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After viewing this module students will be able to:
• Define Evidence-Based Practice (EBP).
• Understand the steps in the EBP process.
• Differentiate a clinical question based on diagnosis, therapy, prognosis or 

etiology.
• Effectively create a PICO clinical question.
• Identify resources to acquire EBP information.
• Evaluate information based on a hierarchy of evidence.
• Describe criteria used to evaluate resources critically.

Learning Objectives



Evidence–Based Practice (EBP) requires the integration of the best research 
evidence with clinical expertise and the patient’s unique values and 
circumstances.

Use of Evidence–Based Practice resources is an important part of information 
literacy in healthcare and health sciences.

What is Evidence –Based Practice?



Assess
• A clinical question starts with the patient.

Ask
• Construct a well built clinical question derived from the case.

Acquire
• Select appropriate resources and begin a search.

Appraise
• Evaluate the research evidence for validity and applicability.

Apply
• In conjunction with patient preference, clinical expertise, and the researched evidence, apply to 

practice.

EBP Process The practice of EBP comprises of 5 basic steps (the 5A’s)



• Determine what the issues are.
• Prioritize the issues. 
• What if too many questions arise?

• Patients may have several active problems:
• possible questions about diagnosis, prognosis, therapy for each problem
• questions may be too numerous to even ask, let alone answer

• What is the most important issue for this patient now?
• Which question, when answered, will help the most?
• Select the few questions that are most important to answer right away. 

Step 1: Assess the Patient



• Begin with an assessment by the clinician to determine all the pertinent 
issue(s). This may include a differential diagnosis, treatment decisions, or 
prognosis.

• Classify the issues:
 Is this issue a matter of treatment?
 Is it a matter of whether the treatment is going to hurt my patient?
 Is it a matter of what is going to happen in the future? Prognosis?
 Is it a matter of whether I want to implement a clinical policy? Practice 

Guidelines?
• Knowing the category of the issue leads to the next stage: ASKING

Step 1: Assess the Patient con’t



Determine through expertise, history taking, and patient interaction what type of clinical question 
is under investigation. 
• Diagnosis: the process of identifying a disease or condition. Making the correct diagnosis is the foundation 

for making decisions on clinical intervention. 
What disease or condition does the patient have?

• Therapy: an action or intervention that can potentially improve care or prevent diseases or conditions.
What is the best treatment for this disease of condition?

• Etiology: the cause of a disease, condition or situation. It may also be referred to as harm or causation.
What is the cause of the patient’s disease or condition?

• Prognosis: the progression of a treated disease.
What outcome can be expected from the treatment or intervention used?

Step 2: Ask the Question



A clinical question should be directly relevant to the problem. Using the PICO 
format, the question can be phrased to facilitate searching for a precise answer.

• Patient, population or problem being addressed.
• Intervention being considered.
• Comparison intervention or exposure, when relevant.
• Outcomes of interest.

PICO



PubMed’s Clinical Queries:
• search tool that quickly locates 

EBP journal articles
• uses study question categories: 

therapy, diagnosis, etiology, 
prognosis

• includes appropriate study designs

Step 3: Acquire



PubMed Clinical Queries Search
1)Navigate to:
https://ttuhsc.libguides.com/

2) Click on PubMed on 
library homepage:

3) On PubMed homepage 
click on Clinical Queries:

4)Type keywords in search box: 

Defaults to Boolean 
“AND”. Use quotes 
to keep terms 
together.

Access full 
text articles.

https://ttuhsc.libguides.com/


Point–of–Care Systems:
• Contain detailed modules about diseases.
• Information overviews; rapid electronic updating.
• Generally, includes information on:

Etiology
Diagnosis
Therapy
Prognosis

• Information is rated according to evidence quality level.
• Available via mobile apps for access at patient bedside.

Acquire: Point of Care



Accessing Point of Care Tools
Navigate to:
https://ttuhsc.libguides.com/

https://ttuhsc.libguides.com/


Access below databases at https://ttuhsc.libguides.com/az/databases. 

Cochrane Library (from the Cochrane Collaboration) https://www.cochranelibrary.com/
• Collection of three databases that contain different types of high-quality, independent evidence to inform 

healthcare decision-making. 
JBI Tools (Joanna Briggs Institute) (nursing)

• Includes the JBI Library of Systematic Reviews, Best Practice Information sheets, Evidence Summaries 
and Evidence-Based Recommended Practice.

OTseeker
• Abstracts of systematic reviews and randomized controlled trials relevant to occupational therapy. 

PEDro (physical therapy)
• Abstracts of randomized controlled trials, systematic reviews, and practice guidelines in physiotherapy.  

Some links to full text articles.
Trip Pro

• Users can easily identify the highest quality clinical evidence from a wide range of sources.

Acquire EBP Literature Databases

https://ttuhsc.libguides.com/az/databases
https://www.cochranelibrary.com/


Each database provides their own tutorials:
• ClinicalKey: Tutorials

• Dynamed: Tutorials

• Essential Evidence Plus: Tutorials

• Micromedex: Tutorials

• Nursing Reference Center: Tutorial

• PubMed: Tutorials

• Rehabilitation Reference Center: Tutorial

Point of Care Tutorial Links

https://elsevierresources.com/clinicalkey/clinicalkey/training/
https://connect.ebsco.com/s/article/DynaMed-User-Guide?language=en_US
https://www.essentialevidenceplus.com/Home/AboutEEP?Sec=Using
https://www.merative.com/micromedex-training-center
https://connect.ebsco.com/s/article/Nursing-Reference-Center-Plus-Tutorial?language=en_US
https://pubmed.ncbi.nlm.nih.gov/help/
https://connect.ebsco.com/s/article/Rehabilitation-Reference-Center-Tutorial?language=en_US


Your patient is a 45–year–old female just diagnosed with mild hypertension. She 
does not want to start taking pills and has asked you if she can make other 
changes that might bring her blood pressure back within normal range.

The PICO statement is:
• P 45–year–old female with mild hypertension.
• I lifestyle modifications.
• C medication.
• O B/P within normal limits.

Is this PICO statement stated correctly?

Review point #1



Yes. Each element of the scenario is precisely stated. This will help you develop 
a search strategy that will answer your patient’s question.

Answer #1



• Study design is important in determining the quality of evidence.
• Insufficient attention to quality of evidence risks inappropriate guidelines and 

recommendations that may lead clinicians to act to the detriment of their 
patients. 

• Factors that affect the strength of a recommendation:
• Quality of evidence
• Uncertainty about the balance between desirable and undesirable effects
• Uncertainty or variability in values and preferences (of patients)
• Uncertainty about whether the intervention represents a wise use of resources 

Acquire: Quality of Evidence



• Case–control study: A study that compares people with a specific disease or outcome of interest (cases) 
to people from the same population without that disease or outcome (controls), and which seeks to find 
associations between the outcome and prior exposure to particular risk factors. This design is particularly 
useful where the outcome is rare and past exposure can be reliably measured. Case-control studies are 
usually retrospective, but not always.

• Case series: A study reporting observations on a series of individuals, usually all receiving the same 
intervention, with no control group.

• Cohort study: An observational study in which a defined group of people (the cohort) is followed over 
time. The outcomes of people in subsets of this cohort are compared, to examine people who were 
exposed or not exposed (or exposed at different levels) to a particular intervention or other factor of 
interest. A prospective cohort study assembles participants and follows them into the future. A 
retrospective (or historical) cohort study identifies subjects from past records and follows them from the 
time of those records to the present. Because subjects are not allocated by the investigator to different 
interventions or other exposures, adjusted analysis is usually required to minimize the influence of other 
factors (confounders).

Definitions of Study Design



• Meta–analysis: The use of statistical techniques in a systematic review to integrate the results 
of included studies. Sometimes misused as a synonym for systematic reviews, where the 
review includes a meta-analysis.

• Prospective study: In evaluations of the effects of healthcare interventions, a study in which 
people are identified according to current risk status or exposure, and followed forwards 
through time to observe outcome. Randomized controlled trials are always prospective 
studies. Cohort studies are commonly either prospective or retrospective, whereas case-
control studies are usually retrospective. In Epidemiology, 'prospective study’ is sometimes 
misused as a synonym for cohort study.

• Randomized controlled trial: An experiment in which two or more interventions, possibly 
including a control intervention or no intervention, are compared by being randomly allocated to 
participants. In most trials one intervention is assigned to each individual but sometimes 
assignment is to defined groups of individuals (for example, in a household) or interventions are 
assigned within individuals (for example, in different orders or to different parts of the body).

Definitions Cont’d



• Retrospective study: A study in which the outcomes have occurred to the participants before 
the study commenced. Case-control studies are usually retrospective, cohort studies 
sometimes are, randomized controlled trials never are.

• Systematic review: A review of a clearly formulated question that uses systematic and explicit 
methods to identify, select, and critically appraise relevant research, and to collect and analyze 
data from the studies that are included in the review. Statistical methods (meta-analysis) may 
or may not be used to analyze and summarize the results of the included studies.

Definitions Cont’d



Meta-Analysis 
Or

Systematic Reviews

Critically Appraised 
Topics

Critically Appraised 
Individual Articles, Article 
Synopses or Commentary

Randomized Controlled Trials

Cohort Studies

Case Reports/Case Series

Animal/Lab Studies

Expert Opinions/Guidelines

Databases and Levels of Evidence

Pub

PubMed, CINAHL

Cochrane Database of Systematic Reviews
JBI    OT Seeker     PEDro (PT) PubMed

Cochrane Database of Systematic Reviews
PubMed 

NHS Economic Evaluation Database
Cochrane Methodology Register
ACP Journal Club PubMed

Cochrane Database of Systematic Reviews
OT Seeker PEDro (PT)     PubMed

PubMed, CINAHL

Health Technology Assessment
Nursing Reference Center

PubMed, CINAHL



Experiment designed to:
• determine effect of an intervention/exposure on a single study participant

In a one N–of–1 design:
• patient undergoes pairs of treatment periods
• 1 period involves the use of the experimental treatment
• 1 period involves the use of an alternate treatment/placebo
• if possible, patient and clinician are blinded
• outcomes are monitored

Treatment periods are replicated:
• until clinician and patient are convinced that:

 treatments are definitely different
 or definitely not different

N-of-1Randomized Controlled Trials



“Clinicians should use the results of randomized 
controlled trials (RCTs) of groups of patients to 
guide their clinical practice. However, clinicians 
cannot always rely on the results of RCTs…To 
determine the best care for an individual patient, 
clinicians can conduct N–of–1 randomized 
controlled trials in individual patients.” (Guyatt, 
2008)

Evidence-Based Treatment



Quality of Evidence:
GRADE

GRADE:
Grading of 
Recommendations, 
Assessment, 
Development, and
Evaluation



Hierarchy of Strength of Evidence
Hierarchy of Strength of Evidence for Prevention and Treatment Decisions

N-of-1 randomized trial
Systematic reviews of randomized trials
Single randomized trial
Systematic review of observational studies addressing patient-important outcomes
Single observational study addressing patient-important outcomes
Physiologic studies (studies of blood pressure, cardiac output, exercise capacity, 
bone density, etc.)
Unsystematic clinical observations



• Judgements about evidence and recommendations are complex. ("Grading quality of evidence and strength of 
recommendations," 2004, p. 1) 

• The strength of a recommendation reflects the extent to which we can be confident that 
desirable effects of an intervention outweigh undesirable effects. (Guyatt et al., 2008, p. 1049)

• The Grading of Recommendations Assessment, Development and Evaluation (GRADE) 
approach is a system for rating the quality of evidence and strength of recommendations that is 
explicit, comprehensive, and increasingly adopted by guideline organizations. The system 
classifies the confidence in estimates of effect into 1 of 4 levels (high, moderate, low, or very 
low).  Recommendations are graded as strong or weak.

(In Guyatt, Rennie, Meade, & Cook, 2015, Glossary & American Medical Association, 2015, glossary)

Recommendations



"Recommendations to administer, or 
not administer, an intervention, should 
be based on the tradeoffs between 
benefits on the one hand, and risks, 
burdens and, potentially, costs on the 
other. If benefits outweigh risks and 
burdens, experts will recommend that 
clinicians offer a treatment to typical 
patients. The uncertainty associated 
with the tradeoff between the benefits 
and risks and burdens will determine 
the strength of recommendation."
(GRADE Working Group, 2005)

Strength of Recommendation

https://www.essentialevidenceplus.com/Home/Loe?show=Sort

https://www.essentialevidenceplus.com/Home/Loe?show=Sort


Are the results valid? (validity)
• Did intervention and control groups start with the same prognosis?
• Was prognostic balance maintained as the study progressed?
• Were the groups prognostically balanced at the study’s completion?

What are the results? (reliability)
• How large was the treatment effect?
• How precise was the estimate of the treatment effect?

How can I apply the results to patient care? (applicability)
• Were the study patients similar to my population of interest?
• Were all clinically important outcomes considered?
• Are the likely treatment benefits worth the potential harm and costs?

Step 4: Critical Evaluation Criteria 
The fourth step in the EBP process is to critically appraise the retrieved articles. 
Consider these questions:



An N–of–1 randomized controlled trial determines the effect of an intervention or 
exposure on:

a) patients from several cooperating centers
b) patients in a test group and in a control group
c) a single study participant
d) multiple patients

Review point #2



An N–of–1 randomized controlled trial determines the effect of an intervention or 
exposure on____________.

• The correct answer is (c) a single study participant (see glossary N-of-one 
study)

Answer #2



Critical evaluation of your retrieved articles is an important part of Evidence–
Based Practice. The three main questions you need to ask about the results are:

• What are the results?
• Are the results valid?
• Are the results from a meta–analysis or a systematic review?

Yes or No?

Review point #3



No. The third question to ask is:
How can I apply the results to patient care?

Even if the research you find has been done well and you feel the results are 
valid, if it is not applicable to your patient then it is not helpful to you.

To refresh your knowledge: see Critical Evaluation in Glossary.

Answer #3



The fifth step in the EBP process is to integrate the patients values:

Patient preferences: 
• Relative values patients place on various health states.
• Determined by values, beliefs, and attitudes patients consider during decision–making. 

Decision making approaches consistent with patient’s values:
• Clinician ascertains preferences, makes decision on behalf of patient.
• Informed: Physician provides information, patient makes decision.
• Shared: patient and clinician both bring information/evidence and values/preferences to the decision.  

Patient Education Tools:
• Reliable, free consumer medical information in MedlinePlus.gov.
• Consider patient’s literacy and health literacy level.

Step 5: Apply- Integrating EBP with Patient Values



Health literacy can be defined in two ways:

• Personal health literacy is the degree to which individuals have the ability to find, understand, 
and use information and services to inform health-related decisions and actions for themselves 
and others.

• Organizational health literacy is the degree to which organizations equitably enable 
individuals to find, understand, and use information and services to inform health-related 
decisions and actions for themselves and others. (https://www.cdc.gov/healthliteracy/basics.html)

Health care professionals must be aware of their patients’ health literacy levels to maximize the 
effectiveness of their interactions.

Educating Patients

https://www.cdc.gov/healthliteracy/basics.html


CDC’s Health Literacy site 
provides:

• information
• tools
• links

on health literacy research, 
practice, and evaluation for public 
health topics and situations.
https://www.cdc.gov/healthliteracy/
basics.html

Tools for Educating Patients

https://www.cdc.gov/healthliteracy/basics.html


Tools for Educating Patients
MedlinePlus®: patient education database that 
contains authoritative, reliable information in an 
easily understood reading level.

Coverage includes:
• Health topics.
• Drugs, herbals, supplements.
• Medical dictionary.
• Medical encyclopedia.
• Directories.
• Organizations.
• Interactive videos.
• Health information in multiple languages.

https://medlineplus.gov/

https://medlineplus.gov/


Integrating the principles of EBP into your future practice will include:

• using the five steps of the evidence–based process.
• building a focused well–articulated clinical question using PICO. 
• using EBP information resources.
• determining the strength of recommendations, the quality of evidence, and the strength of 

the evidence.
• critically appraising the information.
• integrating the information with the patient's values.

Final Points



CEBM, Centre for Evidence Based Medicine. (2016). CEBM. Website, Centre for Evidence Based 
Medicine, University of Oxford, Oxford, U.K. http://www.cebm.net

Straus, S.E., Richardson, W.S., Glasziou, P., & Haynes, R.B. (2005). Evidence–based medicine: 
how to practice and teach EBM. Edinburgh: Elsevier/Churchill Livingstone.

The Cochrane Library. (2024). Cochrane Library. http://www.cochranelibrary.com

Further Study

http://www.cebm.net/
http://www.cochranelibrary.com/


Best research evidence:  Valid and clinically relevant research, often from the basic sciences of 
medicine. 

Clinical Queries (in PubMed): Provides specialized searches for clinicians. It includes clinical 
search filters based on research done by R. Brian Haynes, M.D., Ph.D. Five study categories or 
filters are provided: etiology, diagnosis, therapy, prognosis, and clinical prediction guidelines.
Two scope filters are provided:

Broad/Sensitive search – includes relevant citations but probably less relevant; will retrieve 
more.
Narrow/Specific search – will get more precise, relevant citations but less retrieval.

Glossary



Clinical expertise: The ability to use clinical skills and past experience to identify each patient’s 
unique health state and diagnosis rapidly.

Cochrane Collaboration: An independent global network... that gathers and summarizes the best 
evidence from research to help users make informed choices about treatment. They produce the 
Cochrane Library.

Critical appraisal: The process of assessing and interpreting evidence by systematically 
considering its validity, results, and relevance.

Glossary cont’d



Evidence–based practice (EBP):  "Evidence based medicine is the conscientious, explicit, and 
judicious use of current best evidence in making decisions about the care of individual patients. 
The practice of evidence based medicine requires the integration of individual clinical expertise 
with the best available external clinical evidence from systematic research and our patient's 
unique values and circumstances.” (Sackett, 2000) 
By clinical expertise we mean the ability to use our clinical skills and past experience to rapidly 
identify each patient's unique health state and diagnosis, their individual risks and benefits of 
potential interventions, and their personal circumstances and expectations. 
By patient values we mean the unique preferences, concerns and expectations each patient 
brings to a clinical encounter and which must be integrated into clinical decisions if they are to 
serve the patient. By patient circumstances we mean their individual clinical state and the clinical 
setting.

Glossary cont’d



GRADE: Grading of Recommendations, Assessment, Development, and Evaluation.

Hierarchy of Study Designs: A system of classifying and organizing types of evidence, typically for 
questions of treatment and prevention. Clinicians should look for the evidence from the highest 
position in the hierarchy.

Patient circumstances and unique values: 
Circumstances: Their individual clinical state and the clinical setting.
Values: The unique preferences, concerns, and expectations each patient brings to a clinical encounter.

PICO:  A method for answering clinical questions.

Glossary cont’d



Quality of Evidence: Can be categorized as high, moderate, low, or very low.

Strength of Recommendation Taxonomy (SORT):
Addresses the quality, quantity, and consistency of evidence and allows authors to rate individual 
studies or bodies of evidence. The taxonomy is built around the information mastery framework, 
which emphasizes the use of patient–oriented outcomes that measure changes in morbidity or 
mortality.

A–level recommendation is based on consistent and good–quality patient–oriented evidence.
B–level recommendation is based on inconsistent or limited–quality patient–oriented evidence.
C–level recommendation is based on consensus, usual practice, opinion, disease–oriented evidence, or 
case series for studies of diagnosis, treatment, prevention, or screening. (Ebell, & et al., 2004)

Glossary cont’d
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