










Definition of Statistics

Statistics is the science concerned with
the collection, organization, analysis, interpretation, and presentation of data.

It provides methods for transforming raw data into meaningful information to 
support decision-making, scientific research, and policy development.
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Biostatistics 
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Medical 
Statistics

Application of statistics 
to health sciences, 
medicine, and biology.

Example: Designing 
clinical trials, analyzing 
patient survival dat



Biostatistics 
and 
Decision-
Making

Evidence-Based Decisions
• Biostatistics provides numerical evidence to guide medical 

and pharmaceutical decisions.
• Example: Choosing the most effective drug based on clinical 

trial outcomes.

Quality Improvement & Risk Assessment 
• Quantifying the likelihood of health outcomes (e.g., adverse 

effects, disease occurrence).
• Example: Calculating relative risk of complications after 

treatment.

Resource Allocation
• Using statistical models to optimize distribution of 

healthcare resources.
• Example: Determining the number of hospital beds needed 

during an epidemi



Biostatistics 
and 
Decision-
Making

Supporting health policy decisions with data-driven insights.
Example: Setting vaccination schedules based on 
epidemiological data.

Treatment Optimization

• Personalizing treatments using statistical predictions from patient data.
• Example: Selecting chemotherapy regimens based on survival analysis.

Uncertainty Management

• Using confidence intervals and probability to make decisions under 
uncertainty.





Types of Statistics
• Descriptive Statistics

• Definition: Methods used to summarize and describe the main features of a dataset.
• Purpose: To provide a clear overview of data without making inferences about a 

larger population.
• Examples:
• Measures of central tendency: Mean, Median, Mode
• Measures of dispersion: Range, Variance, Standard deviation
• Graphical presentations: Histograms, Pie charts, Box plots



Types of Statistics

• ! Simple way to 
remember:
• Descriptive = "Describe 
what you see"
• Inferential = "Predict or 
conclude beyond what you 
see"

Inferential Statistics

Definition: Methods used to generalize, predictions, or decisions 
about a population based on data from a sample.

Purpose: To draw conclusions beyond the immediate data at hand.

Examples:

• Hypothesis testing (t-test, ANOVA, Chi-square test)
• Confidence intervals
• Regression analysis
• Correlation analysis
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Project



"How does improving pain management contribute 
to enhancing the overall quality of healthcare?"

•Enhances Patient Comfort
•Supports Patient-Centered Care
•Improves Health Outcomes
•Reduces Hospital Stays
•Prevents Medical Complications
•Enhances Patient Satisfaction
•Promotes Safer and More 
Effective Care















KPI.4: Number of defects in POPM

DPMO 580773.4

Sigma Level 1.375-1.25





















Pathway of 
Pharmacists to 
Enter the Field 
of Biostatistics

1. Strengthen Academic Background
1. Take courses in statistics, mathematics, 

and research methodology during or 
after pharmacy school.

2. Pursue postgraduate diplomas, master’s, 
or PhD in biostatistics, epidemiology, or 
public health.

2. Learn Statistical Software
1. Gain hands-on skills in tools like SPSS, R, 

SAS, or STATA.
2. Practice analyzing real-world health 

datasets.

3. Engage in Research Projects
1. Participate in hospital, academic, or 

industry-based research studies.
2. Contribute to study design, data 

collection, and statistical analysis.

4. Attend Workshops & Conferences
1. Join professional events related to 

biostatistics, clinical trials, or 
epidemiology.

2. Network with statisticians, data 
scientists, and clinical researchers.

5. Specialize in a Subfield
1. Choose a niche like clinical 

trials, pharmacovigilance, 
HEOR, or genomics.

2. Build expertise and portfolio 
in that area.

6. Collaborate with Interdisciplinary 
Teams

1. Work with physicians, 
epidemiologists, and data 
scientists to broaden applied 
knowledge.

7. Stay Updated
1. Follow latest statistical 

methods, guidelines, and 
software updates in medical 
research.



Work Settings for Biostatisticians

*Pharmaceutical Industry
Drug development and clinical trials.
Pharmacovigilance and post-marketing surveillance.
Health economics & outcomes research (HEOR) teams.

*Grant-Funded Research: Collaborating on projects funded by 
pharmaceutical companies to evaluate new therapies or conduct post-
marketing studies.

*Hospitals & Healthcare Systems
Clinical research departments.
Quality improvement and patient safety units.
Epidemiology and infection control programs.

*Public Health Agencies
Ministries of Health, CDC, WHO.
Surveillance of diseases and outbreak modeling.
Health policy and program evaluation.

*Academic & Research Institutions
Universities and medical schools.
Teaching biostatistics and supervising research projects.
Collaborating on multidisciplinary health studies.

*Contract Research Organizations (CROs)
Designing and analyzing multi-center trials for pharmaceutical 
companies.

*Regulatory Authorities
Drug approval agencies (FDA, EMA, local equivalents).
Reviewing statistical data for new drug applications.

*Non-Governmental Organizations (NGOs)
Global health research and program evaluation.

*Private Consulting
Providing statistical expertise to multiple healthcare and pharma 
clients.

*Freelance Work
Offering biostatistical analysis and research support as an 
independent contractor.
Freelancer Platforms:
Upwork
Freelancer.com
Fiverr
PeoplePerHour
Toptal
Kolabtree (specialized in scientific & medical experts)
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