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Abstract 
It is well-known that there are several effects of the clinical history of diseases on 

cardiovascular risk factors [1-3]. The current editorial report focuses on the impact of 
the clinical history of diseases on cardiovascular risk factors. The considered clinical 
history of diseases are history of diabetes mellitus, history of hypertension, history of 
myocardial infarction, history of coronary artery bypass surgery and history of 
angioplasty. On the other hand, the considered cardiovascular risk factors are systolic 
blood pressure (SBP), basal blood pressure (BBP), maximum blood pressure (MBP), peak 
heart rate (PHR), basal heart rate (BHR), maximum heart rate (MHR), baseline cardiac 
ejection fraction (BCEF), ejection fraction on dobutamine dose (EFD). The associations 
between the above clinical history of diseases and cardiovascular risk factors are focused 
in the current report. These associations are little studied in the previous articles [1-3]. 
The current report searches the associations between the clinical history of diseases and 
cardiovascular risk factors based on a real data set of 558 subjects who underwent 
dobutamine stress echocardiography (DSE) [4]. These associations are derived based on 
the model of each cardiovascular risk factor on the remaining covariates. It is derived 
herein that each cardiovascular risk factor’s mean, or variance, or both is statistically 
significant, or partially associated with one, or more clinical history of diseases. Therefore, 
clinical history of diseases should be considered for heart disease treatments.
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For ready reference, the considered DSE data set factors/ variables are reproduced 
as follows: Age, Gender (male=0, female=1), BBP, SBP, BHR, PHR, Product of BBP & BHR, 
Product of PHR & SBP, MHR, Dobutamine dose (DOSE), MBP, Product of maximum DOSE 
& MBP, Percent maximum predicted heart rate, Dobutamine dose at maximum double 
product, BCEF, EFD, chest pain (yes (y)=0, no (n)=1), positive stress on echocardiogram 
(y=0, n=1), recent angioplasty (y=0, n=1), resting wall motion abnormality on 
echocardiogram (y=0, n=1), recent bypass surgery (y=0, n=1), new myocardial infarction 
(y=0, n=1), death (y=0, n=1), history of hypertension (y=0, n=1), history of diabetes 
mellitus (y=0, n=1), history of myocardial infarction (y=0, n=1), history of coronary artery 
bypass surgery (y=0, n=1), history of angioplasty (y=0, n=1), history of smoking (y=0, 
n=1), baseline electrocardiogram diagnosis (y=0, n=1). Note that there are 8 cardiovascular 
disease risk factors and 5 clinical history of diseases in the DSE data set.

The association between clinical history of diseases and cardiovascular risk factors 
can be obtained by modeling each cardiovascular risk factor on all the remaining 
factors/variables. Note that each cardiovascular risk factor is positive, heteroscedastic, 
continuous and non-normal, so it can be modeled suitably by joint generalized linear 
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models (JGLMs), which are clearly illustrated in the book by 
[5,6]. Based on each cardiovascular risk factor modeling by 
JGLMs fitting, the following relationships between clinical 
history of diseases and cardiovascular risk factors have been 
derived. 

The analysis of BBP shows that mean BBP is directly 
associated with history of hypertension (P=0.1124), indicating 
that DSE patients with no history of hypertension have higher 
mean BBP [1]. 

The SBP analysis reveals that mean SBP is inversely 
associated with history of hypertension (P=0.0541), indicating 
that it is higher for the DSE patients with history of 
hypertension. Also variance of SBP is directly associated with 
history of hypertension (P=0.0003), concluding that SBP 
variance is highly scattered for the DSE patients with no 
history of hypertension [1]. 

The MBP analysis shows that mean MBP is inversely 
associated with history of myocardial infarction (P=0.0860), or 
history of coronary artery bypass surgery (P=0.0529), 
interpreting that DSE patients with history of myocardial 
infarction, or history of coronary artery bypass surgery have 
higher mean MBP [1].

The BCEF analysis reveals that mean BCEF is inversely 
associated with history of myocardial infarction (P=0.0658), 
implying that BCEF is higher for DSE patients with history of 
myocardial infarction. Also, mean BCEF is directly associated 
with history of angioplasty (P=0.0384), concluding that mean 
BCEF is higher for the DSE patients with no history of 
angioplasty. Variance of BCEF is directly associated with 
history of hypertension (P=0.1894), or history of coronary 
artery bypass surgery (P=0.0375), implying that BCEF values 
are largely scattered for the DSE patients with no history of 
hypertension, or history of coronary artery bypass surgery [3]. 

The EFD analysis presents that EFD variance is inversely 
associated with history of angioplasty (P=0.1521), indicating 
that EFD values are highly scattered for the DSE patients with 
history of angioplasty. Also EFD variance is directly associated 
with history of coronary artery bypass surgery (P=0.1392), 
concluding that EFD values are highly scattered for the DSE 
patients with no history of coronary artery bypass surgery [3]. 

The BHR analysis reveals that BHR variance is inversely 
associated with history of angioplasty (P=0.0741), implying 
that BHR values are highly scattered for the DSE patients with 
history of angioplasty [2]. 

The PHR analysis shows that mean PHR is directly 
associated with history of diabetes mellitus (P=0.0030), 
concluding that it is higher for the DSE patients with no 
history of diabetes mellitus. Also PHR variance is inversely 
associated with history of diabetes mellitus (P<0.001), and 
history of coronary artery bypass surgery (P=0.0751), implying 
that PHR values are highly scattered for the DSE patients with 
history of diabetes mellitus, or history of coronary artery 
bypass surgery [2]. 

The MHR analysis shows that mean MHR is directly 
associated with history of diabetes mellitus (P=0.0562), or 
history of angioplasty (P=0.0011), concluding that it is higher 
for the DSE patients with no history of diabetes mellitus or 
history of angioplasty. Also MHR variance is inversely 
associated with history of diabetes mellitus (P<0.001), or 
history of angioplasty (P<0.001), interpreting that MHR values 
are highly scattered for the DSE patients with history of 
diabetes mellitus, or history of angioplasty [2]. 

These above associations between clinical history of 
diseases and cardiovascular risk factors for DSE patients are 
summarized in Table 1.

Table 1: Relationships between clinical history of diseases and 
cardiovascular risk factors

Model Cardiovascular 
risk factors

Association with clinical 
history of diseases

Association 
type 

P-value

M
ea

n

BBP History of hypertension Directly 0.1124
SBP History of hypertension Inversely 0.0541
MBP History of myocardial 

infarction
Inversely 0.0860

MBP History of coronary artery 
bypass surgery

Inversely 0.0529

BCEF History of myocardial 
infarction

Inversely 0.0658

BCEF History of angioplasty Directly 0.0384
PHR History of diabetes mellitus Directly 0.0030
MHR History of diabetes mellitus Directly 0.0562
MHR History of angioplasty Directly 0.0011

Di
sp

er
sio

n

SBP History of hypertension Directly 0.0003
BCEF History of hypertension Directly 0.1894
BCEF History of coronary artery 

bypass surgery
Directly 0.0375

EFD History of angioplasty Inversely 0.1521
EFD History of coronary artery 

bypass surgery
Directly 0.1392

BHR History of angioplasty Inversely 0.0741
PHR History of diabetes mellitus Inversely <0.001
PHR History of coronary artery 

bypass surgery
Inversely 0.0751

MHR History of diabetes mellitus Inversely <0.001
MHR History of angioplasty Inversely <0.001

The relationships between clinical history of diseases and 
cardiovascular risk factors have been derived by adopting 
gamma JGLMs of each cardiovascular risk factor. The above 
outcomes reveal that cardiovascular risk factors are highly 
associated with clinical history of diseases. These outcomes 
support that clinical history of diseases are definitely a risk 
factor of heart disease. These outcomes will be helpful for 
medical practitioners to provide better treatment for heart 
patients. 
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