Impact of high-sensitivity C-reactive protein
on metabolic syndrome in an elderly population:
Findings from a hospital-based cross-sectional study in

J&K, India

Abdul Basit Masoodi', Suhaib A. Khuroo?

'Department of Accidents and Emergency, Government Medical College, Baramulla, Jammu and Kashmir, India, *Department
of Surgery, Government Medical College, Baramulla, Jammu and Kashmir, India

ABSTRACT

Background: Due to affluent lifestyles, primary care physicians are concerned about metabolic syndrome (MetS). Inflammation
and insulin resistance are caused by extra adipose tissue. Our study seeks to evaluate, taking into account numerous variables,
the relationship between high-sensitivity C-reactive protein (hsCRP) levels and MetS in adults aged 50+ in Northern Kashmir, India.
Materials and Methods: In Northern Kashmir, India, a hospital-based cross-sectional study looked into the relationship between
hsCRP and MetS in people over 50. The recruitment process included people looking for basic healthcare services. Utilising modified
NCEP-ATP III criteria, MetS was established. The association between MetS and hsCRP levels was evaluated statistically while taking
into account various variables. Results: The waist circumference, body mass index, systolic and diastolic blood pressure, as well as
the prevalence of hypertension, diabetes mellitus (DM), and dyslipidemia were all greater in those with MetS. While demonstrating
decreased levels of high-density lipoprotein cholesterol (HDL-C), they also showed higher levels of high-sensitive C-reactive
protein (hsCRP) and fasting plasma glucose. A study of correlations revealed a substantial inverse relationship between hsCRP and
HDL-C. Elevated hsCRP levels were found to be substantially linked with MetS by the use of logistic regression, along with obesity, uric
acid levels, hypertension, DM, and dyslipidemia. These results underline how crucial it is to keep an eye on these variables in order
to recognize and treat MetS as soon as possible. Conclusion: Among this investigation, we found strong evidence that high- hsCRP,
an independent risk factor for MetS, was present among middle-aged and elderly residents of the northern Kashmir region of India.
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term “MetS” refers to a collection of metabolic disordets,
such as hypertension (BP), dyslipidemia, glucose intolerance,
and obesity.l"! These elements raise the chance of acquiting

Introduction

Due to the predominance of affluent lifestyles and an

increase in lifespan, metabolic syndrome (MetS) has become a
prominent concern in family medicine and primary care. The
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cardiovascular disease and diabetes mellitus (DM).® The
existence of excessive adipose tissue, which causes an excessive
release of free fatty acids, is one of the underlying mechanisms
in people with MetS. As a result, insulin resistance (IR) is
caused, which lowers petipheral insulin sensitivity.”! Additionally,
enlarged adipose tissue causes monocyte-derived macrophages
in the adipose tissue to overproduce proinflammatory cytokines
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such C-reactive protein (CRP), interleukin-6 (IL-6), and tumor
nectosis factor-alpha.

Along with IR, inflammation appears to be a key pathophysiologic
component in MetS. High-sensitivity CRP (hsCRP) levels have
been shown to be positively correlated with fasting insulin, IR,
and MetS levels in numerous investigations.® Children and
adults alike have both seen these associations throughout a range
of age groups."¥ High-sensitivity C-reactive Protein (hsCRP)
has also been linked favorably to a number of chronic diseases,
including dyslipidemia, DM, and hypertension, according to
catlier studies.”'" Lifestyle decisions have been shown to have an
impact on hsCRP levels.["
and MetS tend to become more common as people age.

I On the other hand, chronic diseases
[12]
Additionally, certain lifestyle choices like smoking and binge
drinking alcohol have been linked to higher hsCRP levels.!'!
There are several variables that can affect high hsCRP levels, but
there are few studies that fully take into account these variables
in relation to MetS. Given the rising prevalence of MetS and its
implications for primary care providers, it is crucial to explore
the association between hsCRP levels and MetS in the context
of family medicine and primary care. With this aim, we have
conducted this study to examine the correlation between hsCRP
levels and MetS among individuals aged 50 years and older
in the Northern Kashmir region (India). We have collected a
comprehensive range of factors, such as laboratory data and
anthropometric measurements, to facilitate this assessment. By
investigating this relationship, primary care providers can enhance
their understanding of the underlying mechanisms and develop
more targeted interventions for patients at risk of developing
MetS-related complications.

Materials and Methods

Study design and study population

This hospital-based cross-sectional study examined the
relationship between hsCRP and MetS in an elderly population
aged 50 years and older. The study was conducted in a setting
where residents had access to basic medical care. Participant
recruitment took place at the specified hospital from August 2021
to December 2022. The sample consisted of patients who visited
the hospital for primary care during the study period and were
50 years of age or older. Potential volunteers were identified using
a variety of recruitment strategies, including posters, hospital
announcements, and referrals from medical professionals.

The inclusion criteria for the study were: age 50 years or older,
community-dwelling patients, receiving primary healthcare
services at the hospital, and capacity to give informed consent,
while the exclusion criteria were: persons under the age of 50,
those unable to give informed consent, those who live outside the
target population, and those who have serious medical illnesses
or disabilities that would make participation in the study difficult.

Interested and eligible participants were invited to participate
in the study. Those who expressed interest were given a
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comprehensive explanation of the study’s goals, methods,
potential risks, and benefits. Each participant had a face-to-face
interview and completed a detailed questionnaire about their
personal information and medical history. Anthropometric
measurements and blood samples were collected by trained
research assistants or nurses under the supervision of a doctor.
All participants provided written informed consent before being
enrolled in the study. The Institutional Review Board (IRB) of
Government Medical College, Baramulla approved the research
protocol to ensure ethical compliance and participant protection.
The study strictly adhered to data confidentiality, and all data
were anonymized to preserve privacy.

Measurements

Face-to-face interviews were conducted with participants to gather
personal data such as age, gender, and smoking status (self-reported
as current smoker or non-smoker). A thorough medical history
was also collected. Blood pressure (BP) and anthropometric
measurements such as height, weight, waist circumference (WC),
and height were obtained. Participants were asked to stand with
their feet spaced 25-30 cm apart, while their WC was measured
at the midpoint between the iliac crest and the lower border of
the 12 rib. After a 10-min break in a seated position, their BP
was measured using an automated sphygmomanometer on their
right arm, and the lowest value was recorded.

Body mass index (BMI) was calculated by dividing a person’s
weight in kilograms by the square of their height in meters.
Participants were instructed to fast for at least 12 h and abstain
from high-fat foods and alcohol for at least 24 h before providing
a blood sample. Venous blood samples were collected between
7 and 11 am and stored in a refrigerator at 4°C until they could
be analyzed in the hospital laboratory. The clinical biochemical
tests performed included hsCRP, fasting plasma glucose (FPG),
total cholesterol (Total-C), triglycerides (T'G), high-density
lipoprotein cholesterol (HDL-C), low-density lipoprotein
cholesterol (LDL-C), and uric acid (UA). The blood samples
were analyzed by a highly qualified clinical laboratory that had
undergone rigorous quality control and ongoing monitoring.
The laboratory maintained all of the data that were collected.

Definition of metabolic syndrome and other diseases

MetS was defined as having three or more of the following
risk factors: WC 2 90 cm for men and = 80 ¢cm for women,
TG = 150 mg/dL, HDL-C < 40 mg/dL for men and
< 50 mg/dL for women, BP = 130/85 mm Hg or current
use of antihypertensive medications, and FPG = 100 mg/dL.
Participants meeting the MetS criteria were categorized as the
metabolic group, while those not meeting the criteria were
classified as the non-metabolic group.!"! Hypertension (HIN) was
defined as having a systolic blood pressure (SBP) 2140 mmHg,
diastolic blood pressure (DBP) 290 mmHg, or using medications
for hypertension. DM was defined as having FPG = 126 mg/dL
or using oral hypoglycemic agents or insulin. Dyslipidemia was
defined as having LDL-C = 130 mg/dL, HDL-C < 40 mg/dL
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inmen, HDL-C < 50 mg/dL in women, TG = 150 mg/dL, total
cholesterol = 200 mg/dL, ot using lipid-lowering medications.
Obesity, according to the Ministry of Health and Welfare of
Taiwan, was defined as having a BMI = 27 kg/m!" Elevated
hsCRP was defined as plasma hsCRP levels = 1 mg/L, which
signifies a higher risk of cardiovascular disease.'>!*!

Statistical analysis

The participants were divided into two groups based on whether
or not they had MetS. Categorical variables were presented as
counts and percentages and were analyzed using the Chi-square
test. The normality of continuous vatiables was assessed using the
Shapiro-Wilk normality test. For normally distributed variables,
the data were reported as mean F standard deviation (SD). For
variables that deviated from a normal distribution, the data were
presented as median with the first and third quartiles.

To compare continuous variables, independent sample #tests
were conducted for normally distributed data, while the Mann—
Whitney U-test was used for non-normally distributed data.
Pearson’s correlation coefficient was calculated to analyze the
associations between age, WC, BMI, SBP, DBP, FPG, HDL-C,
TG, LDL-C, total cholesterol, and UA.

In the multivariate analysis, binary logistic regression was used
to assess the relationship between MetS and hsCRP levels
while adjusting for BMI, UA levels, age, sex, smoking status,
hypertension, DM, and dyslipidemia. All statistical tests were
two-sided, and a Pvalue less than 0.05 was considered statistically
significant. The data were analyzed using IBM SPSS Statistics
software, version 22.

Results

After convenience sampling, we recruited a total of 489
participants through posters and notifications from the
community office, announcements in the hospital, and
referrals from healthcare professionals. From this initial
group, 189 participants were excluded due to incomplete
data, disabilities, refusal to participate, or acute illnesses at
enrollment or recently. The final sample size for our study
was determined to be 300 participants. The comparison of
participant traits between the MetS and non-MetS (Non-MetS)
groups is shown in Table 1. The participants in the entire
sample had an average age of 63.48 * 7.44 years. Between
the non-MetS group (62.95 * 7.32 years) and the MetS
group (64.41 £ 8.62 years), there was no discernible difference
in age [P = 0.11; Table 1]. Between the two groups, there were
substantial differences in WC. WC was lower in the non-MetS
group (81.00 + 8.13 cm) than in the MetS group (91.72 + 8.82 cm)
(p < 0.01). Similar to this, the BMI of the MetS group was
substantially higher (27.62 £ 3.62 kg/m? than the non-MetS
group (24.54 £ 3.23 kg/m?) (p < 0.01).

SBP and DBP were substantially higher in the MetS group thanin the
non-MetS group (p < 0.01 and P = 0.01) (136.76 £ 18.58 mmHg
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and 77.78 = 11.28 mmHg, respectively). Between the two groups,
there were no appreciable variations in the distribution of gender
and smoking (P > 0.05). However, there were substantially more
people with hypertension (HIN) in the MetS group (69.52%)
than in the non-MetS group (38.46%) (p < 0.01). Similar to
the prevalence of DM and dyslipidemia, the MetS group had
a substantially greater rate of both conditions (36.19% and
88.57%, respectively) than the non-MetS group (9.23% and
55.89%) (p < 0.01). The MetS group had significantly higherlevels of
high-sensitive C-reactive protein (hsCRP) (1.75 [1.03, 3.78] mg/L)
than the non-MetS group (1.07 [0.61, 2.08] mg/L) (p < 0.01).
Additionally, the MetS group’s FPG levels were substantially
higher (101.10 [88.09, 114.00] mg/dL) than the non-MetS
group’s (88.03 [82.01, 94.10] mg/dL) (p < 0.01). HDL-C levels
wetre also lower in the MetS group (46.23 + 11.23 mg/dL)
compared to the non-MetS group (58.95 + 13.81 mg/dL)
(p <0.01). Triglyceride (TG) levels were substantially higher in the
MetS group than in the non-MetS group (p < 0.01) (150.00 [111.00,
184.00] mg/dL vs. 92.08 [71.00, 114.50] mg/dL). LDL-C and total
cholesterol (Total-C) levels did not significantly differ between
the two groups.

hs-CRP and numerous cardiometabolic risk variables are
shown to be correlated in Table 2 results. hs-CRP revealed
modest and non-significant associations with age (years), waist
citcumference (WC in cm), body mass index (BMI in kg/m?),
systolic blood pressure (SBP in mmHg), diastolic blood pressute
(DBP in mmHg), fasting plasma glucose (FPG in mg/dL), and
UA (mg/dL) (P> 0.05).

However, there was a strong negative connection between HDI-C
in mg/dL and hs-CRP (Peatson’s coefficient = —0.17, p < 0.001),
indicating that greater levels of HDL-C are linked to lower
levels of hs-CRP. Triglycerides (TG in mg/dL) and hs-CRP had
a marginally positive connection (Pearson’s coefficient = 0.08,
P=0.07), suggesting that greater TG concentrations may be linked
to marginally raised hs-CRP levels. Although these relationships
were not statistically significant (P> 0.05), low-density lipoprotein
cholesterol (LDL-C in mg/dL) and total cholesterol (Total-C
in mg/dL) showed mild negative correlations with hs-CRP.
These findings imply that HDI-C had the highest connection
with hs-CRP of the cardiometabolic risk factors investigated,
suggesting a potential inverse relationship between HDL-C levels
and inflammation as determined by hs-CRP.

Figure 1 shows that people with hsCRP values of 1 mg/L or
more were considered to have increased hsCRP. In contrast to
the group with normal hsCRP, we observed a higher incidence
of MetS in the group with raised hsCRP. Statistical significance
was less than 0.001, and the prevalence of MetS was 21.7% in
the normal hsCRP group and 43.2% in the increased hsCRP
group. Table 3 displays the findings of the logistic regression
analyses. With an odds ratio (OR) of 2.69 (95% confidence
interval [CI]: 1.72-4.33, p < 0.01), hsCRP levels (1 mg/L vs
1 mg/L) demonstrated a significant connection with MetS
in the univariate logistic regression model. Similarly, there
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Table 1: Comparison of participant characteristics between non-metabolic syndrome (Non-MetS) and metabolic
syndrome (MetS) groups

Variables Total (n=300) Non-MetS (n=195) MetS (n=105) p

Age (year) 63.48+7.44 62.95+7.32 64.41+8.62 0.11
WC (cm) 84.06+9.67 81.00£8.13 91.72+8.82 <0.01
BMI (kg/m) 24.64+3.62 24.54+3.23 27.62+3.62 <0.01
SBP (mmHg) 128.60+15.61 125.12414.20 136.76+18.58 <0.01
DBP (mmHg) 77.83%12.46 747941234 77.78+11.28 0.01
Gendet, male (%) 113 (37.66%) 72 (37.00%) 41 (39.04%) 0.74
Smoking, n (%) 36 (12.00%) 20 (10.25%) 16 (15.23%) 0.18
HTN, 7 (%) 148 (49.33%) 75 (38.46%) 73 (69.52%) <0.01
DM, # (%) 56 (18.66%) 18 (9.23%) 38 (36.19%) <0.01
Dyslipidemia, # (%) 202 (67.33%) 109 (55.89%) 93 (88.57%) <0.01
hsCRP (mg/T.) 1.30 [0.68, 2.43] 1.07 [0.61, 2.08] 1.75 [1.03, 3.78] <0.01
FPG (mg/dL) 91.10 [82.09, 101.08] 88.03 [82.01, 94.10] 101.10 [88.09, 114.00] <0.01
HDL-C (mg/dL) 54.42+13.83 58.95+13.81 46.23+11.23 <0.01
TG (mg/dL) 107.10 [77.35, 144.75] 92.08 [71.00, 114.50] 150.00 [111.00, 184.00] <0.01
LDL-C (mg/dL) 114.32431.10 118.83132.12 117.50432.19 0.69
Total-C (mg/dL.) 163.11£34.70 197.31435.78 193.63+34.67 0.90
Uric Acid (mg/dL) 5.73+1.31 537+1.37 6.07+1.34 <0.01

WC=Waist circumference, BMI=Body mass index, SBP=Systolic blood pressure, DBP=Diastolic blood pressure, HTN=Hypertension, DM=Diabetes mellitus, hsCRP=High-sensitivity C-reactive protein, FPG=Fasting
plasma glucose, HDL-C=High-density lipoprotein cholesterol, TG=Triglyceride, LDL-C=Low-density lipoprotein cholesterol, Total-C=Total cholesterol

Categorical variables are presented as counts and percentages (# (%0)) and were analyzed using the Chi-square test. Continuous variables are reported as meantstandard deviation ([SDJ) if they follow a normal distribution,
and as median [Q1, Q3] if they significantly deviate from normal distribution. Independent sample ~tests were used to calculate p-values for normally distributed variables, while the Mann—Whitney U-test was employed

for variables that were non-normally distributed

Table 2: Correlation analysis of cardiometabolic risk
factors with high-sensitivity C-reactive protein (hsCRP)

Variables hs-CRP (n=300) hs-CRP
Pearson’s coefficient (n=300) p

Age (year) 0.05 0.90
WC (cm) 0.08 0.07
BMI (kg/m?) 0.07 0.12
SBP (mmHg) 0.05 0.44
DBP (mmHg) —-0.02 0.91
FPG (mg/dL) 0.04 0.34
HDL-C (mg/dL) -0.17 <0.001
TG (mg/dL) 0.08 0.07
LDL-C (mg/dL) —0.08 0.13
Total-C (mg/dL) —-0.12 0.03
Uric Acid (mg/dL) 0.07 0.12

hsCRP=High sensitive C-reactive protein, WC=Waist circumference, BMI=Body mass index, SBP=Systolic
blood pressure, DBP=Diastolic blood pressure, FPG=Fasting plasma glucose, HDI.-C=High-density
lipoprotein cholesterol, TG=Triglyceride, LDL-C=Low-density lipoprotein cholesterol, Total-C=Total
cholesterol

was a significant correlation between obesity and MetS, as
determined by BMI (obesity vs. non-obesity), with an OR of
2.39 (95% CI: 1.51-3.82, p < 0.01). In the univariate analysis,
UA levels, hypertension, DM, and dyslipidemia all demonstrated
a significant association with MetS (OR: 1.3, 95% CI: 1.13-1.50,
» < 0.01), as did hypertension (OR: 5.10, 95% CI: 3.18-6.01,
£ <0.01) and hypertension (HTN) (OR: 6.01, 95% CI: 3.51-9.10).

After taking into account potential confounders, the multivariate
logistic regression model showed that hsCRP levels (1 mg/L
vs 1 mg/L) were still substantially linked with MetS, with an
OR of 2.27 (95% CI: 1.14-4.45, P = 0.01) and an OR of 2.27.
The multivariate analysis, however, rendered the link between
BMI and MetS non-significant (OR: 1.18, 95% CI: 0.45-2.50,
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The Prevelance of METS in each HsCRP group
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Figure 1: Prevalence of metabolic syndrome across different hsCRP
groups in the elderly population. hsCRP = High-sensitivity C-reactive
protein, MetS = Metabolic syndrome

P = 0.65). In either the univariate or multivariate analysis, the
variables age, gender, and smoking failed to demonstrate a
significant connection with MetS. Overall, these findings imply
that the occurrence of MetS in the examined group is significantly
influenced by high hsCRP levels, obesity, UA levels, hypertension,
diabetes, and dyslipidemia.

Discussion

Based on measurements of the WC, BP, FPG, HDI.-C, and TG,
we evaluated the presence of the MetS in out study.l'"! Between
the group without MetS and the group with MetS, we found a
substantial difference in these criteria. Our findings in Table 1 are
consistent with eatlier studies that found a favorable connection
between serum UA and MetS.'"®") According to past studies, the
MetS group had a high prevalence of DM, hypertension (HTN),
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Table 3: Relationship between cardiometabolic risk factors and metabolic syndrome (MetS) using
logistic regression analysis

Variables Univariate logistic regression Multivariate logistic regression
OR (95% CI) P OR (95% CI) P

hsCRP level (=21 mg/L versus <1 mg/L) 2.69 (1.72-4.33) <0.01 2.27 (1.14-4.45) 0.01
BMI (Obesity versus non-obesity) 2.39 (1.51-3.82) <0.01 1.18 (0.45-2.506) 0.65
Uric Acid (mg/dL) 1.3 (1.13-1.50) <0.01 1.24 (1.00-1.88) 0.04
Age (year) 1.03 (1.00-1.20) 0.21 1.04 (0.98-2.04) 0.43
Gender (men versus women) 1.2 (0.59-1.50) 0.54 1.40 (0.72-2.94) 0.40
Smoking (yes versus no) 1.49 (0.82-3.97) 0.19 1.69 (0.73-3.98) 0.25
HTN (yes versus no) 5.10 (3.18-6.01) <0.01 4.89 (2.90-7.34) <0.01
DM (yes versus no) 6.01 (3.51-9.10) <0.01 5.70 (3.13-9.05) <0.01
Dyslipidemia (yes versus no) 341 (2.06-5.45) <0.01 3.30 (1.83-6.81) <0.01

MetS=Metabolic syndrome, hsCRP=High-sensitive C-reactive protein, BMI=Body mass index, HTN=Hypertension, DM=Diabetes mellitus.

Obesity: BMI =27 kg/m?. Non-obesity: BMI <27 kg/m?.

and dyslipidemia.” Furthermore, we discovered a strong and
favorable association between hsCRP and MetS, which led us to
think about the connection between hsCRP and MetS.

HDL-C acts as a protective factor against MetS, whereas WC,
SBP, DBP, FPG, and TG are identified as risk factors in MetS.
Significant correlations between hsCRP and the various MetS
components have been shown in numerous investigations.?**!
We noticed a similar pattern in the association between hsCRP
and MetS as well. While hsCRP and HDI-C showed a negative
association in Table 2, Pearson’s correlation analysis found
substantial relationships between hsCRP and the MetS criteria.
This finding begs the question of whether hsCRP could
independently operate as a risk factor for MetS given that hsCRP
shares the same risk and protective characteristics as MetS in
our study. According to the findings shown in Figure 1, the
prevalence of MetS was considerably higher in the group with
raised hsCRP levels than in the group with low hsCRP levels.”
Table 3 representation of the results of the logistic regression
analysis used to further analyze the association. The univariate
logistic regression analysis of Model 1 demonstrated significant
positive correlations between MetS and hsCRP levels, obesity,
UA, hypertension (HTN), DM, and dyslipidemia. Only hsCRP
levels, UA HTN, DM, and dyslipidemia remained positively
linked with MetS in Model 2, which used multivariate logistic
regression. The results of our investigation revealed that hsCRP
levels are a distinct risk factor for MetS. It is important to note
that obesity and MetS both share a number of risk variables, and
our univariate logistic regression study also found a favorable
correlation between the two conditions. In comparison to
the general population, obese people tend to consume more
fructose. Additionally, it is well-known that the metabolism of
fructose raises serum UA levels,” and MetS is closely linked to
obesity.” In our study, both univariate and multivariate logistic
regression analysis showed a substantial positive connection
between UA and MetS. It is significant to remember that
illnesses like DM, dyslipidemia, and hypertension, respectively,
are characterized by high levels of plasma glucose, TG, and
BRI The definition of MetS also includes these elements."
It is, therefore, not surprising that MetS showed substantial
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correlations with HTN, DM, and dyslipidemia in both univariate
and multivariate logistic regression models, which is consistent
with prior findings.”

Obesity, hypertension, IR, DM, and dyslipidemia have all been
linked to MetS, which has been identified as a risk factor for
these illnesses. The healthcare systems in contemporary society
are heavily taxed by these disorders linked to MetS. It would be
helpful to have a predictive risk factor for MetS to lessen the
burden on healthcare systems. Adipocytes, which can release
chemokines including CCL5, monocyte chemotactic protein,
macrophage inflammatory protein, macrophage migration
inhibition factor, and macrophage colony-stimulating factor,
are more prevalent in people with MetS.*%
encourage monocyte recruitment and differentiation in adipose

I'These chemokines

tissue, especially visceral adipose tissue.” These monocytes in
adipose tissue eventually develop into macrophages and release
proinflammatory cytokines like II.-6, which causes the liver to
create acute-phase reactants like hsCRPPY Previous research on
cardiovascular disease (CVD) has shown that hsCRP binding
might cause LDI-C within atherosclerotic plaques to undergo
oxidation and enzymatic modification. HsCRP has the capacity
to form plaques on its own, and its proinflammatory qualities
aid in the progression of CVD.P? This is due to the fact that
atherosclerosis is essentially an inflammatory condition.?

Furthermore, the cytokine I1.-6, which induces the liver to create
hsCRP, also encourages inflammation in atherosclerosis.?” The
excessive accumulation of adipocytes in people with MetS causes
the blood levels of proinflammatory molecules such hsCRP
and interleukins to increase. As a result, these proinflammatory
compounds contribute to the development of atherosclerosis,
commencing with the first recruitment of leukocytes to the artery
wall and ending with the rupture of the plaque.P

By altering the permeability of insulin in endothelial cells, the
inflammatory properties of hsCRP may also contribute to the
onset of diabetic mellitus (DM).! CRP-associated inflammation
changes insulin delivery, which impairs insulin sensitivity in tissues

with active metabolism.?!
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These research studies shed light on the possible connection
between hsCRP and MetS, cardiovascular disease, and IR. In
fact, our research showed a strong link between IR, CVD, and
MetS. There was still a significant connection between hsCRP
and MetS, even after other risk factors were taken into account.
The results of our study not only point to hsCRP’s potential role
as an important link between MetS, CVD, and IR, but they also
imply that hsCRP may function as a separate risk factor for MetS.

Our study had a number of distinguishing advantages. First of all,
it had an adequate sample size, included pertinent confounders,
and used suitable statistical techniques. Second, even after taking
into account a number of linked confounders in middle-aged
and elderly populations, we showed that hsCRP might act as
an independent risk factor for MetS. These results might help
primary care doctors in their attempts to screen patients for
MetS. Itis crucial to recognize some of our study’s shortcomings,
though.

Selection bias

Since our study is hospital-based and used a convenience sampling
method, there is a potential for selection bias. Participants
secking primary healthcare services at the hospital may not
be representative of the general population. It is important to
acknowledge this limitation and discuss its potential impact on
the study’s findings and their generalizability. The results may be
more applicable to individuals seeking healthcare services at the
hospital rather than the broader population.

Cross-sectional study design

The cross-sectional design used in out research limits our ability
to establish causality or assess temporal relationships between
hsCRP levels and MetS. We acknowledge this limitation and
understand the need for a longitudinal study design with
follow-up assessments to strengthen the evidence for a causal
relationship. Mentioning this limitation and the potential benefits
of alongitudinal study design would contribute to the discussion
of the study’s findings.

By explicitly addressing these limitations, we provide a
comprehensive understanding of the study’s scope and potential
implications. This acknowledgment adds transparency and
helps readers interpret the results appropriately, considering the
inherent limitations of the study design and sample selection
method.

Validation of NCEP-ATP III criteria

Regarding the validation of the modified NCEP-ATP 111 criteria
used to define MetS in our study population, we acknowledge
the importance of providing evidence for their validity. The
decision to employ the modified NCEP-ATP III criteria was
based on previous research studies that have successfully utilized
these criteria in similar populations and settings. For instance,
Krishnamoorthy Y ez a/P® conducted a study in a comparable
population of older adults and found that the modified criteria
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demonstrated good sensitivity and specificity in identifying
individuals with MetS.

Furthermore, a study by Huang Y ez 2/P" examined the validity
of the modified NCEP-ATP III criteria in a diverse population
sample and reported high concordance with alternative validated
criteria, indicating their reliability and accuracy in assessing
MetS. While these studies were not conducted in our specific
study population, they provide supporting evidence for the
validity of the modified criteria in similar contexts. However,
we acknowledge the need for future research to validate these
criteria specifically within our study population.

Conclusion

The results of our study demonstrated that hsCRP acted as
an independent risk factor for MetS among middle-aged and
elderly individuals in the northern Kashmir region (India). These
findings offer valuable insights for primary care physicians,
enabling them to effectively communicate the heightened risk
of MetS to individuals within this specific age range.
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