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Background and Purpose: The prevalence of premature coronary artery disease (PCAD) has 
increased in recent years, particularly among younger populations. The differences in the risk 
factor profiles of PCAD and late coronary artery disease (LCAD) remain insufficiently understood. 
Therefore, this study aimed to compare the demographic, clinical, anthropometric, and laboratory 
risk factors associated with PCAD and LCAD.

Materials and Methods: This case-control study was conducted among 206 patients with 
angiography-confirmed CAD who were referred to Fatemeh-Zahra Heart Center during 2021-2022. 
Participants were divided into two groups: 103 patients with PCAD and 103 patients with LCAD. 
Demographic, clinical, anthropometric, and laboratory data were collected using a researcher-
designed checklist based on patients’ medical records and clinical evaluations. Data were analyzed 
using IBM SPSS Statistics (version 26). Independent-samples t-test, Mann-Whitney U test, chi-
square test, and logistic regression analysis were used for statistical analysis.

Results: Patients with PCAD had significantly higher body mass index, waist circumference (WC), 
hip circumference, triglyceride levels, low-density lipoprotein (LDL) levels, and waist-to-hip ratio. In 
contrast, creatinine, blood urea nitrogen, aspartate aminotransferase, and vitamin D levels were 
significantly higher in patients with LCAD. Multivariable logistic regression analysis demonstrated 
that higher educational level, housewife status, alcohol consumption, family history of PCAD, and 
elevated WC were independently associated with increased odds of PCAD (P<0.05). In contrast, 
cigarette smoking was more strongly associated with LCAD (P=0.002).

Conclusion: The findings of this study suggest that the risk factor profiles of PCAD and LCAD differ 
considerably. Anthropometric indices and familial predisposition appear to play a more prominent 
role in PCAD, whereas smoking and renal dysfunction were more common among patients 
with LCAD. The identification of these distinct risk factor patterns may contribute to improved 
prevention, early detection, and management strategies for CAD, particularly among younger 
populations.
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Introduction

ardiovascular disease (CVD) is among the 
leading causes of mortality worldwide [1]. 
According to the World Health Organiza-
tion (WHO), approximately 17.9 million 
people die annually from CVDs, account-

ing for nearly 32% of all global deaths [1]. In Iran, CVD 
is the leading cause of death and represents the most 
prevalent group of chronic diseases, with an estimated 
prevalence of 21% [2]. Among CVDs, coronary artery 
disease (CAD) is one of the major contributors to mor-
bidity and mortality worldwide [3]. CAD is characterized 
by reduced blood and oxygen supply to the myocardium 
due to obstruction of the coronary arteries, resulting in 
an imbalance between myocardial oxygen supply and 
demand.

Despite advances in prevention and treatment, CAD 
is expected to remain a leading cause of disability and 
premature death worldwide through 2030 [4]. Recent 
evidence suggests that the age of CAD onset has de-
creased significantly, particularly in Asian countries [5]. 
Consequently, the term premature CAD (PCAD) has 
emerged to describe CAD occurring at a younger age. 
PCAD is commonly defined as acute myocardial infarc-
tion or symptomatic myocardial ischemia with coronary 
stenosis ≥70% occurring in men younger than 45 years 
and women younger than 55 years [6, 7]. In contrast, 
its usual late-onset type CAD (LCAD) generally occurs 
in men older than 55 years and women older than 65 
years [6]. Previous studies have reported that the preva-
lence of CAD is approximately 37% among younger men 
(<55 years) and women (<65 years), compared with 
67% among older individuals [8]. 

Ischemic heart disease in younger populations has 
become an important cause of morbidity and mortality, 
particularly in developing countries, and recent studies 
have reported increasing rates of PCAD and myocardial 
infarction in these populations [5]. In contrast, the inci-
dence of myocardial infarction among middle-aged and 
older patients (contributing to LCAD) has declined in re-
cent years [9]. One possible explanation for this trend 
may be differences in the risk factor profiles of PCAD 
and LCAD [9, 10]. 

Several studies have identified significant associa-
tions between LCAD and risk factors such as cigarette 
smoking, family history of CAD, substance abuse, dys-
lipidemia (DLP), hypertension (HTN), obesity, sedentary 
lifestyle, and diabetes mellitus (DM) [11]. However, rela-
tively few studies have specifically investigated the risk 

factors associated with PCAD. A large systematic study 
comparing patients with PCAD to individuals with nor-
mal coronary arteries reported that DLP (52%), cigarette 
smoking (66%), and family history of CAD (90%) were 
among the most important risk factors associated with 
PCAD [12]. Other studies have similarly identified smok-
ing, elevated cholesterol levels, increased low-density 
lipoprotein (LDL), HTN, hypertriglyceridemia, metabolic 
syndrome, and social determinants as major contribu-
tors to PCAD [13-15]. Nevertheless, due to the limited 
number of available studies, the risk factor profile of 
PCAD remains insufficiently understood.

Since PCAD is a multifactorial disease, further research 
comparing the risk factors of PCAD and LCAD is war-
ranted [8]. A review of the existing literature indicates 
that most previous studies have compared patients 
with PCAD to those without CAD, while few have di-
rectly compared PCAD with LCAD. Understanding po-
tential differences in risk factor profiles between these 
two groups is essential for improving prevention strate-
gies and reducing CAD-related morbidity and mortality 
at younger ages. Therefore, the present study aimed 
to compare the risk factors associated with premature 
and late CAD among patients referred to Fatemeh-Zahra 
Medical Center (Mazandaran Heart Center).

Materials and Methods

Study design and participants

This case–control study was conducted among pa-
tients diagnosed with PCAD and LCAD who were admit-
ted to the Emergency Department of Fatemeh-Zahra 
Heart Center during 2021-2022. The diagnosis of CAD 
was confirmed based on coronary angiography findings. 
The PCAD group included men younger than 45 years 
and women younger than 55 years, whereas the LCAD 
group consisted of men older than 45 years and women 
older than 55 years. Patients with incomplete clinical 
data or a history of chronic hepatitis, severe renal artery 
stenosis, severe infections, connective tissue diseases, 
malignancy, hematologic disorders, pregnancy or breast-
feeding, long-term use of contraceptive medications, 
secondary HTN, or endocrine disorders, such as thyroid 
dysfunction or adrenal cortical disease, were excluded 
from the study.

Sampling

To determine the sample size, the results of the study 
by Kazemi et al [16] were used. In the referenced study, 
the prevalence of HTN in the case and control groups 

C

Fattahian A, et al. Risk Factors for Premature vs. Late-Onset CAD. Iran J Health Sci. 2026; 14(2):183-192.

https://jhs.mazums.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en
https://www.who.int/
https://www.who.int/


2026, Volume 14, Issue 2

185

was reported as 32.98% (approximately 33%) and 
13.83% (approximately 14%), respectively. Considering 
these values, a 95% confidence level, 90% statistical 
power, and a two-sided test, and using the formula for 
comparing two proportions along with G*Power (ver-
sion 3.1.9.2), the minimum required sample size was es-
timated to be 206 participants (103 individuals in each 
group).

Participants were recruited using convenience sam-
pling. After obtaining approval from the Deputy of Re-
search at Mazandaran University of Medical Sciences, 
eligible patients presenting with chest pain and sus-
pected CAD were assessed for study inclusion and ex-
clusion criteria. Patients who met the inclusion criteria 
and had angiography-confirmed CAD were categorized 
into either the PCAD or LCAD group and subsequently 
compared.

Coronary angiography and CAD definition

Coronary angiography was performed using the stan-
dard Judkins technique in seven conventional views 
[17]. For the left coronary artery, angiographic imaging 
was obtained in the left anterior oblique cranial, left an-
terior oblique caudal, right anterior oblique cranial, and 
right anterior oblique caudal positions. For the right cor-
onary artery, imaging was performed in the left anterior 
oblique, right anterior oblique, and cranial positions. 
Two experienced cardiologists independently evaluated 
all angiographic findings. CAD was defined as stenosis 
>50% in the main coronary artery or its major branches. 
The degree of stenosis in the left main (LM) coronary 
artery, left anterior descending artery, circumflex artery, 
and right coronary artery was assessed. Major branch-
es, including the diagonal and obtuse marginal branch-
es, were also evaluated as part of major coronary artery 
involvement.

Data collection and measurements

Data were collected using a researcher-designed 
checklist consisting of demographic, clinical, anthropo-
metric, and laboratory variables. Demographic infor-
mation included age, sex, educational status, socioeco-
nomic status, and residence. The clinical data included 
underlying diseases, history of anxiety or depression, 
major life events, medication history, family history of 
CAD, smoking status, alcohol consumption, and sub-
stance abuse.

Following the completion of medical history taking 
and physical examination, anthropometric measure-
ments were obtained from all participants. Height, 
weight, waist circumference (WC), and hip circumfer-
ence (HC) were measured using standard methods. WC 
was measured at the narrowest circumference between 
the iliac crest and the lower rib margin at the end of 
normal expiration, while HC was measured at the maxi-
mum prominence of the buttocks. The waist-to-hip ratio 
(WHR) was subsequently calculated. Body mass index 
(BMI) was calculated as weight in kilograms divided by 
the square of height in meters (kg/m²). Blood pressure 
(BP) was measured in the right arm after at least 5 min-
utes of rest. Two measurements were obtained at in-
tervals of at least 1 minute, and the average value was 
recorded for analysis.

Peripheral venous blood samples were collected after 
10 hours of overnight fasting without water restriction. 
Routine biochemical analyses, including fasting blood 
sugar (FBS), lipid profile, plasma creatinine, liver en-
zymes, C-reactive protein (CRP), vitamin D levels, and 
viral hepatitis markers, were measured using an auto-
mated analyzer with standard laboratory methods.

Statistical analysis

Data analysis was performed using IBM SPSS Statistics 
version 21 (IBM Corporation, USA). Data were presented 
as Mean±SD for continuous variables and frequency (per-
centage) for categorical variables. The normality of data 
distribution was assessed using the Kolmogorov–Smirnov 
test. Continuous variables with normal distribution were 
compared using the independent-samples t-test, whereas 
non-normally distributed variables were analyzed using 
the Mann–Whitney U test. Categorical variables were com-
pared using the chi-square (χ²) test. Multivariate logistic 
regression analysis was performed to identify risk factors 
associated with PCAD and LCAD, and adjusted odds ratios 
(ORs) with 95% confidence intervals (CIs) were calculated. 
A P<0.05 was considered statistically significant.

Results

The demographic and clinical characteristics of the 
study participants are presented in Table 1. Male par-
ticipants constituted the majority of both the PCAD 
and LCAD groups; however, the proportion of men 
was significantly higher in the LCAD group than in the 
PCAD group (75.73% vs 57.28%, P=0.005). Most partici-
pants in both groups were married, although widowed 
status was more common among patients with LCAD 
(P<0.001). 
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Table 1. Comparing demographic characteristics between PCAD and LCAD groups

Variables
No. (%)

P
PCAD LCAD

Gender
Male 59(57.28) 78(75.73)

0.005*

Female 44(42.72) 25(24.27)

Marital status

Single 6(5.83) 2(1.94)

<0.001
Married 93(90.29) 84(81.56)

Divorced 4(3.88) 1(0.97)

Widowed 0(0) 16(15.53)

Occupation 

Self-employed 42(40.78) 75(72.82)

<0.001*Employee 19(18.45) 14(13.59)

Housewife 42(40.78) 14(13.59)

Educational level

<Diploma 37(35.92) 69(66.99)

<0.001*Diploma 42(40.78) 26(25.24)

>Diploma 24(23.3) 8(7.77)

Place of residence
Village/Mountainous 17(16.5) 36(35)

0.002
City/Urban 86(83.5) 67(65)

HTN 59(57.28) 68(66.02) 0.197

DM 50(48.54) 58(56.31) 0.264

DLP 48(46.6) 45(43.69) 0.674

Depression 36(34.95) 31(30.1) 0.457

CKD 13(12.62) 28(27.18) 0.009

Smoking cigarettes 15(14.56) 34(33.01) 0.002

Opium addiction 12(11.65) 30(29.13) 0.002

Alcohol consumption 24(23.3) 14(13.59) 0.072

COVID-19 history 28(27.18) 33(32.04) 0.445

LCAD family history 52(50.49) 37(35.92) 0.035

PCAD family history 14(13.59) 2(1.94) 0.002

Cerebral infarction history 8(7.77) 13(12.62) 0.250

Abbreviations: PCAD: Premature coronary artery disease; LCAD: Late coronary artery disease; DM: Diabetes mellitus; HTN: Hypertension; 
DLP: Dyslipidemia; DLP: Dyslipidemia; CKD: Chronic kidney disease. 

*Results of comparison between groups by chi-square test.
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Significant differences were observed between the 
two groups regarding occupation, educational level, 
place of residence, chronic kidney disease (CKD), ciga-
rette smoking, opium addiction, and family history of 
CAD (P<0.05 for all). Patients in the PCAD group were 
more likely to have higher educational attainment and a 
positive family history of both LCAD and PCAD, whereas 
patients in the LCAD group more frequently had lower 
educational levels, rural residence, CKD, cigarette smok-
ing, and opium addiction. 

No significant differences were found between the 
groups with respect to HTN, DM, DLP, depression, alco-
hol consumption, COVID-19 history, or previous cere-
bral infarction (P>0.05). 

Regarding coronary artery involvement, single-vessel 
disease (SVD) was more common among patients with 
PCAD, whereas three-vessel disease (3VD) and LM in-
volvement were more frequent in the LCAD group.

Comparisons of anthropometric and laboratory pa-
rameters between the two groups are summarized in 
Table 2. Patients with PCAD had significantly higher 
BMI, WC, HC, WHR, triglyceride, and LDL levels, com-
pared with patients with LCAD (P<0.05). In contrast, 
serum creatinine, blood urea nitrogen (BUN), aspartate 
aminotransferase (AST), and vitamin D levels were sig-
nificantly higher in the LCAD group than in the PCAD 
group (P<0.05). No statistically significant differences 
were observed between the groups regarding systolic 
and diastolic BP, FBS, total cholesterol, HDL, CRP, or ala-
nine aminotransferase (ALT) levels (P<0.05).
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Table 2. Comparing anthropometric and paraclinical factors between PCAD and LCAD groups

Variables
PCAD LCAD

P
Mean±SD Median (Min-Max) Mean±SD Median (Min-Max)

BMI 28.34±4.09 27.54 (19.59-42.56) 26.62±3.54 26.06 (19.02-37.18) 0.003

WC 104.52±10.17 104 (78-126) 95.94±10.57 94 (79-129) <0.001

HC 98.62±9.78 97 (80-130) 93.76±9.58 93 (76-12) <0.001

WHR 1.06±0.07 1.06 (0.89-1.31) 1.02±0.07 1.03 (0.8-1.19) 0.001

BP
Systolic 135.03±18.49 133 (100-200) 136.02±25.98 135 (90-215) 0.859

Diastolic 84.86±11.89 83 (64-130) 83.60±13.62 83 (60-130) 0.535

FBS 119.59±33.71 107 (89-242) 143.56±58.44 117 (69-289) 0.160

Cholesterol 165.66±46.59 158 (103-342) 162.69±50.91 150 (102-323) 0.340

Triglyceride 229.78±155.28 183 (67-757) 172.98±134.49 128 (65-713) <0.001

HDL 40.88±7.21 40 (23-72) 39.81±7.44 39 (26-57) 0.249

LDL 98.05±27.62 96 (54-187) 91.83±34.45 79 (33-177) 0.047

Creatinine 1.1±0.25 1 (0.80-2) 1.39±0.75 1.2 (0.70-5.5) <0.001

BUN 20.95±7.56 20 (10-46) 24.11±8.52 23 (10-50) 0.004

CRP 15.74±17.3 11 (1-78) 14.21±14.27 10 (1-70) 0.664

ALT 31.77±16.44 28 (9-94) 29.81±12.88 27 (10-74) 0.615

AST 30.33±15.49 28 (11-99) 36.63±20.4 31 (11-104) 0.007

Vitamin D 25.16±11.16 23 (8-61) 27.75±9.44 28 (8-55) 0.011

Abbreviations: PCAD: Premature coronary artery disease; LCAD: Late coronary artery disease; BMI: Body mass index; WC: Waist circumference; 
HC: Hip circumference; WHR: Waist to hip ration; BP: Blood pressure; FBS: Fasting blood sugar; HDL: High-density lipoprotein; LDL: Low-density 
lipoprotein; BUN: Blood urea nitrogen; CRP: C-reactive protein; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase.

*Results of comparison between groups by Mann-Whitney test.
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Table 3. Results of logistic regression for evaluating the predictive role of independent factors in dependent variables for incidence of PCAD 
compared to LCAD (ref)

Variables OR
95% CI

P
Lower Limit Upper Limit

Gender
Male Ref Ref Ref Ref

Female 0.154 0.03 0.789 0.001

Education

<Diploma Ref Ref Ref Ref

Diploma 3.642 1.381 9.603 0.009

>Diploma 19.294 3.406 109.286 0.001

Occupation

Self-employed Ref Ref Ref Ref

Employee 0.288 0.055 1.502 0.140

Housewife 12.143 2.564 57.509 0.002

Marital status
Single/divorced/widowed Ref Ref Ref Ref

Married 4.019 1.001 16.134 0.050

Cigarette smoking 0.013 0.001 0.2 0.002

Alcohol consumption 33.925 2.515 457.539 0.008

Opium user 2.447 0.654 9.156 0.184

HTN 0.632 0.264 1.514 0.303

CKD 0.388 0.126 1.193 0.099

PCAD-FH 7.139 1.19 42.808 0.031

LCAD-FH 1.506 0.651 3.482 0.339

BMI

<25 Ref Ref Ref Ref

25-29 0.697 0.246 1.974 0.497

≥30 0.186 0.042 0.818 0.026

WC
<102 for men and<88 for women Ref Ref Ref Ref

≥102 for men and ≥88 for 
women 10.632 3.085 36.641 < 0.001

WHR

≤0.9 for men and ≤0.85 for 
women Ref Ref Ref Ref

>0.9 for men and >0.85 for 
women 12.150 0.931 158.615 0.057

Cox & Snell R Square: 0.434, Nagelkerke R square: 0.578. Hosmer and Lemeshow test P: 0.193

Abbreviations: PCAD: Premature coronary artery disease; LCAD: Late coronary artery disease; WC: Waist circumference; WHR: Waist to 
hip ration; BMI: Body mass index; AST: Aspartate aminotransferase; HTN: Hypertension; FH: Family history; CKD: Chronic kidney disease.

Multivariable logistic regression analysis was per-
formed to identify factors independently associated 
with PCAD compared with LCAD (Table 3). Higher 
educational level was significantly associated with in-
creased odds of PCAD. Compared with participants 
with education below diploma level, individuals with 
diploma-level education had 3.64-fold higher odds of 
PCAD (OR=3.642, 95% CI, 1.381%, 9.603%, P=0.009), 

while those with education above diploma level had 
19.29-fold higher odds (OR=19.294, 95% CI, 3.406%, 
109.286%, P=0.001).

Housewife status (OR=12.143, 95% CI, 2.564%, 
57.509%, P=0.002), alcohol consumption (OR=33.925, 
95% CI, 2.515%, 457.539%, P=0.008), family history of 
PCAD (OR=7.139, 95% CI, 1.19%, 42.808%, P=0.031), 

Fattahian A, et al. Risk Factors for Premature vs. Late-Onset CAD. Iran J Health Sci. 2026; 14(2):183-192.

https://jhs.mazums.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en


2026, Volume 14, Issue 2

189

and elevated WC (OR=10.632, 95% CI, 3.085%, 36.641%, 
P<0.001) were also independently associated with a 
higher risk of PCAD.

Female sex was associated with lower odds of PCAD 
than male sex (OR=0.154, 95% CI, 0.03%, 0.789%, 
P=0.001). Cigarette smoking was inversely associated 
with PCAD and, therefore, more strongly associated 
with LCAD (OR=0.013 [95% CI, 0.001%, 0.2%], P=0.002). 
Similarly, obesity (BMI ≥30 kg/m²) was associated 
with lower odds of PCAD (OR=0.186 [95% CI, 0.042%, 
0.818%], P=0.026).

Although a borderline association was observed be-
tween higher WHR and PCAD, the relationship did 
not reach statistical significance (OR=12.150 [95% CI: 
0.931–158.615], P=0.057). The final regression model 
demonstrated acceptable goodness-of-fit according to 
the Hosmer–Lemeshow test (P=0.193), with Cox and 
Snell R² and Nagelkerke R² values of 0.434 and 0.578, 
respectively. 

Discussion

The present study aimed to compare the demograph-
ic, clinical, anthropometric, and laboratory risk factors 
associated with PCAD and LCAD among patients with 
angiography-confirmed CAD. The findings demon-
strated significant differences between the two groups 
in several risk factors. Patients with PCAD had signifi-
cantly higher BMI, WC, HC, triglyceride and LDL levels, 
and WHR, whereas creatinine, BUN, AST, and vitamin D 
levels were higher among patients with LCAD. In addi-
tion, multivariable logistic regression analysis showed 
that higher educational level, housewife status, alcohol 
consumption, family history of PCAD, and elevated WC 
were more strongly associated with increased odds of 
PCAD (rather than LCAD), while cigarette smoking was 
more strongly associated with LCAD. These findings sug-
gest that PCAD and LCAD may have distinct risk factor 
profiles that should be considered in preventive and 
therapeutic strategies.

The results of the study by Al-Khlaiwi et al. are consis-
tent with the results of the present study, showing that 
family history of CAD was common among patients with 
PCAD diagnosis, with a pooled estimated prevalence of 
19% [18], which indicates the strong influence of family 
history of CAD on the premature occurrence of CAD. 

The findings of the present study were partly consis-
tent with the results reported by Khoja et al. [19]. Simi-
lar to their study, we found that patients with PCAD had 

significantly higher BMI, triglyceride, and LDL levels, as 
well as central obesity indices, including WC and WHR, 
compared to patients with LCAD. In addition, both stud-
ies demonstrated that a positive family history of CAD 
was more common among patients with premature 
disease, supporting the important role of genetic pre-
disposition in the early onset of CAD. These similarities 
suggest that metabolic abnormalities and hereditary 
factors may contribute substantially to the develop-
ment of CAD at younger ages.

However, several differences were observed between 
the two studies. Khoja et al. reported that smoking was 
more prevalent among patients with early-onset coro-
nary heart disease, whereas in the present study ciga-
rette smoking and opium addiction were significantly 
more common among patients with LCAD. In addition, 
Khoja et al. found lower systolic BP and lower preva-
lence of HTN and DM among younger patients, while 
our study showed no significant differences between 
the PCAD and LCAD groups in BP, HTN, or diabetes. Fur-
thermore, Khoja et al. reported lower HDL levels among 
younger patients, whereas no significant difference in 
HDL levels was observed in our population.

Several factors may explain these discrepancies. First, 
differences in study populations and sociocultural char-
acteristics may have influenced the findings. Our study 
was conducted in an Iranian population in which smok-
ing and opium use are more prevalent among older 
individuals, potentially explaining the stronger associa-
tion between smoking and LCAD. Second, variations in 
dietary habits, physical activity, healthcare access, and 
cardiovascular risk management among populations 
may account for differences in HTN, diabetes, and lipid 
profiles. Third, differences in the definitions of prema-
ture disease, inclusion criteria, and study design could 
also contribute to inconsistent results. For example, 
Khoja et al. included individuals with early onset coro-
nary heart disease under 65 years of age, whereas the 
present study used stricter age criteria to define PCAD 
(<45 years for men and <55 years for women). Finally, 
the relatively small sample size of the present study 
compared with the pooled meta-analytic data used by 
Khoja et al. may have limited the statistical power to de-
tect some associations.

The findings of the present study were consistent with 
those reported by Mahjoob et al. [20], particularly re-
garding the distinct clinical and angiographic profiles of 
younger and older patients with CAD. Both studies dem-
onstrated that younger patients with CAD were more 
likely to have a positive family history of CAD. In con-
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trast, older patients had a higher prevalence of chronic 
comorbidities such as HTN, DM, and more extensive 
coronary involvement.

In terms of angiographic findings, our results were 
consistent with those of Mahjoob et al. Both studies 
found that SVD was more prevalent among younger pa-
tients, whereas multi-vessel disease, particularly 3VD, 
was more common among older patients. Mahjoob et 
al. reported significantly higher rates of two-vessel dis-
ease, 3VD, and LAD and RCA involvement among older 
individuals, while younger patients more commonly 
exhibited SVD. Similarly, in the present study, SVD was 
more frequently observed in the PCAD group, whereas 
3VD and LM involvement were more common among 
patients with LCAD. These findings suggest that CAD 
in younger individuals is often less extensive and may 
represent the earlier stages of atherosclerotic disease 
progression.

Regarding metabolic and anthropometric factors, 
some similarities and differences were identified. In our 
study, BMI, WC, triglyceride levels, LDL levels, and WHR 
were significantly higher among patients with PCAD, in-
dicating a stronger contribution of obesity-related and 
metabolic risk factors in younger patients. However, 
Mahjoob et al. did not observe significant differences 
in LDL or triglyceride abnormalities between younger 
and older groups. Our study evaluated continuous lipid 
and anthropometric variables, whereas Mahjoob et al. 
categorized lipid abnormalities using predefined cut-off 
values, potentially reducing sensitivity to detect inter-
group differences. Our study also included sex-specific 
definitions for PCAD and LCAD, which may have influ-
enced the distribution of metabolic and cardiovascular 
risk factors between groups.

Our study showed that males were significantly more 
prevalent in the LCAD group, while female sex was as-
sociated with a protective effect for PCAD in regression 
analysis. Jamil et al. [21] also demonstrated a strong 
male predominance among patients with atheroscle-
rotic CAD. Both studies reinforce the known protective 
role of female sex hormones before menopause. Estro-
gen improves endothelial function, lipid metabolism, 
and vascular compliance, thereby delaying the onset of 
clinically significant CAD in women. The results of Jamil 
et al.’s study also showed that the risk factors for PCAD 
included diabetes with an OR of 1.98, hyperlipidemia 
with an OR of 1.85, and history of smoking with an OR 
of 2.93. However, the findings of Jamil et al. are not di-
rectly comparable to our results because their control 
group consisted of young ACS patients with angiographi-

cally normal coronary arteries, whereas our comparator 
group consisted of older patients with established CAD 
(LCAD). Consequently, their study primarily evaluated 
determinants of CAD presence, while our study evalu-
ated determinants associated with earlier CAD onset.

The results of the study by Zhang et al. (2018) revealed 
high levels of cholesterol, LDL, and HDL as risk factors for 
late CAD, which was similar to the present study [22]; 
therefore, it could be said that lipid profiles are effective 
and preventable factors in the occurrence of PCAD.

One of the inconsistencies among previous studies is 
the variation in the age criteria used to classify patients 
into premature and late-onset CAD groups, which may 
influence the identification and reporting of risk factors 
associated with these groups. Based on the findings of 
different studies, it is essential that future investigations 
evaluating factors associated with CAD and PCAD adopt 
standardized age ranges to enable more accurate com-
parisons and improve the reliability and consistency of 
reported results.

Overall, based on findings from various studies and 
their comparison with previous research, it appears 
that the identification of all risk factors associated with 
LCAD and PCAD remains incomplete. One possible ex-
planation for this issue is the limited number of studies 
directly comparing risk factors between LCAD and PCAD 
patients. According to the literature reviewed by the 
researchers, most previous studies have compared pa-
tients with premature or late CAD to healthy or non-CAD 
populations rather than directly comparing the two CAD 
groups. Consequently, there is still a considerable gap in 
knowledge regarding the differential risk factor profiles 
of LCAD and PCAD patients. In the present study, sev-
eral sociodemographic variables, including occupation, 
educational level, and marital status, were identified as 
factors associated with LCAD and PCAD. However, these 
variables have not been consistently reported in previ-
ous studies. This discrepancy may be attributable to dif-
ferences in data collection tools, study designs, and the 
quality or completeness of patients’ medical records, 
which may have resulted in some relevant variables be-
ing overlooked or insufficiently evaluated. Therefore, 
future studies should consider incorporating compre-
hensive, standardized data-collection methods to better 
evaluate the role of sociodemographic factors in the de-
velopment of premature and late-onset CAD.
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Conclusion

In conclusion, PCAD and LCAD demonstrate distinct 
demographic, metabolic, and clinical risk profiles. Cen-
tral obesity, DLP, and family history were more strongly 
associated with PCAD, whereas smoking and renal dys-
function were predominant in LCAD. Recognition of 
these differences may support prevention, earlier di-
agnosis, and individualized management strategies for 
CAD.

Limitations

Since the present study was conducted on a relatively 
small sample size and within a single medical center, the 
findings may not be generalizable to all patients with 
PCAD and LCAD. Therefore, future multicenter studies 
with larger populations are recommended to improve 
the generalizability and external validity of these find-
ings. Furthermore, similar to many observational stud-
ies, the potential effects of confounding or unmeasured 
variables cannot be completely excluded. Given the lim-
ited number of studies evaluating risk factors associated 
with premature and late CAD, as well as the inconsis-
tent findings reported in the literature, further research 
is warranted. Future studies involving larger patient 
cohorts presenting to medical centers for CAD evalu-
ation are recommended to more accurately identify 
and compare the risk factors associated with PCAD and 
LCAD, and to determine whether the shared risk factors 
observed between the two groups represent true as-
sociations rather than incidental findings. Convenience 
sampling may have introduced selection bias, limiting 
representativeness and reducing the generalizability of 
findings to broader CAD populations.
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