ib biology ia topics

ib biology ia topics are a crucial aspect of the International Baccalaureate (IB) Biology Internal
Assessment (lA), serving as the foundation for students to demonstrate their understanding and
investigative skills in biological sciences. Selecting an appropriate and engaging topic is essential for
success, as it guides the research process, data collection, and analysis. This article explores a
comprehensive range of ib biology ia topics, providing insights into how to choose the best ideas that
align with the IB curriculum and personal interests. Additionally, it covers criteria for effective topic
selection, examples of popular and innovative subjects, and tips for structuring the IA to meet
academic standards. Students aiming to excel in their IB Biology IA will benefit from understanding the
diversity of potential research questions and experimental designs available. The following sections will
delve into various ib biology ia topics, categorized by biological fields, and offer practical advice for

topic development and execution.

Understanding the Importance of IB Biology IA Topics

Popular IB Biology IA Topics by Biological Fields

Criteria for Selecting Effective IB Biology IA Topics

Innovative and Unique IB Biology IA Topic Ideas

Tips for Developing and Executing Your IB Biology IA

Understanding the Importance of IB Biology IA Topics

The choice of ib biology ia topics significantly influences the quality and success of the Internal



Assessment project. This topic directs the scope of investigation, the nature of experiments conducted,
and the type of data collected. A well-chosen topic allows students to explore concepts deeply, apply
scientific methods effectively, and demonstrate critical analysis skills. Furthermore, the topic must align
with the IB syllabus requirements, ensuring relevance and academic rigor. Selecting the right topic also
impacts time management and resource availability, as practical experiments often require specific
materials and conditions. Therefore, understanding the importance of ib biology ia topics is the first

step toward producing a thorough and high-scoring IA.

Popular IB Biology IA Topics by Biological Fields

IB Biology IA topics can be categorized into various biological fields, each offering numerous
possibilities for investigation. These fields include ecology, human physiology, microbiology, plant
biology, genetics, and biochemistry. Exploring popular topics within these categories helps students

identify areas of interest and feasible experiments.

Ecology

Ecology-based ib biology ia topics often involve studying interactions between organisms and their
environment. These investigations may include measuring biodiversity, analyzing the effect of abiotic

factors on populations, or assessing ecosystem health.

Effect of light intensity on the rate of photosynthesis in aquatic plants

Investigation of species diversity in different local habitats

Impact of soil pH on earthworm populations

Relationship between pollution levels and macroinvertebrate diversity in streams



Human Physiology

Topics in human physiology focus on understanding body functions and responses. These can include

studies on heart rate, lung capacity, enzyme activity, or the effects of exercise.

Effect of caffeine on resting heart rate

Influence of different breathing techniques on lung capacity

Impact of exercise on reaction time

Correlation between grip strength and hand size

Microbiology

Microbiology topics generally involve investigating microorganisms, their growth conditions, and

interactions. These experiments often require aseptic techniques and controlled environments.

Effect of different antibiotics on bacterial growth

Comparison of microbial growth in various household surfaces

Influence of temperature on yeast fermentation rates

Effect of sugar concentration on bacterial population growth



Plant Biology

Plant biology topics explore physiological and biochemical processes in plants. Common investigations

include transpiration rates, germination, or pigment analysis.

Effect of light wavelength on seed germination

Investigation of transpiration rates under different humidity levels

Analysis of chlorophyll concentration in leaves exposed to varied light intensities

Impact of salt concentration on plant growth

Genetics

Genetics-related ib biology ia topics can involve studying inheritance patterns, gene expression, or

mutation effects using model organisms or data analysis.

e Investigation of Mendelian inheritance using fruit flies

o Effect of environmental factors on mutation rates in bacteria

¢ Analysis of blood type distribution in a population

¢ Study of gene expression in plants under stress conditions



Biochemistry

Biochemistry topics focus on chemical processes within organisms, such as enzyme activity, metabolic

rates, and macromolecule analysis.

Effect of pH on enzyme activity (e.g., catalase or amylase)

Influence of temperature on enzyme reaction rate

Comparative analysis of vitamin C content in different fruits

Investigation of lipid content in various food samples

Criteria for Selecting Effective IB Biology IA Topics

Choosing effective ib biology ia topics requires careful consideration of several criteria to ensure the
project is manageable, scientifically valid, and meets IB assessment standards. Understanding these

criteria helps students formulate focused research questions and design feasible experiments.

Relevance to the IB Biology Syllabus

The topic must align with concepts and skills outlined in the IB Biology curriculum. This ensures that

the investigation is academically appropriate and addresses required learning objectives.

Feasibility and Practicality

Experiments should be executable within the available time frame, resources, and laboratory

conditions. Topics demanding complex equipment or hazardous materials may not be suitable.



Clarity and Focus

The research question should be precise and specific, avoiding overly broad or vague topics. A

focused question facilitates detailed investigation and thorough analysis.

Scientific Rigor

The chosen topic should allow for controlled variables, repeatable procedures, and collection of

quantifiable data. This strengthens the validity and reliability of results.

Interest and Engagement

Student interest in the topic can enhance motivation and the quality of work. Selecting a topic that

connects with personal curiosity or real-world issues is advantageous.

Innovative and Unique IB Biology IA Topic Ideas

To stand out, students may consider innovative ib biology ia topics that explore emerging areas of
biology or apply creative approaches to traditional concepts. Novel investigations often capture the

attention of examiners and demonstrate higher-level critical thinking.

* Analyzing the effect of microplastics on freshwater algal growth
¢ Investigation of the antibacterial properties of natural plant extracts
¢ Study of the impact of music on plant growth and development

o Effect of urban noise pollution on bird feeding behavior



e Comparative analysis of DNA extraction efficiency from various fruit sources

Such topics encourage exploration beyond standard textbook experiments and provide opportunities

for interdisciplinary connections, including environmental science and biotechnology.

Tips for Developing and Executing Your IB Biology IA

Successful completion of the IB Biology IA depends not only on the choice of topic but also on
effective planning and execution. The following tips support students in managing their projects

efficiently.

Design a Clear Research Question

Formulate a concise, testable question that guides the investigation. Ensure it is specific enough to

allow focused data collection and analysis.

Plan the Methodology Thoroughly

Develop a detailed procedure outlining variables, controls, materials, and data collection techniques.

Pilot tests can help identify potential issues before full-scale experimentation.

Maintain Accurate and Organized Records

Keep a well-documented lab notebook with all observations, raw data, and reflections. This

documentation is vital for analysis and reporting.



Analyze Data Critically

Use appropriate statistical tools to interpret results. Discuss possible sources of error and reliability of

data to demonstrate understanding of scientific inquiry.

Adhere to Ethical and Safety Guidelines

Ensure that all experiments comply with ethical standards and safety protocols to protect both the

experimenter and subjects involved.

Frequently Asked Questions

What are some good IB Biology IA topics for 202479

Good IB Biology IA topics for 2024 include investigating the effect of different light wavelengths on
photosynthesis rate in aquatic plants, studying the impact of caffeine concentration on heart rate in
Daphnia, analyzing the effect of temperature on enzyme activity such as catalase, examining the
biodiversity of local insect populations in urban vs. rural areas, and testing antibiotic resistance in

bacteria from various surfaces.

How can | choose a suitable IB Biology IA topic?

To choose a suitable IB Biology IA topic, consider selecting a topic that interests you, is feasible with
available resources and equipment, allows for clear variables and data collection, fits the IB syllabus,
and can be completed within the time frame. Ensure the topic enables you to formulate a testable

research question and apply scientific methods effectively.

Are there any restrictions on IB Biology IA topics?

Yes, IB Biology IA topics must adhere to ethical guidelines, especially concerning human and animal

subjects. Topics should avoid invasive procedures or harm to living organisms unless ethical approval



is obtained. Additionally, the experiment should be original, manageable within school resources, and

align with the IB Biology syllabus requirements.

Can | do an IB Biology IA on genetics?

Yes, genetics is a popular and relevant area for IB Biology IA. You can explore topics such as
investigating genetic variation in plant populations, studying the inheritance of traits in fast-growing
organisms like fruit flies, or examining the effect of mutations on enzyme activity. The key is to design

a clear, ethical experiment with measurable outcomes.

How important is data analysis in the IB Biology IA?

Data analysis is crucial in the IB Biology IA as it demonstrates your ability to interpret results
scientifically. Proper use of statistical tests, graphs, and error analysis strengthens your investigation.
Clear and thorough data analysis helps in drawing valid conclusions and shows understanding of

biological concepts and experimental limitations.

Additional Resources

1. IB Biology Internal Assessment: A Complete Guide

This book offers a comprehensive overview of the IB Biology IA process, including topic selection,
experimental design, data analysis, and evaluation. It provides practical tips and examples to help
students create high-quality investigations. The guide emphasizes clarity, scientific rigor, and effective

communication of results.

2. Experimental Design in Biology: A Student's Guide

Focused on developing strong experimental skills, this book teaches students how to formulate
hypotheses, control variables, and ensure reproducibility. It includes case studies relevant to IB Biology
IA topics, helping students understand the importance of methodology. The text also covers common

pitfalls and how to avoid them.

3. Data Analysis and Interpretation for IB Biology



This resource helps students master the statistical tools and graphical techniques necessary for
analyzing IA data. It explains concepts like standard deviation, t-tests, and correlation in an accessible

way. The book also provides examples of data presentation tailored to IB criteria.

4. Ecological Investigations for IB Biology IA

Specializing in ecology-based IA topics, this book explores methods for studying ecosystems,
population dynamics, and biodiversity. It guides students on sampling techniques, species
identification, and environmental variable measurement. Real-world examples help contextualize

theoretical knowledge.

5. Human Physiology Experiments for IB Biology
This book focuses on IA projects related to human biology, covering experiments on respiration,
circulation, and digestion. It highlights ethical considerations and safety protocols essential for working

with human subjects. Detailed instructions and data analysis tips support student success.

6. Microbiology and Enzyme Activity: IB Biology IA Approaches
Targeting microbiology and biochemistry topics, this book provides methods for investigating enzyme
kinetics, bacterial growth, and antibiotic effects. It emphasizes precise measurement and control of

experimental conditions. The text encourages critical evaluation of results to meet IB standards.

7. Plant Biology and Photosynthesis Investigations
This guide helps students design and conduct experiments related to plant physiology, focusing on
photosynthesis and respiration. It includes protocols for measuring gas exchange, chlorophyll

concentration, and growth rates. The book also discusses variables affecting plant experiments.

8. Genetics and Molecular Biology for IB IA
Covering genetics and molecular biology, this text assists students in exploring inheritance patterns,
DNA extraction, and mutation studies. It explains laboratory techniques and data interpretation relevant

to the IB curriculum. The book fosters a deeper understanding of molecular processes.

9. Ethics and Safety in IB Biology Internal Assessments



This important resource addresses ethical concerns and safety guidelines for conducting biological
research. It helps students recognize potential risks and adhere to IB regulations. The book promotes

responsible scientific inquiry and integrity throughout the IA process.
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ib biology ia topics: Internal Assessment for Biology for the IB Diploma Andrew Davis,
2018-08-28 Exam board: International Baccalaureate Level: IB Diploma Subject: Biology First
teaching: September 2014 First exams: Summer 2016 Aim for the best Internal Assessment grade
with this year-round companion, full of advice and guidance from an experienced IB Diploma Biology
teacher. - Build your skills for the Individual Investigation with prescribed practicals supported by
detailed examiner advice, expert tips and common mistakes to avoid. - Improve your confidence by
analysing and practicing the practical skills required, with comprehension checks throughout. -
Prepare for the Internal Assessment report through exemplars, worked answers and commentary. -
Navigate the IB requirements with clear, concise explanations including advice on assessment
objectives and rules on academic honesty. - Develop fully rounded and responsible learning with
explicit reference to the IB learner profile and ATLs.

ib biology ia topics: Current Topics in Developmental Biology , 1988-02-01 Current Topics
in Developmental Biology

ib biology ia topics: Mathematical Topics in Population Biology, Morphogenesis and
Neurosciences Ei Teramoto, Masaya Yamaguti, 2013-03-08 This volume represents the edited
proceedings of the International Symposium on Mathematical Biology held in Kyoto, November
10-15, 1985. The symposium was or ganized by an international committee whose members are: E.
Teramoto, M. Yamaguti, S. Amari, S.A. Levin, H. Matsuda, A. Okubo, L.M. Ricciardi, R. Rosen, and
L.A. Segel. The symposium included technical sessions with a total of 11 invited papers, 49
contributed papers and a poster session where 40 papers were displayed. These Proceedings consist
of selected papers from this symposium. This symposium was the second Kyoto meeting on
mathematical topics in biology. The first was held in conjunction with the Sixth International
Biophysics Congress in 1978. Since then this field of science has grown enormously, and the number
of scientists in the field has rapidly increased. This is also the case in Japan. About 80 young
japanese scientists and graduate students participated this time. . The sessions were divided into 4 ;
, categories: 1) Mathematical Ecology and Population Biology, 2) Mathematical Theory of
Developmental Biology and Morphogenesis, 3) Theoretical Neurosciences, and 4) Cell Kinetics and
Other Topics. In every session, there were stimulating and active discussions among the
participants. We are convinced that the symposium was highly successful in transmitting scientific
information across disciplines and in establishing fruitful contacts among the participants. We owe
this success to the cooperation of all participants.

ib biology ia topics: Selected Biology Advance Level Topics (Volume 1) James F Frayne,
2015-10 This book, of a two book set, takes a look outside the box in many Biological subject areas.
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That is not to say that only 'outside the box' topics are addressed. The student will find that the
understanding of other topics is strengthened by a more liberal approach, looking in greater detail
than would generally be done in the normal text book. Furthermore, a 'step-by-step' approach has
been adopted for many topics, where tricky concepts are built upon brick-by-brick. Needless to say,
there are plenty of illustrations to help bring ideas across to the student. This two volume
publication is mainly aimed at advance level Biology students, but there is much that can be read -
and enjoyed - by students yet to prepare for their advanced studies. As with its sister publication,
'Easy as you Go', this publication is ideally suited to student, educator and parent alike because of its
simplistic, down-to-earth approach, supported by a multitude of visual aids.

ib biology ia topics: Nta Cuet Ug 2024 Exam | Biology | 2000+ Ncert Based Topic-Wise
Mcqs | Useful For Du Jnu Jamia Milia Bhu Amu Chs and All Other Central University Team
Prabhat, 2024-05-20 The book has been written in response to the lack of quality books in the
market on this subject. While there are many books available on this topic, they often lack quality
content. Recognizing the challenges faced by students, such as the absence of authentic material, a
lack of content based on the exam pattern, and the complexity of subjects, this book includes
high-quality content. Main Features of the Book: Based on Latest Exam Pattern & Syllabus Based on
the Class 12 NCERT syllabus Designed for students preparing for the (NTA CUET) Common
University Entrance Test. 2200+ MCQs with detailed Solutions

ib biology ia topics: Topics in Mathematical Biology Karl Peter Hadeler, 2017-12-20 This book
analyzes the impact of quiescent phases on biological models. Quiescence arises, for example, when
moving individuals stop moving, hunting predators take a rest, infected individuals are isolated, or
cells enter the quiescent compartment of the cell cycle. In the first chapter of Topics in
Mathematical Biology general principles about coupled and quiescent systems are derived, including
results on shrinking periodic orbits and stabilization of oscillations via quiescence. In subsequent
chapters classical biological models are presented in detail and challenged by the introduction of
quiescence. These models include delay equations, demographic models, age structured models,
Lotka-Volterra systems, replicator systems, genetic models, game theory, Nash equilibria,
evolutionary stable strategies, ecological models, epidemiological models, random walks and
reaction-diffusion models. In each case we find new and interesting results such as stability of fixed
points and/or periodic orbits, excitability of steady states, epidemic outbreaks, survival of the fittest,
and speeds of invading fronts. The textbook is intended for graduate students and researchers in
mathematical biology who have a solid background in linear algebra, differential equations and
dynamical systems. Readers can find gems of unexpected beauty within these pages, and those who
knew K.P. (as he was often called) well will likely feel his presence and hear him speaking to them as
they read.

ib biology ia topics: Edexcel A-level Year 2 Biology B Student Guide: Topics 8-10 Mary
Jones, 2016-10-17 Exam Board: Edexcel Level: A-level Subject: Biology First Teaching: September
2015 First Exam: June 2017 Written by experienced examiner Mary Jones, this Student Guide for
Biology: -Identifies the key content you need to know with a concise summary of topics examined in
the A-level specifications -Enables you to measure your understanding with exam tips and
knowledge check questions, with answers at the end of the guide -Helps you to improve your exam
technique with sample answers to exam-style questions -Develops your independent learning skills
with content you can use for further study and research

ib biology ia topics: (] IB (000000000000 I.Study Publishing Ltd, 2020-09-15 0000 IB 00 00000
0000000COO0OCO0ODO0OOO0OOD 0o IBDP Oi00000OO0DOOD DODOOtODOoCODootOOootoOobODoo0Onooo0a
00000CCC Oo0oO000COIBOOOOOCCCCOOOO00000 1B 0 DSE O0000000CCCOOO0000000000000CCCCOO0000O

ib biology ia topics: CBSE Class XII Science (Biology) Study Notes | Concise Handbook for
Class 12 EduGorilla Prep Experts,

ib biology ia topics: Statutes and Ordinances of the University of Cambridge 2009 University
of Cambridge, 2009-10-08 The 2009-10 volume of the formal governing regulations of the University
of Cambridge, annually updated.




ib biology ia topics: School Science and Mathematics , 1913

ib biology ia topics: Omics and Systems Approaches to Study the Biology and
Applications of Lactic Acid Bacteria Konstantinos Papadimitriou, Jan Kok, Pierre Renault,
Kimberly Kline, 2020-10-13 The economic importance of lactic acid bacteria (LAB) for the food
industry and their implication in health and disease has rendered them attractive models for
research in many laboratories around the world. Over the past three decades, molecular and genetic
analysis of LAB species provided important insights into the biology and application of starter and
probiotic LAB and in the virulence of LAB pathogens. The knowledge obtained prepared LAB
researchers for the forthcoming opportunities provided by the advent of microbial genomics. Today,
developments in next-generation sequencing technologies have rocketed LAB genome research and
the sequences of several hundreds of strains are available. This flood of information has
revolutionized our view of LAB. First of all, a detailed picture has emerged about the evolutionary
mechanisms allowing LAB to inhabit the very diverge ecological niches in which they can be found.
Adaptation of LAB to nutrient-rich environments has led to degenerative evolution processes that
resulted in shortening of chromosomes and simplified metabolic potential. Gene acquisition through
horizontal transfer, on the other hand, is also important in shaping LAB gene pools. Horizontally
acquired genes have been shown to be essential in technological properties of starters and in
probiosis or virulence of commensals. Progress in bioinformatics tools has allowed rapid annotation
of LAB genomes and the direct assignment of genetic traits among species/strains through
comparative genomics. In this way, the molecular basis of many important traits of LAB has been
elucidated, including aspects of sugar fermentation, flavor and odor formation, production of
textural substances, stress responses, colonization of and survival in the host, cell-tocell interactions
and pathogenicity. Functional genomics and proteomics have been employed in a number of
instances to support in silico predictions. Given that the costs of advanced next-generation
methodologies like RNA-seq are dropping fast, bottlenecks in the in silico characterization of LAB
genomes will be rapidly overcome. Another crucial advancement in LAB research is the application
of systems biology approaches, by which the properties and interactions of components or parts of a
biological system are investigated to accurately understand or predict LAB behavior. Practically,
systems biology involves the mathematical modeling of complex biological systems that can be
refined iteratively with wet-lab experiments. High-throughput experimentation generating huge
amounts of data on the properties and quantities of many components such as transcripts, enzymes
and metabolites has resulted in several systems models of LAB. Novel techniques allow modelling of
additional levels of complexity including the function of small RNAs, structural features of RNA
molecules and post-translational modifications. In addition, researchers have started to apply
systems approaches in the framework of LAB multispecies ecosystems in which each species or
strain is considered as a part of the system. Metatransciptomics, metaproteomics and
metametabolomics offer the means to combine cellular behavior with population dynamics in
microbial consortia.

ib biology ia topics: General Catalog -- University of California, Santa Cruz University of
California, Santa Cruz, 1986

ib biology ia topics: Topics in Anti-Cancer Research Atta-ur-Rahman, Khurshid Zaman,
2015-10-21 This is the fourth volume of the eBook Series entitled Topics in Anti-Cancer Research.
This volume covers new research as well as updated chapters on topics relevant to modern cancer
research published in the journal Recent Patents on Anti-Cancer Drug Discovery. Interesting diverse
methods, new technologies and fast developing areas in the field of anti-cancer research are
presented. The topics included in the present volume will be of great value to clinicians, scientists
and R&D experts aiming to learn more about the latest developments and new alternatives for
different types of cancer treatment. The use of gold macro rods and ultrasound for cancer treatment
with hyperthermia, obesity associated breast cancer, and the role of cytokines and chemokines
pathways in studying cancer immunotherapy are discussed. The mechanism of antibody-drug and
antibody-toxin conjugates alongwith clinical trials research, significance of transforming growth



factor-beta and urokinase type plasminogen activator in tumorigenesis and reverstol studies in
oncohematological disorders are also presented. Other important areas covered include the
discovery of novel compounds, drugs and chemotherapeutics in the treatment of lung cancer,
biological functions of cell surface nucleolin in cancer, polymeric nanosystems and nanosystem
applications used for anticancer drug therapy. Recent advances in development of new potent
tubulin inhibitors and structures of molecular hybrids and their actions in different cell lines have
also been discussed. All these studies focused are supported by recent associated patents The topics
covered in this fourth volume will be of immense interest for those researchers and scientists
looking for new techniques, targets, drugs, compounds and drug delivery methods for various types
of cancer and its control.

ib biology ia topics: Current Topics in Chirality Takashiro Akitsu, 2021-09-01 Chirality is a
concept related not only to organic chemistry but also to each field of natural science. Awareness of
hierarchy is important for universal and comprehensive understanding. As such, this book examines
myriad subjects related to chirality in chemistry and interdisciplinary applications. In contrast to the
previous book, this new book about chirality includes contributions from authors in many fields of
natural science, providing a wider overview. The book’s focus is chirality and organic chemistry,
including synthesis and reactions.

ib biology ia topics: Statutes and Ordinances of the University of Cambridge 2004
University of Cambridge, 2004-09-30 This is the latest updated edition of the University of
Cambridge's official statutes and Ordinances.

ib biology ia topics: AIBS Directory of Bioscience Departments and Faculties in the
United States and Canada American Institute of Biological Sciences, Peter Gray, 1975 Also
includes degrees offered, degree requirements, graduate courses and doctoral programs.

ib biology ia topics: Calendar - McGill University McGill University, 1911

ib biology ia topics: Calendar McGill University, 1911

ib biology ia topics: Role of CD1- and MR1-restricted T cells in Immunity and Disease Kazuya
Iwabuchi, Luc Van Kaer, 2019-10-18 CD1 and MR1 are major histocompatibility complex (MHC)
class I-related proteins that bind and present non-peptide antigens to subsets of T cells with
specialized functions. CD1 proteins typically present lipid antigens to CD1-restricted T cells,
whereas MR1 presents vitamin B-based ligands and a variety of drugs and drug-like molecules to
MRI1-restricted T cells. The CD1 family of antigen presenting molecules has been divided into two
groups: Group 1 contains CD1la, CD1b and CD1c, and Group 2 contains CD1d. Additionally, CD1e is
expressed intracellularly and is involved in the loading of lipid antigens onto Group 1 CD1 proteins.
Humans express both Groups 1 and 2 CD1 proteins, whereas mice only express CD1d. Group 1 CD1
proteins present lipid antigens to T cells that generally express diverse T cell receptors (TCRs) and
exhibit adaptive-like functions, whereas CD1d presents lipid antigens to subsets of T cells that
express either diverse or highly restricted TCRs and exhibit innate-like functions. CD1d-restricted T
cells are called natural killer T (NKT) cells, which includes Type I or invariant NKT (iNKT) cells
expressing semi-invariant TCRs, and Type II NKT cells expressing more diverse TCRs.
CD1-restricted T cells have been implicated in a wide variety of diseases, including cancer,
infections, and autoimmune, inflammatory and metabolic diseases. Additionally, NKT cells have been
targeted for immunotherapy of disease with ligands such as a-galactosylceramide for iNKT cells, or
sulfatide for Type II NKT cells. Like iNKT cells, MR1-restricted T cells express semi-invariant TCRs
and display innate-like functions. MR1-restricted T cells, also called mucosal-associated invariant T
(MAIT) cells, have been implicated in immune responses against a variety of pathogens such as
Mycobacterium tuberculosis, Pseudomonas aeruginosa, Helicobacter pylori, hepatitis C virus and
influenza virus. Moreover, these cells contribute to autoimmune and inflammatory diseases,
including colitis, rheumatoid arthritis, psoriasis, lupus, and diabetes.
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