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Research Methodology

L. BRUBAKER

. NyGcaarDp, K. Bo, D.G. TinceLLo, Y. HommMma, J. Cook,
M.S. Croo, J. Kusek , S. MEeikLe, C. PayNE

I. INTRODUCTION

This chapter provides general recommendations
for good research practice, including principles of
clinical trial design and statistical methodology. In
addition, we present specific recommendations ap-
plicable to trials for certain types of treatments and
certain subgroups of patients.

1. LEVELS OF EVIDENCE

Most contributions to this consultation used the Ox-
ford Centre for Evidence-based Medicine Levels of
Evidence and Grades of Recommendation (http://
www.cebm.net/levels_of evidence.asp). However,
as these are not an appropriate metric for recom-
mendations in this chapter, the Research Commit-
tee used the following categories.

. High: Supported by strong evidence (multiple
strong publications)

. Medium: Supported by moderate evidence (lim-
ited/moderate level publications)

. Low: Expert/Panel opinion

The report endorses consistent use of the method-
ology and approved terminology that will not only
facilitate incontinence research by producing high
quality studies but also facilitate communication
about research. Recognized published guidelines
produced by the International Continence Society
(ICS) [1-15] and Society for Female Urology and
Urodynamics (SUFU) [16-18] are useful examples
of standardized terminology that advances commu-
nication in research.

Research is defined as “systematic investiga-
tion designed to develop or contribute to gener-
alizable knowledge” [19] and participants accept
risks to advance scientific knowledge and to
benefit others [20]. The aim of clinical research
in functional urology and urogynaecology is to
evaluate treatments intended to prevent and/or
significantly reduce symptoms of lower urinary
tract dysfunction. The research methodology pre-
sented herein is intended to facilitate production
of high-impact, high-quality research which will

provide evidence needed to inform clinical prac-
tice, stimulate other investigators, generate new
research ideas, and lead to a better understand-
ing of physiology and pathophysiology of the hu-
man health and disease.

Although it is beyond the scope of this section to re-
view the rules of conducting human subject research
in depth and extensive coverage is available else-
where [21-25], all investigators should understand
the difference between “research” and “clinical prac-
tice”. At a minimum, criteria for an ethical research
study should meet the following criteria:

» the study should well planned, scientifically
sound with clearly defined aims;

. clinical research should be prospectively regis-
tered whenever possible;

. the study should be feasible with a realistic
chance for completion;

. there should be a reasonable assumption that
new knowledge will be provided at the end of
the study; and

«  there should be an expectation that the results
will be published to advance scientific knowl-
edge [21, 26].

Human subject research protocols must be ap-
proved by an Institutional Review Boards (IRB),
although IRB approval should be regarded only as
a minimal ethical standard for research. Ultimately
it is responsibility of the investigator to ensure the
research is ethically acceptable.

2. PRIMARY GUIDING ETHICAL PRINCIPLES

There are 3 primary guiding ethical principles for hu-
man research outlined by the 1979 Belmont Report
on “Ethical Principles and Guidelines for the Protec-
tion of Human Subjects of Research” [27]. These
principles are essential for ethical clinical research
and are briefly reviewed in the following section.

a) Respect for Persons recognizes the volun-
tary nature of research participation and includes
informed consent without undue influence.

b) Beneficence requires investigators to maximize
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benefits and reduce risks to the subject. The primary
concern of the investigator should be the safety of
the research participant and careful consideration
of the risk/benefit ratio; this includes an ongoing
responsibility to monitor research and medical lit-
erature as the research proceeds. The investigator
needs to critically consider within the expert medical
community if there is clinical equipoise for the pro-
posed interventions in their trial. Is one treatment
no better than another? Are the research risks rea-
sonable in relation to anticipated benefits? It is the
responsibility of the investigator to ensure risks are
minimized and potential benefits enhanced as well
as that the knowledge gained outweighs the risaks
[26]. Of note, invalid research cannot be ethical no
matter how favorable the risk—benefit ratio for study
participants.

c) Justice requires that the benefits and risks be
distributed fairly (i.e. not only using people without
access to health care, prisoners, or those impaired).
Justice is of particular concern in Phase | testing
of pharmacuetical agents and in early investigation
of surgical devices/implants. Payment offered for
participation in such drug trials may be extremely
attractive to poor and disenfranchised subjects.
Early device studies may target countries with lax
regulatory environment even if there is little intent to
market the device there in the long term.

3. INFORMED CONSENT IS AN ETHICAL
CORNERSTONE OF HUMAN SUBJECT
RESEARCH.

Peer review of protocols by a multidisciplinary
team may include members of the scientific com-
munity, clinicians, pharmacists, the public/patient
groups, the legal profession and individuals who
can provide an ethical perspective. Each member
of this team reviews the protocol from their particu-
lar type of expertise and in doing so aids in safe-
guarding patient health and well-being.

4. SPECIFIC INFORMED CONSENT IS RE-
QUIRED FOR RESEARCH PARTICIPATION.

The length and depth of detail in consent forms
vary widely between institutions. In the extreme,
they involve exhaustive pages of information,
which explain every alternative treatment with its
pros and cons in detail. A general list of require-
ments for a consent form includes: name of the
investigators and contact numbers, a detailed de-
scription of the new treatment and its known side
effects, rationale for why the new therapy may be
preferred to standard therapy. A summary table
of the results of previous studies using the drug
can be helpful when available. A statement that
the patient may decline to be in the study with no
subsequent consequence to their ongoing medical
care is generally provided and whether or not re-
muneration is expected. Additionally, there should
be a statement about payment for medical care
required during the course of the study if there is

an adverse event associated with the intervention.
An understanding that the patient will be randomly
assigned to treatment should be included when
relevant, written using terms that are meaningful to
potential participants [28-29].

5. THE INVESTIGATOR HAS AN ETHICAL RE-
SPONSIBILITY TO TAKE RESPONSIBILITY
FOR ALL ASPECTS OF THE RESEARCH.

This will insure that the work is done rigorously
and to maintain the integrity of the research [30].
International Committee of Medical Journal Editors
(ICMJE) now requires that information about trial
design be placed into an accepted clinical trials reg-
istry prior to participant enroliment [31]. For more in-
formation, see more extensive information available
elsewhere [30, 32-35]. Alist of registries acceptable
to the ICMJE can be found on their website. One
objective of trial registration is to reduce publication
bias given that trials with positive findings are more
likely to be published than those with negative find-
igs. An important feature of one registry, clinicaltri-
als.gov, is a results database [36].

Consider this pragmatic, simple test to use when
resolving an ethical research dilemma: “Imagine
what you are preparing to do will be reported the
next day on the front page of your local newspaper.
If you are comfortable having colleagues, friends,
and family know what you did, chances are you
acted responsibly”.

6. ENSURING PARTICIPANT SAFETY IS PARA-
MOUNT.

An independent data safety monitor (DSM) or data
safety monitoring board (DSMB) is important to
evaluate the study on an ongoing basis to determine
early evidence of significant harm or benefit [37-38].
Depending on the size, complexity, and risks of a
trial, the DSMB is comprised of experts needed to
monitor interim data to ensure the safety of the par-
ticipants. The DSMB should be established prior to
initiation of the trial. In addition to reviewing results
of the study for safety monitoring they may evaluate
interim analyses to ensure that a treatment is not
producing unacceptable levels of side effects and/or
efficacy [29, 37]. A priori stopping rules or bound-
aries are established to assess if the study should
continue or be terminated due to futility (that is, no
conclusion will be drawn due to low enroliment,
few outcome events, or high drop out rates etc.),
reaching an endpoint, or identifying increased risks.
Guidelines for stopping the study should be agreed
upon, prior to the start of the trial [30]. Interim analy-
ses (in particular those based on efficacy) will have
implications for the study power. Specialist statistical
advice and support will be essential to address these
issues [39, 40]. Investigators must not be aware of
the results of interim analyses, however, since this
may cause bias by influencing how vigorously any
given patient is recruited into or followed up in the
study, and most importantly, runs the risk of a type
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Il error (ie mistakenly concluding benefit when there
is none). Nevertheless, emergency procedures for
unblinding a patient’s allocation are required in case
of a severe side effect or concomitant serious iliness
where knowledge of treatment assignment is essen-
tial for patient management and safety.

7. HIGH QUALITY DATA MANAGEMENT IS
KEY TO PROVIDING VALID AND ETHICAL
RESEARCH RESULTS [41].

In addition, ethical conduct of research includes
timely and complete reporting. Clear guidelines
for authorship have been established by medi-
cal journals [42]. Beginning with the research
contract, authorship rules should be established
according to accepted guidelines. In general, au-
thorship credit should be based on 1) substantial
contributions to conception and design, or acquisi-
tion of data, or analysis and interpretation of data;
2) drafting the article or revising it critically for im-
portant intellectual content; and 3) final approval of
the version to be published. Authors should meet
conditions 1, 2, and 3.

8. USEFUL WEBSITES:

«  The National Reference Center for Bioethics
Literature  (http://bioethics.georgetown.edu/
nrc/index.htm)

. International Bioethics Organizations Data-
base (http://bioethics.georgetown.edu/data-
bases/Organizations/index.htm)

. International Committee of Medical Journal
Editors (http://www.icmje.org)

9. FINANCIAL CONFLICTS OF INTEREST

Many investigators are involved in testing new
drugs or devices developed by industry and have
the potential to significantly supplement to per-
sonal income. It is acceptable for investigators
to receive contracted financial support to perform
this research and a principled partnership be-
tween industry and investigators is essential if we
are to preserve medical progress [43]. Financial
conflict of interest policies have been developed
due to ethical concerns about potential biases
that may influence trial design, conduct, over in-
terpretation of positive results or not publishing
negative results [30, 44]. It is important that in-
vestigators do not receive money directly (per-
sonal income) from industry sponsors but rather
through a research contract through an appropri-
ate entity with research oversight capabilities.
Disclosure of these relationships helps maintain
scientific integrity and preserve public trust in the
scientific process. This is a rapidly evolving area
and investigators are encouraged to clearly un-
derstand and disclose such relationships.

An investigator’s institution may have additional
definitions and reporting requirements for finan-

cial conflict of interest disclosures. There are
many potential relationships between physicians
and industry; it is preferable that the nature of the
relationship and its financial magnitude if any, be
fully defined rather than categorized (i.e. “consul-
tant”) so that the reader can appropriately assess
the disclosure.

Il. DEFINING THE RESEARCH
QUESTIONS

The investigator(s) should take a deliberate ap-
proach to formulate the specific research ques-
tion, based on a careful review of related clinical
research and relevant studies that are well de-
signed and clinically relevant. The research re-
views provided by the Cochrane Incontinence Group
(http://healthsci.otago.ac.nz/dsm/wch/obstetrics/cure)
provide an excellent starting point for most ma-
jor incontinence topics. Based on a thorough lit-
erature review, the investigator clearly describes
the primary research question(s), summarizes the
background information, and formulates the ra-
tionale, objectives and hypotheses for the study.
The investigator(s) should formulate the simplest
study design which will provide the highest quality
of evidence to test the given hypothesis in a cost
and time-efficient manner. Whenever possible, ba-
sic or translational research should occur as part
of the clinical research study in order to advance
discovering of underlying mechanisms or patho-
physiology. This balance between breadth and
depth greatly increases the yield of the research
effort [45].

lll. EXPERIMENTAL STUDIES

1. RANDOMIZED CONTROLLED TRIALS

Experimental studies have the potential to provide a
higher level of evidence than observational studies.
The randomized double-blind clinical trial (RCT) is
considered the gold standard study design. Properly
planned and executed, the RCT is the optimal ap-
proach to limiting allocation bias [46]. The study
participants are assigned to a treatment group by a
random (chance) mechanism that ensures adequate
concealment so that neither the study participant nor
the investigator can influence treatment group as-
signment in order to reduce allocation bias. Subject
assignment must be concealed during enroliment
(for example, by separating allocation from the pro-
cess of recruiting subjects, and by using remote
randomization such as by telephone or web-based
procedures), and wherever possible treatment al-
location must be concealed during the trial (for ex-
ample, using blinding with or without placebo). In
order to minimize bias, the randomization process
must be concealed from those recruiting subjects to
the trial [48- 49). This can be achieved most effec-
tively by the use of central telephone randomization.
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In drug studies, a pharmacy can maintain identical
treatment drug and placebo already randomly al-
located into individual subject portions. These are
distributed consecutively as subjects are enrolled
in the study. In some studies, blinding of subjects
and health care providers may not be possible, for
example in trials of some surgical procedures or
health care delivery methods. In almost all cases,
however, the personnel collecting outcome data
should be unaware (blinded) to the subjects’ treat-
ment allocation. RCTs require ethical equipoise and
are usually expensive to conduct optimally.

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 patient’s underlying state of health and the
treatment received [50]. The intention-to-treat ap-
proach in pragmatic trials retains the full benefits
of randomization and has the advantage that the
comparison will more closely reflect the relative ef-
fectiveness of the treatments when applied in real
clinical practice, where non-compliance is a com-
mon occurrence [51].

a) Simple randomization can use computer-gener-
ated random numbers, either prepared specifically
for the trial or using existing tables of random num-
bers where the digits of 0-9 appear with equal likeli-
hood 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 char-
acteristics of subjects between the groups improves.
In small trials, however, balance is not assured by
simple randomization. Appreciable imbalances in
subjects per group may be particularly important in
a multicenter study where imbalances in assignment
can occur within individual institutions.

b) Block randomization is one method used to
prevent imbalances in subject humbers assigned
to each group, particularly when the number of
subjects in the trial is small. With block randomiza-
tion, the total sample size is divided into blocks of
a given size. Within each block, the group is as-
signed so that there are equal numbers allocated to
each group. To prevent investigators from learning
the block size and being able to guess order of as-
signment, the block size can be varied, usually at
random from a small number of alternatives. In any
case, blocking prevents serious imbalances in char-
acteristics across groups when used in conjunction
with stratification as described below.

c) Stratified randomization

Most disease states have factors known to influ-
ence the outcome of treatment, for example symp-
tom severity or gender. A form of randomization
that accounts for such factors is called stratified
randomization [46-47]. Stratified randomization
ensures equal distribution of subjects with a par-
ticular characteristic in each group when blocking

is employed within strata. Stratification is usually
restricted to a small number of factors, in particu-
lar those most likely to influence outcome. Despite
its complexity, stratified randomization is usually
helpful in a multicenter trial, so that both the num-
bers 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 minimi-
zation, where the characteristics of individuals al-
ready randomized alter in a systematic manner the
chances of a given subject being allocated to the
different trial groups, so as to maximize the result-
ing balance of these factors [46-47, 52].

Although the classical RCT involves the study of
parallel groups, other options are possible and
may overcome some of the limitations of the clas-
sical approach [53]:

d) Parallel Group Trials

This design generally includes one group of sub-
jects assigned active treatment and a second (par-
allel) group a placebo or another treatment not be-
lieved to be an active treatment. The key feature of
this design is that both groups (treatment and com-
parison group) are assembled and followed at the
same time. In clinical trials of drugs the dose of the
drug tested may be either a single dose or multiple
doses to determine clinical benefit and/or minimize
side-effects. More complex study designs can in
some circumstances be worth considering — for
example, factorial trials where two or more inter-
ventions can be investigated simultaneously [54-
55], and cluster randomized trials whereby groups
of participants (defined by some common feature,
e.g. members of the same health maintenance or-
ganization, clinic, etc.) rather than individuals are
randomly allocated to the trial arms [56]. This strat-
egy might be employed when studying an interven-
tion requiring policy changes in an institution, with
a hospital, clinic, or health care system being the
unit of randomization.

e) Crossover Trials

Subjects receive both the treatment being studied
and the placebo/alternative treatment, with ran-
dom order of treatment assignment. The benefit of
crossover studies is that they eliminate the effect
of variation between groups of participants seen in
parallel trials, that is each subject serves as his/
her own control. Crossover studies are particularly
well suited for small studies, where the course of
the disease under study is believed to be stable,
and where the primary objective is to measure a
short-term change in the outcome (e.g. urinary
symptoms) in response to treatment. The duration
of treatment required before the anticipated effect
may be observed is critical in determining whether
the crossover study design is appropriate — too long
a period time before an effect becomes evident,
and the disease state may vary before the study
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participant has completed all arms of the trial; too
short, and it may not be possible to detect the ef-
fect during the period of data collection. Carryover
of treatment effects from one treatment period (or
observation period if a placebo follows treatment)
to another, make this a challenging study design to
implement in many cases. To avoid a carryover ef-
fect, a washout period should be included, in which
participants receive either placebo or no treatment.
Arun-in period in which signs and symptoms of the
illnesses studied are monitored may be necessary
before treatment begins to ensure that only those
whose disease state is stable are entered into the
study. Given all thesefeatures and limitations, this
design is unlikely to be widely applicable in studies
of interventions for incontinence.

There are two types of clinical trial designs that
show the similarity of medical treatments: non-
inferiority trials and equivalence trials.

f) Non-inferiority trials

the primary objective of a non-inferiority trial is to
demonstrate that the new treatment is not unac-
ceptably worse than that of the standard treatment.
This design may be appropriate when one treat-
ment is less costly , may offer advantages related
to improved quality of life, or has fewer side-ef-
fects, and the current belief is that both treatments
have a a similar effect on the disease or condition
of interest . A key feature of this type of trial design
is the ability to rule out a non-inferiority margin;
that is, a minimum threshold for an unacceptable
loss of efficacy [67-59]. As an example, if prior
independent studies found similar effects of pel-
vic floor exercises and a drug in the treatment of
stress incontinence, one might set up a study to
demonstrate that no important difference in clinical
effect was present between the two treatments by
direct comparison. Currently there is considerable
uncertainty about the design of non-inferiority trials
as it relates to U.S. and European drug regulatory
bodies [60-62]such that there have been recom-
mendations to consider alternative designs [57].
Non-inferiority trials have been infrequently used
in studies of urinary incontinence. A recent exam-
ple is the Value of Urodynamic Evaluation (ValUE)
trial, a non-inferiority randomized trial of preopera-
tive urodynamic investigation in women undergo-
ing stress urinary incontinence surgery [63].

g) Equivalence trials

The goal of an equivalence trial is to show that the
experimental treatment is not more inferior and not
more superior to a standard treatment by a given
amount [64-66]. The clinically important differ-
ence between the standard treatment group and
the new therapy is established prior to start of the
study (Fleming TR 2000), and it is shown, by for-
mal statistical testing, that the difference between
the control and study treatments are not large in
either direction (more beneficial or less beneficial).

Arecent trial of midurethral sling surgery illustrates
this type of study design [67].

h) Superiority trials

The most common study design for clinical trials of
urinary incontinence and for many other diseases/
conditions is the superiority trial where the goal
is, in its most simple form, to show one treatment
is better than another (or no treatment, placebo).
The general approach is to establish a priori a
clinically meaningful effect that you wish to detect.
Once conducted, determining superiority requires
that the findings permit the investigator to reject
the null hypothesis that the two distributions of
the treatment effect are equal, in favor of the new
treatment being better than the control [58].

2. NON-RANDOMIZED CONTROLLED CLINI-
CAL TRIAL(S)

This category includes trials in which treatment al-
location is known to the investigator prior to obtain-
ing informed research consent (for example, day
of clinic appointment). This approach often results
in baseline characteristics of the treatment groups
being significantly different, decreasing the ability
to interpretate trial results. Because of this ma-
jor shortcoming, this type of study should be used
rarely, if at all.

3. PRAGMATIC AND EXPLANATORY TRIALS

There is an important distinction between prag-
matic and explanatory trials [68- 69], and corre-
spondingly, between intention-to-treat and per-
protocol approaches to data analysis [50, 70].
This distinction has a number of facets. In prag-
matic trials the interventions are designed to be as
close as possible to treatment options in clinical
practice (including multiple patient management
choices) and entry criteria are usually relatively
liberal in comparison with explanatory trials. In ad-
dition, pragmatic trials may involve a wide variety
of outcome domains, including patient-completed
questionnaires, and an economic evaluation of
outcomes. As a result of intention-to-treat data
analysis, pragmatic trials will tend to yield lower
estimates of treatment differences than explana-
tory trials. It may be of interest to gauge the effect
of treatment given full compliance; therefore, full
data analysis ideally incorporates both intention-
to-treat and per-protocol approaches [50]. The pri-
mary analysis, though, should follow the intention-
to-treat principle.

Data from pragmatic trials are analyzed by in-
tention-to-treat, according to the group to which
subjects were randomized, regardless of the ex-
tent 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 ac-
cording to treatment actually received, or allow
for degree of compliance in a statistical model.
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At first sight, the explanatory approach appears
more attractive. However, there are considerable
limitations to the explanatory approach, particu-
larly when the intention is to draw inferences from
the trial to wider clinical practice (generalizability).

4.DRUG TRIALS ARE CATEGORIZED AC-
CORDING TO THE FOLLOWING DEFINI-
TIONS [30, 50].

a) Phase | studies

The first studies of a drug in humans, often open
label and uncontrolled, concentrating on safety
and frequently but not exclusively carried out in
healthy volunteers. Pharmacokinetic and tolerance
information is obtained from Phase | trials.

b) Phase Il studies

The first attempts to investigate treatment effica-
cy, often the first use of the drug in subjects and
focusing on short-term outcomes. A common ob-
jective of Phase Il studies is dose finding in terms
of efficacy. Two sub-types may usefully be dis-
tinguished: Phase IIA studies where single treat-
ments are considered in relation to a minimum
response prior to further investigation; Phase 11B
where direct comparisons are made between in-
terventions, albeit on a small scale and not nec-
essarily involving randomization [71].

c) Phase lll studies

Large-scale, authoritative randomized studies
performed once the most likely effective and toler-
ated treatment regimens have been established.
The objective is often to establish that the inter-
vention is suitable for registration/approval with
the appropriate regulatory authority. Trials are
conducted after submission of a new drug appli-
cation (NDA), but before the product’'s approval
for market launch. Phase IlIB trials (between sub-
mission for approval and receipt of marketing au-
thorization) may supplement or complete earlier
trials, or seek different kinds of information (for
example, quality of life or marketing). Phase Il tri-
als are also used to investigate the effectiveness
and cost-effectiveness of various interventions —
that is, non-drug including organizational issues
— and not necessarily with reference to regulatory
authorities. All Phase Il trials should be subject to
a formal sample size calculation — for instance to
obtain sufficiently precise estimates of the com-
parisons between treatments or to have a reason-
able chance (power) of detecting a difference if
one exists (see section Il C 7 below).

d) Phase IV studies

These investigations are usually carried out af-
ter registration/approval, to investigate the drug’s
safety and efficacy in different populations. Such
post-marketing surveillance studies are typically
larger and simpler than regulatory studies; they

may lack a control group and are often conducted
using surveys.

5. BIAS, BLINDING AND EFFECTS ON VALIDITY

Bias can be introduced at many stages of a study
including patient selection, randomization, assess-
ment of outcomes, and statistical analysis and in-
terpretation. Bias occurs because of previously
conceived ideas held by those involved, which
consciously or unconsciously affect their actions
and observations. In addition to observer bias, an
amount of observer error is inherent in outcome
measures that require clinical interpretation.

a) Blinding

In order to minimize bias, research design should
strive for the highest practical level of blinding.
Blinding is the process by which key elements of
knowledge are withheld that can otherwise lead
to bias. Blinding should not be confused with con-
cealment of allocation, referring to withholding
knowledge of assignment in advance, which is a
prerequisite for the validity of any trial [48, 72].
While blinding is important, its effect is lower than
that of concealment of allocation [73]. In most
drug studies placebo pills allow blinding of all rel-
evant participants.

b) Unblinded trials

They are conducted in an open manner where
both subjects and study investigators 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 opportunity for bias. Both subjects
and investigators may have preconceived ideas
regarding the benefits of a particular treatment that
can influence the reporting of symptoms and/or
their outcome.

c) Single blind trial

Commonly, in a single blind trial, ‘single blind-
ing’ may refer to blinding the outcome assessor
(but not the subject); this is common in trials in
which blinding the subject is not possible (such
as pelvic muscle exercise trials). It is important to
specify who is blinded to which aspects of study
execution, rather than using only the vague term
“blinded”.Hence, in these studies the only pos-
sible blinded person is the assessor. 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 poten-
tial 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 collection and change other aspects of sub-
jects’ care when they know which study treatment
subjects are receiving.
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d) Double blind trials

In double blind trials, both parties who could influ-
ence outcome are unaware of group assignment.
Often this is just the subjects and the clinical team
responsible for their care. Selection of an appropriate
external comparison group is challenging and factors
unknown or not measured by the investigators may
adversely influence the findings.

IV. ELIGIBILITY CRITERIA

Eligibility criteria impact every aspect of a study’s
progress, from recruitment to analysis to acceptance
of the study’s results by the community. Yet, in the
planning phase of a study, this vital aspect is often
given short shrift. Eligibility criteria will differ, de-
pending on the main goal of a study. For a Phase
| trial, designed to understand safety of an interven-
tion, eligibility criteria should be very narrow, and
should focus on minimizing risk and maximizing abil-
ity to demonstrate proof of concept. A Phase Il trial,
designed to test the efficacy of a treatment in a fairly
ideal population, will have broader eligibility criteria,
but will exclude individuals in whom it is highly un-
likely a treatment will be helpful, or highly likely that
a treatment might be harmful. If a treatment shows
promise at this point, eligibility criteria for a Phase IlI
trial are as broad as possible, to test the effective-
ness of the treatment in as real world of a setting as
possible, thus maximizing generalizability. Conclu-
sions can only be as broad as the eligibility criteria
allow. Thus, a drug found to be effective in a study
that included only healthy middle-aged people can
be recommended for that group, but not for older
people, children, people with medical conditions, or
other groups excluded by the eligibility criteria.

While some exclusion criteria are necessary to
reduce risk to potential participants, it is important
to include individuals in whom the treatment would
likely be used once widespread. For example, in
testing a new drug for urgency incontinence, that
is excreted by the kidneys, it is important to ex-
clude people with high serum creatinine levels, but
equally important to include older individuals with
multiple co-morbidities in specific studies, as these
are also likely to benefit from a drug for urgency in-
continence once released.

Particularly in longer-term studies of pelvic floor
disorders, some exclusion criteria are needed to
maximize potential for follow-up. Such studies of-
ten exclude people likely to move or die during the
study period, people with conditions that impair ad-
herence (such as drug or alcohol dependence, se-
vere mental iliness or homelessness) or factors that
make follow-up more difficult (such as lack of a tele-
phone). For ethical reasons, it is important to either
exclude people with significant cognitive impair-
ment (such that informed consent is impossible) or
to plan a consent process with a legally authorized

representative in mind. However, all exclusions im-
pact the generalizability of the conclusions and so
such trade-offs must be carefully thought through.

Additionally, inclusion criteria related to the condi-
tion of study must be considered in concert with the
consideration of the primary outcome measure. |If
an inclusion measure defines “disease’, it is es-
sential that the outcome measure does not include
this same measure or cut-point as “success”. For
example, if a surgical trial comparing two treat-
ments for pelvic organ prolapse defines prolapse
as >/= stage Il (and excludes from enrollment only
women with </= Stage | prolapse) and the primary
outcome measure defines successful treatment as
prolapse at or above the hymen, then women en-
rolled with maximal prolapse at points 0 or -1 may
be considered successfully treated when in fact,
their condition has subjectively not changed. It is
also important to note that a given condition, such
as stress urinary incontinence, will be present or ab-
sent depending on which outcome measure is used
to define it. Avoid using one outcome measure to
exclude women from a study and then a different
outcome measure defining the same condition as
the primary outcome measure.

V. SAMPLING STRATEGIES

Every study must address its sampling strategy, that
is, the selection of participants. In principle, sam-
pling should involve random selection. In practice,
however, this ideal is rarely met outside of large-
scale epidemiological studies. For example, RCTs
are drawn from a subset of the population, often
limited to those with access to academic medical
centers plus the willingness and ability to partici-
pate. Where this is the case, it is crucial to provide
descriptive information about the study sample, so
that its representativeness can be judged. Guide-
lines for reporting of RCTs include requirements to
state the study population, give details of inclusion
and exclusion criteria, and present clearly the num-
bers of eligible subjects who were not randomized
and the reasons [32, 48- 49].

A study may require a sample that is represen-
tative of the community overall or one represen-
tative of patient groups suffering the condition/
disease. In principle, this is achieved by taking a
simple random sample from a known population.
In practice, a list of all eligible individuals is ob-
tained and then a sample is drawn by a method
in which each member of the population has an
equal probability of selection (‘epsem’). Even in
ideal circumstances, however, some sophistication
on this basic method is usually desirable or neces-
sary. 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 subgroup character-
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istics. In multi-stage random sampling, the popu-
lation is first divided into primary sampling units
(such as hospital, health center, or surgeon), and
a sample of primary units is selected. The second-
ary sampling units, usually individual subjects, are
selected within the primary sampling units. A spe-
cial case of multi-stage random sampling is cluster
sampling where all individuals within each primary
unit are included. Standard procedures for sam-
pling should be followed [56, 74].

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 subjects in an
RCT (and indeed there are similar issues in trials
relating to stratification and clustering)[56], there is
an important distinction in the objectives of the two
procedures. First, the (ideally random) selection from
the population of eligible subjects concerns the ex-
ternal validity or generalizability of the study findings
(RCT or otherwise). Independent of this, the ran-
dom allocation of subjects in an RCT is concerned
with the internal validity or comparability of the trial
groups. It is usually obvious whether the study can
be performed at a single institution, or whether a mul-
ticenter study will be required. Single institution stud-
ies have the benefit of being less complicated from
a logistical perspective. While multicenter trials are
more complex to manage and are usually more ex-
pensive, they provide larger numbers of participants
in a shorter period of time, and increase the general-
izability of research findings.

VI. DATA COLLECTION

Although the number of questions in a single study
should be limited, it is still relevant to record as
many as observations as is possible without jeop-
ardizing recruitment or retention with onerous de-
mands. Strong consideration should be given to
collection of the following data groups [16],[75].

a) Baseline data:
b) Observations:
1. Patient’s observation/Subjective measures
2. Clinician’s observation/Objective measures
c) Tests
1. Quantification of symptoms—bladder diary, and
2. Pad tests for incontinence outcomes
3. Urodynamics
d) Follow-up
e) Quality of life measures
f) Socioeconomics

It is useful to consider collection of the following
variables:

« Age

* Race/ethnicity

»  Gender

* Body mass index (height and weight)

* For women — obstetric history, including parity
and menopausal status

*  Smoking status

» Co-morbidities such as cardiovascular, respi-
ratory and neurologic conditions and diabetes

* Medication use

» Past surgical history

* Level of education

* Mental and physical status

* Prior treatment for pelvic floor disorders, in-
cluding behavioural, pharmacological and/or
surgical interventions

* Sexual function

VIl. OUTCOME MEASURES

Specific discussions of the most appropri-
ate outcome measures for particular studies
of incontinence and pelvic organ prolapse are
discussed elsewhere in this consultation. The
purpose here is to define the general concepts
of primary and secondary outcomes, 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 distinc-
tion between primary and secondary analyses
of trial data.

1. PRIMARY OUTCOMES

Primary outcomes are those viewed by the re-
searchers to be of central interest. Sample size
calculations are based on anticipated changes
in the primary outcomes. The final study popu-
lation may or may not be sufficient to allow ro-
bust comparisons of secondary outcomes. Trial
results that are based on the primary outcomes
can lead to reseponsible alterations in standards
of patient care.

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
primary outcomes is usually limited to three. Sample
size calculation is based on the primary outcomes.
The number and nature of outcome domains in a
particular study will vary depending on the study’s
perspective. Careful selection of outcome measures
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that are valid and clinically relevant is intrinsic to the
success of research; usually no single measure can
fully express the outcome of an intervention.

2. SECONDARY OUTCOME

Secondary outcomes can be relatively large in
number. They are not the focus of the main study
objectives and are rarely used directly in sample
size estimation. Secondary outcomes are explor-
atory, i.e., as hypothesis-generating exercises for
which independent confirmation is essential or
used to monitor: e.g. safety, side-effects, costs or
patient acceptance.

3. TYPES OF OUTCOME MEASURES

Traditionally, a patient's success after a particu-
lar treatment was reported by the physician, using
subjective information that differed from physician to
physician. Given the mismatch between physicians’
and patients’ perceptions of treatment effectiveness,
this type of physician reported outcome measure
has been largely replaced with patient-reported out-
comes (PROs). The Food and Drug Administration
defines a PRO as any report of the status of a pa-
tient’s condition that comes from the patient, without
interpretation of the response by the clinician or any-
one else.

(http://www.fda.gov/downloads/Drugs/Guidance-
ComplianceRegulatorylnformation/Guidances/
UCM193282.pdf)

There is emerging consensus that PROs are most
appropriate when describing success or failure of
therapies. However, physician-reported outcomes
can yield valuable information about mechanistic
effects of therapies and are also vital in developing
predictive data for future use. As an example, a
patient’s report of a bulge is a reasonable outcome
measure for a study of surgical treatment for POP.
However, if, over time, women with stage Il POP
after treatment who were initially asymptomatic be-
came symptomatic, it would be pertinent to include
prolapse stage, as an anatomic outcome measure,
in the definition of success.

Other types of physician reported outcome mea-
sures (often called “objective outcomes”), used
frequently in pelvic floor disorder research, include
results obtained from urodynamic testing (e.g.,
presence or absence of detrusor overactivity incon-
tinence), radiologic imaging (e.g., various angles
measured during pelvic ultrasonography), physical
examination (e.g., the POP-Q system for assessing
pelvic organ prolapse), laboratory values, biomark-
ers, etc. , as well as tests collected by the patient
but interpreted by the physician (such as pad tests
and bladder diaries).

The primary types of PROs include [76].

* Disease/condition specific: measure pa-
tients’ perceptions of a specific condition.
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These cannot be administered to people with-
out the condition under study.

Population specific: specific to a certain
population (for example, women or men or el-
derly) with or without a given condition.

Dimension specific: assess one aspect of
health status. The primary dimensions stud-
ied include:

*  Physical function (e.g., activities of daily
living)

*  Symptoms (e.g., urinary incontinence)
Psychological well-being (e.g., depression)
Social well-being (e.g., sexual function)

*  Cognitive function (e.g., mental status
evaluation)

*  Role activities (e.g., household or work
activities)

*  Personal constructs (e.g., body image)

Generic measures: measure broad aspects
of health which can be used to compare
across populations (The SF- 36 is a com-
monly used measure). These are often less
responsive to clinically significant changes in
health than condition-specific instruments

Utility measures: (e.g., EuroQol) incorporate
preferences or values attached to individual
health states. This type of instrument pro-
duces evidence for the overall value of health
states to society and can be used in cost-util-
ity analysis.

Summary items: participants summarize
an overall picture of their status in one item
(for example, the transitional item queried in
the SF 36: “Compared to one year ago, how
would you rate your health in general now: ex-
cellent, very good, good, fair, poor?”

International Classification of Functioning,
Disability and Health (ICF), WHO 2001

Unified and standard language and frame-
work for discription of health and health-relat-
ed states

Body, Individual, Society

*

Body functions and structures

Activities and participation

Body functions: physiological and psycologi-
cal functions of body systems

Body structures: anatomical parts

Impairments: problems in body function or
structure such as significant deviation or loss



e Activity: execution of a task or action by an
individual

e Participation: involvement in a life situation

While not yet in wide use, web-based resources
for administering computerized adaptive tests are
being developed. One example is the Patient Re-
ported Outcomes Measurement Information Sys-
tem (PROMIS) system (www.nihpromis.org). Using
this type of testing, researchers can lower partici-
pant burden substantially. For example, in a mea-
sure of physical function, someone who endorses
inability to dress themselves would not be asked
the next series of questions in a typical validated
physical function questionnaire about walking or
exercising; someone who endorses ability to run
marathons would not be asked questions about
less strenuous activities. Nascent work has begun
on the use of the PROMIS system in pelvic floor
disorders [77].

Investigators should strive to use validated outcomes
measures whenever possible. A fully validated out-
come measure is demonstrated to 1) be reproduc-
ible when administered to the same person twice,
2) yield results that align with other gold standard
measures (content validity), 3) change with success-
ful treatment (be responsive to change), and 4) mea-
sure what it is intended to measure (face validity). (A
full discussion of psychometric properties needed to
validate a questionnaire can be found elsewhere in
this consultation.) Much progress has been made
in this area over the last decade, and therefore,
when planning a study, the default position should
always be choosing a validated outcome tool as a
primary outcome measure. However, it is important
to note that just because a questionnaire is “valid”
does not mean it can be used in any population in
any language. Researchers must take care to use
instruments in the populations for which they were
intended.

Adverse event recording and analysis is an im-
portant aspect of outcome measures, especially
when the benefits may be offset by harms. Adverse
event assessment should be systematiclly includ-
ed in every interventional study. The Clavien-
Dindo system for structured reporting and analysis
of surgical complications has been used in several
studies comparing pelvic floor interventions[78]. In
this system, complications are classified into one
of four categories based on the type of therapy
needed to correct the complication.

The timing of outcome assessment should re-
flect the study question. Studies reporting efficacy
of incontinence treatment should follow subjects
for a minimum of one year. Although early follow-
up can provide important insights about adverse
events, a great deal more emphasis needs to be
placed on long term effectiveness. The follow-
up time for a trial should be at a fixed time (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 at a fixed time rel-
ative to randomization should, however, allow for
any likely delays in receiving treatment, e.g., due
to surgical waiting lists.

VIIl. SATISTICAL CONCERNS

1. SAMPLE SIZE CONSIDERATIONS

There is no single answer for sample size determi-
nation; often the calculation proceeds around a ‘cir-
cle of specifications’ (involving, say, power, targeted
difference in effect size and population available for
study). 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 them-
selves, and also to funding bodies and regulatory
agencies) that the sample size has an adequate
chance of detecting differences that are (a) feasi-
ble, 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. Prelimi-
nary investigations into the levels of treatment ef-
fects that patients themselves consider worthwhile
should be carried out much more commonly than is
the case at present.

Sample size should be calculated in the planning
stage of all studies. There are many formal equa-
tions to assist in this process, details of which will
not be given here [70-71, 79-80]. Rather, the em-
phasis for this discussion is on the concepts in-
volved and the information required for the calcula-
tions to proceed.

2. SAMPLE SIZE CALCULATION

One approach to sample size calculation is based
on the required precision of an estimate, which is
relevant to both descriptive and analytical investiga-
tions. 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% confidence interval [CI]
around the estimate). The higher the level of preci-
sion specified in advance (i.e., the smaller the SE
and the narrower the Cl), the larger the sample size
will need to be. However, the margin of error de-
pends on the nature of the primary outcome vari-
able, i.e., whether it is a continuous variable (such
as maximum urinary flow rate) or a binary variable
(such as the presence or absence of self-reported
urgency incontinence). For a continuous variable,
the variability (standard deviation) of the measure
must be estimated for relevant subjects; this may
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be derived from some combination of clinical experi-
ence, 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.

A second approach, based on power, is the most
commonly used and requires that the study have
adequate probability (power) of detecting a given
(target) magnitude of effect. It requires similar
prior information, including estimates of the vari-
ability for continuous measures 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 differ-
ence. Significance is a statistical term that tells how
certain one can be that a difference or relationship
exists. It does not necessarily imply that the result
is clinically relevant, just that the result is likely to
be accurate. 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 specified in the range of 80% to 90%,
which implies a risk of not detecting the target dif-
ference 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 [32], which leads to a larger
sample size (as does a stricter alpha level of, say,
1%). This is most pertinent when a lack of statisti-
cal significance is obtained in a small trial, particu-
larly when the sample size was not planned using
a power calculation [47]. This is the basis for the
adage that “the absence of evidence is not evidence
of absence”[25]. A planned unequal allocation to the
trial groups also requires an inflation of the sample
size [47], as does interim analyses. By multiplying
the number of significance tests performed, stud-
ies with interim analyses generally require stricter
significance levels at each analytical point [50, 70].

3. THE TARGET DIFFERENCE

This is the last, and arguably the most important,
quantity that must be specified for the power-based
approach to sample size calculation. The target dif-
ference is defined as the minimum difference be-
tween treatment groups considered to be clinically
significant. Clinical significance is an entirely differ-
ent concept from statistical significance. Investiga-
tors must estimate the clinical significance as the
magnitude of difference (in means or proportions)
that would lead to a change in clinical management
for the target group of patients. For example, a
study might propose that a 20% difference in incon-
tinence episode frequency is a clinically meaning-
ful response. Ideally, such an assumption would be
based on surveys of patient behavior but in practice
the decision is often based on clinical judgement.

In any case, the smaller the clinically significant tar-
get difference, the larger the required sample size.
Statistical significance means that the observed dif-
ference, whatever its magnitude, cannot reasonably
be considered as being due to chance. Statistical
significance (denoted by the p-value) represents
the strength of evidence against the null hypoth-
esis [81]. The degree of clinical significance can
be inferred only with the additional information of
a confidence interval for the comparison between
groups. A very large trial may achieve a high level
of statistical significance with a very small effect
size and therefore be of little clinical significance.
A trial designed in such a way poses ethical chal-
lenges because many extra subjects are exposed
to risk without meaningful benefit.

With each approach, appropriate adjustment for at-
trition (loss to follow-up) should be performed. This
is commonly achieved by simply increasing the
planned sample size in proportion to the anticipated
attrition (i.e. to predict the reduced effective sample
size that will be available for the analysis).

IX. ANALYSIS

The analytic plan should be consistent with study
aims and the a priori analytic plan should be in-
cluded at the time of the protocol entry into a clini-
cal trials registration system. Currently, high tier
journals will often request the statistical analysis
plan and protocol at the time of the review of the
report. This section will not contain any technical
details of statistical methods, which are available
in standard texts [47, 82-83], but rather will sum-
marize concepts of data analysis.

It is established practice that the primary analy-
ses (for both primary and secondary outcomes)
of an RCT should be on an intention-to-treat ba-
sis [48, 72]. Secondary analyses incorporating
non-compliance and/or which treatment was ac-
tually received may be justified in addition to the
primary analyses. In practically all situations, hy-
pothesis tests should be two-sided (i.e., allowing
for the possibility that the difference could have
been in either direction, that is benefit or harm),
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, such a
demonstrating only superiority of a new drug.

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% [48]; indeed, the p-value is better considered
a measure of the strength of evidence against the
null hypothesis, on a continuum or ‘shades-of-grey
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[83-84]. The direction and magnitude of the trial com-
parison should be presented with an appropriate con-
fidence interval to indicate the possible clinical signifi-
cance and precision of the comparison [48, 85].

Appreciable loss to follow-up in a trial (which is
not the same as adherence with intended treat-
ment, lack of efficacy, or the observation of adverse
events) may present serious problems both in terms
of generalizability of the findings to the wider popu-
lation and, in the case of differential loss to follow-
up across treatment groups, to the validity of the
comparisons. Indeed, strictly speaking any missing
outcome data means that not all of those allocated
to the various randomization groups can be includ-
ed in the analysis [86], and this might lead to the
conclusion that the term ‘intention-to-treat’ should
only be used if follow-up is complete. Under cur-
rent guidelines, intention-to-treat relates more to
the broad strategy adopted by the researchers for
data analysis [39, 87]. Results should always be
accompanied by a full and clear statement of how
deviations from intended treatment and missing out-
come measures have been handled in the analy-
sis. The discussion should include how missing
outcome data may have affected the conclusions
[86]. Sensitivity analyses can be used to test the
exclusion of, or assumptions about, missing values;
practical examples of such analyses are becoming
more common [88]. Another design strategy, modi-
fied intent to treat (MITT), is common in drug trials.
It requires the participant to take at least a single
dose of the study medication in order to be included
in the analysis.

It is essential that a statistical analysis plan be de-
veloped for the trial prior to implementation. The
CONSORT statement provides an outline of the
various stages of data analysis for RCTs [32, 72].
Here we present the underlying concepts of data
analysis at a particular follow-up time relative to
randomization, and considers initially the simplest
case of a clinical trial with two treatment groups.
Multiple treatment groups will be covered briefly,
but repeated measurements of outcomes and in-
terim analyses involve considerably more complex
methods of planning and analysis, for which expert
help is essential [71, 89].

» Stage of data analysis

The first stage of data analysis is to address the
representativeness of randomized subjects com-
pared 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 excluding potential study partici-
pants. This aspect of the findings of the trial will
only prove useful if all eligible patients are consid-
ered: in practice there is a tendency for research-
ers to avoid approaching certain potentially eli-
gible patients (selective pre-screening), for any of
a wide variety of reasons, and this behavior may

introduce bias in which subjects from the target
population are included in the study. The presenta-
tion of this information is facilitated by use of the
CONSORT flow diagram [48, 72]. Use of the CON-
SORT guidelines is associated with improved qual-
ity of reporting of trials generally [32]. Descriptive
statistics should also be given of important charac-
teristics of health care professionals approached
for involvement in recruiting subjects 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) includ-
ing demographic, prognostic, and outcome vari-
ables. A common error at this point is to rely on
statistical testing for these comparisons [47, 50,
70]. If the randomization procedure has been per-
formed correctly, then any statistically significant
differences in baseline characteristics are likely
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 [47, 50, 70]. It
may be seriously misleading, particularly if lack of
a statistically significant difference for a given char-
acteristic is taken to imply comparability. 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 exceptions to this are base-
line 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 attributable
to differences between individuals at baseline has
potentially marked benefits in terms of precision and
power [50]. Investigators should consider stratify-
ing the randomization on any strongly prognostic
variable (for reasons of efficiency rather than bias).
Since there are practical limitations as to how many
variables a trial can stratify for, a technique known
as minimization may also be considered [46, 74].
Any variables stratified or minimized at randomiza-
tion should be allowed for in the analysis [50]. In in-
continence research, variables such as prior failure
of therapy in drug and surgical studies or the degree
of anatomic support in surgical or injectable trials
or degree/amount of incontinence might be consid-
ered important enough to stratify, or to include in the
analysis if unequally distributed.

The next stage of data analysis is to perform the
primary (comparative) analyses for the outcome
variables. First, though, it is essential to derive
and report actual numeric data — even if simply
in the form of descriptive statistics — rather than
just reporting for instance a percentage change,
even if the latter are relevant and provided as well.
Graphs can be misleading, especially when sub-
sections of the scales are magnified, and should be
used to supplement or clarify the numerical data,
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not to replace it. Primary outcomes should initially
be analyzed by intention-to-treat comparisons of
the groups as randomized, both using hypothesis
tests for statistical significance and Cls for com-
parisons between the groups to assess clinical and
statistical significance, usually adjusting for base-
line measurements of the outcome variable. With
a small number of primary outcomes, multiple test-
ing is not a concern. However, when a large num-
ber of statistical tests are performed for secondary
outcomes, corrections to the observed p-values
should at least be considered.

The most commonly used procedure for multiple
testing of many outcomes is the Bonferroni cor-
rection [47, 50, 82]. The Bonferroni correction is
fairly conservative in reducing the risk of a sta-
tistically 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 al-
ternative procedures that improve this deficiency,
none of them are entirely satisfactory [50]. It is
emphasized that whatever strategy is adopted to
deal with multiple testing, the major errors are to
rely solely on p-values rather than present confi-
dence interals “Cl’s as well, to over-simplify the
presentation of p-values to just non-significant“NS”
or “p<0.05” rather than to quote the actual p-val-
ues, and above all to report selectively the results
of significance tests.

Another example of a “multiplicity” is where there
are more than two treatment groups, e.g., when dif-
ferent doses of a drug are being investigated or when
more than one ‘active’ procedure is being compared
with placebo [50]. 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 multiple comparisons problem
include the procedures attributed to Tukey, Newman-
Keuls and Dunnett [90].

Secondary analyses of trial data include per-
protocol analyses with adjustments using regres-
sion methods for pertinent process measures such
as degree of adherence with the allocated treat-
ments. Secondary analyses also include planned
subgroup analyses, such as the investigation of
different intervention effects across age, ethnic,
or disease severity groups. Subgroups should be
analyzed by using appropriate interaction terms
in regression models [48, 70]. Using interaction
terms rather than performing repeated, separate,
subgroup-specific analyses considerably reduces
the risk of false positive findings [91-92]. Subgroup
analyses should be carried out sparingly, specified
in advance (preferably with a clinical rationale),
and above all should not be reported selectively
[48, 92-93]. This last point relates not just to sub-

group analyses but to all stages of reporting ran-
domized trials. Pre-specification of the primary
outcomes in the study protocol and analysis plan,
along with clear statements about all the outcomes
considered is essential to avoid selective report-
ing. The large volumes of data accumulated in
major multicenter RCTs almost guarantee that
something “significant” can be identified by “data-
mining”. If not identified by the investigators as
an a priori item of interest such findings should be
viewed with great skepticism.

X. REPORTING RESEARCH RESULTS

Over that past decade, progress has been made in
reporting research results. However, faster progress
would occur if investigators would follow the report-
ing recommendations. As part of the “Enhancing
the QUAIity and Transparency Of health Research”
(EQUATOR) Network project, a website was de-
veloped at www.equator-network.org. On the web-
site, the Consolidated Standards of Reporting Trials
(CONSORT) statement provides guidelines for re-
porting the design, detailed methods, and results of
RCTs. For studies of diagnostic tests the Standards
for Reporting of Diagnostic Accuracy (STARD) [94]
statement fills the same role and information is also
included on the EQUATOR website. Guidelines for
reporting meta-analyses are described by the Qual-
ity of Reporting of Meta-analyses (QUORUM-37)
and Epidemiologic research reporting guidelines are
contained in STROBE, Strengthen the Reporting of
Observational Studies in Epidemiology [38, 72].

The CONSORT statement is specifically designed
to provide standards for reporting RCTs [48, 72].
It includes a checklist of items that should be includ-
ed by authors preparing manuscripts. Adherence to
these guidelines and the use of flow diagrams in par-
ticular is associated with improved quality in report-
ing of RCTs [95]. Errors in presentation of statistical
information are extensively covered in many text-
books [47, 82]. 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 sub-
ject of separate reporting guidelines: the QUORUM
statement [96]. However, such guidelines are not a
panacea [97]; deficiencies in reporting are still com-
mon [72]. [98]

The CONSORT statement for reporting parallel
group randomized trials have recently been up-
dated Statements have also been issued for prag-
matic trials [99-102] and noninferiority and equiva-
lence trials. The CONSORT statement includes a
checklist of items and a comprehensive set of char-
acteristics of a clinical trial to assist investigators to
write reports of their findings, journal editors and
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reviewers in the review of manuscript submitted for
publication and permit consumers of the literature
to critically appraise articles. Clear statements
about the objectives of the trial, intended study
population, and planned comparisons. Subgroup
or covariate analyses should be clearly specified
and justified. The method of randomization should
be stated, as should the unit of randomization; in
most cases, this will be the individual participant
but occasionally an aggregate group of subjects
will be allocated jointly in a cluster randomized
design [56]. Cluster randomized designs are also
now the subject of separate reporting guidelines
[103], and involve particular complications in terms
of data analysis [104]. For all trials, specifications
for the sample size calculation (primary outcomes,
target differences, etc.) should be stated and jus-
tified. In addition, the precision actually obtained
in a study must be presented. This requires confi-
dence intervals as well as the observed p-values,
at least for primary outcomes but preferably for
all outcomes. The principal confidence intervals
should be for comparisons between the groups,
rather than for differences in the outcomes within
the trial groups [47, 50]. Results should include
a trial flow diagram, with numbers and reasons
for the exclusion of eligible subjects, the number
randomized, and subsequent losses to follow-
up [32]. Protocol deviations should be described
and explained [70]. Harms of the trial should be
described for each treatment group. Finally, the
discussion should include a brief summary of the
trial’s findings, possible explanations for the re-
sults, interpretation of the findings in light of the
literature, limitations of the trial including internal
and external validity, and the clinical and research
implications of the study[48].

Recommendations on Study Conduct and
Statistical Methods

* The role of quality RCTs as providing the
strongest level of evidence in incontinence
research should be fully acknowledged by
researchers, journal reviewers, and editors.
HIGH

«  Careful attention to the planning and design of
all research, especially RCTs, is of the utmost
importance. HIGH

* Appropriate expertise in biostatistics and
clinical trial design should be employed at the
design phase of a RCT and thereafter on an
ongoing basis. HIGH

. The design, conduct, analysis and presenta-
tion of RCTs must be fully in accordance with
the CONSORT Statement. HIGH

e The design, conduct, analysis and presen-
tation of observational studies should follow
STROBE guidelines. HIGH

*  The design, conduct, analysis and presenta-
tion of meta-analyses should follow QUORUM
guidelines. HIGH

* Reporting studies of diagnostic tests, includ-
ing urodynamics, should follow the STARD
state~ment guidelines. HIGH

XI. SPECIAL CONCERNS FOR
SPECIFIC STUDIES

1. BEHAVIORAL AND PHYSIOTHERAPY TRIALS
a) Terminology

The lack of consistent terminology severely hampers
our ability to build a body of literature about conser-
vative interventions. The terms “behavioral therapy”,
“lifestyle intervention”, “conservative treatment”,
“non-surgical treatment”, “physiotherapy”, “biofeed-
back”, and pelvic floor muscle exercise” are often
used interchangebly and incorrectly to describe both
the same, and different interventions. While such
therapies are discussed elsewhere in this consulta-
tion, we here advance this committee’s opinion about
appropriate terminology:

b) Behavioral interventions

According to Oxford Advanced American Dictionary
the term behavioral is «the way someone behaves,
especially towards other people», and behavioral
science is the study of human behavior. We recom-
mend that behavioral science be limited to studies
that evaluate how people do or do not behave as
desired.

c) Lifestyle interventions

Lifestyle interventions for Ul are discussed else-
where in this consultation and have traditionally in-
cluded change in diet, intake of caffeine and carbon-
ated soft drinks, fluid restriction, weight loss, smoking
cessation and advice of increasing general physical
activity level. Behavioral science can be used to un-
derstand how and why people change life-style to,
for example, adhere to exercise and weight loss pro-
grams, but it should not be used as term to replace
specific therapies such as physiotherapy or pelvic
floor muscle training.

d) Physiotherapy

Physiotherapy refers to assessment, prevention
and treatment given by an authorized physiothera-
pist (ICS physiotherapy committee www.icsoffice.
org). It involves “using knowledge and skills unique
to physiotherapists” and, “is the service only pro-
vided by, or under the direction and supervision
of a physiotherapist” (WCPT 1999). This implies
that the term physiotherapy should only be used
in trials where the professional providing the inter-
vention is a physiotherapist. We recommend de-
scribing the actual intervention instead of using the
term physiotherapy: eg pelvic floor muscle training
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with or without biofeedback, electrical stimulation,
pelvic floor muscle training with vaginal cones or
resistance device etc. This accurately describes
the intervention and is neutral towards profession.
Publications should report the actual profession of
the interventionist (e.g., physiotherapist, general
practitioner, urogynecologist, urologist, midwife,
nurse, fithess instructor), rather than using the
vague term, “therapist”.

e) Biofeedback

Biofeedback encompasses “a group of experimen-
tal procedures where an external sensor is used
to give an indication on bodily processes, usually
in the purpose of changing the measured quality”
[105]. Biofeedback equipment was developed with-
in the area of psychology, mainly for measurement
of sweating, heart rate and blood pressure under
different forms of stress. Today, a variety of bio-
feedback apparatuses are commonly used in clini-
cal practice to assist with PFMT, and the biofeed-
back can be either visual, auditory or both. In many
textbooks the term “biofeedback” has been used to
classify a method as different from PFMT. However,
biofeedback is not a treatment on its own. It is an
adjunct to training. For example, it may measure
the response from a single PFM contraction or pro-
vide visual feedback during attempts to relax the
muscles. Hence, a more precise terminology is PFM
training or relaxation with or without biofeedback.

In addition to traditional biofeedback apparatuses,
other instruments can offer valuable feedback.
Vaginal and anal surface EMG, urethral, vaginal or
anal squeeze pressure measurements, ultrasound
and MRI can all be used to make the patients more
aware of muscle function, and to enhance and mo-
tivate patients’ effort during training [106].

f) Conservative interventions/treatments

Conservative interventions include all of the above,
and this term includes everything except medica-
tion and surgery. As several studies have found
that more than 30% of women with pelvic floor
dysfunction are not able to perform a correct PFM
contraction at the first consultation [107-110] it is
mandatory to report how ability to perform a cor-
rect contraction was assessed before commenc-
ing an exercise trial. Also in electrical stimulation
research one should report in which way response
to the stimulation was assessed.

Although there is level A, grade 1 evidence for
some of the conservative interventions such as
PFMT for SUI, a variety of new conservative meth-
ods to treat the condition are frequently suggested
in clinical practice and in the literature. These new
methods are often presented as being effective,
but are usually a hypothesis based on theories,
data from small experimental laboratory studies/
small clinical series, or associations found in large
epidemiological studies. If the clinicians like the

approach, it soon enters clinical practice and text-
books without any further critical testing [113]. A
model for how new therapies ideally should enter
clinical practice has been proposed [114]. In this
model the new idea should go through at least the
4 first stages before they enter practice:

Clinical observation and laboratory studies
*  Clinical exploration

*  Pilot studies

. Randomized controlled trials

* Refinement, eg dose-response issues

. Active dissemination of the method if it has
proven to be effective

It is important that the patients participating in the
3 first stages before the RCT are given full informa-
tion that they are participating in an experimental
treatment, and that the clinician does not know if
this new approach is effective. The patients also
need to be informed if there are other proven ef-
fective treatments available.

g) Reporting of trial characteristics

In addition to reporting the specific type of inter-
vention (eg.PFMT with biofeedback compared to
PFMT alone or electrical stimulation) and the pro-
fession adminstering the intervention, the interven-
tion needs to be described in such detail that other
investigators can reproduce the intervention. This
includes:

*  Ability to perform a correct PFM contraction.

. Frequency: number of home training sessions
and supervised training sessions (eg every
day, 3 times/week)

*  Number of repetitions and sets (eg. 12 sets x
3 times/ day)

*  Duration: length of each training session (eg.
20 minutes), and duration of the total training
period (eg, 3 months, 6 months)

. Intensity: In exercise science, this is usually
reported as % of one repetition maximum for
strength training. In pelvic floor muscle train-
ing it is often described as attempts to reach
maximum contractions or utilizing submaximal
contractions. Another description of intensity
is the holding time in seconds, eg: 6-8 sec

* Adherence: the degree to which participants
follow the prescribed protocol, usually report-
ed as a percentage of the total possible.

Educational material provided, such as DVDs, bro-
chures and booklets should be described.

Assessment: All devices used for assessments
(eg manometers, dynamometers, ultrasound and
EMG) must be described in detail, and their re-
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sponsiveness (ability to detect small changes), re-
liability and validity should be reported [111].

h) Adherence vs effectiveness

It is important to note that adherence is not the
same as the effectiveness of a program, as it is
possible to have high adherence, but still little ef-
fect of training. Hence, when reporting the effect
of conservative interventions it is ideal to measure
also the exposure variable that the treatment is
expected to change (eg muscle strength, ability
to relax etc). This variable should not be confused
with the primary or secondary outcomes of the in-
tervention (eg leakage measured with pad testing,
number of leakage episodes or QoL).

In many areas of conservative interventions there
are high quality RCTs, systematic reviews and
meta-analysis showing statistically significant and
clinically relevant differences between the inter-
vention and the untreated control group or other
interventions. Of conservative therapies, PFMT for
SUI/MUI has the strongest evidence to support its
use; further, the more intensive the program (more
supervision, higher dosage of training) the better
the effect. Therefore, when comparing new meth-
ods and innovations with established PFMT, it is
important to compare the new intervention with the
current best evidence, meaning the effective arm
of the reported RCTs. Unfortunately it is common
to compare new methods with an ineffective train-
ing protocol, thereby overestimating the effect of
the new method and claiming that it is equal to or
better than “the old method”. When comparing dif-
ferent methods the dosage also needs to be the
same in both treatment arms, eg when comparing
PFMT with and without biofeedback, the number
of supervised sessions, length of the sessions,
frequency of home treatment and duration of the
intervention must be the same.

i) Adverse events and cost

There are few adverse effects or complications
reported after conservative interventions, but
they do exist, eg in electrostimulation [112], and
adverse effects or lack of adverse effect, and in-
convenience to the patients should be reported.
Although seldom harmful, conservative treatments
are time consuming and can be costly for partici-
pants and paying parties because of the need for
close follow up during the interventions. Cost ef-
fectiveness studies are crucial to fully understand
where conservative therapies fit in the treatment
armamentarium.

J) Outcome measures

The need for use of responsive, reliable and valid
outcome measures in research is covered else-
where in this chapter. The RCTs published in con-
servative treatment have applied a huge variety
of outcome measures, making systematic reviews

and meta-analysis difficult or impossible to con-
duct. Therefore, in future research it is important
to use established and recommended outcome
measures. In addition to description and use of
responsive, reliable and valid primary and sec-
ondary outcome measures, future studies should
include description and assessment of adherence
to the intervention protocol, measurement of the
independent variable (the intervention; eg strength
training, relaxation training) and measurement of
the possible underlining mechanisms of how the
treatment works. It is usually not possible to blind
the participants or those providing the intervention,
but the assessors of outcome should always be
blinded to group allocation.

k) Specific and non-specific effects

There have been some concerns that the effect of
conservative treatments can be attributed to non-
specific effects such as the extra attention of the
therapist. The role of the therapist is to educate,
motivate and empower the patient to be able to
perform the actual program, secure high adher-
ence, and minimize drop-outs. In patient reported
outcomes and reports on quality of life it may be
difficult to separate the effect of the attention and
the actual effect. However, the effect of the at-
tention is less likely to affect outcomes such as
muscle strength, urodynamic assessments, pad
testing and morphological changes measured
by ultrasound and MRI. To minimize bias, all as-
sessments should be conducted by investigators
blinded to treatment allocation; the logistics of this
should be addressed during the planning phase of
the study. In a high quality RCT, Dumoulin et al
address the problem of attention in physiotherapy
research [115]. Women with persistent Ul, three
months after childbirth were randomized to ei-
ther two different training regimens or a control
group receiving relaxation massage for the back
and limbs for the same amount of time as the su-
pervised training groups. 70% were cured on pad
testing in both treatment groups while there was
no effect on urine loss in the relaxation massage
group. Participants in the massage control group
had improvement in disease specific quality of
life.

1) Power calculations and number of participants

Some of the RCTs on conservative treatments are
flawed by small sample sizes, this being especially
evident in electrostimulation studies and may ac-
count for negative effects caused by type Il er-
rors. It is important that future studies use results
of previous published studies to make appropriate
power calculations that incorporate estimates of
drop-outs and loss to follow-up to decide the op-
timal number of participants needed. Recruiting
large numbers of participants may come at the ex-
pense of the rigor of the intervention [116]. Weak
interventions (eg non-optimal training dosages or
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suboptimal electrostimulation parameters) are un-
likely to be effective and do not yield the true effect
of an intervention. In meta-analyses, adding RCTs
with large sample sizes but weak and ineffective
interventions, can dilute the effect of smaller RCTs
with higher methodological and interventional
quality [116].

m) Long term studies

To date there are no quality criteria for how to re-
port long term follow-up studies or how to conduct
meta-analyses of long term studies. Challenges in
long term follow-up studies include cross over to
the more effective treatment after cessation of the
original RCT, co-interventions during the follow-
up period, recurrent events (eg new pregnancy),
competing events (other diseases leading to in-
continence) and loss to follow up. For conservative
interventions it is expected that any training effect
will diminish over time if no maintenance training
is conducted or the pre- or co-contraction of the
pelvic floor muscles has not reached an automatic
level during the original trial. In order to control for
as many of the above mentioned factors as possi-
ble, it is recommended that the long term follow up
study should be planned together with the original
RCT. Loss to follow-up and adherence to the pro-
tocol during the follow-up period must be reported
[106, 111-1171].

Recommendations for conservative treat-
ment trials:

. Use correct terminology to describe the inter-
vention. HIGH

* Report details of ability to perform correct
contraction, dose-response issues and adher-
ence. HIGH

. Use recommended outcome measures with
high responsiveness, reliability and validity.
HIGH

«  Compare new methods with the best available
intervention. HIGH

. Use power calculation in planning of the study.
Avoid large sample sizes and weak (ineffec-
tive dosages) interventions. HIGH

*  For long-term follow-up studies report cross-
over, co-interventions, recurrent and compet-
ing events, adherence in the follow-up period
and loss to follow-up

2. EXPERIMENTAL DEVICES AND MATERIALS

Surgical research presents unique challenges to
efforts at optimizing patient care. It is important to
create a pathway for real advances while simul-
taneously protecting patient safety. When new
procedures are substantially different from prior
operations there should be a broad based prelimi-
nary exploration leading to a comparative trial if

warranted. At the same time, many minor modifica-
tions of surgical procedures are inappropriate for
randomized trials and if required, surgical progress
would be slowed [118].

a) Randomisation

It has been argued that the first patient in whom
a procedure is performed should be randomized
[119-120]. Alternatively, it has been suggested that
case series for new procedures are allowed until the
procedure finds its intended use and to avoid do-
ing studies while those performing the procedures
are on the “learning curve”. Typically, new surgical
procedures for incontinence have been reported as
case series [121-122]. Not only do surgical case
series provide the lowest level of evidence for treat-
ment effects, case series may be “harmful”. An ac-
cumulation of “positive” case series may present a
premature certainty about benefits of a procedure
and make it even more difficult to perform random-
ized trials [123-124]. Influential members of the
surgical community may endorse a new procedure
and if the procedure is considered better it may be
difficult to get surgeons and patients to randomize
or a trial may appear to be unethical with a “proven”
procedure [119, 123, 125].

b) Adoption by clinicians

Therefore, devices often are widely adopted by
clinicians based on anecdotal data, marketing, or
small case series. This raises a unique problem
for trials in this area: 1) Surgeon buy-in can be dif-
ficult to obtain as some surgeons (“early adopters”)
may perceive that the newest therapy is best and
thus be unwilling to randomize patients to receive
the traditional therapy, 2) Other surgeons (“late
adopters”) may perceive that the data available do
not support use of the newest therapy and thus be
unwilling to randomize patients, 3) Patients may be
unwilling to be randomized to traditional therapy
because they are influenced by marketing forces
propelling the newest devices to the forefront, and
4) Device companies frequently modify their mate-
rials or technique recommendations; therefore, by
the end of the 3-5 years it typically takes to com-
plete the earliest outcome assessment for a surgi-
cal randomized trial, the device tested is no longer
the same as the device used in the trial. Thus, the
results may be discounted as being no longer ap-
plicable.

c) Recruitment procedures

An important area of concern in surgical and de-
vice studies is patient recruitment procedures.
Both in this regard and for all components of a
study, we strongly support reporting according to
the CONSORT guideline for randomized trials and
the STROBE guidelines for observational studies.
Subjects should be enrolled in a manner that mini-
mizes selection bias. The protocol should detail the
procedure by which consecutive patients meeting
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the inclusion criteria are selected. All situations in
which a patient meets the inclusion/exclusion crite-
ria but is not offered enrollment by the investigator
should be documented. The number of patients who
decline enrollment should be stated, along with the
reasons. It is vital that clinician researchers do not
“cherry pick” from their patients, that is, that they do
not limit recruitment to those patients considered to
have the greatest chance of cure or lowest chance
of risk. The study population should be as gener-
alizable as possible. There should be a complete
accounting of all participants in the study including
the reasons for subject withdrawal.

Participants must be well informed about what is
known and not known about devices or procedures
being tested. They should not be led to assume that
because a device is on the market, it is “safe and
effective”, as gaining knowledge about this is the
purpose of the trial.

3. SURGICAL STUDIES

Cross-sectional studies of surgical procedures
by type can provide estimates of prevalence, varia-
tion by age, race, and region as well as morbidity
and mortality [126-127]. This type of information
raises important health policy questions regarding
physician practices, patient preferences for incon-
tinence treatment, and differential access to and
the utilization of care.

Case series are the most common study design
found in the surgical literature, especially for new
“innovative” surgical procedures. This is true de-
spite the fact that case series cannot account for
selection bias on the part of both the patient and
surgeon, non-reporting bias of failures or loss to
follow-up, lack of long-term follow-up, and provide
the lowest level of evidence for treatment effects.
Observational studies can provide important infor-
mation about effectiveness and complications of
surgical procedures, and also are very helpful in
designing and selecting potential randomized clini-
cal trials.

The randomized controlled trial is the accepted
“gold standard” for research of treatment effects.
In all surgical specialties, there has been growing
concern regarding the limited number of random-
ized controlled trials for surgical procedures, poor
methodological standards in those that have been
performed, and a perception that surgeons are
reluctant to rigorously test new surgical interven-
tions [119, 123, 128-129]. A number of reasons for
the paucity of surgical trials have been suggested
including the lack of a regulatory board similar to
the Food & Drug Administration responsible for the
development of new medications [130].

The body of literature of surgical randomized trials
in pelvic floor disorders is small, though increas-
ing. However, many RCTs have serious limita-
tions including a sample size too small to detect

differences between groups, lack of blinding of
the participants and/or individuals assessing the
outcomes, short follow-up, inclusion of limited
number of surgeons only, poor description of the
technique, and lack of standardized outcome mea-
sures. Multi-center treatment networks are useful
to overcome some of these limitations.

Differential drop out after randomization (or
for cohort studies, after the intervention) can
introduce bias. In a large and methodologically
sound randomized controlled trial comparing
the tension-free vaginal tape (TVT) and colpo-
suspension, a large number of women withdrew
from the colposuspension arm after randomiza-
tion [131-132]. The loss of participants after ran-
domization introduced bias in favor of the TVT
because the drop outs had less severe incon-
tinence resulting in the colposuspension group
having more severe incontinence. It has been
suggested that participants were only willing to
continue if they were randomized to the “new
and better” TVT procedure [132- 133]. Account-
ing for subjects “lost to follow-up” must also be
detailed as per the CONSORT and STROBE
recommendations. In the UK TVT RCT, drop out
after surgery was similar for both procedures. In
contrast, in two large study comparing two in-
continence procedures performed by the Urinary
Incontinence Treatment Network, randomization
was done in the operating room after the patient
was anesthetized and therefore no participant
was lost to randomization [134],[67].

For studies of specific surgical procedures, the
technique should be described in such detail that it
could easily be reproduced in another study. Stan-
dardization of the procedure may vary depend-
ing on the research question [135]. Surgical trials
using a small number of highly skilled surgeons
are analogous to medical trials where only compli-
ant patients are randomized, reflecting efficacy of
the procedure in an ideal setting. It may be more
generalizable to a mixture of skill level among sur-
geons in the community, and so reflect effective-
ness of the procedure in usual practice [124].

Masking of participants as to their assigned in-
tervention and those assessing the outcome is
particularly important for surgical trials for incon-
tinence because there may be enthusiasm by the
patient or surgeon for a new procedure, many
outcomes are based on the patient’s own assess-
ments such as symptom and quality of life scores,
and the intervention is primarily for improvement of
symptoms [118].

For new surgical procedures, important issues of
adequate informed consent and conflicts associat-
ed with incentives for developing, starting and using
new procedures have been raised. Informed con-
sent for a new procedure must include:
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* acknowledgement that the procedure is new
and has not been shown to be more effective
than a traditional approach

« discussion of potential complications, espe-
cially any integrally related to the procedure
or device

. disclosure that information on complications
are limited, and

« disclosure that the long-term benefits are un-
clear [122].

Incentives for adopting new procedures prior
to sufficient evidence can arise from self-interest
by attracting patients to one’s practice, industry
marketing, and patient desire for “cutting edge”
techniques. Industry sponsorship or a surgeon’s
financial interest must be disclosed.

Organizations and treatment networks have
been established to address many issues re-
lated to surgical interventions. Examples include
the UK National Institute of Clinical Excellence
(NICE www.nice.org.uk), the Australian Safety and
Efficacy Register of New Interventional Procedures-
Surgical (ASERNIP-S www.surgeons.org/asernip-
s), and the US treatment networks: Urinary Inconti-
nence Treatment Network (UITN http://www. niddk.
nih.gov/patient/uitn/uitn.htm) for the NIDDK and the
Pelvic Floor Disorders Network (PFDN). The NICE
and ASERNIP-S provide systematic reviews of new
operations, assessment of effectiveness, and rec-
ommendations that the technique has sufficient
data for widespread use, or that the techniques ap-
pear unsafe, or that further audit/research are re-
quired before its widespread usage. The UITN and
PFDN were established to provide the infrastructure
for multicenter large randomized controlled trials for
incontinence and prolapse.

Recommendations for Surgical and DeviceTrials:

* The safety and serious side effects of new
operations must be completely defined with
adequate follow-up so that risks can be
weighed against efficacy. At a minimum, this
requires more use of large scale, indepen-
dent, prospective, multicenter cohort studies
when RCTs are not practical. HIGH

» Safety and serious side effects of inconti-
nence devices must be completely defined
with adequate follow-up, especially for use
of implantable devices and biologic materi-
als, so that risks can be weighed against ef-
ficacy.HIGH

¢ Valid informed research consent is required
in all trials of surgical interventions, which is
separate from the consent to surgery. HIGH

«  We recommend ongoing research into the
usefulness of pre- and post-operative pre-

dictive testing (such as urodynamics, ultra-
sound, MRI, etc) in surgical trials. HIGH

. Reports of successful treatment should be
limited to subjects with a minimum (not mean)
of one year follow-up and should include a
patient perspective measure. Specific as-
sumptions about subjects lost to follow-up
should be stated. HIGH

. Randomization for surgical trials should oc-
cur at the time of surgery to minimize drop-
outs and switch of procedure HIGH

*  Long-term follow-up of RCT cohorts in an
observational cohort is recommended. HIGH

4. PHARMACOTHERAPY TRIALS

Although many RCTs have been published in recent
years on pharmacotherapy for urinary incontinence
a great deal more remains to be learned. The trials
have almost all been limited to 8-12 weeks of treat-
ment giving very little information about long term
safety and efficacy of drug therapy. Inclusion criteria
are often stringent, such that the study population
of healthy middle-aged people bears little resem-
blance to the patients for whom providers wish to
prescribe medication. There is less than adequate
information about special patient groups—men,
children, neurogenic patients, and especially the
frail elderly. Because incontinence creates such an
impact on the older population, good studies to de-
fine the utility and safety of drug therapy are greatly
needed in this group.

An issue of special relevance in trials of pharma-
ceutical agents (although germane to other treat-
ment modalities) is the controversy regarding
placebos in clinical 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 tested against
an inactive substance (placebo). In incontinence
studies, the placebo effect may be quite large, any-
where 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 medication. While this may be acceptable
to participants for short trials, it is neither ethical
nor feasible to withhold treatment for longer peri-
ods of time. Further, clinicians and patients gener-
ally want to know how a new drug compares with
established treatment.

Masking, while desired in all types of trials, is espe-
cially important in pharmacological trials. Further,
it is feasible to do in such trials (as opposed to sur-
gical or conservative interventions, in which mask-
ing may not always be possible) and thus should
be prioritized. However, the identical appearance
of two pills does not guarantee that participants
will be unaware of group assignment. Side effects

1883



common with anti-cholinergic therapy, such as dry
mouth, may unmask participants. Studies should
assess the degree to which masking was success-
fully maintained.

Recommendations for Pharmacotherapy Trials

«  As effective drug therapy is available for most
forms of incontinence, active drug comparator
arms are recommended for most trials. HIGH

*  Very little is known about the safety, efficacy
and tolerability of drug therapy beyond 12
week trials. A concerted effort is needed to
create this type of information base. Long-
term follow-up of RCT cohorts in an observa-
tional cohort is recommended HIGH

Xll. COST ANALYSIS

Economic and health policy outcomes are gaining
increasing importance, as policy makers deliber-
ate the values of different therapies. The financial
burden on the health care system, the patient and
patient’s family of various treatment options makes
cost an important outcome to measure. We rec-
ommend that cost analyses be planned with clini-
cal studies whenever possible. Costs may be in-
fluenced by economic and political factors that are
subject to change at any time; however, when basic
units of work, time, and resources are carefully de-
fined, models of costs remain useful even if market
forces change in an unforeseen manner.

In health and medicine, economic analyses are
descriptive and/or comparative. Descriptive data
include the socioeconomic cost caused by the dis-
ease and its current treatment, whereas compara-
tive data provide an economic evaluation of differ-
ent treatment strategies and interventions where
costs are compared to health outcomes.

There are several relevant types of cost analy-
sis, some of which require a high level of exper-
tise to conduct:

e Cost of iliness analysis (COI) typically quan-
tifies the burden of medical expenses (direct
costs) and the resulting value of lost produc-
tivity (indirect costs) attributable to a specific
condition such as an illness or injury [136],
[132].

e Cost effectiveness analysis (CEA) mea-
sures the costs and consequences of two or
more diagnostic or treatment pathways re-
lated to a single common effect or health out-
come. It then summarizes the results in ratios
that demonstrate the cost of achieving a unit
of health effect for different types of patients
and for variations of the intervention [137],
[133].

e Cost utility analysis (CUA) is a form of cost

effectiveness analysis in which particular at-
tention is paid to the quality of health outcome
related to treatment. In CUA, health effects
are expressed in terms of quality-adjusted life
years (QALYs) [138], [107]. AQALY is a mea-
sure of health outcome that assigns to a given
period of time a weighting that corresponds
to the health-related quality of life during that
period, and then aggregates these weights
across time periods. The QALY is important
because it considers both quantity and qual-
ity of life.

* Cost benefit analysis estimates the net so-
cial benefit of an intervention by comparing
the benefit of the intervention with the cost,
with all benefits and costs measured in dollars
[24], [134]. Health outcomes are converted
into monetary values using “willingness to
pay” (the value an individual would pay for re-
duction in illness severity) or “risk of death”
or “human capital” methods (an individual’s
value to society based on productivity or fu-
ture wages) [139- 140], [135-136].

Recommendations on Cost Analysis in In-
continence:

e Cost analysis should be incorporated into
clinical studies whenever possible [137].
HIGH

Xlll. RECOMMENDATIONS FOR
SPECIFIC PATIENT GROUPS

1. MEN WITH LUTS

When considering men with LUTS, one must con-
sider some unique factors which may influence
urinary tract symptoms independently of any inter-
vention, and so confound any data. These are the
presence of the prostate gland which can cause
bladder outlet obstruction (BOO), and the rarity of
sphincter incompetence except in men who have
undergone surgery for benign or malignant prostatic
disease. For short term outcomes after intervention
studies, these factors are unlikely to be relevant,
but longer term follow up, and large observational
or epidemiological studies may need to take these
factors and changes over time into account when
analyzing data. The prostate gland may complicate
research outcomes as a result of outflow obstruc-
tion (either at baseline, or development of a new
problem during follow up studies). Also, for patients
with prostate cancer (either at the time of enrolment,
or during follow up of longer studies), it is likely that
both the disease, and the treatment given (surgery
or radiotherapy) may alter urinary tract function and
symptoms independently of any intervention in the
study and thus confound the outcomes. , Overall,
about 2/3 of men with LUTS have urethral obstruc-
tion and over 50 % have detrusor overactivity, al-
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though a much smaller number have urinary incon-
tinence due to detrusor overactivity [141].

If prostate size is considered to be a variable that
could affect outcomes, measurement of prostate vol-
ume 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 ab-
sence indicated. Any associations between outcomes
and change in prostate size should be tested for us-
ing appropriate methods and reported. Consideration
should be given to stratifying participants by prostate
volume when there is suspicion that response to ther-
apy may be size dependent.

Insofar as about 2/3 of men with LUTS have blad-
der outlet obstruction (BOO), any research proto-
col in men should consider inclusion of a method to
screen for it. At the least, maximum free urinary flow
rates and measurement of post-void residual urine
should be recorded before and after treatment and
the effect of therapy on these parameters should be
documented simultaneously with assessment of the
primary outcome variables. Synchronous pressure-
flow studies are generally desirable and should be
included whenever feasible. Several pressure-flow
nomograms have been proposed to diagnose ob-
struction in men. The ICS nomogram is recom-
mended and it is important to specify which if any
nomogram is being used [142]

Recommendations for Research in Men:

« Measurement of prostate size should be per-
formed before and after treatment (at the
same time as continence outcome measures
where possible) whenever prostate size is
considered to be a potentially important vari-
able, or to change during the intervention and
follow up. HIGH

. Maximum free flow rate and measurement of
post-void residual urine should be recorded
pre-treatment and the effect of therapy on
these parameters should be documented si-
multaneously with assessment of the primary
outcome variables. HIGH

. Participants should be stratified by prostate
size at randomization when size is considered
to be a potentially important determinant of
treatment outcome. LOW

2. WOMEN WITH LUTS
a) Hormonal effects

Our knowledge of hormonal influences on the lower
tract remains limited. Recent RCTs and prospective
cohort studies have demonstrated that hormone re-
placement therapy (HRT) does not improve or may
worsen incontinence [143-145). It therefore seems
appropriate that information about menstrual and
hormonal status should be an integral part of the
baseline history. New studies designed to examine

the influence of hormones on incontinence (if consid-
ered ethical by an appropriate review board) should
include details of hormonal status (premenopausal,
postmenopausal without HRT, post-menopausal with
HRT), the route and type of HRT (oestrogen only,
combined sequential, combined continuous), and
whether or not oophorectomy has been performed.

b) Obstetric History

The influence of vaginal childbirth on the structure
and function of the female pelvis is the focus of much
recent and ongoing research but the complex inter-
actions remain incompletely understood. While it is
clear that childbirth, and particularly vaginal childbirth
increases the risk of incontinence and pelvic organ
prolapse, the potential effect of further childbirth on
previous or current treatments of incontinence (espe-
cially surgery) has yet to be determined.

Potentially confounding variables include: num-
ber and route of deliveries (vaginal/Cesarean),
use of forceps or vacuum, infant birthweight and
head circumference, duration of second stage
of labor, use of episiotomy and any vaginal or
perineal trauma, and epidural anaesthesia. The
importance of these variables will depend upon
the specific study design; for randomised stud-
ies the allocation process should balance these
between groups, but consideration should be
given to stratifying or minimizing the randomiza-
tion against one or more of these important fac-
tors, depending on the exact intervention. For
epidemiological or observational research each
of these factors should be collected and included
in univariate and multivariate analyses.

c) Pelvic Organ Prolapse

The effect of pelvic organ prolapse on lower urinary
tract function remains poorly understood. Pelvic
organ prolapse may potentially affect lower urinary
tract function by obstruction of the urethral outflow,
and thereby mask sphincter weakness (so called
“occult” stress incontinence). Emerging evidence
suggests that prolapse may contribute to the symp-
toms of OAB and correction of the prolapse may
modulate these symptoms. Thus, it is important to
include assessment of pelvic organ prolapse in in-
continence research on women. A validated assess-
ment method for prolapse should be used to identify
the stage of proplase; the Pelvic Organ Prolapse
Quantification System (POP-Q) [9] is recommend-
ed. Research protocols should be developed, either
excluding women with prolapse severity beyond a
specified stage, or the analysis plan should include
stratification for stage of prolapse in randomization,
and adjustment for prolapse stage in any analysis.
For larger studies where regression analyses are
planned, stage of prolapse should be considered a
mandatory factor for inclusion. Prolapse should be
graded at the same time as the outcome assess-
ment for incontinence and LUTS is performed.
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Recommendations for research in women:

. Specific information about menopausal sta-
tus, hysterectomy, parity/obstetric history,
and hormonal status should be included in
baseline clinical trial data and controlled for
in specified analyses in the research proto-
col. HIGH

*  High quality, symptom and bother scores
(e.g.,ICIQ-FLUTS, KHQ, PISQ, ICIQ-
FLUTSsex) validated in women should be
employed when assessing outcomes HIGH

» Standardized assessment of pelvic organ
prolapse (by POPQ) should be performed
before treatment and at the time of other
outcome assessments in all research where
prolapse and continence outcomes are being
assessed. HIGH

e Criteria for cure/improvement/failure from
incontinence treatment should be defined in
the protocol based on patient perception as
well as objective and semi-objective instru-
ments such as validated questionnaires, dia-
ries and pad tests. HIGH

« Assessment of the impact of treatment
on sexual function should be performed
with other outcome assessment when
appropriate. MEDIUM

3. FRAIL OLDER AND DISABLED PEOPLE

There are a number of unique and pertinent re-
search issues for this population.

In the frail elderly, important variables include:

¢ Demographic information: Advancing age,
white race, and women [145-148) are asso-
ciated with an increase risk of incontinence
and each of these variables should be ad-
justed for in most analyses.

*  Medical Conditions: Medical conditions re-
lated and unrelated to the lower urinary tract
have been shown to increase the risk of in-
continence in older women and are especial-
ly important to assess in the frail older popu-
lation [147, 149-151]. Prior hysterectomy has
also been suggested as a potential risk factor
for incontinence in older women [152-153].

*  Medication Inventory: Certain medications
may exacerbate incontinence and therefore
a complete medication inventory is essential
[151, 153-155].

*  Physical function: Mobility is often impaired
in the frail elderly and impacts urinary control
[156], therefore mobility should be assessed
using validated instruments such as the Bar-
tel Orcats or ADL scales [156-157]. Data on
walking aids or wheelchairs, gait speed, and
manual dexterity may also be collected.

*  Cognitive function: Cognitive function im-
pairment and/or dementia increase the risk
of incontinence [158]. The Mini-Mental Sta-
tus Scale Examination [130] assesses global
cognitive function, and the Confusion As-
sessment Method (CAM) [159] is a standard-
ized assessment for delirium. A battery of
neuropsychological tests to measure subtle
impairments in cognitive function include the
Buschke Selective Reminding Test (verbal
learning and memory) [160], the Digit Symbol
(incidental memory, visual scanning and mo-
tor speed) [161], and the Trails A (attention
and visual) [162].

Outcome measures should be selected for appli-
cability to the frail elderly. Commonly used self-re-
ported measures of frequency of urinary symptoms,
severity, or level of bother may not be possible in the
cognitively impaired frail elderly patient. Similarly,
voiding diaries that have been shown to be valid and
reliable in assessing urinary frequency, nocturia, and
incontinence episodes by type [138, 162-164] may
not be feasible or reliable. Motivated and trained
staff, caregivers, or family members may be able to
adequately collect diary data; however, this has not
been validated.

In nursing home or inpatient settings, wet checks by
staff at set intervals have been used in a number of
studies. There are limitations to the measurement in-
cluding visually determining what is “wet” because of
new absorbent materials and staff reports not always
being reliable or valid, due to underreporting [165-
166]. To overcome the limitation of defining wetness
and underreporting, 24-hour pad weighing tests
[167-168] may be used. Pad weighing tests and wet
checks are feasible and can provide important out-
come data if staff is well trained and checks are of-
ten [14]. New outcome measures specific to the frail
older population such as increased socialization or
decreased caregiver burden need to be developed.

4. CHILDREN

The conduct of clinical research in children is
generally more difficult than in adults. Four over-
riding issues separate pediatric research from the
general recommendations. First, physiology varies
widely within the group referred to as “children”, dif-
fers from adults, and changes with time. Because
children are growing, any treatment, especially
pharmacological and surgical therapy, may affect
them profoundly in the long term. This is particu-
larly true of the immature brain, nervous system
and other incompletely developed systems. Sec-
ond, compliance with therapy is more complicated
as children may depend on caregivers to administer
treatment in many studies. Third, reporting of symp-
toms and outcomes may be difficult. Symptoms re-
ported by a caregiver may not be interpreted in the
same way as the child. Finally, the issue of informed
consent is complex with children.
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Urinary incontinence in children falls into four
main categories: neurogenic (myelomeningo-
cele and other less common neurogenic etiolo-
gies), monosymptomatic nocturnal enuresis,
detrusor overactivity, and dysfunctional void-
ing without neurologic disease. This issue of age
groups is most crucial in children with myelome-
ningocele. These children are often on medication
beginning at a very young age and continuing for
many years; the long-term safety of medications
in children must be established in all age groups.
Therapy for other causes of incontinence in chil-
dren tends to start at a later age, by which time
size is the main difference between children. 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 treat-
ment of liver and central nervous system function.

Assessment of compliance with therapy is al-
ways difficult, and even more so with children.
Compliance with voiding diaries, a significant
issue in the adult population, may be even more
problematic with children. The social and fam-
ily interactions between the child and parent or
carer can influence the accuracy of data collec-
tion and treatment compliance, both positively
and negatively.

Outcome measures are not as well developed in
children as in adults. Validated, age-specific symp-
tom and disease-specific quality of life instruments
must be developed for the pediatric population. Early
efforts in this area have been reported for dysfunc-
tional voiding [169] and daytime incontinence [170];
much more work remains to be done. Invasive uro-
dynamics can be used when deemed appropriate
(specifically in the neurogenic population); however,
the test-retest reproducibility of urodynamic investi-
gations in children is still under investigation.

Recommendations for Research in Children:

* Long-term follow-up is of critical importance
in the pediatric population in order to as-
certain the effect of a treatment on normal
growth and development. HIGH

. Research is needed to develop standardized
outcome measures including validated, age-
specific symptom and disease-specific quality
of life outcome measures. MEDIUM

5. NEUROGENIC POPULATIONS
a) Classification

Classification of NLUTD has three primary
aims—to aid in discriminating or identifying an
unknown underlying neurological disease pro-
cess, to characterize the nature of the dysfunc-
tion 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 neurogenic in-
continence and must be reflected in study design
and patient description.

Itis difficult to find a classification system of NLUTD
as a base for research that is satisfactory for each of
the three aims. The published systems have been
reviewed in detail [171]. Both the disease process
and the site of the neurologic lesion(s) are relevant
in the study of NLUTD, yet even this information is
inadequate to predict the functional characteristics
for an individual patient. There is no one method
that meets the broad needs of classification in
this group. Typical or classic cases are often well
described but it is especially difficult to describe
mixed and incomplete lesions. Thus, classification
systems necessarily oversimplify or become ex-
tremely cumbersome. Finally, it must be acknowl-
edged that the complexity of neurologic diseases
and variations in individual behavior almost always
call for a customized approach to therapy, further
complicating research in the neurogenic patient.
All of these factors complicate study design as it
becomes difficult to create workable inclusion and
exclusion criteria that apply to other than a nar-
row segment of the neurogenic population. Ideally
a broad population of potentially relevant partici-
pants would be enrolled in research studies with
full characterization of both the neurologic condi-
tion and the nature of the lower urinary tract dys-
function so as to allow for subgroup analysis.

b) History and evaluation:

Study planning is best undertaken with the cooper-
ation of urologist, neurologist, and other clinicians,
who have a specific interest and special training in
the neurogenic patient. Baseline data collected by
history in subjects with neurogenic lower urinary
tract disorders should include:

* bladder volumes by diary or examination
(maximum voided or catheterized volume,
post voiding residual urine, total capacity);

* mechanism of bladder evacuation: normal (vo-
litional), spontaneous involuntarily (“reflex”),
Credé, sterile intermittent catheter (SIC),
clean intermittent catheter (CIC), intermittent
catheter by second person, or suprapubic or
urethral catheter;

. use of external appliances (e.g., diaper or pad
use, condom catheter, urethral catheter, su-
prapubic tube);

« the typical time span of continence (conti-
nence interval) following last bladder evacu-
ation and maximal continent bladder volume.

*  bowel function, sexual function, and specific
neurologic deficits

« the evolution of the condition of (changes in)
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the upper tract should be included in the out-
comes evaluation of treatment for NLUTD.

Where possible these factors should be con-
trolled for in analyses, and stratified for in ran-
domization for interventional studies, or pa-
tients with certain factors should be excluded.
The details will depend on the research ques-
tion to be asked.

c) Urodynamics:

Baseline urodynamics are recommended for
research studies of neurogenic incontinence,
because the symptomatic response is usually
of lesser relevance, compared to objective re-
sponse in NLUTD, especcially where NDO or re-
duced compliance is involved in the dysfunction.
Neurogenic disorders commonly cause complex
and generalized lower tract dysfunction, often
with combined bladder and urethral sphincter
abnormalities.

Recommendations for Research in Popula-
tions Affected by Neurogenic Lower Urinary
Tract Dysfunction:

. Detailed urodynamic studies are recom-
mended for classification of neurogenic lower
urinary tract disorders in research studies
because the nature of the lower tract dys-
function cannot be accurately predicted from
clinical data. Videourodynamic studies are
preferred but are not mandatory. LOW

¢ An area of high priority for research is the
development of a classification system to
define neurogenic lower urinary tract dis-
orders. Relevant features could include the
underlying diagnosis, the symptoms, more
precise documentation of the neuromuscu-
lar lesion by clinical neurophysiologic test-
ing, and the nature of the urodynamic ab-
normality. LOW

6. RECOMMENDATIONS FOR RESEARCH IN
POPULATIONS AFFECTED BY FAECAL IN-
CONTINENCE

« High quality, validated, symptom and
bother scores (e.g., ICIQ-BS, Wexner
score, FQIL, Manchester Questionnaire,
FISI) should be employed when assess-
ing outcomes HIGH

. Due to the high concordance of faecal and
urinary incontinence, and the potential

for urinary incontinence therapy to affect
bowel function, data on faecal incontinence
should be collected at the outset and dur-
ing trials of urinary incontinence whenever
practical. HIGH

7. RECOMMENDATIONS FOR RESEARCH IN
POPULATIONS AFFECTED BY BLADDER
PAIN SYNDROME (INCLUDING INTERSTI-
TIAL CYSTITIS)

. Broader entry criteria should be used to re-
flect the full spectrum of the BPS/IC patient
population. MEDIUM

* The primary endpoint of BPS/IC trials
should be patient driven and the Global
Response Assessment is recommended.
A wide spectrum of secondary endpoints
will be useful in defining the effect of treat-
ments. MEDIUM

8. RECOMMENDATIONS FOR RESEARCH IN
POPULATIONS AFFECTED BY PELVIC OR-
GAN PROLAPSE

. A validated standardized assessment of pro-
lapse (eg POP-Q) should be used for base-
line and outcome assessments. HIGH

*  Complete reporting of outcomes including a
validated assessment of anatomy, functional
status, and complications is essential. HIGH

«  Complications/adverse events (especially for
mesh) must be explicitly and completely

. Long term outcomes (> 2 years) of interven-
tion studies are needed HIGH

XIV. CONCLUSIONS

The 2012 Consultation examined and classified
available data in order to determine the level of
evidence that supports our care of incontinent pa-
tients. This committee’s contribution was to pro-
vide guidance to facilitate high quality research
for the next Consultation. All quality research, be it
prospective or retrospective, clinical or preclinical,
begins with a clear research question and benefits
from detailed planning—establishing a clear and
relevant hypothesis, developing a trial of appropri-
ate magnitude to accept or reject the hypothesis,
and defining methods of adequate sensitivity and
specificity to produce credible data.
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