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Evidence-Based Practice1

Overview

Clinical dentistry is becoming increasingly complex and our 
patients more knowledgeable. Evidence-based medicine 
and dentistry are now regarded as the “gold standard” in 
health care around the world. It is a way of  thinking that 
should permeate every aspect of  clinical practice. This 
chapter describes this philosophy, provides an overview of  
its components, and provides an approach on how to make 
best use of  the scientific literature and the benefits of   
evidence-based medicine. Dental students and practitioners 
need to be aware of  the uncertainties that surround scien-
tific evidence and the processes by which clinical research is 
assessed and incorporated into guidelines.

1.1 Decision-Making

LEARNING OBJECTIVES

You should:
•	 know what influences clinical decisions.
•	 understand what evidence-based practice is.
•	 understand the advantages and limits of  using an 

evidence-based approach to practice.

Clinical decision-making is influenced by many factors, 
including expert opinions, experience, expectations,  
financial constraints, and political pressures, in addition 
to research evidence. A good example of  this was the  
decision-making around appropriate personal protective 
equipment (PPE) during the initial phase of  the COVID-19 
pandemic, when a vaccine was not available, and it was 
important to get this right to limit virus transmission. 
There was some criticism of  research evidence interpreta-
tion by policy makers in the UK and some other counties 
because of  political pressures around inadequate plan-
ning and lack of  PPE stock.

Evidence-based medicine is the explicit and judicious use 
of  current best evidence to guide health care decisions.  
It integrates this best research evidence with clinical  
expertise and patient values. The aim of  evidence-based 
medicine is to optimise clinical outcomes and quality of  life 
for patients.

This approach may be used for individual patients, or  
for planning and purchasing care for groups of  patients. 
Patients will benefit if  their clinician is abreast of  the  
latest data, but he or she also needs to be able to take a 
good history, carry out a thorough examination,  
and have an understanding of  the patients’ values and 
preferences.

Evidence-Based Medicine

BEST RESEARCH EVIDENCE

When working with patients, there is a constant need to 
seek information before making a clinical decision, and 
professionals need to develop the habit of  learning by in-
quiry so, when confronted with a clinical question they 
can look for the current best answer as efficiently as pos-
sible. It can be difficult to find the current answer in a 
large database such as MEDLINE with over ten million 
references. A specialised database such as the Cochrane 
Library or Best Evidence can be a better place to start. 
Best-evidence resources are growing in number and are 
accessible as never before.

Best research evidence is clinically relevant research 
from basic science and clinical research. It either validates 
previously accepted diagnostic tests, preventive regimens 
and treatments or replaces them with new ones that are 
more powerful, more accurate, more effective, and safer. 
The strength of  evidence from various study designs is 
shown in Fig. 1.1.

Do not look at promotional brochures, which often con-
tain unpublished material. Ignore anecdotal “evidence,” 
such as the fact that a dental celebrity is using a particular 
product. Do not accept the newness of  a product as an  
argument for changing to it, as the opposite might have a 
good scientific argument.

CLINICAL EXPERTISE

Clinical expertise is the ability to use clinical skills and past 
experience to rapidly identify each patient’s unique oral 
health state and diagnosis, their individual risks and bene-
fits of  potential interventions, and their personal values 
and expectations.
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PATIENT VALUES

Patient values are 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. It is usual practice for the clinician to 
describe the diagnosed condition or disease to the patient 
and then describe the treatment available together with the 
harms that the treatment may potentially cause. To deter-
mine the patient values, the clinician could go on to ask the 
patient to make a value judgement about these two, that is, 
which is worse and by how much. The patient may need to 
think about this or discuss it with family members. The  
clinician may also describe the outcomes of  forgoing or  
accepting treatment. For example, when the consultation 
concerns the removal of  a lower wisdom tooth, the  
clinician may ask the patient to compare the distress caused 
by the pericoronitis with the anticipated distress of  tempo-
rary pain and swelling and possible altered sensation. The 
patient should also take into account the likelihood of  fu-
ture episodes of  pericoronitis if  they forgo surgery.

BENEFITS AND LIMITATIONS OF  
EVIDENCE-BASED MEDICINE

The aim of  evidence-based medicine is to improve clinical 
outcomes for patients and there is plenty of  evidence that 
this is the case. One example is that myocardial infarction 
survivors, who are prescribed aspirin or beta-blockers, have 
lower mortality rates than those who are not prescribed 
these drugs. Another example would be the benefit of  using 
streptomycin for pulmonary tuberculosis as demonstrated 
by the historic Medical Research Council trials. These are 
generally regarded as the first of  the modern randomised 
controlled trials.

The randomised controlled trial provides the underlying 
basis for evidence-based medicine and the number of  trials 
is growing exponentially with more than 150,000 listed by 
the Cochrane Library. However, there are limitations to  
evidence-based medicine. There is a shortage of  consistent 
scientific evidence, difficulties in application of  research 
evidence to individual patients, and barriers to the practice 
of  high-quality care. Some clinicians misunderstand the 
philosophy of  evidence-based medicine and incorrectly be-
lieve that it means a loss of  clinical freedom, or that it ig-
nores the importance of  clinical experience and of  individ-
ual values, which is not the case.

Systematic reviews and meta-analyses

Randomised controlled trials

Cohort studies

Case-control studies

Cross-sectional surveys

Case reports

STRONG EVIDENCE

WEAK EVIDENCE

Fig. 1.1  Strength of evidence from some research designs.

1.2 Randomised Controlled Trials

LEARNING OBJECTIVES

You should:
•	 know what a randomised controlled trial is.
•	 understand what the components of  a trial are.
•	 have knowledge of  the different types of  trial.
•	 understand the importance of  minimising bias in trials.

Randomised controlled trials may be used to compare health 
screening and diagnostic and preventative strategies, in ad-
dition to different treatments. They are recognised as one of  
the simplest, yet most powerful and revolutionary clinical 
research tools that we have. People are allocated at random 
to receive one of  several clinical interventions, and com-
parisons are made (Fig. 1.2).

COMPONENTS OF THE RANDOMISED 
CONTROLLED TRIAL

n	 The patients who take part in the trial are referred to as 
“participants” or the study population. Participants do 
not have to be ill as the study can be conducted in 
healthy volunteers or members of  the general public.

n	 The investigators are those that design the study, admin-
ister the interventions, and analyse the results.

n	 One of  the interventions is usually regarded as the 
standard of  comparison or “control,” hence the name 
randomised controlled trial. The group of  participants 
who receive the control are known as the “control 
group.” The control may be conventional treatment, 
placebo, or no treatment.

n	 Outcomes are measures, so randomised controlled trials 
are regarded as quantitative studies. They compare two 
or more interventions and so are regarded as compara-
tive studies. Case-series studies may also be quantitative 
but do not include comparisons among groups.

RANDOMISATION AND ALLOCATION 
CONCEALMENT

Random allocation means that all participants have the 
same chance of  being assigned to each of  the study groups. 
This ensures that the groups are balanced for the disease 
severity or other predictors of  prognosis and are not biased. 
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trials, for example, the surgeon will be aware of  which tech-
nique of  the alternatives he or she is using, but it may be 
feasible to have clinicians other than the operating surgeon 
who are blind to the study group carrying out the postop-
erative assessments. This would be described as a single-
blind trial.

A trial is described as “double-blind” when both the par-
ticipants and the investigator are blind to the intervention. 
Some trials require a double-dummy. This may be the case, 
for example, in an oral medicine trial when two or more 
mouthrinse interventions need to look and taste the same. 
The double-blind, double-dummy, randomised controlled 
trial can also be useful when, for example, a drug in tablet 
form is to be compared with a drug in injection form. Par-
ticipants in one of  the study groups would receive a tablet 
containing the active drug together with an injection of  
placebo, and the other study group would receive a placebo 
tablet with an injection of  the active group.

A study is described as “triple-blind” when the statisti-
cian who is analysing the data is blind to the identification 
of  the study group in addition to the investigator and  
participants.

Completeness of Follow-Up

All patients entered into the study should be accounted for 
at its conclusion. Ideally no patients should be lost to fol-
low-up because these patients could have had outcomes 
that would affect the conclusions of  the study. They may 
have dropped out because of  an adverse outcome. One way 
of  dealing with the data where there are patients who have 
been lost is to assign the worst-case outcome to all of  those 
lost to follow-up. However, some consider that a loss of  
more than 20% is unacceptable.

Sample Size Calculation

A clinical trial should be large enough to have a high 
chance of  detecting, as statistically significant, a benefit 
from the treatment. Many trials are too small to be sure that 
no benefit exists. The authors may conclude that the inter-
vention had no benefit, but if  they had calculated in  
advance the appropriate sample size and recruited more 
participants, then they may have observed an effect.

Inclusion and Exclusion Criteria

The criteria used to determine who can enter the trial and 
who should be excluded should not be too restrictive. If  they 
are restrictive then the conclusions can only be used to 
guide decisions for the narrow group of  patients who also 
fit the criteria.

Estimate of Effect

The estimate of  effect or treatment effect is the relationship 
observed between the intervention and outcome. There are 
various methods available to describe the results in clini-
cally useful ways, including the risk ratio and a number 
needed to treat to benefit (NNT). The risk ratio is the ratio of  
the risk in the intervention group to the risk in the control 
group. A risk ratio of  1 indicates no difference between 
comparison groups. The NNT is an estimate of  how many 
people need to receive a treatment before one person would 
experience a beneficial outcome. The NNT for 1 g oral 
paracetamol compared to placebo to achieve at least 50% 

The randomisation should be concealed from the clinicians 
who entered patients into the trial so they do not know 
which treatment the patient will receive, otherwise they 
may consciously or unconsciously distort the balance of  
the groups being compared.

The best method for allocation to study groups is to use 
random-number tables or computer-generated sequences. 
Some investigators report using “odd or even” birth year or 
hospital number, but there may be problems with these 
“quasi-randomisation” methods. The investigator may sub-
vert the allocation because the investigator knows which 
group the patient will be in and the study results could be 
biased as the groups are not properly balanced. For exam-
ple, if  comparing different surgical techniques for the re-
moval of  wisdom teeth, it would be important to have an 
equal mix of  simple and difficult cases in the different 
groups, and not all the simple cases in one group and all the 
difficult cases in another. If  the groups are kept as similar as 
possible at the start of  the study, then it will be easier to 
isolate and quantify the impact of  the intervention.

Blinding

Ideally all patients and clinicians involved in the trial should 
be blind to the intervention so that all groups are treated 
equally, apart from the experimental treatments that are 
being compared. If  this is not the case, then the study may 
be biased by patients who report symptoms and clinicians 
who interpret them, influenced by their hunches and opin-
ions about the anticipated treatment effectiveness. It is, 
however, not always possible to blind all trials. In surgical 

Outcome
Pain intensity

Participants

Inclusion/exclusion criteria

Randomisation

Ibuprofen Placebo

Outcome
Pain intensity

Fig. 1.2  Illustration of randomised controlled trial method.
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relief  of  severe or moderate pain after surgery is about  
3.8. Ibuprofen at 400 mg compared to placebo has a NNT 
of  2.4 and is, therefore, a more effective oral analgesic.

The confidence interval (CI) provides a measure of  the 
precision or uncertainty of  study results for making infer-
ences about the population of  patients. As CIs indicate 
strength of  evidence about quantities such as treatment 
benefit, they are of  particular relevance to practitioners of  
evidence-based medicine.

DIFFERENT TYPES OF RANDOMISED 
CONTROLLED TRIAL

Efficacy and Effectiveness

Efficacy refers to whether an intervention works in people 
who receive it. In an efficacy trial, the investigators com-
pletely control the administration of  the intervention given 
to the participants. Surgical trials comparing different  
surgical techniques are efficacy trials. Trials investigating 
analgesics for pain control after wisdom tooth surgery are 
often efficacy trials too, when patients are usually kept  
on the study premises so that investigators can ensure that 
the study medication is taken properly. Even if  participants 
go home, a high compliance is expected and will usually  
be aided by contacting the participants by telephone to 
prompt this.

Effectiveness refers to whether an intervention works in 
people to whom it has been offered. These effectiveness tri-
als try to evaluate the effects of  an intervention in a similar 
environment to that found in usual clinical practice. The 
inclusion criteria are likely to be less strict as the intention 
is to mimic the real world. Participants may accept or refuse 
the intervention, which is likely to already have a proven 
efficacy.

Phase I, II and III Trials

Trials designed for evaluation of  new drugs are described as 
Phase I, II and III trials. Following the investigation of  
safety and potential efficacy in animal studies, the first  
human trials are conducted. These are known as Phase  
I studies and are carried out with healthy volunteers as 
participants, focusing on safety and establishing the appro-
priate dose level. These are followed by Phase II studies that 
investigate efficacy of  the chosen dose or a dose range. 
Participants will be patients who have a condition requiring 
the drug, for example, pain after surgery requiring an anal-
gesic. Phase III studies are effectiveness studies comparing 
the new drug with an existing similar drug.

Once the new drug has been approved for marketing, 
there is likely to be a phase of  monitoring. This phase is 
sometimes called a Phase IV trial, although it is not a  
randomised controlled trial but rather a survey.

Parallel, Cross-Over, and Split-Mouth Design

When participants are exposed to only one of  the study in-
terventions, for example, a new analgesic or placebo, the 
study is described as a parallel trial or trial with parallel 
group design. An alternative design, used less frequently, is 
when the participant is given one intervention followed by 
another in random order, that is, each participant receives 
both interventions. This is called a “cross-over” trial. This 

has been used for comparing patient satisfaction after  
provision of  a conventional denture versus an implant- 
retained denture. Participants are randomised to receive  
a conventional denture or implant-retained denture.  
Then after an evaluation period, those with the conven-
tional denture receive dental implants and a new or modi-
fied denture. Those participants with implants have the 
abutments only removed, so that the soft tissues heal over 
the implants (implants are allowed to “sleep”), and then 
have a conventional denture made. In this way, patients can 
experience both interventions and report their satisfaction 
in a better way.

In a split-mouth design, each patient acts as his or her 
own control. The different treatment options are carried 
out on different sides of  the mouth. The advantage of  this 
type of  design is that the influence of  host-related factors, 
such as general health, age, or oral hygiene on the interven-
tions are reduced. The split-mouth design could not be used 
for the comparison of  two mouthrinses as the effect of  each 
could not be limited to one side or the other, but is excellent 
for procedural treatments such as placement of  dental im-
plants. The intervention is randomised to the right or left 
side of  the patient’s mouth.

BIAS AND ASSESSMENT OF RANDOMISED 
CONTROLLED TRIALS

Bias

Bias in health care research refers to any process or factor 
that causes the results of  a trial to deviate away from the 
truth. It usually occurs unconsciously rather than because 
the investigators are making a deliberate attempt to falsify 
the conclusions. Bias can be introduced at any stage in the 
planning, conducting or analysis of  a trial. A bias known as 
“selection bias” is described when patients are entered into 
a trial such that the groups are not properly balanced. For 
example, an investigator may believe that a new implant 
system is better than an existing one but is anxious that it 
may not actually work so well for the more complex cases. 
If  the clinician has prior knowledge as to which implant 
group a particular patient will be in, then he or she may 
present study information in such a way to the complex 
patients that they are discouraged from entering the trial 
altogether, when they were due to enter the new implant 
system group. This should not occur if  the randomisation 
and allocation procedure is good.

Bias can also occur in the publication and dissemination 
of  trials. Authors are more likely to submit and editors are 
known to be more likely to accept papers for publication 
when the findings are positive. This is referred to as “publi-
cation bias.” It would be helpful if  high-quality trials were 
published irrespective of  the direction of  their findings.

Assessing the Quality of Randomised  
Controlled Trials

Not all published trials are perfect and so if  you want to be 
confident about the conclusions drawn from a trial in guid-
ing your clinical decision making, then the quality of  the 
trial published as a paper should be assessed. The degree  
to which the trial has been well designed, conducted and 
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analysed is described as the “internal validity” of  the trial. 
The precision and extent to which it is possible to generalise 
the results of  the published trial to other settings is known 
as the “external validity.” There are various assessment tools 
available to determine the quality, although these are likely 
to be modified as needed. It may, for example, be important 
to know that a trial comparing different analgesics for pain 
after wisdom tooth surgery was blinded properly. However, 
blinding of  participants would not be important in a trial 
comparing lingual nerve protection with no protection dur-
ing wisdom tooth surgery when measuring postoperative 
tongue sensation, as the patient is unlikely to introduce bias. 
It is necessary therefore, to consider what parts of  any as-
sessment tool are important and relevant to the research 
question being asked.

The outcomes measured should be meaningful and provide 
direct information about benefit or harm. Outcome measures 
may be described as “true” and “surrogate” outcomes. A “true”
outcome provides unequivocal evidence of  tangible benefit 
for the patient. An example in a dental implant trial would 
be the presence or absence of  a functioning implant-sup-
ported prosthesis. A “surrogate” outcome is a predictor of  
the true outcome. In the dental implant trial, the number of  
surgical visits required or the presence of  plaque, bleeding 
of  probing, or radiographic marginal bone changes would 
be described as surrogate outcomes.

Outcomes should be reliable, reproducible, easily quanti-
fiable and affordable.

1.3 Other Research Methods

LEARNING OBJECTIVE

You should:
•	 know other types of  clinical study design.

A multicentre double-blind placebo controlled trial is not the 
only way to answer a therapeutic question. There are some 
questions that cannot be answered by randomised controlled 
trials, usually because it would be inappropriate for the inves-
tigator to influence the aetiology or natural history of  the 
disease. For example, we believe from observational studies 
that dental implant osseointegration is significantly impaired 
in patients who smoke, thus reducing implant success. It 
would not be ethical to randomise patients to smoking and 
non-smoking groups and so a randomised controlled trial 
cannot be undertaken. We must be content with observa-
tional studies. Similarly, it may not be feasible to study an 
intervention that may not show effects for many years be-
cause of  the difficulty in funding and high dropout.

Also, some things are so obvious that there does not need 
to be a randomised controlled trial. There has never been a 
randomised controlled trial to show that defibrillation of  
the heart in ventricular fibrillation saves more lives than 
doing nothing, or to demonstrate that antibiotics are bene-
ficial in treating pneumonia.

COHORT STUDIES

In a cohort study, two or more groups of  individuals are 
selected on the basis of  difference in their exposure to a 

particular agent and followed up to determine how many in 
each group develop a particular disease or other outcome.

The evidence that there is a causal, rather than coinci-
dental, link between smoking and ill health was produced 
by the world famous cohort study that followed up  
40,000 British doctors divided into four cohorts (non-
smokers and light, moderate and heavy smokers). The au-
thors published their 10-year interim results in 1964, 
which showed a substantial excess in both mortality from 
lung cancer and all-cause mortality in smokers with a 
“dose–response” relation. They went on to publish 20-year 
and 40-year results, with an impressive 94% follow-up, 
that confirmed the dangers of  smoking.

CASE-CONTROL STUDIES

Case-control studies, like cohort studies are usually con-
cerned with the aetiology of  a disease rather than its treat-
ment. Patients with a particular disease are “matched” 
with controls in the general population. Data are collected 
(from medical records or by asking the individuals) about 
past exposure to a possible causal agent for the disease.

CROSS-SECTIONAL SURVEYS

In a cross-sectional survey, data are collected from a  
representative sample of  subjects or patients by interview, 
examination, or some other means. The collection is at a 
single time point, although this may be in the past when 
this is commonly extracted from the medical records. Most 
surveys do not have a comparison or control group but 
rather internal comparisons are made.

CASE REPORTS

A case report describes in detail the history of  a single pa-
tient to illustrate a rare condition, treatment, or adverse 
reaction to treatment. While considered to be relatively 
weak in the hierarchy of  clinical evidence, they are useful 
to highlight to colleagues a new development or important 
observation that would otherwise be lost in a clinical trial.

A case report was used to highlight a doctor’s observa-
tion of  two newborn babies in his hospital that had absent 
limbs and that both mothers had taken a new drug in early 
pregnancy called thalidomide.

1.4 Systematic Reviews

LEARNING OBJECTIVES

You should:
•	 know what a systematic review is.
•	 understand the importance and use of  systematic 

review.

A systematic review seeks to collate evidence that fits  
prespecified eligibility criteria in order to answer a specific 
research question. The methods used include steps to  
minimise bias in all parts of  the process: identifying rele-
vant studies, selecting them for inclusion, and collecting  
and combining the data. Reviews aim to minimise standard 
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error by amassing very large numbers of  individuals. They 
may include statistical methods for combining the results 
of  individual studies called “meta-analysis.” Systematic re-
view of  the effects of  health care is the most powerful and 
useful evidence available for decision-making.

Cochrane Collaboration

The Cochrane Collaboration is an international organisa-
tion that aims to help people make informed decisions 
about health, by preparing, maintaining and ensuring the 
accessibility of  rigorous, systematic and up-to-date reviews 
(and, where possible, meta-analysis) of  the benefits and 
risks of  health care interventions. The collaboration con-
sists of  an international network of  researchers, physi-
cians, dentists and other health care professionals. Since its 
creation in 1993, the Cochrane Collaboration has under-
gone an unprecedented growth and has such potential to 
influence decision-making that it has been described as a 
rival of  the Human Genome Project in its implications for 
modern medicine. The main product is the electronic Co-
chrane Library, which contains four databases. Cochrane 
reviews represent the highest level of  evidence on which to 
base clinical treatment decisions. The typical components 
of  a review are shown in Box 1.1.

In many meta-analyses, “nonsignificant” trials contrib-
ute to a pooled result that is statistically significant. A fa-
mous example of  this is a pooling of  seven trials of  the effect 
of  giving steroids to mothers who were expected to give 
birth prematurely. Only two of  the trials showed a statisti-
cally significant benefit (in terms of  survival of  the infant) 
but the improvement in precision (that is, the narrowing of  
the CIs) in the pooled results, shown by the narrower width 
of  the diamond compared to individual lines, demonstrates 
the strength of  the evidence in favour of  this intervention. 
This meta-analysis showed that infants of  mothers treated 
with steroids were 30%–50% less likely to die than infants 
of  control mothers. The results are typically displayed in a 

graph called a forest plot that makes it easy for the reader to 
see the amount of  variation between the results of  the stud-
ies, as well as an estimate of  the overall result of  all the 
studies together. The forest plot from this review has  
been adopted as the logo for the Cochrane Collaboration 
(Fig. 1.3).

1.5 How to Read a Paper

LEARNING OBJECTIVE

You should:
•	 understand the importance of  critical appraisal.

The medical and dental literature is vast and growing rap-
idly, so the reader should be clear about why he or she is 
reading to avoid getting lost. Reasons may include keeping 
up to date, to find an answer to a specific clinical question, 
or to undertake research. There are many poor-quality 
studies published, so once the reader has identified papers 
of  potential interest, it is important to assess their method-
ological quality or “critically appraise,” and note their clini-
cal applicability.

APPRAISAL QUESTIONS

When seeking to provide the best possible care for pa-
tients, clinicians need to know what works, what does not 
work, and how to distinguish between the two. When 
reading a paper, it is useful to ask particular questions 
(Box 1.2) but remember that it is easier to criticise the re-
search of  others than to undertake a perfect piece of  re-
search oneself.

CONSORT

The CONSORT (Consolidation of  the Standards of  Report-
ing Trials) statement was published in 1996 by a group  

THE COCHRANE
COLLABORATION

Fig. 1.3  Cochrane Collaboration logo.

Box 1.1 Components of a Cochrane 
Systematic Review

n	 Background.
n	 Objectives.
n	 Criteria for considering studies for this review.
n	 Types of studies.
n	 Types of participants.
n	 Types of interventions.
n	 Types of outcome measures.
n	 Identification of studies for inclusion.
n	 Search strategy.
n	 Databases searched.
n	 Any language restrictions.
n	 Any unpublished studies.
n	 Study selection.
n	 Assessment of risk of bias in included studies.
n	 Data collection and analysis.
n	 Main results.
n	 Discussion.
n	 Reviewers’ conclusions and implications for practice and 

research.
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of  biostatisticians, clinical epidemiologists, and journal  
editors to help authors with the reporting of  randomised 
clinical trials for publication in journals. The statement 
consists of  25 items on a checklist (Table 1.1) and flow dia-
gram (Fig. 1.4).

Many journals, including the British Dental Journal, 
JAMA, British Medical Journal, and The Lancet, require 
that papers submitted reporting randomised controlled  
trials should adhere to the recommended presentation.  
The intention is that this initiative will improve the quality 
of  randomised controlled trials and their reporting in  
publications.

Box 1.2 Appraisal Questions Generally 
Applicable to All Types of Research Methods

n	 Are the aims clear?
n	 Was the sample size justified?
n	 Are the chosen outcomes meaningful?
n	 Are the measures used valid and reliable?
n	 Are the statistical methods described?
n	 Do the numbers add up?
n	 Was the statistical significance assessed?
n	 What do the main findings mean?
n	 Do the main findings address the aims?
n	 How do the results compare with other papers?
n	 Are there implications for clinical practice?

Paper Section Item Description

Title and Abstract  1 The word “randomisation” should be used in the title

INTRODUCTION

Background  2 Scientific background and explanation of rationale with objective or hypothesis

METHODS

Trial design  3 Description of trial design

Participants  4 Eligibility criteria for participants and the settings and locations where data were collected

Interventions  5 Interventions for each group and how and when they were actually administered

Outcomes  6 Clearly defined primary and secondary outcome measures

Sample size  7 How sample size was determined

Randomisation—sequence generation  8 Method used to generate the random allocation sequence

Randomisation—allocation  
concealment

 9 Method used to implement the random allocation sequence clarifying whether the 
sequence was concealed until interventions were assigned

Randomisation—implementation 10 Who generated the allocation sequence, who enrolled participants, and who  
assigned the participants to their groups

Blinding 11 If done, who blinded the assignment to interventions (e.g., participant, care  
providers, those assessing outcome)

Statistical methods 12 Statistical methods used to compare groups for primary outcomes

RESULTS

Participant flow (a diagram is strongly  
recommended)

13 For each group, the numbers of participants randomly assigned, receiving  
intended treatment, and analysed for the primary outcome

Recruitment 14 Dates defining the periods of recruitment and follow-up

Baseline data 15 A table showing baseline demographic and clinical characteristics of each group

Numbers analysed 16 For each group, number of participants included in each analysis

Outcomes and estimation 17 For each primary and secondary outcome, a summary of results for each group and 
the estimated effect size and its precision (e.g., 95% confidence interval)

Ancillary analyses 18 Results of any other analysis performed, including subgroup analyses and  
adjusted analyses, distinguishing prespecified and those exploratory

Harms 19 All important harms or unintended effects in each group

DISCUSSION

Limitations 20 Trial limitations, addressing sources of potential bias or imprecision, and, if  
relevant, multiplicity of analyses

Generalisability 21 Generalisability (external validity) of the trial findings

Interpretation 22 Interpretation consistent with results, balancing benefits and harms, and  
considering other relevant evidence

OTHER INFORMATION

Registration 23 Registration number and name of trial register

Protocol 24 Where full trial protocol can be accessed

Funding 25 Sources of funding

Table 1.1 CONSORT Checklist of Items to Be Included When a Randomised Trial Is Reported
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Excluded (n=  )

Not meeting inclusion criteria (n=  )

Refused to participate (n=  )

Other reasons (n=  )

Allocation

Allocated to intervention (n=  )

Received allocated intervention (n=  )

Did not receive allocated intervention (n=  )
Give reasons

Lost to follow-up (n=  )
Give reasons

Discontinued intervention (n=  )
Give reasons

Analysed (n=  )

Excluded from analysis (n=  )
Give reasons

Allocated to intervention (n=  )

Received allocated intervention (n=  )

Did not receive allocated intervention (n=  )
Give reasons

Lost to follow-up (n=  )
Give reasons

Discontinued intervention (n=  )
Give reasons

Analysed (n=  )

Excluded from analysis (n=  )
Give reasons

Is it randomised?

Follow-up

Analysis

Enrollment

Assessed for eligibility (n=  )

Fig. 1.4  The CONSORT flowchart.

1.6 Clinical Practice Guidelines

LEARNING OBJECTIVES

You should:
•	 know what clinical guidelines are.
•	 understand the advantages and limits of  guidelines.

Guidelines are systematically developed statements to as-
sist practitioner and patient decisions about appropriate 
health care for specific clinical circumstances. Their pur-
pose is to make evidence-based clinical standards explicit 
and accessible so that a decision in the clinic or at the 
chair side will be easier and more objective. Guidelines 
have two components: an evidence summary and detailed 
instructions on how to apply to the patient. They can also 
be used as a standard for assessing professional perfor-
mance, to delineate the division of  labour, for example, 
between primary care (general practice) and secondary 
care (hospital), to educate patients and professionals 
about current best practice and to improve the cost- 
effectiveness of  health services.

Valid guidelines create their evidence components from 
systematic reviews of  all the relevant worldwide literature. 
However, guidelines may also use less robust evidence.  

Each recommendation should be tagged with the level of  
evidence on which it is based and the recommendation can 
then take this into account (Table 1.2).

IMPLEMENTATION OF GUIDELINES

The availability of  evidence-based guidelines does not en-
sure their implementation and use in clinical practice or 
policy making. Nationally developed guidelines may not 
reflect local needs, or those developed in primary care may 
not reflect secondary care and vice versa, so it is important 
that this is considered. Different health care systems around 
the work also need to be taken into account. Guidelines 
developed in a more economically developed country need 
to be relevant for implementation in a developing country. 
If  they do not do this then they may unintentionally in-
crease health inequalities.

PROBLEMS WITH GUIDELINES

Health care managers tend to welcome guidelines more 
than many clinicians who may distrust them. The concern 
is that in the absence of  best evidence, guidelines may be 
produced anyway using poor evidence such as ‘”expert 
opinion” and the clinician may feel under pressure to  
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Grade of Recommendation Level of Evidence

A 1a Systematic reviews of randomised controlled trials

A 1b Individual randomised controlled trial with narrow confidence interval

A 1c All or none

B 2a Systematic reviews of cohort studies

B 2b Individual cohort study and poor-quality randomised controlled trial

B 2c “Outcomes” research

B 3a Systematic reviews of case-control studies

B 3c Individual case-control study

C 4 Case series and poor-quality cohort and case-control studies

D 5 Expert opinion without explicit critical appraisal

Table 1.2 Levels of Evidence and Grades of Recommendations for Therapies

adhere to these. Guideline development usually involves a 
small number of  individuals with a consequent limited 
range of  views and skills, so it is important that the recom-
mendations are evaluated and modulated by external re-
view, and commented on and tested in the field in which 
they are to be implemented.

Clinical guidelines have also been criticised for inhibiting 
innovation and preventing individual cases from being 
dealt with discretely and sensitively. Some may consider 
that they may lead to an undesirable shift in balance  
of  power between purchasers and providers, and may be 
perceived to be politically motivated.
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