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yndrome X is distinguished by the co-occurrence of determinants

that are unquestionably linked to an increase in the chance of

experiencing chronic illnesses like adult-onset diabetes and
coronary artery disease. Addressing modifiable lifestyle factors,
including dietary habits, is essential in preventing and managing
metabolic syndrome (MetS). This study investigated the evaluating the
effectiveness of dietary interventions on MetS risk factors among a
sample of adults. The research involved a six-month dietary intervention
program conducted on fifty adults aged from 20 to 60 years targeting
high-risk individuals with MetS. An individualized balanced diet was
tailored, and anthropometric assessments biochemical analyses, and
routine medical examinations were conducted. Most of the studied
sample were Class 3 (high-risk) obesity with mean Body Mass Index
(BMI) (40.1 £ 6.7), an increase in Total cholesterol (TC), fasting blood
sugar (FBG), triglycerides (TG), and Low-density lipoprotein-
cholesterol (LDL-c) levels and decrease in High-density lipoprotein-
cholesterol (HDL-c) levels. The intervention program resulted in
considerable alterations in MetS and its criteria among participants.
There was a notable reduction in factors such as FBG, TC, LDL-c, and
TG, accompanied by elevated HDL-c levels. In conclusion, dietary
intervention can improve MetS and associated risk factors in adults.

Keywords: Metabolic Syndrome, Dietary Intervention, Metabolic Risk Factors,

Adults.
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INTRODUCTION

The International Diabetes
Federation has developed a
description of the criteria of MetS
including  having a  waist
circumference of more than 94 and
80 centimeters for males and
women respectively, as well as the
presence of more than two or equal
of the subsequent circu-mstances:
FBG levels above 100 milligrams
per deciliter (mg/dl) or confirmed
diabetes, levels of HDL-c for men
40 mg/dl and 50 mg/dI for females,
or drug to cure low HDL-c, 150
mg/dl of blood TG or medication
therapy for high TG and Blood
pressure greater than 130/85
millimeters of mercury (mmHg) or
hypertension (HTN) medication
(Alberti et al., 2009)

In  comparison  with
individuals without MetS a
total of 8,494 deaths were
noted during 16.71 years of
follow-up  through a  pros-
pective cohort study conducted
by the National Health and
Nutrition Examination  Survey
involving 36,414 adults (Li et
al., 2023).

Among obese Egyptian
college students, the prevalence of

metabolic syndrome was 24.37 %
in a study involving eight hundred
obese participants with  (BMI
>30Kg/m2) their ages ranged from
18 to 24 years old from October
6th, Cairo and Misr University for
Science and Technology univ-
ersities conducted from April 2011
to April 2013 (Ahmed et al.,
2014), While a study by
Mahrous et al., illustrated that the
prevalence of insulin resistance
syndrome was 16.7% among 455
of 18-25 years old Students of
Menoufia University and it was
more common among female
students.

Restricting calories can
lead to weight loss and an
improvement in peripheral lipid
profile and cytokine, which could
potentially reduce coronary artery
disease (Montefusco et al., 2021).

As evidenced by recent
research, modifiable lifestyle
factors particularly eating beha-
viors correlate with both the
prevalence and prevention of
dysmetabolic syndrome (Fahed et
al., 2022).

AIM OF THE STUDY
This survey's purpose is to
investigate and assess the impact of
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specific dietary changes on the risk
factors correlated with Syndrome
X in a sample of adults. The
ultimate goal is to provide
evidence-based strategies for the
management and prevention of
Mets, contributing to improved
public health outcomes.

METHODOLOGY

Fifty persons between the
ages of 20 and 60 participated in
this trial, which focused on high-
risk MetS patients. An
individualized balanced diet was
tailored for the six months. The
Scientific Research Ethics
Committee, in GOTTI, accepted
the search by a Review and
Approval Certificate (RAC). The
study will be conducted through
the year when the (IN 000149)
Ethics Committee number was
valid.

Subjects exposed at the onset of
intervention and the end to:

1-  Anthropometric
assessment: It was conducted
(Height, hip, weight, BMI, and
waist measurements). Quetelet
Index was computed by
dividing the weight of an

individual in kilograms by the
square of their height in meters.
(Jelliffe, 1966). BMI was used
according to (WHO, 2000).
Hip and Waist circumference
(Dalton et al., 2003).
Biochemical analysis: Serum
lipid profile (TG, total, HDL-c,
and LDL-c cholesterol) and
fasting blood sugar were made
according to the method
described by (Raba and
Mottola 1995; Kumari and
Kanwar 2012; Lopes-Virella
et al., 1977; Martin et al.,
2013; Fossati and Prencipe
1982).

3- Routine Medical examin-

ation: Blood pressure: While
sitting with the right hand, the
arm supported at heart level,
and the feet flat on the floor,
the systolic and diastolic
blood pressures were taken
(Owusu et al., 2015).

Dietary assessment: 24-hour
recall was conducted. The
recalls were used to calculate
the intake of food types as
well as energy and nutrients.
The Egyptian food
composition tables were used
to calculate the consumption
of energy and nutrients.
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National Nutrition Institute,
2006). By comparing the
calorie and nutrient intake
with Raymond and,
Morrow's (2022) recom-
mended dietary allowances
(RDA) the adequacy of the
diet was evaluated.

The criteria for exclusion:

* Gravid or nursing mothers

» Whom is on a restrictive diet

* People who suffer from serious
diseases such as cancer, liver or
heart problems, or are unable to
engage in physical activity

Statistical Analysis:

Version  twenty-one of the
Statistical Package for the Social
Sciences (SPSS) was used to
analyze the data. Percentages and
mean =SD of the results were
reported. Compare the means
(paired-samples T-test) was used to
assess the outcomes. Significant
statistically were taken into
consideration at P < 0.05.
(Snidecor and Cokhran 1967)

OUTCOMES

Table one shows that the
examined group was morbidly
obese before intervention with

BMI (40.1 = 6.7) and a significant
decrease to obesity class I with
BMI (35.1 + 5.6).

Table (2) demonstrates the
highly significant decline in FBG,
TC, and LDL-c with a highly
considerable increase in HDL-c
cholesterol.

Table three and Figure one
shows how many metabolic
syndrome criteria there are before
intervention  all intervention
samples had criteria of MetS
however after intervention (28%)
became had less than 3 factors
only.

Table (4) shows a highly
significant improvement in dietary
intake decrease in Kcal, protein,
fat, and Carbohydrate, and a non-
significant increase in fiber.

Table (5) shows that there
is a high reduction in sodium
consumption and a strong rise in
calcium, magnesium, and pota-
ssium consumption.

Table (6) shows that there
is a highly significant increase in
intake of vitamins A, C, B1, and B2
after intervention.

DISCUSSION
After Six months of
dietary intervention with an

Bulletin of the National Nutrition Institute of the Arab Republic of Egypt June 2024(63) 80



Effect of Dietary Intervention on Metabolic Syndrome Risk Factors among Adults
Mohammed H Haggag; El-Sayed M Hammad; Eman A Sultan; Hanaa A El-Wahab and

Akram H Salem

individualized balanced diet, there
was a noticeable lowering in every
anthropometric parameter as well
as clinical parameters (table 1) and
this was  associated  with
improvement in all laboratory
parameters with a very notable
decline in FBG, LDL-c and TC as
well as a significant elevation in
HDL-c (table 2). This reduced the
percentage of patients with
metabolic syndrome by 28 % (table
3 and Fig. 1). This is comparable
with the Van Namen et al., (2019)
study in  which lifestyle
intervention led to a 39 % lowering
in the spread of MetS.

As regards macronutrient
analysis for 24-hour recall, there
was a  highly  significant
improvement in dietary intake
decrease in Kcal, Protein, fat, and
carbohydrate, and a significant
increase in fiber (table 4). Also
(table 1) showed that participants
were morbidly obese before
intervention with a BMI (of 40.1 £
6.7) and a significant decrease to
obesity class IT with a BMI (of 35.1
+ 5.6) the findings of Chao et al.,
(2021) are in agreement with These
results as they reported in Certain
scientific research and meta-
analyses have demonstrated that

low low-caloric regimen compared
to a higher calorie diet consistently
resulted in more short-lived (<6
months) weight loss, with the
decreasing of this benefit over
longer periods (>12 months).
Proceed in progress dietary
commitment, which is substantial
to both long-short run weight
losses, may arise from increased
attempts to find metabolic and
behavioral  characteristics  in
dieters.

Also, there was a
considerable decrease in sodium
consumption and a notable rise in
calcium, magnesium, and
potassium consumption (table 5).
These results agree with those of
Filippini et al, (2021) who
discovered an almost linear
association between a reduction in
SBP as well as DBP and sodium
consumption across the whole
range of sodium intake from
dietary sources. Also, these
findings in linear with a systematic
review conducted by Goncalves,
and Abreu (2020) that suggested
that the risk of CVD is correlated
with a reduced sodium-to-
potassium ratio and rise in
potassium levels.
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The outcomes of Piuri et
al., (2021) agree with the results as
they reported that following a
proper dietary pattern which
includes the right intake of
magnesium can improve Mets, by
lowering hypertension, high blood
glucose, and hypertriglyceridemia.
This occurs, through the positive
impact on the structure of the gut
microbiome and the Bl and D
vitamin metabolism as well as
modification of gene regulation
and protein expression profile and
protein signature.

Additionally, the outcomes
are consistent with Woo et al.,
(2020) which demonstrated that the
incident risk of MetS and each
component was inversely
correlated with dietary calcium
consumption, even intake from
vegetables. The inverse asso-
ciation was more distinguished
through individuals with two
components of MetS at baseline.

Also, there was a highly
significant decrease in iron and
zinc consumption but they were
still within RDA (table 5). These
results may be inverse with Zhu et
al., (2018) who reported that there
was a positive correlation between
insulin resistance syndrome and its

criteria in adult people and dietary
iron consumption. But maybe
agree with these findings if we take
into consideration that their
consumption level is still within
RDA.

The results are consistent
with Ding et al., (2022) who found
a negative correlation between the
consumption of zinc from dietary
sources and Dysmetabolic
syndrome in a meta-analysis of
observational studies.

As mentioned in (table 6),
There is a considerable rise in
vitamin C, B1, and B2. Liu and
Park, (2022) discovered that a low
dietary ascorbic acid ingestion may
raise the chance of developing
syndrome X and associated
metabolic charact-eristics,
particularly high blood sugar. To
improve glycemic control, adults
should be advised in a setting of
therapy to ingest 100 mg of vitamin
C daily through their diet. This may
illustrate that the studied sample
had insufficient V.C. consumption
before inter-vention and took an
acceptable range after this.

In addition, the results go in
parallel with Ponce et al., (2019)
who concluded that orange juice
with a diet that is balanced resulted
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in improvement in MetS features,
especially insulin and insulin
resistance.

The findings are in
harmony with Wong and others.,
(2020); and Dludla etc., (2022)
who observed that it has been
supposed that Anti-inflammatory
and antioxidant advantages are
positive consequences of ascorbate
intake. They also findings
highlighted the significance of
vitamin C intake for metabolic
syndrome patients via
supplementations,  drinks, and
foods  to preserve its level of
concentration in the bloodstream
and maybe reverse MetS

Also, our results go in
parallel with Ashor et al., (2019)
who reported that the
pathophysiology of cardiac dise-
ase may be impacted and altered by
increased ascorbic acid intake from
food, particularly from vegetables
and fruits due to the physiological
functions of vitamin C including
epigenomics regu-lation,
antioxidant activity, and collagen
formation

The findings of Wu et al.,
(2020) are in agreement with the
results as they reported that
Increased consumption of vitamins

B1 and B2 has been linked to a
lower incidence of metabolic
syndrome.

The results are consistent
with Nguyen and Kim (2022) as
they reported that Adults with
comorbidities showed a subs-
tantial 7% reduction in syndrome X
when their daily Bl intake was
doubled.

CONCLUSION:

In conclusion, this study
demonstrates  the  significant
improvements in metabolic risk
factors after the dietary inter-
vention with a  significant
amelioration in dietary intake,
including a decrease in calories,
protein, fat, and Carbohydrates and
a non-significant increase in fiber.
Also, there is an obvious decline in
sodium consumption and
a notable rise in intake of calcium,
magnesium, and  pota-ssium
consumption. While there is a
highly significant rise in A, C,
Thiamine, and B2 vitamins.
According to these results, adults'
risk of developing metabolic
syndrome may be effectively
decreased by dietary interventions.
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RECOMMENDATIONS:

Consuming a healthy,
balanced diet to maintain a healthy
weight, physical activity, and
optimal sleep. Decrease salt
consumption as follows: Choose
the lowest content packaged
products of sodium, Pick fresh
poultry and vegetables instead of
packaged ones. And use con-
diments, spices, and vinegar to add
flavor to foods instead of salt,
increase consumption of fresh
vegetables and fruits, increase
consumption of dairy products
specially  fermented  products,
increase consumption of water
instead of soft drinks, and use
healthy oils to decrease the
consumption of saturated fatty
acids

REFERENCES
Ahmed MM; Ellithy MA,;
Hamed AM and Kasem SH
(2014):
Prevalence of metabolic
syndrome among obese
Egyptian college stu-
dents. Med J Cairo
Univ, 82 (2), 305-311.

Alberti KG; Eckel, RH;
Grundy SM; Zimmet PZ;
Cleeman JI; Donato KA and
Smith Jr (2009):
Harmonizing the Meta-
bolic Syndrome: A Joint
Interim Statement of the
international diabetes
fede-ration Task Force
on Epidemiology and
Preve-ntion; National
Heart, Lung, and Blood
Institute; American Heart
Asso-ciation; World
Heart Federation;
International
Atherosclerosis Society;
and International Asso-
ciation for the Study of
Obesity. Circulation, 120
(16), 1640-1645 doi. org/
10.1161/CIRCULATIONA
HA.109.192644

Ashor AW; Brown R; Keenan

PD; Willis ND; Siervo M and

Mathers JC (2019):
Limited evidence for a
beneficial  effect of
vitamin C  supplem-
entation on biomarkers
of cardiovascular dise-
ases: An umbrella review

Bulletin of the National Nutrition Institute of the Arab Republic of Egypt June 2024(63) 84



Effect of Dietary Intervention on Metabolic Syndrome Risk Factors among Adults
Mohammed H Haggag; El-Sayed M Hammad; Eman A Sultan; Hanaa A El-Wahab and

Akram H Salem

of systematic reviews
and meta-analyses.
Nutrition Research, 61,
1-12 doi. 0rg/10.1016
/}.nutres.2018.08.005

Chao AM; Quigley KM and
Wadden TA (2021):
Dietary interventions for
obesity: clinical and
mechanistic
findings. The Journal of
Clinical
Investigation, 131(1)
doi.
0rg/10.1172/3C1140065

Dalton M; Cameron AJ;

Zimmet PZ; Shaw JE; Jolley

D; Dunstan DW and AusDiab

Steering Committee (2003):
Waist circumference,
waist-hip ratio, and body
mass index and their
correlation with cardio-
vascular disease risk
factors in  Australian
adults. Journal of
Internal  Medicine, 254
(6), 555-563 doi.org/10.
1111/j.1365-2796.2003.
01229. x

Ding J; Liu Q; Liu Z; Guo H;

Liang J and Zhang Y (2022):
Association between
dietary zinc intake and
metabolic syndrome. A
meta-analysis of obser-
vational
studies. Frontiers in
Nutrition, 9, 825913
doi.org/10.3389/fnut.202
2.825913

Dludla PV; Nkambule BB;
Nyambuya TM; Ziqubu K;
Mabhida SE; Mxinwa V and
Tiano L (2022):
Vitamin C intake poten-
tially lowers total chole-
sterol to improve endo-
thelial ~ function in
diabetic  patients  at
increased risk of
cardiovascular disease: A
systematic review of
randomized  controlled
trials.  Frontiers  in
Nutrition, 9, 2524 doi. org/

10.3389/fnut.2022.101100
2.

Fahed G; Aoun L; Bou Zerdan
M; Allam S; Bou Zerdan M;
Bouferraa Y and Assi H
(2022):

Bulletin of the National Nutrition Institute of the Arab Republic of Egypt June 2024(63) 85


https://doi.org/10.1016/j.nutres.2018.08.005
https://doi.org/10.1016/j.nutres.2018.08.005

Effect of Dietary Intervention on Metabolic Syndrome Risk Factors among Adults
Mohammed H Haggag; El-Sayed M Hammad; Eman A Sultan; Hanaa A El-Wahab and

Akram H Salem

Metabolic syndrome: up-
dates on  pathoph-
ysiology and manage-
ment International
Journal of Molecular
Sciences, 23 (2), 786
doi.org/10.3390/ijms23020
786.

Filippini T; Malavolti M;

Whelton PK; Naska A; Orsini

N and Vinceti M (2021):
Blood pressure effects of
sodium reduction: dose-
response  meta-analysis
of experimental studies.
Circulation, 143 (16)
1542 doi.org10. 1161/
CIRCULATIONAHA.120.
050371

Fossati P and Prencipe L

(1982):
Serum triglycerides are
determined colorimetr-
ically with an enzyme
that produces hydrogen
per-oxide. Clinical
Chem., 28 (10), 2077-

2080 doi.
0rg/10.1093/clin.chem/2
8.10.2077.

Goncalves C and Abreu S

(2020):
A systematic review
Sodium and potassium
intake and cardiovascular
disease in older people:
Nutrients, 12 (11), 3447
doi.org/10.3390/nu1211
3447.

Jellife DB (1966):

The assessment of the
nutritional status of the
community (with special
reference to field surveys
in developing regions of
the world). monogra ser
world health organ.
53:3-271.
PMID:4960818

Kumari L and Kanwar SS

(2012):
Cholesterol oxidase and
its applications.
Advances in

Microbiology.,2: 49 - 65
doi:10.4236/aim.2012.220
07.

Li W; Chen D; Peng Y; Lu Z;
Kwan MP and Tse LA (2023):
Association between
meta-bolic syndrome and

Bulletin of the National Nutrition Institute of the Arab Republic of Egypt June 2024(63) 86



Effect of Dietary Intervention on Metabolic Syndrome Risk Factors among Adults
Mohammed H Haggag; El-Sayed M Hammad; Eman A Sultan; Hanaa A El-Wahab and

Akram H Salem

mor-tality:  prospective
cohort study. JMIR
Public  Health and
Surveillance, 9,
e44073.doi:10.2196/440
73

Liu M and Park S (2022):
A Causal Relationship
between  Vitamin C
Intake with  Hyperg-
lycemia and Metabolic
Syndrome Risk: A Two-
Sample Mendelian
Randomization Study.
Antioxidants (Basel,
Switzerland), 11 (5), 857
doi.org/10.3390/antiox1
1050857.

Lopes-Virella MF; Stone P;

Ellis S and Colwell JA (1977):
Cholesterol determ-
ination in high-density
lipoproteins is separated
by  three different
methods. Clinical
chemistry, 23(5), 882-
884. PMID:192488

Mahrous OA; El Shazly HM;
Badr SA; Ibraheem RA;
Kasemy ZA and El Sheikh GM
(2018):

Epidemiology of met-
abolic  syndrome in
Menoufia University
students. Menoufia
Medical Journal, 31(3),
839 doi. org/ 10.4103
/mmj.mmj_791_17

Martin SS; Blaha MJ;

Elshazly MB; Brinton EA;

Toth PP; McEvoy JW and

Jones SR (2013):
Fried-Ewald-estimated
versus directly measured
low-density lipoprotein
cholesterol and treatment
implications. Journal of
the American College of
Cardiology, 62(8), 732-
739 doi: 10.1016 /j. jacc.
2013.01.079

Montefusco L; D’addio F;
Loretelli C; BenNasr M;
Garziano M; Rossi A and
Fiorina P (2021):
Anti-inflammatory
effects of diet and caloric
restriction in metabolic
syndrome. Journal of
Endocrinological Inves,

1-9. doi. org/10. 1007/s
40618-021-01547-y

Bulletin of the National Nutrition Institute of the Arab Republic of Egypt June 2024(63) 87


https://doi.org/10.2196/44073
https://doi.org/10.2196/44073

Effect of Dietary Intervention on Metabolic Syndrome Risk Factors among Adults
Mohammed H Haggag; El-Sayed M Hammad; Eman A Sultan; Hanaa A El-Wahab and

Akram H Salem

National Nutrition Institute
(NNI) (2006):
National Nutrition
Institute Egyptian Food
Come-position Tables.

Nguyen HD; Oh H and Kim

MS (2022):
An increased intake of
thiamine diminishes the
risk of metabolic
syndrome in the Korean
population with various
comorbidities. Diabetes
and Metabolic Synd-
rome: Clinical Research
and Reviews, 16 (3),102
443.doi.org/10.1016/j.dsx.
2022.102443

Owusu IK; Aryee C; Owiredu

WK; Osei-Yeboah J; Owusu-

Dabo E and Laing EF (2015):
Analysis of atherogenic
and anthropometric pro-
files of normotensive and
hypertensive Ghanaians
in the Kumasi
metropolis. British
Journal of Medicine
Page: 378-397. Issue:
2015 - Volume 7 doi:
10.9734/ BJMMR/ 2015/
14308

Piuri G; Zocchi M; Della Porta
M; Ficara V; Manoni M;
Zuccotti GV and Cazzola R
(2021):
Magnesium in obesity,
metabolic syndrome, and
type 2 diabetes, Nutrients,
13 (2), 320 doi. org/
10.3390/nu1302032

Ponce O; Benassi R and Cesar

T (2019):
Orange juice associated
with a balanced diet
mitigated risk factors of
metabolic syndrome: A
randomized controlled
trial. Journal of
Nutrition and Interm-
ediary Metabolism, 17,
100101. doi. org/10.1016/
j.jnim.2019.100101

Raba J and Mottola HA
(1995):
Glucose oxidase as an
analytical reagent.
Critical Reviews in
Analytical Chemistry, 25
(1), 1 - 42. doi.org/ 10.
1080/10408349508050556

Bulletin of the National Nutrition Institute of the Arab Republic of Egypt June 2024(63) 88


https://doi.org/10.1016/j.dsx.2022.102443
https://doi.org/10.1016/j.dsx.2022.102443

Effect of Dietary Intervention on Metabolic Syndrome Risk Factors among Adults
Mohammed H Haggag; El-Sayed M Hammad; Eman A Sultan; Hanaa A El-Wahab and

Akram H Salem

Raymond JL and Morrow K

(2022):
Krause and Mahan’s
Food and the Nutrition
Care Process, 16e, E-
Book: Krause  and
Mahan’s Food and the
Nutrition Care Process,
16e, E-Book. Elsevier
Health Sciences.

Snedecor GW and Cochran
WG (1967):
Statistical Methods. 7th
Ed.,, The Lowa State
University Press., Ames,
Lowa, U.S.A.

Van Namen M; Prendergast L

and Peiris C (2019):
Supervised lifestyle
intervention for people
with metabolic syndrome
improves outcomes and
reduces individual risk.
factors of metabolic
syndrome: a systematic
review  and meta-
analysis. Metabolism, 10
1, 153988 doi. org/10.
1016/ j. metabol. 20109.
153988.

Wong SK; Chin KY and Ima-
Nirwana S (2020):

Vitamin C: A review on
its role in the
management of
metabolic syndrome.
Inte-rnational Journal of
medical sciences, 17(11),
1625 doi: 10.7150/ ijms.
47103.

World Health Organization
(2000):
Obesity preventing and
managing the global
epidemic: report of a
WHO consultation.

Wu Y; Li S; Wang W and

Zhang D (2020):
Associations of dietary
vitamin B1, vitamin B2,
niacin, vitamin  B6,
vitamin B12, and folate
equivalent intakes with
metabolic syndrome.
International Journal of
Food Sciences and
Nutrition, 71(6), 738-749
doi. Org / 10.1080/09637
486. 2020.1719390

Zhu Z; Wu F; Lu Y; Wu C;
Wang Z; Zang J and Ding G
(2018):

Bulletin of the National Nutrition Institute of the Arab Republic of Egypt June 2024(63) 89



Effect of Dietary Intervention on Metabolic Syndrome Risk Factors among Adults
Mohammed H Haggag; El-Sayed M Hammad; Eman A Sultan; Hanaa A El-Wahab and
Akram H Salem

Total and nonheme
dietary iron intake is
associated with

metabolic syndrome and
its  components in
Chinese men and

women. Nutrients, 10(1),
1663  doi.org/
/nul10111663.

10.3390

Table (1): anthropometric and clinical data before and after the
intervention.

Pre Post P
Anthropometric and clinical data N=50 N=50 value
Mean + SD Mean = SD
s | Age (yrs.) 429494 429+94

S | Weight (Kg) 108.1+20.4 |948+17.6 |0.000

| Height (Cm) 164172 |1641+72 |-
£ | BMI (kg/m?) 40.1£6.7 35.1+5.6 0.000
§. Waist (Cm) 1152 +13.8 | 105.3+12.5 | 0.000
£ | Hip(Cm) 123.8+14.1 |116.1+13.0 |0.000
E Waist to Hip ratio (Cm) 0.93+0.08 0.91 +0.09 0.002
Waist to Height ratio (Cm) | 0.70 £ 0.07 0.64 £ 0.06 0.000
Clinical | Systolic BP (mm Hg) 1414 +£25.2 |127.8+10.8 | 0.000
data | Diastolic BP (mm Hg) |[92.0+12.38 85.0+£6.3 0.000

The results are significant when the P value <0.05
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Table (2): Descriptive Statistics for and laboratory parameters before and
after the intervention

Pre Post P
:)::itnts off | N= 50 N= 50 value
Mean + SD Mean £ SD
FBG (mg/dl) <100 113.7 + 36.8 95.9+12.6 0.011
TC (mg/dl) <200 226.0£74.9 176.0 £43.3 0.000
TG (mg/dl) <150 169.9 + 63.2 123.0 £ 46.7 0.000
HDL-c (mg/dl) > 40 39.2+6.5 43.6 £ 11.7 0.029
LDL-c (mg/dl) <100 119.8 £43.2 921278 0.000
FBG = fasting blood glucose ~ TC = total cholesterol TG=triglyceride
HDL-c = high-density lipoprotein-cholesterol The results are significant when the P

value <0.05
LDL-c= Low-density lipoprotein-cholesterol

Table (3): distribution of Risk factors before and after the intervention

. Pre Post

Risk factors N= 50 N= 50
No % No %

1 factor - - 4 8.0

2 factors - - 10 20.0

3 factors 8 16.0 |22 44.0

4 factors 36 720 |12 24.0

5 factors 6 120 |2 4.0
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Fig. (1): distribution of Risk factors before and after the intervention

Table (4): dietary intake from energy, fiber, and macronutrient

P
Pre Post |
Macronutrients | RDA o o LEWTLS
range 60 60
Mean xSD RDA Mean £SD RDA
Calories 1500 — 2921.7 0 1627.6 0
(Kcal) 2500 soq24 | A% | 3597 | 8L4% 0000
0
Fiber (g) 21— | 10438 | S| 1gx20 | #43% | o010
35 %
Protein(g) 5%-558‘ 1044+331 | 13920 | 79.0+22.3 | 105.3% | 0.000
Fat (g) gg , | 1025482 | 1538% | 463239 | 69.5% | 0.000
Carbohydrate | 206.25- 394.6 + .
: 215.6 + 42.4 % | 0.
@ ons 1opa | 1435% | 2156 78.4% | 0.000

Source of RDA: Raymond and Morrow 2022. The results are significant when the P value <0.05
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Table (5): Dietary intake from minerals before and after the
intervention

RDA Pre Post P
Micronutrients | range o
Yo of % of | value
Mean £ SD RDA Mean £ SD RDA
: 1300 - + 0 1707.2 + 121.9
Sodium (mg) 1500 4164.0 £1894.9 | 297.4 % 616.2 % 0.000
. 4700 — 2816.2 +
+ 0 0
Potassium (mg) 4700 2432.3+969.2 | 51.8% 603.9 59.9% | 0.030
Calcium (mg) 13380‘ 550.9+256.0 | 509% | 860.0+464.2 | 78.2% | 0.006
Phosphorus 700 — 145.3% 1060.0 £ 161.4
+
i) 200 1017.2 + 268.7 4015 % 0.655
Magnesium | 310 | 14671668 | 4020 | 2039+77.3 | 55.9% | 0.011
(mg) 420
Iron (mg) 8-18 16.7+5.1 128.5% 128 +3.7 98.5% | 0.002
Zinc (mg) 8-11 124 +3.6 130.5% 95+3.2 100 % | 0.001

Source of RDA: Raymond and Morrow 2022.

The results are significant when the P value <0.05

Table (6): Dietary intake from vitamins before and after the
intervention

_ _ RDA Pre Post =)
Micronutrients range Mean + SD OR/OD(X Mean + SD l(:)\{OD(X value
Vitamin C (mg) | 2 | 35.6+16.8 | 432 9% | 110.3+48.1 13;2-7 0.000
VitaminB1(mg) | 1~ | 08204 |696%| 1.0£03 | 87.0% | 0.030
Vitamin B2 (mg) | ~1 | 08204 |667%| 1205 | 100% | 0.005

Source of RDA: Raymond and Morrow 2022. RE= Retinol Equivalent
The results are significant when the P value <0.05
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