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Abstract

Obesity and vitamin D deficiency are common among children all over the world. Theaim
of this study is to identify the prevalence of vitamin d deficiency among obese children and
better identify the association between vitamin D deficiency and metabolic syndrome risk
factors in those children and compare the result with the available published data. This
study is a quantitative retrospective study from single tertiary center (Latifa hospital) over
1 year period. The sample of the study consists of N=100 respondents of age between 1-
13 years. Among 100 children 55% were female child and 45% were male.

All Patients received vitamin D supplement after the 1st visit to the clinic. The Vitamin D
sufficiency in children before treatment is 26.2%, and Vitamin D deficiency is 23.7%.
While the Vitamin D insufficiency before treatment is 50%. After the treatment vitamin D
sufficiency is 70.0%. The Vitamin D deficiency after the treatment is 7.5%, and
insufficiency 22.5%. Thevitamin D sufficiency remarkably improved after the treatment.
The Insufficiency level of Vitamin D before and after treatment has changed from high to

low.

The effect of Vitamin D deficiency in other studies shows a slight difference in the level of
BMI, similar is the case with the results of the present study, which shows slight reduction
in the obesity of children after the treatment. The impact of Vitamin D in reducing the
Triglycerides levels among children after treatment is remarkable. The HDL level among
obesechildren after treatment increased. The HBA1C among children before treatment
and after treatment also changed, as the pre-diabetics were greater in number before
treatment and afterthe treatment, the number of children having pre-diabetics levels
reduced to normal. The resultsof the study showed that Vitamin D is effective in the manner
of reducing obesity rates and the risk of developing high blood pressure,
hypertriglyceridemia and diabetes, which which are risk factors for developing metabolic

svndrome.
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Introduction

Prevalence of obesity in children has risen remarkably worldwide. Despite a known genetic contribution,
the increase in pediatric obesity has been attributed mainly to diet and sedentary lifestyle. Obesity is one of
the most important modifiable risk factors for the prevention of number of chronic diseases. The resulting
socioeconomic and public health burden due to its consequences (development of hypertension, diabetes
mellitus, social discrimination etc.) is growing steeply, Although obese individuals are thought to be
adequately nourished, micronutrient deficiencies have been identified to be prevalent possibly due to the
large fat mass acting as a reservoir for fat-soluble vitamins and nutrients or due to consumption of food rich

in calories but poor in other nutrients [1].

Vitamin D is a fat-soluble vitamin with a half-life of 4-6 weeks and its deficiency was observed in obese
individuals in several studies although the exact reason is not known, Several possibilities have been
suggested to explain the lower 25(OH)D levels observed in children with obesity, including decreased sun
exposure due to sedentary lifestyle, poor diet(skipping breakfast, increased soda intake, and increased juice

intake) and increased clearance of 25(OH)D due to storage in adipose tissue [1].

Several definitions are important for clarity in the discussion of Obesity, Vitamin D deficiency and
metabolic syndrome risk factors. First The following definitions are used to categorize weight status for
children between 2 and 20 years of age: Underweight — BMI <5th percentile for age and sex, Normal weight
— BMI between the 5th and <85th percentile for age and sex, Overweight — BMI between >85th and 95th
percentile for age and sex, and Obese — BMI >95th percentile for age and sex. [2].

Significant controversy has been associated with determining standards of vitamin D sufficiency,
insufficiency, and deficiency. the following standards for defining vitamin D status in healthy children and
adolescents, based on serum concentrations of 250HD as per Global Consensus Recommendations on
Prevention and Management of Nutritional Rickets: Vitamin D sufficiency — 20 to 100 ng/mL (50 to 250
nmol/L), Vitamin D insufficiency — 12 to 20 ng/mL (30 to 50 nmol/L and Vitamin D deficiency — <12
ng/mL (<30 nmol/L) [3].

Definition of metabolic syndrome in pediatrics In 2007, a consensus report was published by the IDF group,
including three age groups: 6 to < 10, 10 to < 16 and 16 + years (adult criteria). Based on this report, obesity
is defined as waist circumference or BMI > 90th percentile, > 150 mg/dl for triglycerides, < 40 mg/dl for

HDL and < 50 mg/dl in females older than 10, > 130 mmHg for systolic and > 85 mmHg for diastolic blood
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pressure and fasting plasma glucose > 100 mg/dl or known type 2 diabetes. The rationale of using absolute
numbers as cut-offs is based on the heterogeneity of clinical, biochemical and hormonal values during
childhood and adolescence, as well as, on the large diversity of proposed percentile cut-offs of different
definitions [4]. The summary of the International Diabetes Federation (IDF) definition for pediatric

metabolic syndrome ( MeS) is outlined in table 1.

Age group Obesity (WC) triglycerides HDL-C Blood Glucose
(years) pressure
6 to < 10a 90" percentile
10t0< 16 > 90" > 1.7 mmol/l <1.03 Systolic BP FPG >5.6
percentile O | 150 m/dl) | mmol/i (< | =130 0r mmol/I(100
lower 40 mg/dl) diastolic BP mg/dl) or
>85 mm Hg known t2DM
16+ (adult WC>94 cm > 1.7 mmol/l <1.03 Systolic BP FPG >5.6
criteria) for Europid (=150 mg/dl) | mmol/l (< [>130or mmol/l (100
males and =280 | or specific 40 mg/dl) | diastolic BP | mg/dI) or
cm for Europid | treatment for | in males >85mmHg | known 2DM
females with = | high and < or treatment
etr;nlc-fspec;;‘]lc triglycerides 1.29 of previously
\Q;?OllJJT)sS or other mmol/l (< diagnosed
50 mg/dl) hypertension
in females,
or specific
treatment
for low
HDL

Vitamin D deficiency and obesity among children have become a major health problem worldwide. The
classical and most widely understood biological functions of vitamin D involve calcium homeostasis and
bone mineralization; however, vitamin D is also necessary for many other cellular processes and vitamin D
receptor (VDR) has been identified in nearly every cell type [5]. Data accumulated over the last decade have
led researchers to speculate that the vitamin D deficiency epidemic may be a major contributor to many
obesity-associated complications such as the metabolic syndrome and diabetes [6]. Metabolic syndrome is

Table 1
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a clinical condition that consists of several cardio metabolic risk factors such as obesity, hypertension,

dyslipidemia, and insulin resistance that occur in obese children [7,8]. Previous research has found evidence
for an association between metabolic syndrome and cardiovascular risk factors (impaired fasting glucose,
low-density lipoprotein (LDL) cholesterol, hypertriglyceridemia) among children and adolescents [9].
Obese children were at greater risk of vitamin D deficiency and metabolic risk factors than normal weight
children [10]. Previous cross-sectional studies found that low serum 25(OH)D level was associated with
abnormal glucose metabolism and increased HOMA-IR levels dyslipidemia [11], impaired fasting
glycaemia , low plasma adiponectin levels , increased systolic blood pressure [12], decreased high-density
lipoprotein-cholesterol and accelerated atherosclerosis in obese children aged 5-20 years when compared
to normal weight children[13]. Previous researches also showed that severe hypovitaminosis D was
associated to a worse HbALc in diabetic patients and to higher insulin requirement, but this metabolic effect
cannot be explained by an immune role alone as Vitamin D may act directly on  cell, promoting insulin
secretion and regulating calcium homeostasis or through a peripheral action, increasing the insulin
sensitivity of target cells, or regulating the activation of several calcium-dependent enzymes involved in

glucose metabolism. [14].

Since Vitamin D deficiency and metabolic syndrome risk factors are growing in numbers and as Obese
children are increasingly becoming a major portion of the population, it is important to have our national
figures about the prevalence of vitamin D deficiency among obese children and the evidence supporting the
association between vitamin D deficiency and metabolic syndrome for this population. Moreover, it is
important to compare our national figures of with international figures to take an idea where we are standing
and help in improvement of our clinical practice with better identification and management of obesity

related metabolic derangement and vitamin D deficiency.

Research Question

What is the prevalence of vitamin D deficiency among obese children and what is the association between
vitamin D deficiency and metabolic syndrome risk factors in those patients who visited Latifa Hospital

pediatrics endocrine clinic in Dubai between January 2018 to January 2019.
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Hypotheses

Vitamin D deficiency is very common in obese children and it can lead to metabolic syndrome risk factors;
high BP, Lipid profile, fasting blood glucose and HBA1C, and by correcting the deficiency with Vitamin D

supplementation it can Improve.

Aims of the study

The aim of this study is to identify the prevalence of vitamin d deficiency among obese children and better
identify the association between vitamin D deficiency and metabolic syndrome risk factors in those children
in Latifa hospital. Obesity and vitamin D deficiency represent major health problems among UAE children,
and have been linked to chronic diseases. Obese children are at risk of developing vitamin D deficiency,
which appears to have negative influences on energy homeostasis, impeded bone mineralization, insulin

resistance and inflammation.

Evidence supporting the association between vitamin D deficiency of obese children and metabolic
syndrome has not specifically been studied in early childhood in the UAE. The mechanisms through which
vitamin D deficiency is associated with metabolic syndrome in obese children needs further elucidation.
This will give physicians in the UAE particularly and in the other Arab countries in general a practical
intuition in understanding the roles vitamin D may play in obesity and obesity-associated metabolic
conditions with a particular emphasis on pediatric obesity in this part of the region and can help in better
identification and management of obesity related metabolic syndrome and vitamin D deficiency.

Objectives of the study
e To Identify the prevalence of Vitamin D deficiency among obsess children

e To Assess the relation between Vitamin D deficiency and metabolic syndrome risk factors in obsess

children.

e To Identify the effect of Low Vitamin D Levels On weigh, BMI, Blood pressure, HBAL1C level,

Blood glucose levels (fasting) and lipid profile.

e To compare between Obese children who have low vitamin D levels and those with normal Vitamin

D levels in relation to their weight BMI, blood pressure, HBA1C level, Blood glucose levels
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(fasting) and lipid profile.

e To assess the effect of treating/ raising Vitamin D deficiency on weight BMI, blood pressure,
HBALC level, Blood glucose levels (fasting and random) and lipid profile

Research Design and Methods
Study Design

This is a retrospective, descriptive, record-based study that is conducted in the Latifa Hospital in Dubai

health Authority. Patients’ medical records will be reviewed by the main investigator.

Site

The study was done in Latifa Hospital, which was established in 1986, and is a government organization
under Dubai Health Authority. It has a specialized Pediatric unit that offers its services to the population of

Dubai as well as the Northern Emirates including locals and expatriates.

Population and Study Sample

Target population: Obese children presenting to Pediatrics endocrinology clinic in Latifa hospitals. The

sample of the study consists of N=100 respondents.

Inclusion criteria
e Children from 1-13 year of age
e Diagnosed with childhood Obesity

e Visited pediatrics endocrinology clinic in Latifa hospital between 01/01/2018 to 01/01/2019.

Exclusion criteria
e Children visited pediatrics endocrinology clinic outside the study period.

e Children with clinical and/or laboratory evidence of hypothyroidism or other endocrine disorders.
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e Children with clinical and/or laboratory evidence of genetic or metabolic disorders.

Study period

Data will be collected between 01/01/2018 to 01/01/2019 for patients visited pediatrics endocrinology clinic
in Latifa hospital.

Sources of Data Collection

Data is collected from medical files and electronic records from SALAMA system, using ICD coding for
Obesity for children visited pediatrics endocrinology clinic in Latifa hospital between 01/01/2018 to
01/01/2019. Data collection will include MRN/PID number, Demographic details (age and gender), weigh,
BMI, vitamin D levels, Blood pressure, HBA1C level, Fasting Blood glucose levels and lipid profile.

Data Analysis Strategies

e Datais collected and the data entry is done on the Excel sheet file, which is later converted in SPSS

for further analysis.

e The Prevalence of Vitamin D deficiency and its distribution according to the socio- demographic

characteristics (age, gender) of the sample was analyzed.

e Each variable (weigh, BMI, vitamin D levels, Blood pressure, HBA1C level, Blood glucose levels

(fasting) and lipid profile will be added to the Excel Sheet and it will be analyzed to percentages.

o All variables will be added to a chart and will be summarized in order from the highest to the lowest

percentage.

e Variables will be compared to the 1st results (before treatment) in Children with improved vitamin
D levels (by receiving vitamin D supplementation) to assess the effect of treatment on metabolic

syndrome risk factors.
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Time frame
1-2 years
— Literature review 1-2 month
— Proposal/Ethical approval 1-2 months
— Data collected 2-4 months
— Data analysis 3-6 months

— Writing paper 3-6 months

Scientific and ethical approval

The study was undertaken after receiving approval from the Dubai Scientific Research Ethics Committee.
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Results

Profile of the respondents:
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Figure 1 Age and Gender of the respondents

The above-mentioned Graph shows the age of the respondents with respect to their gender. The Age is
divided into two groups, 1-5 years of age, and 6-13 years of age. The Female respondents of the research
of age between 1 to 5 are 9 (45%), and of age between 6 to 13 are 46 (57.5%). The Male respondents of the
research with age between 1 to 5 years are 11 (55%) and between 6 to13 years are 34 (45.2%). The maximum

number of the male and female respondents of the research belong to age above 6 years and less than 13

years.
Age Total
Vitamin D level (ng/ml) 1-5 Years 6-13 Years
Gender Count % Count % Count %

Insufficiency Female 3 25 28
5.6% 46.3% 51.9%

Male 3 11 14
1.7% 28.2% 35.9%

Deficiency Female 0 13 13
0.0% 24.1% 24.1%
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Male 2 5 7
5.1% 12.8% 17.9%
Sufficiency Female 5 8 13
9.3% 14.8% 24.1%
Male 6 12 18
15.4% 30.8% 46.2%
Total Female 38 46 54
14.8% 85.2% 100.0%
Male 11 28 39
28.2% 71.8% 100.0%

a. BMI Scale = Obesity

Table 1: Vitamin D Level of Obese Children with Respect To Socio-Demographic Characteristic

In the Table, the percentage of obese children having vitamin D deficiency is given according to their Age
and Gender. The Age has two groups, 1-5 years of age, and 6-13 years of age. The results show that The
Insufficiency of Vitamin D in Children of Age 1-5 Years among Female 3 (5.6%) and Male 3 (7.7%).
Children of Age 1-13 years have having Vitamin D Insufficiency Female 25 (46.3%), and Male 11 (28.2%).
The total Female having Vitamin D insufficiency are 28 (51.9%), and Total Male having Vitamin D
insufficiency are 14 (35.9%).

Vitamin D deficiency in Age 1-5 among Female is 0% and Male 2 (5.1%). In Age between 6- 13 years,
Vitamin D deficiency among Female is 13 (24.1%) and Male 5 (12.8%). The Total Females having vitamin
D deficiency are 13 (24.1%), and Male 7 (17.9%).

The Sufficiency of Vitamin D Sufficiency in Age 1-5 years among Female 5 (9.3%), and Male 6 (15.4%),
and age 6-13 years among Female 8 (14.8%), and 12 (30.8%). The Total Female having Vitamin D
insufficiency are 13 (24.1%), and Male 18 (46.2%).
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Figure 1 Vitamin D level as Insufficiency, Sufficiency, and Deficiency in terms of Gender and Age of the

respondents

Analysis of Metabolic Risk Factors Before Treatment
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Figure 2 Vitamin D level before treatment
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The Vitamin D level among children of age between 1-5 years: sufficiency 12 (60%), Deficiency 2 (10%),
and Insufficiency 6 (30%). The Vitamin D level between the age of 6-13

years: Sufficiency 21 (26.2%), Deficiency 19 (23.7%), and insufficiency 40 (50%). The level of Vitamin D
sufficiency between the age of 1-5 years is high, and between the age of 6-13 years the level of vitamin D

Insufficiency is high.
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Figure 3 HBA1C level before treatment

The HBAL1C level among the age of 1-5 years: Pre-diabetes 4 (20%) and Normal 16 (80%). In age between
6-13 years: pre-diabetes 7 (8.75%) and Normal 73 (91.2%). Majority of the children of age between 1-5
years and 6-13 years have Normal HBA1C level.
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S Ohese

Figure 4 Fasting Blood Glucose level before treatment
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Fasting blood glucose level among children of age between 1-5 years of age having Vitamin D sufficiency
with High FBG 15.7% (3), Vitamin D deficiency with High FBG 10.5% (2). The children having vitamin
D insufficiency have High FBG 16% (12) and vitamin D deficiency children have High FBG 14.8% (11).

Trig scale Trig scale
Age: 15 Years Age: 613 Years

Normal

Trig scale
Trig scale

Percent Percent

Figure 5 Triglycerides level before treatment

The Triglycerides is normal in children of age between 1-5 years to 20 (100%), and between the age of 6-
13 years, the Triglycerides level is high in 5 (6.25%) and Normal in 75 (93.7%). The Triglycerides level is

normal to a maximum extent in both age groups up to 100%.

HDL Scale HDL Scale
Age: 15 Years Age: 613 Years

o
L=
=

HDL Scale
HDL Scale

Percent Percent

Figure 6 HDL Cholesterol level before treatment

The HDL cholesterol level in children of age between 1-5 years is Low in 5 (25%) and High 15 (75%). The
HDL cholesterol level in children of age between 6-13 years is low in 19 (23.75%) and High in 61 (76.25%).
The HDL cholesterol level in high in both groups up to 77%.
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Figure 7 Body mass index before treatment

The Body Mass Index (BMI) level in children of age between 1-5 years: Overweight is 1 (5%) and Obese
19 (95%). The BMI level in children of age between 6-13 years, Normal 2 (2.5%), Overweight 4 (5%), and
Obese 74 (92.5%). In BMI the level of Obesity is higher in both groups up to 92%.

Systolic Scale
Age: 613 Years

Systolic Scale
Age: 15 Years

Hypertansion

Systolic Scale
Systolic Scale

Percent

Percent

Figure 8 Systolic Pressure before treatment

The systolic blood pressure has no accuracy in statistical terms, but the level of systolic in Age between 1-
5 Years, Normal 2 (10%) and Hypertension 18 (90%), and in age between 6-13 years, Normal 5 (5.2%),
Prehypertension 2 (2.5%) and Hypertension is 73 (91.2%). In both age groups, the Hypertension is highest

t0 91.2%.
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Diastolic Scale Diastolic Scale
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Figure 9 Diastolic pressure before treatment

The Diastolic level in children of age between 1-5 years is Normal 20 (100%), and in children of age
between 6-13 years, Normal 77 (96.2%) and Hypertension 3 (3.75%). The Diastolic Pressure is Normal to

a maximum extent in both age groups up to 96.2%.

Age Total
1-5Years | 6-13 Years
Vitamin D level Insufficiency 6 36 42
(ng/mi) 14.3% 85.7% 100.0%
Deficiency 2 18 20
10.0% 90.0% 100.0%
Sufficiency 11 20 31
35.5% 64.5% 100.0%
Total 19 74 93
20.4% 79.6% 100.0%
a. BMI Scale = Obese

Table 2 Body Mass Index and Vitamin D levels in Obese Children

The table shows the Vitamin D level in comparison to Body Mass Index preselected as ‘obese’ in terms of
age between 1-5 years and 6-13 years. The results show that obese children having Vitamin D insufficiency
of age 1-5 years are 14.3% (6) and of age 6-13 years 85% (36). Obese children with Vitamin D deficiency
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of age 1-5 years are 10% (2) and age 6-13 years 90% (18). The Children having Vitamin D sufficiency in
age 1-5 years are 35% (11) and 6-13 years are 64% (20). The results show that Vitamin D Insufficiency in
Obese children is higher before treatment.

Age Total
1-5 Years 6-13
Years
Systolic Scale Normal 2 S 7
28.6% 71.4% 100.0%
10.5% 6.8% 7.5%
2.2% 5.4% 7.5%
Prehypertension 0 1 1
0.0% 100.0% 100.0%
0.0% 1.4% 1.1%
0.0% 1.1% 1.1%
Hypertension 17 63 85
20.0% 80.0% 100.0%
89.5% 91.9% 91.4%
18.3% 73.1% 91.4%
20.4% 79.6% 100.0%
100.0% 100.0% 100.0%
20.4% 79.6% 100.0%
a. BMI Scale = Obese

Table 3: Systolic Pressure in Obese children Before Treatment

In the above table, the systolic pressure with respect to age and gender is given. It shows that High blood
pressure among the children of age 1-5 years in Female and Male is 17 (20%) and the high blood pressure
in children of age between 6-13 years among Female is 68 (80%). These results show the systolic pressure
in obese children. Only 1% of the population have prehypertension in both groups and the level of normal

systolic pressure among both groups is 7%.
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Age
1-5 Years
19
21.1%
100.0%
20.4%
0
0.0%
0.0%
0.0%
19
20.4%
100.0%
20.4%

Diastolic Scale Normal

Hypertension

Total

a. BMI Scale = Obese

6-13 Years
71
78.9%
95.9%
76.3%
3
100.0%
4.1%
3.2%
74
79.6%
100.0%
79.6%

Tota

90
100.0%
96.8%
96.8%
3
100.0%
3.2%
3.2%
93
100.0%
100.0%
100.0%

Table 4 Diastolic Pressure in Obese children Before Treatment

In Table, Diastolic pressure is given as per Age and gender. Among children of age 1-5 years, Normal
diastolic pressure is 19 (21.1%), and among children of age 6-13 years 71 (78.9%). The hypertension is 3
(4.1%). While there is no child of prehypertension. The diastolic pressure results show that hypertension is

4.1% and only 3 children have it. The Normal diastolic pressure is 96.8% (90).

HBAILC Scale Total
Vitamin D level (ng/mi) Normal Pre-diabetes
1-5 Years Insufficiency 6 0 6
100.0% 0.0% 100.0%
Deficiency 2 0 2
100.0% 0.0% 100.0%
Sufficiency 7 4 11
63.6% 36.4% 100.0%

Dr. Rand Mudhafar Abdulghafoor, (2023). Prevalence of Vitamin D Deficiency Among Obese Children
From 1-13 Years and Its Relation to Metabolic Syndrome Risk Factors. MAR Pediatrics, 04 (06).



Dr. Rand Mudhafar Abdulghafoor, MAR Pediatrics (2023) 4:6 Page 19 of 36

6-13 Years Insufficiency 33 3 36
91.7% 8.3% 100.0%
Deficiency 15 3 18
83.3% 16.7% 100.0%
Sufficiency 19 1 20
95.0% 5.0% 100.0%
Total Insufficiency 39 3 42
92.9% 7.1% 100.0%
Deficiency 17 3 20
85.0% 15.0% 100.0%
Sufficiency 26 5 31
83.9% 16.1% 100.0%
a. BMI Scale = Obese

Table 5: Vitamin D Level and High Hbalc Among Obese Children

The table shows the HBALC level as Normal and Pre-Diabetes. Although the Diabetic scale showed no
value in the table. The Vitamin D deficiency, insufficiency and sufficiency are shown with respect to Age
groups (1) 1-5 years and (2) 6-13 years. The results of the study show that obese children having Vitamin
D insufficiency among the age group 2: Normal HBA1C is 33 (91.7) and Pre-diabetes 3 (16.7%). The
Vitamin D deficiency with normal HBA1C is 15 (83.3%) and Pre-diabetes are 3 (8.3%). The Overall results

shows that Pre- diabetics children with Vitamin D insufficiency are less in number.
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Figure 10 Vitamin D level and High HBAL1C among Obese Children

The Pre-Diabetes HBA1C level among obese children with Vitamin D insufficiency is 27.2%, Vitamin D

deficiency 27.2% and Vitamin D sufficiency 9%.

Fasting Blood Glucose BT Total
Normal High
Age Age Age
1-5 Years 6-13Years 1-5 Years 6-13Years1-5Years (6-13Years
Vitamin | Insufficiency 6 24 0 12 6 36
D level 1000%  66.7% 00% 333% | 31.0% | 48.0%
(ng/mi) Deficiency 0 7 2 11 2 18
0.0% 389% [100.0% |61.1% 10.0% 24.0%
Sufficiency 8 16 3 4 11 20
72.7%  80.0% 27.3% 20.0% 57.7% | 27.0%
Total 14 47 5 27 19 74
73.7% 63.5 % 26.3% (36.5% 100.0% |100.0%
a. BMI Scale = Obese

Table 6: Vitamin D Level And Fasting Blood Glucose In Obese Children
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In the table above, the fasting blood Glucose has two levels (1) Normal, (2) High. The Body Mass Index
has three levels (1) Normal Weight (2) Over Weight (3) Obese, in which level 3 is selected in the above
table. The Age has Two groups (1) 1-5 years, and (2) 6-3 years.

The results show that Obese children having Vitamin D insufficiency between the age of 6-13 years with
high Fasting blood glucose are 12 (33.3%) and Normal blood Glucose are 24 (66.7%). The Children having
Vitamin D deficiency with High Fasting Blood Glucose level is 11 (61.1%) and with normal Fasting blood
glucose are 7 (38.9%).

Age=6-13 Years
BMI Scale: Obese, HBA1C Sclae: Pre-diabetes

Sufficiency

Deficiency

Vitamin D level (ngiml)

Insufficiency

Count

Figure 11 Graphical representation of Obese Children with High Fasting Blood Glucose levels

The graphical representation shows that BMI scale is selected as 'obese’ and HBALC level as 'high’. The
results show that respondents with Vitamin D insufficiency are 42.8%, Deficiency 42.8% and Sufficiency
14.2% respectively.
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Triglyceride scale Total
Normal High
1-5 Years Insufficiency 6 - 6
Vitamin D level (ng/ml) 100.0% - 100.0%
Deficiency 2 - 2
100.0% i 100.0%
Sufficiency 11 - 11
100.0% - 100.0%
6-13 Years Insufficiency 33 3 36
Vitamin D level (ng/ml) 44.5% 4.3% 100.0%
Deficiency 17 3 18
22.9% 4.6% 100.0%
Sufficiency 19 1 20
95.0% 5.0% 100.0%
a. BMI Scale = Obese

Table 7: Vitamin D Deficiency, Insufficiency And High Triglycerides Level In Obese Children

The results of the table have specific BMI as obese with Triglycerides level as high. The results show that
among the respondents of age between 6-13 years, with vitamin D insufficiency, High Triglycerides are 3
(4.3%) and low is 33 (44.5%). With vitamin D deficiency the Low triglyceride level is 17 (22.97%) and

high is 3 (4.6%). The results show that majority of the respondents among Vitamin D deficiency and

Insufficiency have Normal level of Triglycerides among obese children.
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Figure 12: Triglycerides level and Vitamin D level in Obese Children

In the graph given above, the BMI level is selected as; Obese children only with High and Low Triglycerides

level in comparison to Vitamin D deficiency and insufficiency before treatment.

BMI Scale: Obese, Vitamin D level (ng/ml): Insufficiency
HDL
Scale

B Low
E rormal

B-13 Years

1-5 Years

0 10 20 30

Table 8: Vitamin D Deficiency or Insufficiency and HDL Level in Obese Children
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Figure 1 HDL Level in Obese Children with Vitamin D Insufficiency

The percentage of obese children having vitamin D insufficiency of age between 1-5 years with low HDL

IS 2 (4.76%), Normal 4 (66.7%). The Children of age between 6-13 years having Vitamin D insufficiency
with Low HDL are 6 (14.2%), Normal 30 (71.43%).

BMI Scale: Obese, Vitamin D level (ng/ml): Deficiency

HDL
Scale

B Low

B Marmal
B6-13 Years

1-5 Years

o] 2 4 G g 10

Figure 2 HDL Level in Obese Children with Vitamin D Deficiency

The Obese children with Vitamin D deficiency with Low HDL is 0% and 2 (10%) have normal HDL level.

In age group 6-13 years, the obese children with Vitamin D deficiency with Low HDL is 8 (40%) and
Normal HDL level is 10 (50%).
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Vitamin D level BT Vitamin D After treatment Total
(ng/mi) Sufficiency | Insufficiency | Deficiency
Insufficiency 43 2 1 46
93.5% 4.3% 2.2% 100.0%
66.2% 6.9% 16.7% 46.0%
Deficiency 20 1 0 21
95.2% 4.8% 0.0% 100.0%
30.8% 3.4% 0.0% 21.0%
Sufficiency 2 26 S 33
6.1% 78.8% 15.2% 100.0%
3.1% 89.7% 83.3% 33.0%
Total 65 29 6 100
65.0% 29.0% 6.0% 100.0%
100.0% 100.0% 100.0% 100.0%

Note: BT=before treatment, AT=after treatment

Table 9: Vitamin D level comparison before and after treatment

Vitamin D level before treatment, the results shows that insufficiency is 46%, Deficiency 21% and
Sufficiency 33%. Vitamin D level after treatment, the results shows that Insufficiency is 29%, Deficiency

6%, and Sufficiency 65%.

The Vitamin D insufficiency, Deficiency before treatment is greater than after treatment. The Vitamin D
sufficiency before treatment is lesser than after treatment. There is a change between the three levels of
vitamin D, as Vitamin D sufficiency after treatment is greater, while Insufficiency are Deficiency are lower

as compared to before treatment results.
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Figure 14: Vitamin D level before treatment

A comparative Graph of '‘Before treatment' shows the Vitamin D level. There are two age groups 1-5 years,

and 6-13 years. In the first Age group of 1-5 years, there are 20 respondents. The Vitamin D sufficiency is
12 (60%), Vitamin D deficiency is 2 (10%), and Vitamin D insufficiency is 6 (30%).

In Second age group of 6-13 years, there are 80 respondents. The Vitamin D sufficiency is 21 (26.2%)
Vitamin D deficiency is 19 (23.7%), and Vitamin D insufficiency is 40 (50%).
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Figure 15: Vitamin D level after treatment

A comparative Graph of 'After treatment' shows the Vitamin D level. There are two age groups 1-5 years,

and 6-13 years. In the first Age group of 1-5 years, there are 20 respondents. The Vitamin D sufficiency is

9 (45%), and Vitamin D Insufficiency is 11 (55%).

In the second group there are 80 respondents. In Second age group of 6-13 years, the Vitamin D sufficiency
is 56 (70%), Vitamin D deficiency is 6 (7.5%), and Vitamin D insufficiency is 18 (22.5%).

Mean N SD t df |p
Vitamin-D BT 1.870 100 | .8837 7.344 99 | .000
Vitamin-D AT 1.410 100 .6046
HBA1C BT 1.110 100 3145 942 99 .348
HBA1C AT 1.070 100 .2564
FBG BT 1.050 100 |.2190 -24.661 99 | .000
FBG AT 1.910 100 2876
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Triglycerides BT 1.050 100 |.2190 -36.267 99 | .000
Triglycerides AT 1.980 100 1407
HDL Cholesterol BT 1.760 100 4292 -1.222 99 225
HDL Cholesterol AT 1.830 100 3775
BMI BT 3.910 100 .3509 1.157 99 .250
BMI AT 3.870 100 4181

Note: BT=Before treatment, AT=after treatment, BMI=Body Mass index, FBG=Fasting blood Glucose

Table 10 Paired T-Test Before and After Treatment

A paired sample t-test was conducted to compare the values of before and after treatment. The results of the
study show that there was a significant difference between Vitamin D level before treatment (M=1.87,
SD=.88) and after treatment (M=1.41, SD=.60) under the conditions of t (99) =7.34, p=.000 The HBA1C
before treatment (M=1.1, SD=.31) and after treatment (M=1.0, SD=.25) shows a minute difference as the
value of HBALC after treatment decreased. The Fasting blood Glucose level before treatment (M=1.0,
SD=.21) and after treatment (M=1.9, SD=.28) shows a significant difference between the values, where
p=.000. The fasting blood glucose level decreased after the treatment. The Triglycerides before treatment
(M=1.0, SD=.21) and after treatment (M=1.9, SD=.14) shows a significant difference between Triglycerides
values before and after treatment, with p=.000. The HDL Cholesterol before treatment (M=1.7, SD=.42)
and after treatment (M=1.83, SD=.37) shows insignificant difference as the Cholesterol level before the
treatment was low, and after the treatment increased. There is a minute difference in the BMI level before

and after treatment.
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Vitamin D Vitamin D
impact impact
Before Treatment After Treatment
Label %N %SUM % % SUM
Normal 89.0% 93.0% 93.0% 88.7%
HBA1C -
Pre-diabetes 11.0% 7.0% 7.0% 11.3%
Normal 65.0% 64.5% 64.5% 72.0%
Fasting Blood Glucose | High 35.0% 35.5% 35.5% 28.0%
Normal 95.0% 98,0% 98,0% 97.9%
Triglycerides
High 5.0% 2.0% 2.0% 2.1%
Low 24.0% 17.0% 17.0% 20.6%
HDL Cholesterol
High 76.0% 83.0% 83.0% 79.4%
Normal Weight 2.0% 3.0% 3.0% 3.5%
BMI Over Weight 5.0% 7.0% 7.0% 6.4%
Obese 93.0% 90.0% 90.0% 90.1%
Dependent variable=Vitamin D

Table 11 Vitamin D Impact Before and After Treatment

In the above table, Vitamin D impact on HBA1C, FBG, Triglycerides, HDL, and BMI. The results show
that HBA1C Pre-diabetes before treatment were 11%, and after treatment 7%. The HBALC normal are 89%
and after treatment 93%. The Fasting Blood Glucose level, before treatment the Normal Glucose 64.5% and
after treatment, Normal Glucose percentage is 72.0%. Before treatment, the High Glucose level is 35.5%,
which reduced to 28.0% after treatment. The triglycerides level is divided into Normal and High. Before
treatment the ratio of normal triglycerides is 95.0% and after treatment, the ratio of normal triglycerides is
98.0%. The ratio of High Triglycerides before treatment is 5.0% and after treatment 2.0%. The HDL
cholesterol level is either low or high. The Low HDL before treatment is 24.0% and after treatment it
reduced to 17.0%. The High HDL before treatment is 76.0% and after treatment it increased to 83.0%. The

results before treatment shows that BMI (Body Mass Index) of the respondents before treatment and after
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treatment changes. The Normal weight before treatment is 2.0% and after treatment increased to 3.0%. The
overweight children before treatment were 5.0% and after treatment it increased to 7.0%. The obese children
were 93% and after treatment, it decreased to 90.0%. This study observed that if vitamin D level is lower,

the values are worse.

Discussion

Several studies have reported the association between obesity and vitamin D deficiency worldwide [15].
There are no previous studies on the prevalence of vitamin D deficiency in children with obesity in the
UAE. Some published studies were from USA and different part of Asia like Seri Lanka and Turkey and
they were single center—based studies with small sample size and with no focus on the effect of vitamin D
deficiency on the risk factors of metabolic syndrome; Thus, they have been inadequate to outline the

problem nationwide.

In this study the Male children were 45 (45.0%) and female children were 55 (55.0%). These children were
categories as 1-5 years of age and 6-13 years of age. The Children of age 1-5 years were 20 (20.0%) and
the children of age 6-13 years were 80 (80%). The greater number of the children of the study were above

>6 years of age.

The high BMI level before treatment in obese children is 93.0% and after the vitamin D treatment it reduced
to 90.1%. The BMI level also changed to a minimum point after the treatment. The results show that BMI

level reduced after the treatment. Although several factors have impact on the BMI level.

A study conducted by Soudarssanane (2006) shows BMI is directly attached to the blood pressure. It is
evident that BMI predisposes the adolescent to higher blood pressure and hypertension [19]. Although a
study shows that there is no possible relationship between Vitamin D and BMI, as there are no explicit
results on the vitamin D increase or decrease with obesity. But the study also shows that overweight and
obese children have limited Vitamin D. Other researches show that vitamin D does have effect on obesity

in healthy and unhealthy population [20].

The percentage of normal Triglycerides level before treatment among children is 93.75% and High
Triglycerides 6.25%. The normal HDL cholesterol level among children before treatment is 76.2% and low
HDL is 23.7%. It further shows that Vitamin D has positive impact on the reduction of high triglycerides
among children. The results of Triglycerides before and after treatment shows that Normal Triglycerides
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level improved after the treatment and the High triglycerides level reduced. Another research shows that a

low serum vitamin D levels in children is associated with high triglyceride levels [22, 23, 24].

The fasting blood glucose before treatment among obese children is high in 35% of children and after the
treatment the ratio lowers to 28%. It shows that the number of patients having high fasting blood glucose
levels decreased after the vitamin D treatment. The Normal Fasting Blood Glucose level prevails after the
treatment, which shows that Vitamin D has positive impact on Glucose level. Also, the High Blood Glucose
level decreased after treatment.

The High fasting blood glucose in obese children with Vitamin D insufficiency is 48.0%, with Vitamin D
deficiency 24.0% and with vitamin D sufficiency 27.0%. The Pre-diabetics obese children have vitamin D
sufficiency 14.2%, vitamin D deficiency 42.8% and Vitamin D insufficiency 42.8%. The study conducted
by Adikaram and Samaranayake (2019) shows that there is no significant relationship between Vitamin D

deficiency and fasting blood glucose and lipid profile [18].

Normal HBALC before treatment is 91.2% and Pre-diabetics 8.75%. The results showed the impact of
vitamin D before and after treatment on the metabolic syndrome risk factors. Vitamin D has a significant
impact on HBA1C. It shows that normal HBA1C among children before treatment is less and after the
treatment the normal HBALC increased in number of children. The Pre-diabetic HBALC children before

treatment were greater in number and after the vitamin D treatment their number decreased.

Before treatment the High HDL cholesterol among children is 76% and after the vitamin D treatment it
increased to 83%. The research results show that HDL cholesterol level increased after the Vitamin D

treatment. In a study The vitamin D deficiency is directly related to the low HDL cholesterol level [21].

The results of the systolic pressure show that the level of High BP in obese children of age 1-5 years before
treatment is 20% (17) and the in children of age between 6-13 years the level is 80% (68). Only 1% of the
population have prehypertension in both groups and the level of normal systolic pressure among both groups
is 7%. The diastolic pressure results show that High BP is 4.1% and only 3 children have it. The Normal
diastolic pressure is 96.8% (90).

Almost all the variables go on change before and after treatment. This study observed that some variables
have minute change. The HBA1C level has minimal change after treatment, similar is the case with HDL

cholesterol increase to a minute point after the treatment.
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The Vitamin D sufficiency in children before treatment is 26.2%, and Vitamin D deficiency is 23.7%. While
the Vitamin D insufficiency before treatment is 50%. After the treatment vitamin D sufficiency is 70.0%.
The Vitamin D deficiency after the treatment is 7.5%, and insufficiency 22.5%. The vitamin D sufficiency
remarkably improved after the treatment. The Insufficiency level of Vitamin D before and after treatment
has changed from high to low. The prevalence of vitamin D deficiency and insufficiency in the study before
treatment is high. Among female children before treatment the Vitamin D Insufficiency is 51.9%, Male
35.9%, which shows that vitamin D insufficiency among female children is higher than male children. The
Vitamin D deficiency among female children is 24.1% and male 17.9%, which shows that vitamin D
deficiency among female children is higher than male children. The Vitamin D sufficiency before treatment
among female children is 24.1% and male 46.2%, which shows that vitamin D sufficiency among female
children is lesser than male children. The over all results shows that Vitamin D levels are lower in female
children than Male children. The results showed that Female children have greater Vitamin D insufficiency
than Male children. Similar is the case with Vitamin D deficiency among female children greater than male

children.

The results show that Vitamin D has positive impact on several factors. The HBALC level after vitamin D
treatment shows remarkable change as the level of HBAL1C dropped in children after vitamin D intake. The
fasting blood glucose level at normal condition in children increased after taking vitamin D supplement.
The high blood glucose level in children after vitamin D intake reduced, which shows that vitamin D has
impact on the fasting blood glucose level. The triglycerides level after vitamin D intake decreased in
children. The HDL cholesterol level increased in children after vitamin D intake. The ratio of obese children
after vitamin D intake is lower than the results of before treatment. Which shows that vitamin D intake has

effect on obesity as well.

The similar results have been reported in a study conducted by Salek and Hashemipour (2008). According
to the results, the vitamin D deficiency is much higher among the young children age group. It may be due
to the supplementation of Vitamin D, as the woman take multivitamin tablets. The results may also have
effect with clothing habits, lifestyle modification and many other reasons. The physical activity and going
outdoor for walk and exercise among youth has effect on the level of Vitamin D. The findings show that
environment has effect on vitamin D. Also, the effect of weather is visible on the vitamin D results. In
Summer the vitamin D is higher. The prevalence of Vitamin D is higher in Winter season [16]. Several

possibilities have been suggested to explain the lower 25(OH)D levels seen in obesity, including decreased
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sun exposure due to sedentary lifestyle, poor diet, and increased clearance of 25(OH)D due to storage in

adipose tissue [17].

Another study conducted by Adikaram and Samaranayake (2019) shows that Vitamin D level is affected by
the insulin resistance and adiposity measures [18]. It says that 75% of the children have vitamin D deficiency
and 21.4% have vitamin d insufficiency. The vitamin D level has several effects. Sometimes, it is due to the
weather, and most the times it is due to exercise and physical activity. While some studies reported that
Insulin level also has effect on vitamin D. The effect of vitamin D levels in Obese children on different
metabolic syndrome risk factors before treatment with vitamin D supplement has been studied. The

cardiovascular disease is directly related to the vitamin D deficiency in some studies. [18]

Conclusion

Our findings indicate that the prevalence of vitamin D deficiency is high among obese children. It also
shows a significant association between Vitamin D level with several factors like th BMI, HBA1C, HDL
cholesterol, Fasting blood Glucose, Triglycerides, and Blood Pressure, which shows slight reduction in the
obesity of children after the treatment. The impact of Vitamin D in reducing the Triglycerides levels among
children after treatment is remarkable. The HDL level among obese children after treatment increased. The
HBA1C among children before treatment and after treatment also changed, as the pre-diabetics were greater
in number before treatment and after the treatment, the number of children having pre-diabetics levels
reduced to normal. The results of the study showed that Vitamin D is effective in the manner of reducing
obesity rates and the risk of developing high blood pressure, hypertriglyceridemia and diabetes, which are
risk factors for developing metabolic syndrome.
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