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ABSTRACT: All physiotherapists have a responsibility not only 
to their patients but also to their colleagues and health care 
funding sources to provide interventions that are sound in theory 
and supported by well-controlled experimental studies. The prin
ciples o f  evidence-based practice should be implemented in an 
undergraduate curriculum in order to assist students to acquire 
skills to obtain and use relevant information. The aim o f this paper is to present a model to integrate the activities o f  
patient assessment and information processing, critical appraisal and evidence-based practice into clinical decision
making o f  electrotherapy application. The model as well as the results and evaluation thereof are discussed.

KEYWORDS: EVIDENCE-BASED PRACTICE, PHYSICAL THERAPY, ELECTROTHERAPY, AND EDUCATION.

INTRODUCTION
Physiotherapists, regardless of the coun
try and context in which they work, 
are facing increasing pressure to provide 
treatment, which is evidence-based. 
Evidence-based practice is defined as 
“using the best available scientific evi
dence to guide practice” (Evidence- 
Based Medicine Working Group, 1992). 
There is an increasing need for an 
evidence-based approach to patient care 
as the cost and choice of treatment must 
be justified.

Research and clinical practice must 
be integrated to ensure the growth of 
evidence-based practice in physiotherapy. 
Treatment approaches clearly demon
strated to be ineffective for a particular 
condition, must be discarded and clini
cal practice guidelines, where available, 
must be implemented. Questions arising 
from the implementation of new or 
altered treatm ent approaches should 
form the basis of future studies, thus 
consolidating the link between clinical 
practice and research. Linking research 
and clinical practice is mandatory if 
we are to remain a credible health care 
profession and in all probability is essen
tial for the survival of the physiotherapy 
profession (Culham, 1998).

Patients have the right to receive 
treatment, which has a theoretical base 
and has been demonstrated to be effec
tive for the management of their con
dition. Each physiotherapist thus has a

responsibility to patients, colleagues and 
to health care funding sources to provide 
interventions that are sound in theory 
and supported by well-controlled expe
rimental studies.

The primary goal of physiotherapy is 
to provide the highest quality of care in 
order to achieve the best outcome for 
patients in a cost-effective manner. The 
care process involves assessment, phy
sical diagnosis, identification of client- 
centred goals (outcomes), selection of 
effective therapeutic interventions and 
evaluation of progress. To make sound 
decisions throughout this process, phy
siotherapists require valid information 
(Thomson - O ’Brien & Moreland, 1998).

How do we as professionals, move 
towards a more evidence-based approach 
to patient care? Three steps must be 
taken to achieve this outcome. The first 
involves knowledge generation (research); 
evidence must be available before prac
tice can be evidence-based. The second 
involves knowledge transmission (edu
cation); the information must be readily 
available to physiotherapists. The third 
step, knowledge application; involves 
the incorporation of new knowledge into 
clinical practice and evaluation of out
comes in the clinical setting (Culham,
1998).

Perhaps the most promising method 
of implementing evidence-based prac
tice is to assist undergraduate students to 
acquire skills to obtain and use relevant

information. Those responsible for 
undergraduate curriculum development 
and teaching thus have a key role in 
facilitating the process of implementing 
valid research findings in clinical practice 
(Thomson - O ’Brien & Moreland, 1998).

At the Physiotherapy Department, 
University of Pretoria, the importance of 
following an evidence-based approach 
during undergraduate training has been 
recognised. As students complete their 
basic electrotherapy training at the end 
of their second year of study, a decision 
was made to follow an evidence-based 
approach with the implementation of 
electrotherapy in clinical practice during 
the third year of study. The new model 
of electrotherapy application in the third 
year curriculum  was introduced in 
March 1999.

AIM
The main aim of this paper is to present 
a model of integrated activities of patient 
assessment and information processing, 
critical appraisal and evidence-based
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practice in clinical decision-making of 
electrotherapy application. A secondary 
aim is to evaluate the model and to 
present the results.

DEFINITION OF TERMS
Evidence: Anything that establishes a 
fact or gives reason for believing some
thing (Oxford paperback dictionary, 
1979). The strength of the evidence is 
related to the methods of obtaining it. 
Some methods are more subject to bias 
than others eg, the evidence derived 
from a case series study is weaker than 
that derived from a randomised con
trolled trial (Cook DJ et al, 1992).

Evidence-based practice: The process 
of using the results o f sound research 
(as determined by critical appraisal) to 
guide clinical care within the context of 
the individual client and local environ
ment. (Thomson- O ’Brien & Moreland,
1998).

Critical Appraisal: The evaluation of 
research papers to determine the validity

and applicability of the conclusions. As 
a result of the critical appraisal process, 
a reader is able to judge how much con
fidence to place in the conclusions of the 
study and whether the results apply to 
their patient/clients (Thomson - O ’ Brien 
& Moreland, 1998).

METHOD AND MODEL
Students had to complete 3 assignments 
based on the model that consists of 5 
stages, throughout the year. Students are 
tested in a clinical setting to determine 
if they have mastered the required learn
ing in electrotherapy. The theory compo
nent is evaluated by means of a written 
assignment that the students hand in
2 weeks after the practical assessment. 
This consists of 2 parts namely the criti
cal appraisal of an article (stage III) and 
the educational prescription (stage I, II, 
IV and V). The different stages of the 
model will be described briefly.

Stage I
During the first stage the student is 
required to assess and treat a patient.

At any point during this stage students 
may identify the need for further infor
mation about the patient’s condition. 
This would assist them to provide the 
best possible care. A number of ques
tions may arise concerning the manage
ment of the patient, eg the effectiveness 
of different treatment modalities may 
not be known to the student. The student 
is required to formulate a question con
sisting of the following components: 
clinical task, patient or problem, inter
vention and outcome (see figure I). 
Clinical task refers to the type of ques
tion that is posed and may be regarding 
a clinical finding, differential diagnosis, 
prognosis, therapy etc (Sackett et al,
1997). Thus, the need for certain infor
mation is specified during stage one.

Stage II
During the second stage, information 
regarding the patient’s condition and 
most effective treatment modality must 
be obtained and processed. Traditio
nally, information has been located 
in textbooks or journals in libraries.

FIGURE 1: An integrated model for evidence-based electrotherapy

STAGE I
Assessment and treatment o f the patient 
Formulating an answerable question

STAGE II
O bta in ing  and processing o f inform ation

STAGE III
C ritical appraisa l o f inform ation obtained

< c
STAGE IV

• Valid ity and app licab ility  o f critica lly appraised 
article

■ Account o f patient's expectancies
■ A ltering o f the management o f the patient 

( if applicable)

< c

STAGE V
Self-evaluation: How well you think you d id , 
in com pleting this task?

A: Elements o f an answerable question

Clinical Task Patient or 
problem

Intervention Comparison Outcome

Therapy eg In a 
patient with 
a sprained 
anterior 
talo-fibular 
ligament of 
the ankle

would
treatment
with
interferential
therapy

compared
to

treatment
with
ultrasound

be the 
most
effective in 
reducing 
the oedema?

B: C ritical appra isa l o f an artic le: Specific aspects student should comment on

Introduction and 
Background

1. Is the problem clearly stated?
2. Is important background literature included?

Research Method 1. Are the methods appropriate to the goals of the study?
2. Is the sample appropriate, given the nature of the study?
3. What variables are being measured and how are 

they measured?
4. Does the procedure do what it is supposed to do?

Results 1. What answers were obtained to the questions posed?

Discussion and 
Conclusion

1. Are the findings correctly interpreted?
2. Is the level of generalisation appropriate?
3. Are procedural weaknesses noted and the limitations of the 

study discussed?
4. Are conclusions drawn from the study?
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Other recent options that should be used 
to obtain relevant citations include 
MEDLINE and CINAHL databases. The 
student has to report on the type of 
search that was performed, the key
words used during the search, as well 
as the type of information found as a 
result of the search.

STAGE III
Stage three consists of the critical 
appraisal of one of the articles the student 
found during his/her literature search. 
The student should motivate why this 
article seems to be appropriate in pro
viding the information he/she requires to 
answer the question posed in stage 1. 
With the critical appraisal the students 
are expected to comment on certain spe
cific aspects o f the article (see figure 1).

STAGE IV
During stage four, the student has to 
decide whether the information obtained 
from the critically appraised article is 
applicable to his/her patient. Students 
have to comment on the validity and

applicability of the critically appraised 
article, and give an opinion on how this 
new knowledge will alter the manage
ment of or approach to the patient.

It is essential however that the stu
dent should acknowledge at this stage 
the personal beliefs of the patient, the 
community and cultural environment 
that may influence the type of treatment 
that the patient may find acceptable. The 
student should realise that' this factor 
could influence the implementation of 
this evidence-based approach.

STAGE V
Stage five is a self-evaluative stage where 
students are expected to comment on 
how well they think they did in complet
ing the task. An aspect that should be 
considered during this stage is whether 
the student is still having difficulty in 
formulating an answerable question.

The self-evaluation should include 
aspects regarding the students own 
performance in searching for the best

external evidence. Self-evaluation should 
also assess the student’s performance in 
critically appraising external evidence 
for its validity and potential usefulness 
as well as the accuracy and efficiency in 
adjusting some of the critical appraisal 
measures to fit the individual patient.

EVALUATION OF THE MODEL
The model was evaluated during 
October 1999 by means of a qualitative 
method. Students were asked to com
ment on their experience of this model.

RESULTS
A total of 125 comments were received 
from 39 students. Comments were clas
sified either as positive or negative 
experiences or responses. Seventy posi
tive responses (see figure 2) and 55 neg
ative responses (see figure 3) were iden
tified. Further results will consequently 
be discussed.

DISCUSSION
The incorporation of evidence from 
clinical research into clinical practice

FIGURE 2: Positive comments on the integrated electrotherapy model (70 positive responses).
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requires that the student masters and 
maintains a continually expanding set of 
skills. In much the same way that time 
and effort is required to be able to accu
rately detect, characterise and assess a 
clinical problem, evidence- based prac
tice requires that students learn how to 
formualte a question and learn to obtain 
a published article or information rele
vant to such a question. In addition the 
student learns to assess validity of rele
vant information, learns to identify the 
clinically useful results and place these 
results into a format that can be applied 
to patient care.

The success of learning by inquiry 
depends heavily on being able to find 
the current best evidence to manage cli
nical problems. Such a task can be 
achieved quickly and be highly reward
ing, or be time consuming and frustrating. 
During this process the student will 
learn where to search for the best evi
dence and to design a search strategy. 
Skills in the utilisation of electronic media 
and other databases are needed or need 
to be developed. Considering the positive

responses from students, 11,4% indicated 
that they learnt how to use databases and 
the library more effectively (see figure 2).

During the process of critical 
appraisal of the relevant literature (stage 
III), the students are exposed to research 
terminology, and methodology. The 
highest number of the positive responses 
(see figure 2) indicated that this model 
helps students to “learn how to do 
research” (22,8%) and “to learn how to 
work with literature” (21,4%). This 
awareness could have a positive effect 
on the student’s future research career 
as potential research topics and the need 
for research could be highlighted and 
exposed as is evident in 4,2% of the 
positive responses (see figure 2). In the 
field of physiotherapy, the student is 
also confronted with the lack of lite
rature (31,15% of negative responses) 
and the low methodological quality of 
existing research.

Of the negative responses, 45,45% 
indicated that students experience this 
model to be very time consuming. The 
process of finding literature (gaining

experience with using electronic data
bases) and critically appraising an arti
cle is a timeous process. Responses of 
“stressful” (1,8%) and “library not 
always very helpful” (1,8%) can proba
bly be linked to the inexperience of 
students in finding literature or to the 
time limit of 2 weeks in which students 
have to complete the assignment. How
ever, it is the view of the authors, that 
as the student becomes more experi
enced in finding the relevant literature, 
and becomes more knowledgeable and 
gains more confidence in critically 
appraising the literature, the less time 
consuming the process will be.

Although both physiotherapy edu
cators and clinicians really do need to 
keep up to date with clinically important 
information, it is a general fact that they 
fail to do so for many different reasons 
eg, the lack of time to read clinical jour
nals (1,4% of positive student responses 
(figure 2) mentioned that they realised 
that what they were taught in class is out 
of date). The result of this is that unfor
tunately, it leads to progressive declines

FIGURE 3: Negative comments on the integrated electrotherapy model (55 negative responses).
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in clinical competencies of physiothera
pists after completion of the formal 
training (Ramsey, et al 1991; Evans et 
al, 1986). The student on the other hand 
needs constant individualised feedback 
about what he is doing correctly or 
incorrectly. Very often the student may 
be in the difficult position of receiving 
conflicting advice and opinions from 
different educators and clinicians. The 
positive responses( 28,8%), indicated 
that this model enables students to learn 
more about the possibilities and effec
tiveness of electrotherapy modalities 
(see figure 2). Ten percent (10%) of the 
responses further indicated that students 
learn better when clinically applying 
electrotherapy and the model enabled 
them to work with confidence on their 
own (see figure 2).

Due to logistic reasons it was occa
sionally expected from students to do an 
electrotherapy assignment during a clin
ical block (18% of negative responses) 
where it was difficult to find an appro
priate problem to be managed with elec
trotherapy. This resulted in inappropri
ate clinical question formulation and 
problem management. In order to over
come this, the department decided to 
utilise this model in other clinical set
tings, eg pulmonary physiotherapy, not 
just in the field of electrotherapy.

It is thus evident that this model 
enables the student to become more effi
cient in articulating what he/she needs 
to know and how to learn it.

The experience of this model amongst 
educators and clinicians with respect 
to student knowledge, technique appli
cation and confidence still needs to 
be assessed.

As Harris (1996) stated: “We can 
choose to remain non-reflective practi
tioners, learning about and practising 
new treatment techniques because they 
are new and different and exciting, or we 
can move forward as professionals -  with 
sound theoretical and scientific support 
underlying our treatment practices”.

CONCLUSION
Both physiotherapy educators and clini
cians face a great challenge in trying to 
integrate sound research findings into 
clinical practice. Difficulties experi
enced include the amount of new infor
mation, as well as a lack of skills in 
accessing and appraising relevant stu
dies. This model provides a framework 
for linking clinical decision making and 
relevant research at an undergraduate 
level, thereby preparing students to 
become life-long, self-directed learners.
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