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Lower urinary tract dysfunction comprises a group of
common diseases, and we need far more knowledge of
their origin, diagnosis, treatment, and ultimately pre-
vention than we have today. Clinical research is a pre-
condition for any progress in these areas. The task for
the present committee is to provide recommendations
for good research practice, including principles of trial
design and correct statistical methodology. In addition,
the aim is to give recommendations, when possible, on
current concepts and outcome measurements, as well as
to provide specific recommendations for various
methods and their application in different groups of
patients. Other ICI committees report on the etiology,
epidemiology, pathophysiology, prevention, and econo-
mics of lower urinary tract dysfunction.  This commit-
tee only covers these areas briefly, when appropriate. 

Methodology and terminology in incontinence research
should comply with standards established by the Inter-
national Continence Society (ICS) [1-15]. The ICS
Standardization Committee describes the Ònow-stateÒ
(how to do things right using present knowledge) with
regard to interventions in patients by a number of ÒOut-
come GroupsÓ [12,13,14,15] while the future Òdesired
stateÓ (to do the right things in order to develop the
area) is processed by a number of work groups with the
collective name ÒClinical Research AssessmentÓ.  The
recommendations from the ICS Standardization Com-
mittee on ÒGeneral OutcomesÓ [12] and subcommittee
recommendations [13,14,15] lower urinary tract dys-
function in women, men, frail older people, children,
and neurogenic disorders are integrated into this chap-
ter. Recommendations from national working groups
have also been included when appropriate, for example,
the Urodynamic SocietyÕs recommendations for 
outcome research [16,17,18].

The aim of clinical research is clear Ð namely, to offer
freedom or relief from symptoms, and eventually to
prevent the origin of disease.  The need for high quali-
ty research is similarly evident.  The prevalence and
impact of genitourinary disease has been underestima-
ted in the past, impairing research efforts. Many factors,
including embarrassment and ignorance keep patients
from seeking care and contribute toward making incon-
tinence a silent disease. A gradually increasing degree
of openness in society means that patients feel less guil-
ty about urinary incontinence and other lower urinary
tract symptoms. When these factors are coupled with
the marked demographic trend toward an older society
it produces an explosive increase in demand for incon-
tinence therapy. At the same time, our knowledge of the
etiology of incontinence, optimal treatment strategies,
and prevention is greatly inadequate. In order to meet
this need effectively, we need to intensify research. Pro-
per choice and use of methods decides whether or not
we will be successful in our efforts. The quality of
research is not only important immediately (to improve
treatment) but in a larger sense that research funding is
severely limited in relation to need. There is great com-
petition for government funding and other resources.
While there is ample evidence that urinary inconti-
nence is a greatly troublesome disease creating a major
impact on patientÕs quality of life, priority for funding
research may be compared against heart disease, can-
cer, infections, as well as in relation to other non-life-
threatening diseases. We must therefore constantly 
strive to produce the highest quality work so as to make
the best use of each research dollar and to encourage
future competitive funding. We must also acknowledge
the wide spectrum of interest in incontinence research.
While clinicians are primarily interested in specific
disease outcomes, government bodies may require
more generalized assessment of global impact on quali-
ty and quantity of life. 

I. INTRODUCTION
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There are many goals of researchÑforemost to impro-
ve care of patients, but also to promote understanding
of the disease process. We need a broad spectrum of
information if we are to not only understand which
treatments work but also how and why they work (or
donÕt). The ultimate goal is to produce credible resear-
ch. When research is inherently credible due to strong
study design the impact is maximized. The clinical
application of the research will be hastened and other
investigators will be energized to use the information in
their own quest for knowledge. The recommendations
given in this document have less the character of defi-
nitive standards than of guidelines and options,
although on occasion the current state of evidence is
such that standards are available. We have tried to keep
a discursive style, but also give firm and practical 
advice when possible and appropriate.

1. THE PLANNING PHASE OF A CLINICAL STUDY

ON INCONTINENCE

Meticulous planning is essential in all clinical research.
The work done before initiating a research protocol
does not in itself guarantee success but it is the obliga-
tory first step in that direction. At the same time, inade-
quate planning can doom even carefully conducted pro-
tocols. Both prospective and retrospective studies
require the same deliberate approach in the planning
stage. The background and rationale for the study as
well as the study objectives and/or hypotheses must be
clearly elucidated and documented. There are many
mistakes that should be avoided in the planning and
conduct of a clinical study. A detailed list of common
pitfalls in preparing and writing protocols has been
taken from Spilker [19] to illustrate many avoidable
errors (Table 1). 

The first step of the planning phase involves reviewing
previous and, if possible, ongoing work in the field. A
study may be well performed but clinically irrelevant.
A thorough knowledge of related clinical work is the
cornerstone of protocol development. Fortunately, in
urinary incontinence the work of the Cochrane Colla-
boration (www.cochrane.org) and its Cochrane Inconti-
nence Group (www.otago.ac.nz/cure/) provide a tre-
mendous asset to the potential investigator. The
Cochrane reviewers have registered over 1300 trials in
the field and produced 16 reviews (with others in pro-
gress) that cover most issues in conservative therapy as
well as many other topics. This concentrated collection
of data allows researchers to hone in on key questions

II. GENERAL RECOMMENDATIONS
FOR CLINICAL RESEARCH IN

INCONTINENCE
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Table 1: Common pitfalls in preparing and writing protocols
(from Spilker 1984)

A. Study objectives
1. Expressed too generally to allow a specific study 

design to be constituted
2. Ambiguous or vague
3. Not achievable with the current study design. The 

study may be too complex or there may be inadequate
resources to conduct the study

B. Study design
1. Insufficient statistical planningÑthe design will not adequate-

ly address study objectives
2. The design chosen is beyond current state of the art
3. Inadequate validation of outcome measures
4. Inadequate statistical power. The chosen sample size is too

small to detect clinically meaningful differences
5. Inappropriate use of active or inactive controls
6. Lack of placebo or double blind when one or both should be

incorporated
7. Dose regimen too restrictive (e.g., range of allowed doses,

alterations of dosing for adverse reactions)
8. Failure to consult with statistician regarding randomization

process
C. Inclusion/exclusion criteria
1. Too stringent to allow adequate numbers of subjects to be

enrolled.  Overly stringent criteria also reduce the generaliza-
bility and thus the impact of research

2. Too broad to create homogenous groups.
D. Screen/baseline/treatment
1. Time periods for data collection are either too long or too short

for optimal conduct of the study
2. Too few or too many measurements are requested 
3. Subjects may be inappropriately entered into the study before

complete screening 
4. Excessive blood volume removed for testing or an excessive

period of fasting is required. This is especially common in
pharmacokinetic studies

E. Drug packaging/dispensing
1. Drug packaging that does not permit all options allowed by

protocol to be followed
F. Study blind
1. Study blind easily broken because of "obvious" characteristics

(e.g., adverse reactions, changes in laboratory parameters,
drug odor) that are difficult or impossible to adequately mask

2. Study blind easily broken by observation of drug interactions
or other situations by the investigator (e.g. marked improve-
ment in study group or changes in blood levels of concomi-
tant drugs)

3. Study blind inappropriate 
G. Data collection and analysis
1. Poorly designed data collection forms
2. Incorrect statistical methods used to analyze data, including

baseline comparisons
3. Failure to make the primary research question the main focus

of the analysis
4. Reliance on within group rather than between group compari-

sons in parallel group trials
5. Overreliance on p-values without presenting confidence intervals
H. Overall
1. Ambiguous language that allows different interpretations 
2. Too many comparisons requested.  Five of every 100 indepen-

dent comparisons will be statistically significant by chance
alone, when alpha is 5% and there are no true differences bet-
ween the comparison groups.

3. Lack of internal consistency in the protocol 
4. Discretionary judgments allowed by the investigator.  This

may seriously affect the quality and quantity of data obtained
5. Presentation/reporting fails to accord with CONSORT guide-

lines



and focus their research. Recommendations of the
group help to assure that future studies will be interpre-
table in the context of past work. This is an appropriate
starting point for any literature search.

A rule of thumb for all research is that one should seek
the least complex approach to adequately answer or
address a given problem, hypothesis or question. The
project must provide a convincing answer to the ques-
tion in an efficient manner. At the same time, the com-
mittee has struggled with the desire to gain more from
clinical research than an answer to treatment efficacy.
We still need to understand how our treatments work. It
may be helpful to think of the dilemma as a balance bet-
ween breadth and depth [19]. While it is important to
remember that only a limited number of questions
should be posed in one study protocol it is still relevant
to record as many observations as possible without jeo-
pardizing subject recruitment or retention with onerous
demands. 

2. STUDY DESIGN: TYPES OF CLINICAL TRIALS

Discussion of the various types of studies and other
aspects of study design can be described as the frame-
work by which the study objectives will be met. Diffe-
rent considerations might be made for etiological, epi-
demiological and pathophysiological studies on the one
hand, and for clinical trials on the other. Ideally, clini-
cal research should be prospective, controlled and ran-
domized. However, some studies can only be perfor-
med retrospectively and good clinical research metho-
dology does not always mean controlled or blinded stu-
dies. Sometimes open and uncontrolled studies are
accepted, as in a phase I study when a new pharmaco-
logical agent is tested for the first time in humans, and
in pilot studies where a new surgical technique is being
developed. 

The following definitions of Phase I-IV studies have
been constructed from Senn [20].

¥ Phase I studies: The first studies with the actual
drug in humans. Often, but not exclusively carried
out in healthy volunteers. Pharmacokinetics and
tolerance information are obtained in these studies.

¥ Phase II studies: The first attempts to prove effica-
cy of a treatment. These are often the first studies in
patients. Dose finding is a common objective of such
studies.

¥ Phase III studies: Large-scale ÒdefinitiveÓ studies
carried out once probable effective and tolerated
doses of the drug have been established with the
object of proving that the drug is suitable for regis-
tration. 

¥ Phase IV studies: Studies undertaken either during
or after registration with the purpose of discovering

more about the drug safety and efficacy in different
populations. Such studies are often larger and sim-
pler than regulatory studies and may lack a control
group.

Randomized Controlled Trials (RCTs) are the most
important method for demonstrating the effectiveness
of treatments. Phase III studies are usually RCT in for-
mat, using the regimen indicated from phase II, in com-
parison with placebo and/or a comparator, such as equi-
valent drug or other therapy. Parallel groups are recom-
mended as the first choice, while the crossover design
is best suited for intra-individual comparisons (see
below). 

a) Types of trials 

¥ Parallel Designs: Parallel clinical trial designs
offer subjects only one treatment during the study. In
a placebo-controlled trial, the patient is assigned to
receive placebo or the active drug according to the
study protocol, with the predetermined outcome
measure obtained at the time of the study follow-up.
During a drug trial, the dosage of drug may be held
steady or, in a variable dose trial, the dosage may be
increased to maximize clinical benefit or decreased
if side effects occur.

¥ Crossover trials: An alternative to the parallel
groups design is the crossover trial, in which
patients experience both arms of the study
[21,22,23]. Like parallel designs, randomization is
important in the limitation of bias; in crossover
trials, patients are randomly allocated to receive the
treatments in one order or the other. Crossover trials
allow for within subject comparisons, which may
provide a more precise measure of treatment effecti-
veness. The effect of variance between subjects is
removed, unlike in parallel group designs. Crossover
studies are particularly well suited for small study
groups with chronic stable disease states in which
the primary objective is to measure a short-term res-
ponse in symptoms. The treatment itself should not
have a long lasting result once it is stopped. The
duration of treatment is important in this design. If
the duration of treatment is too short, the treatment
may not show its effect or make too small an effect
to be adequately measured. If the duration of treat-
ment is too long, compliance may be poor or the
disease may not remain stable. Crossover effects
may occur, where the results of the first treatment
linger and affect the second treatment. To avoid cros-
sover effects, a washout period is planned where
subjects receive either no treatment or placebo. To
ensure adequate disease stability before the start of
the study, a run-in period of monitoring relevant
signs or symptoms can be undertaken. Those with
transitory or labile disease can then be excluded. 
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¥ Equivalence trials: The primary objective of an
equivalence trial is to demonstrate that two treat-
ments are similar in outcome or that there is no dif-
ference between treatment and controls. This can be
of relevance when one treatment is significantly
more cost-effective, offers a better quality of life, or
is less toxic or time consuming for the patient when
similar clinical outcome can be achieved. In this sce-
nario, it is the primary objective to demonstrate that
a more conservative therapy is no different than the
standard by a degree of measure that the investigator
feels would make the two treatments equivalent. It
should be emphasized that this type of trial is not the
same as failing to find a difference between two
groups. In contrast, this is a powerful design when
appropriately employed. The goal is to demonstrate
that the observed difference between two treatments
is small with a narrow confidence interval. Specific
statistical methods are needed to ensure adequate
power to find a difference between the groups if one
truly exists.

The magnitude of clinically unimportant differences
may be quite small, which is one reason why equiva-
lence trials often need large sample sizes [20,24]. Equi-
valence trials need to be designed and conducted with
particular care. Unlike the other approaches, equivalen-
ce trials aim to demonstrate that the trial arms are equi-
valent or, at least, are not particularly different. For a
conclusion of this kind to be valid, researchers should
be especially vigilant that failure to demonstrate a dif-
ference is not merely a consequence of poor study 
design and procedures.

3. STUDY CONDUCT AND STATISTICAL CONSIDE-
RATIONS

Research must be planned early, and planned often. All
issues should be addressed at the start of the planning
process, and many will need to be re-addressed at sui-
table times throughout the project. Many of these issues
are statistical; indeed, the major statistical input to a
study should be at the design stage, including planning
the data analysis in advance to follow the design of the
study. Leaving this until the end of a study will almost
always lead to difficulties that cannot be resolved,
resulting in a study which is at best inefficient, and at
worst inconclusive.

The issues covered here relate to: study design; sam-
pling strategies; randomization and stratification; pri-
mary and secondary outcomes; inclusion and exclusion
criteria; blinding and effects on validity; control of bias;
sample size considerations; pragmatic and explanatory
trials; data analysis; and reporting of randomized
controlled trials (RCTs). Only the principal features of
study design and analysis will be covered here; extensi-
ve coverage is available elsewhere [24]. Regarding pre-

sentation, the Consolidated Standards of Reporting
Trials (CONSORT) statement provides guidelines for
reporting the design, detailed methods, and results of
RCTs [25]. The original statement [26,27] has recently
been revised with the aim of improving clarity and,
where appropriate, increasing flexibility [28-31]. Many
of the points discussed here relate to those guidelines.

a) Study design

The most fundamental planning issue is whether the
study is observational or experimental. Observational
studies include a variety of designs, from cross-
sectional descriptive studies (where the primary purpo-
se is estimation of the prevalence of incontinence in a
defined population) to case-control designs and long-
term prospective or retrospective cohort studies. Obser-
vational studies may be purely descriptive, or they may
be analytic when designed with a control or comparison
group. The limitation that all comparisons based on
observational data have in common, however, is that it
is not possible to ensure that one is comparing like with
like. In particular, the bias that results from differential
selection effects (both patient and clinician induced)
cannot be eliminated, even by the use of advanced sta-
tistical methods.

Properly planned and executed, the RCT is the optimal
approach to limiting selection bias [32] RCTs compare
outcomes in groups of subjects with the allocation of
treatment determined by chance. In this way, the treat-
ment groups will not differ in any systematic fashion,
and comparisons between them will be unbiased [21].
Subject assignment must be concealed during enroll-
ment (e.g., by separating allocation from the process of
recruiting subjects, and by using sealed envelopes or,
preferably, telephone randomization). In addition, treat-
ment allocation must be concealed during the trial (e.g.,
through blinding with or without use of placebo). In
some studies, blinding of subjects and health care pro-
viders may be impossible or undesirable. This can
occur with some surgical trials, or with studies of 
health care delivery. In all cases, however, those per-
sonnel collecting outcome data should be blinded to the
subjectsÕ treatment allocation. 

RCTs provide the optimum level of evidence about the
clinical effectiveness of different interventions [28].
Observational studies can contribute useful information
on many aspects of health care [33], and may be neces-
sary pre-cursors to a randomized trial, but the central
position of the RCT in terms of influencing patient care
should and will continue. The classical (two) parallel
groups RCT is not the only option within the experimen-
tal paradigm; complex randomized designs such as fac-
torial and cross-over designs may overcome some of the
limitations of and objections to the standard approach
[23].
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The type of study design for a clinical trial is dependent
upon the primary research question. In particular, the
primary question is critical in determining the sample
size needed for the study. Obtaining adequate numbers
of patients to address the primary research question is
crucial to avoid the problem of an underpowered study
and insufficiently precise estimates of the comparisons
between the treatments (for details see below). A suffi-
cient power (probability of detecting a difference if it
exists) is required to minimize the risk of a Type II or
beta error Ð that is, failing to find a difference between
the treatment groups even when one exists.

Secondary factors that influence the choice of a study
design may be related to the natural history of the disea-
se, the treatment itself or patient endpoints. Patient-
related endpoints may be short term such as changes in
signs or symptoms or may be more long term such as
increased survival. Once the sample size required for
the primary research question has been calculated it is
usually obvious if the study can be performed in a
single institution or if a multicenter study is required.
Single institution studies have the benefit of being less
complicated since all personnel are on site and study
coordination is less difficult. However, if a large sample
size is required a single institution may take years to
accrue the required number of patients. While multi-
center trials are more complex from an administrative
point of view and are generally more expensive, they
provide larger numbers of patients in a shorter period of
time, and have benefits in terms of the generalizability
of the research findings.

b) Strategies

Whether a study is descriptive or analytical, the first
practical issue to resolve is the selection of participants.
Some studies require a sample that is representative of
the community overall. In principle, this is achieved by
taking a simple random sample from a known popula-
tion. In practice, a list of all eligible and consenting
individuals is obtained and then a sample is drawn by a
method in which each member of the population has an
equal probability of selection (ÔepsemÕ). Even in ideal
circumstances, however, some sophistication on this
basic method is usually desirable or necessary. For
example, in stratified sampling, subjects are arranged
into subgroups and the sampling is performed within
each subgroup separately. This ensures that the sample
is representative of the population in terms of these sub-
group characteristics. In multi-stage random sampling,
the population is first divided into Ôprimary sampling
unitsÕ (such as hospital, health center, or surgeon), and
a sample of primary units is selected. The Ôsecondary
sampling unitsÕ (usually individual subjects) are then
selected just within the primary sampling units that
have been selected. A special case of multi-stage ran-

dom sampling is cluster sampling where all individuals
within each primary unit are included. Standard proce-
dures for sampling should be followed [34].

It is important to note that, while the technicalities of
random selection of subjects for a study are closely
related to the random allocation of patients in a clinical
trial (and indeed there are similar issues in trials rela-
ting to stratification and clustering [35]), there is an
important distinction in the objectives of the two proce-
dures. First, the (ideally random) selection from the
population of eligible subjects concerns the external
validity or generalizability of the study findings (RCT
or otherwise). Independent of this, the random alloca-
tion of subjects in an RCT is concerned with the inter-
nal validity or comparability of the trial groups.

In principle, sampling should involve random selection.
In practice, however, this ideal is rarely met outside of
large-scale epidemiological studies. Rather, a consecu-
tive series of patients at a particular health care setting
over a specified period of time often forms the basis of
recruitment to a study. Where this is the case, it is cru-
cial to provide descriptive information about the study
sample, so that broad representativeness can be judged.
This is as important for trials as for observational stu-
dies. Guidelines for reporting of RCTs include require-
ments to state the study population, give details of
inclusion and exclusion criteria, and present clearly the
numbers of eligible subjects who were not randomized
and the reasons [28,29,36] Nevertheless, Òthe basic
logic of clinical trials is comparative and not represen-
tativeÓ [20]. In other words, the principal benefit of
conducting a randomized trial is to provide groups that
allow valid comparisons to be made.

c) Randomization and stratification

Randomization is the process of allocating subjects to
groups by chance [21,32]. Neither the subject nor the
clinical staff responsible for recruitment to the trial
should be able to predict to which group the subject will
be assigned. Randomization removes treatment selec-
tion from the hands of the clinician thereby removing
selection bias.

In order to minimize bias, the randomization process
must be concealed from those recruiting subjects to the
trial [28,36]. This can be achieved most effectively for
multicenter trials by the use of central telephone rando-
mization. Sealed opaque envelopes can be used for stu-
dies performed at a single institution. In drug studies, a
pharmacy can maintain identical treatment drug and
placebo already randomly allocated into individual sub-
ject portions. These are distributed consecutively as
subjects are enrolled in the study.

¥ Simple randomization can use computer-generated
random numbers, either prepared specifically for the
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trial or using existing tables of random numbers where
the digits of 0-9 appear with equal likelihood in each
entry. Treatments are assigned to odd or even numbers.
As the total number of subjects in the trial increases, the
balance of numbers and characteristics of subjects bet-
ween the groups improves. In small trials, however,
balance is not assured by simple randomization. Appre-
ciable imbalances in subjects per group may be particu-
larly important in a multicenter study where imbalances
in assignment can occur within individual institutions.

¥ Block randomization is one method used to prevent
imbalances in subject numbers assigned to each group,
particularly when the number of subjects in the trial is
small. With block randomization, the total sample size
is divided into blocks of a given size. Within each
block, the group is assigned so that there are equal num-
bers allocated to each group. To prevent investigators
from learning the block size and being able to guess
order of assignment, the block size can be varied, usual-
ly at random from a small number of alternatives. 

Most disease states have factors known to influence the
outcome of treatment. A form of randomization that
accounts for such factors is called stratified randomiza-
tion [21,32]. Stratified randomization ensures equal
distribution of subjects with a particular characteristic
in each group. Stratification is usually restricted to a
small number of factors, in particular those most likely
to influence outcome. Despite its complexity, stratified
randomization is usually helpful in a multicenter trial,
so that both the numbers of subjects in each group and
the important factors influencing the outcome can be
balanced within each site. An alternative method exists
to cater for more factors at once, known as minimiza-
tion, where the characteristics of individuals already
randomized alter in a systematic manner the chances of
a given subject being allocated to the different trial
groups, so as to maximize the resulting balance of these
factors [21,32]. 

d) Primary and secondary outcomes

Specific discussions of the most appropriate outcome
measures for particular studies of incontinence will be
dealt with elsewhere in this book; the purpose here is to
define the general concepts of primary and secondary
outcomes in the context of RCTs, which are relevant to
both sample size determination and data analysis. The
distinction between these two sets of outcomes depends
on the context of the trial, and should be decided at the
planning stage of the study. Primary and secondary out-
comes should not be confused with the distinction bet-
ween primary and secondary analyses of trial data,
which will be discussed later. Primary outcomes are
those viewed by the researchers to be of central interest.
Trial results that lead to major changes in patient care
will be based on primary outcomes.

The number of primary outcomes in a particular trial
will depend on the nature of the interventions and the
number of independent domains. The number of prima-
ry outcomes is usually limited to three, and rarely will
there be reasonable justification for more than six.
Sample size calculation is based on the primary out-
comes and is unlikely to be based on more than two
outcome measures. The number and nature of outcome
domains in a particular study will vary depending on
the studyÕs perspective (e.g., those of patients, clini-
cians, regulatory bodies, and health care purchasers). In
almost all situations, the outcome set should include a
dimension representing the viewpoint of the patient
(such as a questionnaire relating to symptoms and
impact on quality of life) as well as an appropriate 
clinical outcome measure.

Secondary outcomes are the remaining outcome mea-
sures and could be relatively large in number. They are
not the focus of the main study objectives and are rare-
ly used directly in sample size estimation. Secondary
outcomes are often subject to the dangers of multiple
hypothesis testing, for which suitable corrections
should be considered as described below. Analyses of
secondary outcomes are often best viewed as explora-
tory, i.e., as hypothesis-generating exercises for which
independent confirmation is essential.

e) Inclusion and exclusion criteria

Inclusion and exclusion criteria should provide a relevant
population to address the study question, and together
define the heterogeneity or homogeneity of the study
population. Broadening the inclusion criteria can make a
study more generalizable and facilitate recruitment.
Making the entry criteria too broad, however, may dilute
the effect being sought in the most suitable patients. If
the study population is defined too narrowly with many
exclusion criteria, applicability of the results may be
limited and subject recruitment may be difficult. 

Inclusion criteria govern what patient characteristics
are required for eligibility to enter the study. Some
exclusion criteria such as age, weight and gender are
determined implicitly by corresponding inclusion para-
meters. Issues of patient safety determine other exclu-
sion parameters (e.g., avoiding nephrotoxic drugs in
patients with renal insufficiency). All parameters
should be precise enough to allow the study to be repro-
duced by other groups of researchers.

The most important inclusion criterion is how the disea-
se in question is defined. Eligibility criteria are critical
to both the interpretation of the study and its reproduci-
bility. If possible, established international criteria for
the presence and severity of disease should be used.
Inclusion criteria should screen for patients who are
known Ônon-respondersÕ to the treatment being studied.
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Including these patients can result in false negative 
clinical trial results since they do not have a reasonable
expectation of improvement.

f) Informed consent

Peer review of protocols by a multidisciplinary team
may include members of the scientific community, 
clinicians, pharmacists, the public, the legal profession
and religious representatives. Each member of this
team reviews the protocol from their particular type of
expertise and in doing so aids in safeguarding patient
health and well-being. 

Informed patient consent is required for participation.
The length and depth of detail in consent forms vary
widely between institutions. In the most extreme, they
involve exhaustive pages of information, which explain
every alternative treatment and its pros and cons in
detail. A general list of requirements for a consent form
includes: name of the investigators and contact num-
bers, a detailed description of the new treatment and its
known side effects, rationale for why the new therapy
may be better compared to standard therapy. A summa-
ry table of the results of previous studies using the drug
can be helpful in some circumstances. A statement that
the patient may decline to be in the study with no sub-
sequent consequence to their ongoing medical care is
generally provided and whether or not remuneration is
expected. An understanding that the patient will be ran-
domly assigned to treatment should be included.

A review committee should be established prior to ini-
tiation of the trial. In addition to reviewing results of the
study for safety monitoring they may conduct an inter-
im analysis to ensure that a treatment is not producing
unacceptable levels of side effects. Rules for stopping
the study in this case are agreed upon usually prior to
the start of the trial. Emergency procedures for unblin-
ding a patient are put in place in the case of a severe
side effect or concomitant serious illness.  

g) Bias, blinding, and effects on validity

All human players in a clinical trial can introduce bias
(systematic error), which can result in erroneous
conclusions regarding treatment effects. Bias can occur
in every aspect of a clinical trial from the process of
randomization to observation of the outcome variables
and the statistical analysis itself. Bias occurs because of
previously conceived ideas held by those involved,
which unconsciously affect their actions and observa-
tions. In addition to observer bias, an amount of obser-
ver error is inherent in outcome measures that require
clinical interpretation. To avoid or limit bias, blinding
should be employed whenever possible, with conceal-
ment of allocation and blinding of outcome assessors
being the most important. Blinding is the process by
which key elements of knowledge are withheld that can

otherwise lead to bias. Blinding should not be confused
with concealment of allocation, referring to withhol-
ding knowledge of assignment in advance, which is a
prerequisite for the validity of any trial (Moher, Schulz
et al, 2001; Altman et al, 2001) [28,36]. 

Unblinded trials are conducted in an open manner
where both subjects and clinicians are aware of which
treatment has been assigned. While certain types of 
therapy may require investigation in this manner (e.g.,
some surgical trials), there remains considerable oppor-
tunity for bias. Both subjects and clinicians may have
preconceived ideas regarding the benefits of a particu-
lar treatment that can influence the reporting of symp-
toms and/or their outcome.

In a single blind trial, the subject is blinded to group
assignment. It may be advantageous for the clinical
staff to be aware of the assignment to allow them to
monitor the health and safety of individuals, since the
potential effects of the treatment (side effects) will
often be known in advance. Single blinding ameliorates
biased reporting of symptoms and/or side effects by
subjects. However, clinical staff can influence data col-
lection and change other aspects of subjectsÕ care when
they know which study treatment subjects are recei-
ving. Moreover, particularly when a placebo is used in
a trial, clinicians can systematically introduce co-inter-
ventions (or even the treatment under study itself) to the
placebo group, thereby potentially diluting any 
differences between the trial arms.

In double blind trials, both parties who could influence
outcome are unaware of group assignment. Often this is
just the subjects and the clinical team responsible for
their care. More generally, the term double blind relates
to subjects and research personnel responsible for the
measurement and assessment of outcome [21,28].
While this reduces potential sources of bias considera-
bly compared with unblinded or single blind trials, it
does introduce other levels of complexity. For example,
safety monitoring must be performed by a third party.

Triple blind trials include blinding of subjects, outco-
me assessors, and those involved in data analysis. If the
same persons carry out data analysis and safety moni-
toring, it can be difficult to ensure proper monitoring of
complications and outcome. It might be argued that
subject safety may not be properly ensured unless the
monitoring committee knows which arm of the study is
the treatment and which is the control (placebo). For
the same reasons, clinical staff may not feel comfor-
table participating in such a study.

If investigators are aware of the results of interim ana-
lyses, this may cause bias by influencing how vigo-
rously any given patient is recruited into the  study.
Another opportunity for bias occurs if an appreciable
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number of subjects drop out or withdraw during a study,
and fail to provide outcome data. This can be particu-
larly problematic if withdrawal is related to group assi-
gnment and if it unequally affects one arm of a parallel
group design. In this scenario, both the monitoring team
and the trial data analyst must carefully consider the
reasons for subject withdrawals. 

h) Sample size considerations

Sample size should be calculated in the planning stage
of all studies. There are many formal equations to assist
in this process, details of which will not be given here
[21,37,38,39]. Rather, the emphasis for this discussion
is on the concepts involved and the information requi-
red for the calculations to proceed. Determination of
sample size is not an exact science. Many decisions
about design and analysis are interrelated with specifi-
cations for sample size, and the process does not have a
single solution. This is no reason to abandon the exer-
cise, but reinforces the need to include someone with
appropriate statistical expertise in the research team.

There are three fundamental approaches to sample size
calculation. One is based on the required precision of
an estimate. The second requires that the study have
adequate probability (power) of detecting a given (tar-
get) magnitude of effect. The third aims to demonstrate
equivalence between treatment groups. In all cases,
appropriate adjustment for attrition (loss to follow-up)
should be performed.

The first of these approaches is relevant to both des-
criptive and analytical investigations. The basic issue is
one of precision (measured by the standard error, SE) or
margin of error (which depends on the SE but is more
specifically defined as half the width of the 95% confi-
dence interval [CI] around the estimate). The higher the
level of precision specified in advance (i.e., the smaller
the SE and the narrower the CI), the larger the sample
size will need to be. However, the margin of error
depends on the nature of the primary outcome variable,
i.e., whether it is a continuous variable (such as maxi-
mum urinary flow rate) or a binary variable (such as the
presence or absence of self-reported urge incontinen-
ce). For a continuous variable, the variability (standard
deviation) of the measure must be estimated for rele-
vant patients; this may be derived from some combina-
tion of clinical experience, the literature, or a pilot
study. The larger the variability, the larger the sample
size required. For a binary variable, its prevalence must
be estimated in the population to be studied, since the
SE for such variables depends on their prevalence. 

The second approach, based on power, is the most com-
monly used. It requires similar prior information, inclu-
ding estimates of the variability for continuous mea-
sures and the magnitude of proportions for binary

variables. In addition, it requires specification of three
other quantities: the significance level, the power, and
the target difference. The significance level, termed
alpha, is conventionally, though not necessarily, set at
5%. Power is defined as the probability that the study
will detect (as statistically significant at the alpha level
specified) a given target difference between the groups,
if such a difference exists. Power is commonly speci-
fied in the range of 80% to 90%, which implies a risk
of not detecting the target difference of between 20%
and 10%, respectively. For a trial involving anything
other than minor risks and expenditure, a power closer
to 90% than 80% would seem preferable [24], which
leads to a larger sample size (as does a stricter alpha
level of, say, 1%). This is most pertinent when a lack of
statistical significance is obtained in a small trial, parti-
cularly when the sample size was not planned using a
power calculation [21]. This is the basis for the adage
that Òthe absence of evidence is not evidence of absen-
ceÓ [20]. A planned unequal allocation to the trial
groups also requires an inflation of the sample size
[21], as does interim analyses. By multiplying the num-
ber of significance tests performed, studies with interim
analyses generally require stricter significance levels at
each analytical point [20,37]. 

The target difference is the last, and arguably the most
important, quantity that must be specified for the
power-based approach to sample size calculation. The
target difference is defined as the minimum difference
needed for clinical significance. Clinical significance is
an entirely different concept from statistical significan-
ce. Investigators must estimate the clinical significance
as the magnitude of difference (in means or propor-
tions) that would lead to a change in clinical manage-
ment for the target group of patients. The smaller the
difference, the larger the required sample size. Statisti-
cal significance means that the observed difference,
whatever its magnitude, cannot reasonably be conside-
red as being due to chance. Statistical significance
(denoted by the p-value) represents the strength of evi-
dence against the null hypothesis [40]. The degree of
clinical significance can be inferred only with the addi-
tional information of a confidence interval for the com-
parison between groups. 

The third general approach aims to demonstrate equi-
valence between trial groups [39]. The same specifica-
tions are made as in the power-based approach, except
that instead of specifying a particular target difference
to be detected, the calculation is centered on the magni-
tude of difference beyond which the researchers would
no longer accept that the treatments are ÔequivalentÕ.
The study is designed to have adequate power to pro-
duce a confidence interval for the difference between
the groups, which does not include values greater than
this limit.
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There is no single answer for sample size determina-
tion; often the calculation proceeds around a Ôcircle of
specificationsÕ (involving, say, power, target difference
and sample size) many times, starting and stopping at
different points. For instance, it is not uncommon to
commence with the ÔtextbookÕ approach of specifying
power and target difference (along with alpha and the
standard deviation) and calculating the sample size,
then to reverse the argument by starting with how many
subjects could be recruited and determining what diffe-
rences could be detected with various probabilities!
Furthermore, the ideal of the target being the minimum
for clinical significance cannot always be met; rather,
the aim in practice is to produce a convincing argument
(among the researchers themselves, and also to funding
bodies and regulatory agencies) that the sample size has
an adequate chance of detecting differences that are (a)
feasible, and (b) worthwhile detecting in clinical terms.
A common failing is selecting a target difference that is
too large, often derived from differences that have been
observed or published previously rather than based on
considered clinical judgment. Preliminary investiga-
tions (often termed Ôelicitation exercisesÕ) into the
levels of treatment effects that patients themselves
consider worthwhile should be carried out much more
commonly than is the case at present. Likewise, more
evidence is required concerning the relationships bet-
ween the responsiveness (sensitivity to change follo-
wing treatment) of clinical and patient based outcome
measures.

i) Pragmatic and explanatory trials

There is an important distinction between pragmatic
and explanatory trials [41,42] and correspondingly, bet-
ween intention-to-treat and per-protocol approaches to
data analysis [20,37]. In pragmatic trials, data are ana-
lyzed by intention-to-treat, according to the group to
which subjects were randomized, regardless of the
extent of compliance with the intended treatment. In
explanatory trials, data are analyzed accounting for
compliance. This per-protocol approach may exclude
serious non-compliers, analyze data according to treat-
ment actually received, or allow for degree of com-
pliance in a statistical model. At first sight, the expla-
natory approach appears more attractive. However,
there are considerable limitations to the explanatory
approach, particularly when the intention is to draw
inferences from the trial to wider clinical practice.

The purpose of randomization is to produce groups that
are, on average, comparable. A per-protocol analysis
retains this property only in the unlikely situation when
non-compliance is unrelated both to the patientÕs under-
lying state of health and the treatment received [20].
The intention-to-treat approach in pragmatic trials
retains the full benefits of randomization and has the

advantage that the comparison will more closely reflect
the relative effectiveness of the treatments when applied
in real clinical practice, where non-compliance obvious-
ly occurs [43]. In pragmatic trials, the interventions are
designed to be as close as possible to treatment options
in clinical practice (including ÔcascadesÕ of patient
management choices) and entry criteria are usually rela-
tively liberal. Pragmatic trials may involve a wide varie-
ty of outcome domains, including patient-completed
questionnaires, and an economic evaluation of out-
comes. Because of intention-to-treat data analysis, prag-
matic trials will tend to yield lower estimates of treat-
ment differences than explanatory trials. It may be of
interest to gauge the effect of treatment given full com-
pliance, so full data analysis may incorporate elements
of intention-to-treat and per-protocol approaches [20].

The follow-up time for a trial should be at a fixed point
(for logistical reasons, this is in practice often a short
time window) relative to randomization rather than
when treatment was actually received, since again this
is the only way of ensuring a valid comparison. The
planned timing of follow-up should allow for any like-
ly delays in receiving treatment, e.g., due to surgical
waiting lists.

In summary, it is established practice that unless there
are strong reasons to the contrary the primary analyses
(for both primary and secondary outcomes) of an RCT
should be on an intention-to-treat basis [28,36]. Secon-
dary analyses incorporating non-compliance and/or
which treatment was actually received may be justified
in addition to the primary analyses. Appreciable loss to
follow-up in a trial (which is not the same as non-com-
pliance with intended treatment, lack of efficacy, or the
observation of adverse events) may present serious pro-
blems both in terms of generalizability of the findings
to the wider population and, in the case of differential
loss to follow-up across treatment groups, to the validi-
ty of the comparisons. Indeed, strictly speaking any
missing outcome data means that not all of those allo-
cated to the various randomization groups can be inclu-
ded in the analysis [28,44] and this might lead to the
conclusion that the term Ôintention-to-treatÕ should only
be used if follow-up is complete. In practice complete
follow-up occurs only rarely. Under current guidelines,
intention-to-treat relates more to the broad strategy
adopted by the researchers for data analysis [45].
Results should always be accompanied by a full and
clear statement of how deviations from intended treat-
ment and missing outcome measures have been handled
in the analysis. The discussion should include how mis-
sing outcome data may have affected the conclusions
[44].  Sensitivity analyses can be used to test the exclu-
sion of, or assumptions about, missing values; practical
examples of such analyses are becoming more common
[46].
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j) Data analysis

This section will not contain any technical details of
statistical methods, which are available in standard
texts [21,47] but rather will summarize concepts of data
analysis. The emphasis here will be on RCTs, although
many of the complex methods mentioned (e.g., mul-
tiple logistic regression analysis) are used in similar
ways to analyze observational data. Appropriate tech-
niques of data analysis will depend on the nature of the
outcome variable. In practically all situations, hypothe-
sis tests should be two-sided, rather than one-sided.
One-sided tests are only appropriate if a difference in
one direction is not just unlikely, but would not be of
interest. 

Regardless of the type and complexity of statistical
techniques used in analysis, the general underlying
principles behind hypothesis testing and estimation
apply. In particular, the statistical significance of a
hypothesis test should be interpreted critically. The
actual p-value should be considered, rather than just
whether or not it is below an arbitrary threshold such as
5% [28]; indeed, the p-value is better considered a mea-
sure of the strength of evidence against the null hypo-
thesis, on a continuum or Ôshades-of-grayÕ [40]. The
direction and magnitude of the trial comparison should
be presented with an appropriate confidence interval to
indicate the possible clinical significance and precision
of the comparison [28].

Data analysis for numerical outcome variables may use
parametric or non-parametric methods. Simple parame-
tric methods require that the data follow a normal dis-
tribution, while non-parametric methods do not have
this requirement. Parametric methods of testing mean
values include t-tests, confidence intervals for diffe-
rences between group means, and analysis of variance.
Regression techniques address more advanced issues
such as stratification in randomization and allowance
for baseline measures. Non-parametric methods include
the Mann-Whitney test to compare two independent
samples as in a parallel groups trial and the Wilcoxon
matched-pairs signed-ranks test for paired data such as
from a crossover trial [23]. Binary outcome variables
can be analyzed using chi-square tests and confidence
intervals for comparing proportions, and multiple logis-
tic regression [48]. For time-to-event data (such as sur-
vival data), methods of data analysis include life tables,
Kaplan-Meier survival curves, log rank tests, and CoxÕs
proportional hazards regression [49].

How, then, should the analysis of data from an RCT
proceed? An outline of the various stages of data analy-
sis can be gleaned from the CONSORT statement
[28,36]. The following discussion will concentrate on
the underlying concepts of data analysis at a particular
follow-up time relative to randomization, and considers

initially the simplest case of just two trial groups. Mul-
tiple treatment groups will be covered briefly, but
repeated measurements on outcomes and interim ana-
lyses involve considerably more complex methods of
planning and analysis, for which expert help is essential
[20,23,37,50].

The first stage of data analysis is to address the repre-
sentativeness of randomized subjects compared to the
target population of eligible patients. The number of
eligible patients who were and were not randomized
should be provided, along with reasons for the latter.
The presentation of this information is facilitated by use
of the CONSORT flow diagram [28,36]Ñindeed, its
use is associated with improved quality of reporting of
trials generally [51]. Descriptive statistics should be
given of important characteristics of health care profes-
sionals approached for involvement in recruiting sub-
jects to the trial, both for those taking part and those
declining. 

The second stage of data analysis is to compare the two
groups at randomization (baseline) including demogra-
phic, prognostic, and outcome variables. A common
error at this point is to rely on statistical testing for
these comparisons [20,21,37]. If the randomization pro-
cedure has been performed correctly, then any statisti-
cally significant differences in baseline characteristics
must be due to chance. Statistical testing of this kind is
not a test of the comparability of trial groups; rather, it
is a test of the allocation procedure [20, 21,37] It may
be seriously misleading, particularly if lack of a statis-
tically significant difference for a given characteristic is
taken to imply comparability. Trials are not designed to
detect potentially important differences in baseline cha-
racteristics that might be large enough to influence the
comparison of the outcomes between the trial groups.
The magnitude of this potentially influential difference
for a baseline measure depends on the strength of its
relationship with the outcome, and not on a p-value at
randomization. Therefore, baseline comparability is
best assessed by simply obtaining descriptive statistics
for the groups and making a judgment as to whether
any observed differences are likely to be influential or
not. If differences are likely to be influential, they
should be considered in the analyses. Notable excep-
tions to this are baseline measures of the outcome
variables, which should be considered in the analysis
regardless of the situation at baseline, since removing
variance in the outcome measure that is purely attribu-
table to differences between individuals at baseline has
potentially marked benefits in terms of precision and
power [20]. Investigators should consider stratifying
the randomization on any strongly prognostic variable
(for reasons of efficiency rather than bias). Since there
are practical limitations to how many variables a trial
can stratify for, a technique known as minimization
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may also be considered [20,32]. Any variables stratified
or minimized at randomization should be allowed for in
the analysis [20].

The next stage of data analysis is to perform the prima-
ry analyses for the outcome variables. Primary out-
comes should initially be analyzed by intention-to-treat
comparisons of the groups as randomized, both using
hypothesis tests for statistical significance and confi-
dence intervals (CIs) for comparisons between the
groups to assess clinical and statistical significance,
usually adjusting for baseline measurements of the out-
come variable. With a small number of primary out-
comes, multiple testing is not a concern. However,
when a large number of statistical tests are performed
for secondary outcomes, corrections to the observed p-
values should at least be considered. Similar issues of

multiple testing for different outcomes are involved
when there are more than two groups. 

The most commonly used procedure for multiple tes-
ting is the Bonferroni correction [20,21,52]. The Bon-
ferroni correction is fairly conservative in reducing the
risk of a statistically significant effect occurring purely
by chance, at the cost of reduced power for individual
outcomes. This is particularly pertinent when, as is
usually the case, the outcomes are positively associated
with one another. While there are alternative proce-
dures that improve this deficiency, none of them are
entirely satisfactory [20]. It is emphasized that whate-
ver strategy is adopted to deal with multiple testing, the
major errors are to rely solely on p-values rather than
present CIs as well, to over-simplify the presentation of
p-values to just ÒNSÓ or Òp<0.05Ó rather than to quote
the actual p-values, and above all to report selectively
the results of significance tests.

Another example of a ÒmultiplicityÓ is where there are
more than two treatment groups, e.g., when different
doses of a drug are being investigated or when more
than one ÔactiveÕ procedure is being compared with pla-
cebo [20]. Similar issues to multiple testing of different
outcomes are involved here, but there are a greater
variety of commonly used procedures available to deal
with the central concern of finding a difference purely
by chance. Standard methods for dealing with this mul-
tiple comparisons problem include the procedures attri-
buted to Tukey, Newman-Keuls and Dunnett [20, 23,
53].

More complex primary analyses adjust for baseline
measurements and potentially important prognostic
variables (including but not exclusively those that were
unbalanced at randomization). They may also involve
adjustments for center effects and the investigation of
differential treatment effects across centers in multi-
center trials [24]. The correct approach for continuous
outcome variables is to use the (regression-based) tech-
nique known as the analysis of covariance [20,37]; the
equivalent approach for binary outcomes is to use logis-
tic regression. A commonly employed alternative for
continuous outcome variables is to analyze simple
change scores from baseline to follow-up (either in
absolute or percentage terms), but for reasons of both
bias and precision this is inferior to regression methods
[20,37]. It is good practice to present both the (unad-
justed) simple intention-to-treat results alongside those
from the regression methods. In any case, the results
from alternative analyses such as these should be com-
pared in a sensitivity analysis of the conclusions [24].

Secondary analyses of trial data include per-protocol
analyses with adjustments using regression methods for
pertinent process measures such as degree of complian-
ce with the allocated treatments. Secondary analyses
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also include planned subgroup analyses, such as diffe-
rent intervention effects across different age, ethnic, or
disease severity groups. Subgroups should be analyzed
by using appropriate interaction terms in regression
models [28,37]. Using interaction terms rather than per-
forming repeated, separate, subgroup-specific analyses
considerably reduces the risk of false positive findings.
[54]. Subgroup analyses should be carried out sparin-
gly, specified in advance (preferably with a clinical
rationale), and above all should not be reported selecti-
vely [28,54].

k) Reporting of randomized controlled trials

The CONSORT statement is specifically designed to
provide standards for reporting RCTS [28, 36]. Adhe-
rence to these guidelines and the use of flow diagrams
in particular is associated with improved quality in
reporting of RCTs [51, 55]. Errors in presentation of
statistical information are extensively covered in many
textbooks [21, 47]. This section will emphasize the
most important points on reporting of RCTs, to ensure
an objective and comprehensive presentation of the trial
itself, and also to facilitate any subsequent synthesis of
research evidence including formal meta-analyses of
RCTs. Meta-analyses are themselves the subject of
separate reporting guidelines, the QUORUM statement
[56]. Guidelines for reporting studies on diagnostic
tests (the START document) will be published in 2001.
However, such guidelines are not a panacea [31]; defi-
ciencies in reporting are still common [55]. 

The CONSORT statement recommends clear state-
ments about the objectives of the trial, intended study
population, and planned comparisons. Subgroup or
covariate analyses should be clearly specified and justi-
fied. The method of randomization should be stated, as
should the unit of randomization; in most cases, this
will be the individual subject but occasionally an aggre-
gate group of subjects will be allocated jointly in a clus-
ter randomized design [35]. Cluster randomized desi-
gns are also now the subject of separate reporting gui-
delines [57]. For all trials, specifications for the sample
size calculation (primary outcomes, target differences,
etc.) should be stated and justified. In addition, the pre-
cision actually obtained in a study must be presented.
This requires confidence intervals as well as the obser-
ved p-values, at least for primary outcomes but prefera-
bly for all outcome variables. The principal confidence
intervals should be for comparisons between the
groups, rather than for differences in the outcomes
within the trial groups [20,21]. Results should include a
trial flow diagram, with numbers and reasons for the
exclusion of eligible patients, randomization, and sub-
sequent losses to follow-up [51]. Protocol deviations
should be described and explained [37]. Finally, the dis-
cussion should include a brief summary of the trialÕs
findings, possible explanations for the results, interpre-

tation of the findings in light of the literature, limita-
tions of the trial including internal and external validi-
ty, and the clinical and research implications of the
study [28].

l) Conclusions

In conclusion, it is crucial that those intending to
embark on research into incontinence plan the details of
the study in advance. Many of the decisions to be made
involve statistical issues; therefore it is vital that
someone with relevant expertise is involved in the plan-
ning from the start. Statistics in general has been des-
cribed as a combination of mathematics, logic and
judgment [20], and this applies particularly to clinical
trial design, conduct, analysis and reporting. Naturally,
formally qualified biostatisticians are not the only pro-
fessional group with the necessary expertise to address
these issues, particularly since in the planning of stu-
dies the above three characteristics are probably stated
in increasing order of importance. However, indivi-
duals with relevant statistical expertise are in a good
position to contribute to research projects in these
ways, if they are consulted sufficiently early in the pro-
cess including at the piloting stage.

Furthermore, the benefits of such expertise will only
fully be derived if the individuals are involved on an
ongoing basis in the conduct of the trial. This is equal-
ly true of all the disciplines relevant to studies of heal-
th care technology and organization, including social
scientists and health economists as well as statisticians
and clinicians. Increasingly, the major funding bodies
and international journals expect a sufficiently multi-
disciplinary team to carry out and report on health ser-
vices research. If for no other reason than because of
their central position in influencing the purchasing and
provision of health care, this is especially important for
randomized controlled trials.

4. OUTCOME RESEARCH IN PATIENTS WITH

LUTS, INCLUDING INCONTINENCE

INTRODUCTION

No single measure can fully express the outcome of an
intervention. While every clinical trial must have a pri-
mary endpoint, complete collection and reporting of
data is essential to progress in understanding and trea-
ting disease. It is good to know that a drug or procedu-
re appears to be Òsafe and effectiveÓ. It is better to know
that treatment A is superior to treatment B. It is ideal to
understand why one treatment is better than anotherÑ
to understand why a treatment works for a particular
patient and not for another. Understanding at this level
requires correlation of outcomes with anatomic and
physiologic variables. This degree of detail is often not
obtained and is only rarely reported. Reports tend to
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concentrate on success or failure in achieving the pri-
mary endpoint (e.g., cure of stress incontinence); howe-
ver, to understand outcomes, we need detailed data on
improvement and deterioration in anatomy, symptoms,
lower urinary tract function, complications of the inter-
vention, and the effect on quality of life. Both subjecti-
ve and objective measurements should be recorded and
reported. Functional changes can occur without
obvious symptoms and symptom improvement can
occur without urodynamically demonstrable changes;
therefore, it is necessary to correlate the subjective res-
ponse with physiologic response if we are ever to fully
understand therapies. Perceptions of the patient, doctor
or therapist are frequently at variance and this must be
reported. PatientsÕ expectations may also influence the
outcome of a study [58].

To obtain maximum information, it is important to
chose and define the correct endpoints at the beginning
of the study. Outcome variables should be chosen so
that they will be relevant and may be incorporated into
practice at the end of the study. We agree with recom-
mendations from the ICS Standardization Committee
[12]. For clarity, we have structured the recommenda-
tions as follows:

a) BASELINE DATA:

b) OBSERVATIONS:

1. PatientÕs observation/Subjective measures 

2. ClinicianÕs observation/Objective measures 

c) TESTS

1. Quantification of symptomsÑvoid diary and pad 
tests

2. Urodynamics

d) FOLLOW-UP

e) QUALITY OF LIFE MEASURES

f) SOCIOECONOMICS

g) TOWARD A SIMPLE, INCLUSIVE OUTCOME MEASURE

a) Baseline data/demographics 

Data collection in clinical research begins with comple-
te demographic description of the subjects including
age, race, sex, duration of symptoms, prior treatments,
comorbidities, medications, etc. It is prudent to inquire
about the use of naturopathic and alternative medicines
since these can impact metabolism and clearance rates
of certain conventional pharmaceutical agents. Obste-
tric and gynecologic history is important in women.
Recommendations for minimum data collection are
made in the proceedings of the NIH Terminology
Workshop for Researchers in Female Pelvic Floor

Disorders [59]. While few trials will be large enough to
analyze the effect of these demographic factors on out-
come, the potential use of meta-analysis makes a com-
plete database valuable. 

b) Observations 

1. SUBJECTÕS OBSERVATION AND SUBJECTIVE MEASURES: 

Validated patient completed symptom questionnaires
and other validated instruments are recommended in
trials for LUTS and incontinence. In addition to speci-
fic symptoms, the respondentÕs overall opinion of the
condition should be included. Different methods to
obtain this measure include: a question with a forced
choice, a graded response, a statement with a Likert
scale agree-disagree response, and a statement with a
visual analog graded scale response. These global res-
ponse instruments should have a symmetrical design
with equivalent opportunity to express a negative as a
positive outcome. Questionnaires should always be
administered in private and by a third party. An ideal
instrument would record all symptoms related to the
lower urinary tract and relevant associated organ sys-
tems. At a minimum, this would comprise:
¥ Incontinence, stress induced
¥ Incontinence, urge induced
¥ Incontinence, other
¥ Frequency and nocturia
¥ Urgency
¥ Voiding/emptying symptoms
¥ Protection (e.g., pad use)
¥ Coping measures
¥ Pain
¥ Sexual function
¥ Bowel function

An ideal instrument would record both the objective
severity of the symptom (e. g., how many times noctu-
ria) and the impact or bother produced by the presence
of the symptom (e. g., much greater for the individual
who is unable to fall back to sleep easily). There is no
general symptom measure with established methodolo-
gical reliability. Therefore, researchers should clearly
describe their instrument and procedure and provide
reliability data or indicate their absence. As there is no
one universally accepted, ÒidealÓ instrument, trials are
often conducted using multiple instruments to assess
different domains. In the future, consideration may be
given to use of the International Consultation on Incon-
tinence Questionnaire (ICI-Q long form). Developed in
response to the first Consultation, this is one instrument
that meets these specifications. Unfortunately, clinical
experience with this new instrument is lacking. Com-
mittee 6 provides a detailed discussion of available
validated symptom scores.
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2. CLINICIANÕS OBSERVATION AND OBJECTIVE MEASURES: 

We have traditionally included functional, primarily
urodynamic, data in the evaluation of lower urinary
tract disorders. It is equally important to investigate the
possible presence of anatomic changes in the lower uri-
nary tract and its supporting structures. For example, in
evaluating the results of stress incontinence surgery,
there are few papers that report both anatomic and func-
tional results adequately. Therefore, while one may get
some idea about the effectiveness of a particular opera-
tion, it is impossible to determine if failure occurs
because of technical factors (recurrent hypermobility)
or due to an inherent limitation of the procedure (intrin-
sic sphincter dysfunction). Similarly, reports of bio-
feedback training for incontinence provide data about
continence after intervention little information about
muscular function is provided. Do patients fail because
the intervention itself was unsuccessful (pelvic muscles
remain weak) or because of an inherent limitation of the
technique (incontinence persists despite successful
muscular reeducation)? We can only make major pro-
gress in treating lower urinary tract dysfunction by mer-
ging a full understanding of the patientÕs symptoms
with a detailed assessment of function and a complete
description of anatomy. In parallel, a new concept for
classification of objective observations in lower urina-
ry tract disorders that recently has been suggested [60]
visualizing all types of lower urinary tract dysfunction
as being neurogenicÑeither primarily neurogenic
because of disease/damage in the nervous system or
secondarily neurogenic because of disease/damage in
the lower urinary tract and/or their supporting struc-
tures. Only complete evaluation of both structure and
function will allow us to ultimately devise an optimal
classification of LUT disorders.

c) Tests 

1. QUANTIFICATION OF SYMPTOMSÑBLADDER DIARY

AND PAD TESTS: 
The diary (voiding diary, bladder diary, or frequency-
volume chart) is a self-monitored record of selected
lower urinary function that is kept for specific time per-
iods. Variables include fluid intake, episodes of incon-
tinence, pad use, voiding frequency (diurnal and noc-
turnal), total voided volume, mean voided volume, and
the largest single void. Accuracy depends on the sub-
jectÕs ability to follow instructions. Reproducibility
depends on the parameters used and improves with the
number of days that self-recording is obtained. Diaries
are reliable for assessing the number of incontinent epi-
sodes. In most instances, a single 24-hour diary is suf-
ficient. Longer diaries (48-72 hours) are more reliable
but have decreased subject compliance. The circum-
stances under which a diary is kept should approxima-
te everyday life, and should be similar before and after
intervention to allow for meaningful comparison.
Reliability and validity data for specific diaries should
be provided if available, or their absence indicated [61,
62, 63, 64]. The period of time the diary was used
should be noted [65].
Urinary diaries are important in the evaluation of LUTS
because they document functional bladder capacity,
diagnose diurnal and nocturnal polyuria, and diagnose
fluid restriction that may affect continence or other
LUTS. Incontinence studies often use the number of
incontinence episodes on the diary as the primary end-
point. While this may provide a clear endpoint, it does
not provide the information necessary to interpret the
data completely. Voided volumes are critical in this
regard. Might urge incontinent patients fail to improve
with anticholinergic medications because bladder capa-
city was normal at the outset? Is improvement in conti-
nence correlated with improvement in bladder capaci-
ty? If we are to understand our interventions complete-
ly, we need complete data.
Pad tests can be divided into short-term tests, generally
performed under standardized conditions as office tests,
and long-term tests, generally performed at home over
24 to 48 hours. Pad-weighing quantifies the amount of
incontinence. 24-hour pad tests are reliable instruments
for assessing the amount of urinary loss. Increasing the
test duration to 48 or 72 hours increases reliability but
decreases subject compliance. For short-term tests, the
experimental conditions should be described. Standar-
dized bladder volumes are recommended. The pad test
quantifies incontinence in a way no other measure can
replicate; therefore it can provide the key link in
understanding outcome. A patient who experiences a
decrease in the number of incontinence episodes from
four to two per day may not be satisfied if the volume
of urine loss is high. Similarly, cure of incontinence
may not have a great impact on a patient with trivial
volume of urine loss at baseline. 

RECOMMENDATIONS:

¥ CliniciansÕ observations of anatomy should be
recorded using standardized, reproducible
measurements. 

¥ Pelvic muscle and voluntary sphincter function
should be reported using a quantifiable scale.

¥ These measures should be repeated after inter-
vention and correlated with primary clinical
outcome measures.

RECOMMENDATIONS:

¥ One or more validated symptom instruments
should be chosen at the outset of a clinical trial
to accurately define baseline symptoms and
other areas in which the treatment may produ-
ce an effect.

¥ The same instruments should be administered
after intervention throughout follow-up.

1060



2. URODYNAMICS: 

Detailed recommendations on the indications and
conduct of urodynamic investigation are found in the
report from committee 7. This discussion is limited to
the role of urodynamics in clinical research. Urodyna-
mic studies take on two major roles in researchÑdes-
cribing subjects at entry and defining outcome. Most
clinical trials do not enroll subjects based on specific
urodynamic diagnoses but rather based on reported
symptoms. This is appropriate because:

¥ Urodynamic tests add significant cost to clinical
trials 

¥ Urodynamic tests are not universally available

¥ No urodynamic test has 100% sensitivity or specifi-
city

Subjects should not be stratified by urodynamic dia-
gnosis. With the possible exception of a high detrusor
leak point pressure in children with spina bifida, there
are no studies that clearly define a predictive role for
urodynamic testing in the management of LUTS and
incontinence. One of our primary research goals should
be to collect data to determine the predictive value of
urodynamic testing prior to intervention.

We recommend the use of urodynamic studies to accu-
rately characterize baseline lower urinary tract function
and dysfunction. This information greatly facilitates
understanding of the underlying disease and the actual
effect of treatment, and even provides insight that can
help improve urodynamic tests. How will we advance
our understanding of the pathophysiology and treat-
ment of urge incontinence if we do not perform cysto-
metry during clinical trials? 

How can we improve our selection of patients for sur-
gical treatment of stress incontinence if we donÕt care-
fully study which patients succeed and which fail? Uro-
dynamic tests are among the best tools currently avai-
lable to understand the basic physiology and mecha-
nisms of disease; these tests must be a fundamental part

of our research efforts. Nevertheless, urodynamic tes-
ting is far from perfect in representing lower urinary
tract function and dysfunction, and our research efforts
should also be directed toward the development of new
and better tools.

Interpretation of urodynamic signals remains an art, the
art of detecting artifact. Direct interpretation of urody-
namic data without careful and critical investigation of
the accuracy and reproducibility of the measurements is
inappropriate. Accurate urodynamic interpretation
requires continuous observation and quality control of
all signals with plausibility control. In addition to ana-
tomical and physiological knowledge at least some
basic knowledge of biomechanics is needed (e.g.,
muscle mechanics, fluid dynamics). The elementary
physical-biomechanical properties of parameters and
measurement should be understood. Procedures for per-
forming urodynamic studies must be carefully standar-
dized to ensure that consistent techniques are used for
different subjects; this is particularly critical for diffe-
rent centers in a multicenter study. 

The exact same technique must be used at baseline and
follow-up. Studies with urodynamic endpoints require
an evaluation of whether or not the study reproduces
the symptom under investigation. Another source of
potential error is investigator bias. In multicenter stu-
dies, this can be avoided by using a central reader for
urodynamic tracings, after detailed annotation by the
primary observer. In all studies the reader should be
blinded.

RECOMMENDATIONS:

¥ At this time, clinical studies should enroll sub-
jects by carefully defined symptoms, not uro-
dynamic findings.

¥ To determine the predictive value of urodyna-
mic tests, urodynamics must be performed at
baseline but subjects enrolled without prejudi-
ce of urodynamic test results. 

¥ In the ideal clinical study, urodynamic tests are
performed at baseline and exit to correlate
symptom changes with physiologic changes.

¥ When these ideal conditions cannot be met,
urodynamic tests should be performed on a
subset of the larger group.

¥ In all trials, standardized urodynamic proto-
cols (based on ICS recommendations) are defi-
ned at the outset. In multicenter trials, urody-
namic tests are interpreted by a central reader
to minimize bias.

RECOMMENDATIONS:

¥ Clinical trials of incontinence and LUTS
should include bladder diaries as an essential
baseline and outcome measure.

¥ The diary should include measured voided
volume (for at least one day if a multi-day
diary is employed).

¥ 24-hour diaries are adequate for most studies.

¥ Clinical trials of incontinence and LUTS
should include a pad test as an essential baseli-
ne and outcome measure.
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d) Follow-up 

Minimal standards for evaluation of treatment out-
comes in urinary incontinence have been presented by
Blaivas et al. [16] in a report approved by the American
Urological Association and the Urodynamics Society.
Their recommendations are in agreement with the ICS,
although they are more detailed and specific for certain
patient groups and disorders. In addition to standard
pre- and post intervention evaluation, they recommend
evaluation of surgical, prosthetic, and implant therapies
no less often than 1 to 3 months and 12 months after
treatment, and thereafter at yearly intervals for as long
as possible. 

The method by which data were collected should be
specified, e.g., prospective questionnaires or retrospec-
tive chart review. Individuals collecting data should be
identified, e.g., independent research nurse, clinician.
The interval between the time of evaluation and the last
treatment should be specified. The exact type of data
collected at each time point in follow-up will vary by
individual studies and should be defined at the studyÕs
outset. Some general data are mandatory to collect at
each post-treatment interval: the total number of
patients treated, the number of subjects actually evalua-
ted in the study, and the total number of subjects lost to
follow up and the reasons why they were lost. Indica-
tions for retreatment and the time interval since the last
treatment should be specified. Efficacy assessment
should be done at a specific time interval after the last
treatment. The protocol should further specify the crite-
ria by which treatment success or failure is determined.

e) Quality  of life measures

Health related quality of life (HRQOL) is a multidi-
mensional construct that refers to an individualÕs per-
ceptions of the effect of a health condition and its treat-
ment on quality of life. Primary domains of HRQOL
include physical, psychological and social functioning;
overall life satisfaction and well-being; and perceptions
of health status. Secondary domains include somatic
sensations (symptoms), sleep disturbance, intimacy and
sexual functioning, and personal productivity (e.g.,
household, occupational, volunteer, or community acti-
vities). It is important to know not only how success-
fully treatments eliminate incontinence, but also how a
treatment affects a patient globally. Nonetheless,
HRQOL can never be the sole outcome of clinical
research. Our focus must always be on how successful-
ly we have treated the target condition or symptom. If a
treatment is effective but does not improve HRQOL
due to some adverse effect, the treatment can be impro-
ved. The combination of HRQOL data and more tradi-
tional objective endpoints will allow us to understand
the reasons behind our success and failures.

Three measurement approaches are commonly used to
assess HRQOL: generic, condition-specific and dimen-
sion-specific. (These instruments are explained in the
report from committee 6. Here only a few aspects of
relevance to research are discussed.) Generic HRQOL
instruments are designed to be used across groups by
having established age and gender norms. Condition-
specific instruments are designed to measure the impact
of a particular condition. These instruments tend to be
more responsive than generic instruments in detecting
treatment effects. Symptom scales are considered
condition-specific; generally, these scales should inclu-
de measurement of the presence of a symptom as well
as the ÒbothersomeÒ or ÒtroublesomeÒ nature of it. The
majority of generic and condition-specific instruments
are multidimensional, i.e., they measure more than one
aspect of HRQOL. Dimension-specific instruments, in
contrast, are designed to assess a single component of
HRQOL, such as emotional distress. The trend in asses-
sing HRQOL outcomes has been toward the use of a
multidimensional generic and/or condition-specific ins-
trument, supplemented with dimension-specific instru-
ments as needed.

The selection of an HRQOL instrument should be
based on the purpose of the study. Descriptive epide-
miological studies should consider both generic and
condition-specific instruments. Intervention studies
should include a condition-specific instrument. Dimen-
sion-specific instruments should be used when more
detail about a specific subdomain of HRQOL is desired.
Researchers should define HRQOL for their study,
clearly describe their instrument(s) and data collection,
and provide reliability data if available. Selected instru-
ments should be reliable and sensitive. In adopting
HRQOL instruments, results obtained in the study
population should be compared with published norms.
If a new instrument will be used in a study, adequate
pretesting should be done to establish its clinimetric
characteristics (e.g., reliability and sensitivity) and an
established instrument should also be used to provide a
comparison. 

RECOMMENDATIONS:

¥ Research in incontinence and LUTS should
include both generic and condition-specific
HRQOL instruments.

¥ Changes in HRQOL after therapy should be
correlated with changes in individual symp-
toms, and with physiologic and anatomic outco-
me measures to learn how the particular thera-
py is working. 
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f) Socioeconomic data as outcome measures [66] 

A full discussion of the economic impact of urinary
incontinence is detailed in the report of committee 14.
We recommend that cost analyses be planned with cli-
nical studies whenever possible. Costs are to some
degree artificial, in that they are established by econo-
mic and political factors that are subject to change at
any time. However, when basic units of work, time, and
resources are carefully defined, cost analyses remain
useful even if market forces change monetary costs in
an unforeseen manner.

Economic measurements are divided into two broad
categories: descriptive and comparative data. Descrip-
tive data include the socioeconomic cost caused by the
disease and its current treatment, and comparative data
provide an economic evaluation of different treatment
strategies and interventions. 

Descriptive data: Cost of illness studies that are preva-
lence-based or incidence-based provide a baseline
against which the economic consequences of a new
intervention can be measured. They provide useful
basic information for policy makers, as well as for
researchers developing new treatments. Generally, such
studies take a societal perspective and include direct
costs (i.e., costs to the health care system or to patients)
and indirect costs (e.g., loss of productivity due to
disease or treatment, premature mortality).

Comparative data: Economic evaluations allow com-
parison of different courses of action in terms of their
costs (inputs) and their consequences (outcomes).
There are four types of evaluations:

¥ Cost Minimization Analysis (CMA) is appropriate
when two interventions have an identical outcome
and only costs need to be compared.

¥ Cost Effectiveness Analysis (CEA) is appropriate
when two interventions for the same disease have
similar outcomes, but to different degrees. Outcomes
are measured by variables such as cure, function res-
tored, symptom-free days, events avoided, or life-
years saved. Costs and outcomes are compared and
the additional cost to achieve an incremental unit of
effectiveness is calculated. 

¥ Cost Utility Analysis (CUA) is similar to cost effec-
tiveness analysis, but outcome is expressed as a
single measure incorporating survival and QoL,
usually quality-adjusted life years (QALY). Cost uti-
lity analysis allows comparisons of treatments in dif-
ferent diseases. 

¥ Cost Benefit Analysis (CBA) expresses the value of
the outcome directly in monetary terms and allows
comparison of interventions both inside and outside
healthcare.

Costs: Costs of an intervention are a function of resour-
ce utilization (quantities) and cost (price). Data on uti-

lization of relevant resources is usually collected direct-
ly within a trial, while costs are calculated outside the
trial. Costs should be fully allocated including overhead
and depreciation. 

Economic evaluation: Socioeconomic decisions
depend on knowing both the cost and outcome of the-
rapies. It is not easy to define a single outcome measu-
re that is acceptable and meaningful to patients, physi-
cians, and health care purchasers. Ideally, a composite
construct incorporating all the dimensions of disease
would be most useful for economic evaluation. 

g) Putting it Together: toward a simple, inclusive
outcome measure

One group of researchers has proposed a simple scoring
system to assess outcome of incontinence therapy com-
bining the important non-invasive outcome measuresÑ
patientÕs perception, voiding diary, pad test [67]. Each
item is scored Ò0Ó for cure, Ò1Ó for improvement, and
Ò2Ó for failure. The total score (with range of 0 to 6)
represents cured, improved (good, fair and poor) and
failure (same or worse). This system has been used to
assess the results of sling surgery and injection therapy

b. Indirect

- days of absence from work.

3. Very few economic evaluations have been done
in the field of urinary incontinence and more
experience is needed to make firm recommen-
dations. Researchers should consider both a
condition-specific outcome measure for econo-
mic evaluation, and a quality of life instrument
with utility properties to allow for comparison
to other diseases.

RECOMMENDATIONS:

1. The type of economic evaluation should be cho-
sen before starting a trial, based on the specific
objectives to be addressed. Analysis is based on
intention-to-treat, and dropouts must be hand-
led in the same way as for the primary out-
comes analysis of the trial. 

2. Typical resource use to be collected in a study
is:

a. Direct

- personnel (physician, nurse, technician) time;

- diagnostic tests, laboratory analyses;

- treatments (drugs, physiotherapy, etc.);

- treatment of side-effects;

- surgical interventions;

- days of hospitalization;

- miscellaneous (pads, laundry, etc);
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[68, 69]. This system has two important advantages, in
that it is applicable to all types of incontinence and the-
rapies, and it is inexpensive with no special equipment
required. Consideration should be given to further
investigation of this system in clinical trials.

Another instrument that has been developed and used in
clinical trials is the SEAPI-QMM system [70]. The
acronym SEAPI includes subjective and objective
assessment of stress incontinence, emptying ability,
anatomy, protection, and inhibition (urgency). The
QMM includes a validated quality of life questionnaire,
a mobility assessment and a mental status assessment.
This is more cumbersome and expensive to use in its
entirety but is more detailed; it may also be used
without completing all domains.

1. MEN WITH LUTS, INCLUDING INCONTI-
NENCE

We concur with recommendations in the ICS report on
ÒOutcome Measures for Research in Adult Males with
Symptoms of Lower Urinary Tract DysfunctionÓ[14].
The unique factors influencing research on lower urina-
ry tract symptoms in adult men are the presence of the
prostate and the possible presence of benign prostatic
obstruction (BPO). 

a) Prostate Size: If treatment could potentially change
prostate volume, measurements of volume should be
made before and after treatment. The method used to
measure volume and its reliability and validity should
be provided if available or their absence indicated.
Timing of post-treatment testing depends on the treat-
mentÕs mechanism of action. Correlation of outcome
with change in prostate size should be reported. Consi-
deration should be given to stratifying patients by pros-
tate volume, as it is clear that response to medical the-
rapy, at least, may be volume dependant.

b) Bladder outlet obstruction: As discussed in more
detail by committee 7, routine urodynamic studies can-
not be recommended prior to clinical trials on LUTS
and incontinence. Urodynamic studies have not been
demonstrated to predict response to treatment. Howe-
ver, detrusor pressure-uroflow studies (pQS) are highly
desirable and should be included to document the pre-
sence and degree of change in bladder outlet obstruc-
tion whenever feasible. Results should be presented as
stated in the ICS 1997 ÒStandardization Report on Pres-
sure Flow Studies of Voiding, Urethral Resistance and
Urethral Obstruction.Ó Change in flow rates in respon-

se to treatment is sensitive, but the degree of change is
meaningless unless pre-treatment detrusor voiding
pressure is known. A slight decrease in outlet resistan-
ce might produce a pronounced increase in maximum
urinary flow rate if outlet resistance is low before treat-
ment. Conversely, a large decrease in outlet resistance
might result in only a small increase in maximum uri-
nary flow rate if outlet resistance was high before treat-
ment and an element of obstruction persists. Reduction
of residual urine volume after treatment indicates
improvement of outlet conditions; such a reduction is
likely to be more important in assessing treatment res-
ponse than in establishing a diagnosis. Methods used
for the assessment of bladder outlet obstruction should
be stated and reliability and validity data should be pro-
vided if available, or their absence indicated. At this
time there is not conclusive data demonstrating a diffe-
rential response to treatment by degree of outlet obs-
truction and we do not recommend stratifying patients.
This is an important area for future research.

2. WOMEN WITH LUTS AND INCONTINENCE

We concur with recommendations for outcome resear-
ch in women by Blaivas et al. in 1997 [16,17]. We also
refer to the ICS recommendations for outcome mea-
sures in women with lower urinary tract dysfunction
[13] and the Proceedings of the NIH Terminology
Workshop for Researchers in Female Pelvic Floor
Disorders [59]. Unique factors influencing research on
lower urinary tract symptoms in adult women include
(1) hormonal effects on the lower urinary tract; (2) obs-
tetric history and the influence of vaginal childbirth on
the development of pelvic floor disorders; (3) assess-
ment of pelvic organ prolapse and other measures on
physical examination; (4) definitions of outcomes after
treatment of lower urinary tract symptoms; and (5)
sexual functioning. 

a) Hormonal effects 

Our knowledge of hormonal influences on lower urina-
ry tract function and symptoms is inadequate. Although
estrogen has been advocated as a treatment for lower

RECOMMENDATIONS:

¥ If treatment could change prostate volume,
measurements of volume should be performed
before and after treatment.

¥ Consider stratifying patients by prostate volu-
me.

¥ Whenever feasible, detrusor pressure-uroflow
studies should be performed before and after
treatment to document the presence and degree
of change in bladder outlet obstruction.

III. CONSIDERATIONS FOR 
SPECIFIC PATIENT GROUPS
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urinary tract symptoms, conclusive evidence of its
benefit is lacking. A recent prospective study suggests
that estrogen may actually be a risk factor for inconti-
nence [71].  Evaluation of women in research studies
should include assessment of menstrual and hormonal
status. Information collected by history or questionnai-
re should include menopausal status (premenopausal;
postmenopausal without hormone therapy; postmeno-
pausal with hormone therapy); and hormone therapy if
used (type, dose, and route of administration for estro-
gen and progestin).

b) Obstetric History 

The unique influence of vaginal childbirth on the struc-
ture and function of the female pelvis remains incom-
pletely understood. The need for basic clinical data on
the study population and the specific aims of each study
will determine the level of detail obtained for obstetric
history. At a minimum in all studies, the number of
vaginal deliveries should be ascertained. Other
variables of potential interest include infant birth-
weight, length of second stage of labor, operative ver-
sus spontaneous vaginal delivery, use of midline or
mediolateral episiotomy, and obstetric analgesia.

c) Pelvic Organ Prolapse 

Studies of surgical treatment of incontinence (and other
study types as appropriate) should include assessment
for pelvic organ prolapse using the staging system
approved by the ICS, the Pelvic Organ Prolapse Quan-
tification (POP-Q) system [9] as described in the report
of committee 8c. The POP-Q system includes measure-
ment in centimeters of six vaginal sites relative to the
hymen, plus three other measurements. The hymen
marks the zero point of reference; positive numbers
refer to prolapse beyond or distal to the hymen, and
negative numbers refer to locations above or proximal
to the hymen. Ordinal stages are defined by the most
advanced site of prolapse affecting any of the six vagi-
nal sites, as follows:

Stage 0: no prolapse. 

Stage I: One or more of the vaginal sites or cervix is
located at Ð 2 cm (2 cm above the hymen). 

Stage II: One or more of the vaginal sites or cervix is
located at Ð 1 cm, 0 cm, or + 1 cm (1 cm
above or below the hymen, or at the
hymen).

Stage III: One or more of the vaginal sites or cervix is
located more than 1 cm beyond the hymen,
but not to the maximal extent of protrusion.

Stage IV: Maximal extent of protrusion at one or
more vaginal site or cervix. 

Other measurements have not been standardized, such

as assessment of urethral mobility (e.g., estimation on
physical exam, cotton swab testing, perineal ultra-
sound, lateral cystogram), identification of paravaginal
defects and perineal descent, pelvic muscle assessment,
and pelvic imaging (e.g., defecating proctography, sta-
tic or dynamic pelvic MRI). Detailed descriptions of
their measurement should be included if they are used.
Data should be presented as a continuum, not as a
dichotomy of ÒnormalÓ versus ÒabnormalÓ until those
terms are clearly defined by evidence of clinical rele-
vance.

Following recommendations made by the NIH Termi-
nology Workshop for Researchers in Female Pelvic
Floor Disorders, in general, prolapse is defined as des-
cent of Stage I or greater at any site. An optimal anato-
mic outcome (cure) after intervention is defined as
Stage 0, or no prolapse. A satisfactory anatomic outco-
me (improvement) after intervention is defined as Stage
I. An unsatisfactory anatomic outcome (persistence or
recurrence, failed treatment) after intervention is defi-
ned as Stage II or greater, or no change or worsening
from pre-treatment stage. 

d) Definitions of Outcomes for Lower Urinary
Tract Symptoms in Women

The recommendations for outcomes from the NIH Ter-
minology Workshop for Researchers in Female Pelvic
Floor Disorders are detailed below. The recommenda-
tions emphasize that outcome after treatment for urina-
ry incontinence should be defined in terms of stress
incontinence symptoms, signs, and testing, but also in
terms of associated symptoms and unwanted (side)
effects resulting from an intervention, after return to
baseline activities and medications. The suggested out-
come definitions are detailed below. If these definitions
are not adopted it is still imperative that researchers
specify the outcome measures that will be used to defi-
ne cure, failure, and improvement for each individual
study protocol. 

1. STRESS URINARY INCONTINENCE:

Cure of stress urinary incontinence is defined as: 

1. resolution of stress urinary incontinence symptoms; 

2. resolution of the sign (negative full bladder cough
stress test, performed under the same conditions as
pre-treatment). In studies using urodynamics after
intervention, absence of genuine stress incontinence
should be documented. 

3. no new symptoms or side effects. New symptoms or
side effects should be specifically described and
could include:

¥ new urinary symptoms such as urinary urgency, fre-
quency, urge incontinence, with or without urodyna-
mic changes of detrusor instability; 
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¥ change in sexual function; 
¥ development or worsening of pelvic organ prolapse; 
¥ adverse effect on bowel function; 
¥ onset of urinary tract infections; 
¥ surgical complications, such as foreign body reac-

tion to grafts, or development of fistula or diverticu-
la; 

¥ osteitis or osteomyelitis; 
¥ neuropathy; and 
¥ others. 

¥ Failure of treatment of stress urinary incontinence
is defined as any one of:

1 persistent stress symptoms with the number of
incontinent episodes unchanged, or worse, by voi-
ding diary;

2 positive full bladder cough stress test (performed
under the same conditions as pre-treatment) or
genuine stress incontinence confirmed by urodyna-
mic studies; and 

3 presence or absence of new symptoms or side
effects, as listed above.

¥ Improvement of stress incontinence includes: 

1 persistent stress symptoms but with the number of
incontinent episodes decreased by voiding diary; 

2 positive full bladder cough stress test (performed
under the same conditions as pre-treatment) or
genuine stress incontinence confirmed by urodyna-
mic studies; and

3 presence or absence of new symptoms or side
effects, as listed above. 

Since improvement has no standard definition, if
improvement is used as an outcome, it must be specifi-
cally defined. In addition, when more than one charac-
teristic is used to define an outcome (i.e., symptoms
and sign), the characteristics will not be concordant in
some situations. Possible categories to describe these
situations include: (1) patient-observed treatment
effect, with absence of stress symptoms and no side
effects, but positive full bladder cough stress test; and
(2) provider-observed treatment effect, with persistence
of stress symptoms, no side effects, and negative full
bladder cough stress test.

2. URGENCY, URGE INCONTINENCE, AND OTHER

URINARY SYMPTOMS: 

For outcomes related to urgency, urge incontinence and
other urinary symptoms, cure is defined as the patientÕs
statement (by history or questionnaire) that the symp-
tom(s) is no longer present. Failed treatment is defined
as the patientÕs statement that the symptom(s) is no bet-
ter or worse, with objective data from a urinary diary.
Improvement could include the patientÕs statement that
the symptom(s) is less frequent or less bothersome,
with evidence from a urinary diary. 

Outcomes for detrusor overactivity should be defined
separately for symptoms, as described above, and for
urodynamic findings. Cure of detrusor overactivity is
defined as the absence of involuntary phasic detrusor
contractions on filling cystometry. Failure is defined as
unimproved or worsened detrusor overactivity on uro-
dynamics. Improvement has not been standardized and
should be precisely defined for each study.

Although these recommendations advance the concept
of global pelvic floor evaluation and emphasize the
interrelatedness of pelvic organ function, there are limi-
tations in compressing such broad outcome measures
into only three categories. It is still critical to know
whether a treatment corrects the intended problem. For
example, if an operation reliably cures stress inconti-
nence but causes dyspareunia, it may be more useful to
report that there is a high cure rate plus a high compli-
cation rate. While appropriately emphasizing the signi-
ficance of complications and adverse events, this sys-
tem does not provide a means to fully express such
complex outcomes. It also leaves a rather broad range
of ÒimprovedÓ patients that must be further defined;
when complete cures are relatively uncommon, this
may diminish the impact of the outcome. 

Sexual Function. Assessment of sexual function is an
important part of measuring the impact of lower urina-
ry tract symptoms on quality of life in women. Asses-
sing change in sexual function should be a routine part
of all studies of treatment for urinary symptoms. Some
condition-specific quality of life instruments include
sexual function, such as the Incontinence Impact Ques-
tionnaire[72]. A validated condition-specific instrument
for assessing sexual function in women with urinary
incontinence or pelvic organ prolapse has been recent-
ly published [73], and this or another valid instrument
should be used in all surgical studies and whenever a
higher level of detail regarding sexual function is
appropriate.

RECOMMENDATIONS:

¥ Data on hormonal status should be collected on
women in all studies of incontinence and
LUTS.

¥ At a minimum, data on vaginal parity should
be collected on women in all studies. Additional
obstetric history should be obtained as appro-
priate for individual studies.

¥ Studies of surgical treatment of incontinence
(and other study types as appropriate) should
include assessment for pelvic organ prolapse
using the ICS staging system, the Pelvic Organ
Prolapse Quantification (POP-Q) system.
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3. FRAIL OLDER AND DISABLED PEOPLE

We agree with recommendations for outcome research
in frail older people as reported in the ICS Subcommit-
tee on ÒOutcome Measures for Research of Lower Uri-
nary Tract Dysfunction in Frail Older PeopleÓ [15]. In
addition, please refer to the full report of Committee
10c regarding conservative treatment in the elderly.

Frailty is defined as Òa state of reduced physiological
reserve associated with increased susceptibility to disa-
bility [74].Ó There remains a wide variation in functio-
nal capacity within this definition ranging from those
requiring some assistance with activities of daily living
to those suffering from dementia and severe physical
handicaps. For this population there is little validated
research showing long-term efficacy of treatment for
urinary incontinence. Research in this population is dif-
ficult because of: 

¥ heterogeneity of the population resulting in difficul-
ty designing studies that account for comorbidity,
drug use, intercurrent illness, and shorter life expec-
tancy;

¥ lack of standardized terminology to define and mea-
sure cure and improvement;

¥ lack of validated research tools to measure baseline
and outcome variables; 

¥ lack of long-term follow up to gauge impact, durabi-
lity, outcomes, and applicability of interventions;

¥ lack of information on the natural history of inconti-
nence. 

a) Considerations in study design

1. Baseline clinical data: Descriptive data regarding the
patientsÕ current care setting should be fully described
(e.g., type of setting of the study such as home or nur-
sing home; patient-staff ratio; usual continence care;
direct and indirect costs of current care; patient, family
and/or staff expectations; description of caregivers and
their training; and system incentives or disincentives
that may influence management options). Associated
factors influencing incontinence or the potential res-
ponse to treatment must also be accounted for (e.g.,
environmental factors contributing to incontinence
such as toilet access, and associated comorbid condi-

tions that influence incontinence or the effectiveness of
intervention). Bowel status and concurrent medications
are important in this population. Mobility is often
impaired in these patients; impaired mobility impacts
urinary control, therefore mobility should be assessed
using validated instruments. Finally, the functional
level and cognitive state of the patients should be cha-
racterized using standardized scales (Bartel Orcats
ADL scales [75,76] and Mini-mental status Scale Exa-
mination [77], respectively). 

There are age specific influences on lower urinary tract
function but normative data are generally lacking in this
frail population. In addition, the test-retest reliability
and sensitivity to change of the more invasive measures
of lower urinary tract function are poorly documented
in the frail elderly. It is probably not appropriate to
repeat invasive measures at follow-up in this frail popu-
lation unless these measures are fundamental to the out-
come of the intervention being studied.

The following information should be addressed and
reported at the time of follow-up whenever possible:

¥ number and reason for dropouts and deaths (i.e. were
they trial related)

¥ compliance issues (by patients, staff or caregivers),
such as compliance to exercise programs, toileting
protocols, or drug use)

¥ type of bladder training or toileting programs (if
any)

¥ other intercurrent treatment including medication
not directly related to bladder function that may
influence outcome

¥ socioeconomic data including impact of the inter-
vention on the patient

¥ changes in caregiver or staff status or numbers

¥ cost of the treatment

¥ cost-benefit data

¥ patient and/or caregiver satisfaction with the inter-
vention

¥ risk benefit data

Because comorbidity and drug use contribute to the
presence and severity of incontinence in this popula-
tion, they should be stabilized before enrollment. 

b) History and symptoms

Research in this group cannot be based solely on
patientsÕ subjective reporting of symptoms. In some
cases, the patientÕs perspective of the problem may be
less relevant than that of family members and caregi-
vers. Patient-derived symptom response as an outcome
measure should be supplemented by objective data
from diaries, etc., and data derived from caregivers.

¥ Outcomes (cure, failure, improvement) must be
clearly symptoms and signs defined at the out-
set of all studies, based on changes in Compli-
cations and side effects may be included in the
definition of outcomes but should also be repor-
ted separately.

¥ Assessment of sexual function should be inclu-
ded in all studies.
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c) Outcome and other measures

It must be acknowledged that almost all measures used
in the study of incontinence in the community dwelling
population require separate validation for use with the
frail elderly. In addition, establishing clear Òclinically
significantÓ outcomes and understanding the full
socioeconomic costs of therapy are of particular impor-
tance in this population as the patients are often unable
to participate in decision making.

d) Conclusion

Research methodology for studying incontinence in the
frail and housebound elderly is fraught with pitfalls.
This has compromised the usefulness of past research.
There is a great need for basic research to validate prac-
tical and useful outcome measures that will allow mea-
ningful results to be obtained. In addition, an unders-
tanding is required of the importance of defining clini-
cal rather than statistical significance.

4. INCONTINENCE IN CHILDREN

In general, conducting clinical research in children is
more difficult than in adults for a variety of reasons.
However, the need for quality clinical research in chil-
dren has been emphasized in an official report from the
United States National Institutes of Health (NIH) from
March 1998, published in response to statements from
the 1996 U.S. Congress Appropriations committees cal-
ling for increased and improved funding of pediatric
medical research. The document [78] sets forth the poli-
cy and guidelines on the inclusion of children in resear-
ch involving human subjects that is supported or
conducted by the NIH. The goal of this policy is to
increase the participation of children in research so that
adequate data will be developed to support the treat-
ment modalities for disorders and conditions that affect
adults and may also affect children. The document
points out that, ÒThe policy was developed because
medical treatments applied to children are often based

upon testing done only in adults, and scientifically eva-
luated treatments are less available to children due to
barriers to their inclusion in research studiesÓ. The
American Academy of Pediatrics has reported that only
a small fraction of all drugs and biological products
marketed in the U.S. have had clinical trials performed
in pediatric patients and a majority of marketed drugs
are not labeled for use in pediatric patients. Many drugs
used in the treatment of both common childhood ill-
nesses and more serious conditions carry little informa-
tion in the labels about use in pediatric patients. It is the
stated policy of NIH that children (i.e., individuals
under the age of 21) must be included in all human sub-
jects research, conducted or supported by the NIH,
unless there are scientific and ethical reasons not to
include them. Appropriate exceptions are listed in the
document. The specific responsibilities of all involved
partiesÑprinciple investigators, institutional review
boards, involved institutions, peer review groups, and
the NIHÑare detailed. Finally, and perhaps most
importantly, the document describes levels of risk and
the corresponding nature of assent required for partici-
pation in research studies. All clinical investigators that
work with children should be familiar with the contents
of this NIH document.

Four overriding issues separate pediatric research from
the general recommendations. First, physiology varies
widely within the group referred to as ÒchildrenÓ, dif-
fers from adults, and changes with time. Because chil-
dren are growing, any treatment, especially pharmaco-
logical and surgical therapy, may affect them profound-
ly in the long term. This is particularly true of the
immature brain, nervous system and other incomplete-
ly developed systems. Second, compliance with thera-
py is more complicated as children may depend on
caregivers to administer treatment in many studies.
Third, reporting of symptoms and outcomes may be
difficult. The child may be unable or unwilling to
respond. Symptoms reported by a caregiver may not be
interpreted in the same way as the child. Finally, the
issue of informed consent becomes even more complex
with children. 

The pediatric population is not a homogenous group;
neonates, infants, pre-pubescent children, and adoles-
cents clearly differ physiologically and psychological-
ly. The effect of illness and the treatment of that illness
must be carefully studied in each age group. Studies
should be robust enough to allow for evaluation of
varying age groups when relevant. Urinary incontinen-
ce in children falls into four main categories: neuropa-
thic (myelomeningocele and other less common neuro-
genic etiologies), pure nocturnal enuresis, detrusor ove-
ractivity, and dysfunctional voiding without neurologic
disease. This issue of age groups is most crucial in chil-
dren with myelomeningocele. These children may be

RECOMMENDATIONS:

¥ This is a heterogeneous population requiring a
detailed study design and careful description of
baseline clinical data if results are to be inter-
pretable

¥ There is a need for validation of all instruments
and procedures used in incontinence research
for the population of frail elderly patients

¥ ÒClinically significantÓ outcome measures and
relationships of outcome to socioeconomic
costs are critically important to establishing
the utility of treating urinary incontinence in
this population.
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on drug therapy from a very young age onward; the
long-term safety of medications in children must be
established in all age groups. Therapy for other causes
of incontinence in children tends to start at a later age,
by which time size is the main difference between chil-
dren. We recommend that clinical studies have long-
term (five years or more), open label extension arms to
monitor safety, particularly focusing on normal growth
and development and the effects on treatment of liver
and central nervous system function. Most importantly
for incontinence studies, normal maturation may signi-
ficantly enhance or obscure response to an intervention. 

Assessment of compliance with therapy is always diffi-
cult, and even more so with children. Compliance with
voiding diaries, a significant issue in the adult popula-
tion, may be even more problematic with children.
Children may Òact outÓ and refuse medications or other
treatments. Children may be willing to comply with
instructions from one parent or caregiver but not ano-
ther. Personal problems of the caregiver may dramati-
cally affect the childÕs compliance with a treatment pro-
tocol. We can only recommend that this potential pro-
blem be recognized and given even more attention than
in trials with adults. Adequate support to the family
member consenting to the trial may aid in compliance
with treatment. Specific compliance issues should be
identified whenever possible. If a treatment is not
accepted by either the adult or the child (e.g., tablet size
too large, taste of the medicine not acceptable, beha-
vioral treatment schemes too rigid), then it cannot be
effective in practice, no matter how theoretically bene-
ficial it may be.

The NIH document details appropriate levels of consent
required based on the risks inherent to a particular
study. Depending on the age of the child, consent may
be given by the parent in a purely surrogate role or the
child may participate to some degree in the process.
However, true informed consent of the subject is not
possible in the vast majority of cases when children are
involved. We recommend that an effort be made to
include the child in the discussion of the trial with age
specific language and illustrations when appropriate. It
is important to include the primary care giver, when the
consenting adult will not be administering the treat-
ment. Such complex relationships exist where childca-
re is shared amongst more than one adult, or where an
employee for the purposes of childcare exists, either
inside or outside the home. As always, we recommend
that that study designs ensure that children are always
offered the standard of care when such exists. In fact,
because so few treatments have ever been studied pro-
perly in children, there are many areas in which no
treatment can properly be called Òsafe and effectiveÓ. 

Outcome measures are not as well developed in chil-

dren as in adults. Validated, age-specific symptom and
disease-specific quality of life instruments must be
developed for the pediatric population. Early efforts in
this area have been reported for dysfunctional voiding
[79] and daytime incontinence [80] much more work
remains to be done. Invasive urodynamics can rarely be
used (except in the neurogenic population), as parents
will not allow repeated instrumentation of the child.
The reproducibility of urodynamic investigations in
children is still under investigation. 

5. NEUROPATHIC LOWER URINARY TRACT DYS-
FUNCTION

Modern neurourologic care is generally successful in
preventing late complications in neurogenic patients,
maintaining renal function, and promoting independen-
ce in self-care. Lifelong urological follow-up is manda-
tory and there are many areas for further research to
improve the lives of these patients. These recommenda-
tions add to those described before and focus on the
specific characteristics of the neurogenic patient. Spe-
cific discussion of treatment in the neurogenic popula-
tion is contained in reports from committees 10d and
11c. Reports from committees 2, 4, 7, and 15 are also
relevant to this population. Statistical methods and
research outcome are identical as described in the gene-
ral recommendations. Emphasis is given to:

¥ classification of the neurogenic patient

¥ the specifics of history and evaluation, necessary for
research studies

¥ the urodynamic evaluation, which is the key investi-
gational tool in the evaluation of this specific, com-
plex and difficult patient population

a) Classification 

Classification of neurogenic voiding dysfunction has

RECOMMENDATIONS:

¥ We support the NIH statement calling for
increased clinical research in children. All
investigators that work with children should be
aware of the details of the document and parti-
cularly the issues surrounding informed
consent. 

¥ Long-term follow-up is of critical importance
in the pediatric population in order to ascertain
the effect of a treatment on normal growth and
development

¥ Research is needed to develop standardized
outcome measures including validated, age-
specific symptom and disease-specific quality
of life outcome measures. 
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three primary aimsÑto aid in discriminating or identi-
fying an unknown underlying neurological disease pro-
cess, to characterize the nature of the dysfunction so as
to develop a treatment plan, and to assess the risk of
secondary effects (e.g. on the upper tract) which may
influence the necessity and aggressiveness of treatment.
The latter two are clearly relevant to research in neuro-
genic incontinence and must be reflected in study desi-
gn and patient description.

Despite this, it is difficult to find a good classification
system of neurogenic voiding dysfunction as a base for
research. The published systems are reviewed in detail
by Wein [81]. Both the disease process and the site of
the neurologic lesion(s) are relevant in the study of neu-
rogenic voiding dysfunction, yet even this information
is inadequate to predict the functional characteristics
for an individual patient. There is no one that meets the
broad needs of classification in this group. Typical or
classic cases are often well described but it is especial-
ly difficult to handle patients with mixed and incom-
plete lesions. Thus, the classification systems necessa-
rily oversimplify or become extremely cumbersome.
Finally, it must be acknowledged that the complexity of
neurologic diseases and variations in individual beha-
vior almost always call for a customized approach to
therapy, further complicating research in the neuroge-
nic patient. All of these factors complicate study design
as it becomes difficult to create workable inclusion and
exclusion criteria. 

b) History and evaluation 
Study planning is best undertaken with the cooperation
of urologist, neurologist, and other clinicians, who have
specific interest and special training in the neuropathic
patient. Baseline data collected by history in subjects
with neuropathic lower urinary tract disorders should
include:

¥ bladder volumes by diary or examination (functio-
nal, total capacity, post voiding residual urine);

¥ mechanism of bladder evacuation: normal or volitio-
nal, reflex evacuation, spontaneous involuntarily,
Cred�, sterile intermittent catheter (SIC), clean inter-
mittent catheter (CIC), intermittent catheter by
second person, suprapubic or urethral catheter;

¥ use of external appliances (e.g., diaper or pad use,
condom catheter, urethral catheter, suprapubic tube);

¥ the typical time span of continence following last
bladder evacuation.

Objective assessment of sacral nerve function should be
determined. This includes:

¥ Perineal sensation (S 3-5)

¥ Bulbocavernous reflex (S 2-3)

¥ Bulboanal reflex (S 3-4)

¥ Cutaneous anal reflex (S 4-5) 

Issues such a skin breakdown and fecal impaction fre-
quently become relevant in this population compared to
neurologically intact individuals.

c) Urodynamics  
In contrast to the general recommendations, baseline
urodynamics are required for research studies of the
neurogenic incontinence. Because the nature of the
lower urinary tract dysfunction cannot be accurately
predicted based on the history and physical findings,
urodynamic classification is mandatory. Neurogenic
disorders commonly cause complex and generalized
lower tract dysfunction, combining bladder and urethral
sphincter abnormalities. In addition, data should be col-
lected on symptoms and the underlying neurologic
disease. While urodynamic classification alone is
suboptimal, it is clearly preferable to classification by
symptoms or disease alone (e.g., a study involving
patients with hyperreflexic neurogenic bladder and
coordinated sphincters will be more generalizable than
one of urge incontinence in neurogenic patients or all
multiple sclerosis patients).

Urodynamic studies in neurogenic disorders are quali-
tatively different compared to non-neurogenic disor-
ders. For each subject, bladder function, sphincter func-
tion, and the coordination between the two must be
fully described. In addition to data on stable or unstable
filling, compliance is also of major importance. Eleva-
ted detrusor leak point pressure predicts upper urinary
tract deterioration in children with myelomeningocele
[82]and is important in all patients with non-compliant
filling. Detailed analysis of voiding dynamics becomes
more important (e.g., simultaneous Pves/Pabd during
voiding, voiding time, shape of the Pd and Q curves)
because of the possibilities of functional obstruction
and impaired contractility, which are uncommon outsi-
de of the neuropathic population. Because the bladder
and sphincter may be dyssynergic, assessment of
sphincteric activity is essential. This may be accompli-
shed by surface EMG of the pelvic floor, needle elec-
trodes, fluoroscopy, ultrasound, or direct measurement
of urethral pressure. 

RECOMMENDATIONS:

¥ Detailed urodynamic studies are required for
classification of neurogenic lower urinary tract
disorders in research studies because the natu-
re of the lower tract dysfunction cannot be
accurately predicted from clinical data.
Videourodynamic studies are preferred but not
mandatory.

¥ Change in detrusor leak point pressure should
be reported as an outcome as appropriate, and
can be considered a primary outcome in addi-
tion to symptom response.
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1. BEHAVIORAL AND PHYSIOTHERAPY TRIALS

Non-pharmacologic, non-surgical treatments for incon-
tinence comprise a wide variety of tools often grouped
under the name of behavioral treatment. Because these
treatments are generally very safe and applicable to
most incontinent patients, there may be a tendency to
use less stringent protocols. This must be discouraged.

The type of therapy must be defined with sufficient
detail that other investigators can reproduce the study.
The type of behavioral therapy should be clearly stated,
including the duration of the total treatment period,
duration of each treatment session, and number of treat-
ment sessions. The time between qualification for study
entry and start of therapy must be specified. Any
devices used must be properly described. The back-
ground and training of the therapist should be defined.
All instructions, training, and educational materials
given the subjects should be reproduced or referenced.
A complete description of all differences in the expe-
rience of the treatment and control groups should be
provided. 

As in other studies, the study population should be
identifiable. When urodynamics are not used to descri-
be the pathophysiology, other valid measures are
employed. The usual clinical outcome measures suffi-
ce. In order to progress in our understanding of these
treatments is important to correlate clinical outcome
with physiologic changes. If the intervention is inten-
ded to increase the strength of pelvic floor muscle
contraction, this should be measured and correlated
with continence. Outcome measures in related organ
systems (e.g., gastrointestinal and sexual functioning)

should also be considered, as well as possible adverse
outcomes.

It is important to distinguish between specific and non-
specific effects, such as improvement related to the
extra attention of the therapist, motivation, confidence
gained, etc. The goal is to isolate what a particular the-
rapy achieves on its own. However, in behavioral the-
rapy, the non-specific effect is widely considered to be
an essential, desirable and important part of the effect
of the therapy. It therefore needs to be evaluated along
with the specific effect. Carefully designed randomized
controlled studies should allow separation of specific
and non-specific effects. This is particularly important
with techniques such as electrical stimulation and bio-
feedback where particular instrumentation or equip-
ment may be credited with results that could be due to
the efforts of the therapist.

It is often difficult to perform double-blind studies of
behavioral technique. Clinicians and subjects often can-
not be blinded. In quality assessment of studies, double
blinding is often one of the criteria of methodological
quality. It may not be reasonable to demand double-
blinding in all behavioral studies, or, if double blinding
is not accomplished, to consider such research less
valuable. It is more realistic that we demand the Ômost
optimal and possible level of blindingÕ. This means that
a relevant control group is established, that every effort
is made to blind as many persons as possible, and that
appropriate measures surrounding this issue are discus-
sed in the manuscripts. 

2. DEVICE TRIALS

The United States Food and Drug Administration
(FDA) had established detailed guidelines for studies
on intra-urethral and vaginal devices and urethral bul-
king agents in the treatment of urinary incontinence
[83].Although devices and bulking agents differ consi-
derably in risks to research subjects, they are grouped
together for the purpose of FDA regulation. Require-
ments for the protection of human subjects are appro-
priate for the study of bulking agents, but are probably
excessive for research on devices. Any researcher
considering this area of investigation should be familiar
with this FDA document, which outlines the entire
conduct of studies from design through outcome mea-

RECOMMENDATIONS:

¥ Treatment protocols must be detailed to the
degree that the work can easily be reproduced

¥ A structured examination of pelvic floor func-
tion should be included before and after treat-
ments that are aimed at pelvic muscle training

¥ More work is needed to separate the specific
and non-specific effects of treatment

IV. CONSIDERATIONS FOR
SPECIFIC TYPES OF

INCONTINENCE RESEARCH 

¥ An area of high priority for research is the
development of a classification system to define
neurogenic disturbances. Relevant features
would include the underlying diagnosis, the
symptoms, and the nature of the urodynamic
abnormality. 

¥ It may sometimes be appropriate to group
patients withurodynamically similar neuroge-
nic bladder disorders of different etiologies in a
clinical trial. However, great caution must be
used if patients with progressive disease (e.g.,
multiple sclerosis) are grouped with patients
having a stable deficit (e.g., traumatic spinal
cord injury). 
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sures. For the most part, these guidelines follow the
general recommendations. Some specific issues invite
comment.

1. Inclusion is limited to patients with Òurinary inconti-
nence due to ISD (intrinsic sphincter deficiency), as
evidenced from urodynamic studies or radiographic
assessmentÓ. While the concept of ISD is well
understood, there is no consensus on its definition
for clinical care or research. 

2. Female subjects Òmust demonstrate an abdominal
leak point pressure less than 65 cm H2OÓ. There is
no evidence to support this particular cutoff, and the
clinical significance of this value is questionable
given the wide variation in techniques for leak point
pressure measurement.

3. The potential study population is markedly limited
by exclusion of mixed incontinence, failure of a pre-
vious injection procedure for stress incontinence,
neurogenic bladder, previous implantation of an arti-
ficial urinary sphincter, and patients taking medica-
tions affecting the bladder. These patients could
potentially benefit from therapy, but cannot be inclu-
ded in research by this guideline. 

4. The initial evaluation calls for urodynamic testing
and a pad test but not a voiding diary. We recom-
mend that voiding diaries be included in all inconti-
nence studies.

5. Along with routine data collection, all studies must
include urodynamic testing, cystoscopy, and pulmo-
nary and liver function results at 12 month visits.
Although this is because of issues specific to bulking
agents, the requirements include all devices.

6. The Stamey grading scale (0-3) for stress urinary
incontinence is recommended as the primary outco-
me measure. There is little evidence that this measu-
re is as valid or reliable as other measures such as
voiding diaries, pad tests, and leak point pressure
measurements. While the Stamey grading scale is
required by the FDA, researchers should use a varie-
ty of outcome measures as described in the general
recommendations and in the specific recommenda-
tions for women.

One other important area of concern in device studies is
patient recruitment procedures. We strongly support
reporting according to the CONSORT guideline, inclu-
ding the flow diagram (Figure 1) for subject enrollment
and follow-up. Subjects should be enrolled in a manner
that minimizes selection bias. The protocol should
detail the procedure by which consecutive patients
meeting the inclusion criteria are selected. All situa-
tions in which a patient meets the inclusion/exclusion
criteria but is not offered enrollment by the investigator
should be documented. The number of patients who
decline enrollment should be stated, along with the rea-
sons. There should be a complete accounting of all

patients in the study including the reasons for subject
withdrawal; recommended loss to follow-up should not
exceed 20% over the course of the study per the FDA.

3. PHARMOCOTHERAPY TRIALS

Drug trials are necessary so that new drugs can be cli-
nically and scientifically evaluated for quality, efficacy
and safety [47,84,85,86,87,88]. Since the 1960Õs admi-
nistrative bodies such as the Food and Drug Adminis-
tration have required that new pharmaceuticals undergo
controlled investigations to establish efficacy. In order
to comply with laws governing the release of new drugs
to the general public, various phases of drug trials are
undertaken. The specific stages and of study design
have been discussed in detail in section IIB. Pharmaco-
therapy trials in incontinence have come closer to the
ideals presented in the general recommendations than
have other treatment modalities. Incontinence research
has been greatly advanced in recent years with the
introduction of new medications that have been care-
fully studied in several large RCTs. While the financial
backing of the pharmaceutical industry has been large-
ly responsible for this superior research, new conflicts
and problems have arisen due to the changing econo-
mics of research. As stated in a joint editorial endorsed
by members of the International Committee of Medical
Journal Editors, Ò. . . published evidence of efficacy and
safety rests on the assumption that clinical trials data
have been gathered and are presented in an objective
and dispassionate manner. . . We are concerned that the
current intellectual environment in which some clinical
research is conceived, study subjects are recruited, and
the data analyzed and reported (or nor reported) may
threaten this precious objectivityÓ[89]. Several of these
issues are discussed below. 

a) Payment for drug studies

Especially in the US, proceeds from clinical trials have
become an increasingly important supplement to clini-
cian income. Clinical research, previously limited to a
few academic institutions, is now spread through all
segments of the medical community. While this may
improve the variety of patient representation in studies,

RECOMMENDATIONS:

¥ Researchers should be familiar with the FDA
guidelines for research in devices. However,
vaginal support devices, urethral stents, and
urethral bulking agents are not intrinsically
similar and these guidelines should be refined
such that recommendations are appropriate to
the risk involved in the treatment.

¥ Full reporting of studies following the
CONSORT flow-chart (even for observational
studies) will help to define the degree of selec-
tion bias inherent in this type of research
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it also makes safeguarding the rights of research sub-
jects more difficult. Competition for revenue from
research, aggressive advertising for research subjects,
and dependence of clinicians on income from pharma-
ceutical companies are trends that bear close attention.
Most quality peer-review scientific journals require a
declaration of conflict of interest. It is preferable that
researchers do not receive money directly from indus-
try sponsors. An acceptable alternative is to have
research funds paid into an appropriate research
account and dispensed by an independent third party. 

b) Clinical direction

In clinician-initiated, government-funded research,
there has always been a lead investigator who is ulti-
mately responsible for all aspects of the work. This
paradigm may not be applicable to pharmaceutical
research. The structure of the trial is determined by the
company (perhaps with input from a group of consul-
tants); there are typically a large number of sites, each
of which enrolls relatively few subjects; and data ana-
lysis is performed centrally, often under the direction of
the sponsoring company. Clinicians at each site cannot
be intimately familiar with the entire process of the
study. When results are reported, the paper may be writ-
ten by an outside agency, and then passed to authors for
editing and comments. This presents a real problem
with favoritism and inevitably dilutes the force, impact,
and responsibility of authorship. Standards of author-
ship defined by many journals should be followed and
rely on the honor system for compliance. Academic lea-
ders should work to establish standards for interactions
between clinicians and industry. 

A final issue of special relevance in trials of pharma-
ceutical agents (although germane to other treatment
modalities) is the controversy regarding placebos in cli-
nical trials. Regardless of whether a drug is effective or
not, simply giving a drug to a patient may produce a
beneficial response. To assess if a drug has an effect
over and above the placebo response, it is usually tes-
ted against an inactive substance (placebo). In inconti-
nence, the placebo effect may be quite large, anywhere
from 30-50% in recent published studies. To account
for this, investigators and regulators have generally
demanded a placebo arm in most clinical trials of medi-
cation. On the other hand, the Helsinki Agreement
(1989) states that Òfar from being useful, a placebo is
unethical: in any medical study every patient including
those in the control group, if any, should be assured of
the best proven diagnostic and therapeutic methodÓ.
Clinicians need to know how a new drug compares with
established treatment. The FDA does not require place-
bo-controlled trials of drugs for approval. However, the
sponsor will generally prefer to compare the drug with
a placebo and not with a competitor, since it is usually
easier to detect a difference between treatment and no

treatment, compared to two active treatments. Resear-
chers must carefully consider these issues in designing
a relevant, ethical study. The report of committee 9 also
addresses issues related to placebos. 

4. SURGICAL STUDIES

Standards for surgical trials are detailed in recommen-
dations from the ICS, the Society for Urodynamics and
Female Urology (SUFU), and the American Urological
Association (AUA) [12,13,14,15,16,17]. We support
the adoption of these standards by clinical and basic
science researchers, the peer review process, specialty
and sub-specialty organizations, the health care indus-
try, regulatory agencies and ultimately by clinicians.
While discussion of surgical therapy for incontinence
mainly applies to females with stress incontinence,
most of these points are equally applicable to males
undergoing surgery for post-prostatectomy incontinen-
ce and related problems. 

Entry: The choice of surgical treatment involves signi-
ficant selection bias on the part of both the patient and
surgeon. If the study is not a randomized controlled
trial, this bias should be acknowledged and the number
of patients treated by other methods at the same institu-
tion during the same period should be reported. Of par-
ticular importance are those patients who would be eli-
gible for surgery but who were not offered surgery or
did not select an operation. Patients undergoing a diffe-
rent operation for incontinence other than the one under
examination should be reported. 

Baseline evaluation: All patients should undergo a
comprehensive baseline evaluation as discussed in the
general recommendations. Void diary and pad testing is
of critical importance. In addition, we believe that uro-

RECOMMENDATIONS:

¥ While considerable progress has been made in
pharmaceutical research on urinary inconti-
nence, few reports have followed the
CONSORT document; this decreases the clari-
ty and impact of the work. All randomized cli-
nical trials should follow these reporting guide-
lines.

¥ Continuity in clinical direction from design
through authorship is highly desirable. All
authors should be able to accept responsibility
for the published work and all potential
conflicts of interest should be fully disclosed.

¥ Investigators must be sensitive to the conflicts
regarding the use of placebos in clinical trials.
While placebos are often desirable from a
scientific standpoint, every consideration
should be given to making sure that the inter-
ests of the subjects are kept at the forefront in
designing safe, ethical research. 
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dynamic studies are valuable in patient selection and
should be performed on all patients undergoing surge-
ry. The issue is discussed in more detail in the report of
committee 7. 

Conduct of the study: The exact surgical procedure
should be described in such detail that it could easily be
reproduced in another study. Discussion should include
measures taken to assure that all subjects were treated
in the same fashion, and that surgical technique did not
change or evolve during the study. It is important to
avoid doing studies Òon the learning curveÓ. Any new
technique, especially surgical ones, first should be allo-
wed to find its intended form before it is compared to
established techniques (Ògold standardsÓ) or subjected
to other comparisons.

Analysis: A concerted effort should be made to follow-
up every patient. Follow-up should be considered to be
to the date of the last exam or complete data collection.
Accounting for patients Òlost to follow-upÓ must be
detailed. 

Reporting: Reports of successful treatment should be
limited to those subjects with a minimum of one year
follow-up. However, unsuccessful treatments should be
reported as rapidly as possible, to avoid exposing many
more patients to inadequate treatment.

One of the key themes of this Second International
Consultation on Incontinence has been examining and
classifying data by levels of evidence. The goal of this
section has been to aid researchers in their efforts to
produce research of high quality. High quality research
will win Òhigh grades of evidenceÓ, lead to new recom-
mendations in future Consultations, and drive our

efforts to understand the etiology of incontinence, treat it
effectively, and, prevent its occurrence. Ultimately, good
research is credible. Credibility creates impact. Credible
research draws others to follow and expand on the work
while simultaneously guiding clinical care of patients.
Unfortunately, much of the published work in the field
has not been credible and has not effectively changed
patient care. In most cases, this has been due to preven-
table deficiencies in planning and data collection. 

We cannot be discouraged by the fact that much of the
clinical research that has been carried out in lower uri-
nary tract disorders has been of low quality. Instead, we
should identify and promote what is good and tenable,
and build on that knowledge. Continued multidiscipli-
nary cooperation anchored in preclinical activities is an
absolute precondition for successful clinical research in
lower urinary tract dysfunction in the future. 

In summary, 

¥ All quality research, be it prospective or retrospecti-
ve, clinical or preclinical, begins with detailed plan-
ningÑestablishing a clear and relevant hypothesis,
developing a trial of appropriate magnitude to accept
or reject the hypothesis, and defining methods of
adequate sensitivity and specificity to produce cre-
dible data.

¥ Clinical research in incontinence must include a
broad range of baseline and outcome measures
including anatomic and physiologic variables, uro-
dynamic testing, voiding diaries and pad tests, symp-
tom assessment, and quality of life measures. Eco-
nomic outcome assessment should be included whe-
never possible. In each area, data must be collected
using structured, reproducible methodology. Symp-
tom assessment and other instruments must be vali-
dated for the population being studied.

¥ The CONSORT statement should be adopted as cri-
teria for publication of randomized clinical trials by
researchers, reviewers, and editors.

¥ Baseline urodynamic assessment is required in the
neurogenic population and recommended in surgical
trials. However, baseline urodynamic studies are
highly desirable in all types of incontinence resear-
ch. There is a great need to critically examine the
predictive value of urodynamic testing in order to
refine our tools as well as the diagnosis and treat-
ment of patients. 

¥ The primary goal of clinical research is to improve
the care of patients; the ultimate goal is to unders-
tand the nature of disease and how treatments actual-
ly work. We can make this progress by collecting
comprehensive baseline and follow-up data, and cor-
relating outcome to baseline characteristics and
observed changes during treatment.

V.  CONCLUSION

RECOMMENDATIONS:

¥ There is a great need for randomized clinical
trials in surgical treatment of urinary inconti-
nence. Reports of observational studies should
follow the CONSORT flow-chart, which will
help to define the degree of selection bias inhe-
rent in this type of research

¥ We recommend urodynamic testing in all sub-
jects involved in surgical research. However,
evidence does not exist to support recommenda-
tions for minimal testing or the use of specific
tests. Research into the predictive value of pre-
operative urodynamic studies would be most
valuable.

¥ Reports of successful treatment should be limi-
ted to subjects with a minimum of one year fol-
low-up.
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