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Accepted: 05 May 2026 morbidity and mortality. Inflammation plays a central role in CVD pathogenesis, and the neutrophil-

to-lymphocyte ratio (NLR) has been proposed as a simple, inexpensive inflammatory marker with
potential prognostic value. However, evidence regarding its association with prevalent CVD in
population-based Iranian cohorts is limited and inconsistent. This study aimed to evaluate the
association between NLR and prevalent CVDs in participants of the Tabari cohort study, and to
determine whether NLR provides independent predictive value beyond established cardiovascular
risk factors.

Materials and Methods: This case-control study was conducted using enroliment-phase data from
the Tabari cohort (2014-2016), including 10,255 adults aged 35-70 years in northern Iran. A total
of 2,652 participants were analyzed, comprising 884 CVD cases and 1,768 age- and sex-matched
controls (2:1 ratio). Data on demographics, socioeconomic status, lifestyle, comorbidities, and
laboratory indices were collected using standardized protocols. NLR was calculated from complete
blood counts. Multivariable logistic regression models were used to assess associations between
NLR and CVD after adjustment for confounders. Significance was set at P<0.05.

Results: Participants with CVD had a higher prevalence of obesity, diabetes, hypertension, and
dyslipidemia compared with controls (all P<0.001). Although mean NLR was slightly higher in the
CVD group, the difference was not statistically significant. Across predefined NLR cut-offs (1.77,
2.15, and 4.57), no significant association was observed between NLR and CVD in univariate or
multivariable models (all P>0.05). Traditional risk factors remained strongly associated with CVD.

Conclusion: NLR was not independently associated with prevalent cardiovascular disease in this
population-based cohort. These findings suggest limited value of NLR as a standalone screening
marker for CVD, while traditional cardiometabolic risk factors remain more reliable for risk
assessment and prevention strategies.
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Introduction

espite significant recent advances in the

prevention and treatment of cardiovascu-

lar diseases (CVD), they remain the leading

cause of morbidity and mortality world-

wide. The prevalence of these diseases is
higher in older individuals (>60 years) and is associated
with greater mortality and disability [1]. In addition, CVDs
cause an economic burden of more than 300 billion dol-
lars per year [2]. As a result, considering the increasing
trend of the average age of the population around the
world, there is an urgent need to provide strategies for
more accurate diagnosis of high-risk groups of patients
and personalized prevention [1]. Currently, there are
numerous risk factors and prediction models designed
to evaluate the risk of CVDs, which are targeted by new
and advanced treatment methods. Considering the im-
portant role of inflammation and oxidative stress in the
pathogenesis of CVDs, systemic inflammatory markers
have been considered to be strongly related to CVDs [3].

White blood cell count (WBC), due to its simplicity,
availability, and low cost, has been the focus of sever-
al studies for the last two decades, and a high level of
total WBC count is not only an independent risk factor
for CVDs, but also a factor in predicting the patient out-
comes [4]. Neutrophils secrete inflammatory mediators
that can damage the vascular wall. On the other hand,
lymphocytes play an anti-atherosclerotic role by modu-
lating the inflammatory response [2]. The neutrophil-
to-lymphocyte ratio (NLR), which is obtained by dividing
the number of neutrophils by the number of lympho-
cytes, has been more accurate than the WBC count or
the neutrophil count as an inflammatory marker con-
cerning CVDs. Also, NLR is less affected by different
physiological conditions, such as dehydration or physi-
cal activity [4]. In several studies, high NLR has been
associated with the outcome of hospitalization and 30-
day and 5-year mortality in patients with acute coronary
syndrome [3]. An increase in the number of neutrophils
and a decrease in the number of lymphocytes (high
NLR) has a direct relationship with the mortality rate in
the context of heart failure and other CVDs [5].

The efficiency of this marker needs to be adjusted ac-
cording to demographic variables and health-related
factors [2]. Different values of NLR have been reported
using different methods in different populations; there-
fore, a global value is not available [6]. The effects of
gender on NLR have been different across different
races. No significant difference was reported between
men and women in the study population in the United
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States of America; however, this difference was signifi-
cant in the Asian study population, where the average
NLR across all age groups was reported to be higher in
women than in men. NLR, particularly in women, has
also been influenced by age; the level of this marker was
reported to be higher in women aged less than 50 years
than in those older than 50 years [7].

Given the limited evidence regarding the association
between NLR and CVDs in Iranian population-based
cohorts, and considering the potential influence of de-
mographic and cardiometabolic characteristics on NLR
values, the present study aimed to evaluate the associa-
tion between NLR and prevalent CVDs among partici-
pants in the Tabari cohort study. This analysis sought to
determine whether NLR provides additional value as an
inflammatory marker for CVDs in a large community-
based Iranian population.

Materials and Method
Study design and data population

This case-control study was conducted during the en-
roliment phase of the Tabari cohort study, a component
of the prospective epidemiological research studies
in Iran (PERSIAN) cohort study. The enrollment phase
was performed between 2014 and 2016 and included
10,255 participants aged 35—70 years residing in urban
and mountainous regions of Mazandaran Province,
northern Iran. The rationale for using enrollment-phase
data was the availability of standardized demographic,
clinical, anthropometric, and laboratory information
collected from all participants during cohort recruit-
ment. The methodology of the PERSIAN cohort study
has been described in detail elsewhere [8].

The case group consisted of all participants with CVDs
identified during the enroliment phase of the Tabari
cohort study (n=884). Participants were considered to
have CVD if they reported one or two of the following:
a history of stable angina, unstable angina, or myocar-
dial infarction; dysrhythmia; heart failure; or a history
of percutaneous coronary intervention (PCl) or coro-
nary artery bypass graft (CABG). Information regarding
CVD self-reported history was collected by two trained
nurses using standardized cohort questionnaires [9].
The control group consisted of participants without a
history of CVD according to the above definition. Con-
trols were randomly selected from the Tabari cohort
population at a ratio of 2:1 (controls: Cases), resulting
in 1,768 controls.
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The numbers of cases and controls in the 35—39-year
age group were 20 and 40, respectively, with 50% male
participants. In the 40-49-year age group, the numbers
were 132 and 264, respectively, with 33% male partici-
pants. In the 50-59-year age group, the numbers were
348 and 696, respectively, with 38% male participants
The control group was matched to the case group in
terms of gender and age.

The exclusion criteria included a history of stroke, sei-
zures, multiple sclerosis (MS), kidney failure, asthma,
lupus, systemic diseases, malignancy, or autoimmune
diseases, as well as viral or bacterial infections (HIV [hu-
man immunodeficiency virus], hepatitis B, or hepatitis
C). Participants with known inflammatory and autoim-
mune conditions were excluded to minimize potential
confounding effects on inflammatory biomarkers. Par-
ticipants with acute infections at the time of blood sam-
pling and those receiving corticosteroids, immunosup-
pressive agents, or other medications known to affect
leukocyte counts, were additionally excluded.

Variables and data collection

Data collection in the Tabari cohort study included
the administration of standardized questionnaires and
collection of blood, urine, hair, and nail samples. The
guestionnaire used in the cohort was a standard ques-
tionnaire with its details and characteristics described
in cohort methodology studies, and its reliability and
validity were confirmed by the PERSIAN cohort central
team [10, 11]. In addition to general information, the
questionnaire recorded socioeconomic status, lifestyle,
history of chronic diseases, medication use, family his-
tory of diseases, physical activity, and personal habits,
including smoking and alcohol use.

Blood pressure and anthropometric indices, includ-
ing height and weight were also measured for all par-
ticipants according to the PERSIAN protocol by trained
personnel. Venous blood samples were collected after
a minimum of 12 hours of overnight fasting during the
enrollment visit. Fasting blood specimens were centri-
fuged shortly after collection, and no prolonged delay
between sample collection and processing was report-
ed, ensuring standardized pre-analytical conditions and
minimizing sample degradation. Hematological indices,
including the differential count of WBC count, were
measured using a hematoanalyzer (Celltac Alpha MEK-
6510 K; Tokyo, Japan). Blood pressure was measured
twice for all participants in the Tabari cohort study at a
10-minute interval using a Riester dial sphygmomanom-
eter [11].

2026, Vol 14, Issue 3

Statistical analysis

Statistical analyses were performed using IBM SPSS
software, version 24.0 (IBM Corp., Armonk, NY, USA).
Continuous variables were expressed as MeanzSD,
whereas categorical variables were presented as fre-
quencies and percentages. Comparisons between the
case and control groups were performed using the in-
dependent-samples t-test for continuous variables and
the chi-square test for categorical variables. Univariate
logistic regression analysis was initially performed to
estimate crude odds ratios (ORs) and 95% confidence
intervals (Cls) for factors associated with cardiovascu-
lar disease. Subsequently, multiple logistic regression
models were constructed to evaluate the association
between NLR and cardiovascular disease after adjust-
ment for potential confounding variables. NLR was
further evaluated using three predefined cutoff values:
1.77, derived from normal values reported in the Irani-
an Tabari cohort study; 2.15, derived from the Jackson
heart study; and 4.57, based on high-risk thresholds in
patients with acute conditions [8, 12, 13].

Model | was adjusted for socioeconomic and demo-
graphic variables. Model Il was additionally adjusted
for body mass index (BMI), diabetes mellitus, hyperten-
sion, and dyslipidemia. Model Ill included all variables
entered into Models | and II.

ORs and corresponding 95% Cls were reported for all
regression analyses. Statistical significance was defined
as a two-sided P<0.05.

Results
Participant characteristics

A total of 2,652 participants were included in the anal-
ysis, comprising 884 participants with CVDs and 1,768
age- and sex-matched controls. The mean age of partici-
pants was 5718 years. Overall, 40.8% (n=1,083) of par-
ticipants were male, 90.5% (n=2,402) were married, and
62.0% (n=1,642) resided in urban areas. The majority of
participants had a low educational level, with 50.7% re-
porting an elementary school education or less.

Employment status differed significantly between the
case and control groups (P=0.003). Participants with
CVDs were less frequently employed outside the home
than controls (30.3% vs 36.9%). BMI also differed signifi-
cantly between the groups (P<0.001). Obesity was more
prevalent among participants with CVDs than among
controls (41.3% vs 32.6%). Likewise, diabetes mellitus,
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hypertension, and dyslipidemia were significantly more
common among participants with CVDs than among
controls (all P<0.001).

No statistically significant difference was observed
between the groups regarding current smoking status
(P=0.451). The mean neutrophil count was 57.84+10.15
in the case group and 57.821+9.4 in the control group
(P=0.661). Similarly, the mean lymphocyte count did not
differ significantly between the groups (38.05+8.73 vs
38.21+8.34, P=0.482). The mean NLR was slightly higher
among participants with CVDs than among controls
(1.69+1.04 vs 1.65+0.69); however, this difference was
not statistically significant (P=0.127).

NLR was further evaluated using three predefined
cut-off values (1.77, 2.15, and 4.57). No statistically
significant association was observed between NLR cat-
egory and CVD status at any of the evaluated thresholds
(P=0.863, P=0.666, And P=0.375, respectively). Detailed
demographic, metabolic, and laboratory characteristics
are presented in Table 1.

Univariate analysis of factors associated with cardio-
vascular disease

The results of the univariate logistic regression analy-
ses are presented in Table 2. No statistically significant
association was observed between educational attain-
ment and the odds of CVD compared with participants
with an academic education. Similarly, area of resi-
dence, marital status, and current smoking status were
not significantly associated with CVD prevalence.

Employment status demonstrated a significant associ-
ation with CVD. Compared with employed participants,
housewives had 28% higher odds of CVD (OR=1.28, 95%
Cl, 1.06%, 1.54%, P=0.008), while retired individuals had
49% higher odds of CVD (OR=1.49, 95% Cl, 1.17%, 1.9%,
P=0.001). Socioeconomic status was associated with
CVD only among participants with middle socioeco-
nomic status, who had significantly higher odds of CVD
than those with high socioeconomic status (OR=1.36,
95% Cl, 1.03%, 1.77%, P=0.028).

BMI showed a graded association with CVD. Com-
pared with participants with normal BMI, overweight
individuals had 25% higher odds of CVD (OR=1.25,
95% Cl, 1.01%, 1.56%, P=0.042), whereas obese par-
ticipants had 68% higher odds (OR=1.68, 95% Cl, 1.35%,
2.09%, P<0.001). A history of diabetes mellitus was as-
sociated with nearly twice the odds of CVD (OR=1.91,
95% Cl, 1.59%, 2.29%, P<0.001). Similarly, hypertension
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(OR=2.71, 95% Cl, 2.28%, 3.2%, P<0.001) and dyslipid-
emia (OR=1.99, 95% Cl, 1.68%, 2.36%, P<0.001) were
strongly associated with CVD prevalence.

In contrast, NLR was not significantly associated with
CVD at any of the investigated cut-off values:

NLR 24.57: OR=1.56, 95% Cl, 0.58%, 4.2%, P=0.379,
NLR 22.15: OR=0.95, 95% Cl, 0.77%, 1.18%, P=0.666,
NLR 21.77: OR=1.02, 95% Cl, 0.86% 1.2%, P=0.863.

These findings suggest that categorization of NLR us-
ing previously reported thresholds did not meaningfully
discriminate between participants with and without
CVD in this population.

Multiple logistic regression analysis

Multiple logistic regression models were developed
to evaluate the association between NLR and CVD after
adjustment for potential confounding variables. The re-
sults are presented in Table 3.

Across all three adjusted models, NLR remained non-
significantly associated with CVD regardless of the se-
lected cut-off value. For the cut-off value of 4.57, the
adjusted ORs ranged from 1.47 to 1.58, with all Cls
crossing unity and all p-values exceeding 0.05, indicat-
ing a lack of statistical significance. Similarly, for the
cut-off value of 2.15, adjusted ORs ranged from 0.97 to
1.01 across models, with no statistically significant asso-
ciation observed. For the cut-off value of 1.77, adjusted
ORs ranged from 1.02 to 1.07, and none of the models
demonstrated statistical significance.

These findings indicate that adjustment for demo-
graphic, socioeconomic, and cardiometabolic factors
did not materially alter the observed association be-
tween NLR and CVD. The consistency of the results
across progressively adjusted models suggests that NLR
was not independently associated with prevalent CVD
in this study population.

Discussion

In this case-control analysis conducted during the en-
rollment phase of the Tabari cohort study, the NLR was
not significantly associated with prevalent CVD after
adjustment for demographic, socioeconomic, and car-
diometabolic risk factors. In contrast, obesity, diabetes
mellitus, hypertension, and dyslipidemia demonstrated
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Table 1. Demographic, metabolic, and laboratory characteristics of Tabari cohort participants

No. (%)/MeantSD

Participant Characteristics T Control P
llliterate 234(26.5) 459(26)
Elementary school 240(27.1) 412(23.3)
Last education Middle school 96(10.9) 186(10.5) >0.999
High school diploma 161(18.2) 386(21.8)
Academic 153(17.3) 325(18.4)
Employed 268(30.3) 625(36.9)
Housewife 434(49.1) 824(46.6)
Job 0.003
jobless 16(1.8) 22(1.2)
Retired 166(18.8) 270(15.3)
Lower 219(24.8) 470(26.6)
Low 206(23.3) 390(22.1)
Socio-economic status Middle 174(19.7) 290(16.4) 0.171
Upper middle 138(15.6) 286(16.2)
High 147(16.6) 332(18.8)
Urban 536(60.6) 1106(62.6)
Area of residence 0.336
Rural 348(39.4) 662(37.4)
Single, divorced, widowed 81(9.2) 169(9.6)
Marital status 0.742
Married 803(90.8) 1599(90.4)
Normal 169(19.1) 449(25.4)
BMI Overweight 350(39.6) 742(42.0) <0.001
Obese 365(41.3) 577(32.6)
Yes 298(66.3) 371(21)
Diabetes <0.001
No 586(33.7) 1397(79)
Yes 440(49.8) 474(26.8)
Hypertension <0.001
No 444(50.2) 1294(73.2)
Yes 594(67.2) 896(50.7)
Dyslipidemia <0.001
No 290(32.8) 872(49.3)
Yes 67(7.6) 149(8.4)
Current smoker 0.451
No 817(92.4) 1619(91.6)
Neutrophil 57.84+10.15 57.82+9.40 0.661
Lymphocyte 38.05+8.73 38.21+8.34 0.482
NLR 1.69+1.04 1.65+0.69 0.127
<2.15 731(82.7) 1450(82)
NLR 0.666
22.15 153(17.3) 318(18)
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Table 2. Univariate analysis of possible CVD risk factors in the Tabari Cohort participants

Participant Characteristics Crude OR Cl 95% P
lliterate & elemen- 116 0.93-1.44 0.201
tary school
Middle school 1.09 0.81-1.49 0.564
Last education
High-school 0.89 0.68-1.16 0.372
Academic Ref
Employed Ref
Housewife 1.28 1.06-1.54 0.008
Job
jobless 1.77 0.91-3.42 0.090
Retired 1.49 1.17-1.90 0.001
Lower 1.05 0.82-1.35 0.691
Low 1.19 0.92-1.54 0.179
Socio-economic status Middle 1.36 1.03-1.77 0.028
Upper middle 1.09 0.82-1.44 0.549
High Ref
Urban 0.92 0.78-1.08 0.336
Area of residence
Rural Ref
S'”gxﬁag'\/‘\’gged' 0.95 0.72-1.26 0.742
Marital status
Married Ref
Normal Ref
BMI category Overweight 1.25 1.01-1.56 0.042
Obese 1.68 1.35-2.09 <0.001
Yes 191 1.59-2.29 <0.001
Diabetes
No Ref
Yes 2.71 2.28-3.20 <0.001
Hypertension
No Ref
Yes 1.99 1.68-2.36 <0.001
Dyslipidemia
No Ref
Yes 0.89 0.66-1.20 0.452
Current smoker
No Ref
4.57> Ref
NLR
4.57< 1.56 0.58-4.20 0.379
2.15> Ref
NLR
2.15< 0.95 0.77-1.18 0.666
1.77> Ref
NLR
1.77< 1.02 0.86-1.20 0.863
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Table 3. Adjusted models to evaluate the association between NLR and CVDs in the Tabari Cohort population

Model Participant Characteristics Adjusted OR Cl 95% P

<4.57 Ref

1 NLR 0.54-4.02 0.451
24.57 1.47
<4.57 Ref

112 NLR 0.56-4.42 0.388
24.57 1.58
<4.57 Ref

113 NLR 0.55-4.39 0.402
24.57 1.56
<2.15 Ref

I NLR 0.79-1.21 0.819
22.15 0.97
<2.15 Ref

I NLR 0.80-1.24 0.998
22.15 1.01
<2.15 Ref

1T NLR 0.79-1.24 0.981
>2.15 0.99
<1.77 Ref

I NLR 0.86-1.22 0.762
21.77 1.02
<1.77 Ref

1T NLR 0.89-1.28 0.428
21.77 1.07
<1.77 Ref

I NLR 0.89-1.27 0.489
21.77 1.07

1) Adjusted by Socioeconomic level, Job, Educational level, and Area of residence; 2) Adjusted by BMI, Diabetes, Hypertension, Hyperlipid-

emia; 3) Adjusted by 1%t and 2" models factors

strong and independent associations with CVD preva-
lence. These findings suggest that NLR alone may have
limited utility as a screening marker for prevalent CVD
in this population.

The role of inflammation in the development and pro-
gression of CVD has been extensively documented, and
several inflammatory biomarkers have been proposed
as predictors of cardiovascular outcomes [1-4]. Among
these biomarkers, NLR has attracted considerable atten-
tion because it is inexpensive, readily available, and eas-
ily calculated from routine complete blood count mea-
surements. Previous studies have reported significant
associations between elevated NLR and adverse cardio-
vascular outcomes, including coronary artery disease,
acute coronary syndrome, heart failure, and cardiovas-
cular mortality [2-5, 13-17].

However, the findings of the present study did not
demonstrate a significant association between NLR and
prevalent CVD at any of the evaluated cut-off values.
Furthermore, adjustment for multiple potential con-
founders did not materially alter the observed results.
These findings are consistent with the study by Bagyura
et al. [5], which reported that NLR was not significantly
associated with coronary artery disease among individ-
uals with lower levels of visceral adiposity after adjust-
ment for major cardiovascular risk factors.

In contrast, Kim et al. [12], using data from the Jackson
Heart Study, reported that elevated NLR was associated
with CVD and mortality. Similarly, a systematic review
and meta-analysis conducted by Angkananard et al. [2],
which included 38 studies and more than 76,000 partici-
pants, demonstrated a significant association between
elevated NLR and cardiovascular events. Several ad-
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ditional investigations have also reported associations
between increased NLR and cardiovascular mortality,
coronary artery disease severity, and adverse cardiovas-
cular outcomes [13-17].

Several factors may explain the discrepancy between
the findings of the present study and those reported
previously. First, many studies demonstrating significant
associations between NLR and cardiovascular outcomes
were conducted among hospitalized patients, individu-
als with acute coronary syndromes, or populations at
high cardiovascular risk. In contrast, the present study
was based on a community-dwelling cohort population
and evaluated prevalent CVD rather than incident car-
diovascular events or mortality.

Second, differences in study design may have contrib-
uted to the observed variation in results. Many previous
investigations evaluated the prognostic value of NLR for
future cardiovascular outcomes, whereas the present
analysis examined the association between NLR and ex-
isting CVD at a single time point. Consequently, NLR may
be more useful as a prognostic marker than as a marker
of a prevalent disease.

Third, differences in population characteristics, ethnic-
ity, baseline inflammatory status, and CVD definitions
may influence the observed association between NLR
and cardiovascular outcomes. Previous studies have re-
ported substantial variation in NLR distributions across
different populations and demographic groups [6, 7].

Another possible explanation is the relatively low NLR
values observed in the present population. The mean
NLR values were similar between participants with and
without CVD, suggesting limited discriminatory ability of
this marker in this cohort. This observation may partly
explain the absence of significant findings across all
evaluated cut-off points.

The present study identified several established car-
diovascular risk factors that remained significantly as-
sociated with CVD prevalence. Obesity was associated
with substantially increased odds of CVD, consistent
with previous evidence demonstrating the contribution
of excess adiposity to systemic inflammation, insulin re-
sistance, endothelial dysfunction, and atherosclerosis
[18, 19].

Similarly, diabetes mellitus, hypertension, and dys-
lipidemia demonstrated strong associations with CVD,
findings that are consistent with the current evidence
regarding their central roles in cardiovascular patho-
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physiology and risk stratification [20-22]. These results
support the continued importance of identifying and
managing traditional cardiovascular risk factors within
community-based prevention programs.

Employment and socioeconomic status also demon-
strated significant associations with CVD in unadjust-
ed analyses. However, because of the observational
and cross-sectional nature of the study, these findings
should be interpreted cautiously. The present study
was not designed to establish causal relationships, and
residual confounding may remain despite statistical ad-
justment.

Clinical and public health implications

The findings of this study have potential implications
for cardiovascular risk assessment in Iranian healthcare
settings. Based on the present results, NLR alone does
not appear to provide substantial discriminatory value
for identifying prevalent CVD in the general popula-
tion. Therefore, the routine use of NLR as a stand-alone
screening tool for CVD in primary healthcare settings
cannot be recommended on the basis of the current
evidence.

Instead, traditional cardiovascular risk factors, includ-
ing obesity, hypertension, diabetes mellitus, and dyslip-
idemia, remain more informative indicators of CVD risk
and should continue to be prioritized in screening, pre-
vention, and management strategies.

Strengths and limitations

This study has several strengths. It was conducted
within a large, population-based cohort using standard-
ized data collection procedures and included a relatively
large number of participants with CVD. Furthermore,
adjustment for multiple demographic, socioeconomic,
and cardiometabolic variables allowed a more compre-
hensive assessment of the independent association be-
tween NLR and CVD.

Several limitations should also be considered. First, the
case-control analysis was based on enrollment-phase
data; therefore, temporal relationships between expo-
sure and outcome could not be established, and causal
inference is not possible.

Second, CVD status was determined using cohort re-
cords and participant-reported medical histories.
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Third, despite the exclusion of several inflammatory
and systemic diseases, residual confounding cannot be
excluded. Factors, such as acute infections, inflamma-
tory conditions not captured by the exclusion criteria,
medication use, dietary factors, and other unmeasured
variables may have influenced NLR values.

Fourth, NLR was measured only once during cohort
enroliment. Consequently, the analysis may not fully
reflect long-term inflammatory status or temporal fluc-
tuations in inflammatory biomarkers.

Future prospective studies incorporating repeated
inflammatory marker measurements and longitudinal
cardiovascular follow-up may provide additional insight
into the role of NLR in cardiovascular risk prediction
among lranian populations.

Conclusion

In this case-control analysis conducted during the en-
roliment phase of the Tabari cohort study, no significant
independent association was observed between the
NLR and prevalent CVD after adjustment for demo-
graphic, socioeconomic, and cardiometabolic factors. In
contrast, obesity, diabetes mellitus, hypertension, and
dyslipidemia remained strongly associated with CVD.

These findings suggest that NLR alone may have lim-
ited value as a screening marker for CVD in the general
Iranian population. Traditional cardiovascular risk fac-
tors continue to provide more informative indicators
of CVD burden and should remain the primary focus of
prevention and risk assessment strategies.

From a public health perspective, routine cardiovas-
cular screening programs in Iranian primary healthcare
settings should continue to prioritize established car-
diometabolic risk factors. Future prospective studies
incorporating repeated measurements of inflammatory
biomarkers and long-term follow-up are warranted to
further clarify the role of NLR in cardiovascular risk pre-
diction.
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