
linicians are aware that wound-care 

practice must be evidence-based, but

often it is difficult to distinguish the quality

of scientific evidence. In a recent article, Ryan et al.
1 

provided an excellent outline of a strategy to search the

literature for evidence on a particular topic in the man-

agement of wound patients. Other sources of evidence

include colleagues, wound-care “experts,” and the cur-

sory perusal of the journal that arrives monthly.

Sometimes, wound-care-company representatives will

give clinicians a research article that promotes a partic-

ular product or intervention. In all of these situations, cli-

nicians must decide if they believe that the product or

intervention has merit. This requires a critical evaluation

of the article. 

One important aspect of critical appraisal is recog-

nizing the research study design and appreciating its

pros and cons. The appropriate study design is the

one that provides a valid (true) answer to the

research question—i.e., a design that minimizes bias

to the greatest extent. The process of critically evalu-

ating an article involves finding the answers to essen-

tial methodological and reporting questions. The

study design and methodological quality dictate the

assignment of literature to levels of evidence and,

from these, the grade of recommendations for prac-

tice is determined. The overall goal of this paper is to

help clinicians recognize good evidence so that they

can apply it to clinical practice. The specific purposes

are to present information about research study

designs; present the link between study design, lev-

els of evidence, and recommendations for practice;

and discuss how to critically appraise individual 

articles about interventions using examples.

Clinical Study Designs

Numerous types of clinical studies are reported in the

health-care literature to answer different types of

research questions. There are two main classifications

of study designs: observational and experimental, as

shown in Figure 1. Observational studies are those in

which a researcher documents naturally occurring

events; in other words, no intervention is introduced.

Experimental studies are those in which the researcher

introduces an intervention (a program or therapy) and

documents the effect. 

Observational and experimental studies that involve

one group—i.e., that do not have a comparison—are

descriptive or uncontrolled studies. The lack of a com-

parison group means that conclusions cannot be made

about the intervention being responsible for the 

outcome. Any observed change in the subjects’ 

status could have occurred for other unknown and

unmeasured reasons, such as the effect of time or the

weather. Only two-group studies with an appropriate

comparison group permit discussion of causal 

relationships. Examples of two-group observational

studies are case-control and cohort studies, which are

described below. A two-group experimental study is
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referred to as either a controlled trial or a randomized

controlled trial (RCT) when subjects are randomly 

allocated to treatment groups. 

Clinical study designs are described in this paper in

relation to their potential use to evaluate an intervention,

their ability to avoid bias, and the type of investigation

for which they are best suited. 

A case study describes a single case and a case series

describes several cases used to present, in detail, 

subject characteristics, an intervention and/or an 

outcome (something novel). They may be descriptive

observational studies, but often they are uncontrolled

experimental studies, published to describe an interven-

tion. They are often done as an introductory step to

establish an intervention. Intervention effectiveness can-

not be determined using a case study or a case series.

Cross-sectional studies may be observational or exper-

imental. They provide a snapshot of a sample where the

intervention and outcome are determined at one point

in time. Also, they are used to describe subject charac-

teristics, an intervention, and/or an outcome—e.g., a

prevalence study. Intervention effectiveness cannot be

determined using a cross-sectional study.

Case-control studies are those in which two groups

are identified: one group of subjects with an outcome of

interest (cases), and an appropriate comparison group

of subjects without the outcome of interest (controls).

Both groups are reviewed retrospectively to determine

the relationship of the outcome to intervention. These

studies are considered to be retrospective because 

subjects are identified on the basis of an outcome.

Then, preceding patient and care characteristics are

accumulated, usually from records, to explain the 

outcome. One limitation of this type of study is the 

inadequacy of patient records, as the information 

contained therein has been obtained for a purpose

unrelated to the research. Intervention effectiveness can

be evaluated using a case-control study because there

is a comparison group, but this is not the most rigorous

study design for this purpose.  

In a cohort study, a sample of subjects with a

similar disorder is followed prospectively—e.g.,

patients with heel ulcers, who may be treated

to differing extents or not treated with an inter-

vention of interest. Outcomes are measured

and compared in groups of treated and not-

treated subjects. These studies are useful for

identifying uncommon or adverse effects of

treatments, or for assessing different approach-

es or changes in service delivery—e.g., an inci-

dence study. They are useful to evaluate the

outcome of treatment when an RCT is not 

possible. One limitation of this type of study is the lack

of equivalence between the naturally occurring treatment

groups, which might result in one group being favoured

over the other in relation to the outcome. In other words,

intervention effectiveness can be evaluated using a

cohort study, because there is a comparison group, but

this is not the most rigorous study design.

The RCT is considered the gold-standard study design

for determining the value of an intervention by compar-

ing it with a placebo or another therapy. A study 

population is identified; subjects are randomly 

allocated to intervention or control groups; appropriate

blinding is used; the outcome of interest is measured in

both groups and compared. Three of its features—
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FIGURE 1

Types of Clinical Studies

FIGURE 2

Randomized Controlled Trial (RCT)



randomization, blinding, and tracking of all participants

to the end of the study—help to make it the design that

is most effective in minimizing bias. Prior to conducting

the study, the required sample size that will detect a

meaningful clinical difference and show statistical 

significance is determined. Random allocation to 

treatment groups is done to achieve a similar

distribution of measured and unmeasured baseline

characteristics in both groups. 

Some people mistake systematic allocation (e.g., 

placing patients alternately into groups) as random.

There are, in fact, specific requirements that must be

met to refer to a study as random—i.e., randomiz-

ation generated by computer, with the resulting 

individual subject allocation placed in opaque, sealed

envelopes to ensure that no one on the clinical or

research team could interfere in any way with the

placement of individual subjects into groups. Blinding

is used in RCTs to reduce bias; double-blind means

that both patient and researcher are blind to

(unaware of) treatment grouping. If it is not feasible

to achieve double blinding, the next best alternative 

is blind assessment—i.e., the person who assesses 

outcome is unaware of the treatment allocation. 

Systematic reviews of RCTs are considered to be

even more important than individual or multiple RCTs

because they provide a meticulously determined sum-

mary of information about the value of an intervention.

They are distinguished from narrative reviews because

they involve an explicit, formal method for locating,

evaluating, selecting, assembling, synthesizing, analyz-

ing and interpreting a body of research. If the studies

are similar, the results can be combined statistically.

This is called a meta-analysis. It may be useful to think

of a systematic review as a puzzle in which each indi-

vidual study is a puzzle piece. The complete review pro-

vides a clearer picture because the increased sample

size provides more statistical power to detect a differ-

ence between groups (see Figure 3). Systematic

reviews are powerful tools, but in many health-care

areas, including wound care, there are few RCTs. 

Levels of Evidence

Levels of evidence based on study design and method-

ological quality summarize the overall strength of the

body of literature on a specific topic. The level of evi-

dence determines the strength of recommendation for

a clinical practice guideline or best practice statement

as shown in Table 1. 
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TABLE 1 

Relationship Between Levels 
of Evidence and Grades of
Recommendation

Level of Evidence Grade of Recommendation

Level 1: Large randomized trials 
with clear-cut results A

Level 2: Small randomized trials 
with uncertain results B

Level 3: Non-randomized trial, 
with controls C

Level 4: Case series, no controls C

Level 5: Expert opinion without 
critical appraisal D

Adapted from Sackett
2

FIGURE 3

RCTs Collated into a Systematic
Review Provide More Information
Each puzzle piece represents an individual RCT.



Critical Appraisal of Individual 

Intervention or Therapy Studies

Suggested questions called “users’ guides” have been

developed to help clinicians critically appraise different

types of articles. These have been published in The

Journal of the American Medical Association (JAMA).

Users’ guides to articles about therapy 
3,4

are the focus

of this paper (as opposed to users’ guides that address

other issues such as prognosis, harm, diagnostic tests).

The guides and discussion of the issues that they

address are available at www.cche.net/usersguides/

therapy.asp.

There are three general questions that are applied to

all types of studies: 

1. Are the results of the study valid? 

2. What are the results? 

3. Will the results help me in caring for my patients? 

When appraising a study in which an intervention is

evaluated, consider the questions listed in Table 2. The

first six questions address the extent to which bias

might have crept into the study, consciously or uncon-

sciously, or if the results of the study reflect truth. The

next two questions deal with the results and their vari-

ability. The final three questions guide us to reflect

upon application of the results to our own practices. 

A common reason to read research articles is to be

aware of recent evidence to support a clinical inter-

vention decision, such as the appropriate type of

dressing to use. Two examples of recent evidence

published in Ostomy/Wound Management in 2003

are presented. You may find it helpful to have a copy

of these articles on hand while reading the following

appraisals. The first, “A study to compare a new self-

adherent soft silicone dressing with a self-adherent

polymer dressing in Stage II pressure ulcers,”

described in its abstract as a randomized, multicentre,
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controlled study,5 illustrates the critical appraisal

process using the users’ guides. The purpose of the

study was “to compare the new self-adherent soft 

silicone dressing to a commonly used hydropolymer

dressing in the treatment of Stage II pressure ulcers.”5:p.45

The first thing to notice is that the purpose does not

state the outcomes that are to be compared. The pur-

pose states “compare the effects.” It is important for
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Users’ Guides for an 
Article about Therapy

1. Was assignment 
of patients to treatments 
randomized? 

2. Were all patients who entered 
the trial properly accounted for?
Was follow-up complete?

3. Were patients analyzed in 
the groups to which they 
were randomized? 

4. Were patients, health 
workers, and study personnel 
“blind” to treatment?

5. Were the groups similar at 
the start of the trial?

6. Aside from the experimental 
intervention, were the groups 
treated equally?

1. How large was the treatment effect?

2. How precise was the estimate
of the treatment effect? 

1. Can the results be applied to 
my patients?

2. Were all clinically important 
outcomes considered? 

3. Are the likely treatment benefits
worth the potential harms and costs?

Responses based on the article: A study to compare a new self-adherent soft silicone dressing with a
self-adherent polymer dressing in Stage II pressure ulcers

5

Yes, “Participants were randomly assigned to one of the two treatment options by a predetermined, computer-generated,
randomization list stratified by study, and the block size was unknown to the investigators. Each centre received numbered,
sealed envelopes to be opened in consecutive order.”5: p.45 This is a very good description of appropriate random allocation. 

Yes. Soft silicone group started with n=18; one died after baseline assessment. Hydropolymer group started with n=20; one
died of broncho-pneumonia. Adverse devise effects and serious adverse events were reported for both groups. Aside from
the two patients who died, there is no indication that any subjects were lost during follow-up.

It appears that all subjects were analyzed in the groups to which they were randomized.

No, it is stated, “the study was not blinded because dressing differences make blinding difficult to achieve.”5:p.45

This is true and one of the potential sources of bias in this type of study.

Yes in Table 15:p.48 we are looking for differences that look important. Mean duration of ulcer, 13 weeks (maximum 52), was
longer in the hydropolymer group than 8.3 weeks (maximum 24) in the soft silicone group. Since one of the outcomes
measures (wound size) is related to healing, the longer ulcer duration in one group could provide a bias favouring the soft
silicone group. However, in Table 25 (p.48) more subjects in hydropolymer group have granulation at baseline (19/20
versus 13/18). This observation favours the hydropolymer group. Is it possible these two observations balance each other?

Yes, we would assume so. There are not many details about the rest of the care except for pressure relief. 
“All patients except one had pressure relief for more than two hours per day.”5:p.46

Tissue damage occurred significantly more often in the hydropolymer group. Only descriptive statistics (mean wound size,
numbers of subjects) for the various wound characteristics were provided, so the treatment effects are not known. This
means that you have to look at the numbers and somehow decide if they are different in the two groups. 

There was no discussion of precision (no 95% confidence intervals provided).

You would need to decide if the sample was representative of your patients.

Cost is an outcome that could have been investigated. Most of the other important outcomes were considered: 
wound size was obtained by tracing, and other wound variables were either present or absent. Although it was stated 
that “all wound assessments were made by the same health-care professional (a physician or nurse) throughout the 
study,”5:p.45 the subjective nature of the wound outcome assessments is a potential source of bias.

This is difficult to answer because the only apparent difference was in terms of tissue damage with the hydropolymer
dressing. The cost of the dressings was not addressed. 

TABLE 2 

Critical Appraisal Questions to Consider

B. What are the results? 

C. Will the results help me in caring for my patients?

A. Are the results of the study valid?



you, the appraiser, to know what you are looking for

when the outcome measures and results are described

in the paper. For critical appraisal of this article, see Table

2 on page 36.

This study would have been improved (potential bias

reduced) by

• incorporating an assessor who was blind to treat-

ment allocation (often the logistics of doing this are

prohibitive) 

• the use of less subjective measurement of the outcomes

• sample size determination at the beginning to ensure

sufficient statistical power

• statistical analysis of the outcomes

Nevertheless, this study has an appropriate study

design—RCT—to evaluate an intervention. The critical

appraisal shows that most of the methodological issues

were handled well. Therefore, we should have some

confidence in the conclusions reached by the authors.

This author’s rating: level 2 evidence, grade B recom-

mendation.

The second example of recent evidence, “An evalua-

tion of an adhesive hydrocellular foam dressing and a

self-adherent soft silicone foam dressing in a nursing

home setting”6 is not an RCT. The study was described

as a retrospective descriptive study.6 Therefore, you will

recognize that this is not the best design for evaluating

these interventions. Subjects were not randomly allocat-

ed to achieve group equivalence. The study design is

difficult to classify. Because it was described as retro-

spective, one expects it to be a case-control study, but

comparison groups were determined based on inter-

vention not on outcome. In fact, it is a cohort study in

which retrospective review of charts was done to deter-

mine comparison groups based on dressing application

and outcomes. Since data were retrieved from May 27,

1997, until June 18, 2002, and since the soft silicone

dressing became available only after June 2001, the

hydrocellular foam dressing group was much larger—

n=1,643—versus the soft silicone dressing—n=162. In

general it is preferable to have groups that are similar in

size. In addition, when data for comparison groups are

collected over the same time period, potential biases,

such as changes in other aspects of wound care over

time, may be avoided. In the study, 86 patients were

treated with both dressings, which provided a situation

in which patient variables were controlled and the dress-

ings could have been compared. However, no compar-

isons within this group were presented. 

In wound-care research it is important to note if

patient or wound outcomes are reported.  In this article,

there were 1,891 patients but 4,200 wounds. The

results were presented in terms of wounds. The best

way to approach the problem of multiple wounds per

patient is to select one wound per patient for reporting.

It is obvious that factors that affect one wound of a

patient will affect multiple wounds; therefore, the use of

multiple wounds per patient introduces a bias and is

against the rules for applying statistical tests. This is a

fatal methodological flaw in the opinion of this author. 

Critical appraisal of this article yields the responses

indicated in Table 3 (see page 38).

The critical appraisal indicates that the results of the

study are not valid, if we consider the article as a com-

parison between groups. Therefore, there is no reason
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to consider the size of the results or if they will help in

caring for patients.  

Potential conflict of interest must always be 

considered when research has been sponsored by a

company, as the research has the potential of being

biased. 

This study has numerous issues that limit confidence

in the results and conclusions. This author’s rating: level

4 evidence, grade C recommendation.

Conclusions

Evidence-based practice results from consideration of

the combination of

✔ good evidence

✔ clinical judgement

✔ patient values

Good evidence from studies that evaluate therapy is 

• derived from clinical studies with appropriate study

designs 

• with clearly described methods 

• with bias minimized or avoided, controlled, or

acknowledged in study limitations 

• with clear avoidance of conflict of interest 

When good evidence is available, it should guide clin-

ical practice. When only lower levels of evidence are

available, clinicians need to be aware of this and adjust

their clinical decision-making accordingly. 

With practice, clinicians can improve their critical

appraisal skills and ability to recognize good evidence.

Setting up a study club with like-minded clinicians to

discuss articles of common interest is one approach to

making learning more fun and easier.

Editor’s note: The levels of evidence and grades of rec-

ommendations in this article have been simplified for

clarity. More detailed information that the author has

used for this article can be found at www.eboncall.org/

content/levels.html.
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Users’ Guides for an Article about
Therapy

1.  Was assignment of patients to treatments
randomized?

2.  Were all patients who entered the trial 
properly accounted for? Was follow-up 
complete?

3 . Were patients analyzed in the groups to which
they were randomized?

4.  Were patients, health workers, and study 
personnel “blind” to treatment?

5.  Were the groups similar at the start of the trial?

6.  Aside from the experimental intervention, 
were the groups treated equally?

Responses based on the 
article: An evaluation of an
adhesive hydrocellular foam
dressing and a self-adherent
soft silicone foam dressing in a 
nursing home setting.6

No

No (incomplete data: note 
differences in wound numbers
within tables)

Wounds, not patients, were 
analyzed.

No

No

No

Not applicable

Not applicable

A . Are the results of the study valid?

B. What are the results? 

C. Will the results help me in caring 
for my patients?

TABLE 3  

Critical Appraisal Conclusions


