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ABSTRACT

Objective: To determine the association of age and serum vitamin D levels in men with (Mets) and without (NMetS) metabolic
syndromes.

Study Design: Descriptive study.

Place and Duration of Study: King Abdulaziz University Hospital (KAUH), Jeddah, Kingdom of Saudi Arabia (KSA), from January
2019 to December 2020.

Methodology: Properly diagnosed male subjects with MetS [n: 113 (49.13%); age: 26-60 years], and age-matched control subjects
with NMetS [n:117 (50.87%); age: 26-60 years] were studied for the determination of serum vitamin D (vitD) levels, and correlation
of age and serum vitD.

Results: Non-significant change in serum vitD levels were obtained in MetS compared to NMetS (p >0.05) for whole data; as well
as in MetS compared to NMetS subjects for all age-range groups. Insufficiency of serum vitD was found in both MetS and NMets
subjects. However, mean values for MetS and NMetS showed age-wise lowering in vitamin D and highly significant negative linear
correlation of age and vitD for MetS (R: -0.508, p <0.001) and NMetS (R: -0.522, p <0.001).

Conclusion: Present report, emphasising the significant negative linear correlation of age with serum vitD levels in MetS and
NMetS subjects, provides potential information for understanding the discomforts caused by the insufficiency of vitamin D with the

increase in age.
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INTRODUCTION

Metabolic syndrome (MetS) mainly causes diabetes mellitus (DM)
and cardiovascular disease (CVD),"” as an influence of obesity,
hypertension, hyperglycemia, dyslipidemia and a variety of other
factors.’Beingoverweightand obeseisalsolinked withthe inappro-
priate diet intake® that may lead to MetS. Metabolic syndromeis an
aggregation of various components showing an increase in the risk
of CVD and type-2 diabetes mellitus (T2DM) and all-cause mortality
directly due to interconnected clinical, physiological, biochemical
and metabolicfactors.’

There are a number of factors that might be associated with MetS,
including visceral adiposity, insulin resistance, hyperglycemia,
genetic factors, high blood pressure (BP), chronic stress, hyperco-
agulable state, dyslipidemia (mainly reduced high density lipopro-
tein cholesterol (HDL-C), elevated triglycerides (TG) and endothe-
lialdysfunction.*
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Vitamin D (vitD), in this context, is an important factor that
mightbeinvolvedin MetS. Age-based variationsinvitD levelsin
subjects with 20-74 years-age showed the prevalence of MetS,
central obesity, and impaired fasting blood glucose level as
23.5%, 50,6% and 20.3%, respectively.” However, vitD varia-
tions at various age range values were not documented.’ Simi-
larly, age range-based studies for vitD variations in MetS are
scarce in children, adults or elderly subjects, though the men
with MetS had variations in serum vitD more pronounced than
womenofagerange 16-79years®and 65 yearsageorolder.’

Type-2 diabetic model rat studies showed significant ameliora-
tion of glucose and lipid profile by vitamin D, analogs-mediated
modulation,® and it was found that vitD representing bone and
calcium status correlates inversely with body fat mass, lipid
metabolism, BP and glucose regulation. Impaired metabolism
may cause muscle damage; whereas, vitD influences trophic
muscle functions.’ Overweight and obesity status is associated
with vitD.*** These and other studiespresent the relationship of
serumvitD (D-25(0OH)D) and MetS."*

MetSis quite prevalentin SaudiArabia, mainly involving cardiac
diseases and diabetes mellitus. Vitamin D deficiency may
influence various features in MetS, though the precise role of
vitD in various age groups in subjects with metabolic syndrome
is still not known. Hence, this study was planned to determine
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association of advancing age on serum vitD levels in male
subjects with MetS by comparing with the age-matched non-
metabolic syndrome (NMetS) control subjects.

METHODOLOGY

This descriptive study was conducted at King Abdulaziz University
Hospital (KAUH), Jeddah, Kingdom of Saudi Arabia (KSA), from
January 2019 to December 2020. Clinical examination and
general tests/evaluations were carried out in the present work for
dividing the subjects into MetS and NMetS groups. The MetS was
defined with the special mention of the risk of CVD and type-2
diabetes mellitus (T2DM) as recommended previously."** The
NMetS group of subjects served as a control group. Any subject
with current treatment/supplementing with vitD or calcium or
drugs for the management of osteoporosis/osteopenia or a long
history ofhaving osteoporosis wasexcluded.

The MetS and NMetS subjects were diagnosed on the basis of
measuring body mass index (BMI; weight in kilograms (Kgs)
divided by respectivemeterssquared (m?) height),* waist-circum-
ference (WC),” blood pressure (BP)-systolic (SBP) and diastolic
(DBP) using mercury sphygmomanometer,” fasting blood
glucose (FBG),"” serum HDL-C*® and serum triglycerides (TG)."
Waist circumference (WC) was assessed by measuring at iliac
crest, while the patients in standing position. The BP measure-
ments were carried out twice fromthe right arm afterarest period
of 15 minutes in sitting position. Diabetes mellitus (DM) was
defined as having FBG >126 mg/dl or self-reporting as having DM,
and vitD deficiency was defined by the serum vitD or 25-(OH)D
<20 ng/ml, and vitD insufficiency defined by 20-29 ng/ml serum
levels.”

Diagnostic characterisation of MetS subjects and NMetS control
subjects based on standard criteria,”* considering the presence of
three or more of the features HDL-C <50 mg/dl, WC =88 cm, FBG
>110 mg/dl/or antidiabetic treatment, SBP and DBP as =130 and
=85 mmHg/or antihypertensive treatment, triglycerides (fasting)
=150 mg/d, respectively. The subjects showing the presence of
two or less of the mentioned tests were considered as control or
NMetS subjects.

All subjects in both groups (MetS, n: 113, NMetS, 117) with age
range (26-60 years) were subdivided into age-based six sub--
groups (26-30, 31-35, 36-40, 41-45,46-50, 51-55, 56-60). Deter-
mination of serum vitD was carried out in age-matched male
subjects with and without MetS. The ELISA technique was used
forthedetermination of serumvitD.

The data for the present study was collected from the Outpa-
tients Departmentatthe Hospital. Data sheets werefilled up with
the supervision of a cardiologist. The consent of patients was
obtained before the start of the study. All questions relating to
descriptive measures were recorded. Blood samples were anal-
ysed. Ethical approval letter was obtained from the Ethical
Approval Committee (Ref.No.47-19).

Thefrequency and percentage data of descriptive statistics were
calculatedforqualitative variables, and mean + SD were used for
guantitative variables. The unpaired ‘t’ test was applied for

analysing two-tailed p values for age and serum vitD levels to
determine the statistical difference. Comparison of % subjects of
MetSand NMetSinvarious age range-groups was done using Chi-
square test, analysed by MedCalc software. Significance evalua-
tionreliedonp <0.05.

The SPSS version 28 software was used for data entry and statis-
tical analysis. Regression was used to find the cause-and-effect
relationship between age of the subjects and serum vitD by
employing an equation. The scatterplot of the points showed the
strength of correlation. Analysis of the correlation coefficient R
was used to measure the correlation between age and serum
vitDin MetSand NMetS subjects.

RESULTS

The vitD serum levels in men having MetS (age: 44.39 + 9.85
years) were compared with those in age-matched NMetS (age:
44.43 +9.94 years). Total subjects in the present study were 230,
though additional 32 subjects had too high or too low levels of
serum vitD, and hence, were excluded. The MetS subjects were
113(49.13%) and NMetS subjects were 117 (50.87%). The mean
+SDvaluesforserumvitDin MetSsubjects (24.75 +12.26) did not
differ statistically from the NMetS subjects (24.58 + 12.02, p:
0.916, Tablel), though these levels showed insufficiency of serum
vitD.

Themean = SD valuesforage (years) range and serumvitD levels
for the subjects with MetS and NMetS are given in Table I. The
comparisonofmean £ SD ofthe vitamin D levels showed no signifi-
cant decrease in vitD in MetS as compared to NMetS for all age-
range groups (p >0.05, Table I). However, mean values were
found gradually decreasing (though non-significantly) from lower
agerange subjectsto higherage range subjects in MetS as well as
in NMetS. The vitD levels in % subjects of MetS and NMetS in
various age range-groups did not differ statistically (Chi-square
test,p>0.05).

The subjects with MetS showed a highly significant negative linear
correlation between age and vitD (R: -0.508, p <0.001, Table II).
The subjects with NMetS also showed a highly significant negative
linear correlation between age and vitD (R: -0.522, p <0.001,
Tablell).

Association of age and vitamin D in MetS and NMetS subjects for
age-range groups showed negative linear; but non-significant
correlation except for the age range group 31-35 that gave the R
valueas-0.7065forNMetS (p<0.007, Tablell). Age group 31-35in
MetS showed non-significant negative linear correlation, though
closetosignificance (R:-0.516, p <0.071, Tablell) as compared to
allotheragerangegroups.

DISCUSSION

Insufficiency of serum vitD and highly significant negative linear
correlation ofage and vitD for subjects with and without metabolic
syndrome is quite similar to other reports, ******** though the
inverse relationship of serum vitD and MetS has also been
presented.” The potential aspect in the present study, however,
relates to investigating the unknown variations in vitD levels in
various agerange groups of subjects with metabolicsyndrome.
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Table I: Serum vitamin D levels in subjects with MetS and NMetS.

Serum VitD levels in subjects with MetS and NMetS (mean+SD)
i MetS NMetS
Age (years) range groups of subjects Subjects VitD levels Subjects VitD lavels p-value
n % (ng/ml) n % (ng/ml)
26-30 13 |11.50| 34.65+13.01 | 14 |11.97 |33.77+13.45| 0.864
31-35 13 |11.50| 33.30+£11.21 | 13 |11.11| 33.40%9.76 | 0.981
36-40 14 112.39| 28.14+9.90 | 14 |11.97| 28.39+9.70 | 0.947
41-45 16 |14.16| 24.78+x11.36 | 17 |14.53|24.49+11.55| 0.943
46-50 19 |16.81|22.11+ 11.50| 19 |16.24|23.01+11.77| 0.814
51-55 19 |16.81| 19.99+12.06 | 20 |17.09|19.17+11.14| 0.827
56-60 19 |16.81| 17.01+7.42 | 20 |17.09| 16.71+6.45 | 0.893
26-60 113| 100 | 24.75%12.26 |117| 100 |24.58+12.02| 0.916
MetS: Metabolic syndrome, NMetS: Non-metabolic syndrome, n: Number of subjects.
Table II: Correlation of age range and vitamin D in MetS and NMetS subjects.
‘ Correlation coefficient (R) for age and serum vitD in subjects with MetS and NMetS

23;3:: rs) range o MetS NMetS

R p-value R p-value
26-30 -0.003 0.993 -0.151 0.606
31-35 -0.516 0.071 -0.707 0.007**
36-40 -0.464 0.094 -0.276 0.340
41-45 -0.076 0.778 -0.079 0.763
46-50 -0.028 0.908 -0.129 0.599
51-55 -0.389 0.100 -0.328 0.158
56-60 -0.023 0.927 -0.083 0.729
26-60 -0.508 0.001** -0.522 0.001**
MetS: Metabolic syndrome, NMetS: Non-metabolic syndrome, **Highly significant.

Age-range based comparative studies for serum vitD carried
out in the current study are scarce in literature. The investi-
gators who carried out studies in the age range of 20-74
years, 16-79 years and 65 years and above did not mention

In the present study, serum vitD levels were insufficient in
both MetS and NMetS, which is in accordance with the
definition of the insufficiency of serum vitD levels at 20-29
ng/ml.*° It can appropriately be explained with the help of
other reports®'**** and may further be interpreted with the
investigation that vitD influences the trophic functions.?
Furthermore, the overweight and obesity status associated
with vitD deficiency via the expression of genes that encode
enzymes for controlling vitD in adipocytes,* i.e. people
increasing their body fats get decrease in vitD metabolism in
view of vitD decomposition as well as decrease in the
involved activating enzymes resulting to negative effect on
the synthesis of vitD.

The present work was carried out exclusively in men aged
26-60 years. However, this comparison emphasises the need
of studying the involvement of vitD in MetS and NMetS
subjects of various age range groups in adult men, women,
children and the elderly. In this respect, the opportunity of
studying subjects with various age groups in the current
report seems quite helpful for future potential studies.

the comparison of vitD at various age range groups.’”’
Hence, the present work provides further information for the
role of vitD in subjects with MetS and NMetS control
subjects.

Obesity status described in another report is similar to the
present work in certain perspectives since inverse
correlation of vitD and insulin resistance was investigated as
a major factor in obese and over-weight adult subjects.”

Results of the involvement of vitD levels in subjects (with
various age-range groups) with MetS and without MetS
obtained in the present work can be interpreted by several
investigations.”””® It was explained with animal models,
association with MetS, influence on serum vitD and effect of
supplementation of vitD to model MetS rats,”** damage /
inflammation leading to MetS # and consideration of vitD
deficiency as one of the important risk factors in MetS.***

Considering the present study, it is suggested that obesity
status and other features in subjects with/without metabolic
syndrome may influence other factors considered as the risk
factors of MetS. These features may further lead to decrease
the serum HDL-G- the main diagnostic feature and quite
common risk factor of MetS. Furthermore, obesity showing
quite high waist circumference (WC) and BMI and decrease
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in HDL-C may accompany the other major risk factors of
MetS including high BP, hyperglycemia and high serum
triglycerides that may keep converting the NMetS status to
MetS status. Hence, proper management for the MetS risk
factors is helpful for the patients with/without MetS.

The present study is an attempt to investigate the
association between age and vitD levels in MetS and NMetS
subjects. However, the age range of the whole data
(MetS/NMetS subjects) requires to be widened, especially
onward from 60 years to 70 or 75 years, in male and female
subjects. This might clarify the complex role of age-based
serum vitamin D variations.

CONCLUSION

The present report emphasising the significant negative
linear association of age with the serum vitD levels in MetS
and NMetS subjects provides potential information for
understanding the discomforts caused by the deficiency or
insufficiency of vitD with increase in age.

Metabolic syndrome in Saudi Arabia is quite prevalent, and
hence, it is urgently required to have and create further
awareness in the general public for proper management of
MetS.
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