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Vitamin D and insulin-like growth factor-1 (IGF-1) are important regulators of blood
pressure, particularly in relation to aging. This study aims to examine whether reduced vitamin
D and IGF-1 levels serve as risk factors for hypertension in older adults. Case—control study was
used to investigate the differences between vitamin D and IGF-1 concentrations in plasma as
risk factors for hypertension in the aging population. A total of 45 elderly people participated
in the study and were divided into two groups: 23 hypertensive subjects as the case group and
22 normotensive subjects as the control. Both groups underwent measurements of vitamin
D and IGF-1 levels. The association between vitamin D and IGF-1 levels and hypertension
was evaluated using chi-square tests, followed by logistic regression analysis to determine
the odds ratio. Statistical analysis revealed a significant association between low vitamin D
levels and hypertension (p < 0.038), with an odds ratio (OR) of 4.000; 95% confident interval
(CI) 1.155 - 13.855. For IGF-1 levels, the p-value was 0.016 (p<0.05), with an OR of 5.289;
95% CI 1.438 - 19.447. A significant association between vitamin D deficiency and IGF-1 was
observed (p<0.05). In multivariate analysis adjusting for age, sex, and body mass index, low
vitamin D (aOR=16.756; 95% CI: 2.05-136.93; p=0.009) and low IGF-1 (aOR=23.182; 95% CI
2.483-216.472; p=0.006) remained independent risk factors. In conclusion, the findings of this
study indicate an association between reduced vitamin D and IGF-1 levels and an increased
risk of hypertension in older adults.

Keywords: Case-control study; Hypertension; Insulin-like
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Hypertension is one of the major health
problems among older adults and contributes
significantly to morbidity and mortality associated
with cardiovascular diseases. As age advances,
the risk of developing hypertension increases due
to progressive cardiovascular aging, stiffening of
blood vessels, and altered hormonal balance.!

Vitamin D contributes not only to skeletal
health but also to the maintenance of cardiovascular
homeostasis. Inadequate vitamin D status has been
associated with activation of the renin—angiotensin—
aldosterone system (RAAS), increased insulin
resistance, and impaired endothelial function,
mechanisms that may promote elevations in blood
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pressure.? In addition, insulin-like growth factor-1
(IGF-1), an anabolic hormone that naturally
declines with age, plays a role in blood pressure
regulation by influencing endothelial integrity,
lipid metabolism, and insulin sensitivity.> Evidence
from multiple studies indicates that reduced IGF-1
levels are linked to a higher risk of hypertension
and atherosclerotic disease among older adults.*

As people live longer, the proportion of
older adults in the global population continues to
rise. The aging process is characterized by a decline
in endocrine and metabolic functions, which affects
multiple aspects of health. Two biomarkers that
consistently decrease with advancing age are
25-hydroxyvitamin D [25(0OH)D] and insulin-
like growth factor-1 (IGF-1).> Vitamin D plays
roles in calcium metabolism, bone health, muscle
function, lipid metabolism, inflammation and
immune regulation. ¢ Meanwhile, IGF-1 is the
main biological mediator of growth hormone (GH)
activity, contributing to tissue growth, muscle
anabolism, and cellular regeneration. Reduced
physiological adaptability, functional impairment,
and a higher risk of chronic diseases have all been
linked to declines in these two biomarkers in older
persons. "® Aging is accompanied by reduced levels
of vitamin D and insulin-like growth factor-1
(IGF-1). In older adults, insufficient vitamin D
and reduced IGF-1 levels have been associated
with musculoskeletal impairment, decreased
muscle strength, and higher rates of morbidity.’
Preventive efforts, such as promoting physical
activity, ensuring adequate nutrition, and correcting
vitamin D deficiency are essential components of
strategies to maintain quality of life in the older
adult population.?

Two age-sensitive biomarkers, namely
25-hydroxyvitamin D and insulin-like growth
factor-1, show a progressive decline in later life
and may contribute to biological mechanisms
underlying hypertension in older adults. This study
will examine the level of vitamin D and IGF-1 in
the blood  of elderly subjects to evaluating the
role of decreases in these two biomarkers in the
development of hypertension among older adult
populations. Experimental evidence indicates that
vitamin D contributes to blood pressure regulation
by inhibiting the renin—angiotensin—aldosterone
system (RAAS) and preserving endothelial
integrity. ' In contrast, insulin-like growth factor-1

(IGF-1) supports vascular health by increasing
nitric oxide bioavailability and enhancing
endothelial function.!" Observational studies
generally report associations between low vitamin
D levels and elevated blood pressure; however,
evidence from intervention trials on vitamin D
supplementation for blood pressure management
remains inconclusive.'? The relationship between
IGF-1 levels and blood pressure also tends to
be inverse higher IGF-1 levels are associated
with lower blood pressure in several cohorts
although non-linear patterns and population
heterogeneity complicate causal interpretation.'
Current evidence supports the identification and
correction of vitamin D deficiency in older adults
at risk, as well as the strengthening of nutritional
and exercise interventions to support IGF-1 status.
However, evidence that these interventions directly
reduce the incidence of hypertension in older adults
remains inconclusive. '

However, few studies have investigated
the combined influence of low vitamin D and IGF-
1 levels on hypertension in older adults, with data
from Indonesia being especially limited. Several
studies have examined the relationship between
n vitamin D and hypertension in the elderly in
Indonesia, but the results have been inconsistent.
For example, a study by Hermawan and Andoko'
showed a significant association between vitamin D
levels and hypertension, while a study by Ferawaty
et al. 2024, showed an insignificant association,
indicating that vitamin D supplementation
had no association with hypertension in the
elderly.'® To date, no studies have examined the
relationship between vitamin D and IGF-1 levels
and hypertension in the elderly in Indonesia.
Therefore, this study is important to clarify this
relationship so it may serve as a foundation for
preventive measures and management strategies
for hypertension based on hormonal and nutritional
status.

Current studies suggest that vitamin D
and IGF-1 may interact within shared biological
pathways. Vitamin D may enhance IGF-1 receptor
expression and modulate it’s signaling pathways,
while IGF-1 appears to support the vasodilatory
effects of vitamin D through increased nitric
oxide (NO) bioavailability.'” The novelty of this
study lies in examining whether the combined
deficiency of these two factors may accelerate
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endothelial dysfunction and increase vascular
resistance, positioning them as important biomarker
candidates in the pathogenesis of hypertension
among older adults. This research is conducted
to substantiate the still-limited evidence on
their direct causal relationship. If proven, these
findings would place vitamin D and IGF-1 as
biologically significant, interacting factors involved
in regulating blood pressure through endothelial
and RAAS-related mechanisms. Ultimately, a
multidisciplinary approach incorporating targeted
nutritional interventions, physical activity, and
supplementation may serve as an effective
measure for reducing the risk and improving the
management of hypertension in older populations.
Method

This study employed a case—control
design to examine differences in plasma vitamin
D and IGF-1 levels as risk factors for hypertension
among older adults. The sample consisted of
older adults residing in Selat Village, Abiansemal
District, Badung, Bali, Indonesia, who had signed
informed consent forms. Eligible participants were
enrolled consecutively based on predetermined
inclusion and exclusion criteria for both study
groups. The study received ethical approval from
the Ethics Commission of the Faculty of Medicine
at Udayana University, Denpasar-Bali, Indonesia
No. 2808/UN.14.2.2.VII.14/LT/2025 with protocol
number 2025.02.1.1250
Case and Control Criteria

Case group: Older adults residing in
Abiansemal village who were diagnosed with
hypertension.

Control group: Older adults residing in
Abiansemal village who did not have hypertension.
Inclusion and Exclusion Criteria

Case inclusion: Older adults aged 60 years
and above, classified as having hypertension based
on the INC VIII guidelines '* (> 140/90) and willing
to participate in the study

Control inclusion: Older adults aged 60
years and above, not diagnosed with hypertension
(normotensive), and willing to participate in the
study

Exclusion: Individuals with a history
of severe chronic illnesses, kidney disorders,
liver diseases, or cancer, individuals undergoing
treatments that may influence vitamin D or IGF-1
levels (supplementation, hormonal therapy).

Criteria Level of Vitamin D and IGF-1:

Level of Vitamin D: Low <30 ng/ml, Normal: 30-
50 ng/ml, High>50ng/ml."

Level of IGF-1: Low <80 ng/ml, Normal: >80 ng/
ml.?°

The sample size was calculated using the formula
described by Kasiulevius. *!

Za\(2PQ + ZB,[P1QL + P2Q2|
(P1—P2)

ﬂ:

MATERIALS AND METHODS

The measurement of vitamin D and
IGF-1 concentration was performed using blood
plasma samples analyzed with the ELISA method,
employing the 25-Hydroxyvitamin D and IGF-1
assay kits from Diagnostic Biochem Canada Inc.
Blood pressure was measured using an Omron
digital sphygmomanometer. Venous blood (3
mL) was drawn from the cubital vein by qualified
paramedical personnel using a sterile 3 mL spuit
and a 21G Abbott catheter. Following collection,
the samples were centrifuged for five to fifteen
minutes at 3000 rpm to separate the serum, which
was then analyzed for vitamin D and insulin-like
growth factor-1 concentrations.

The collected data were expressed as
quantitative values and examined through cross-
tabulation and chi-square analysis to evaluate the
relationships between vitamin D status, IGF-1
concentrations, and hypertension. A p-value of less
than 0.05 was considered statistically significant,
and odds ratios were reported with 95% confidence
intervals.

RESULTS

The subject characteristic is presented in
Table 1.

This study involved 45 elderly participants
(>60 years) consisting of 23 subjects in the case
group (hypertension) and 22 subjects in the
control group (non-hypertension). Subjects were
recruited through consecutive sampling at the
elderly posyandu in Selat Village, Abiansemal
IV Community Health Center. Both groups had
a comparable number distribution to increase
analytical power in calculating the odds ratio. The
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average age of all respondents was 66.26 years. The
hypertension group had a slightly higher average
age than the controls (66.30 = 5.24 vs 65.18 +
6.34 years), but the difference was not statistically
significant, p = 0.520 (p>0.05). The average Body
Mass Index (BMI) in the hypertensive group was
higher than in the control group (25.26 + 2.85 kg/
m? vs. 24.83 + 3.62 kg/m?; but not statistically
significantly different, p=0.656), but the proportion
of obesity was higher in the case group (28.9% vs.
22.2%).

The mean of blood pressure was clearly
different, with values: 158.13/88.6 mmHg and
120.5/76.4 mmHg in the non-hypertensive group
(p<0.05). Meanwhile, the mean of vitamin D and
IGF-1 levels did not differ significantly between
the two groups, with p-values 0f0.052 and 0.392,
respectively. However, the proportion of vitamin
D insufficiency (<30 ng/ml) in the hypertensive
group (35.6% and 17.8% in the non-hypertensive
group) was significantly different (p<0.05). These
findings indicate that vitamin D deficiency is more
common in the case group than in the control group.
The proportion of low IGF-1 (80 ng/ml) between
the case and control groups, at 31.1% and 11.1%,
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was also significantly different. Descriptively, the
hypertension group showed a higher proportion
of obesity and significantly lower vitamin D and
IGF-1 levels.

These preliminary findings suggest an
association between low vitamin D and IGF-1
levels and hypertension in the elderly. However,
further analysis using bivariate (chi-square) tests
and logistic regression is needed to determine the
magnitude of the risk (odds ratio) and to confirm
whether these two biomarkers are independent risk
factors after controlling for confounding variables.

To assess the occurrence of hypertension
in individuals with low vitamin D levels, a chi-
square analysis using a 2 x 2 contingency table
was conducted. The findings are shown in Table 2.

As presented in Table 2, a statistically
significant association was observed between low
vitamin D levels and hypertension among older
adults. Participants with reduced vitamin D levels
exhibited a four-fold increased risk of hypertension
compared with the control group with normal or
elevated vitamin D levels.

To examine the relationship between IGF-
1 levels and hypertension, a chi-square analysis

Table 1. Participant Characteristics and Clinical Parameters

Variable Hypertension Non-Hypertension p-value
(n=23) (n=22)
Age (yrs) + SD 66.30 + 5,24 65.18 +6.34 0.520
BMI (kg/m2) mean + SD 2526 +2.85 24.82 +3.62 0.656
Obesity (BMI>25kg/m2), n% 13 (28.9%) 10 (22.2%) 0.458
Systolic BP (mmHg), mean + SD 158.13+13.51 120.5+11.37 <0.001 *
Diastolic BP (mmHg), mean + SD 88.6 +10.53 76.4+ 8.01 0.007 *
25(OH)D3 ng/ml, (mean + SD) 28.2 34.6 0.052
Vit D Insuf (<30 ng/ml), n% 16 (35.6%) 8 (17.8%) 0.026 *
IGF-1 (ng/ml) (mean + SD) 83.12+10.53 85.45+9.57 0.392
Low IGF-1 (<80 ng/ml), n% 14 (31.1%) (11.1%) 0.010 *
*p significance (p<0.05)
Table 2. Vitamin D Deficiency and Hypertension Risk
Variable Group OR CI195% P
Case Control
Level of Vit D Low 16 8 4.000 1.155-13.855 0.038
Normal 7 14

(p significance <0.05)



SUNDARI et al., Biomed. & Pharmacol. J, Vol. 19(1), 457-467 (2026) 461

Table 3. IGF-1 Deficiency and Hypertension Risk

Variable Group OR CI195% P
Case Control
Level of IGF-1 Low 14 5 5.289 1.438-19.447 0.016
Normal 9 17

(p significance <0.05)

Table 4. Association of Vitamin D and IGF-1 Level in Participant

Variable IGF-1 OR CI95% P
Low Normal
Level of Vit D Low 14 10 4.480 1.232-16.293 0.034
Normal 5 16
(p significance <0.05)
Table 5. Multivariate Logistic Regression Analysis for Hypertension in Elderly

Variables BCoefficient Adjusted OR 95% CI p-value
Vit D insufficiency 2.819 16.756 2.050 - 136.931 0.009
Low IGF-1 3.143 23.182 2483 -216.472 0.006
Age -.067 0.936 0.806 — 1.086 0.381
Sex 1.919 6.817 1.046 — 44.423 0.045
Body Mass Index(BMI) 0.010 1.010 0.785-1.300 0.937

p- significance (p<0.05)

based on a 2 x 2 contingency table was performed,
with the results summarized in Table 3.

Table 3 demonstrates that low IGF-1
levels were also significantly associated with
hypertension, with older adults showing reduced
IGF-1 levels having a 5.289-fold higher risk of
developing hypertension compared with controls
with normal or higher IGF-1 levels.

In this study, association between vitamin
D levels and IGF-1 levels was carried out using
Chi Square analysis, obtaining a p value = 0.034
(p<0.05), which means there is a significant
association between vitamin D and IGF-1 levels,
where participants with low vitamin D levels have a
four-fold risk of having low IGF-1 levels compared
to participants with normal vitamin D levels (Table
4).

Multivariate logistic regression analysis
demonstrated that vitamin D insufficiency remained

independently associated with hypertension after
adjustment for age, sex, and BMI (aOR=16.756;
95% CI 2.05-136.93; p=0.009). Similarly, low
IGF-1 levels were independently associated with
increased odds of hypertension (aOR=23.182;
95% CI 2.483-216.472; p=0.006). This analysis
demonstrates that vitamin D insufficiency and low
IGF-1 levels are independent risk factors, with their
effects not entirely influenced by age and BMI.
This supports the hypothesis that RAAS regulation
disorders and endothelial dysfunction play a role
in the pathogenesis of hypertension in the elderly.

DISCUSSION

Vitamin D Deficiency and Hypertension Risk
Table 2 shows that low vitamin D levels

are a risk factor for hypertension in the elderly,

with an odds ratio (OR) of 4.000, p=0.038
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(p<0.05) in this study. These results are supported
by previous research showing that vitamin D
levels are inversely related to blood pressure
and the incidence of hypertension.?? Studies in
both animals and humans have found that the
development of hypertension in individuals with
low vitamin D (1,25(OH)2D3) levels increases
RAAS activity both systemically and in the
kidneys. # A systematic review and meta-analysis
concluded that serum vitamin D concentrations are
inversely associated with the risk of hypertension
and prehypertension in adults, both in cross-
sectional and cohort studies.' The association
between vitamin D levels and blood pressure can
be explained by several pathophysiological factors,
as follows:

Dysregulation RAAS (Renin—Angiotensin—
Aldosterone System)

Vitamin D has been proposed as a negative
endocrine regulator of renin. Animal studies
have shown that VDR deficiency increases renin
and angiotensin II expression, contributing to
increased blood pressure through RAAS activation,
independent of normal calcium metabolism.*
Epidemiological studies also report a negative
correlation between 25(OH)D levels and renin
and blood pressure, supporting the association of
vitamin D deficiency with a more active RAAS.%
Endothelial dysfunction and decreased NO
(Nitric Oxide)

Vitamin D influences the regulation of
endothelial nitric oxide synthase (eNOS), which
is essential for the production of Nitric Oxide
(NO), a key vasodilator mediator. In animal models
without VDR, eNOS expression is reduced, leading
to endothelial dysfunction and increased arterial
stiffness. NO deficiency plays a role in increased
peripheral vascular resistance and hypertension,
which are more common in the elderly.*
Chronic inflammation and oxidative stress

Systemic inflammation levels increase
in older adults (inflammaging), and vitamin
D deficiency is associated with increased pro-
inflammatory cytokines such as TNF-4 and
vascular oxidative stress, which impairs endothelial
function and increases vasoconstriction. This
contributes to vascular remodeling and increased
blood pressure with age.?’

Several observational studies in adult
and elderly populations have reported an inverse

association between serum 25(OH)D levels and
hypertension, with a higher risk of hypertension
in individuals with low vitamin D levels. A
large meta-analysis showed that higher vitamin
D levels were associated with a reduced risk of
hypertension. * However, it is important to note
that clinical trials of vitamin D supplementation in
older adults have not consistently shown reductions
in blood pressure, indicating the complexity of the
relationship between vitamin D status and blood
pressure.

Vitamin D throughits active form 1.25(OH)
, D and its receptor (VDR) suppresses renin
expression in the kidneys, thereby downregulating
RAAS activity. Vitamin D deficiency removes
this inhibitory effect, potentially increasing
vasoconstriction and sodium/volume retention.”
In addition, vitamin D influences endothelial
function (via nitric oxide synthesis) and modulates
chronic inflammation, both of which contribute to
vascular dysfunction.*® Low levels of vitamin D
are also associated with insulin resistance, where
insulin resistance is involved in the pathogenesis
ofhypertension®', coupled with other evidence in a
study that vitamin D supplementation can improve
insulin sensitivity*> which will indirectly affect
blood pressure.
IGF-1 Deficiency and Hypertension Risk

Table 3 shows low IGF-1 levels as a
risk factor for hypertension in the elderly with
an OR value of 5.289 with p = 0.016 (p <0.05) in
this study. This is supported by several previous
studies that found a relationship between low
IGF-1 levels and the incidence of hypertension
in a group of women with rheumatoid arthritis.*
The results of other studies also found that higher
IGF-1 levels reduce the risk of hypertension in
women without diabetes *, and a systematic
review and meta-analysis found that IGF-1
levels have a negative correlation with systolic
and diastolic blood pressure."* The mechanism
explaining the relationship between IGF-1 levels
and hypertension is as follows: there is strong
evidence that IGF-1 is related to the regulation of
endothelial function, where vascular endothelial
and smooth muscle cells express IGF-1 receptors
that play a role in angioprotective function.* Local
production of IGF-1 also supports the proliferation
and migration of endothelial progenitor cells that
are important for blood vessel repair and control
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of inflammation-induced oxidative stress.*® Insulin
like Growth Factor-1 in circulation can induce
vasodilation that contributes to the regulation of
blood pressure and blood vessel tension. Low
IGF-1 levels are associated with changes in blood
vessels in aging and obesity, thus can increase cases
of cardiovascular morbidity.*’

The decline in insulin-like growth factor-1
(IGF-1) levels is a physiological phenomenon that
occurs with aging, known as somatopause. With
age, growth hormone (GH) secretion decreases,
resulting in decreased IGF-1 production in both
the liver and peripheral tissues. IGF-1 plays a
crucial role in maintaining vascular function
and cardiovascular homeostasis, so its decline in
the elderly can contribute to an increased risk of
hypertension.

Molecularly, IGF-1 exerts a vasoprotective
effect through activation of IGF-1 receptors on
endothelial cells and vascular smooth muscle cells.
This activation stimulates the phosphatidylinositol-
3-kinase (PI3K)/Akt pathway, which increases
endothelial nitric oxide synthase (eNOS) activity
and nitric oxide (NO) production. NO is a key
mediator of vasodilation and maintains blood
vessel elasticity. When IGF-1 levels are low, NO
production decreases, resulting in endothelial
dysfunction, increased peripheral vascular
resistance, and ultimately increased blood pressure.*

In addition to causing endothelial
dysfunction, IGF-1 deficiency also plays a role
in increased arterial stiffness. IGF-1 has anti-
apoptotic and anti-inflammatory effects on vascular
tissue and plays a role in maintaining the integrity
of vascular smooth muscle cells. Experimental
studies have shown that low IGF-1 increases
oxidative stress and vascular remodeling, leading
to reduced arterial elasticity and increased systolic
pressure—conditions often found in elderly
hypertension. *

IGF-1 also interacts with the renin—
angiotensin—aldosterone system (RAAS).
Physiologically, IGF-1 can reduce the
vasoconstrictor response to angiotensin II.
However, in conditions of IGF-1 deficiency,
vascular sensitivity to angiotensin II increases,
triggering vasoconstriction and sodium retention,
leading to increased blood pressure.* In the elderly,
where RAAS regulation is already altered due to

aging, low IGF-1 levels can exacerbate activation
of this system.

Furthermore, low IGF-1 levels are
associated with increased low-grade systemic
inflammation and oxidative stress. Observational
studies have shown an inverse relationship between
IGF-1 levels and inflammatory markers such
as C-reactive protein (CRP) and interleukin-6
(IL-6). This chronic inflammation contributes to
endothelial damage and vascular dysfunction,
increasing the risk of hypertension in the elderly
population. ¥

Epidemiologically, various cohort and
population studies have shown that lower IGF-1
levels are significantly associated with increased
systolic blood pressure and the prevalence of
hypertension. Elderly people with IGF-1 levels in
the lowest quartile were reported to have higher
arterial stiffness and a greater risk of hypertension
than groups with higher IGF-1 levels, even after
adjusting for confounding factors such as age and
body mass index.* Thus, low IGF-1 levels can
be understood as a relevant biological risk factor
for hypertension in the elderly, particularly in the
context of vascular aging.

Hypertension Risk in Older Adults Due to
Declining Vitamin D and IGF-1 Concentrations

Hypertension is a prevalent condition
among older adults and represents a major risk
factor for cardiovascular disease. Aging influences
blood pressure regulation through vascular changes
(arterial stiffening), reduced renal function, and
hormonal alterations. Two biological factors that
decline with age, vitamin D (25[OH]D) and IGF-1
are hypothesized to contribute to the increased risk
of hypertension through distinct yet interconnected
pathways.?

This case-control study found that low
vitamin D and IGF-1 levels were significantly
associated with an increased risk of hypertension
in the elderly. Subjects with 25(OH)D levels <30
ng/mL had an OR 0f 4.00 (95% CI: 1.155-13.855)
higher risk of hypertension compared to those
with adequate levels (Table 2). Meanwhile,
IGF-1 levels <80 ng/mL were associated with
an OR of 5.289 (95% CI: 1.438-19.447) higher
risk of hypertension (Table 3). Analysis was
also conducted to test the relationship between
vitamin D and IGF-1 levels, in this study the
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results showed a significant relationship between
vitamin D and IGF-1 levels, where participants
with low Vit D levels had a 4-fold risk of having
low IGF-1 levels compared to participants with
normal levels (Table 4). Furthermore, multivariate
logistic regression analysis obtained significant
results for both variables (vitamin D and IGF-1)
after adjustment for age, gender and BMI, both
biomarkers remained independent predictors of
hypertension (Table 5). This original research
answers this hypothesis, where in this research the
results obtained were low levels of vitamin D and
IGF-1 as risk factors for hypertension in the elderly
(p<0.05).

The age-related decline in 25(OH)D and
IGF-1 has a biological basis that may elevate the
risk of hypertension by promoting activation of the
renin—angiotensin—aldosterone system (RAAS),
impairing endothelial function, and reducing
vascular anabolic capacity.*®

Interestingly, the results of this study
showed a significant association between vitamin D
and IGF-1 levels, with participants with low vitamin
D levels being at higher risk of having low IGF-1
levels. This suggests a possible synergistic effect.
Biologically, both factors contribute to decreased
NO bioavailability, increased RAAS activation,
and increased chronic low-grade inflammation,
which are key characteristics of hypertension in
the elderly. Vitamin D is also known to play a
role in regulating IGF-1 receptor expression and
vascular anabolic metabolism,’ so deficiencies in
both may impair vascular reparative capacity. This
study strengthens previous observational evidence
linking low vitamin D levels to hypertension '
and low IGF-1 to increased blood pressure."* The
strength of this study is the simultaneous evaluation
of both biomarkers in an elderly population,
reflecting the real-world biology of aging.

Observational evidence supports these
associations; however, findings from interventional
trial particularly those involving vitamin D
supplementation remain heterogeneous, with
antihypertensive effects depending on baseline
status and specific population characteristics.*?
Therefore, current clinical emphasis is placed on
identifying and correcting vitamin D deficiency
in at-risk older adults and promoting lifestyle
interventions (adequate nutrition, physical activity)
that may help maintain IGF-1 levels and vascular

health. More targeted RCTs and longitudinal
studies are still needed to clarify causal pathways
and determine the clinical benefits of such
interventions for hypertension prevention. “4¢

The primary approach centers on
addressing nutritional deficiencies (vitamin D
and IGF-1) and implementing healthy lifestyle
interventions to improve vascular function and
stabilize blood pressure. Accordingly, monitoring
vitamin D and IGF-1 status may provide an
effective means of early risk screening in older
populations. Should these factors be established as
hypertension risk determinants, early recognition
and coordinated interventions may help reduce
hypertension-associated complications and support
healthy aging outcomes.

CONCLUSION

In conclusion, the findings of this study
indicate a significant association between reduced
vitamin D and IGF-1 levels and the presence of
hypertension among older adults. Participants
with low vitamin D levels demonstrated a 4.000-
fold increased risk of hypertension, whereas those
with decreased IGF-1 levels exhibited a 5.289-
fold higher risk compared with the control group
with normal vitamin D and IGF-1 levels. There
is a relationship between vitamin D and IGF-1
levels, where subjects with low vitamin D levels
have a four-fold risk of having low IGF-1 levels
as well, and both are independent predictors of
hypertension in the elderly. These findings have
important clinical implications, as low vitamin D
and IGF-1 levels can be considered as additional
risk markers in stratifying hypertension in the
elderly. Identification of high-risk groups based
on biomarkers can facilitate a more personalized
preventive approach. However, because a case-
control design cannot confirm a causal relationship,
longitudinal studies are needed to assess whether
correcting deficiencies in both biomarkers can
reduce the incidence of hypertension.
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