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COURSE SYLLABUS 

 

Name of the subject: Biostatistics 

Code: 215005 (Faculty) 

Degree in which it is taught: Degree in Medicine 

Department and Area of 
Knowledge: 

Department of Surgery, Medical and Social 
Sciences. Area of Preventive Medicine and 
Public Health 

Character: Basic 

ECTS credits: 6 

Course: 1st year (2nd semester) 

Faculty: 
David Prieto Merino (coordinator) 
Nancy Armenta Paulino 

Tutoring Schedule: 
Monday and Wednesday 13.00 to 15.00 by 
appointment 

Language in which it is taught: English 
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1. PRESENTATION 

 
 
Medicine is an experimental/observational science that needs the scientific method to 
quantify the relationships between variables and to deduce functioning mechanisms of 
its object of study (human health). However, human beings are not cloned machines 
but "approximately" the same biological entities that show an enormous variability of 
response to similar situations. That is why it is impossible to describe their functioning 
using mathematical rules, and we must do it using statistical rules. Statistics is the 
science of ordering, presenting and analyzing data related to a phenomenon that 
presents variability or uncertainty, in order to deduce the laws that govern these 
phenomena and to be able to make forecasts.  
 
Since it is generally impossible to study all members of a population, what is usually 
done is to study intensively small groups of individuals (samples) and from there 
deduce rules that apply to the rest of the population.  The statistical analysis consists 
fundamentally of two parts: descriptive statistics, which is responsible for summarizing 
and presenting the sample data, and inferential statistics, whose purpose is to extend 
the conclusions obtained with the sample to the entire population from which it was 
extracted. Biostatistics is the application of statistics to health sciences. 
 
The use of statistics in medicine is not only crucial in research activity but is also 
needed to make decisions at the level of care and preventive medicine. Among the 
primary reasons that justify the need to apply biostatistics in medicine are: 
 
1. Medicine is a science in constant evolution. A good health professional must be 

informed about the evolution of diseases, the risk factors for acquiring them and 
the reliability and efficiency of new treatments and diagnostic techniques. To 
achieve this, the professional must consult medical literature that is increasingly 
becoming more quantitative. The interpretation of quantitative information can only 
be carried out within the framework of statistical methodology. 
 

2. Knowledge of the statistical conceps allows the medical professional to reason 
logically, critically and effectively about the problems and phenomena that will be 
encountered in the practice of medicine, whatever the activity carried out.  

 
3. Health systems in developed countries are increasingly digitizing and producing a 

huge amount of data through routine clinical practice (Big Data). Properly analyzed 
with statistical techniques, this is, potentially, the best source of information for the 
advancement of scientific knowledge. 

 
4. Finally, Artificial Intelligence (AI) is becoming an important tool for gathering, and 

summarizing existing knowledge on almost any subject, including the health 
sciences. AI tools are based on statistical analysis and understanding the principles 
of how they work and their limitations are important for the professionals that need 
to work in this new landscape shaped by the AI. 

 
This subject aims to provide students with sufficient statistical background to 
handle, classify, summarize data, how to draw scientific conclusions, and how 
to interpret critically the results of scientific studies. 
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Prerequisites and Recommendations 
 

No prior knowledge of statistics is assumed, although a level of knowledge of 
mathematics typical of secondary education in a branch of science is assumed. It is 
recommended to review the basic algebraic rules. 
 
 

2. COMPETENCES 

 
 

Generic competencies: 
 
CB1 - Students must have demonstrated that they possess and understand knowledge 
in an area of study that is based on general secondary education, and is usually at a 
level that, although supported by advanced textbooks, also includes some aspects that 
involve knowledge from the forefront of their field of study 
 
CB2 - Students must know how to apply their knowledge to their work or vocation in a 
professional way and possess the competencies that are usually demonstrated 
through the elaboration and defense of arguments and the resolution of problems 
within their area of study  
 
CB3 - Students must have the ability to gather and interpret relevant data (usually 
within their area of study) in order to make judgments that include reflection on relevant 
social, scientific or ethical issues. 

 
CB4 - Students are able to transmit information, ideas, problems and solutions to both 
a specialised and non-specialised audience 

 
CB5 - Students must have developed those learning skills necessary to undertake 
further studies with a high degree of autonomy  
 
Specific competencies: 
 
B32 - understand the basic concepts of biostatistics and their application to the medical 
sciences 
 
B33 - Be able to design and perform simple statistical analysis using computer 
programs and interpret the results  
 
B34 - Understanding and Interpreting Statistical Data in the Medical Literature 
 
B37 - Operating a personal computer autonomously  
 
F1 - Know, use, and correctly manage scientific information sources and 
communication and information technologies  
 
F2 - Know how to communicate the knowledge acquired effectively and correctly, 
orally, in writing and, where appropriate, graphically  
 
F3 - Possess the ability to understand and interpret scientific texts in English  
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3. CONTENTS 

 
 

Theoretical content (master classes): 
 

• Introduction, Population and Sample 

• Descriptive Statistics, Probability Distributions, Normal Distribution  

• Random sampling concepts. Repeated random sampling, distribution of sample 

statistics, standard error. 

• Concepts of statistical inference. Confidence intervals, hypothesis testing, p-

values. 

• Simple analysis of continuous response variable: One and two means, ANOVA, 

Linear Regression.  

• Simple analysis of dichotomous response variable: One and two proportions, 

Odds, Odds Ratio, Chi-square, Logistic Regression. 

• Analysis with three variables: Confusion and interaction.  

• Multiple regression models to control confusion and interaction. 

 

Theoretical and practical content (seminars): 

• Data processing, descriptive statistics. 

• Distribution Representation. 

• Statistical reasoning: from the clinical question to the statistical model. 

• Identify the type of statistical test needed to answer the research question. 

• Construction of a regression model, choosing the best model. 

 

Practical contents (P-practices, all with JAMOVI statistical package): 

• JAMOVI: Continuous variable analysis: descriptive, inference about means and 

comparison of means (P1). 

• JAMOVI: Binary variable analysis: descriptive, inference on proportions and 

comparison of proportions (P2). 

• JAMOVI: Linear model with two covariates, confusion and interaction (P3). 

• JAMOVI: Logistic model with two covariates, confusion and interaction (P4).  

• JAMOVI: Construction and selection of models. 
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Thematic units Topics Dedic
ation 

Introduction. 
Descriptive statistics, 
 Normal distribution. 

• Introduction. Population and 
sample. Descriptive statistics and 
inference. Types of variables. 

• Discrete probability distributions. 
Proportion Analysis 

• Continuous probability distributions. 
Centralization and dispersion 
measures. 

• Normal distribution and 
standardization. 

• 4 hours 
theoretical 

• 2 h seminars  

• 1 hour practice 

Concepts of 
Statistical Inference 

• Repeated random sampling, 
distribution of statistics and 
standard error,  

• Confidence intervals,  

• Hypothesis and p-value testing 

• Inferences about a mean and a 
proportion 

• 4 hours 
theoretical 

• 2 h seminars  

• 1 hour practice 

Simple analysis of 
continuous outcome 

• Comparison of 2 averages.  

• ANOVA 

• Simple Linear Regression 

• 4 hours 
theoretical 

• 2 h seminars 

• 2 hrs practice 

Simple analysis of 
binary outcome 

• Comparison of 2 ratios: RR, OR, 
PAF, Chi-square 

• Comparison of several ratios 

• Simple logistic regression 

• 4 hours 
theoretical 

• 2 h seminars 

• 2 hrs practice 

Multiple linear model • Linear regression model with 2 
covariates 

• Confusion and statistical interaction 

• 2 hours 
theoretical 

• 2 h seminars 

• 3 hrs practice 

Multiple logistic 
model 

• Logistic regression model with 2 
covariates 

• Confusion and statistical interaction 

• 2 hours 
theoretical 

• 2 h seminars 

• 3 hrs practice 

Other topics • Search for the best statistical model 

• Supervised work preparation 

• 3 h seminars 

• 3 hrs practice 

Supervised work • Database Analysis • 4 h 

Tutorials • Group tutorials • 6 h 
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4. TEACHING-LEARNING METHODOLOGIES. TRAINING ACTIVITIES 

 

Total number of hours: 150 h (6 credits) 
 

Face-to-face hours:  60 hours 

Hours of student's own work:  90 hours 

 

 

Methodological strategies 

 

MASTER 
CLASS 

In the master class the main contents of the subject are 
presented. The lectures are delivered very interactively so 
that the students are an active part in the learning process. 

SEMINARS The seminars will delve into the most complex theoretical 
concepts or those that pose the most difficulties to students 
and will propose and solve problems of various kinds, both to 
strengthen concepts and to apply them to various objectives 
of the health sciences. An attempt will be made to provide 
these seminars with interaction between students and with 
teachers to promote communication and teamwork. 

PRACTICALS 
(in smaller 

groups) 

Sessions in which students learn to use the JAMOVI 
statistical package. Students will be provided with a user’s 
manual and will be guided to solve exercises using the 
software. 

GROUP 
WORK 

A small analysis project will be given to the students. They will 
make groups of 3 or 4 students to work on it and present a 
report. 

TUTORIALS Meetings will be held between teachers and students to 
consult aspects related to the subject and on academic 
problems that affect students. It will preferably be attended in 
groups, by appointment at the request of the students. 

 

Materials and Resources  

 
 

- Large classroom for master classes and seminars (one group only). 
- Smaller classrooms for practical sessions with a small number of participants 

and use of the JAMOVI (freeware software). 
- Projector and screen for presentations + white/black board. 
- The teaching materials used will be posted in the Virtual Classroom. 
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5. EVALUATION 
 

 
The evaluation will be carried out in accordance with current regulations: 
 
"In each academic year, the student will have the right to two calls for examination, 
one ordinary and one extraordinary, in those subjects in which they formalise their 
enrolment. The ordinary call will be based on continuous assessment, except in the 
case of those students who have been recognised as having the right to the final 
assessment under the terms of Article 10 of the Regulations Governing Learning 
Assessment Processes. To take advantage of the final assessment, the student will 
have to request it in writing to the dean or director of the centre in the first two weeks 
of the course, explaining the reasons that prevent them from following the continuous 
assessment system. In the case of those students who, for justified reasons, have 
not formalised their enrolment on the start date of the course or the period of teaching 
of the subject, the indicated period will begin to run from their incorporation into the 
degree (Regulations Governing Learning Assessment Processes Approved by the 
Governing Council on 24 March 2011)" 
 
Students who, for justified reasons, enrol once the course has begun and it is not 
possible for them to recover the activities already carried out by the rest of the 
students, will be advised to opt for the final evaluation, even if they do not meet any 
of the requirements set out in Article 10 of the Regulations Governing Learning 
Assessment Processes.  
 

Those who are not going to follow the Continuous Assessment system must notify 
the teaching staff responsible for the subject as soon as they have received a positive 
response in this regard from the dean's office. 
 
EVALUATION COMPONENTS: Whatever the evaluation procedure, the course 
grade will have two components:  
 
a) A theoretical component (TC) assessed by exam questions. This component will 

have two separate partial tests (TC1 and TC2) to evaluate two parts of the subject. 
Each test is scored between 0 and 10, and the global TC grade is the simple 
average of both tests if at least a score of 3.5 points has been obtained in each of 
the two tests. If in a test the score is less than 3.5 points, then the entire theoretical 
component is failed. 
 

b) A practical component (PC) consisting of a small project comprising the statistical 
analysis of a dataset and a report of the results.  
 

Each component (TC and PC) will be scored between 0 and 10 points and it is 
necessary to obtain at least 5 points in each component to pass the subject. The 
final grade will be an average of both components weighting 80% the Theoretical 
Component and 20% for the Practical Component. Finally, given the interactive 
nature of the classes, up to an extra point may be added to the final grade according 
to their participation in the debates and resolution of exercises (provided that the 
student has already passed both components with grades of at least 5). 
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ORDINARY CALL: 
 
a) Theoretical component: 

 
Students who follow the Continuous Assessment will take the two partial 

theoretical tests (TC1 and TC2) on two separate days. The date of TC1 will be set by 
the teacher, in agreement with the students' representatives, towards the middle of 
the semester. The second CT2 test will be done on the day of the official ordinary 
FINAL EVALUATION set by the faculty. Students who obtain a grade lower than 3.5 
points in TC1 or who would like to raise their grades, will be able to repeat the TC1 
test in the ordinary final evaluation together with TC2. The student will receive the 
highest grade of the two attempts of TC1. 

 
Students who follow the Final Assessment will take both tests (CT1 + CT2) on 

the day of the official ordinary FINAL ASSESSMENT. Even so, they must obtain at 
least 3.5 in each of the two tests to make the average between the two. 
 
a) Practical component: 
 

The project of the practical component (PC) will be submitted after the final 
evaluation of ordinary call. The work will be done in groups of three/four students 
unless there is a justified cause to work individually. To apply for an individual project 
the student must contact the teacher beforehand. 
 
If both TC and PC obtain grades 5 or above, the weighted average of the components 
will be calculated as stated above. Otherwise, the grade will be "fail" and the student 
can attempt the extraordinary call. 
 
EXTRAORDINARY CALL 
 
Those who do not pass one or two of the components in the ordinary call, may re-
take the failed components on the extraordinary call. The grade of any component 
passed in the ordinary call will be saved. The theoretical component will be an exam 
on ALL the subject, divided into the two parts (TC1 and TC2), and with the same 
scoring rules, as in the ordinary call. It is not possible to use the extraordinary call to 
improve grades if you have already passed the subject in the ordinary call. 
 
 

REGULATIONS ON THE DISCIPLINARY REGIME OF STUDENTS OF 
THE UNIVERSITY OF ALCALÁ (Approved by the Governing Council 
on 16 February 2023) 

 

  
UAH Student Disciplinary Regime Regulations 
"During the development of the evaluation tests, the guidelines set out in the Regulations 
establishing the Rules of Coexistence of the University of Alcalá must be followed, as well as 
the possible implications of the irregularities committed during these tests, including the 
consequences for committing academic fraud according to the Regulations of the 
Disciplinary Regime of Students of the University of Alcalá"

 

https://www.uah.es/export/sites/uah/es/conoce-la-uah/organizacion-y-gobierno/.galleries/Galeria-Secretaria-General/Reglamento-regimen-disciplinario-estudiantado-de-la-UAH-CG-16-de-febrero-2023.pdf
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"The teaching-learning methodology and the evaluation process will be adjusted when 
necessary, with the guidance of the Diversity Care Unit, to apply curricular adaptations to 
students with specific needs." 
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