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Abstract: This study investigates the practical capabilities of Microsoft Excel for primary data
processing, visualization, and the determination of correlation links between parametric indicators
from large-scale medical datasets obtained from Electronic Health Records (EHR) and Hospital
Information Systems (HIS). Using clinical variables (patient age and systolic blood pressure) as a
model, this paper demonstrates the algorithm for calculating the Pearson correlation coefficient
($r$) and creating correlation matrices within the Excel environment, as well as the methodology
for visualizing these datasets using scatter plots and trendlines.

Keywords: medical informatics, electronic health record, Microsoft Excel, Pearson correlation,
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INTRODUCTION
Modern medicine and pharmacy are entering the era of "Big Data" at an accelerating pace.

Hospital Information Systems (HIS) and Electronic Health Records (EHR) generate vast amounts
of parametric data every day, including laboratory test results, instrumental examination
conclusions, and clinical metrics regarding the therapeutic efficacy of pharmaceuticals. However,
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managing this data in its raw, unprocessed state poses significant challenges for clinicians and
researchers when trying to establish accurate diagnoses or determine optimal treatment strategies.

A common challenge in clinical practice is the rapid and precise evaluation of the relationship
strength between distinct medical factors and disease symptoms—such as the correlation between
blood glucose levels and body mass index, or the link between patient age and the progression of
arterial hypertension. In such scenarios, healthcare professionals are often expected to master
complex, highly specialized, and expensive statistical software packages (e.g., SPSS, R-Studio),
which can slow down the daily workflow of a practicing physician.

In reality, Microsoft Excel, a software application universally available on virtually every
workplace desktop and possessing a relatively gentle learning curve, offers exceptional
functionality for the primary analysis and correlation modeling of clinical data, serving as a highly
pragmatic and accessible instrumental tool.

The objective of this study: To systematically elucidate the methodology for grouping
parametric indicators from electronic health records, determining their linear correlation within the
Microsoft Excel environment, and effectively visualizing the obtained results using clinical data
models.

METHODS
The research methodology relies on the built-in statistical functions and graphic data-

processing capabilities of Microsoft Excel. To demonstrate the practical execution of this
methodology, a clinical dataset consisting of 20 conditional patients from a cardiology department
was modeled, capturing their age (Variable $X$) and their corresponding systolic blood pressure
metrics (Variable $Y$, measured in mmHg).

1. Correlation Analysis Methodology
To determine the strength and direction of the linear relationship between the two datasets, the

Pearson correlation coefficient ($r$) was applied. In Microsoft Excel, this coefficient is computed
using the dedicated =CORREL(array1, array2) function (or =КОРРЕЛ(массив1; массив2) in
regional versions).

Mathematically, the coefficient is defined by the following formula:
$$r_{xy} = \frac{\sum (x - \bar{x})(y - \bar{y})}{\sqrt{\sum (x - \bar{x})^2 \sum (y -

\bar{y})^2}}$$
Where:
 The value of the correlation coefficient fluctuates within a strict boundary from $-1$ to

$+1$.
 $r > 0$ indicates a positive (direct) linear relationship.
 $r < 0$ indicates a negative (inverse) linear relationship.
 $r = 0$ implies the total absence of a linear correlation. The statistical strength of the

correlation was interpreted using the Chaddock scale (where $0.7 < |r| < 0.9$ represents a high
correlation).

2. Visualization and Regression Modeling
To visualize the structured clinical data, a Scatter Plot was generated via the “Insert”

$\rightarrow$ “Charts” menu in Excel. A linear trendline was superimposed onto the chart layout,
and both the linear regression equation ($Y = kX + b$) and the coefficient of determination ($R^2$)
were displayed directly on the plot area.

RESULTS
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Once the clinical database was compiled into the Excel spreadsheet, descriptive statistics were
initially run to capture the general characteristics of the variables. Subsequently, the exact
correlation between the variables was analyzed.

The computational calculations executed via Excel's =CORREL() function yielded a Pearson
correlation coefficient of $r = 0.78$ between patient age and systolic blood pressure. According to
the criteria of the Chaddock scale, this empirical metric establishes a strong positive linear
relationship between the examined parameters. This indicates a statistically regular pattern where
an increase in patient age corresponds with an elevation in systolic blood pressure.

For large-scale electronic health records containing multi-dimensional parameters (e.g., age,
systolic blood pressure, heart rate, cholesterol levels, glucose), a comprehensive correlation matrix
was generated simultaneously using the "Data Analysis" $\rightarrow$ "Correlation" toolpak in
Excel (Table 1).

Table 1. Inter-correlation matrix of clinical parameters (Excel output)
Clinical

Parameters
Patient

Age
Systolic

Bp
Cholesterol

Level
Patient Age 1
Systolic BP 0.78 1
Cholesterol Level 0.62 0.55 1
The resulting matrix clearly indicates that serum cholesterol levels also maintain a moderate

positive correlation with both patient age ($r = 0.62$) and systolic blood pressure ($r = 0.55$).
To visualize this linear relationship model, the constructed scatter plot and its mathematical

trendline revealed a coefficient of determination of $R^2 = 0.6084$. This implies that
approximately 60.8% of the variance observed in systolic blood pressure is directly attributable to
patient age, while the remaining 39.2% of the variance is influenced by alternative internal or
external clinical confounding variables (such as acute stress, genetic predisposition, dietary habits,
and lifestyle factors).

DISCUSSION
In clinical trials and daily medical practice, archiving information solely within static digital

tables is insufficient. By constructing dynamic correlation matrices within the Excel environment, a
clinician can easily extract and discover "hidden clinical regularities" hidden within massive
datasets. For instance, identifying a negative correlation ($r < 0$) between a specific
pharmaceutical dosage and patient recovery time mathematically validates the therapeutic efficacy
of that drug.

Furthermore, data visualization via scatter plots not only elevates the scientific rigor of clinical
reports and academic papers but also enables clinicians to evaluate patient progress visually. The
spatial proximity of data points to the regression trendline verifies the accuracy of the linear model,
whereas extreme "outliers" (data points deviating sharply from the trendline) allow for the rapid
identification of clinical anomalies or high-risk patient subgroups requiring immediate medical
intervention.

Consequently, training future pharmacy and medical students to perform clinical data analytics
using practical, everyday instrumental tools like Microsoft Excel—rather than relying solely on
abstract theory—is a strategic necessity for modern medical education.

CONCLUSION
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1. Microsoft Excel is a highly functional and universal instrumental application for clinicians,
facilitating primary statistical processing, grouping, and correlation modeling of clinical variables
derived from electronic health records.

2. The deployment of the =CORREL() function and multi-parametric correlation matrices
significantly accelerates the process of grouping complex clinical traits and objectively evaluating
their diagnostic relevance via standardized scales.

3. The application of scatter plots and automated trendlines allows for the effective
visualization of clinical data dynamics, enabling healthcare researchers to forecast diagnostic
outcomes using the coefficient of determination ($R^2$).
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