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Abstract:

Background and Objectives: Metabolic syndrome is a collection of metabolic disorders that raises the risk of
diabetes and cardiovascular disease. Obesity, especially abdominal obesity, is linked to resistance to insulin's
effects on the use of fatty acids and peripheral glucose, frequently resulting in type 2 diabetes mellitus. In cardio
metabolic disorders like hypertension, type 2 diabetes, and dyslipidemia, which are considered to be
inflammatory diseases, evidence suggests an increase in serum ferritin. Since metabolic syndrome is thought to
occur due to several causes, including chronic inflammation, numerous researches has been undertaken
worldwide with mixed outcomes. Therefore, this study is conducted to assess the relationship between serum
ferritin and components of metabolic syndrome.

Methodology: A cross-sectional study was conducted in a government tertiary care hospital in Mysuru city
between November 2023 May 2024. The study population was patients with metabolic syndrome per the
National Cholesterol Education Program, Adult Treatment Panel III criteria. The sample size was estimated to
be 106. A predesigned, pretested and semi-structured proforma was used for data collection. Data were entered
in a Microsoft excel spreadsheet. To describe the data frequencies, percentages and graphs were used. Pearson's
correlation was used to address the second objective.

Results: The study on metabolic syndrome patients showed a significant correlation with serum ferritin levels.
Of the five components of metabolic syndrome, FBS and waist circumference showed a significant positive
correlation with serum ferritin levels.

Conclusion: Serum ferritin levels are elevated in patients with metabolic syndrome, suggesting that these
patients exhibit a certain degree of inflammation which in future may increase the risk of developing
cardiovascular disease.
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Introduction

Metabolic syndrome is a collection of metabolic
disorders that raises the risk of diabetes and cardio-
vascular disease. The prevalence of metabolic syn-
drome in South Asians varies from 20% to 32%.
Prevalence of the metabolic syndrome as defined
by the National Cholesterol Education Program,
Adult Treatment Panel III, and other criteria indi-
cates ranges from ~11% to ~41% in India.[1] Obe-
sity, especially abdominal obesity, is linked to a
resistance to insulin's effects on the use of fatty
acids and peripheral glucose, frequently resulting in
type 2 diabetes mellitus. It was postulated that a
metabolic syndrome existed when metabolic risk
factors for type 2 diabetes and cardiovascular dis-
ease co-occurred. [2]

The prevalence of metabolic syndrome is rising.
The prevalence of metabolic syndrome increased
with increasing age, according to data from the
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NHANES 2011 to 2016 database, with 34.7% of
participants meeting the criteria. [3] The liver,
spleen, bone marrow, and skeletal muscles contain
the largest concentrations of ferritin, a protein-iron
complex that is present throughout the body. [4]

A significant protein that stores iron, ferritin, is
crucial for maintaining the balance of intracellular
iron. All ferritin-producing cells secrete serum fer-
ritin, which is typically used as a marker for iron
overload or deficiency. Increasingly being recog-
nized as inflammatory diseases, cardiometabolic
disorders like hypertension, type 2 diabetes, and
dyslipidemia have blood ferritin levels that are only
slightly elevated. [5] Over the past few years,
elevated blood ferritin levels without high
transferrin saturation have become more prevalent
in some patients with metabolic syndrome.
According to studies using quantitative phlebotomy
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on liver biopsies, hyperferritinemia seen in people
with metabolic syndrome is linked to fatty liver and
insulin resistance but not iron excess. [6] A
significant risk factor for the later onset of type 2
diabetes and cardiovascular disease is metabolic
syndrome. Therefore, a patient who needs severe
lifestyle modification centered on weight loss and
increased physical activity is identified through the
diagnosis of metabolic syndrome. Targeting people
for medical intervention to lower blood pressure
and cholesterol can be done by determining a
person's 10-year risk of CVD wusing a risk
assessment algorithm like the Framingham risk
score or the systemic coronary risk evaluation.
Since metabolic syndrome is thought to occur due
to several causes, including chronic inflammation,
numerous researches has been undertaken
worldwide with mixed outcomes. [7] The purpose
of this study is to assess the relationship between
serum ferritin and individual components of
metabolic syndrome.

Objectives

e To study serum ferritin levels in patients with
metabolic syndrome

e To study the association of serum ferritin with
components of metabolic syndrome
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Study Design: Cross Sectional study

Study Setting: A Government Tertiary care
hospital in Mysuru city.

Population Element: Metabolic syndrome patients

Sampling Element: Metabolic syndrome patients
at the study setting.

Study Period: November 2023 to May 2024.

Sample Size Estimation: Assuming that random
sampling and conditions warranting approximate
normality of the distribution of p, sample size
determination when a population proportion is to
be estimated, leads to the following formula for n,
given by = where,

n = Sample size

z = Standard Normal Deviate [z value] for a given
level of confidence

p = prevalence or proportion q = 1-p d = absolute
allowable error

Here by taking, Prevalence of metabolic syndrome
in India, p = 7.35 % [3], 95% level of confidence, z
=1.96 for o = 5% and d = 5%, =. (.)(.) = 106

Results

Table 1: Distribution of subjects according to age grou
Frequency Percent Valid Percent Cumulative Percent
Valid <40yrs 4 3.7 3.7 3.7
41-50yrs 24 22.4 22.4 26.2
51-60yrs 66 61.7 61.7 87.9
>70yrs 13 12.1 12.1 100.0
Total 107 100.0 100.0

Majority of the study subjects 61.7% were in the 51-60 years age group, followed by 41-50yrs age group which
was 22.4 %, 12.1% of the subjects were >70yrs age group and only 3.7% of the subjects were below 40yrs.
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Figure 1: Graph showing Distribution of subjects according to age group
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Table 2: Sex Percent

Sex Percent

Male 51.4

Female 48.6
Percent

m Male

m Female

Figure 2: Graph showing Distribution of subjects according to sex

Table 3: Distribution of subjects according to BMI

Range Frequency Percent
Normal 3 2.8
25-29.9 66 61.7
>30 38 35.5
Total 107 100

® Normal
m25-29.9
u=30

Figure 3:

61.7% of the subjects had BMI between 25 - 29.9 and 35.5% of the subjects had BMI more than 30 and only
2.8% of the subjects had Normal BMI

Table 4: Distribution of subjects according to number of component present

Frequency Percentage
Two 1 0.9
Three 9 8.4
Four 37 34.6
Five 60 56.1
Total 107 100
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56.1% of the subjects had five components, 34.6% of the subjects had four components and 8.4% of the subjects
had three components and only 0.9% of the subjects had two components

Percentage

u Two
m Three
m Four

m Five

Figure 4: Percentage

Table 5: Frequency Distribution of various metabolic syndrome

Frequency Percent
Central Obesity 101 94.4
Hypertriglyceridemia 79 73.8
Low HDL cholesterol 103 96.2
Hyperglycemia 97 90.7
Hypertension 97 90.7

96.2% of the subjects had Low HDL cholesterol, 90.7% of the subjects had Hyperglycemia, 90.7% of the
subjects had Hypertension, 94.4% of the subjects had Central Obesity and 73.8% of the subjects had
Hypertriglyceridemia.
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Figure 5: Graph showing Frequency Distribution of various components
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Table 6: Descriptive statistics of various parameters

N Minimum | Maximum | Mean Std. Deviation
Age 107 28 90 55.4019 10.08909
Height 107 150 176 159.3738 4.98398
Weight 107 8 94 77.8318 9.61768
Waist Circumference 107 82 120 91.5981 4.79162
Hemoglobin 107 12 15.9 13.3 0.9958868
HbAlc 107 5.1 19 8.779 2.394
Fasting blood sugar 107 60 420 216.0579 68.06152
TriGlyceride 107 68 431.8 158.5729 43.8853
Total Cholesterol 107 71.7 252 198.85 51.382
HDL 107 8.2 64 32.786 7.02476
LDL 107 61 160 116.35 29.406
Serum ferritin 107 40.58 802 381.197 196.421
Table 7: Correlation of various parameters with Serum Ferritin

Pearson Correlation coefficient P value

(r value)
Waist circumference 0.237 0.014
BMI 0.061 0.53
Hemoglobin -0.113 0.246
HbAlc 0.142 0.144
FBS 0.323 0.001
Triglyceride -0.127 0.191
Total cholesterol -0.102 0.297
HDL -0.092 0.349
LDL -0.012 0.898

Waist circumference has a Positive correlation with
serum ferritin which is statistically significant. BMI
have a Positive Weak correlation with serum
ferritin which was not statistically significant.
HbAlc Positive Weak correlation with serum
ferritin which was statistically significant FBS have
a Positive correlation with serum ferritin which was
statistically significant Triglyceride Negative Weak

correlation with serum ferritin which was not
statistically ~ significant. HDL had Negative
Moderate Correlation with serum ferritin which
was statistically significant. Total cholesterol had
Negative Moderate Correlation with serum ferritin
which was statistically significant. LDL had
Negative Moderate Correlation with serum ferritin
which was statistically significant.

Table 8: Comparison of serum ferritin with components of metabolic syndrome

Mean Std. Deviation
Three 307.7 285.591
Four 355.944 182.431
Five 406.698 184.715
Total 381.197 196.421

Mean Serum ferritin was 307.7 in subjects who had
three component, Mean Serum ferritin was 355.94
in subjects who had four component , Mean Serum
ferritin was 406.69 in subjects who had five
component and Overall Mean Serum ferritin was
389.19

Discussion

A total of 107 patients visiting K R Hospital OPD
or admitted in our hospital were studied, of the
people studied, 61.7.1% of them were aged
between 51-60 years, with male being 51.4% and
female 48.6%. Out of 107, 56.1% had all five
components of metabolic syndrome in them
Patients with metabolic syndrome had mean
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HbAlc of 8.779 , mean FBS 216,mean triglyceride
of 158.57, mean HDL of 32.786 , mean LDL of
116,mean total cholesterol of 198,mean serum
ferritin of 381,Mean waist circumference of 91.5
cm. This study contained 51.4% of male, and
48.5% of female which is almost similar to study
conducted by Young Suk Shim et al among Korean
population representing equal proportion of males
and females getting affected by metabolic
syndrome and there is no gender preponderance.

Conclusion

The study found that there was significant
correlation between serum ferritin and metabolic
syndrome hence the disease tend to exhibit certain
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degree of inflammation which in future may
increase the risk of developing cardiovascular
disease , thus determining serum ferritin
concentration aids in evaluation of metabolic
syndrome candidate for aggressive intervention
against cardiovascular risk factor
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