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Abstract
Background/Objectives: Clinical Practice Guidelines (CPGs) have been published on a number of topics in
spinal cord injury (SCI) medicine. Research in the general medical literature shows that the distribution of CPGs
has a minimal effect on physician practice without targeted implementation strategies. The purpose of this
study was to determine (a) whether dissemination of an SCI CPG improved the likelihood that patients would
receive CPG recommended care and (b) whether adherence to CPG recommendations could be improved
through a targeted implementation strategy. Specifically, this study addressed the ‘‘Neurogenic Bowel
Management in Adults with Spinal Cord Injury’’ Clinical Practice Guideline published in March 1998 by the
Consortium for Spinal Cord Medicine

Methods: CPG adherence was determined from medical record review at 6 Veterans Affairs SCI centers for 3
time periods: before guideline publication (T1), after guideline publication but before CPG implementation
(T2), and after targeted CPG implementation (T3). Specific implementation strategies to enhance guideline
adherence were chosen to address the barriers identified by SCI providers in focus groups before the
intervention.

Results: Overall adherence to recommendations related to neurogenic bowel did not change between T1 and
T2 (P ¼ not significant) but increased significantly between T2 and T3 (P , 0.001) for 3 of 6 guideline
recommendations. For the other 3 guideline recommendations, adherence rates were noted to be high at T1.

Conclusions: While publication of the CPG alone did not alter rates of provider adherence, the use of
a targeted implementation plan resulted in increases in adherence rates with some (3 of 6) CPG
recommendations for neurogenic bowel management.
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INTRODUCTION
Neurogenic bowel dysfunction is a major potential life-
limiting problem after spinal cord injury (SCI). Fecal
incontinence, difficulty with evacuation, and complica-
tions related to abnormal bowel function affect quality of
life (1,2) and medical status for many individuals with
SCI. In one study, patients reported loss of bowel and
bladder function second only to loss of extremity
function in its importance (1). Furthermore, bowel
management is recognized as an area that persons with
chronic SCI and their families find difficult to manage
successfully (3,4). Fecal incontinence occurs with varying
frequency in up to 75% of persons with SCI (5,6).
Medical problems associated with neurogenic bowel
may include poorly localized abdominal pain, difficulty
or prolonged time with bowel evacuation, autonomic
dysreflexia, hemorrhoids, rectal bleeding, bowel obstruc-
tion, and others (7). Furthermore, equipment used for
bowel care may present safety hazards, including risk of
falls (8,9). Consensus exists among experts in SCI
medicine that appropriate bowel management is critical
to minimize these problems.

Despite the clinical importance in this population,
there is a paucity of research to compare efficacy of
medications or management strategies for neurogenic
bowel dysfunction. In recognition of these facts, the
Consortium for Spinal Cord Medicine, a group of
specialists from diverse disciplines involved in the care
of persons with SCI, published Clinical Practice Guidelines
for Neurogenic Bowel Management in Adults with Spinal
Cord Injury in March 1998 (10).

Effective use of clinical practice guidelines (CPGs) is
thought to improve the process and outcomes of health
care, decrease practice variation, and optimize resource
use. However, there is evidence that simply distributing
the CPGs results in little improvement in patient care
and outcomes, because guideline adherence and appli-
cation to practice may not occur (11–13). Instead,
a large body of literature supports the need for targeted
dissemination and implementation strategies to promote
changes in clinician behavior (14,15). No single
approach to improving adherence can be recommended
on the basis of evidence in the literature. Complex
interventions involving multiple strategies (eg, educa-
tion, use of protocols, and improved methods for
documenting care) may improve adherence and control
for some patients. However, a plethora of evidence
shows that educational interventions are unlikely to be
effective by themselves (16). Factors that improve
adherence include simplicity of the recommendation,
its closeness to current practice, the need for few types
of providers, and low complexity of the behavior being
modified. Single strategy approaches have not been
strongly related to improvement of clinician adherence
to CPGs. The most effective strategies have involved
multi-faceted approaches, including identification of
specific barriers to guideline implementation, designa-

tion of staff members (clinical champions) to advocate
for guideline adherence, and visits by outside experts to
present authoritative arguments for behavior change
(academic detailing).

The purposes of this study were twofold: (a) to
determine whether simply distributing the guideline for
‘‘Neurogenic Bowel Management in Adults With Spinal
Cord Injury’’ would increase the likelihood of veterans
with SCI receiving CPG-recommended care, and (b) to
determine whether a targeted implementation strategy
would improve provider adherence. Our expectation
was that distribution of the guidelines without a targeted
implementation plan would result in minimal changes in
provider practices, whereas a targeted intervention
approach would result in a significant increase in
provider adherence.

An expert panel was convened to translate the
neurogenic bowel CPGs into specific performance
criteria that could be assessed using existing data. The
expert panel consisted of members of the original panel
that developed the CPG for the Consortium as well as
practicing Veteran Affairs SCI physicians and nurses and
research methodologists. Agency for Healthcare Re-
search and Quality criteria for the selection of appropri-
ate guidelines and identification of performance criteria
were used during this process; as recommended, a subset
of guidelines with the potential for greatest impact were
selected (17,18). Other factors considered in selection of
guidelines included the potential for morbidity and
mortality, the expectation that compliance was sub-
optimal for the item, and the ability to determine
compliance from a chart review process. Consensus on
these factors was achieved, and a subset of the
guidelines was chosen for implementation.

The specific guideline recommendations chosen and
performance criteria developed for the study are
summarized in Table 1. This table specifies the target
population for each of the performance measures (eg,
chronic patients, acute patients, or both). The specific
inclusion and exclusion criteria varied with each
performance measure and are outlined in Table 1. The
specific review criteria and the performance criteria are
listed by recommendation, along with a subset of
exceptions for which deviation from guideline-recom-
mended care would be permissible. To the degree that it
was feasible, the expert panel followed the exact
wording of the guideline recommendation when de-
veloping exclusionary criteria for each recommendation.
The CPGs failed to address how frequently certain factors
would have to be documented to calculate adherence.
Consequently, the expert panel used their expertise to
suggest reasonable time periods during which it would
be expected that certain assessments should have been
conducted.

To be eligible to be included in the performance
measures, the patient had to have an episode of care
with a neurogenic bowel diagnosis (ICD-9 CM 564.81).
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Additional targeting criteria addressed the precise target
SCI population (acute or chronic SCI) and care setting
(inpatient vs outpatient, not institutional long-term care)
where the CPG recommended care would have been
provided. Exclusionary criteria included patient refusal,
patient cognitive deficits, lack of caregiver, and/or
presence of a bowel diversion.

METHODS
Study Design
The study involved both retrospective and prospective
review of medical records for persons with SCI served at 6
Veteran Affairs SCI Centers. Data were abstracted from
medical charts for 3 time periods: before guideline
publication (T1: November 1, 1996 to January 31,
1998), after guideline publication but before targeted
dissemination and implementation (T2: July 1, 1998 to
September 30, 1999), and after dissemination and
implementation strategies (T3: July 15, 2000 to July 15,
2001). A parallel study involving the CPG for Prevention
of Thromboembolism in SCI was conducted concurrently
with this study (19).

Setting and Patients
The VA operates 23 SCI Services based at medical centers
throughout the United States. Six VA SCI Services were
chosen to represent a range of SCI Centers in terms of
number of beds, geographic location, affiliation with
university medical centers, and urban/rural settings. The
6 units had a range of 30 to 70 inpatient beds (mean ¼
44) and in fiscal year 2003 served a population of 3,246
veterans with acute and chronic SCI, providing primary
and specialty care. The number of eligible patients with
SCI ranged from 244 to 853 per site. In general,
individuals receiving acute rehabilitation at the study
centers represent a lower number of patients with acute
SCI per year than is typical for a model SCI system.

Sample Characteristics
The sample population included all of the patients with
acute injuries and all patients who had an annual
evaluation during the time period of the study, in each
of the participating centers. Each patient’s record was
reviewed for eligibility for each recommendation. Each
record had the potential for being reviewed multiple
times to assess eligibility for each of the guideline
recommendations. Thus, patient records could potential-
ly have been evaluated for multiple recommendations
over multiple time periods, including eligibility over the 3
time periods. The actual sample for each recommenda-
tion is described below.

As shown in Table 2, across the 3 time periods, a total
of 9,851 observations (and 3,831 admissions) were
evaluated to assess adherence for Recommendations 2
and 3 (Content of Patient History and Physical Exam).
Because of the detailed information required to meet the
adherence criteria, it was expected that these assess-

ments would be conducted either during the veteran’s
annual evaluation or during inpatient medical admissions
and not at routine outpatient clinic visits. These 2
recommendations applied to all veterans with acute or
chronic injuries.

Across the 3 time periods, a total of 2,719
observations of individuals with acute SCI were evaluated
to assess adherence for Recommendation 4, Assessment
of Function; Recommendation 30, Bowel Management
Education; and Recommendation 31, Bowel Manage-
ment Competence. It was expected that these assess-
ments would be conducted during the initial inpatient
rehabilitation after SCI.

Across the 3 time periods, a total of 627 observations
(and 217 admissions) were evaluated to assess adherence
for Recommendation 17, Documentation of Bowel Pro-
gram. These assessments were to be conducted during
inpatient medical admissions (including those for annual
evaluations) but not during routine outpatient clinic
visits. Charts were reviewed on admission day 3 of
hospitalization or on the next scheduled bowel care day.
This recommendation was determined to apply to all
veterans with acute or chronic injuries.

Patient Characteristics
Table 3 displays descriptive characteristics of the individ-
uals included in the adherence sample. The overwhelm-
ing majority of individuals were men (97.5%), with
a mean age of 54 years (range, 47–69 years). Most
veterans served during the Vietnam era (46%), with
about 11% from the World War II and Korean eras. About
one half of the sample was service-connected, indicating
that their injuries were incurred as part of their military
service. Just under one half of the sample were married,
with a slight majority of unmarried (never married,
divorced, or widowed). Two thirds of the sample were
white, and about one fifth (18.8%) were African
American.

Human Subjects Review
The study received approval from relevant institutional
boards at each Veteran Affairs Medical Center and/or
from its associated university institutional review boards,
as applicable. The institutional review boards at the
participating sites agreed that the study posed only
a ‘‘minimal risk’’ as specified in Title 45 CFR 46.116 and,
as a result, the requirement of signed informed consent
was waived.

Data Collection Protocol
Registered nurses with experience in SCI nursing who
were familiar with the medical records used at the sites
abstracted study data from patient medical records. A
training manual was developed to enable data abstrac-
tors to assess specific performance criteria for each
guideline recommendation. Before beginning data col-
lection, a 3-day meeting was held in Tampa, Florida to
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train all abstractors. Once data collection commenced,
monthly conference calls were held to clarify and resolve
issues encountered at each site. Intra- and interrater
reliability was established after training/before data

collection and was reevaluated annually throughout data
collection. The initial value of j obtained ranged from
0.35 (fair amount of agreement) to 1.00 (perfect
agreement) as defined by Landis and Koch (20).
Feedback and discussion successfully improved the
performance of abstractors; a minimum level of interrater
reliability at 0.85 was maintained throughout the study.

Interventions
Focus groups were conducted at each of the 6 sites to
identify potential facilitators and barriers to implemen-
tation of the Neurogenic Bowel CPG. A description of
the focus group procedure and an analysis of the types
of facilitators and barriers identified can be found
elsewhere (21). Briefly, health care professionals (in-
cluding physicians, physician assistants, nurses, and
therapists) at each participating site identified site-
specific barriers to CPG implementation. After analyzing
content from the focus groups, two targeted interven-
tion strategies were chosen to address provider-
perceived barriers to implementing recommendations
of the guideline. These were (a) development and
dissemination of a standardized documentation tem-
plate and (b) development of a patient-mediated
intervention, based on the importance of the patient
in managing neurogenic bowel.

Focus groups participants identified as major
obstacles to implementation the inability to easily
document staff activities in the area of bowel care
performance and education of patient and family
caregivers. In fact, one site discovered that the lack of
documentation of a number of aspects of bowel care
was caused by staff discarding the nursing flow sheets
used to track bowel care once the care was provided.
During the implementation phase of the study, new
documentation forms for bowel care programs were
developed and approved by each Veteran Affairs
Medical Center Forms Committee. Electronic and paper
versions were developed, based on the type of medical
record in use at each site at the time of the study. The
templates were distributed to the inpatient units at the
6 participating sites for use in directing and document-
ing various aspects of neurogenic bowel care. A sample

Table 2. Sample Size

Recommendations Target Population Number of
Observations

Number of Admissions

� Patient History Content (2)
� Physical Examination (3)

Acute/chronic 9,851 3,831

� Assessment of Function (4)
� Bowel Management Education (30/31)
� Bowel Management Competence (30/31)

Acute 2,719 2,719

� Bowel Program Documentation (17) Acute/chronic 627 209

Table 3. Sample Characteristics (n ¼ 4432)

Subject Characteristic Percent N

Male sex 97.47 4302
Mean age (range, 47–
69 years)

54.16 13.42

Period of service
Korean War 10.98 457
World War I — —
World War II 10.28 428
Pre-Korean 0.26 11
Post-Korean 6.85 285
Vietnam Era 46.48 1,935
Post-Vietnam 16.45 685
Other/none 1 41
Persian Gulf 7.71 321

Service connected
status

Category A, NSC 42.91 1,840
Category A, SC 50.33 2,158
Category C 5.53 237
Missing 1.23 197

Marital status
Divorced 27.73 1,157
Married 46.74 1,950
Never married 19.73 823
Separated 0.07 3
Unknown 2.44 102
Widowed 3.19 133

Race
Hispanic white 2.05 88
Hispanic black 0.21 9
American Indian 0.68 29
African American 18.6 799
Asian 0.37 16
White 67.05 2,880
Unknown 11.04 474
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Form 1. Bowel Care Documentation Form

VA Veterans Affairs Medical Record-Nursing Documentation

Date

Bowel Care Start Time

Position

Suppository Type & #

Insertion Time

Color/Consistency/
Amount

Complete Time

Initials

Date

Unplanned Evacuations Y N Y N Y N Y N Y N Y N Y N

Initials

Date

Bowel Care Start Time

Position

Suppository Type & #

Insertion Time

Color/Consistency/
Amount

Complete Time

Initials

Date

Unplanned Evacuations Y N Y N Y N Y N Y N Y N Y N

Initials

SIGNATURE/INITIALS Key:

_________________________________/_______ Position: Consistency: Amount:

_________________________________/_______ C¼Commode F¼Formed L¼Large

_________________________________/_______ B¼Bed H¼Hard M¼Moderate

_________________________________/_______ Color: S¼Soft S¼Small

_________________________________/_______ B¼Brown L¼Liquid N¼None

_________________________________/_______ D¼Dark

_________________________________/_______ T¼Terry

_________________________________/_______ Unplanned Evacuations since last bowel care

_________________________________/_______ Circle: Y¼Yes N¼No

SPINAL CORD INJURY
BOWEL PROGRAM RECORD

MEDICAL RECORD
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Form 2. Bowel Management Education Flow Sheet

Patient Health Education Plan/Record (Multidisciplinary Teaching Record)

Spinal Cord Injury

A. Recipient of education: CODE
P—Patient
F—Family/Significant Other

B. Readiness to learn: CODE
1—Ready
2—Not ready-Cognitive 4—Not ready-Emotional
3—Not ready- Physical 5—Refused education

B. Educational evaluation: CODE
1—Independent understanding/demonstration skill
2—Partial understanding /demonstration skill
3—Needs complete reinforcement
4—Education not necessary
5—See progress notes

Topic Date Recip Readi Eval Init. Date Recip Readi Eval Init.

Bowel Care

Can: Perform/instruct bowel management program

State: Effect of SCI on bowel function

Anatomy of bowel & defecation process

Importance of effective bowel program

Importance of regular bowel program

Elements of successful bowel program

Safe use of assistive devices/equipment

Bowel medications, use & effect

Techniques-manual evacuation, digital stimulation &

suppository insertion

Prevention of constipation, diarrhea, hemorrhoids &

autonomic dysreflexia

Importance of diet & fluids

How & when to change bowel program

Signature Init. Signature Init.

MEDICAL RECORD
SCI DOCUMENTATION

VA North Texas Health Care System
MRC Approved 05-30-00

Bowel Management Education
Flowsheet
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bowel care documentation form is shown (Form 1).

Bowel management education flow sheets (Form 2) and

forms for assessment of patient or caregiver competence

(Form 3) were used at each for the sites to facilitate

these processes. Variability in the design of these forms

was allowed between sites, provided that all critical

elements were included.

Data Analysis

All statistical analyses were conducted using SAS (SAS

Institute, Cary, NC). Separate analyses were conducted

for acute and chronic observations. Guideline adherence

rates were calculated for each recommendation and time

period. Stratified statistical analyses of the relationship

between adherence, time period, and hospital were

Form 3. Assessment of Patient or Caregiver Competence

VA Veterans Affairs Medical Record

Date Assessment

Cognitive:

Ability to learn-

Ability to direct others-

Posture and Reach:

Sitting tolerance-

Angle-

Balance-

Upper extremity-

Safety Issues:

Spasticity-

Transfer-

Home Environment:

Accessibility-

Modifications-

Equipment:(list)

Medical Record
NURSING DOCUMENTATION

VA North Texas Health Care System
MRC Approved 05-30-00

Neurological Bowel Assessment

The Journal of Spinal Cord Medicine Volume 28 Number 5 2005402



conducted using the Mantel-Haenszel statistic (22).
Multiple comparisons and tests were conducted to
examine variability within and between hospitals, as
recommended by Zeger et al (23). In addition, a Poisson
regression model was used to examine dependent
variables with low occurrence frequency (eg, the number
of interventions received during a specific admission)
(24). These rates were examined to determine whether
adherence rates varied across time, hospitals, and
patients.

RESULTS
Overall adherence rates for the guidelines studied are
shown in Figure 1.

Recommendation #2 and #3: Patient History/
Physical Examination
Medical record data indicated that a full neurogenic
bowel history (defined as description of bowel program,
satisfaction, and symptoms) and the content of the
physical examination (abdominal, rectal and anal tone
examination, and stool testing) at the time of the
veteran’s annual evaluation was taken from about one
half of those who were eligible at T1 (before CPG
publication). Rates of adherence increased slightly at T2,
but this change between them was not statistically
significant. A significant increase (P , 0.001) in
adherence was observed between T2 (postpublication/
preimplementation) and T3 (postimplementation). Rates
of adherence for patient history recommendation in-
creased (or stayed at 100%) at 5 of the 6 sites by T3. Rates
of adherence for physical examination recommendation
increased (or stayed at 100%) at 4 of the sites, while
decreasing at 2 sites by T3.

Recommendation #4: Assessment of Function
Rates of adherence increased at all 3 time periods, but
these were not statistically significant. Adherence rates
increased or stayed about the same at all 6 sites.

Recommendation #17: Documentation of Bowel
Care Programs
Inclusion of all 4 variables, (a) date/time, (b) total time for
bowel care, (c) technique/position, and (d) character of
results, was nonexistent before T3. After guideline
implementation/dissemination (T2 vs. T3), compliance
increased significantly to 41% overall (ranging from 11%
to 80% across the 6 sites, P � 0.001). Adherence rates
increased at all 6 sites.

Recommendation #30/31a: Bowel Management
Education
Rates of adherence increased slightly between phases,
but these increases were not statistically significant. Rates
of adherence were essentially unchanged between
phases but increased slightly at 5 of the 6 sites by T3.

Recommendation #30/31b: Bowel Management
Competence
Rates of adherence were essentially unchanged between
phases but increased at all 6 sites by T3.

Assessment of Neurogenic Bowel Outcomes
For the primary determination of outcomes, we assessed
whether individuals who were eligible for guideline
recommended care experienced any of the neurogenic
bowel management adverse events, by using Veteran
Affairs administrative data. We identified a number of
shortcomings of Veteran Affairs administrative data for
assessing neurogenic bowel outcomes. One problem we
encountered was that Veteran Affairs only began
collecting diagnostic information for outpatient clinic
visits in 1997. Thus, we would have been able to use
outpatient diagnoses for only 2 of the 3 time periods. In
addition, we learned that many of the outcomes of
interest for neurogenic bowel were not always reliably
collected. For example, while we expected that patients
hospitalized for treatment of serious problems like bowel
obstruction would receive a formal diagnosis in the
medical records, some problems were so common
among veterans with SCI (eg, hemorrhoids, rectal
bleeding, diarrhea, and constipation) that they were
not routinely documented in the chart or the adminis-
trative data. Another issue encountered was that,
although receipt of procedures (especially for colorectal
cancer screening) might be documented in the admin-
istrative data, the results of the tests were not well
documented. As a result, we determined that we could
not reliably identify most of the adverse outcomes using
administrative data. Because the administrative data
identified so few cases, we concluded that this procedure
had poor sensitivity, and these data will not be presented.

DISCUSSION
As expected, rates of adherence with most of the measured
guideline recommendations did not change significantly
between the prepublication (T1) and preimplementation

Figure 1. Overall adherence rates.
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(T2) phases. This is consistent with the findings of others
that guideline publication and distribution alone does not
result in changes in patient care. However, a targeted
implementation strategy was associated with significant
increases in adherence to 3 of the 6 measured guidelines in
the postimplementation (T3) phase.

Recommendation #2: Content of Patient History/
Recommendation #3: Content of Physical
Examination
Results for these 2 guideline recommendations are similar.
Veteran Affairs SCI providers, which include physicians,
physician assistants, and/or nurse practitioners, had
moderate rates of documentation of relevant areas of
bowel history for veterans with SCI before the targeted
implementation strategy. The increase in adherence after
implementation suggests that the guideline implementa-
tion strategies had some effect toward increasing docu-
mentation in this area. However, the percentage change
was not large.

Recommendation #4: Assessment of Function
A high rate of adherence was observed for this guideline
recommendation in all 3 phases as well. Components
required to meet criteria for this guideline would be
performed during an initial physical and/or occupational
therapy assessment. Nearly all patients with acute
traumatic or nontraumatic SCI undergo such assessments
at SCI Centers, without respect to guidelines. These
assessments would be reflected in discipline specific
progress notes and interdisciplinary team documenta-
tion.

Recommendation #17: Documentation of Bowel
Care Programs
A significant increase in documentation was achieved,
most likely as the result of the implementation of
a uniform bowel care reporting tool during the
implementation/dissemination phase. Nevertheless,
overall adherence was still relatively low (40%). While
nursing documentation of patient bowel movements is
standard practice, the criterion’s requirement of all 4
variables probably reduced the percentage reported as
positive. Common nursing practice on non-SCI units
would likely include date and consistency of bowel
movement but would not likely include duration of
bowel, methods of stimulation, and patient position for
bowel care. In addition, collection of data at a single
point in time early in the patient’s hospitalization (day 3
or next scheduled bowel care) may have resulted in
a lower rate, excluding patients for whom the proper
documentation may have occurred later but had not yet
been implemented. Nursing time required to complete
the bowel care documentation form may have proven
a hindrance to adherence.

Recommendation #30/31a: Bowel Management
Education/Recommendation #30/31b: Bowel
Management Competence
Rates of adherence tended to be high for individual sites at
baseline (prepublication), which may have resulted in
little room for improvement in adherence. Overall, a high
percentage of new injuries were reported as having
received education in bowel management during all
phases. Most sites reported the presence of a pre-existent
structured educational program, documentation of which
satisfied this criterion. In addition, patients with acute SCI
tend to receive interdisciplinary evaluation and staffing, at
which time the Commission on Accreditation of Re-
habilitation Facilities (CARF)-mandated documentation of
bowel education occurs. One site (data not shown) did
report a decrease in education rates related to a change in
key nursing education staff, which resulted in decreased
documentation of bowel care education.

Limitations
Several limitations were inherent in this study. Most are
alluded to in the discussion above. In addition, study sites
were not randomly chosen and may not be representative
of Veteran Affairs SCI Centers nationwide.

Concurrent developments that we were unable to
control for may have had an impact on the results
presented here. In 1996, Veteran Affairs began imple-
menting a Preventive Health Screening mandate, and
a task force was developed. It is also possible that
variability between sites in nurse staffing and/or time
constraints for documentation may have resulted in
a discrepancy between actual practices and documented
practices.

It should be noted that the guidelines for which no
significant changes occurred were those (4, 30/31a, and
30/31b) that applied to acute injuries only, resulting in
a much smaller number of patients (162 vs 2,703 for
chronic injuries). Thus, these analyses may have lacked
adequate statistical power.

The national implementation of a computerized
patient record system was ongoing across Veteran Affairs
at the time of implementation of the interventions of this
study. Variability in level of and skills in mastery of the
electronic medical record and in types/structures of
educational programs between sites could have intro-
duced variability in reported rates of adherence. Increased
use of electronic medical records could result in increased
capture of existing adherence activity as opposed to a true
increase in adherence. Anecdotal data support the latter;
a true increase in adherence does occur.

Because we required all aspects of the recommenda-
tion be present for provider adherence to be considered
‘‘met,’’ the decision not to provide ‘‘partial credit’’ may
have resulted in lower overall adherence rates.

How guideline recommendations are written strongly
influences the likelihood of implementation. Michie and
Johnson (25) found that providers followed guidelines
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about two thirds of the time ‘‘if they were concrete and
precise’’ but were much less likely to do so when
recommendations were ‘‘vague and non-specific.’’ We
experienced difficulty in operationalizing adherence, as
well as in linking receipt of CPG recommended care to
specific outcomes in this study. This feedback was
provided to the publishers of the guideline, which should
be useful as they prepare to update and revise the
guideline.

CONCLUSIONS
This study represents a large multisite clinical trial
evaluating the implementation of a CPG, specifically,
Neurogenic Bowel Management in Adults with Spinal
Cord Injury. We found that passive distribution of the CPG
had no significant impact in changing provider behaviors.
However, when targeted implementation strategies were
implemented (based on barriers that providers identified
for implementing the guidelines), adherence to clinical
guideline recommendations improved for 3 out of 6. Of
the 3 recommendations for which no statistical improve-
ment were noted, 2 methodological flaws may have
concealed positive outcomes.

First, guideline recommendations that applied only to
newly injured persons with SCI were underpowered to
detect changes over time. Second, a ceiling effect was
noted, whereby baseline data showed strong adherence,
leaving little room for improvement over time. Providers
at selected Veteran Affairs SCI units consistently per-
formed bowel management education, competence
assessment, and assessment of bowel function for persons
with acute SCI; this was not further increased with efforts
to implement clinical practice guidelines.

Given these 2 limitations, we concluded that chart-
based reminders were effective in improving provider
adherence to guideline recommendations. However, it is
not clear whether the providers actually changed their
behavior or whether their actions were simply docu-
mented more effectively. Further research is needed to
measure provider behaviors beyond traditional chart-
based reviews to assess this impact.

Very few studies address the use of different oral or
rectal medications for bowel care. In addition, bowel
management is highly individualized and personal, and
symptoms of bowel dysfunction vary widely among
individuals. Studies attempting systematization and uni-
formity of bowel evacuation interventions are lacking. Our
results support the need for additional research in this
area. There is a great need to perform such studies, across
large numbers of individuals with SCI, to establish best
practices for inclusion in future guideline recommenda-
tions.

Further research regarding the effectiveness of
interventions and medications for management of neu-
rogenic bowel are needed to allow refinement of existing
CPGs. Further research is also needed to examine effective

strategies to change provider practices to reflect guide-
line-recommended care.
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