشٛوٗ( (TSFٚاٌجشٚرٍٓ ٚاٌىشثٍٛ٘ذساد ٚاٌذْ٘ٛ ٚاٌٍّبٖ ِٚذٍػ اٌخصش ٚ

[ِعذي الاٌط اٌمبعذي لا ٌٛجذ فشق kcal]BMRدلبئك ثٍّٕب  6ٚلٍبط ِذٍػ اٌضساع ٚاٌّشً ٌّذٖ 

أٔٗ فً اٌجذٚي الاٚي ٌٛجذ إسرفبع ٚاظخ فً ِغزٛي اٌىشثٍٛ٘ذساد ثعذ رٕبٚي ِعٕٛي ٚلادع أٌعب 

 اٌٛججٗ اٌغزائٍٗ اٌّخططٗ .

 ALTٚٔلادع أٌعب فً اٌجذٚي اٌثبًٔ أٔٗ ٌٛجذ فشق ِعٕٛي فً وً ِٓ اٌجٍٍٛسثٍٓ اٌّجبششٚ -

ٌجٍٍشٚثٓ اٌىًٍ ٚ ا ASTٚالاثٍٍِٛٓ ٚاٌىٍشارٍٓ ٚاٌٍٛسٌب ثعذ رٕبٚي اٌٛججٗ اٌغزائٍٗ اٌّخططٗ ثٍّٕب اي 

فً اٌجذٚي اٌثبًٔ  ASTٌٛجذ فشق غً ِعٕٛي ثعذ رٕبٚي اٌٛججٗ اٌغزائٍٗ اٌّخططٗ ٚٔلادع أٌعب اي

 اٌذْ٘ٛ فً اٌىششأٔٗ ٌٛجذ فشق ٚاظخ ثٍُٕٙ . (VFatL) ٚاي

وزٍخ اٌذْ٘ٛ  (FatM) وّب ٔلادع أٌعب فً اٌجذٚي اٌثبٌث أٔٗ ٌٛجذ فشق ِعٕٛي فً وً ِٓ  -

ٚFFM)( اٌذ٘ٛٔٛاٌىزٍخ اٌخبٌٍخ ِٓ)(TBWٚ ُاٌٍّبٖ فً اٌجغPhase angle ٚLLFatMٚ LLFFM 

 ٚRAFatM  ٚARFFM  ٚLAFatM 

- LAFFM  ثعذ رٕبٚي اٌٛججٗ اٌغزائٍٗ اٌّخططٗ ثٍّٕب فً اي(VFatL)  اٌذْ٘ٛ فً اٌىشػ ٌٛجذ فشق

اٌّخططٗ وّب ٔلادع أٌعب أٔٗ ٌٛجذ إسرفبع ٚاظخ فً اي  اٌغزائٍٗ غٍش ِعٕٛي ثعذ رٕبٚي اٌٛججٗ

RAFFM ٗاٌّخططٗ . اٌغزائٍٗ ثعذ رٕبٚي اٌٛجج 

 ٚٔلادع أٌعب فً اٌشعُ االأٚي ثٍٛظخ غشٌمٗ لٍبط ِذٍػ اٌضساع. -

 أِب فً اٌشعُ ااٌثبًٔ ثٍٛظخ غشٌمٗ لٍبط ععٍٗ اٌضساع. -

 . BIAٚٔلادع فً اٌشعُ اٌثبٌث ثٍٛظخ جٙبص  -

 . BMIٚٔلادع أٌعب فً اٌشعُ ااٌشاثع شىً ٚسلٗ اٌطجبعٗ ثعذ إعزخذاَ جٙبص  -

 . SGAٚأٌعبً فً اٌشعُ اٌخبِظ ٌٛظخ  -

( لٍبط ععٍٗ اٌضساع اٌٍغشي )اٌشٛوٗ( لجً ٚثعذ  (TSFLٚٔلادع اْ اٌشعُ اٌغبدط ٌٛظخ اي  -

 اٌزجشثٗ 

اٌضساع إًٌٍّ )اٌشٛوٗ( لجً ٚثعذ لٍبط ععٍٗ   (TSFR)ٚٔلادع أٌعبً فً اٌشعُ اٌغٍجع ٌٛظخ اي )-

 اٌزجشثٗ .

 .وّب ٔلادع فً اٌشعُ اٌثبِٓ ٌٛظخ اٌىشثٍٛ٘ذساد لجً ٚثعذ اٌزجشثٗ -

 لجً ٚثعذ اٌزجشثٗ . ASTٚٔلادع اْ اٌشعُ اٌزبعع  ٌٛظخ اي  -

 لجً ٚثعذ اٌزجشثٗ . VFatLٚٔلادع أٌعبً فً اٌشعُ اٌعبشش ٌٛظخ اي -

 لجً ٚثعذ اٌزجشثٗ . RAFFMعشش ٌٛظخ اي ٚٔلادع أٌعب فً اٌشعُ اٌذبدي  -
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