
Understanding research 

WOUNDS UK

possibility of bias having been introduced 
into these trials cannot be ruled out. 
The second element of randomisation 
is allocation concealment (Schulz and 
Grimes, 2002). Allocation concealment 
refers to the technique used to 
implement the sequence, not to generate 
it (Schulz and Grimes, 2002).

Methods to achieve randomisation 
in wound healing trials have included: 
alternate allocation (Sikes, 1985); 
medical record number (Rublin et al, 
1990); and coin toss (Kikta et al, 1988). 
These methods can, however, be easily 
manipulated by the investigator if they 
so wish (Schultz and Grimes, 2002). In a 
systematic review of compression therapy 
the most frequently employed method 
of randomisation was serially numbered, 
sealed, opaque envelopes (Cullum et 
al, 2001). Schulz and Grimes (2002) 
suggest that if such a method is to be 
instituted then numbered, sealed, opaque 
envelopes opened sequentially after the 
patient’s name and details are recorded 
could be used (Schultz and Grimes, 
2002). This aims to prevent selection bias 
whereby potentially eligible individuals 
are selectively excluded from the study 
because of prior knowledge of the group 
to which they would be allocated (Jadad, 
1998). Thus, proper randomisation hinges 
on adequate allocation concealment 
(Schulz and Grimes, 2002).

Blinding represents any attempt by 
the investigator to keep one or more of 
the people involved in the trial unaware 
of the intervention that is being given 
or evaluated in order to reduce the 
risk of ascertainment or observational 
bias (Jadad, 1998; Johanson, 1999). This 
bias is present when the assessment 
of the outcomes of an intervention is 
influenced systematically by knowledge 
of which intervention a participant is 
receiving (Jadad, 1998). Within wound 
healing, RCTs are more difficult than in 
other medical problems as blinding of 
researchers, medical staff and patients 
to highly visible problems and/or 
interventions is very difficult. Thus, most 
wound care trials are open trials and 

in benefit and harm to be detected, 
provided the number of subjects is large 
enough (Johanson, 1999). Baxter (2001a) 
cautions that while the idea is to make 
the research objective, the results will 
only really apply to the parameters set 
within the trial. Yet, as a form of research 
within wound healing, RCT evidence is 
limited both in the number of studies 
undertaken and in the quality of the 
research (Palfreyman et al, 2006). 

Bias in the RCT
Bias is any factor or process that causes 
the results or conclusions of a trial to 
divert systematically from the truth 
(Jadad, 1998). Greenhalgh (1999) states 
bias may occur in RCTs if randomisation 
is not truly random, or if the allocation 
to group is not concealed and if those 
assessing outcome are aware of which 
group the patient was in. To minimise 
the possibility of introducing bias, four 
important factors must be considered; 
randomisation, blinding, design and 
reporting .

The objective of randomisation is 
to obtain comparable groups of certain 
characteristics so that known or unknown 
factors are evenly distributed between 
them (Baxter, 2001b). If properly 
conducted, randomisation reduces the 
risk of serious imbalances in unknown but 
important factors that could influence 
the clinical course of the participants 
(Jadad, 1998). In addition, randomisation 
is ethically sound as patients have a 50% 
chance of receiving the more effective 
treatment, whichever one that is, and 
baseline characteristics are more likely to 
be similar across all groups (Jadad, 1998; 
Johanson, 1999). 

Generation of an unpredictable 
randomised allocation sequence 
represents the first crucial element of 
randomisation (Schulz and Grimes, 2002). 
Studies on the management of venous 
leg ulcers often fail to state the method 
of randomisation (Charles, 1991; Duby 
et al,1993; Moffatt and Dorman, 1995). 
The absence within these reports of the 
method of randomisation means the 
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Part three: randomised controlled trials 
Welcome to part three in the series 
‘understanding research’. This paper aims 
to build on the knowledge gained in parts 
one and two and is dedicated solely to 
the randomised controlled trial (RCT) 
(Gethin, 2008). As the RCT is the basis 
for understanding and testing cause and 
effect relationships and is widely used in 
health care, it is important to have a basic 
understanding of the components which 
constitute this design.

What is an experiment?
An experiment is a scientific investigation 
that makes observations and collects 
data according to explicit criteria and 
contains three identifying properties; 
randomisation, control and manipulation 
(LoBiondo-Wood and Haber, 2002). 
These studies involve a high degree of 
rigor, so are considered to provide the 
strongest evidence available on different 
treatment regimes (Baxter, 2001a). 
Experimental studies are not without 
limitations as many variables are not 
amenable to external manipulation. For 
example, health status varies with age 
and socio-economic status, so no one 
can randomly assign subjects by age or 
a certain level of income (LoBiondo-
Wood and Haber, 2002). The aims of 
experimental studies are to examine 
cause-and-effect relationships between 
independent and dependent variables 
under highly controlled conditions (Burns 
and Grove, 2001). The RCT is a form 
of experimental study and is one of the 
simplest, most powerful and revolutionary 
tools of research (Jadad, 1998).

Randomised controlled trial (RCT)
The accepted current ‘gold standard’ in 
terms of properly designed evaluations 
is the RCT (Jadad, 1998; Johanson, 1999; 
Price, 1999). The RCT is defined as a 
quantitative, comparative, controlled 
experiment in which a group of 
investigators study two or more 
interventions in a series of individuals 
who receive them in a random order 
(Jadad, 1998). If properly designed, this 
type of trial minimises bias and allows 
small but clinically significant differences 
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are rarely blind (Venkatraman et al, 
2002; Gethin and Cowman, 2009). This 
difficulty is demonstrated in Ormiston et 
al’s (1985) study comparing cadexomer 
iodine to a standard dressing for chronic 
venous leg ulcers, whereby traces of the 
dressing could be seen, thus allowing 
researchers to know which treatment the 
subjects were receiving. 

Cochrane Library and Health 
Technology Assessments recommend 
that whenever possible an observer 
‘blind’ to the original treatment should 
undertake the outcome assessment 
(Cullum et al, 2001; O’Meara et al, 2001). 
However, within pragmatic trials blinding 
is not always possible, particularly as 
placebos are not generally used (Roland 
and Torgerson, 1998). Schulz and Grimes 
(2002) argue that blinding becomes less 
important to reduce observer bias as 
the outcomes become less subjective, 
since objective (hard) outcomes leave 
little opportunity for bias. Blinding is 
recommended whenever possible, but 
studies should be assessed on overall 
merit rather than on one single element.

Reporting
In most cases the only information that 
the practitioner has to interpret a trial 
is the published report. To improve the 
quality of reports of trials and standardise 
information an international group of 
epidemiologists, biostatisticians and 
journal editors published a statement 
called CONSORT (consolidation of 
the standards of reporting trials) (Begg 
et al, 1996). This format ensures that 
information regarding all aspects of a trial 
are reported on. However, this does not 
overcome publication bias. Some evidence 
shows a propensity for investigators and 
sponsors to write and submit and for 
peer-reviewers and editors to accept 
manuscripts for publication, depending on 
the direction of the findings (Jadad, 1998). 
This tendency, which appears to favour 
trials with positive results, has been called 
publication bias (Jadad, 1998). 

Publication bias is a major problem 
in professional literature, positive results 

being more likely to get submitted 
and published. Cullum et al (2001) 
recommend that prospective registration 
of research studies should be mandatory 
to ensure inclusion of unpublished trials in 
systematic reviews. The current situation 
results in readers drawing conclusions 
(often incorrect) from a skewed and 
incomplete database. Provided the 
methodology is robust, all research results 
offer valuable information and knowledge 
to the field and should be published. 
Furthermore, the Declaration of Helsinki 
(1964) states that negative as well as 
positive results of research should be 
published or otherwise publicly available. 

Assessment of trial validity
Internal validity is defined as the extent 
to which the effects detected in the study 
are a true reflection of reality, rather 
than being the result of the effects of 
extraneous variables (Burns and Grove, 
2001). External validity is defined as the 
extent to which study findings can be 
generalised beyond the sample used 
in the study (Burns and Grove, 2001). 
Assessment of the validity of the trial 
can be considered under four key 
areas known to affect systematic bias 
(Higgins and Green, 2006); selection 
bias, performance bias, attrition bias and 
detection bias. 

Selection bias
It is argued that in a clinical trial 
the selection of patients should be 
representative of some future class of 
patient to whom the trial’s findings may 
be applied (Pocock, 1983). In the RCT 
one is trying to test an intervention 
in order to guide the treatment of a 
future group of patients with the same 
condition.

Chang et al (2004) identified six 
reasons why patients participate in 
research, including; benefit to self, benefit 
to others, gratitude to the physician, 
positive comments by the trusted 
professional, the appearance, personality, 
manner and gender of the recruiter and 
monetary compensation. The first two 
of these reasons are supported by two 

online surveys involving 4,600 adults in 
the USA and the European Union, in 
which the most commonly mentioned 
motivation for participation was altruism 
(Brescia, 2005; Rochester, 2005). Sixty-
eight percent of respondents were 
willing to participate in a clinical trial 
and of these, 10% had already done so, 
while 84% understood it to be voluntary 
(Brescia, 2005; Rochester, 2005).These 
findings are interpreted with caution, as 
being confined to an online poll implies 
a certain willingness on the part of the 
respondent to contribute to the research 
survey in the first place. However, they 
do highlight the willingness of patients to 
trial participation. 

Performance bias
Performance bias refers to systematic 
differences in the care provided to the 
participant in the comparison groups 
other than the intervention under 
investigation (Higgins and Green, 2006). 
To protect against performance bias, it is 
recommended that those providing and 
receiving care be ‘blinded’, so that they 
do not know the group to which the 
recipients of care have been allocated 
(Higgins and Green, 2006). Blinding refers 
to keeping trial participants, investigator 
and/or assessors unaware of an assigned 
intervention so that they are not 
influenced by that knowledge (Schultz 
and Grimes, 2002).

Attrition bias
Attrition [withdrawal] bias refers to 
systematic difference between the 
comparison groups in the loss of 
participants from the study (Higgins and 
Green, 2006). Poor compliance with 
the protocol may contribute to attrition 
bias. It is proposed that poor compliance 
with a study protocol may suggest that 
the treatment as used in the RCT is not 
practical (Prescott et al, 1999). It could 
also reflect poor trial design. To a great 
extent, compliance with the intervention 
is one of the most important outcomes 
of pragmatic trials (Godwin et al, 2003). 
If the physician or the patient does not 
comply with the intervention, then, 
according to Godwin et al (2003), it 
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does not matter that it can work in a 
perfect or ideal environment because if 
it does not work in the real world, it is 
of no use. 

Detection bias
Detection bias, also called ascertainment 
bias, refers to systematic differences 
between the comparison groups in 
outcome assessment (Higgins and 
Green, 2006). Ascertainment bias can be 
introduced by the person administering 
the intervention, the person receiving the 
intervention, the investigator assessing or 
analysing the outcomes and even by the 
person who writes up the report (Jadad, 
1998). Trials that blind outcome assessors 
should be less likely to be biased than 
those trials that do not. Studies in which 
the outcomes are more objective reduce 
the risk of ascertainment bias. 

Conclusion
The RCT is a powerful research 
methodology which aims to determine 
cause and effect relationships. It is 
highly organised methodology that 
bases its design on three key features; 
randomisation, control and manipulation. 
As a quantitative methodology, assessment 
of outcomes should be objective and 
have a high degree of internal and 
external validity. Trials should be assessed 
for levels of bias. In the RCT, bias is 
anything that deviates from the truth. 
The greatest sources of bias are: selection 
bias, performance bias, attrition bias and 
detection bias. 

Next article
The next and fourth article in the series 
will explore qualitative research studies. 

Georgina Gethin is Lecturer, Research Centre, Faculty 
of Nursing and Midwifery, Royal College of Surgeons in 
Ireland, Dublin
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