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Abstract

Objectives: This article aims to identify the determinants of the Systolic Blood Pres-
sure (SBP), Diastolic Blood Pressure (DBP) and the Heart Rate (HR) of the Acute
Myocardial Infarction (AMI) patients in the Worcester Heart Attack Study (WHAS).
Background: Little is known about the determinants of SBP, DBP and HR of AMI
patients in the WHAS.

Methods: The responses DBP, SBP and HR are positive with non-constant varianc-
es, so joint log-normal or gamma model fittings are appropriate for these responses.
Results: Mean DBP is inversely separately associated with age (P < 0.001), conges-
tive heart complications (CHF) (P = 0.007) and Myocardial Infarction (MI) order
(MIORD) (P = 0.054), and it is directly separately associated with HR (P < 0.001),
SBP(P < 0.001), a trial fibrillation (AFB) (P = 0.072), cardiogenic shock (SHO) (P =
0.036), myocardial infarction (MI) type (MITYPE) (P <0.001). Mean SBP is nega-
tively separately associated with HR (P <0.001), AFB (P=0.011), SHO (P <0.001),
MITYPE (P <0.001), and it is positively separately associated with age (P =0.013),
sex (P =0.002), DBP (P < 0.001), history of cardiovascular disease (CVD) (P =
0.011). Mean HR is inversely separately associated with SBP (P < 0.001), history of
cardiovascular disease (CVD) (P = 0.095), complete heart block (CV3) (P =0.033),
MITYPE (P <0.001), cohort year (YEAR) (P =0.032), and it is positively separately
associated with AGE (P = 0.039), DBP (P < 0.001), CHF (P <0.001).

Conclusions: Determinants of mean and variance of SBP, DBP and HR of AMI
patients in the WHAS are derived in this report. Effects of these determinants on
their responses are also derived. These derived effects are almost new in the WHAS
literature.
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It is well-known that the hypertension is positively
associated with stroke for 54%, and 47% of ischaemic heart
diseasel!. In addition, it affects 30% of the adult population™.
Generally, blood pressure, heart rate and hypertension are a very
complex medical condition, and they practically exist togeth-
erl’3l. Generally, hypertension is managed by pharmacothera-
py. In the market, lots of drugs are available for hypertension
management, but the effective rate of any drug is approximately
50%*. There are several risk factors (such as family history,
sleep apnoea, biochemical and lifestyle parameters) are asso-
ciated with uncontrolled blood pressure. Note that the genetic

effects and the intra-individual blood pressure variation have a
great impact on the drug responsel>®.. Hypertension and cardiac
risk factors for the patients who underwent dobutamine stress
echocardiography have been studied recently in many arti-
cles”19,

In epidemiology, the main aim is to determine the risk
factors of a disease. In clinical medicine, it is also important to
identify the risk factors of a particular disease. Determinants of
heart rate and blood pressures are identified in the earlier re-
search articles using statistical tools, namely, analysis of vari-
ance, z-test, Chi-square test, regression analysis!!"'l, Note that
the physiological data are generally heterogenous. Therefore,
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the earlier used approaches as mentioned above are not appro-
priate!'>!%l, Moreover, there is very little study (based on our
knowledge) of identifying the determinants of blood pressures
and heart rate of AMI patients in the WHAS data set!'’). General-
ly, a positive data set (which takes always positive values) is an-
alyzed using gamma or log-normal model'®!*¥], For a positive
response variable, the variance may be non-constant, as its vari-
ance may have relationship with the mean. In the present study,
the responses DBP, SBP and HR are all positive and non-con-
stant variances. These points have motivated us to identify the
determinants of AMI risk factors in the WHAS data set!'”!.

The present report aims to identify the statistical sig-
nificant determinants of diastolic BP, systolic BP and the heart
rate of AMI patients in the WHAS data set!!”). It examines the
determinants which are associated with the responses DBP, SBP
and HR. In addition, it identifies the effects of the determinants
on the respective responses. This report has identified many de-
terminants of DBP, SBP and HR of 500 patients with 21 factors/
variables in the WHAS data set. Note that these three responses
are positive, non-constant variances and non-replicated. Statis-
tical joint generalized linear gamma and Log-normal models
are the suitable tools for analyzing this WHAS data set!!>!161820],
These two models are shortly described in the following section.

Methods

The present responses DBP, SBP and HR are all posi-
tive with non-constant variances. The positive data set is gener-
ally analyzed by using gamma or log-normal generalized linear
models!'®!], These two joint generalized linear models are clear-
ly described in'>!¢2%, For ready reference, these two models are
shortly reproduced herein. For the positive data y’s with vari-
ance ¢, if

E(y)= u,and Var (Y) = o’p’

The transformation Z, = log (Y,) is used to stabilize the
variance Var (Z,) = ¢.°. However, if a parsimonious model is es-
sential, an improved transformation is used. Therefore, various
model assumptions may be failed by a single data transforma-
tion. Nelder and Lee?! proposed using joint Generalized Linear
Models (GLMs) for the mean and dispersion.

For the positive response Y, the log transformation Z,
=logY, is used. For the log-normal distribution, a joint modeling
of the mean and dispersion is given by
E(Z)=pzand Var (Z) =0’

zi

w,=x'pandlog(s,’) =g'y,

Where x;' and g are the row vectors for the regression coeffi-
cients f and v in the mean and dispersion model, respectively.

The Joint Generalized Linear Models (JGLMs) is used
for analyzing positive data y, . If

E(y) = u,and Var (y) = o7 V(u,),

Where V (u,) is the variance function and ’s the dispersion pa-
rameters. Note that in GLMs, the variance has two components.
One is ¥(u,) which depends on the mean changes, and the o is
independent of mean adjustment. It is well known that the vari-
ance function identifies the GLM family distribution. For exam-
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ple, the GLM distribution is Poisson if V (1 ) = i, gamma if V(u
)=u?,normal if V(i )= 1, etc. Therefore, the joint mean and the
dispersion models are

ni = g(:u,) = Xitﬂ and Si = h(GiZ) = WiLYn

Where g(*) and h(*) are GLM link functions (a function between
the mean or the variance and the linear predictors) respectively,
for the mean and the dispersion and x;", w,' are the row vectors
respectively, for the regression models of mean and dispersion.
Note that the Maximum Likelihood (ML) Method And The Re-
stricted ML (REML) are applied respectively, for estimating the
mean and dispersion parameters??*?!). For further study, readers
may go through?>?3,

WHAS Data Description, Analysis, Results and Interpreta-
tions

WHAS data description: The Worcester heart attack study was
conducted by Dr. Robert J. Goldberg, Department of Cardiology
at the University of Massachusetts Medical School. The WHAS
data set contains 21 variables/ factors on 500 subjects!'”). This
data can be found at the following Wiley’s FTP site: ftp//ftp.
wiley.com/public/sci tech med/survival.

This data set has been collected to identify the vari-
ables/ factors which are correlated with trends over time in the
survival & incidence rates, following hospital admission for
AMI. This data set has been collected beginning in 1975 and ex-
tending through 2001 on all AMI patients admitted to hospitals
in the Worcester, Massachusetts Standard Metropolitan Statisti-
cal Area. The factors/ variables of the WHAS are:

1. Age at hospital admission (AGE), 2. Gender (0 = male, 1 = fe-
male) (SEX), 3. Initial Heart Rate (HR), 4. Initial Systolic Blood
Pressure (SBP), 5. Initial Diastolic BP (DBP), 6. Body Mass
Index (BMI), 7. History of Cardiovascular Disease (0 = no, 1
= yes) (CVD), 8. Atrial Fibrillation (0 = no, 1 = yes) (AFB),
9. Cardiogenic Shock (0 = no, 1 = yes) (SHO), 10. Congestive
Heart Complications (0 = no, 1 = yes) (CHF), 11. Complete
Heart Block (0 = no, 1= yes) (AV3), 12. MI Order (0 = first, 1 =
recurrent) (MIORD), 13. MI type (0 =non Q-wave, 1 = Q-wave,
where the Q wave represents the normal left-to-right depolarisa-
tion of the interventricular septum) (MITYPE), 14. Cohort Year
(1=1997,2=1999,3=2001) (YEAR), 15. Hospital Admission
Date (ADMITDATE), 16. Hospital Discharge Date (DISDATE),
17. Date of last follow up (FDATE), 18. Length of hospital Stay
days from hospital admission to hospital discharge (LOS), 19.
Discharge Status from Hospital (0 = alive, 1 = dead) (DSTAT),
20. Total Length of Follow-Up Days from Hospital Admission
Date to Date of Last Follow-Up (LENFOL), 21. Vital status at
last follow-up (0 = alive, 1 = dead) (FSTAT).

Variables

Dependent variables: This report aims to locate the determi-
nants of SBP, DBP and HR of the WHAS data set. Here we have
considered three separate analyses. In the first analysis, we have
considered the DBP as the dependent variable, and the remaining
others are considered as the explanatory variables. The second
analysis considers the SBP as the dependent variable, and the
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remaining others as the independent variables. The third analysis
considers the HR as the dependent variable, and the remaining
others are treated as the explanatory variables.

Independent variables: The WHAS data set contains two sets
of independent variables, namely, qualitative and quantitative.
Only six are continuous variables and the remaining fifteen are
categorical variables. Levels of the categorical variables are de-
scribed as in above.

The Diastolic Blood Pressure (DBP) analysis, results and in-
terpretations: The continuous response DBP has been modeled
based on the remaining other factors/ variables using both the
gamma and the Log-normal models. The selected models have
the smallest Akaike Information Criterion (AIC) value in each
class. Note that the AIC selects a model which minimizes the
predicted additive errors and squared error loss?¥. It is observed
that the gamma model fit (AIC = 4173.974) gives better results
than the Log-normal fit (AIC = 4257.000). The summarized
joint gamma model fit results are displayed in (Table 1).

Table 1: Mean & variance models of Gamma fit results of Diastolic Blood Pressure (DBP).

Model Covariate Estimate Standard error t-value P-value
Constant 3.5001 0.09484 36.906 <0.001
AGE -0.0030 0.00072 -4.157 <0.001
SEX -0.0244 0.01829 -1.333 0.183
Heart Rate (HR) 0.0019 0.00037 5.302 <0.001
Systolic BP (SBP) 0.0057 0.00029 19.639 <0.001

Mean Model Body Mass Index (BMI) 0.0024 0.00193 1.236 0.217
Atrial Fibrillation (AFB) 0.0377 0.02093 1.803 0.072
Cardiogenic Shock (SHO) 0.0712 0.03384 2.104 0.036
Congestive Heart Complications (CHF) -0.0541 0.01996 -2.712 0.007
MI Order (MIORD) -0.0415 0.02152 -1.930 0.054
MI Type (MITYPE) 0.1059 0.01971 5.372 <0.001
Constant -5.556 0.4063 -13.676 <0.001
Systolic BP (SBP) 0.007 0.0020 3.323 0.001
Body mass index (BMI) 0.042 0.0125 3.347 0.001
Atrial Fibrillation (AFB) -0.496 0.1819 -2.724 0.007

Dispersion Model
Complete heart block (AV3) -1.334 0.4741 -2.814 0.005
MI Order (MIORD) 0.460 0.1393 3.300 0.001
Cohort year (YEAR)2 0.480 0.1673 2.870 0.004
Cohort year (YEAR)3 0.453 0.1815 2.497 0.013

To examine the appropriate model fit (in Table 1), diagnostic plots are very important. As a diagnostic plot, the absolute
residuals are plotted with respect to fitted values in Figure 1(a) which is completely a flat diagram with the running means, indicating
that the variance is constant for the fitted model. Figure 1(b) reveals the normal probability plot of the gamma fitted mean model
(Table 1), which does not show any lack of fit for variables or outliers, as there is not any gap in the figure.

Figure 1: For the gamma fitted models of diastolic blood pressure (Table 1), the (a) absolute residuals plot with respect to fitted values, and the (b)

normal probability plot of the mean model.

Das, R.N

89

J Heart Cardiol | Volume 2: Issue 2




Determinants of Acute Myocardial Infarction

From Table 1, the following results and the interpreta-
tions about DBP can be obtained.
(1) The mean DBP is inversely associated with the AGE (P <
0.001), indicating that the DBP increases as the age decreases.
Note that the average age of the subjects is 69.85 years, and the
minimum age is 30 years, while the maximum age is 104 years.
Therefore, the DBP is high for the younger AMI patients in the
WHAS data set.
(i1) The mean DBP is positively associated with the Heart Rate
(HR) (P < 0.001), indicating that the DBP increases as the HR
increases.
(iii)) The mean DBP is positively associated with the Systolic
Blood Pressure (SBP) (P < 0.001), indicating that the DBP in-
creases as the SBP increases, which is observed in practice.
(iv) The mean DBP is positively associated with the atrial fibril-
lation (0 = no, 1 = yes) (AFB) (P = 0.072), indicating that the
AMI patients with AFB have higher DBP.
(v) The mean DBP is positively associated with the cardiogenic
shock (0 = no, 1 = yes) (SHO) (P = 0.036), indicating that the
AMI patients with SHO have higher DBP.
(vi) The mean DBP is negatively associated with the congestive
heart complications (0 = no, 1 = yes) (CHF) (P=0.007), indicat-
ing that the AMI patients without CHF have higher DBP.
(vii) The mean DBP is negatively associated with the myocar-
dial infarction (MI) order (0 = first, 1 = recurrent) (MIORD) (P
= 0.054), indicating that the AMI patients at first MIORD have
higher DBP.
(viii) The mean DBP is positively associated with the MI type (0
=non Q-wave, 1 = Q-wave) (MITYPE) (P < 0.001), indicating

that the AMI patients with Q-wave MITYPE have higher DBP.
(ix) Variance of DBP is positively associated with the SBP (P
= 0.001), indicating that the DBP variance is high for the AMI
patients having high SBP.

(x) DBP variance is positively associated with the body mass in-
dex (BMI) (P =0.001), indicating that the DBP variance is high
for the AMI patients having high BMI.

(xi) DBP variance is negatively associated with the AFB (P =
0.007), indicating that the DBP variance is high for the AMI pa-
tients with no AFB.

(xii) DBP variance is negatively associated with the complete
heart block (0 = no, 1 = yes) (AV3) (P = 0.005), indicating that
the DBP variance is high for the AMI patients with no AV3.
(xiii) DBP variance is positively associated with the MIORD (P
= 0.001), indicating that the DBP variance is high for the AMI
patients with recurrent MIORD.

(xiv) DBP variance is positively associated with the cohort year
(1=1997,2=1999,3=2001) (YEAR) at (2=1999) (P =0.004)
and, at (3 =2001) (P =0.013), indicating that the DBP variance
is higher for the AMI patients at YEAR 2 or 3, than 1.

The Systolic Blood Pressure (SBP) analysis, results and interpre-
tations: The continuous response SBP has been modeled based
on the remaining other factors/ variables using both the gam-
ma and the Log-normal models. The selected models have the
smallest AIC value in each class. In this case, the Log-normal
model fit (AIC = 4559.000) gives better results than the gamma
fit (AIC = 4572.512). The summarized joint Log-normal model
fit results are displayed in (Table 2).

Table 2: Mean & variance models of Log-normal fit results of Systolic Blood Pressure (SBP).

Model Covariate Estimate Standard error | t-value P-value
Constant 4.3285 0.07441 58.17 <0.001
AGE 0.0015 0.00059 2.49 0.013
SEX 0.0474 0.01567 3.03 0.002
Heart rate (HR) -0.0012 0.00032 -3.68 <0.001
Diastolic BP (DBP) 0.0071 0.00036 19.88 <0.001

Mean Model
Body mass index (BMI) 0.0019 0.00150 1.26 0.208
History of Cardiovascular Disease (CVD) 0.0409 0.01611 2.54 0.011
Atrial Fibrillation (AFB) -0.0529 0.02069 -2.56 0.011
Cardiogenic Shock (SHO) -0.1761 0.04565 -3.86 <0.001
MI Type (MITYPE) -0.0612 0.01676 -3.65 <0.001
Constant -4.166 0.1608 -25.907 <0.001
History of Cardiovascular Disease (CVD) 0.482 0.1514 3.182 0.002
Cardiogenic Shock (SHO) 0.468 0.3328 1.407 0.160

Dispersion Model
MI Order (MIORD) -0.205 0.1394 -1.470 0.142
Cohort year (YEAR)2 0.257 0.1584 1.619 0.106
Cohort year (YEAR)3 0.526 0.1675 3.139 0.160

For the fitted Log-normal models (Table 2) of SBP, the model fitting diagnostic plots-residual and normal probability plots
are displayed in Figure 2. Figure 2(a) presents the absolute residuals plot (Table 2) with respect to fitted values. It is almost flat,
except the left tail, as the largest residual is located at the left boundary. Thus, the left tail of Figure 2(a) is decreasing. Figure 2(b)
gives the normal probability plot of the Log-normal fitted mean model (Table 2). It does not show any lack of fit, as there is not any

gap in the figure.
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Figure 2: For the fitted Log-normal models of systolic blood pressure (Table 2), the (a) absolute residuals plot with respect to fitted values, and the

(b) normal probability plot of the mean model.

From (Table 2), the following results and the interpre-
tations about SBP can be obtained.
(i) The mean SBP is directly associated with the AGE (P =
0.013), indicating that the SBP increases at older ages. Note that
the average age of the subjects is 69.85 years with minimum age
is 30 years.
(1) The mean SBP is directly associated with the SEX (0 = male,
1 = female) (P = 0.002), indicating that that the SBP is higher for
female than the male AMI patients.
(iii) The mean SBP is negatively associated with the HR (P <
0.001), indicating that the SBP increases as the HR decreases.
(iv) The mean SBP is directly associated with the DBP (P <
0.001), indicating that the SBP increases as the DBP increases,
which is observed in practice.
(v) The mean SBP is directly associated with the history of car-
diovascular disease (0 =no, 1 =yes) (CVD) (P=0.011), indicat-
ing that the SBP is higher of AMI patients with CVD.
(vi) The mean SBP is negatively associated with the atrial fibril-
lation (0 = no, 1 = yes) (AFB) (P = 0.011), indicating that the
SBP is higher of AMI patients without AFB.
(vii) The mean SBP is negatively associated with the cardiogen-
ic shock (SHO) (0 =no, 1 = yes) (SHO) (P < 0.001), indicating

that the SBP is higher of AMI patients without SHO.

(viii) The mean SBP is negatively associated with the MI type
(MITYPE) (0 = non Q-wave, 1= Q-wave) (MITYPE) (P <
0.001), indicating that the SBP is higher of AMI patients with
non Q-wave MITYPE.

(ix) The variance of SBP is directly associated with the CVD
(P = 0.002), indicating that the SBP variance is higher of AMI
patients with CVD.

(x) The SBP variance is directly associated with the cohort year
(1=1997,2=1999, 3 =2001) (YEAR) at the year 3=2001, (P
= 0.002), indicating that the SBP variance is higher of AMI pa-
tients at the year 3=2001, than the other years.

The Heart Rate (HR) analysis, results and interpretations:
The continuous response heart rate (HR) has been modeled
based on the remaining other factors/ variables using both the
gamma and the Log-normal models. The selected models have
the smallest AIC value in each class. For HR, the gamma model
fit (AIC = 4442.884) gives better results than the Log-normal
fit (AIC = 4448.000). The summarized joint gamma model fit
results are displayed in (Table 3).

Table 3: Mean & variance models of Gamma fit results of Heart Rate (HR).

Model Covariate Estimate Standard error | t-value P-value
Constant 4.3623 0.08375 52.089 <0.001
AGE 0.0017 0.00084 2.072 0.039
SEX 0.0339 0.02333 1.454 0.147
Systolic BP (SBP) -0.0015 0.00043 -3.511 <0.001
Diastolic BP (DBP) 0.0030 0.00066 4.483 <0.001

Mean Model History of Cardiovascular Disease (CVD) -0.0448 0.02683 -1.671 0.095
Congestive Heart Complications (CHF) 0.1444 0.02484 5.813 <0.001
Complete heart block (AV3) -0.2742 0.12836 -2.136 0.033
MI TYPE -0.1045 0.02596 -4.026 <0.001
Cohort year (YEAR)2 -0.0565 0.02630 -2.148 0.032
Cohort year (YEAR)3 0.0041 0.02788 0.149 0.882
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Constant -2.3066 0.3025 -7.625 <0.001
SEX -0.2531 0.1345 -1.881 0.061
Dispersion Systolic BP (SBP) -0.0034 0.0020 -1.670 0.095
Model Atrial Fibrillation (AFB) 0.2825 0.1766 1.600 0.110
Cardiogenic Shock (SHO) 0.4550 0.3298 1.380 0.168
Complete heart block (AV3) 0.9932 0.4552 2.182 0.029

For the gamma fitted HR models (Table 3), the model fitting diagnostic plots-residual and normal probability plots are
displayed in Figure 3. Figure 3(a) presents the absolute residuals plot (Table 3) with respect to fitted values, which is completely
a flat diagram with the running means, indicating that the variance is constant for the fitted model. Figure 3(b) reveals the normal
probability plot of the gamma fitted mean model (Table 3). It shows no lack of fit, as there is not any gap in the figure.

Figure 3: For the fitted gamma models of heart rate (Table 3), the (a) absolute residuals plot with respect to fitted values, and the (b) normal prob-

ability plot of the mean model.

From (Table 3), the following results and the interpre-
tations about HR can be obtained.
(i) The mean HR is positively associated with the AGE (P =
0.039), indicating that the HR increases at higher ages. Note that
the average age of the subjects is 69.85 years with minimum age
is 30 years.
(i) The mean HR is negatively associated with the SBP (P <
0.001), indicating that the HR increases as the SBP decreases.
(iii)) The mean HR is directly associated with the DBP (P <
0.001), indicating that the HR increases as the DBP increases.
(iv) The mean HR is inversely partially associated with the
history of cardiovascular disease (0 = no, 1 = yes) (CVD) (P =
0.095), indicating that the HR is higher of AMI patients without
CVD. Note that in epidemiology, partially significant factors are
known as confounder.
(v) The mean HR is positively associated with the Congestive
Heart Complications (0 = no, 1 = yes) (CHF) (P < 0.001), indi-
cating that the HR is higher of AMI patients with CHF.
(vi) The mean HR is negatively associated with the complete
heart block (0 = no, 1= yes) (AV3) (P = 0.033), indicating that
the HR is higher of AMI patients with no AV3.
(vii) The mean HR is negatively associated with the MI type
(MITYPE) (0 = non Q-wave, 1 = Q-wave) (MITYPE) (P <
0.001), indicating that the HR is higher of AMI patients with
non Q-wave MITYPE.
(viii) The mean HR is negatively associated with the cohort year
(1=1997,2=1999, 3 =2001) (YEAR) at the year 2 = 1999 (P
=0.032), indicating that the HR is higher of AMI patients at the
year 2 =1999, than the other years.
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(ix) The variance of HR is inversely associated with the SEX (0
=male, 1 = female) (P =0.061), indicating that the HR variance
is higher of male AMI patients than female.

(x) The variance of HR is inversely associated with the SBP (P
=0.095) (partially), indicating that the HR variance increases as
the SBP decreases. Note that the mean and the variance of HR
satisfy the same association with the SBP.

(xi) The HR variance is positively associated with the complete
heart block (0 = no, 1 = yes) (AV3) (P = 0.029), indicating that
the HR variance is higher of AMI patients with AV3.

Concluding Remarks and Discussions

The present report examines the cardiac parameters--
diastolic BP, systolic BP, and the heart rate of WHAS data set.
The determinants of SBP, DBP and HR are derived based on
the gamma and the Log-normal models. To examine the model
fitting, relevant diagnostic plots are also displayed in the report.
Based on approximately true model fittings, many conclusions
are derived in the report. One can verify the present results ex-
amining the data set given in Wiley’s FTP site: ftp//ftp.wiley.
com/public/sci_tech_med/survival.

A study of WHAS data set has been given in??, which
is only related to the factors associated to survival time and in-
cidence rate of AMI patients. Based on our knowledge, there is
no study of cardiac parameters-SBP, DBP and HR of the AMI
patients in the WHAS. It is expected that all the derived results
in this report are completely new in MI literature. The present
results cannot compared with the earlier results as there is no
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similar study in the WHAS.

The present report shows many consistent results. For
example, SBP and DBP are directly associated (Table 1 & Table
2), which is really observed in practice for heart patients. DBP
and HR are directly associated (Table 1 & Table 3), while SBP
and HR are inversely correlated (Table 2 & Table 3). Note that
DBP is separately positively associated with HR, AFB, SHO
and MITYPE, while SBP is separately negatively correlated
with each of them. Age is negatively associated with DBP, but
it is positively associated with SBP. Sex is positively associated
with SBP, while it is negatively partially significant (P = 0.183)
with DBP. Some reverse association is observed between SBP
and DBP. Clinical explanations on these derived results are not
explained in the report, as the author is not an expert in this area.
The reported results in the present article, though not completely
conclusive, are revealing.

The derived results in the report satisfy five statistical
data analysis criteria. First, the result reported here is based on
comparison of both the gamma and the Log-normal models. Sec-
ond, the appropriate model is reported here based on the smallest
AIC value. Third, estimates of the parameters have small stan-
dard deviation (Tables 1, 2 & 3), indicating that the estimates are
stable. Fourth, models are selected based on graphical diagnostic
tools. Fifth, final model is selected based on appropriate distri-
bution of the response variable. Thus, the research should have
greater faith in the present reported results.

The results and their interpretations are clearly de-
scribed above. These results are related with the AMI patients
in the WHAS data set. This report recommends the following
for all individuals. The most important recommendation for the
medical practitioners is to take care on the identified risk factors
for the AMI patients. Note that the blood pressures SBP, DBP
and the heart rate are highly associated to each other. Everyone
should care on the blood pressures and heart rate. On older age,
care should be taken on blood pressure, heart rate, cardiogenic
shock, and other cardiac problems.
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