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Abstract :The main objective of the present study was to investigate 

the effect of restricted calories diets on the treatment of obesity by 

assessment of weight, body mass index, waist circumference, hip 

circumference and waist to hip ratio. The study included 90 obese 

female patients between 30 to 50 years old suffering "only" from obesity 

(BMI ≥30 kg/m
2
) followed in obesity and slim clinic in Cairo, Egypt for 

12 weeks. Their diet was modified to provide 1250–1350 kcal. The 

patients were divided into 3 groups (n=30) as follows:Group1 was taken 

a high carbohydrate low fat diet (HCLF) (70% Carbohydrate, 10% Fat 

and 20% protein), Group2 was taken a high fat low carbohydrate diet 

(HFLC) (35% Carbohydrate, 45% Fat and 20% protein) and Group3 was 

taken high protein low carbohydrate diet (HP LC) (30% Carbohydrate, 

30% Fat and 40% protein).The results showed the weight of (HP LC) 

group decreased significantly (70.48±11.47kg) compared with (HCLF) 

group (79.74±9.36kg) and (HFLC) group (78.75±8.24kg). The BMI of 

(HPLC) decreased significantly 27.11±2.24kg/m
2
 compared with BMI 

of (HCLF) 30.98±2.61kg/m
2
 and (HFLC) 28.97±3.56kg/m

2
. The waist 

circumference (WC) of (HFLC) and (HPLC) decreased significantly 

compared with (HCLF) 103.84±6.79cm. Similar findings were recorded 

in the hip circumference. Total cholesterol (TC) significantly increased 

(HCLF) and decreased in (HFLC) and (HPLC). Similar findings were 

recorded with triglyceride (TG). The level of HDL significantly 

decreased in (HCLF) compared with (HFLC) and (HPLC) which 

increased significantly. The results of LDL increased significantly in 

(HCLF) compared with (HFLC) and (HPLC) which decreased 

http://homeecon.menofia.edu.eg/
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significantly. This study suggests that low-carbohydrate diets are the 

best effective than low-fat high carbohydrate diets at reducing weight. 

The Low-carbohydrate high protein diet is a safe and more effective 

option for medically supervised weight loss and body composition in 

severely obese cases. 
Key words: Obesity, Overweight, Carbohydrate, Fats, Diet, Calories 
 
Introduction 

Overweight and obesity are defined as a process characterized by 
excessive accumulation of body fat with multiple organ specific 
consequences that could impair health (WHO, 2011). Obesity is an 
important public health problem worldwide (Janghorbaniet al., 2007). 
The increasing obesity prevalence all over the world has been attributed 
to industrialization and modernization which created an “obesogenic” 
environment that encourages sedentary lifestyle and increased calorie 
intake (Bell et al., 2005). 

The WHO estimates that in 2005 approximately 1.6 billion 
people worldwide were overweight and that at least 400 million adults 
were obese. They further project that, by 2015, approximately 2.3 billion 
adults will be overweight and that at least 700 million will be obese 
(Nguyen and El-Serag, 2010). Obesity has reached particularly 
alarming levels in the Middle East and North Africa (MENA) region, 
especially in Egypt – one of the most populous countries in the world. 
By the 1990s, Egypt’s prevalence of female obesity (currently estimated 
at over 40%) had already exceeded that in Europe and the USA. At 
present, Egypt ranks among the top fifteen countries in the world in 
terms of age-adjusted diabetes prevalence (17%) and this has worrying 
capacity and cost implications for future health services (Aitsi-Selmiet 
al., 2012). 

 Obesity has become one of the major contributors to the global 
burden of disease and disability. It is one of the main risk factors for a 
number of life threatening non-communicable disease such as heart 
disease, type 2 diabetes, hypertension, stroke and certain types of 
cancers (endometrial, breast and colon) (Kumanyikaet al., 2002).About 
2000 years ago, Hippocrates observed that death and illness is more 
common in those who are naturally fat than in the lean (Bain, 2006). 
The health outcomes range from increased risk of premature death to 
serious chronic conditions that reduce the overall quality of life. Each 
year, an estimated 300,000 adults in the United States die of causes 
related to obesity (Misra, 2013).  

Overweight and obesity are associated with increased mortality 
and morbidity. Together, they may account for as many as 15–30% of 
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deaths from coronary heart disease (CHD) and 65–75% of new cases of 
type 2 diabetes mellitus. In addition, overweight and obesity are 
associated with an increased risk of disabling conditions such as 
arthritis, respiratory insufficiency, sleep apnea and impaired quality of 
life in general (Seidell, 2005). Cardiovascular diseases (heart disease 
and stroke) kill 17 million people globally each year and deaths due to 
diabetes are predicted to increase by more than 50% worldwide in the 
next ten years (WHO 2011). Obesity also contributes to debilitating 
conditions such as osteoarthritis, gall bladder disease and respiratory 
problems often reducing quality of life (Amador et al., 2008). 

There has been a great deal of research conducted on various 
options for obesity treatment including nutrition counseling, exercise, 
cognitive-behavior management, pharmacological therapy and surgery. 
It is not at all clear whether obesity is a function of genetic 
predisposition, a response to environmental influences or a combination 
of both. Often the philosophy of why people are obese dictates the type 
of treatment that is recommended (Reever, 2008). 

Increased physical activity is one way of counteracting excessive 
energy intake, but reducing this intake is also important (Bessesen, 
2008). Many dietary regimens have been proposed as conducive to 
weight control, invoking various mechanisms including increased satiety 
(Astrupet al., 2010). The most popular among these diets emphasize 
reduction of carbohydrate intake, thereby encouraging high protein 
intake (Astrupet al., 2004), as high fat diets are generally avoided in 
most Western societies. A diet is high protein if it contains over 20% of 
total energy consumed as protein, and is very high protein if the protein 
content is greater than 30% of the total energy. A low-carbohydrate diet 
contains less than 40% of total energy from carbohydrate (St Jeor et al., 
2001). 

several studies have shown that lower energy-density foods such 
as fruits, vegetables, and whole grains lower energy intake because of 
increased satiety of the diet (Ledikweet al., 2006; Rolls et al., 2010), 
that translates into lower BMI (Bes-Rastrolloet al., 2008). Trials 
showed weight loss in the short-term irrespective of whether the diet is 
low carbohydrate diet or balanced Naudeet al., (2014). 

Low carbohydrate-high protein diets may have short term effects 
on weight control (Bravataet al., 2003), Although low carbohydrate-
high protein diets may be nutritionally acceptable if the protein is mainly 
of plant origin and the reduction of carbohydrates applies mainly to 
simple and refined ones, the general public do not always recognize and 
act on these qualifications. 
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Subjects and Methods 
Subjects 
 The present study was done on 90 obese female patients between 
30 to 50 years old suffering "only" from obesity (BMI ≥30 kg/m

2
). They 

were selected among those attending the obesity and slim out patient's 
clinic, Cairo, Egypt and they were agreeing to involve in this study. The 
participants were provided with nutritional counseling for 12 weeks. 
Their diet was modified to provide 1250–1350 kcal. The patients were 
randomized either to three groups 40 patients in each as follows:  
Group1: was taken a high carbohydrate low fat diet (HCLF) (70% 
Carbohydrate, 10% Fat and 20% protein). 
Group2: was taken a high fat low carbohydrate diet (HFLC) (35% 
Carbohydrate, 45% Fat and 20% protein). 
Group3: was taken high protein low carbohydrate diet (HP LC) (30% 
Carbohydrate, 30% Fat and 40% protein). 

The educational brochurewas given to each patient contain 
weight loss instructions and information about obesity and its risk. The 
Anthropometric measurement Weight, height, body mass index, Waist 
Circumference and Hip Circumference and Waist to Hip Ratio (WHR) 
were recorded for each case weekly. Fasting blood samples were 
obtained from each patient. The blood samples were divided into two 
parts; the 1

st
 part was collected into heparinized tubeto measure 

Automated Complete blood count (CBC). The 2
nd

 part was centrifuged 
at 3500 rpm for 15 min to obtain serum to measure lipid profile. Serum 
total cholesterol level was assayed by the method of Naito, (1984). The 
serum level of triglyceride was determined by Fossati and Prencipe, 
(1982).Serum HDL-c was determined according to Grove, (1979).The 
low density lipoprotein (LDL) and very low density lipoprotein (VLDL) 
was calculated using the formula of Friedewaldet al., (1972).Free T4 
(Thyroxine)according toBeck-Peccozet al.,(1984).Thyroid Stimulating 
Hormone (TSH) according to the method ofUotilaet al.,(1981). 
 
Results 

The effect of high carbohydrate low fat diet (HCLF), low 
carbohydrate high fat diet (HFLC) and low carbohydrate high protein 
diet (HPLC) on the weight of obese women shows that The mean of 
weight of group 3 (HPLC) decreased significantly to be 70.48±11.47kg 
compared with the weight in group 1(HCLF) 79.74±9.36kg and group 2 
(HFLC) 78.75±8.24kg. Similar findings were found in BMI, which 
decreased significantly in group 3 (HPLC) to be 27.11±2.24kg/m

2
 

compared with of group 1 (HCLF) 30.98±2.61kg/m
2
 and group 2 

(HFLC) 28.97±3.56 kg/m
2
.  

http://www.ncbi.nlm.nih.gov/pubmed?term=Prencipe%20L%5BAuthor%5D&cauthor=true&cauthor_uid=6812986
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Regarding to the results of waist circumference (WC); the WC 
means of group2 (HFLC) and group 3 (HPLC) decreased significantly 
after of the study to be (96.36±7.69cm and 93.81±5.94cm, respectively) 
compared with group1 (HCLF) 103.84±6.79 cm.  The mean values of 
hip circumference HC of group 2 (HFLC) and group 3 (HPLC) 
decreased significantly to be (101.32±5.73cm and 99.04±4.86cm, 
respectively) compared with group 1 (HCLF) 107.56±6.07cm. The 
results of waist to hip ratio (WHR) indicated that the WHR of group 2 
(HFLC) decreased significantly after the study to be 0.932±0.052 
compared with group 1 (HCLF) 0.965±0.052, similar findings recorded 
in group 3 (HPLC) 0.946±0.061. 

The level of serum thyroid stimulating hormone (TSH) decreased 
slightly in groups 1 (HCLF) to be 3.82±0.59; while the level of TSH in 
group 2 (HFLC) and group 3 (HPLC) increased slightly compared with 
group 1. The results of serum free thyroxine fT4 showed slightly 
increased in group 1 1.58±0.28ng/dL; while FT4 decreased slightly in 
group 2 1.64±0.38ng/dL. Also group 3 (HPLC) decreased to be 
1.48±0.32ng/dL. 

The results indicated that serum total cholesterol (TC) of group 1 
(HCLF) significantly increased to be 178.92±17.81mg/dl. However, the 
level of TC of group 2 (HFLC) decreased slightly to be 172.84±28.56 
mg/dl at the end of the study; while the level of TC in group 3 (HPLC) 
decreased to be 173.48±22.67 mg/dl. Similar findings were recorded 
with the level of serum triglyceride (TG) which increased significantly 
in group 1 (HCLF) to be 180.16±29.55 mg/dl compared with group 3 
(HPLC) which decreased to be 150.85±19.81 mg/dl. Also group 2 
(HFLC) showed increased to be 167.28±22.20 mg/dl compared with 
groups 3. 

In concerning with the level of serum high density lipoprotein 
(HDL); It was recorded significantly decreased in group 1 (HCLF) to be 
44.52±8.17 mg/dl compared with group2 (HFLC) which increased 
significantly to be 49.18±9.83mg/dl; also the level of HDL in group 3 
(HPLC) increased significantly to be 54.76±10.09 mg/dl compared with 
group 1.  

The results of serum low density lipoprotein (LDL) increased 
significantly in group 1 (HCLF) 98.37±20.13 mg/dl compared with 
group 2 (HFLC) which decreased significantly to be 90.40±35.05 mg/dl. 
Similar findings also recorded in group 3 (HPLC). Very low density 
lipoprotein (VLDL) level increased significantly in group 1 (HCLF) to 
be 36.03±5.86 mg/dl compared with group 3 (HPLC) which decreased to 
30.17±3.95 mg/dl. Also group 2 (HFLC) showed slightly increased to be 
33.46±4.10mg/dl compared with groups 3. 

http://labtestsonline.org/understanding/analytes/tsh/tab/glance
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The results of hemoglobin indicated that significant improvement 
in hemoglobin (Hb) level in group 3 (HPLC) to be 14.47±1.29 g/dl 
compared with both group 1 (HCLF) which decreased to be 12.98±2.04 
g/dl and group 2 (HFLC) which 13.34±1.77 g/dl. The RBCs level 
increased significantly in group 3 (HPLC) to be 5.01±0.63 mm3 
compared with both group 1 (HCLF) 4.48±0.67 mm3 and group 2 
(HFLC) 4.45±0.84mm3. The results of hematocrit of group 3 (HPLC) 
increased to be 46.36±5.58 % compared with group 1 (HCLF) which 
decreased to be 45.19±4.38%; also group 2 (HFLC) decreased to be 
47.78±3.90%. 

 The results of MCH, showed improvement in group 3 (HPLC) to 
be 29.67±3.38g/dL compared with group 1 (HCLF) which decreased to 
be 28.33±2.65 g/dL; also the result of group 2 (HFLC) decreased to be 
28.52±3.57 g/dL. The results of MCV of group 3 (HPLC) increased 
significantly to be 86.22±5.32fL compared with group 1 (HCLF) which 
decreased to be 80.30±7.30 fLHowever the results of group 2 (HFLC) 
decreased to be 81.10±6.36fL. However the platelets level of group 3 
(HPLC) increased significantly to be 280.28±44.92 mm

3
 compared with 

group 1 (HCLF) which decreased to be 269.32±47.85 mm
3
; also the 

platelets of group 2 (HFLC) was significantly decreased to be 
247.40±45.36 mm

3
 compared with groups 1 and 3. 

Table (1):Effect of high carbohydrate low fat diet (HCLF), low 
carbohydrate high fat diet (HFLC) and low carbohydrate high protein 
diet (HPLC) on anthropometric measurements of obese women 

 Group 1 (HCLF) Group2 (HFLC) Group3 (HPLC) 

Before After Before Before After Before 

Weight 

(kg) 

88.78± 

10.33
a
 

79.74± 

9.36
a
 

90.40± 

9.76
a
 

88.78± 

10.33
a
 

79.74± 

9.36
a
 

90.40± 

9.76
a
 

BMI 

(kg/m
2
) 

33.87± 

2.68
a
 

30.98± 

2.61
a
 

34.76± 

3.37
a
 

33.87± 

2.68
a
 

30.98± 

2.61
a
 

34.76± 

3.37
a
 

WC 

(cm) 

110.88± 

7.94
a
 

103.84± 

6.79
a
 

107.28± 

7.81
a
 

110.88± 

7.94
a
 

103.84± 

6.79
a
 

107.28± 

7.81
a
 

HC 

(cm) 

112.68± 

5.47
a
 

107.56± 

6.07
a
 

109.87± 

6.72
a
 

112.68± 

5.47
a
 

107.56± 

6.07
a
 

109.87± 

6.72
a
 

WHR 
0.992± 

0.073
ab

 

0.965± 

0.052
a
 

0.976± 

0.058
b
 

0.992± 

0.073
ab

 

0.965± 

0.052
a
 

0.976± 

0.058
b
 

*Values are means ± SD  

** The mean difference is significant at the 0.05 level. 
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Table (2):Effect of high carbohydrate low fat diet (HCLF), high fat low 

carbohydrate diet (HFLC) and high protein low carbohydrate diet 

(HPLC) on serum thyroid stimulating hormone (TSH) and free thyroxine 

(T4) of obese women 

 Group 1 

 (not treated) 

Group2 

 (Iron Drug S) 

Group3  

(Iron Natural S) 

Before After Before Before After Before 

TSH 

(ng/dL) 

3.85± 

0.53
a
 

3.82± 

0.59
a
 

2.95± 

0.47
b
 

3.85± 

0.53
a
 

3.82± 

0.59
a
 

2.95± 

0.47
b
 

T4 

(µlU/mL) 

1.53± 

0.41
a
 

1.58± 

0.28
a
 

1.67± 

0.31
a
 

1.53± 

0.41
a
 

1.58± 

0.28
a
 

1.67± 

0.31
a
 

*Values are means ± SD  

** The mean difference is significant at the 0.05 level. 

Table (3):Effect of high carbohydrate low fat diet (HCLF), high fat low 

carbohydrate diet (HFLC) and high protein low carbohydrate diet 

(HPLC) on serum total cholesterol (TC), triglyceride (TG), HDL-C, 

LDL-C and VLDL of obese women 

 Group 1 (HCLF) Group2 (LCHF) Group3 (LCHP) 

Before After Before After Before After 

TC 

(mg/dl) 

164.36± 

27.49
b
 

178.92± 

17.81
a
 

175.68± 

23.44
ab

 

172.84± 

28.56
a
 

178.56± 

20.24
a
 

173.48± 

22.67
a
 

TG 

(mg/dl) 

171.32± 

26.02
a
 

180.16± 

29.55
a
 

164.68± 

31.78
ab

 

167.28± 

22.20
b
 

158.20± 

30.41
b
 

150.85± 

19.81
c
 

HDL 

(mg/dl) 

53.24± 

12.26
a
 

44.52± 

8.17
c
 

45.04± 

10.79
b
 

49.18± 

9.83
b
 

50.64± 

10.81
a
 

54.76± 

10.09
a
 

LDL 

(mg/dl) 

76.86± 

29.60
b
 

98.37± 

20.13
a
 

97.71± 

31.82
a
 

90.40± 

35.05
b
 

96.28± 

25.74
a
 

88.55± 

25.11
b
 

VLDL 

(mg/dl) 

34.26± 

3.51
a
 

36.03± 

5.86
a
 

32.93± 

3.36
ab

 

33.46± 

4.10
b
 

31.64± 

4.08
b
 

30.17± 

3.95
c
 

*Values are means ± SD 

**The mean difference is significant at the 0.05 level.  

 

 

http://labtestsonline.org/understanding/analytes/tsh/tab/glance
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Table (4):Effect of high carbohydrate low fat diet (HCLF), high fat low 

carbohydrate diet (HFLC) and high protein low carbohydrate diet 

(HPLC)on complete blood count (CBC) of obese women  

 Group 1 (HCLF) Group2 (HFLC) Group3 (HPLC) 

Before After Before After Before After 

Hemoglobin 

(g/dL) 

13.54± 

1.87
b
 

12.98± 

2.04
b
 

14.21± 

1.95
a
 

13.34± 

1.77
b
 

12.99± 

2.24
b
 

14.47± 

1.29
a
 

RBCs (mm
3
) 4.59± 

0.57
b
 

4.48± 

0. 67
b
 

4.72± 

0.74
a
 

4.45± 

0.84
b
 

4.30± 

0.46
b
 

5.01± 

0.63
a
 

Hematocrit 

% 

47.12± 

3.03
a
 

45.19± 

4.38
a
 

48.12± 

3.18
a
 

47.78± 

3.90
a
 

44.53± 

4.62
a
 

46.36± 

5.58
a
 

MCH (g/dL) 29.28± 

3.74
a
 

28.33± 

2.65
a
 

30.11± 

4.69
a
 

28.52± 

3.57
a
 

27.74± 

2.78
b
 

29.67± 

3.38
a
 

MCV (fL) 83.11± 

9.48
a
 

80.30± 

7.30
b
 

85.28± 

8.52
a
 

81.10± 

6.36
b
 

81.23± 

7.31
b
 

86.22± 

5.32
a
 

Platelets 

(mm
3
) 

272.60± 

52.60
a
 

269.32± 

47.85
b
 

275.36± 

56.59
a
 

247.40± 

45.36
c
 

262.96± 

41.27
a
 

280.28± 

44.92
a
 

*Values are means ± SD  

** The mean difference is significant at the 0.05 level. 

 
Discussion 
 

Obesity is a major public health crisis in the United States. Diet 
strategies for successful long-term weight loss and maintenance remain 
relatively untested. High-carbohydrate, low-protein, low fat (CHO) diets 
are often recommended for weight management. Reduced energy intake 
has long been known to increase longevity in animals and is likely to be 
beneficial for most persons in economically developed societies 
(Amador et al., 2008). 

The prevalence of overweight (BMI between 25 and 29.9 kg/m
2
) 

and obesity (BMI ≥ 30 kg/m
2
) among US adults has increased 

dramatically over the past few decades with currently 34 and 68% of the 
population, respectively, either obese or overweight/obese (Aitsi-
Selmiet al., 2012). Overweight and obesity are associated with high 
prevalence of metabolic syndrome, a group of risk factors including 
hypertension, hyperlipidemia, hyperglycemia, and central obesity 
(Seidell, 2005).  

Dietary energy restriction is an effective means to lose weight. 
Among myriad energy-restricted diets, higher-protein diets (>25% of 
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energy from protein) are recommended and promoted because they may 
suppress appetite and help preserve lean body mass, which may lead to a 
corresponding retention of resting energy expenditure (REE) (Astrupet 
al., 2004).  

Weight control is desirable for both medical and aesthetic 
reasons and diets conducive to weight reduction or weight control have 
become popular. Many of these diets emphasize reduction of 
carbohydrate intake and thereby encourage high protein intake, given 
that, in Western countries, high fat diets are also generally avoided 
(Astrupet al., 2004).Low-carbohydrate, high-protein, high-fat diets 
(referred to as low-carbohydrate diets) have been compared with low-fat, 
energy-restricted diets. Several controlled trials showed more weight 
loss with a low carbohydrate diet than the control diet in the first 6 
months but no difference at 12 months. In two head-to-head 
comparisons of four popular diets, the average weight loss at 6 and 12 
months was the same (Dansingeret al., 2005; Gardner et al., 2007). 
Low carbohydrate (LC) diet the best predictor of weight loss for each of 
the diets was the degree of adherence to the diet (Cassadyet al., 2007).  
Low carbohydrate diets have also demonstrated greater loss of fat mass 
and in particular trunk fat mass, than low fat diets (Voleket al., 2004). 

The optimal study for assessing the health effects of a low 
carbohydrate diet would be a high compliance randomized trial lasting 
several years and comparing this diet with a usual or a healthy diet. Such 
a study, however, appears to be unrealistic. Two observational studies 
have been recently published. In one of them, undertaken in a cohort of 
female USA nurses, no association between coronary heart disease and 
diets lower in carbohydrate and higher in protein and fat was 
found(Ruth et al., 2013). 

Epidemiologic studies also have suggested that diets high in 
complex carbohydrates and low in saturated fat may prevent cognitive 
decline. Together, this evidence suggests that an LCHF diet may 
adversely influence cognitive function. Considering the lack of well-
controlled intervention studies, the purpose of the present study was to 
compare the effects on mood and cognitive function of a moderately 
energy-restricted LCHF diet with those of an isocaloric, conventional 
HCLF diet in overweight and obese persons (Naudeet al., 2014). 

Low carbohydrate–high protein diets may have short term effects 
on weight control (DeLanyet al., 2014). Recent studies have shown that 
diets with increased protein and reduced carbohydrates (PRO) are often 
more effective, at least for short-term weight loss. PRO diets with 
protein 1.4g/kg and carbohydrates, 150 g/d tend to increase weight and 
fat loss and reduce lean mass loss compared with CHO diets (Savage et 
al., 2008; Vergnaudet al., 2009). Although PRO diets appear beneficial 
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during periods of short-term weight loss, long-term compliance and 
effect on body weight and composition are unknown. 

The results of the present study showed significant weight loss 
after 12 weeks of low carbohydrate high protein diet (HPLC). This was 
the best result than low carbohydrate high fat diet (HFLC) and high 
carbohydrate low fat diet (HCLF). Similar findings were found in BMI, 
which decreased significantly in (HPLC) more than (LCHF) and 
(HCLF) diets table (1). 

McAuleyet al., (2006), compared low carbohydrate diets, which 
differed in fat and protein content, to high carbohydrate diets. After 6 
months, low carbohydrate diets that varied in fat and protein content 
achieved similar and more superior reductions in body weight, body fat 
and waist circumference than a high carbohydrate diet. What was also 
observed by 12 months, there was a rapid regression towards baseline in 
the high fat group, whereas the high protein group was able to maintain 
the reductions achieved in the first 6 months. 

Ruth et al., (2013), determined the effects of a high fat low 
carbohydrate (HFLC) diet compared to a low fat high carbohydrate 
(LFHC) diet on the change in weight loss, cardiovascular risk factors 
and inflammation in subjects with obesity. The HFLC group had greater 
mean decreases in serum triglyceride, and hs-CRP, and greater mean 
increases in HDL cholesterol, and total adiponectin (P=0.045) relative to 
the LFHC. Tang et al., (2013) compared the effects of normal and high 
protein diets towards improving body composition and the incidence of 
the metabolic syndrome. Results showed that the reductions in body 
weight and total fat mass were significant for both groups. Lean body 
mass was more significantly preserved in the HP group. Overweight 
subjects lost less lean body mass than obese subjects, independent of 
dietary protein content.  

Naudeet al., (2014), compared the effects of low carbohydrate 
diet and isoenergetic balanced weight loss diets in overweight and obese 
adults assessed in randomized controlled trials (minimum follow-up of 
12 weeks), and summarized the effects on weight, as well as 
cardiovascular and diabetes risk. Trials showed weight loss in the short-
term irrespective of whether the diet is low carbohydrate diet or 
balanced.  

The results of this study found no significant changes in the level 
of serum thyroid stimulating hormone (TSH) and free thyroxine fT4 
which were in normal range as shown in table (2). 

The results of present study reported that both diets (LCHF and 
LCHP) also improve lipid profiles compared with HCLF diet. Low-
carbohydrate high fat diets resulted in reductions in total cholesterol 
(−2.84 mg/dL) and LDL cholesterol (−7.31 mg/dL) and an increase in 

http://labtestsonline.org/understanding/analytes/tsh/tab/glance
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HDL cholesterol (4.14 mg/dL) from baseline to at least 3 months of 
follow-up. These findings are consistent with predicted changes 
associated with weight loss and reduced dietary intakes of total fat, SFA, 
and cholesterol (Voleket al., 2004; Krauss et al., 2006). Also LCHP 
diet resulted in reductions in total cholesterol and triglycerides but 
greater reductions in LDL cholesterol and increases in HDL cholesterol 
as shown in table (3).  

Layman et al., (2003) reported that The LCHP diet resulted in 
increased fat loss, greater improvement in body composition (greater 
reduction in fat mass (FM) and attenuated loss of lean mass), reduced 
triglycerides (TAG), and increased HDL cholesterol (HDL-C). Also 
Layman et al., (2008) found The PRO diet also improved blood lipids 
but with great effects on the characteristics of atherogenic 
dyslipidemia.Similar findings were reported byBazzanoet al., 
(2014)examined the effects of a low-carbohydrate diet compared with a 
low-fat diet on body weight and cardiovascular risk factors for 12 
months.  This study showed the low-carbohydrate diet was more 
effective for weight loss and cardiovascular risk factor reduction than the 
low-fat diet. 

This study suggests that low-carbohydrate high fat diet (LCHF) 
and low carbohydrate high protein diets (LCHP) are the best effective 
than low-fat high carbohydrate diets for reducing weight and improving 
body fat. The Low-carbohydrate high protein diet is a safe and more 
effective option for medically supervised weight loss and body 
composition in severely obese cases. 

References 

Abu-Farha M., Tiss A., Abubaker J., Khadir A., Al Ghimlas F., Al- 
Khairi I., et al., (2013): Epigenetic Factor HDAC4 as a Potential 
Target for Obesity. PLOS ONE 8(9): e75342: 1- 17. 

Aitsi-Selmi A., Chandola T., Friel1 S., Nouraei R., Shipley J. and 
Marmot G. (2012): Interaction Between Education and 
Household Wealth on the Risk of Obesity in Women in Egypt. 
PLoS ONE; 7: e39507. 

Amador N., Juarez J.M. Guizar J.M. and Linares B. (2008): Quality 
of life in obese pregnant women: A longitudinal study. Am J of 
Obstetrics and Gynecology; 198: 203-205. 

Amato A., Santoro N., Calabro P., Grandone A., Swinkels D.W., 
Perrone L. and delGiudice E.M. (2010): Effect of body mass 
index reduction on serum hepcidin levels and iron status in obese 
children. Int J Obes; 34:1772–1774. 



 

 

 

 

Journal of Home Economics, Volume 25, Number (1), 2015 

190 

 

Astrup A., Meinert L.T. and Harper A. (2004): Atkins and other low 
carbohydrate diets: Hoax or an effective tool for weight loss? 
Lancet; 364:897-899. 

Ausk K.J., Ioannou G.N.(2008): Is obesity associated with anemia of 
chronic disease? A population-based study.obesity; 16:2356–
2361. 

Aycicek A. (2015): Ferrous Sulfate Versus Ferrous Fumarate Plus Zinc 
Sulfate and Vitamin C for Treatment of Iron Deficiency Anemia 
in Children. Global J Hematology and Blood Transfusion, 2:15-
19. 

Batista F.M., Souza A.I., Miglioli T.C. and Santos M.C. (2008): 
Anemia and obesity: A paradox of the nutritional transition in 
Brazil. Cad SaudePublica, 24 Suppl, 2: S247-57. 

Bazzano L.A., Hu T., Reynolds K., Yao L., Bunol C., Liu Y., et al., 
(2014): Effects of low-carbohydrate and low-fat diets a 
randomized trial. Ann Intern Med. 161:309-318. 

Beard J., Borel M. and Peterson F.J. (1997): Changes in iron status 
during weight loss with very-low-energy diets. Am J ClinNutr; 
66(1):104- 110. 

Beck-Peccoz P., Romelli P.B., Cattaneo M.G., Faglia G., White E.L., 
Barlow J.W. and Stockigt J.R. (1984): Evaluation of free 
thyroxine methods in the presence of iodothyronine-binding 
autoantibodies. J ClinEndocrinolMetab; 58(4): 736-739.  

Bentley M.E. and Griffiths P.L. (2003): The burden of anemia among 
women in India. Eur J ClinNutr, 57(1):52-60. 

Casgrain A., Collings R., Harvey L.J., Hooper L. and Fairweather-
Tait S.J.(2012): Effect of iron intake on iron status: a systematic 
review and meta-analysis of randomized controlled trials. Am. J. 
Clin. Nutr; 96:768–780. 

Chambers E.C., Heshka S., Gallagher D., Wang J., Pi-Sunyer F.X. 
and Pierson R.N. (2006): Serum iron and body fat distribution 
in a multiethnic cohort of adults living in New York City. J Am 
Diet Assoc; 106(5):680-684. 

Choudhry V.P. (2010):Hepicidin and its role in iron metabolism. Indian 
J Pediatr; 77:787–789.  

Chung B., Matak P., McKie A.T. and Sharp P. (2007): Leptin 
increases the expression of the iron regulatory hormone hepcidin 
in HuH7 human hepatoma cells. J Nutr; 137:2366–2370. 

Dansinger M.L., Gleason J.A., Griffith J.L., Selker H.P. and 
Schaefer E.J. (2005): Comparison of the Atkins, Ornish, weight 



 

 

 

 

Journal of Home Economics, Volume 25, Number (1), 2015 

191 

 

watchers, and zone diets for weight loss and heart disease risk 
reduction: A randomized trial. JAMA; 293:43–53. 

DeLany J.P., Kelley D.E., Hames K.C., Jakicic J.M. and Goodpaster 
B.H. (2014): Effect of physical activity on weight loss, energy 
expenditure, and energy intake during diet induced weight loss. 
Obesity; 22(2): 363-370. 

Del-Giudice E.M., Santoro N., Amato A., Brienza C., Calabrò P., et 
al, (2009): Hepcidin in obese children as a potential mediator of 
the association between obesity and iron deficiency. J 
ClinEndocrinolMetab; 94:5102–5107. 

Flegal K.M., Graubard B.I., Williamson D.F. and Gail M.H. 
(2007):Causespecific excess deaths associated with underweight, 
overweight, and obesity. JAMA; 298:2028–2037. 

Fossati P. and Prencipe L. (1982): Serum triglycerides determined 
colorimetrically with an enzyme that produces hydrogen 
peroxide. Clin.Chem 28(10): 2077-2080. 

Friedewald W. T., Levy R. T. and Fredickson D. S. (1972): 
Estimation of the concentration of LDL-cholesterol without use 
of plasma ultracentrifuge Clin. Chem. 18: 499 – 520. 

Gardner C.D., Kiazand A., Alhassan S., Kim S., Stafford R.S., Balise 
R.R., et al. (2007): Comparison of the Atkins, Zone, Ornish, and 
LEARN diets for change in weight and related risk factors among 
overweight premenopausal women. JAMA; 297:969–977. 

Grove T.H. (1979): Effect of reagent pH on Determination of HDL 
Cholesterol by precipitation with Sodium Phosphotungstate-
magnesium ClinChem 25:560-561. 

Hanafi M.I., Abdallah A.R. and Zaky A. (2013): Study of hemoglobin 
level and body mass index among preparatory year female 
students at Taibah University, Kingdom of Saudi Arabia. Journal 
of Taibah University Medical Sciences. 8(3):160-166. 

Khoshnevisan F., Kimiagar M., Kalantaree N., Valaee N. and 
Shaheedee N. (2013):Effect of Nutrition Education and Diet 
Modification in Iron Depleted Preschool Children in Nurseries in 
Tehran: a Pilot Study. Int J Vitamin and Nutrition Research.264-
268. 

Krauss R.M., Blanche P.J., Rawlings R.S., Fernstrom H.S, and 
Williams P.T. (2006): Separate effects of reduced carbohydrate 
intake and weight loss onatherogenic dyslipidemia. Am J 
ClinNutr; 83:1025–31. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Prencipe%20L%5BAuthor%5D&cauthor=true&cauthor_uid=6812986
http://medcontent.metapress.com/content/b12318326q085128/
http://medcontent.metapress.com/content/b12318326q085128/
http://medcontent.metapress.com/content/b12318326q085128/


 

 

 

 

Journal of Home Economics, Volume 25, Number (1), 2015 

192 

 

Kretsch M.J., Fong A.K., Green M.W. and Johnson H.L.(1998): 
Cognitive function, iron status, and hemoglobin concentration in 
obese dieting women. Eur J ClinNutr; 52(7):512-518. 

Layman D.K., Boileau R.A., Erickson D.J., Painter J.E., Shiue H., 
Sather C. and Christou D.D. (2003): A reduced ratio of dietary 
carbohydrate to protein improves body composition and blood 
lipid profiles during weight loss in adult women. J Nutr; 133: 
411–7. 

Layman D.K., Clifton P., Gannon M.C., Krauss R.M. and Nuttall 
F.Q. (2008): Protein in optimal health: heart disease and type 2 
diabetes. Am J ClinNutr; 87:S1571–5. 

McAuley K.A., Smith K.J., Taylor R.W., McLay R.T., Williams 
S.M.andMann J.I. (2006): Long-term effects of popular dietary 
approaches on weight loss and features of insulin resistance. Int J 
Obes (Lond); 30(2): 342-349. 

McClung J.P. and Karl J.P.(2009): Iron deficiency and obesity: the 
contribution of inflammation and diminished iron absorption. 
Nutr Rev; 67:100–104.  

Mendez M.A., Monteiro C.A. and Popkin B.M. (2005): Overweight 
exceeds underweight among women in most developing 
countries. Am J ClinNutr; 81(3):714–21. 

Menzie CM, Yanoff LB, Denkinger BI, McHugh T, Sebring NG, 
Calis KA, Yanovski JA. (2008): Obesity-related hypoferremia 
is not explained by differences in reported intake of heme and 
nonheme iron or intake of dietary factors that can affect iron 
absorption. J Am Diet Assoc; 108:145–148. 

Mowafi, M., Khadr, Z., Kawachi, I., Subramanian, S.V., Hill, A., 
Bennett, G.G. (2014): Socioeconomic status and obesity in 
Cairo, Egypt: A heavy burden for all. J Epidemiol Glob 
Health.;4:13–21. 

Naito H.K. (1984): Cholesterol. Kaplan Aet al.,ClinChem The C.V. 
Mosby Co. St Louis. Toronto. Princeton; 1194-11206 and 437. 

Naude C.E., Schoonees A., Senekal M., Young T., Garner P. and 
Volmink J. (2014): Low carbohydrate versus isoenergetic 
balanced diets for reducing weight and cardiovascular risk: A 
Systematic Review and Meta-Analysis. Plos One; 9(7): e100652. 

Nead K.G., Halterman J.S., Auinger P., Weitzman M. and 
Kaczorowski J.M. (2004): Overweight children and adolescents: 
A risk group for iron deficiency. Pediatr, 114(1): 104-108. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Taylor%20RW%5BAuthor%5D&cauthor=true&cauthor_uid=16158081
http://www.ncbi.nlm.nih.gov/pubmed?term=McLay%20RT%5BAuthor%5D&cauthor=true&cauthor_uid=16158081
http://www.ncbi.nlm.nih.gov/pubmed?term=Williams%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=16158081
http://www.ncbi.nlm.nih.gov/pubmed?term=Williams%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=16158081
http://www.ncbi.nlm.nih.gov/pubmed?term=Mann%20JI%5BAuthor%5D&cauthor=true&cauthor_uid=16158081


 

 

 

 

Journal of Home Economics, Volume 25, Number (1), 2015 

193 

 

Nils M., Lisbeth J., Pernille D., Palle L.P. and Lise G. L. 
(2014):Ferrous bisglycinate 25 mg iron is as effective as ferrous 
sulfate 50 mg iron in the prophylaxis of iron deficiency and 
anemia during pregnancy in a randomized trial. J Perinatal 
Medicine. 42: 197–206. 

Ogden C.L., Carroll M.D., Curtin L.R., McDowell M.A., Tabak C.J. 
and Flegal K.M.(2006): Prevalence of overweight and obesity in 
the United States, 1999–2004. JAMA.; 295:1549–1555. 

Pinhas-Hamiel O., Newfield R.S., Koren I., Arnon A., Lilos P. and 
Phillip M. (2003): Greater prevalence of iron deficiency in 
overweight and obese children and adolescents. Int J of Obe. 
(27): 416–418. 

RodrÎguez E., LÔpez-Sobaler A.M., AndrÊs P., Aparicio A., Navia 
B. and Ortega R.M.(2007): Modification of iron status in young 
overweight/ mildly obese women by two dietary interventions 
designed to achieve weight loss. Ann NutrMetab; 51(4):367-373. 

Ruth M.R., Port A.M., Shah M., Bourland A.C., Istfan N.W., et al., 
(2013): Consuming a hypocaloric high fat low carbohydrate diet 
for 12 weeks lowers C-reactive protein, and raises serum 
adiponectin and high density lipoprotein-cholesterol in obese 
subjects. Metabolism; 62(12):1779-1787. 

Savage J., Marini M. and Birch L. (2008): Dietary energy density 
predicts women's weight change over 6 y. Am J ClinNutr 88:677-
684. 

Seidell J.C. (2005): Epidemiology-Definition and Classification of 
Obesity; in Clinical Obesity in Adults and Children. Blackwell 
Publishing Ltd USA, 1st Ed; 1: 3 -11. 

Sultan A.H. (2007): Anemia among female college students attending 
the University of Sharjah, UAE: prevalence and classification; J 
Egypt Public Health Assoc. 82:261-271. 

Tang M., Armstrong C.L., Leidy H.J. and Campbell W.W. (2013): 
Normal vs. high-protein weight loss diets in men: Effects on 
body composition and indices of metabolic syndrome. Obesity; 
21: E204-210. 

Uotila M., Ruoslahti E. and Engvall E. (1981): J. lmmunol. Methods, 
42:11-15.  

mailto:nils.milman@webspeed.dk
http://www.ncbi.nlm.nih.gov/pubmed?term=Ruth%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=24075505
http://www.ncbi.nlm.nih.gov/pubmed?term=Port%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=24075505
http://www.ncbi.nlm.nih.gov/pubmed?term=Shah%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24075505
http://www.ncbi.nlm.nih.gov/pubmed?term=Bourland%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=24075505
http://www.ncbi.nlm.nih.gov/pubmed?term=Istfan%20NW%5BAuthor%5D&cauthor=true&cauthor_uid=24075505
http://www.ncbi.nlm.nih.gov/pubmed/24075505


 

 

 

 

Journal of Home Economics, Volume 25, Number (1), 2015 

194 

 

Vergnaud A.C., Estaquio C., Czernichow S., Péneau S., Hercberg S., 
Galan P. andBertrais S. (2009): Energy density and 6-year 
anthropometric changes in a middle-aged adult cohort. Br J Nutr; 
102:302–309. 

Volek J., Sharman M., Gómez A., Judelson D., Rubin M., et al.,   
(2004): Comparison of energy-restricted very low-carbohydrate 
and low-fat diets on weight loss and body composition in 
overweight men and women. NutrMetab (Lond); 1(1): 13. 

Wang Y. and Lobstein T.(2006): Worldwide trends in childhood 
overweight and obesity. Int J Pediatric Obes; 1:11–25. 

Weinsier R.L., Bacon J.A. and Birch R.(1983): Time-calorie 
displacement diet for weight control: A prospective evaluation of 
its adequacy for maintaining normal nutritional status. Int J Obes; 
7(6):539-548. 

Wenzel B.J., Stults H.B. and Mayer J. (1962):Hypoferraemia in obese 
adolescents. Lancet, 2:327–328. 

WHO, (2000): Obesity: preventing and managing the global epidemic. 
Report of a WHO Consultation on Obesity; World Health Organ 
Tech Rep Ser. 894: 1-253, 2000. 

WHO, (2006): Obesity and Overweight. Fact sheet No. 311.2006; 
Availableat: 
http://www.who.int/mediacentre/factsheets/fs311/en/index.html.  

Yanoff L.B., Menzie C.M., Denkinger B. et al. (2007): Inflammation 
and iron deficiency in the hypoferremia of obesity. Int. J. Obes. 
(Lond); 31:1412–1419. 

Zimmermann M.B., Zeder C., Muthayya S., Winichagoon P., 
Chaouki N., Aeberli I. andHurrell R.F. (2008): Adiposity in 
women and children from transition countries predicts decreased 
iron absorption, iron deficiency and a reduced response to iron 
fortification. International Journal of Obesity 32:1098–104. 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=P%C3%A9neau%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19138440
http://www.ncbi.nlm.nih.gov/pubmed?term=Hercberg%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19138440
http://www.ncbi.nlm.nih.gov/pubmed?term=Galan%20P%5BAuthor%5D&cauthor=true&cauthor_uid=19138440
http://www.ncbi.nlm.nih.gov/pubmed?term=Bertrais%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19138440
http://www.ncbi.nlm.nih.gov/pubmed?term=G%C3%B3mez%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15533250
http://www.ncbi.nlm.nih.gov/pubmed?term=Judelson%20D%5BAuthor%5D&cauthor=true&cauthor_uid=15533250
http://www.ncbi.nlm.nih.gov/pubmed?term=Rubin%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15533250
http://www.ncbi.nlm.nih.gov/pubmed?term=Winichagoon%20P%5BAuthor%5D&cauthor=true&cauthor_uid=18427564
http://www.ncbi.nlm.nih.gov/pubmed?term=Chaouki%20N%5BAuthor%5D&cauthor=true&cauthor_uid=18427564
http://www.ncbi.nlm.nih.gov/pubmed?term=Aeberli%20I%5BAuthor%5D&cauthor=true&cauthor_uid=18427564
http://www.ncbi.nlm.nih.gov/pubmed?term=Hurrell%20RF%5BAuthor%5D&cauthor=true&cauthor_uid=18427564

