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Learning Objectives 

 Learn the value of using evidence to shape clinical 
decision-making 

 

 Review the types of studies that can be used as sources 
of evidence  

 

 Understand the levels of evidence and how to use them 
to assess the quality and value of information 

 

 Develop a system for using evidence-based practices in 
daily work 



What Is Evidence-Based Practice? 

 “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 

means integrating individual clinical expertise with 

the best available external clinical evidence from 

systematic research.” 

 Dr. David L. Sackett, NHS Centre for Evidence Based 

Medicine 



What Is Evidence-Based Practice? 



Benefits of Evidence-Based Practice 

 Reduce unnecessary costs 

 

 Improve quality of care 

 

 Efficiently evaluate the potential of new 

technologies 



Barriers to EBP  

 Educational 

 

 Lack of skills to assess 

and apply evidence 

among clinicians 

 

 Teaching based on 

accepted practices 

rather than evidence 



Barriers to EBP  

 Research 

 

 Lack of high-quality 

studies 

 

 Poor or incomplete 

reporting of research 

results 



Barriers to EBP  

 Clinical 

 

 Using understanding of 
disease process as the 
only guide for clinical 
practice 

 

 Relying exclusively on 
one’s own training and 
common sense to 
evaluate new tests and 
treatments 



Levels of Evidence 



A Cautionary Tale 

 “Bad science and breast cancer”, Discover 

Magazine, August 2002, by Shannon 

Brownlee and Dan Winters 

 Early 1980s 

 Dr. William Peters and colleagues at Dana-

Farber Cancer Institute decided to use 

combination chemotherapy with a bone 

marrow transplant as a novel treatment for 

large breast cancers 

 

Discover Magazine, August 2002 



A Cautionary Tale 

 Bone marrow was 

harvested before 

chemotherapy 

 

 Injected back to the 

body after 

chemotherapy to 

rebuild immune system 
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A Cautionary Tale 

The technique had cured leukemias and 

lymphomas 

 

Involved high doses of several chemotherapy 

drugs to kill the tumor 

 

Side effect: many other cells in the body, 

including bone marrow, would be killed 

 

 Discover Magazine, August 2002 



A Cautionary Tale 

 Doctors were pleased to see the 

huge tumor disappear in a week 

 

 Repeated on 29 women 

 Each responded well initially 

 3 made a full recovery 

 

 Doctors believed they had a 

cure for cancer, and the news 

spread 

 Discover Magazine, August 2002 
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A Cautionary Tale 

 Insurers of these patients were reluctant to cover the 

bill: $125,000 - $500,000 

 

 Argued that the treatment was unproven and 

experimental 

 

Women sued insurers 

 

 

Discover Magazine, August 2002 
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A Cautionary Tale 

 Evidence 

 

 Doctors testified that high-dose chemotherapy was 

“accepted practice” 

 

 Dr. Peters, 1993 paper, Journal of Clinical Oncology 

 Compared results of his high-dose cases with results for patients 

who had received standard doses of chemotherapy elsewhere 

 70% of Peters’ patients were cancer-free 48 months after 

treatment 

 Only 35% of standard dose chemo patients were cancer-

free  

 Not a Randomized Controlled Trial 

 
Discover Magazine, August 2002 



A Cautionary Tale 

 More and more began to try the technique for their 

high-risk breast cancer patients 

 

 Side effects included painful destruction of intestinal 

lining, nausea, vomiting, diarrhea, infections, organ 

damage 

 1 in 5 died directly from the treatment 

 Nonetheless, high-stage breast cancer had a 50-70% 

chance of relapsing after standard chemotherapy 

 

Discover Magazine, August 2002 



A Cautionary Tale 

 By 1994, 4000 bone marrow 
transplants were being performed 
on breast cancer patients each year 

 

 However, some doctors and 
scientists realized there was still no 
proof that the treatment saved lives 

 

 Peters 1993: subjects chosen for high dose 
chemo were healthier at baseline than 
most breast cancer patients and might 
have done just as well on standard dose 
chemo 

 

Discover Magazine, August 2002 
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A Cautionary Tale 

 A randomized clinical trial was funded by the NIH 

 

 Women with breast cancer likely to recur after surgery  

 

 Randomly assigned to 

 moderately high dose of chemotherapy  

 or high-dose chemotherapy and then a stem-cell transplant 

 

 Few women were willing to sign up due to risk of not being 

assigned to the high-dose group 

 

 Trial took twice as long as planned 

 
Discover Magazine, August 2002 



A Cautionary Tale  

 1999 American Society of Clinical Oncology 

Meeting  

 NIH trial showed women receiving transplant were 

slightly more likely to stay free of cancer 

 Survival advantage cancelled out because women were 

also more likely to die from the transplant treatment 

 3 smaller trials found no significant benefit in high-

dose chemo and transplant over standard treatment 

 But a fifth trial underway in South Africa was showing 

promising results! 

 
Discover Magazine, August 2002 



A Cautionary Tale  

 After the meeting, two American oncologists organized 
an audit of the South African data 

 There were charts for only 62 out of 154 patients 

 Those 62 charts only had 1-2% of the typical information  

 They included numerous unsigned notes and other problems 

 No evidence of randomization 

 No records of patients receiving standard treatment 

 American Society of Clinical Oncology: the South African's 
results "should not be used as the basis for the treatment of 
any patient.“ 

 Too late for six patients from Seattle under the age of 50 
who were given the South African regimen for women with 
metastatic breast cancer 

Discover Magazine, August 2002 



A Cautionary Tale 

 20 years passed from the first 
trial of high-dose chemotherapy 
to the first clinical trial’s 
conclusion 

 

 Total cost: about $3 billion 

 

 4000-9000 women estimated 
to have died from the treatment 
rather than their breast cancer  

Discover Magazine, August 2002 



Steps in the EBP Process 

 1: Frame the Clinical Question 

 

 2: Find the Evidence 

 

 3: Assess the Evidence 

 

 4. Make the Decision 

http://www.asha.org/members/ebp/ 



1: Framing the Clinical Question 

Population Intervention Comparison Outcome 

Elderly patient 

with profound 

hearing loss 

Cochlear 

implantation 

Hearing aids Improved 

speech 

perception 

Pre-lingually 

deafened 

children 

CI before age 

2 

CI after age 4 Integration into 

mainstream 

schooling 

Adults with 

unilateral 

hearing loss 

and tinnitus 

Unilateral CI No intervention Tinnitus 

resolution 



2: Finding the Evidence 

 

 Cochrane Library 

 

 PubMed/MEDLINE 

 

 EMBASE 

 

 CINAHL (Cumulative Index to Nursing and Allied 
Health Literature) 

http://www.google.com/url?sa=i&rct=j&q=finding&source=images&cd=&cad=rja&docid=wYrFPMJAquRtEM&tbnid=fsJC3b78zudNBM:&ved=0CAUQjRw&url=http://shouldigotocollege.com/finding-colleges.html&ei=ksjdUbP5GpTH4AOkmYCAAw&bvm=bv.48705608,d.dmg&psig=AFQjCNFy_1j9uUQjICEkEdZDKAT28oXrdQ&ust=1373575683383911


2: Finding the Evidence 

 

 Cochrane Library 

 completed systematic reviews  

 protocols for questions of therapy 

 abstracts of effectiveness 

 clinical trials registry 

 health technology assessment 

 economic evaluation studies 
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2: Finding the Evidence 

 

 PubMed/MEDLINE 

 Largest online bibliographic 

database of health-related 

studies 
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2: Finding the Evidence 

 

 EMBASE 

 Focuses more on drug-

related research, clinical 

trials, and some 

conference proceedings 

than PubMed 
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2: Finding the Evidence 

 

 CINAHL (Cumulative 

Index to Nursing and 

Allied Health Literature) 

 Focused on allied health 

and nursing 

More likely than 

MEDLINE to contain 

studies with negative 

findings 
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3: Assessing the Evidence 



Types of Evidence 

 Meta-analysis and systematic review 

 Randomized controlled trial 

 Controlled trial 

 Cohort study 

 Case-control study 

 Non-intervention studies with subject acting as own control 

 Case series 

 Case reports 

 Opinions of respected authorities 

 Reports of expert committees 



Expert Opinions 

 Based on physiology, bench research, or clinical 

experience 

 Individuals 

 Committees 
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Expert Opinions 

 Limitations: 

 

 Vulnerable to: 

 Selective use of evidence 

 

 Bias stemming from personal experience 

 

 Flawed assumptions about disease 

 

 External influences (professional norms, patient expectations, 
etc) 



Example: Expert Opinions  

 European Bilateral Pediatric Cochlear Implant 

Forum Consensus Statement 

 Ramsden JD, Gordon K, Aschendorff A, et al. Otology and 

Neurotology, 2012; 33:561-565. 
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European Bilateral Pediatric Cochlear 

Implant Forum Consensus Statement 

  
Goals 

 “Establish a consensus statement that could guide centers 

developing current best practice for treatment of bilateral 

sensorineural deafness in children with cochlear implants” 

 

Method 

 2 day meeting attended by delegates and scientific experts 

 

 Presented and interpreted existing literature 

 

 Discussed and agreed on a statement 



 Conclusions 

 

 ‘‘Currently we feel that the infant or child with 

unambiguous cochlear implant candidacy should receive 

bilateral cochlear implants simultaneously as soon as 

possible after definitive diagnosis of deafness to permit 

optimal auditory development;  

 an atraumatic surgical technique designed to preserve 

cochlear function, minimize cochlear damage, and allow 

easy, possibly repeated re-implantation is recommended.’’ 

 

European Bilateral Pediatric Cochlear 

Implant Forum Consensus Statement 

  



Case Series and Case Reports 

 Interesting observations about a 
single patient or selected group of 
patients 

 

 No controls 

 

 Patients often seen 

 over a short time course 

 

Consecutive or non consecutive 
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Case Series and Case Reports 

 Strengths 

 

 Easy to write 

 

 Can be used to generate hypotheses or direct design 

of future studies 



Case Series and Case Reports 

 Limitations 

 

 Susceptible to bias regarding subject selection and 

characteristics observed 
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Example: Case Series 

 Cochlear implantation for unilateral deafness 

with and without tinnitus: A case series 

 Tavora-Vieira D, Marino R, Krishnaswamy J, Kuthbutheen J, Rajan GP. 

Laryngoscope, 2013; 123(5): 1251-1255 

 

 

http://www3.interscience.wiley.com.laneproxy.stanford.edu/journal/121460873/home


Cochlear implantation for unilateral deafness 

with and without tinnitus: A case series 

 
Goal 

Investigate cochlear implantation in 

patients with unilateral deafness with 

and without tinnitus 

 

Design 

Prospective case series 
 

 



Cochlear implantation for unilateral deafness 

with and without tinnitus: A case series 

Method 

 

9 postlingually deafened  subjects with 

unilateral hearing loss  

With and without tinnitus ipsilaterally 

Functional hearing in contralateral ear 

 

Implanted with standard electrode 
 

 



Cochlear implantation for unilateral deafness 

with and without tinnitus: A case series 

Method 

 

Speech perception in noise was tested using the 
Bamford-Kowal-Bench presented at 65 dB SPL 

 

Speech, Spatial, and Qualities (SSQ) of Hearing 
Scale was used to evaluate the subjective 
perception of hearing outcomes 

 

Tinnitus Reaction Questionnaire assessed the effect 
on tinnitus 

 



Cochlear implantation for unilateral deafness 

with and without tinnitus: A case series 

 Results 

 All patients were implanted with the Med-El Flex soft 

electrode 

 

 Are regularly wearing the speech processor and find it 

beneficial in improving their ability to hear, particularly in 

noise 

 

 Decrease of tinnitus perception reported 

 

 Improvement of sound localization sounds reported 

 



Cochlear implantation for unilateral deafness 

with and without tinnitus: A case series 

 Conclusions 

 

 “CI was successful for all nine patients, with improvement 

of speech recognition in noise, self-perceived 

improvement of hearing, and for tinnitus control” 

 

 “Several factors such as deafness duration, age of 

deafness onset, the presence of residual hearing, patient 

motivation, and the rehabilitation intensity need to be 

further investigated in order to understand their impact on 

performance after implantation.” 

 



Cochlear implantation for unilateral deafness 

with and without tinnitus: A case series 

We can’t tell whether the improvement is due to the intervention, procedural learning,  

or other factors. 



Longitudinal Observational Studies 

 Case-control 

 Retrospective 



Longitudinal Observational Studies 

 Cohort 

 Prospective 

 



Case-control Studies 

 Strengths 

 

 Good for rare diseases/events, examining conditions that 

develop over a long time, investigating preliminary 

hypothesis 

 

 Quick 

 

 Inexpensive 



Case-control Studies 

 Limitations 

 Many possible biases and 
errors 

 Observing a statistical 
relationship between two 
conditions does not mean 
that one condition actually 
caused the other 

 

 Depend on high-quality 
existing records 

 

 Difficult to select 
appropriate control group 

http://www.google.com/url?sa=i&rct=j&q=medical+records&source=images&cd=&cad=rja&docid=24H24qQGXgXWYM&tbnid=wv4Qu3eiZ5jDfM:&ved=0CAUQjRw&url=http://abcnews.go.com/Business/ransom-medical-records/story?id=17051612&ei=p73eUeH3M5DA4AO144HACg&psig=AFQjCNE3rYvF3GrxJf7U4cg5Rwh_mAokgA&ust=1373638431952989


Example: Case-Control Study 

 Case-Control Analysis of Cochlear Implant 

Performance in Elderly Patients 

 Friedland DR, Runge-Samuelson C, Baig H, Jenson J. Arch 

Otolaryngol Head Neck Surg. 2010; 136(5):432-438 

http://www.sciencedirect.com.laneproxy.stanford.edu/science/journal/01945998


Case-Control Analysis of Cochlear 

Implant Performance in Elderly Patients 

Objective 

 Characterize speech perception performance in elderly CI 

users compared with younger adult users 

 

 Design 

 Case-control retrospective analysis from January 1, 1999 to 

January 28, 2008 



 

Case-Control Analysis of Cochlear 

Implant Performance in Elderly Patients 

 
Methods 

 

 Medical records for 78 patients with age at implantation 

>65 analyzed for: 

 ear-specific preimplantation speech perception performance 

 

 length of deafness 

 

 age at implantation 

 

 1-year postimplantation speech perception performance 



 

Case-Control Analysis of Cochlear 

Implant Performance in Elderly Patients 

 
Methods 

28 elderly patients with complete data 

 

Matched to 28 younger adult patients (age 18-

64 at implantation) for preimplantation 

performance using Hearing in Noise Test – Quiet 

Scores 

 

Measured one-year postimplantation 

performance on word and sentence testing 



Case-Control Analysis of Cochlear 

Implant Performance in Elderly Patients 

 Results 

 

 Of the matched older and younger patients, 55 of 56 

showed improvement in their 1-year postimplantation 

compared with preimplantation scores 

 

 better preimplantation performance predicted better 

postimplantation performance 

 

 independent of age at implantation  

 



Case-Control Analysis of Cochlear 

Implant Performance in Elderly Patients 

 Results 

 

 poorer postimplantation scores overall for the elderly 

patients compared with the younger ones 



Case-Control Analysis of Cochlear 

Implant Performance in Elderly Patients 

 Conclusions 

 

 “By using a cohort matched for preimplantation 

performance, this study demonstrated that elderly patients 

have performance scores that are strong but less so 

compared with their younger counterparts.” 

 

 “These data may better provide guidelines for 

preimplantation counseling regarding postimplantation 

expectations for the elderly candidate.” 



Longitudinal Observational Studies 

 Cohort 

 Prospective 

 



Cohort Studies 

 Strengths 

 Time sequence allows strong evidence supporting possible 

causes and effects 

 Good for studying causes of conditions, courses of disease, 

risk factors 



Cohort Studies 

 Limitations 
 Costly 

 

 Can be difficult to follow up patients 
consistently 

 

 Difficult to prove causation 

 
 No interventions are involved (but there can 

also be interventional cohort studies- CI field. 

 

 Effect may occur a long time after exposure 

 

 Other events occurring in the intervening period 
may have affected the outcome 

http://www.google.com/url?sa=i&rct=j&q=time&source=images&cd=&cad=rja&docid=WYu2uXzqYmnwsM&tbnid=t3a4Uz7UmRup6M:&ved=0CAUQjRw&url=http://www.strangerstofriends.com/2013/03/its-about-time-literally/&ei=pL7eUc7QG9Wn4APXvIHoDA&psig=AFQjCNHYOUfMBhsc0_CB1W_GFOIfSuDmeg&ust=1373638679548182


Controlled Clinical Trial 

 

 Two groups 

 One receives 
experimental 
procedure 

 One receives 
standard or placebo 

 Randomized? 

 Blinded? 



Controlled Clinical Trial 

 

 Randomized? 



Controlled Clinical Trial 

 

 Blinded? 



Controlled Clinical Trial 

 Strengths 

 More likely than studies without controls 
to detect whether a difference in 
outcomes is due to the experimental 
treatment or to some other factor  
 Factors other than the clinical intervention 

that contribute to outcome tend to be 
equally represented in each group 

 

 Greatest justification for concluding 
causality 

 

 Less vulnerable to biases, especially 
when randomized and/or blinded 
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Controlled Clinical Trial 

 Limitations 

 

 Expensive 

 

 Requires a long follow-up period 

 

May involve complicated ethical 

issues 
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Example: Controlled Trial 

 A Prospective, Randomized Study of Cochlear 

Implants.  

 Noel L. Cohen, Susan B. Waltzman, Susan G. Fisher, and the 

Department of Veterans Affairs Cochlear Implant Study 

Group. N Engl J Med 1993; 328:233-237 
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A Prospective, Randomized Study of 

Cochlear Implants 

 
Methods 

 

 82 patients randomly assigned to receive one of three cochlear 

implants 

 

 Ineraid multichannel (Implant 1) 

 

 Nucleus multichannel (Implant 2) 

 

 3M/Vienna single channel (Implant 3) 

 

 



A Prospective, Randomized Study of 

Cochlear Implants 

Methods 

 

 24 hearing tests were used to assess the patient’s performance: 

 

 Before implantation 

 

 12 months after implantation 

 

 24 months after implantation 

 



A Prospective, Randomized Study of 

Cochlear Implants 

Methods 

 

 82 patients randomly assigned to receive one of three cochlear 

implants 

 

 24 hearing tests were used to assess the patient’s performance 

 

 A composite index score was calculated 



 Results 

 All patients were able to hear with their implants 

 Ability to distinguish some words and sentences 

 60% with Implant 1 

 63% with Implant 2 

 5% with Implant 3 

 Composite scores for Implant 1 and Implant 2 were higher than 

Implant 3 

 When 24 patients from implant 2 received an improved speech 

processor, their composite index increased significantly within 3 

months 

 

A Prospective, Randomized Study of 

Cochlear Implants 



 Conclusions 

 

 “Multichannel cochlear implants are superior to single-channel 

implants, especially for understanding speech. Changes in 

speech processing can improve patients' performance. “ 

 

A Prospective, Randomized Study of 

Cochlear Implants 



Meta-analysis/Systematic Reviews 

 Use published information from other studies  

 Systematic review 

 Asks clearly formulated question 

  Uses systematic and explicit methods to identify, select 

and critically appraise relevant research 

 Collects and analyse data from the studies that are 

included in the review. 

 Meta-analysis 

 Pools data and analyzes it quantitatively  



Meta-analysis/Systematic Reviews 

 Strengths 

 

 Provides a summary 

conclusion from multiple 

studies 

 

 Can make small studies 

more useful 
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Meta-analysis/Systematic Reviews 

 Limitations 

Quality of the studies included may not be uniformly 

high 

 

 Vulnerable to inclusion of fraudulent studies 

 

May fail to address differences in design, subject 

choice, etc among included studies 



Example: Systematic Review 

 The Effectiveness of Bilateral Cochlear Implants 

for Severe-to-Profound Deafness in Adults: A 

Systematic Review 

 Van Schoonhoven J, Sparreboom M, van Zanten BGA, et al. 

Otology & Neurotology, 2013; 34(2): 190-198. 
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The Effectiveness of Bilateral Cochlear Implants for 

Severe-to-Profound Deafness in Adults: A Systematic 

Review 

 

 
 Goals 

 Assess clinical effectiveness of bilateral cochlear 

implantation compared with unilateral cohclear 

implantation or bimodal stimulation in adults with 

severe-to-profound hearing loss 

 

 



The Effectiveness of Bilateral Cochlear Implants for 

Severe-to-Profound Deafness in Adults: A Systematic 

Review 

 

 
 Data Sources 

 MEDLINE and Embase were searched for English 

language studies published between October 

2006 and March 2011 

 

 



The Effectiveness of Bilateral Cochlear Implants for 

Severe-to-Profound Deafness in Adults: A Systematic 

Review 

 

 
  Study Selection 

 Studies comparing bilateral cochlear implantation with 
unilateral cochlear implantation and/or with bimodal 
stimulation, in adults with severe-to-profound 
sensorineural hearing loss 

 Yield: 

 14 studies included 

 1 randomized controlled trial 

 5 cross-sectional studies 

 8 studies with subjects acting as their own 
controls 

 



The Effectiveness of Bilateral Cochlear Implants for 

Severe-to-Profound Deafness in Adults: A Systematic 

Review 

 

 

 

  Study Selection 

 Factors analyzed 

 Speech perception in quiet and in noise 

 

 Sound localization and lateralization 

 

 Speech production 

 

 Health-related quality of life 

 

 Functional outcomes 

 



The Effectiveness of Bilateral Cochlear Implants for 

Severe-to-Profound Deafness in Adults: A Systematic 

Review 

 

 
  Conclusions 

 

 Pooling of data not possible due to heterogeneity of 

studies 

 

 Average level of evidence of the included studies was low 

 

 



The Effectiveness of Bilateral Cochlear Implants for 

Severe-to-Profound Deafness in Adults: A Systematic 

Review 

 

 
  Conclusions 

 All studies showed significant bilateral benefit in 

localization over unilateral cochlear implantation 

 

 Bilateral cochlear implants were beneficial for speech 

perception in noise under certain conditions and several 

self-reported measures 

 

 Most outcomes showed no bilateral benefit for speech 

perception in quiet  

 

 



Levels of Evidence 

 Systematic Review 

 I 

 Evidence obtained from at least one properly designed randomized 
controlled trial 

 II-1 

 Evidence from well-designed controlled trials, which lack randomization 

 II-2 

 Evidence from well-designed cohort or case control studies, preferably 
from more than one center/research group 

 II-3 

 Evidence from multiple time series  

 III 

 Opinions of respected authorities, based on clinical experience, 
descriptive studies, or reports of expert committees. 

 
US Preventive Services Task Force, 1989 
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4: Making the Decision 

 How relevant to your patient is the evidence you 

have found? 

 Does the patient fit the study population? 

 Is the study outcome a relevant goal for this patient? 

 

 Consider the patient’s perspective 

 

 Consider cost-effectiveness 
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 NZ REVIEW 
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Levels of Evidence 

 Systematic Review 

 I 

 Evidence obtained from at least one properly designed randomized 
controlled trial 

 II-1 

 Evidence from well-designed controlled trials, which lack randomization 

 II-2 

 Evidence from well-designed cohort or case control studies, preferably 
from more than one center/research group 

 II-3 

 Evidence from multiple time series  

 III 

 Opinions of respected authorities, based on clinical experience, 
descriptive studies, or reports of expert committees. 

 
US Preventive Services Task Force, 1989 



OTHER FACTORS TO CONSIDER 

 Type of publication: 

 Peer-reviewed  

 Regular issue 

 Supplement 

 Conference papers 

 Trade journals 

 Journals: review quality, impact factor 
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