
Isalos Analytics Platform  NovaMechanics Ltd 

1 
 

 

Heart Failure Prediction  

The purpose of this research paper is to provide a comprehensive, step-by-step guide for 
conducting a complete statistical workflow using the Isalos Analytics Platform. 

Firstly, we conduct descriptive statistics to summarize the main characteristics of the patient 
cohort (demographics and clinical measurements). Secondly, we perform a Multivariate 
Analysis of Covariance (MANCOVA) to simultaneously assess how categorical risk factors 
influence multiple correlated cardiovascular outcomes, while controlling for the confounding 
effect of age. 

 

Isalos version used: 2.1.5 

 

The dataset used in this analysis is the Heart Disease Dataset (UCI), available on Kaggle. 

Source: Heart Disease UCI 

 

This dataset simulates real-world healthcare records and includes patient-level information 
for over 900 individuals. It contains demographic details (age, sex), clinical measurements 
(resting blood pressure, cholesterol, maximum heart rate), and lifestyle/symptom indicators 
(chest pain type, exercise angina). It is widely used for predictive modelling and risk 
assessment for cardiovascular disease. 

 

Part 1 : Descriptive Statistics  
The purpose of this section is to summarise the main characteristics of the patient cohort, 
including central tendency, dispersion, and distribution shape of the key clinical variables. 

 

Step 1: Import Data from file  
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Firstly, launch the Isalos Analytics Platform (version 2.1.2). Then, in the left spreadsheet panel, 
create a new tab by clicking File and choose Open to load the heart dataset (or simply copy-paste 
the data from your spreadsheet). 

 

 

 

Step 2: Access the Descriptive Statistics function 
 

Navigate to the descriptive statistics module through the main menu by choosing:  

  

Statistics → Basic Statistics → Descriptive Statistics 

 

Then, you will see the descriptive statistics configuration window: 
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Step 3: Configure parameters 

In the descriptive statistics window, set the following parameters: 

1. Sample Size & Counts  
a. Size / Count (n) 
b. Frequency 
c. Sum 
d. Sum of Squares 

 
2. Central Tendency 

a. Mean 
b. Median 
c. Mode 
d. Midrange 

 

3. Dispersion / Spread 
a. Standard Deviation 
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b. Variance 
c. Range 
d. Mean Absolute Deviation  
e. Minimum 
f. Maximum  

 
4. Quartiles, UQE & Outliers 

a. Quartiles (Q1,Q2,Q3) 
b. Interquartile Range (IQR) 
c. Outliers 

 
5. Relative / Advanced Measures 

a. Coefficient of Variation 
b. Relative Standard Deviation  
c. Root Mean Square 
d. Standard Error of the Mean  

 
6. Distribution Shape  

a. Skewness 
b. Kurtosis 
c. Kurtosis excess 

 
7. Normality Tests 

a. Shapiro-Wilk 
b. Kolmogorov-Smirnov 
c. Anderson-Darling 

 
8. Plots 

a. Q-Q Plot 
b. Histogram 
c. Box Plot 
d. Violin Plot 

 
 
 
 
 

The preview below displays the multivariate model: 
 



Isalos Analytics Platform  NovaMechanics Ltd 

5 
 

 

After configuring all parameters:  

 Review all selections to ensure accuracy. 
 Click the Execute button to run the descriptive analysis. 
 Wait for the computation to complete (processing time depends on dataset size and 

the number of dependent variables). 
 

Step 4: Results  
The analysis results will be displayed in the right spreadsheet panel. The output typically includes 
the following components: (some of them) 
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To get the plots we must follow the next path: 

Data transformation → Data manipulation → Select 
Column  

Then you get the below window: 
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Select the desired variables from the Excluded Columns list and move them to the Included 
Columns list. Once the required columns have been selected, click Execute. 

Next, create a new tab by clicking the "+" button and give it an appropriate name. Then, right-click 
on the new tab and select Import from Spreadsheet. Click Execute again. The following window will 
appear: 

 

 

Next, follow the same path as before:  

Statistics → Basic Statistics → Descriptive Statistics 

Select the type of plot you want to generate and click Execute. 

The examples below show three commonly used descriptive plots: 

 Q–Q Plot 
 Histogram 
 Boxplot (with Age used as the grouping factor) 
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Part 2 : Multivariate Analysis of Covariance 
(MANCOVA) 

Having summarised the data, we now proceed to the multivariate modelling. MANCOVA 
extends ANCOVA by simultaneously modelling multiple continuous dependent variables, 
allowing us to assess how categorical factors and a continuous covariate jointly influence a set 
of interrelated cardiovascular outcomes. 

For the purposes of this MANCOVA analysis, variables are classified as follows: 

 Dependent Variables (Responses): 
o Resting BP (Resting Blood Pressure) 
o Cholesterol (Serum Cholesterol) 
o Max HR (Maximum Heart Rate) 

(These are continuous outcome measures to be predicted simultaneously). 
 Factors (Categorical Predictors): 

o Sex (e.g., Male, Female) 
o Chest Pain Type (e.g., ATA, NAP, ASY, TA) 

(These categorical variables represent demographic/clinical groups whose 
multivariate effect is of primary interest). 

 Covariate (Continuous Predictor): 
o Age (in years) 

(This continuous variable is controlled for to remove its confounding influence on 
the dependent variables). 

Step 1: Access the MANCOVA function 

Navigate to the MANCOVA analysis module through the main menu by choosing the following 
path: 

Statistics → Analysis of (Co)Variance → MANCOVA 

Then, you will see the MANCOVA configuration window: 
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Step 2: Configure MANCOVA parameters 

The MANCOVA model can be specified as follows. The model is expressed as: 

 

[RestingBP, Cholesterol, MaxHR] = β₀ + β₁(Age) + β₂(Sex) + β₃(ChestPainType) + ε 

 



Isalos Analytics Platform  NovaMechanics Ltd 

11 
 

This is a multivariate linear model where the three dependent variables are regressed onto the 
covariate (Age) and the two categorical factors. For this basic demonstration, we focus on the 
main-effects model. 

 

In the MANCOVA configuration window, set the following parameters: 

 Confidence Level (%) : 95 
 

 Dependent Variables: Move the following to the Dependent Variables field: 
o Resting BP 
o Cholesterol 
o Max HR 

 
 Factors (Categorical Predictors): Move the following to the Factors field: 

o Sex 
o Chest Pain Type 

 
 Covariates (Continuous Predictors): Move the following to the Covariates field: 

o Age 

 

Then, for Formula Type, choose Full Factorial. The formula preview will display the 
multivariate model as shown below: 
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After configuring all parameters: 

 Review all selections to ensure accuracy. 
 Click the Execute button to run the MANCOVA analysis. 
 Wait for the computation to complete. 
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Step 3:  MANCOVA Results  

The analysis results will be displayed in the right spreadsheet panel. The output typically includes 
the following components: 
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Step 4 : Residual Analysis & Assumption’s checks 
Choose  

Statistics → Analysis of (Co)Variance → MANCOVA  

and choose  

Residual Analysis & Assumption’s Checks. 

You get the following window: 
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then choose the tests you want. For example, choose the following: 

 

After that, click execute and you get the results (some of them below): 



Isalos Analytics Platform  NovaMechanics Ltd 

16 
 

 

 



Isalos Analytics Platform  NovaMechanics Ltd 

17 
 

  

 

 



Isalos Analytics Platform  NovaMechanics Ltd 

18 
 

 

 



Isalos Analytics Platform  NovaMechanics Ltd 

19 
 

 

 



Isalos Analytics Platform  NovaMechanics Ltd 

20 
 

 

 



Isalos Analytics Platform  NovaMechanics Ltd 

21 
 

 


