EDITORIALS

The importance of evidence-based practice

Sue Buckley

This editorial discusses the ways in which evidence-based practice should be developed and evaluated, from first
hypotheses to gold standard ‘blind’ randomised control trials but also acknowledges that parents, educators and
therapists usually have to make decisions on how to best help children with Down syndrome in the absence of this
evidence. Guidance is offered on the ways in which new therapies can be evaluated, arguing strongly for objective
evaluations and the avoidance of unproven and scientifically implausible approaches.

What is evidence-based
practice?

In this issue we have several contributions
that raise the issue of how we decide if a
treatment,therapyoreducationalapproach
is evidence-based. I have spent my career
advocating evidence-based practice and I
was recently challenged to explain what I
mean. This is not just a research issue, it
is an issue which confronts parents, phy-
sicians, teachers and therapists daily and
there is not a simple answer.

Rigorous scientific

evaluation

Researchers and physicians rightly seek
the gold standard for an evidence-based
approach. Thisisarandomised controltrial
like the trial for the effects of giving vita-
mins and other supplements™ described
in the Research Highlights on page 175.
They want to know that a treatment is
both effective and safe. This requires, at
a minimum, a control group who do not
get the treatment and an experimental
group who do. For effectiveness we need
to see the experimental group doing bet-
ter than the control group. To ensure the
groups are comparable at the start, ide-
ally, children are allocated to one or other
group on a random basis. Randomisation
is important to try to ensure that any
other factors which might influence out-
comes are balanced out across treatment
groups (for language and cognitive devel-
opment these could be how stimulating
the child’s environment is, the number of
brother and sisters, the educational levels
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“The gold standard for
evidence-based practiceis a
randomised control trial”

or wealth of parents, quality of local early
intervention services). These other factors
may also be measured and their influence
actually investigated if the study groups
are large enough to allow this.

Measuring effectiveness

Outcome measures need to be objective
and robust. Ideally, the researchers meas-
uring outcomes should not know which
group each child is in. This was the case
with the supplementation study™ - parents
of the children and the research team were
‘blind’ - they did not know which treat-
ment the child was receiving. This is very
important as, when any treatment begins,
everyone wants to see progress and just the
additional attention a child is getting may
improve their progress. If everyone knows
that the research is evaluating a treatment
or therapy which may improve spoken
language, then both treatment group and

comparison group are likely to pay much
more attention to the children’s language
learning. In clinical trials, patients taking
a placebo which has no known benefits
(though they do not know whether they
are on placebo or the drug being tested)
will still report improvements.

There have been recent examples of open
(not blinded) pilot studies, where every-
one knew which treatment group a person
was in, that have shown positive effects
but when, at the next stage, the treatment
has been subjected to a ‘blind’ trial, no
effects have been found. For example, the
use of donepezil hydrochloride (Aricept)
to improve language and cognitive out-
comes in children with Down syndrome
looked promising in an open trial® but
when subjected recently to blinded clinical
trials, these were terminated due to insuf-
ficient evidence of benefit - see http://www.
dlinicaltrials.gov/ct2/results?term=Down-+syndrome

Safety

Even if a treatment is effective and
improves development or symptoms of
illness, demonstrating safety is a longer
term issue. Trials for medicines in most
countries go through rigorous steps.
The research may start with laboratory
research with animals suggesting that
a treatment might work. Any such ani-
mal studies then need to be replicated to
ensure the evidence is reliable. The next
step may be treatment of another ani-
mal species before human trials. Once we
get to human trials, there are typically 4
required phases, 3 phases before the drug
is licensed for use and 1 after. Phase 1 is
a trial with a small number of volunteers

Down Syndrome Research and Practice - Volume 12 - Issue 3 « February 2009

www.down-syndrome.org/research-practice

165



EDITORIALS

-
N A

y.

(around 30) to test for safe dosages and any
immediate side-effects, Phase 2 assesses
effectiveness, safety and what dose to
give for effect — usually a trial with up to
200 people comparing the new treatment
with an alternative treatment or a placebo
- and Phase 3 tests for effectiveness on
a larger number (1000s) to get informa-
tion on more unusual side effects. If these
phases produce evidence of effectiveness
and safety a license may be granted for
general use. In Phase 4 the initial use of
the drug in clinical practice is monitored
and evaluated and data is collected sys-
tematically on side-effects.

These clinical trials take time and this
can be very frustrating for those who
might benefit if the treatment is effective.
This is especially the case when the very
first animal studies are reported in news-
papers with headlines that imply cures or
breakthroughs, which is often the case.
In a careful review (see PAGE 211) Kathleen
Gardiner describes the progress that has
been made in research laboratories using
the mouse models bred for Trisomy 21
research. Several of the studies she has
described have been hailed as having
potentially dramatic effects on memory
function and learning, in the press, and
even at conferences. However, most have
not yet even been replicated in further
mouse model studies. The next step is
replication in animal studies. Some of
the effective treatments may not have safe
equivalents for human use - if these can
be found then clinical trials need to begin.
Treatments that seem to work therapeuti-
cally in mice may not have the same effects
in humans. For these reasons, a group of
scientists (researchers, practitioners and
clinicians) and Down syndrome asso-
ciations recently worked together to issue
the caution on the protocol being recom-
mended by the Changing Minds Founda-
tion (see PAGE 170)

Education and therapy

The need for gold standard evaluations
applies equally to therapies and teaching
methods. The truth is that we have very
few studies providing evidence of effec-
tiveness or lack of harm in these areas.
Everyone will know what we mean by
safety when thinking of giving a child
pills — what are the side effects and poten-
tial physical harm? Once we think about
therapies and education programmes,
they may directly harm the child by hav-
ing a negative effect on their learning or
development but there are a range of other
problems to consider. These include the
time spent on the therapy and the effect
of this on the other activities parents and
children can be involved in, the effects
on brothers, sisters and other family
members and the financial costs of some
therapies. Financial costs will be relevant
to families, to service providers and to
schools. All this means that evaluations of
therapies and teaching methods should be
as rigorous as they are for medicines and
supplements (unfortunately supplements
are considered as foods and are not rigor-
ously controlled though potentially just as
harmful as medicines).

If no gold standard
evidence exists?

However, as a parent or a teacher, I need
to know how to teach my child to talk or
to read now, therefore, I still need to make
choices even though hard scientific evi-
dence is not available, so how might we
approach this?

When asked to explain my approach to
evidence-based practice in education and
therapy, I state the following:

1. The gold standard for evidence-based

practice is a randomised control trial of
an intervention or teaching approach
as described above for medicines. At
DownsEd International, we are about
to embark on such a study to evaluate
a reading and language intervention
for 6-9 year olds with Down syndrome
over a 4 year period at a cost of some
£500,000 so you can see why this is
difficult to do! Grants of this size are
difficult to obtain and we are delighted
to have obtained this money (see http://
blogs.downsed.org/downsed/2008/10/downsed-
wins-05.html).
Where we have gold standard evidence,
we are on firm ground, but there are
very few teaching approaches in edu-
cation that have been subjected to this
rigorous testing. We are looking for
£270,000 for an evaluation of inter-
ventions to improve speech clarity and
we are working on a bid for evaluating
memory training, recently shown to
produce dramatic positive effects for
other slow learners and children with
ADHD. In order to make progress
with good research adequate funding
is essential.

2. Smaller, less well-controlled studies
may provide some degree of confidence
in a method and are better than no evi-
dence. We have done some of these in
the past, for example with memory
training, and shown positive effects but
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much more needs to be done and work
in this area is rarely replicated.

3. Where no evaluation studies exist,
then my approach is to look at what
we know about how all children learn
— for example, how they learn to read -
from the scientific literature and what
current best practice advice seems to
be based on that work. In other words,
does a new teaching approach being
recommended make sense given what
we already know about how children
learn - is it based on sound hypoth-
eses?

4. For children with Down syndrome -
we would then consider what we know
about their learning strengths and
weaknesses from research before sug-
gesting how we might adapt the way
we would teach ‘typical’ children to
make the learning more effective for
children with Down syndrome e.g.,
as we know they tend to have a verbal
working memory weakness, we adapt
using all visual cues and supports for
memory that we can think of.

If a therapy or teaching approach does

not meet the above criteria then we may

be moving into the realms of quackery.

My approach is supported by Stephen

Barrett’s definition of quackery on the

Quackwatch site:

“All things considered, | find it most useful
to define quackery as the promotion of
unsubstantiated methods that lack
a scientifically plausible rationale.
Promotion usually involves a profit motive.
Unsubstantiated means either unproven
or disproven. Implausible means that

it either clashes with well-established
facts or makes so little sense that it is

not worth testing”. http://www.quackwatch.
org/01QuackeryRelatedTopics/quackdef.html

Stephen notes the profit motive and
when talking with parents, I point out
that if they are paying for treatments
that have not been objectively evaluated
they should ask why not? Proof that a
treatment works would lead to increased
profits so why are the promoters not con-
ducting rigorous evaluations?
Unfortunately, it is not easy to change
practices; even when no evidence exists to
support them, unproven treatments often
still flourish. They may even be taught in
professional training programmes.

The need for gold standard
evaluations applies equally to
therapies and teaching methods
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The perspectives of
parents

A recent small-scale qualitative study
has explored the views of parents about
the use of complementary or alternative
medicines® and the parent interviews
illustrate a variety of reasons, including
the belief that they are enhancing their
children’s health and development, that
they need to feel they are pursuing all
avenues and to take charge/advocate for
their children. Some parents do feel that
the professionals they meet have negative
attitudes and low expectations, others
feel that the research and medical com-
munities are not doing enough. In recent
years, practically relevant research into
brain function and into learning and
development for children with Down
syndrome has increased. It still takes
time to go from research to practice but
hopefully, if we focus funds in the most
promising areas, we will reduce some of
the frustrations felt by families and move
forward more quickly.

Sue Buckley is at Down Syndrome Education

International, Portsmouth, Hampshire, UK. email:
sue.buckley@downsed.org
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Resources

Information on clinical trials
http://clinicaltrials.gov/ct2/show/NCT00240760
http://www.clinicaltrials.gov/ct2/results?term=Down+syndrome
Len Leshin’s health site and articles
http://www.ds-health.com/abst/a0803.htm
http://www.quackwatch.org/01QuackeryRelatedTopics/down.html
Sense about science - nothing to lose
http://www.senseaboutscience.org.uk/index.php/site/project/267/
Down syndrome medical interest group
http://www.dsmig.org.uk/index.html
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