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ABSTRACT

Background: Premature coronary artery disease (pCAD) presents a growing global health
concern due to its association with modifiable risk factors and familial predisposition. This
study aimed to identify behavioral and familial risk factors contributing to the prevalence of
pCAD and compare them to those associated with non-pCAD.
Methods: A case-control study was conducted over one year, enrolling 350 patients (198 with
pCAD and 152 with non-pCAD) from the Azadi Heart Center and related facilities. Premature
CAD was defined as CAD onset before age 45 in males and 55 in females. Demographic,
clinical, and lifestyle data were collected, and statistical analyses were performed using SPSS
version 26, employing Chi-square, Mann-Whitney U test, and logistic regression. A p-value <
0.05 was considered statistically significant.
Results: Premature CAD was significantly associated with female gender, positive family
history, non-STEMI presentation, diabetes, hypertension, obesity, and former smoking (p <
0.05). Lifestyle factors such as lack of physical exercise, high salt intake, indoor activity, and
a vegetarian diet were also significantly linked to pCAD. In contrast, depression and fatty diet
were more associated with non-pCAD. Logistic regression analysis demonstrated that these
factors collectively predicted pCAD with 70% accuracy. Hyperlipidemia, alcohol
consumption, and anxiety showed no significant association.
Conclusion: This study highlights the prominent role of both behavioral and familial factors
in the development of pCAD. Emphasis on early identification and lifestyle modification
among at-risk individuals—particularly younger females—may reduce the burden of
premature coronary artery disease.
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C oronary artery disease is the most
common form of heart disease and
the leading cause of morbidity and
mortality ~ worldwide. = The  disease
represents inadequate blood supply to the
myocardium due to the buildup of
atherosclerotic plaque and narrowing of
coronary arteries!!l. Over 300 million
prevalent cases in 2022 According to
the Global Ranking of Cardiovascular
Deaths by Causel®, ischemic heart disease
(IHD) remains at the lead with several
attributed burden risk factors, the disease is
classified according to the age of the first
clinical manifestation!®, and premature

coronary artery disease (pCAD) is defined
as the occurrence of the first clinical
manifestations of CAD in men aged
younger than 45 and women less than 55
years!®),

The development of IHD is known to occur
based on a complex interplay between
genetic, environmental, and lifestyle
factors!”). Familial background plays a
significant role in IHD development
through the transmission of genetic
information between generations and
through  behavioral  habits!’”l.  The
heritability of CAD 1is estimated at
approximately 50-60%!%,
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CAD risk factors are generally categorized
into modifiable and non-modifiable risk
factors. The modifiable and behavioral risk
factors include hypertension, dietary risks,
smoking, second-hand smoking, high body
mass index, high fasting blood glucose,
hyperlipidemia, and high alcohol usel> *-1!],
Additionally, patients with pre-existing
disease are at greater risk for the
development of CAD than healthy
individuals!'?!. It has been estimated that
1/3 of the patients presenting with CAD and
undergoing PCI are categorized under the
category of premature CAD!,

PCAD represents a global health concern
with a significant burden on public health.
Additionally, more than four-fifths of
patients presenting with PCAD have at least
one modifiable risk factor'®l. This study
aims to identify the modifiable risk factors
besides  genetic  predisposition  that
contribute to a high prevalence of pCAD
and correlate them to non-pCAD.

MATERIAL AND METHODS

This study was conducted as a case-control
study, signifying the importance of
assessing and comparing pCAD and Non-
pCAD. The cases were regarded as
Premature CAD patients according to the
definitions mentioned below, and they were
compared to the control group (Non-
Premature CAD), labeled as older age
groups presenting with features of ACS. A
total of 350 cases were enrolled in this study
from the Azadi Emergency Hospital,
Coronary Care Unit, and Cardiac Center.
The study took 12 months, from October
2023 to October 2024. A formal consent
was obtained from every patient included.
Patients were recruited upon their
presentation to the emergency department
following the diagnosis of CAD, as they
were complaining of symptoms suggestive
of IHD in addition to the Electrocardiogram
and Serum High Sensitive Troponin,
through using the 2/3 criteria for diagnosis.
Inclusion criteria: all cases with CAD were
enrolled. Patients under the classification of

premature CAD, male patients less than 45
years, and female patients less than 55 years
of age presenting as Acute coronary
syndrome  (STEMI or  NSTEMI).
Additionally, other factors were included
depending on the criteria. Family history
was regarded as positive only if the patient
had a first-degree relative with IHD within
the above limits of age (males less than 45
years and females less than 55 years of age).
Previous history of hypertension, diabetes,
and hyperlipidemia is regarded as positive
if these conditions were previously
documented or the patients were already on
medical therapy for these conditions.
Moreover, any patient who had smoked 20
packs in their lifetime or more than one
cigarette/day for one year is regarded as
positive, while those who had quit smoking
for at least 12 months before the interview
were regarded as former smokers!!?,
Patients were energy drink consumers only
if they drank these products on a regular
daily basis!'"". Alcohol addiction was
defined as a daily uncontrollable alcohol
consumption with interference with daily
activities!!’]. Patients were considered
exercisers if they walked briskly for at least
30-60 minutes per day, for at least 5 days
per week!'%]. Patients using extra salt during
meals, or if the meals of others were
regarded as inadequate salt for them, were
regarded as having a salty diet. Patients
were asked if their diet is high in saturated
fat, such as red meat, full-fat dairy products,
which are regarded as a fatty diet, while
patients who never consume animal
products were considered vegetarians!! 78],
Additionally, the Body Mass Index!!*! and
waist circumference were measured®”!,

The data were analyzed using SPSS version
26. The test for mnormality using
Kolmogorov-Smirnov (KS) and Shapiro-
Wilk tests assessed the numerical variables.
The Mann-Whitney U test was used later,
which is a non-parametric test used to
assess for significant differences in a scale
or ordinal dependent variable by a single
dichotomous independent variable.
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Additionally, the Chi-square (Fisher's
Exact) test was used to assess the
association between demographic and
clinical factors with pCAD vs. non-pCAD,
between lifestyle and stress-related factors
with pCAD vs. non-pCAD, and clinical,
employment, and behavioral characteristics
were analyzed to explore their association
with  premature and non-premature
coronary artery disease. The bivariate
analysis was used to identify the multiple

significant associations between
demographic, clinical, and behavioral
characteristics with pCAD. Finally,

multiple logistic regression analysis was
used to assess the significant predictors of
pCAD cases. P values of less than 0.05 were
regarded as statistically  significant.
Pearson's square test was used to analyze
the statistics of differences between cases
and controls.

RESULTS

Females are significantly more likely to
have premature CAD than males (p <0.001,
highly significant), compared to males,
70.2% in the non-premature CAD group.
Family history of CAD (p = 0.049,
igniﬁcant), of premature CAD patients is

slightly more frequent in premature CAD
patients, but the association is weak,
NONSTEMI is more common in premature
CAD patients (p<0.001, highly significant).
diabetes (p < 0.001) highly significant and
more common in premature CAD patients.
Hypertension (p = 0.005, significant), is
more frequent in non-premature CAD
patients. hyperlipidemia (p = .832, not
significant), does not significantly differ
between groups. Former smokers (p <
0.001, highly significant) have a higher
prevalence of premature CAD, while
current smokers have a lower prevalence.
Obesity (p = .005, significant) is more
common in premature CAD patients.
Overall, significant predictors of premature
CAD (p <.05) are female, family history of
CAD, NSTEMI type of ACS, diabetes
mellitus, hypertension, smoking (former
smokers at higher risk), obesity. While
hyperlipidemia is not significant.

This analysis suggests that younger
females, those with a family history,
NONSTEMI type ACS, diabetes,
hypertension, obesity, and former smokers
are more likely to develop premature CAD
[Table 1].

Table 1: Demographical and clinical factors distribution and association in patients with premature and

non-pCAD.
PCAD Non-pCAD  Total .
Clinical characteristics (n=198) (n=152) (n=350) g;:;re Sig.
n (%) n (%) n (%)
Gender Male 54 (29.8) 127 (70.2) 181 (51.7) 28.197 <0.001*
Female 98 (58.0) 71 (42.5) 169 (48.3)
Family history Yes 73(38.6) 116 (614) 189 (540)  3.860  .049*
No 79(49.1) 82 (50.9) 161 (46.0)
Type ACS STEMI (ACS)  20(19.8)  81(802) 101 (289) 32257 <0.001*
NONSTEMI 132(53.0) 117 47) 249 (71.1)
Diabetes mellitus Yes 44 (31.4) 96 (68.6) 140 (40.0) 13.676  <0.001*
No 108 (51.4) 102(48.6) 210 (60.0)
Hypertension Yes 77(372)  130(62.8)  207(59.1)  8.005  0.005*
No 75(52.4) 68 (47.6) 143 (40.9)
Hyperlipidemia Yes 62(42.8) 83(57.2)  145(414) 045 0832
No 90 (43.9)  115(56.1) 205 (58.6)
Smoking Current 5(11.9) 37 (88.1) 42 (12.0) 19.549  <0.001*
Former 106 (48.6) 112(51.4) 218 (62.3)
No 41(45.6)  49(544) 90 (25.7)
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PCAD Non-pCAD  Total Chi
Clinical characteristics (n=198) (n=152) (n=350) squl;re Sig.
n (%) n (%) n (%)
Obesity Yes 64 (53.8) 55 (46.2) 119 (34.0) 7.866 0.005*
(BMI=>30) No 88 (38.1) 143 (61.0) 231 (66.0)
Total 198 (56.6) 152 (43.4) 350 (100.0)
CAD; Coronary artery disease, ACS; Acute coronary syndrome
*_ The Chi-square statistic is significant at the .05 level.
Alcohol use (p=0.541), not significant CAD. Vegetarian diet  (p=0.007,
difference between alcohol addicts, social significant), a  vegetarian diet 1is

drinkers, and non-drinkers in premature vs.
thereby
consumption does not appear to be a major
risk factor for premature CAD. Physical
exercise (p < 0.001, highly significant) lack
is significantly
associated with premature CAD. Anxiety (p
= 0.066, borderline significance); anxiety
may have some association with premature
CAD, but it is not statistically significant.
Depression (p < 0.001, highly significant),
is significantly more common in non-
premature CAD patients. High salt intake (p
= 0.003, significant), 67.5% of premature
CAD patients reported high salt intake vs.
32.5% in non-premature CAD; high salt
intake is significantly associated with
premature CAD. Overeating (p =0.913, not
significant), 57.0% of premature CAD
vs. 43.0%
premature CAD, overeating does not show
a signiﬁcant association with premature

non-premature

of physical

patients overate

CAD,

exercise

alcohol

in non-

significantly associated with premature

CAD. This

could be due

to other

confounding dietary habits. Fatty diet
intake (p<0.001, highly significant), 39.1%
of premature CAD patients had a fatty diet
vs. 60.9% in non-premature CAD, a fatty
diet is significantly more common in non-
premature CAD patients. Activity Type (p
= 0.024, significant), indoor activities is
significantly associated with premature
CAD, suggesting a sedentary lifestyle may

contribute to early disease onset.

Overall conclusion, significant lifestyle
factors associated with premature CAD (p
< 0.05) are lack of physical exercise, high
salt intake, vegetarian diet, indoor activity

(sedentary

lifestyle factors
premature CAD are depression, fatty diet
intake, outdoor activity, lastly, alcohol use,
anxiety, and overeating are not significant
[Table 2].

lifestyle),

while

significant
associated with non-

Table 2: Lifestyle and stress variables distribution and association in patients with pCAD and non-pCAD.

. PCAD Non-pCAD Total
iifestyles and stress (n=198) (n=152) (n=350) Chi-square ~Sig.
n (%) n (%) n (%)

Alcohol use Addict 2(33.3) 4 (66.7) 6 (1.7) 1.444 0.541a
Social 5(62.5) 3(37.5) 8(2.3)
No 191 (56.8) 145 (43.2) 336 (96.0)

Physical exercise ~ Yes 24 (36.9) 41 (63.1) 65 (18.6) 12.543 <0.001*
No 174 (61.1) 111 (38.9) 285 (81.4)

Anxiety Yes 103 (52.3) 94 (47.7) 197 (56.3) 3.371 0.066
No 95 (62.1) 58 (37.9) 153 (43.7)

Depression Yes 38 (38.8) 60 (61.2) 98 (28.0) 17.545 <0.001*
No 160 (63.5) 92 (36.5) 252 (72.0)

High salt intake Yes 79 (67.5) 38 (32.5) 117 (33.4) 8.577 0.003*
No 119 (51.1) 114 (48.9) 233 (66.6)

Over eating Yes 61 (57.0) 46 (43.0) 107 (30.6) 012 0.913
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No 137 (56.4) 106 (43.6) 243 (69.4)

Vegetarian Yes 60 (69.0) 27 (31.0) 87 (24.9) 7.239 0.007*
No 138 (52.5) 125 (47.5) 263 (75.1)

Fatty diet intake Yes 43 (39.1) 67 (60.9) 110 (31.4) 19.952 <0.001*
No 155 (64.6) 85 (35.4) 240 (68.6)

Activity Outdoor 14 (38.9) 22 (61.1) 36 (10.3) 5.107 0.024*
Indoor 184 (58.6) 130 (41.4) 314 (89.7)
Total 198 (56.6) 152 (43.4) 350 (100.0)

CAD; Coronary artery disease.

* The Chi-square statistic is significant at the .05 level. a. Fisher's Exact Test used.

Subgroups of CAD (p < 0.001, highly
significant), STEMI (ST-Elevation
Myocardial Infarction) and Non-STEMI
presentations are completely segregated, all
premature STEMI cases (100%) are
classified under the "Not premature
STEMI" group, while all premature non-
STEMI cases are in the "Not premature
non-STEMI" group, the classification of
STEMI and Non-STEMI is highly
associated with the premature vs. non-
premature CAD categorization, showing a
statistically absolute relationship.
Employment Status (p = 0.064, borderline
significance), 62.9% of employed
individuals had premature CAD, compared
to 37.1% with non-premature CAD. there is
a trend that employed individuals may be
more likely to develop premature CAD, this
does not reach statistical significance (p >
0.05). Ever Smoking (p=0.012, significant),
65.2% of premature CAD patients were
ever smokers, compared to 34.8% in non-
premature CAD, smoking history is
significantly associated with premature
CAD, reinforcing its role as a major
modifiable risk factor. Ever alcohol use (p=
0.613, not signiﬁcant), 50.0% of premature

CAD patients had a history of alcohol use,
which is similar to the 50.0% in non-
premature CAD, alcohol use does not show
a significant association with premature
CAD. Obesity (BMI>30) (p=0.005,
significant), 46.2% of premature CAD
patients were obese, compared to 53.8% in
non-premature CAD, obesity is
significantly = associated  with  non-
premature CAD rather than premature
CAD, suggesting other factors may
contribute more strongly to early onset
CAD. Lack of exercises (p < 0.001, highly
significant), 61.1% of premature CAD
patients lacked exercise vs. 38.9% in non-
premature CAD, lack of physical activity is
strongly associated with premature CAD,
reinforcing the importance of exercise in
cardiovascular health.

Overall conclusion, factors significantly
associated with premature CAD (p < 0.05)
are ever smoking, obesity (BMI >30), lack
of exercise, CAD classification
(STEMI/Non-STEMI), while, factors that
are borderline significant are employment
status, and factors not significantly
associated with premature CAD are alcohol
use [Table 3].

Table 3: Premature subgroups, employment, and further lifestyles variables distribution and association

in patients with pCAD and non-pCAD.

PCAD Non- Total
Clinical, Employment & Behavior (n=198) pCAD (n=350) Chi- Si
characteristics (n=152) square &
n (%) n (%) n (%)
Subgroups _ Prematurc STEMI 0(0.0) 20(1000) 20(57) _ 350.000 <0.001*
Not premature STEMI 81(100.0)  0(0.0) 81 (23.1)
Premature Not STEMI 0(0.0) 132 (100.0) 132 (37.7)
Not premature not STEMI 117 (100.0) 0 (0.0) 117 (33.4)
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Employment  Yes 83(62.9)  49(37.1)  132(37.7) 3.432  0.064
No 115(52.8) 103 (47.2) 218 (62.3)

Ever Smoking ~ Yes 86(652)  46(34.8)  132(37.7) 6350  <0.012*
No 112(51.4) 106 (48.6) 218 (62.3)

Ever alcohol Yes 7 (50.0) 7 (50.0) 14 (4.0) 256 0.613

use No 191 (56.8)  145(432) 336 (96.0)

Obesity Yes 55(46.2)  64(53.8)  119(34.0) 7.866  0.005*

(BMI=>30) No 143 (61.9) 88(38.1) 231 (66.0)

Lack Exercise  Yes 174 (61.1) 111 (38.9) 285 (81.4) 12.543 <0.001*
No 24 (36.9) 41 (63.1) 65 (18.6)
Total 198 (56.6) 152 (43.4) 350 (100.0)

*_ The Chi-square statistic is significant at the .05 level.

The bivariate analysis revealed multiple
significant associations between
demographic, clinical, and behavioral
characteristics with pCAD. However, these
associations are likely influenced by
confounding factors, as many risk factors
such as smoking, obesity, and physical
inactivity are interrelated. For instance,
obesity and lack of exercise may
independently contribute to CAD while
also being linked to other risk factors like
hypertension or diabetes. Additionally, the
observed associations may be affected by
differences in demographic or lifestyle
characteristics. To accurately determine the
independent predictors of premature CAD
and control for potential confounders, a
multivariable logistic regression analysis
were used as seems to be essential. This

approach will allow for the adjustment of
confounding variables, ensuring that the
identified risk factors remain significant
even after accounting for other influencing
variables, ultimately providing a clearer
understanding of the true determinants of
premature CAD.

The improved stepwise multiple logistic
regression final model with accuracy
(predicts premature CAD more effectively)
of 70.0%, sensitivity (correctly predicting
premature CAD cases) of 63.2%, and
specificity  (correctly predicting non-
premature CAD cases) is 75.3%, shows
improvement (R2 = 33.8) with previously
of (28.5%), and Good fit (p > 0.05),
meaning model predictions match observed
data well [Tables 4, and 5].

Table 4: Model Performance (Classification Tables & Model Summary)

Coemmare A (" brematre Cap o Overall Accray (%
Step 1 64.50% 64.10% 64.30%
Step 2 40.80% 88.90% 68.00%
Step 3 47.40% 85.40% 68.90%
Step 4 59.90% 76.80% 69.40%
Step 5 (Final Model) 63.20% 75.30% 70.00%
Table 5: Model Fit & Goodness-of-Fit Tests
Test Value
Nagelkerke R? 33.80%

Hosmer-Lemeshow Test (p = 0.422)

Good fit (p > 0.05), meaning model predictions match observed

data well.
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DISCUSSION

In this study, PCAD was more likely to be
seen among females than males, while
males were more likely to develop NPCAD.
Additionally, Family history plays a
significant role in the development process
of the disease and its risk factors. Patients
with positive family history have an
approximately 1.5- to 2.0-fold higher risk
of CHD independent of conventional risk
factors?!!. Similarly, patients with PCAD
had a slightly more contribution of family
history compared to NPCAD cases. The
role of genetics, through the family history,
is well identified. Across a long-term
follow-up, patients with a premature family
history of CAD showed a significant
association with a persistent increase in
mortality of CHD?> 23], A family history of
CHD is an independent risk factor for
premature CHD!?*). Chacko and colleagues
found a prevalence of 24%, and the risk
increases linearly with the number of
family members affected®!. In this study,
54% of the cases had a positive family
history of CAD and a statistically slightly
more significant toward PCAD. Despite
that, until now, Family history has not been
added to the available cardiovascular (CV)
risk scores (SCORE, ESC 2016-; PCE,
AHA 2019-; Framingham Heart Study Risk
Score and QRISK3, NICE 2023)%1
Mechanisms of PCAD include inherited
pathologies such as familial
hypercholesterolemia, genetic factors that
affect atherosclerosis development,
inherited risk factors such as hypertension,
and shared lifestyle such as physical
inactivity®®,

As for the type of presentation, PCAD was
more likely to present as NSTEMI.
Furthermore, one of the significant
modifiable risk factors associated with ACS
was hypertension. Its presence alone with
CAD can significantly elevate
cardiovascular-related comorbidities such
as diabetes mellitus and obesity and the risk
of all-cause mortality!?®). In this study,
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nearly half of the cases of PCAD were
hypertensive. Similarly, Li and Wang et al.
also found a high prevalence of
hypertension among the younger age
groups®®. This study shows that the
presence of Hypertension is a significant
factor for PCAD.

Former smokers, patients with diabetes, and
obesity all were significantly correlated to
PCAD. All of these factors were regarded
as thrombotic and atherosclerotic with
significant contribution to the development
of CADE"3%  Another case-control study
conducted in India supported the presence
of both thrombotic and atherosclerotic risk
factors that were significant among young
populations®%, Despite that,
Hyperlipidemia is regarded as one of the
significant risk factors of CADP! and
lipid-lowering therapy is one of the key
treatments among patients with CADB?! in
this study there was no significant
difference between both groups indicating
that hyperlipidemia doesn’t affect the
maturity of CAD plaque. However, further
studies are required.

Many other factors contribute to the
development of CAD, such as lifestyle and
stress-related factors. In this study,
alcohol®®! had no significant difference
between both groups and this could be
attributed to the community as the vast
majority are non-alcohol drinkers. Lack of
physical activity has been associated with
the development of PCAD in our study and
similar strong findings were seen for indoor
activities. Both factors are among the
significant modifiable risk factors of CAD
and all-cause mortality [34]. This indicates
that a sedentary lifestyle is one of the major
contributing factors for early disease onset
and PCAD.

Additionally, despite the complex and
multifactorial relationship between stress
and CADPS,  other  psychological
disturbances such as anxiety, and
depression can play a role in the
development of CADB®37] Nevertheless,
anxiety did not show a strong association
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with PCAD, while Depression was
significantly more common among
NPCAD and was independently associated
with high cardiovascular-related morbidity
and mortality®®7],

A salty diet is one of the contributing
factors to CADP®. Presence of this habit at
high percentages, 67.5% in our study,
among young populations can indicate a
major future health related consequence®”!
starting form CAD and in our study, the
correlation was significant with PCAD. As
for over-eating, no significant difference
can be seen. Despite that fatty diet was
more significant among NPCAD.

Strength Points and Limitations

One of the limitations which was faced in
this study it included only patients and there
were no healthy matching group to be
compared with. Another study is required to
assess the patients with PCAD to healthy
groups with matched age and gender.
Additionally, a larger sample size is
required. However, this represents a single
center study. In this study all potential
biases were avoided as much as possible.
Conclusion and Recommendation
Highly significant findings were seen and
discussed in this study. Patients with PCAD
have significant predictors which could
indicate the high riskiness of the case. This
indicates that younger females, those with a
family history of CAD, NSTEMI type of
ACS, D.M., Hypertension, Former
smokers, and obesity, presence of anyone
or more of these factors can lead
significantly to PCAD, with P values <
0.05. Additionally, lifestyle and food
factors such as lack of physical activity, in
door activity, high salt intake and
vegetarian diet were significantly corelated
to PCAD. This study comes to the
conclusion that a greater focus shall be
placed on the premature CAD as well as the
usual risk factors which contribute to the
pathogenesis of the disease through
awareness campaigns. It is recommended to
starts a large scaled public awareness on the
importance of avoiding risk factors of ACS

among population generally and young
adults specifically.
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