[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

[ DOI: 10.18502/jhsw.v15i1.21360 ]

JHSW

OPEN ACCESS

Journal of Health and Safety at Work 2025; 15(1): 105-124
TUMS

ORIGINAL RESEARCH PAPER

Presenting a Business Intelligence Dashboard to Analyze the
State of Safety Risks by the Predictive Risk Index (PRI) in a
Pharmaceutical Company

Atefeh Ahmadabadi, Shokooh Khaloo, Reza Saeedi, Reza Gholamnia®

Department of Health, Safety and Environmental Management, School of Public Health and Safety
Workplace Health Promotion Research Center Shahid Beheshti University of Medical Sciences, Tehran, Iran

Received: 12-12-2023 Accepted: 16-3-2025

ABSTRACT

Introduction: One of the most critical factors supporting industry managers and decision-makers in
adapting to changes is the Business Intelligence (Bl) dashboard. Dashboards, enriched with indicators,
reports, and charts, enable managers to monitor industry performance at any given time.

Material and Methods: To evaluate safety status and prevent future accidents, risk factors within the
industry were assessed using the Rl risk index. In this study, the index was calculated through a geometric
averaging relationship. Additionally, the ARIMA (2,0,0) time series model was applied, converting the
average daily Risk Index into the Predicted Risk Index.

Results: Based on the occurrence of accidents, when the trend of the Risk Predictor Index is below 3, it is
considered a safe zone in that industry. When the index trend is between 3 and 4, it represents a warning
zone. If the index exceeds 4, there is a high probability of accidents, categorizing it as an action zone.
According to the presented dashboard and zoning, the industry manager can conclude that 33% of risks
are in the action area, 24% of the risks are in the warning area and 43% of the identified risks are in the
safe area.

Conclusion: The results of this study demonstrated that leveraging business intelligence for prioritization
can enhance decision-making and analytical processes for senior organizational managers.

Keywords: Business intelligence, risk predictor index, dashboard, pharmaceutical company

HOW TO CITE THIS ARTICLE

Ahmadabadi A, Khaloo Sh, Saeedi R, Gholamnia R. Presenting a Business Intelligence Dashboard to Analyze the
State of Safety Risks by the Predictive Risk Index (PRI) in a Pharmaceutical Company. J Health Saf Work. 2025; 15(1):
105-124.

1. INTRODUCTION

In today’s competitive landscape, data analysis
has become a critical differentiator among
organizations. The heightened competition
demands that managers make faster and more
accurate decisions than ever before. Simultaneously,
occupational risks in industries can result in
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significant costs, including financial losses and
even fatalities. To mitigate such risks, industries are
increasingly adopting tools like forward-looking
indicators to prevent accidents.

A dashboard is a powerful tool that incorporates
forward-looking and retrospective indicators, as
well as reports and graphs, to dynamically display
performance metrics in real-time. Enhancements,
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such as the development of professional
dashboards, have improved accessibility, usability,
and the reliability of industry data.

The pharmaceutical industry, being one of the
most vital and high-risk sectors, faces significant
repercussions from accidents, including financial
losses and harm to individuals. Accordingly,
leveraging tools like the Risk Prediction Index
(PRI) and creating reports such as risk management
dashboards—tailored to the specific conditions
of each industry—allows for more effective and
reliable decision-making. This approach prioritizes
comprehensive and accessible management.

The objective of the current study was to
introduce a business intelligence dashboard
designed to analyze safety risks using the Predictive
Risk Index (PRI) in a pharmaceutical company.

2. MATERIAL AND METHODS

The architecture of the business intelligence
system consisted of three general processes:

1. Information Collection

2. Information Processing

3. Information Distribution

In the first stage, after stationing in the industry
to assess the safety of each sector, risks arising from
unsafe practices and conditions were individually
identified, collected, and recorded.

In the second stage, the risk index and key
performance indicators were defined and calculated
to evaluate the safety of the identified risks.

In the third stage, the risk index for each hazard
was converted into the average daily risk index.
Using a time series model and incorporating
the synergy of incidents and quasi-incidents
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that occurred during the study period, the Risk
Predictor Index (PRI) was modeled.

Finally, to assist managers in decision-making,
a system named “Arshad” was developed to analyze
the industry’s safety status. Using Power Bl software,
a dashboard was created to zone the industry into
three categories: Safe, Warning, and Action zones.

3. RESULTS AND DISCUSSION

In order to determine the trend and predict the
risk index, the ARIMA (2,0,0) model was used. The
average risk index chart was drawn according to
the days of the study (light gray chart); then using
the ARIMA(2,0,0) model, the risk predictor index
was drawn (white chart). After determining the
days of the accident and the quasi-accident that
occurred during the study period in the graph, it
can be concluded that if the risk predictor index
is lower than 3, it is considered a safe area in that
industry, and if the trend of the risk predictor index
is between 3 and 4, it is a warning area, and if it is
higher than 4, it is a warning area, where actions
and the possibility of accidents are very high.

In this study, two consecutive observations were
used to determine the trend of the Risk Predictor
Index according to time series theory. However, this
number could vary under different conditions and
observations. In the study conducted by Chenand Yang,
15 consecutive observations were used to calculate the
moving average. Their research demonstrated that the
Risk Predictor Index could effectively predict incidents
occurring near its peak values.

In the present study, as most events occurred
when the average risk index ranged between 4 and
5, the number 4 was determined as the boundary
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Fig. 1: ARIMA (2,0,0)
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for the action area. In contrast, Dr. Nazari et al’s
study observed risk predictors ranging between 5
and 6, with areas above 5 classified as action areas.

The results of this study confirmed that utilizing
business intelligence tools for prioritization
could significantly enhance decision-making and
analytical capabilities for senior managers. Similarly,
Nakhal et al. demonstrated through industrial
safety data analysis that dashboards are valuable
for assessing data to support decision-making.
Moreover, combining business intelligence with
machine learning creates “safety intelligence,” which
can greatly reduce losses in industries (Fig. 1).
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4. CONCLUSIONS

Based on the identified risks and their
calculated risk index, 33% of the risks were
categorized within the action area, 24% in the
warning area, and 43% in the safe area. Analyzing
risks across various units and stations revealed that
the technical and engineering unit at the facility
station reported the highest number of active risk
cases, followed by the warehouse unit with 51 and
the laboratory unit with 45. Consequently, these
three units require thorough investigation to
determine corrective actions and prevent future
accidents.
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