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Objective: The objective of the current study was to maximise the amount of information children and
adolescents understand about the risks and benefits associated with participation in a biomedical research
study.
Design: Participants were presented with one of six hypothetical research protocols describing how to fix a
fractured thigh using either a ‘‘standard’’ cast or ‘‘new’’ pins procedure. Risks and benefits associated with
each of the treatment options were manipulated so that for each one of the six protocols there was either a
correct or ambiguous choice.
Participants and setting: Two hundred and fifty one children, ages 6–15 (53% boys), and 237 adults (30%
men) were interviewed while waiting for a clinic appointment at the Hospital for Sick Children.
Results: Using standardised procedures and questionnaires, it was determined that most participants,
regardless of age group, were able to understand the basic purpose and procedures involved in the
research, and most were able to choose the ‘‘correct’’ operation. The younger children, however, showed an
overall preference for a cast operation, whereas the older participants were more likely to choose the pins.
Conclusions: By creating age appropriate modules of information, children as young as six years can
understand potentially difficult and complex concepts such as the risks and benefits associated with
participation in biomedical research. It appears, however, that different criteria were used for treatment
preference, regardless of associated risks; older participants tended to opt for mobility (the pins procedure)
whereas younger participants stayed with the more familiar cast operation.

R
esearch involving children is essential for advancements
in paediatric medicine, and development of age appro-
priate methods of informing children prior to obtaining

their agreement to participate in research is of vital
importance because informed consent is at the core of ethical
research. Actually achieving informed consent poses many
problems even with adults, but it is especially difficult with
research that involves children, as it is assumed that children
are not legally competent to consent for themselves. Indeed,
the term consent is not generally considered appropriate for
minors, so their agreement to participate is now generally
referred to as ‘‘assent’’ (or ‘‘dissent’’ if they refuse). Whereas
the term ‘‘consent’’ has both legal and ethical implications,
assent is based entirely on ethical concerns. Consent assumes
that the individual (adult) is fully cognisant of all aspects of
the research that they (or their child) are being invited to
participate in; this must be granted before the research
proceeds. The notion of assent, however, recognises that even
young children, who may lack the cognitive capacity to make
a truly informed decision, can still be given the chance to be
part of the decision making process.1 The requirement for the
assent of the child participating in research is widely accepted
in Canada2 3 and internationally4 and is based on the ethical
principle of respect for the child.3 If a child’s assent is to be
meaningful, however, he/she must understand the nature of
the research, including information about procedures and
potential benefits and harms, before a decision can be made
(along with parental authorisation) about whether to agree
to participate. Further, participation in research does not
typically lead to direct benefits for the participants as might
consent to treatment; although the knowledge gained from
the research may eventually prove invaluable and help many
others, this may not be an easy distinction for any
participant, regardless of age, to make.5

Although the disclosure process is ideally an interactive
dialogue, where the prospective participant is invited to ask
questions and discuss the details of the research with the
investigators and others as necessary, the written consent
document is an important starting point to ensure that most
of the relevant information is presented in a neutral manner.
If written forms for children are to become common practice,
however, research is required to examine the usefulness of
the forms, and to develop the type of language that is most
readily understood by the youngest children who are asked to
give assent, so they may more fully take part in the decision
making process.
A search of the literature reveals only a handful of studies

examining children’s ability to understand information about
participation in clinical research. Weithorn and Campbell
used hypothetical medical scenarios to examine the compe-
tence of 9, 14, 18 and 21 year olds to consent to treatment.
They found that at 14 years of age the children demonstrated
a level of competency equivalent to that of adults. At nine
years of age children were able to make a ‘‘reasonable’’
choice, but were less able to understand and consider many
of the critical elements of the treatment information in
making their choice.6 Others have found that among six year
olds, the aspect of informed consent least understood was the
idea that future benefits might result from an immediate
‘‘cost’’.7 Susman et al8 scored understanding of the procedure
as adequate if 50% of the procedures were named by the
participants. This approach is not satisfactory, however, as it
does not account for the fact that some elements of the
information may be considered more important than others.
While young children may be able to understand what is
being asked of them in a research study in terms of their
actual participation, they may have difficulty following
concepts such as confidentiality and voluntariness.9
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Ondrusek et al10 found—for example—that children under
the age of nine, who were asked to give assent to a clinical
trial, poorly understood most of the associated concepts,
including procedure and voluntariness. They suggest that the
typical age for assent should perhaps be increased from seven
to nine, assuming that the lack of understanding was a
function of developmental ability rather than how the
material was presented. Generally, it appears that the extent
of information understood seems to vary from study to study.
There has, however, been little in the way of systematic
research that focuses on the different components of the
consent/assent process.
The present study focuses on children’s ability to under-

stand varying risks and benefits associated with their
participating in a research study. Among the different kinds
of information disclosed to participants or patients, the risks
of a therapeutic or research procedure are often the least well
understood, regardless of age. Among 200 adult cancer
patients questioned within one day of signing consent forms
for chemotherapy, radiation, or surgery, only 60% understood
the purpose and nature of the procedure, and only 55%
correctly listed even one major risk.11 Similarly, in two
separate studies, adult participants in a clinical trial, and
patients questioned after surgery, were tested for under-
standing. Only 20 and 23% of individuals, respectively,
appeared to be adequately informed about the risks of the
procedures.12 13 Commenting on the possible interpretation of
these results, Silva and Sorrel14 suggest that one reason
patients may have scored poorly on understanding or recall of
the risks is that this information was played down in the
clinical information forms. Further, Abramovitch et al15 found
that children often have difficulty in understanding the risks
and benefits of psychological studies.
The first step in disclosing information is to create

information forms that are clear and appropriately worded
for the target population. Previous research has found that, in
terms of readability, such forms are generally written at an
inappropriate level for those for whom they are intended.16

The problem, of course, is that if participants are unable to
comprehend the information presented to them, they are
unlikely to be truly ‘‘informed’’. Thus the ethical and legal
requirement of informed consent may often not be met.
Forms meant to be understood by children aged 6 to 12 years
(generally those in the fifth or sixth grade) are often written
at a grade 10 or 11 reading level.17 It may also be the case that
the length of the information forms is a factor. One study
provided participants with information forms that explained
a mock experiment comparing a painkiller and a placebo.
Each form contained the same basic information, but differed
in the amount of descriptive material and therefore in length
(short, medium, long). Participants were tested on their
understanding of the study and various factors such as the
benefits and risks, including what underlying health condi-
tions might put them at high risk for side effects.
Understanding was best among those who read the short
form; those who read the long form scored the worst. In that
study, it was noted that those who read the long form were
more likely to falsely label themselves at high or low risk for
side effects.17

The goal of the current study was to evaluate children’s
understanding of the risks and benefits associated with
participation in a biomedical research study. This study is
part of a larger effort to develop information templates,
which explain the varying benefit to the participant, varying
risk or discomfort to the participant, various research designs,
and varying diseases or clinical specific situations. Our goal is
to produce a series of standardised, understandable modules
describing specific aspects of research protocols, which can be
used by researchers across Canada in the development of

their specific information forms. There is a potential problem
with this type of study, as the general understanding
afforded by the assent forms may be confounded by the
participant’s own experience with and knowledge about a
particular condition.10 It is possible that pre-existing knowl-
edge on the part of the participants could lead to an inflation
in apparent ‘‘understanding’’ of the assent forms that has
little to do with how they are written. Participants selected
for this study were interviewed regarding their understand-
ing of medical research forms for a condition that they
themselves did not suffer from. We felt this approach was
necessary to standardise the items included in the forms and
isolate the effects of the form from other contributions made
by the investigator, the setting, or the patient’s illness. The
information forms in the present study described two
different procedures for treating a fracture: the standard
‘‘cast’’ operation, and the experimental ‘‘pins’’ treatment.
Although the procedures were kept constant across condi-
tions, we manipulated the description of the operations so
that some had more ‘‘good’’ things associated with them, and
others had more ‘‘bad’’ things associated with them, in order
to focus on participants’ understanding of risks and benefits.
Although participants were asked, in the course of the study,
which treatment they would prefer, if they had a choice, the
focus of the study was on their understanding of the risks
and benefits, rather than on their assenting to a particular
type of treatment. There were three different good and three
different bad things listed for each of the procedures. In
some, it appeared that the standard cast operation would be
preferable to the new pins procedure, and in some, it seemed
the pins were a better option. Both parents and children were
interviewed, in order to compare levels of understanding
between these two groups.

METHOD
Participants
Two hundred and fifty one children, ages 6–15 (53% boys),
and 237 adults (30% men) were interviewed while waiting
for an appointment in one of the clinics at the Hospital for
Sick Children. Parents were given a detailed consent form,
and children were asked to give their assent to participation
in our study. Assent forms for the children were based on the
consent forms given to their parents, though in simplified
language.

Procedure
Two interviewers approached parents/care givers and their
children in clinic waiting rooms. Both the children and the
adults were informed that, if they agreed to be in the study,
they would be told about a hypothetical research study and
then asked some questions regarding their understanding of
what they had been told. Children were told they would be
asked to imagine that they themselves were being treated for
a medical condition that we would describe, while adults
were told they would be asked to imagine that their child was
being treated for the condition. It was emphasised that they
were not being tested for how well they could remember the
information and that they were free to refer to the
information sheet describing the studies throughout. They
were also told that we were not looking for right or wrong
answers, but rather that we wanted to know how clearly the
information forms described and explained the research.
They were informed that all information collected would
remain confidential, that they were free to discontinue their
participation at any time, and that they could refuse to
answer any questions that made them feel uncomfortable.
Once consent and assent were obtained; the participants
were randomly assigned to receive one of six information
forms (see below).
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One interviewer then read the information forms to the
child, while the other interviewer read the form to the adult
in a separate area of the waiting room. All individuals,
regardless of their age or reading ability, had the information
form read to them in order to standardise the procedure.
Once the interviewer finished reading the information forms,
the participants were asked a series of questions regarding
what they had just heard. This standardised semistructured
interview was designed to assess both the child’s and the
adult’s understanding of several general categories of
information contained in the information form. As appro-
priate, participants were probed about various aspects of the
study. Responses were recorded verbatim.

Information forms
Information forms were developed that described each
research design in the simplest and clearest possible terms
(see Appendix A for a copy of one of the six information
forms). Each information form was divided into five general
parts. These sections were entitled: 1) What is research? 2)
Why are we doing this study? 3) What will happen during the
study? 4) Are there good things about the study? 5) Are there
bad things about the study? A page describing the procedure
for the cast and the pin operations was also included after the
third section; this page contained a sketch of how the cast
and the pins would look on a child’s leg. All participants read
the same description of the research, its purpose, and the
procedures involved.
The manipulation of the risks and benefits took the form of a

chart that compared the good things about the cast to the good
things about the pins, and the bad things about the cast to the
bad things about the pins. There were six different risk/benefit
conditions, where the ‘‘good things’’ were either very good, or
not particularly good, and where the ‘‘bad things’’ were either
very bad, or not too bad. For two of the conditions, the cast was
the ‘‘correct’’ choice, for two conditions the pins were the
‘‘correct choice’’, and for the last two conditions, the choice was
even—for example, if the cast operation was described as
having very ‘‘high’’ good things and very ‘‘high’’ bad things,
while the pins were described as having ‘‘low’’ good things, but
‘‘high bad things (HHLH), then the ‘‘correct’’ choice would be
the cast operation.

Coding
A coding scheme was developed, based on our pilot studies,
which corresponded to the different sections presented in the
information form.

Research
Credit was given if the answer corresponded to one of the
reasonable responses associated with the question, based on
the statement presented in the information form.

Purpose
Answers were scored in terms of whether or not the
participant was able to give at least one reasonable response.
A reasonable response involved either a paraphrase of what
was in the information form or a reasonable inference based
on the information.

Procedures
Factual response categories were developed from the infor-
mation that was presented in the information form. In each
study we identified a priori the most crucial procedural
element and noted whether it was mentioned.

Risks and benefits
Answers were scored in terms of whether or not the child was
able to give at least one reasonable response, involving either

a paraphrase of what was in the information form or a
reasonable inference. In addition, participants were asked to
indicate, based on the information presented to them, which
operation they would choose, if given the opportunity to
decide. Therefore a ‘‘right’’ or ‘‘wrong’’ answer was scored,
based on the particular combination of good/bad things
associated with their assigned condition.

RESULTS
As many of the questions asked involved multiple or open
ended responses, results were generally reported in percen-
tages. No sex differences were found, so data were collapsed
across gender. The general categories of information are also
collapsed across condition, as all information was identical
for all participants, except for the risks and benefits
described.

Research
When asked to explain the meaning of the term ‘‘research’’, a
significant age effect was found (X2 (3)=66.3, p,0.0001).
Only 24% of the youngest children (6–9 years) were able to
define research, compared to 45% of the 10 to 12 year olds,
and 65% of the children over the age of 13 years. In contrast,
72% of the adults were able to provide a reasonable response
to this question. Reasonable responses included ‘‘Trying new
and different ways of doing things to see what works best’’ or
‘‘asking people/children how they feel about treatment’’.

Purpose
Although most participants seemed to understand the
purpose of the hypothetical studies, a significant difference
was found among the age groups when asked: ‘‘why are we
doing this study?’’ (X2 (3)=18.6, p,0.0003). Seventy three
per cent of the youngest, 87% of the middle, and 93% of the
oldest children, and 90% of the adults, gave at least one
reasonable response, such as ‘‘finding out which operation
is better’’, ‘‘finding out which treatment kids prefer’’, or
‘‘helping child/people with broken bones’’.

General procedure
No differences were found among the age groups when
asked: ‘‘what will the doctors and nurses do if I/my child
decides to be in the study?’’ (X2 (3)=8.9, p.0.05). Sixty two
per cent of the youngest, 65% of the middle, 71% of the oldest
children, and 76% of the adults gave at least one reasonable
response, such as ‘‘will get an operation’’, ‘‘will have some
tests—that is, x rays’’.

Cast procedure
When asked: ‘‘tell me what would happen to you/your child if
you/he/she had the ‘cast’ operation’’, a significant age effect
was found (X2 (3)=21.4, p,0.0001). Eighty per cent of the
youngest, 92% of the middle, and 95% of the oldest children
gave a reasonable response. Ninety six per cent of the adults
were also able to answer the question appropriately.
Reasonable responses included ‘‘I would get a body cast’’ or
‘‘I will need crutches’’.

Pins procedure
When asked: ‘‘tell me what would happen to you/your child if
you/he/she had the ‘‘pins’’ operation, a significant age effect
was found (X2 (3)=18.4, p,0.0003). Although 78% of the
youngest gave a reasonable response, over 90% of individuals
in the middle, oldest, and adult categories (90%, 96%, and
92%, respectively) were able to do so. Responses included: ‘‘I
would get pins in my bone’’ or ‘‘they will also put in a bar’’.
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Generally good
For the question ‘‘Can you think of any good things about
being in the study’’, only 56% of the youngest children were
able to give a reasonable response compared with 75% of the
10–12 year olds, 82% of the 13–15 year olds, and 76% of the
adults. This difference was significant (X2 (3)=21.4,
p,0.01). Reasonable responses included ‘‘helping doctors
find the best method’’, ‘‘helping others’’, or ‘‘learning
things’’.

Generally bad
In response to the question ‘‘Can you think of any bad things
about being in the study?’’ a significant age effect was found
(X2 (3)=21.5, p,0.001), where 64% of the youngest children
gave an appropriate answer, compared with 80% of the
middle children, 76% of the oldest children, and 86% of the
adults. Reasonable responses included ‘‘my leg may not heal
well’’ or ‘‘it would hurt’’.

General questions
When asked: ‘‘will everyone get the same operation?’’ Almost
all participants, regardless of age group, correctly answered
‘‘No’’ (91%, 89%, 92%, and 92%, for each age group
respectively). Most of the participants had difficulty under-
standing that they would not get to choose the operation,
should they agree to participate in the study: a significant age
effect was found, where 55% of the youngest participants
answered this question correctly, compared with 23% of
the middle, 28% of the oldest, and 36% of the adults
(X2 (9)=32.3, p,0.0001). When asked if they would agree to
be in the study, the majority of participants in all four age
categories said yes (62%, 75%, 79%, and 80%, respectively).
The age effect was significant: X2 (6)=20.5, p,0.0022.
When asked what would happen if they decided not to be in
the study, a significant age effect was found, where only 64%
of the youngest children understood that they would still get
the standard cast operation compared with participants in
the other three categories (79%, 85%, and 86%, respectively),
X2 (12)=31.6, p,0.001.
Finally, participants were asked if they had ever had a

broken bone: 17% of the 6–9 year olds, 30% of the 10–12 year
olds, and 34% of the 13–15 year olds answered affirmatively.
Thirty one per cent of the adults had experienced a broken
bone.

Risks and benefits
The risks and benefits varied as a function of which condition
the participant had been assigned to. Table 1 displays the
choice of operation as a function of age category and
condition. The correct choice, based on the good and bad
things mentioned, is highlighted for each condition.
It is clear from the table that overall, younger subjects

preferred the cast to the pins; however most children,
regardless of age group, were able to choose the ‘‘correct’’
option, based on an analysis of the balance of good and bad
things associated with each procedure. In the HHHL
condition (‘‘high’’ good and ‘‘high’’ bad things about the
cast, ‘‘high’’ good and ‘‘low’’ bad things for the pins) the
correct choice would be the pins procedure. The youngest
children in this condition chose the pins slightly more often
than the cast, but significantly less often than children in the
other two age groups (p,0.005). Interestingly, in one
condition (LHLH) that indicated ‘‘low’’ good things for both
procedures and ‘‘high’’ bad things for both—therefore an
‘‘even’’ choice—the children in the younger two categories
were significantly more likely to choose the cast, whereas the
oldest were almost evenly divided in their decisions
(p,0.001).

DISCUSSION
The results of this study support our hypothesis that even
very young children can understand potentially difficult and
complex concepts such as the risks and benefits associated
with their participation in biomedical research. We have
examined each of the components of the information process.

Research
This particular section of the information form was not well
understood by the children in the two youngest groups.
Although it may be the case that the youngest children were,
because of developmental issues, unable to understand this
concept, the results from the other sections of the paper
suggest that it may instead be due to the complexity of the
information. The fact that the majority of the older children
as well as the adults were able to understand this section
suggests that, rather than the concepts being too difficult to
understand, the forms need to be rewritten in more
simplified language. This was the first time we had included
such a section in one of our information forms so it had not
been previously extensively tested.

Purpose
The purpose of the studies appeared to be well understood by
participants of all ages, including the youngest children. In a
pilot study that had been completed before the start of the
study described in this manuscript, the purpose had not been
well understood by children of all ages. Following the pilot
study, we had amended the wording of the ‘‘purpose’’. It is
encouraging to observe that simplifying the wording
improved comprehension.

Procedures
These sections of the forms also appeared to be well written
for each of the age groups, independent of whether they were
asked about general procedures or procedures specific to the
particular treatment options. The majority of all participants
were able to understand the information presented to them.
These findings imply that even complicated procedures,
involving multiple steps, can be explained to all of the age
groups from whom assent would be requested.

Table 1 Choice of operation (% cast v % pins) as a
function of age category and condition

Condition Operation

Age group

6–9 10–12 13+ Parents

Participants (82) (89) (80) (237)
All Conditions Cast 68% 58% 44% 31%
(p,0.0000) Pins 28% 35% 51% 59%
HHLH Cast 83 67 75 51
(ns) Pins 17 33 25 49
HLLL Cast 87 83 64 69
(ns) Pins 13 17 36 31
LHLL Cast 57 23 29 15
(ns) Pins 43 77 71 85
HHHL Cast 46 38 11 0
(p,0.005) Pins 54 62 89 100
LHLH Cast 83 94 42 25
(p,0.001) Pins 17 6 58 75
HLHL Cast 67 63 46 45
(ns) Pins 33 37 54 55

The ordering of the letters for each condition indicates, in order, the high
and low risks and benefits associated with each operation. HHLH—for
example, refers to high benefits and high risks associated with the cast
operation and low benefits and high risks associated with the pins
operation. The ‘‘correct’’ choice, based on the balance of risks and
benefits is highlighted in bold for each condition.

718 Burke, Abramovitch, Zlotkin

www.jmedethics.com

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jm

e.bm
j.com

/
J M

ed E
thics: first published as 10.1136/jm

e.2003.003228 on 30 N
ovem

ber 2005. D
ow

nloaded from
 

http://jme.bmj.com/


General questions
The results for this section were excellent; almost every
participant understood that not all participants would get the
same operation. The component that was not as well
understood was the concept of random assignment. Many
subjects did not understand that to minimise bias, it was
necessary to choose the operation by a random method—for
example, by the flip of a coin, rather than leaving the choice
up to the individual. It is not clear why the youngest
participants correctly indicated they would not have a choice
more often than participants in the other conditions—
perhaps, given that even older participants had difficulty
understanding this aspect, the younger children were more
likely to try to guess the correct choice, and so were right
about half the time. This should be examined further in
future studies. Nevertheless, almost all participants indicated
they would be willing to take part in such a study if they were
in the situation described in the information forms. Such a
finding should be encouraging to those who are concerned
that, by explaining research in detail to individuals (espe-
cially children), they will lose potential research participants.

Risks and benefits
In general, the younger participants chose the cast operation
most often, whereas the older participants were more likely
to choose the pins procedure. This trend continued, even
when there was a ‘‘correct’’ choice associated with a
particular condition. Among participants in the ‘‘cast correct’’
conditions, the majority chose the correct option. Whereas
the majority of the youngest children chose the cast, adults
were still less likely to endorse such an option. When the pins
operation was the correct choice, the youngest children were
split as to which operation they would choose, whereas the
oldest children and the adults overwhelmingly endorsed the
correct option. When the choice was ambiguous, the findings
were similar to the overall results: the younger children
invariably chose the cast, while the older participants were
more willing to try the new pins procedure. These results
suggest that younger children are more likely to choose the
option with which they are most familiar—that is, a cast,
despite risks that might outweigh benefits. Older children
and adults pay more attention to the advantages and
disadvantages of either option—for example, the greater
mobility afforded by the pins procedure. The implication for
those writing information forms targeted at young children is
that they must ensure all the risks and benefits are clearly
and simply outlined so that an informed choice can be made.
The study was not without limitations; it was quite

difficult to come up with balanced ‘‘good and bad things’’
associated with each of the six conditions that would have
equal appeal to all age groups. As was observed with the
younger children tending to choose the familiar cast
operation most often, the weighing of the risks and benefits
seems to have been age dependent. It is difficult to determine
the generalisability of the results of this study. It is possible
that the levels of comprehension and understanding demon-
strated by our sample would be different (higher or lower) if
children who really had just broken their thigh bones had
been recruited for the study.
Generally, the results of this study suggest that all

individuals, regardless of age, can understand most of the
differences between two complicated treatment options, and
the associated risks and benefits. Therefore they can benefit
from carefully worded information forms. This lends support
to the idea that some of the variability in levels of
understanding reported in previous studies may have been
a function of how the assent forms were written as opposed
to a developmental barrier that children under nine years of
age had difficulty crossing. It is also important to note that

participants seemed to base their choices, at least in part, on
more than just the ‘‘facts’’. Therefore decisions to participate
in research may involve two processes: a basic understanding
of the facts, as well as a personal level of comfort with the
choices. It may be that an understanding of the former is
required before the latter can be evaluated.
While assent itself is not sufficient for participation in

research there are interesting implications should the child
disagree once the parent consents; as noted by Vitiello,18 if the
child is adamant that she does not wish to continue, this
wish should be respected. He further notes, however, that it is
imperative that parents and researchers work closely in these
situations in order to better understand the feelings of the
child. Although legally the parent still has the option to
override the child’s wishes, ethical concerns may remain.
Although beyond the scope of the present study, this should
perhaps be examined in the future.
The results of this research protocol support the notion that

even young children, if presented with information in an age
appropriate format, can understand and respond appropri-
ately to the process of assent. Although this is not the same
as suggesting that young children can ultimately consent to
the research, it does mean that they can, and should, be
informed and consulted as part of the overall process. Having
completed this project using ‘‘surrogate’’ patients, we are
now ready to test these forms on children in the ‘‘real
world’’—that is, on children actually experiencing, or
suffering from, the disease or procedure described in these
research forms. One may imagine that these ‘‘experienced’’
children may show even greater understanding than those
who completed this study. The current results suggest that it
is indeed worth the effort to create meaningful assent forms
for even very young children: their ability to understand
complex information should not be underestimated.
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APPENDIX A

PRETEND STUDY
Information sheet (HHHL)
This is a research study that compares two ways to fix a
broken leg—using a cast or using pins.

What is research?
Doctors and nurses know a lot about how to find out what is
wrong with you when you are sick and how to make you
better. But, there are still some things that we don’t know but
would like to find out about. The way we learn more about
how to make kids better is by doing research. Research is
trying new and different ways of making kids better, and
asking questions about how they feel.

Why are we doing this study?
Pretend you have a broken bone in your thigh (just above
your knee) which will not get better by itself. You need an
operation to make it better. There are two different kinds of
operations that we could use to fix your leg. One is an old
operation and one is a new operation. We already know that
both of these operations work, but they might have different
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good things and bad things about them. We want to know
which of these two ways is best for a person with a broken
leg. We want to see if there are differences in how the leg
heals and how long it takes for kids to be able to walk around
without any problem. We also want to know how much kids
like or don’t like each of the operations.

What wil l happen in the study?
If you decide that you will be part of our study you will get an
operation on your broken leg. We will decide which operation
you will get by chance—just like flipping a coin or pulling
numbers out of a hat. If you do not want to be part of this
study, you will still have an operation, only it will be the cast
operation for sure, not the pins.
Some things will be the same for both operations and some

things will be different. With both operations we will give
you some medicine to make you go to sleep for a little while
so that you won’t feel any pain while we are fixing your leg.

I f you have the ‘‘cast’’ operation
We will fix your broken leg bones by putting you in
something called a "body" cast, which means that the cast
will go from your chest to your toes. This will help to keep
your bones together so that they can heal properly. The cast
will have to stay on for 6 to 12 weeks, but you will have
crutches to help you move around. This is the operation we
usually do at the Hospital for Sick Children.

I f you have the ‘‘pins’’ operation
We will fix your broken leg bones by using pins to help keep
the bones together. We will put a few pins in your thigh
starting just above your knee and going the rest of the way up
your leg. You will be able to see the pins because they will go
from the outside of your leg to the inside of the bones in your
leg. We will make sure that the pins keep your leg bones
straight by connecting them with a long bar on the outside of
your leg. The pins and the bar have to stay on for about 6 to
12 weeks, but you do not need a cast. You will be able to
move around without crutches. This is the new operation that
we want to compare to the old one.
For both of the operations, whether you have the cast or

the pins, a nurse will come every week to make sure that
everything is okay. Someone will also be calling you and your
parents on the telephone to ask questions about how you are
doing. You will have to come back to the hospital once every
week for an x ray of your leg so that the doctors can see how
your bone is healing. Once the bone has healed, you will have
to come back to the hospital for x rays four more times—at 3,
6, 9, and 24 months. That means that the doctors will keep
seeing you for another two years. The doctors will also check
to see if you can move and use your leg without any
problems. These tests will tell us if the operation has worked
and help us make sure that there are no problems with it.
Either of these operations will help your broken leg bone

get better, but there are good and bad things about both of
them. By doing this research we should be able to tell if one
operation is better than the other.
Remember, if you do not want to be part of this study, you

will still have an operation, only it will be the cast operation
for sure, not the pins.
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Good things about the study

About the cast About the pins

1. The cast operation works on
almost everyone. Only about
5%, or five people out of every
hundred, need to have another
operation.

1. The pins operation works on
almost everyone. Just like with the
cast operation, only about five
people out of every hundred need to
have another operation.

2. After the cast operation you
can go home in two or three
days.

2. Just like with the cast operation,
you can go home in two or three
days after having the pins put in.

3. There will only be two small
cuts where they fix your leg, so
the scar will be almost invisible.

3. Because the pins are so small, the
marks on your leg will be almost
invisible.

Bad things about the study

About the cast About the pins

1. There is some chance that you
will get a serious infection with
the cast. About 25%, or one out
of every four people who have
the cast, will get an infection.

1. There is not much chance that
you will get a serious infection.
Only 5%, or about five people out
of every 100, will get one.

2. Sometimes damage to the
nerves in your legs can occur
with a cast operation.

2. Damage to the nerves in your
legs can occur with the pins
operation, but the chance of this is
smaller than with the cast.

3. It is hard to move with the
cast on, even with the help of
crutches.

3. You will not be able to move
around much for the first few days,
but then you can start moving after
that.
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