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Abstract
Introduction Neurogenic bladder following acute spinal cord injury (SCI) increases urinary tract infection (UTI) risk and
affects quality of life and health system costs.
Objectives This study aimed to identify, describe and evaluate quality of clinical practice guidelines (CPGs) for managing
neurogenic bladder following SCI.
Methods A comprehensive search covered six electronic databases (PubMed, Web of Science, Health Systems Evidence,
Cochrane, CINAHL, Epistomonikos) and 12 CPG portals. Inclusion criteria were English language CPG; includes
recommendations for managing neurogenic bladder in adults; all phases of care; published 2011 onwards in peer-reviewed
journal/CPG portal. For eligible CPGs, key characteristics including years covered by CPG searching and number of
neurogenic bladder recommendations were extracted. Quality appraisal used the AGREE II instrument. Appraiser agreement
was assessed using the intraclass correlation coefficient.
Results Searching yielded 4028 citations and eight relevant CPGs. Collectively the CPGs contained 304 recommendations.
Over half (160) pertained to assessment, surgery or education. Most surgery recommendations were from older CPGs; more
recent CPGs emphasised conservative therapy. Methodological quality across CPGs was good in the domains of ‘clarity of
presentation’ (84% mean domain score), ‘scope and purpose’ (72%) and ‘editorial independence’ (68%). There were
shortcomings in the domains of ‘rigor of development’ (52%) ‘stakeholder involvement’ (42%) and ‘applicability’ (33%).
Conclusion CPGs for the management of neurogenic bladder following SCI are generally robust in stating their scope and
clearly presenting recommendations. Only three CPGs attained domain scores over 70% pertaining to methodological rigor.
Future CPGs should also focus on providing implementation / audit resources and incorporating patient perspectives.

Introduction

Disturbance to the nerves supplying the urinary bladder,
known as neurogenic bladder, is common following acute
spinal cord injury (SCI) [1, 2]. Neurogenic bladder in adults

is defined as “abnormal or difficult function of the bladder,
urethra (and/or prostate in men) in mature individuals in the
context of clinically confirmed relevant neurologic dis-
order.” [3] Neurogenic bladder negatively impacts func-
tional recovery, health-related quality of life, length of stay,
and health care costs due to the loss of voluntary bladder
control and increased risk of urinary tract infection (UTI)
[4]. For these reasons, urological management is a care
priority for both inpatient and community-based persons
with SCI [5]. Urological management includes a broad
range of interventions including catheterisation approaches,
for example indwelling, intermittent, and suprapubic; [6]
assisted bladder emptying; electrical stimulation; pharma-
cological agents and surgery [7, 8].

Clinical practice is optimised when informed by the best
available evidence [9]. Clinical Practice Guidelines (CPGs)
are defined as “systematically developed statements to assist
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practitioners’ and patients’ decisions about appropriate
health care for specific clinical circumstances” (Field and
Lohr 1990) [10]. Because they identify the nature, volume,
and quality of research evidence supporting clinical
recommendations and connect this information with clin-
icians at the point of care [11], CPGs can improve decision-
making and, ultimately, clinical outcomes [12]. CPGs can
also play a role in improving consistency of care, in pro-
viding patients and other stakeholders with information
regarding the treatment they should be receiving, and in
influencing health policy to enhance treatment efficiency
and patient access to services [11].

Access to up-to-date, high-quality CPGs is therefore
important for both clinicians and persons with SCI, parti-
cularly given the breadth of approaches to neurogenic
bladder management following SCI. Evaluating the meth-
odological quality of CPGs aids in the interpretation of their
recommendations and identifies future priorities for guide-
line development. The aim of the present study was to
identify and evaluate the methodological quality of pub-
lished CPGs for neurogenic bladder management following
SCI.

Methods

Guideline search and selection

To identify relevant published guidelines, six electronic health
databases and 12 web-based CPG portals were searched. The
databases were PubMed (US National Library of Medicine,
National Center for Biotechnology Information, NCBI), Web
of Science (Institute for Scientific Information, ISI), Health
Systems Evidence (McMaster University, Canada), The
Cochrane Database (Wiley), CINAHL (EBSCOhost) and
Epistomonikos (Epistomonikos Foundation, Chile). Key
search terms included ‘spinal cord injury’, ‘neurogenic blad-
der’, ‘neuropathic bladder’ and ‘bladder management.’

All searches were conducted on 9 November 2015 and
updated on 19 February 2018. Appendix 1 lists all websites
searched. Appendix 2 contains an example of the search
strategy used for health databases (PubMed). Titles,
abstracts and full-text publications were evaluated for
inclusion using the following criteria:

Patient group: adults with neurogenic bladder dysfunc-
tion arising from SCI (guidelines could also include
reference to other causes of neurogenic bladder e.g.
multiple sclerosis, stroke)
Study type: Clinical Practice Guideline (CPG), defined as
above [10]. The guideline had to include specific practice
recommendations and be evidence based, as reflected by

the following items on the Appraisal of Guidelines for
Research and Evaluation (AGREE II) instrument: [13]

‘Systematic methods were used to search for evidence’
‘There is an explicit link between the recommenda-
tions and the supporting evidence’

Scope: the scope of the CPG was required to specifically
focus on, or incorporate, recommendations for manage-
ment of the Neurogenic Bladder following SCI. All
bladder management techniques and all outcomes
measures were eligible.
Phase of care: all relevant phases of care including
community-based care.
Date Range: searching was conducted for CPGs
published from 2011 onwards in order to capture the
most recent evidence (date range unlimited for searches
within each guideline).
Language: English.
Accessibility: published in peer-reviewed journals, or via
CPG portals.

Two researchers (PB and DG) evaluated titles and
abstracts from database searches to identify potentially
relevant publications for full-text review and two
researchers reviewed websites to identify publications for
full-text review (PB and BW). Full-text publications from
both databases and websites were reviewed by at least three
researchers (drawn from PB, DG, BW and SG) with dis-
agreements or uncertainties regarding inclusion resolved
through discussion.

Data extraction

The following data were extracted from each CPG by PB:
country of origin, year of publication, years covered by
literature searching, number of neurogenic bladder care
CPG recommendations in total, and number of CPG
recommendations pertaining to specific neurogenic bladder
management techniques. For the purpose of calculating the
number of CPG recommendations, a CPG recommendation
was defined with reference to the Appraisal of Guidelines
for Research and Evaluation (AGREE II) instrument criteria
for evaluating clarity of presentation (Item 17):

● “description of recommendations in a summarized box,
typed in bold, underlined, or presented as flow charts or
algorithms

● specific recommendations are grouped together in one
section” [page 31] [14]

CPGs were categorized under their primary headings as
used in the CPGs.
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Quality appraisal

Eligible CPGs were evaluated using the Appraisal of
Guidelines for Research and Evaluation (AGREE II)
instrument [13]. The AGREE II comprises 23 quality
appraisal items across six domains: (1) scope and purpose,
(2) stakeholder involvement, (3) rigor of development, (4)
clarity of presentation, (5) applicability and (6) editorial
independence. A further item rates the overall quality of the
guideline. Each item is scored on a scale from 1 (absence of
information or concept very poorly reported) to 7 (excep-
tional quality of reporting, all criteria for item met) [13].
The AGREE II has established construct validity [15] and
inter-rater reliability [16], and AGREE II quality ratings
have been shown to be significant predictors of guideline
endorsement and overall intention to use a guideline [16].

In accordance with the AGREE II instrument protocol,
each CPG was independently evaluated by at least two
raters drawn from the entire research team (PB, BW, SG,
DG, EG and MB). At least four raters evaluated the CPGs
initially identified; for the update search two raters were
used. For each guideline:

Standardized Domain Scores for each of the six domains
were calculated based on the AGREE formula: (Obtained
Score from all raters—Minimum Possible Score from all
raters)/(Maximum Possible Score from all raters—Mini-
mum Possible Score from all raters).

Individual scores for the 23 AGREE items and the
summary overall quality score were calculated by totaling
the scores given by all raters and dividing this by the
maximum possible score for each item.

Agreement between raters on evaluation of each AGREE
II criteria within each eligible CPG was assessed using an
intra-class correlation coefficient (2-way random model,
IBM SPSS Statistics Version 25).

The AGREE manual does not set a benchmark of
minimum domain scores representing ‘high’ or ‘poor’
quality; users are advised to set their own criteria based on
the context of their appraisal project [14]. In this project,
scores are reported against a benchmark of 50%, where
scores higher than 50% represent higher quality and scores
below 50% represent lower quality.

Results

Figure 1 presents an overview of results of searching,
screening and full-text review based on the PRISMA
systematic review reporting guidelines [17]. Searching
yielded 3795 citations after removal of duplicates, of
which 55 full-text documents were reviewed. Eight CPGs
met all inclusion criteria. These were from the following
organisations:

(n = 3,740)

Fig. 1 Flow diagram for
identification of relevant CPGs
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● German Society of Urology (DGU) [18]
● Society of Urodynamics, Female Pelvic Medicine and

Urogenital Reconstruction (SUFU) [19]
● Neurologic Incontinence Committee (NIC) [20]
● European Association of Urology (EAU) [8]
● National Clinical Guideline Centre (NCGC) [21]
● Scottish Intercollegiate Guidelines Network (SIGN) [22]
● Joanna Briggs Institute (JBI) [23]
● Consortium for Spinal Cord Medicine (CSCM) [24]

Table 1 presents an overview of included CPGs. Only
two CPGs encompassed literature up to and including the
last five years (EAU, SUFU). The included CPGs collec-
tively contained 304 recommendations pertaining to man-
agement of the neurogenic bladder. Over half of these
pertained to surgery (67 recommendations) assessment (61),
or education/support (32). Other categories with 20 or more
recommendations were pharmacological agents (25),
urinary tract infection (including prevention; 20) and
intermittent catheterisation (22—a further 19 recommen-
dations for indwelling catheterisation).

Quality appraisal

Table 2 presents scores by each of the six AGREE domains
for each CPG. Table 3 presents the scores by individual
AGREE items for each CPG, revealing specific areas of
higher and lower performance. Guidelines with domain
scores over 50% in all six domains were those of the Scottish
Intercollegiate Guidelines Network (range 65–92%) and the
National Clinical Guideline Centre (range 62–94%), as
reflected by their overall quality scores which were both over
80% (Table 3).

Across all guidelines, methodological quality was high-
est in the domains of (a) ‘clarity of presentation’ (domain 4,
mean score 84%; mean scores across three items 86–90%),
(b) ‘scope and purpose’ (domain 1, 72%, means 69–85%,
three items) and (c) ‘editorial independence’ (domain 6,
68%, means 69–75%, two items). The domain score was
reasonable in the area of ‘rigor of development’ (domain 3,
52%, means 39–77%, eight items). CPGs generally per-
formed well in the areas of linking recommendations to
evidence (mean 77%), considering benefits, side effects and
risks (75%), using systematic search methods (69%) and
describing inclusion criteria (61%).

Appraisers identified the following areas for improve-
ment: (a) describing the strengths and weaknesses of the
literature (55%), (b) describing how recommendations were
formed (58%), (c) having the CPG externally reviewed
(39%) and (d) outlining CPG updating procedures (41%).
These contributed to the relatively lower overall domain
score.
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Domain score were lowest in ‘stakeholder involvement’
(domain 2, 42%, means 31–65, three items) and ‘applic-
ability’ (domain 5, 33%, means 37–48%, four items). The
low score for stakeholder involvement was due pre-
dominantly to failure to seek the views of the target popu-
lation for the CPG—an area in which only two CPGs
performed satisfactorily (NCGC and SIGN). Performance in
all four items within the ‘applicability’ domain was poor,
with no individual item generating a mean score above 50%
across all CPGs and only two CPGs satisfactorily addres-
sing the majority of items in this domain (NCGC and
SIGN).

Appraiser agreement

Table 4 presents Intraclass Correlation Coefficients (ICCs)
for agreement among raters across the eight CPGs eval-
uated. Agreement between raters was very good overall,
with very high agreement (ICC ≥ 0.90) for five CPGs, high
agreement ( ≥ 0.80) for one CPGs and ICCs of 0.791 and
0.614 for the remaining two CPGs.

Discussion

This project is the first known comprehensive search and
evaluation of the methodological quality of CPGs addres-
sing management of the neurogenic bladder following SCI.
Systematic evaluation of CPG content enables an overview
of all available CPGs addressing a clinical care area that can
identify practice patterns and trends. This gives practicing
clinicians an entry point to available evidence-based
approaches to care. Appraisal of methodological quality of
CPGs can identify both primary research opportunities
(where there is uncertainty over treatment effectiveness
owing to a lack of high-quality studies) and areas of focus
for CPG developers. The strengths of this project included
the use of AGREE II, a validated critical appraisal instru-
ment for CPGs, and very good agreement among aTa
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Table 4 Appraiser agreement across 8 included neurogenic bladder
management clinical practice guidelines

Guideline Intraclass correlation coefficient

DGU 2017 [18] 0.920

SUFU 2017 [19] 0.900

NIC 2016 [20] 0.953

EAU 2015 [5, 6] 0.833

NCGC 2012 [16] 0.791

SIGN 2012 [22] 0.614

JBI 2011 [4, 18] 0.902

CSCM 2006 [17] 0.936
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relatively large pool of raters, which enhances confidence in
the AGREE II appraisal findings.

While some critical appraisal tools employ weighting of
scores to reflect their relative importance [25], all appraisal
items are given equal weight in the AGREE II instrument. It
could therefore be argued that some items considered of
particular importance in guideline development—for
example systematic searching for evidence—are not ade-
quately weighted in the overall scores. This aspect of the
AGREE II appraisal should be taken into consideration
when interpreting the findings of this study. Another lim-
itation of this review is the focus on English-only CPGs, as
it was not feasible to translate non-English CPGs. It is
possible that inclusion of non-English CPGs could alter the
findings of this review in relation to both CPG quality and
CPG content. Finally, the scope and focus of the included
CPGs varied, with some covering all aspects of neurogenic
bladder management and others focusing on specific areas
of care. Whilst not a limitation of the CPG review process,
clinicians should bear in mind that due to this variation
there are limited recommendations in some areas of neu-
rogenic bladder management.

The eight CPGs included in this study collectively con-
tained 304 recommendations, with the highest volume of
recommendations in the areas of surgery (n= 67), assess-
ment (n= 61), education/training (n= 32) and intermittent
catheterisation (n= 22). Although this project focused on
CPG quality rather than content, it is interesting to observe
the relatively high volume of surgical recommendations,
which encompass multiple types of surgery including stents,
sphincterotomy, urinary diversion and bladder augmentation.
It should be noted that 23 of these recommendations were in
the oldest of the included CPGs, published in 2006 [24].
More recent CPGs, for example that of the European Asso-
ciation of Urology [8], conclude that numerous conservative
and non-invasive options should be considered before sur-
gery. This signals a shift in management over this decade
away from surgical to conservative treatment. For example,
intermittent catheterisation has recently been described as
“the treatment of choice for patients with difficulty emptying
their bladder due to neurogenic and non-neurogenic causes,
due to its wide availability and minimally invasive nature” (p.
931) [26]. This trend is further underlined by the relatively
high volume of education/training recommendations (32)
amongst the included CPGs. Similarly, trends can be iden-
tified in pharmacological management, with the oldest of the
CPGs focusing on alpha-blockers [24] and more recent
guidelines covering antimuscarinic [20] and antibiotic pro-
phylaxis agents [19].

The findings of AGREE II appraisals have important
implications for CPG development in this field. The mean
domain score of 52% for ‘rigor of development’ is modest.
Exploration of the individual items within this domain

indicates the included CPGs used robust evidence search,
selection and appraisal techniques; linked recommendations
to supporting evidence, and considered risks versus benefits
in formulating recommendations. High performance in
these aspects of CPG development enables end-users to
have confidence that sound processes were used to identify
evidence and link this evidence to the recommendations.
Future guidelines in this area, in addition to considering
these aspects, should describe the strengths and weaknesses
of the literature, be explicit about how recommendations
were formed, have the CPG externally reviewed and outline
CPG updating procedures.

Many factors influence clinicians in determining the most
useful CPGs for their practice. According to the Consolidated
Framework for Implementation Research (CFIR) these include
specifics of the intervention (for example strength of evidence,
adaptability, cost, complexity); patient needs and peer influ-
ence; organisational characteristics including implementation
readiness; and individual clinician beliefs and attributes [27].
Information and tools to implement guideline recommenda-
tions into practice are therefore a critical component of CPGs.
Lack of such information and tools was a clear shortcoming of
the included CPGs, with a mean domain score for ‘applic-
ability’ of only 33%. Deficiencies in implementation guidance
and audit practice have been a consistent finding across mul-
tiple CPG reviews, for example in the area of traumatic brain
injury [28–30]. A lack of tools to implement and monitor CPGs
or CPG recommendations risks wasting the considerable
resources invested in creating CPGs. One way to address this
limitation would be to ensure that researchers with expertise in
implementation science are involved in guideline development
so that the full potential of CPGs to benefit patients and the
health system can be realised and measured.

‘Stakeholder involvement’ was another area in which
shortcomings were identified across the guidelines appraised,
especially with regards to seeking views of patients and
unpaid carers of people with SCI. Patient preferences, along
with research evidence and clinical experience, are founda-
tions of evidence-based practice [31]. In recent years there has
been increasing emphasis on ensuring that the patient voice is
an integral part of the medical research agenda, for example
through the establishment of the Patient-Centered Outcomes
Research Institute (PCORI) [32]. In this context, CPG
developers should redouble their efforts to ensure that views
and preferences of the target population are incorporated into
CPG development.

Conclusion

This paper provides an assessment of the content and quality
of CPGs focused on the management of neurogenic bladder
for persons with SCI. Eight CPGs were identified. Results of
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quality appraisal indicated that existing guidelines have
generally employed systematic methods of searching for,
selecting and appraising research evidence underpinning
clinical practice recommendations within the guidelines;
articulated their overall objectives, scope and audience well;
and produced unambiguous, clearly identifiable recommen-
dations. The assessment has also highlighted the need for
future CPGS to in this healthcare area to focus on co-
production with involvement from all relevant stakeholders,
and provide CPG implementation and adoption resources.

Data availability

The datasets generated and/or analysed during the current
study are available from the corresponding author on rea-
sonable request.
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