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  INTRODUCTION  

Urinary incontinence (UI) is a prevalent, costly condition with 
personal and social impacts. It aff ects people of all ages and 
can occur at any stage of life. 1  Globally, UI is underreport-
ed, underdiagnosed, and undertreated. 1  Th is health inequity 
may partially relate to gaps in healthcare providers’ knowledge 
about UI, and/or gaps in education. Nurses and nursing assis-
tants (NAs) represent the largest group of healthcare providers 
in most countries and are likely to care for people with UI and 
continence care needs on a regular basis. 

 According to Paterson, 2  all RNs should be equipped with 
knowledge and understanding about the physiological, psy-
chological, and social aspects of incontinence (urinary and 

fecal) and be aware of strategies to prevent incontinence and 
promote continence. Based on 2 studies about education for 
nurses, it is doubtful that RNs are educationally prepared to 
address the care needs of people with UI or to promote conti-
nence. 3  ,  4  A survey of 294 (81%) undergraduate education pro-
grams for healthcare practitioners in the UK found that the 
mean number of hours of education on incontinence in cours-
es on adult nursing was 7.3 hours (SD  =  4.8). 3  A similar pic-
ture emerged from of a survey of undergraduate and graduate 
nursing students from 46 states in the United States, wherein 
the average education content about incontinence in nursing 
school curricula in 1994 was 2.14 hours (SD  =  1.72). 4  

  We hypothesized that gaps in nurses’ and NAs’ knowledge 
about UI may contribute to poor assessment and management. 
Th is hypothesis is supported by research identifying inaccurate 
beliefs about UI as a normal part of aging and not treatable. 5-9  It 
follows that this belief could negatively aff ect care providers’ clin-
ical decision-making, limit the choices they present to patients 
with incontinence, and negatively impact the quality and eff ec-
tiveness of care they provide. Similarly, negative attitudes about 
UI or toward people with UI may lead to poor care delivery 
or lack of follow-up care. 10  If nurses or NAs harbor inaccurate 
beliefs about UI or misinterpret patients’ eff orts to self-manage 
and conceal this condition, caregiving interactions are likely to 
be characterized by tension between caregiver and patient. 11  ,  12  
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Education about UI should improve nurses’ and NAs’ knowl-
edge about, and attitudes toward, UI that translates into effective 
continence care. According to a systematic review of the effect of 
education for staff about interventions for UI and fecal incon-
tinence (FI),13 current evidence is limited to 1 controlled trial13 
and 1 uncontrolled trial.14 There is need to build on the find-
ings of this systematic review13 to identify and appraise the com-
plete body of research about the effect of education about UI 
on nurses’ and NAs’ knowledge, attitudes, practices, and patient 
outcomes. The purpose of this systematic review is to describe, 
critique, and summarize research about the effects of education 
about UI on nurses’ and NAs’ knowledge about UI, attitudes 
toward UI, continence care practices, and patient outcomes.

METHODS

We completed a systematic review using PRISMA guidelines.15 
Eligible studies were identified through searching PsycINFO, 
MEDLINE, CINAHL, Web of Science, and Cochrane data-
bases using the following terms: “Nurses or Nursing Aides,” 
“education,” “training program,” “treatment outcome,” “staff 
development,” “staff training,” “education program,” “work-
shop,” “education package,” “intervention,” “coursework,” 
“coach,” and “coaching , incontinence, urinary incontinence, 
bladder incontinence.” Other publications were identified 
from the reference lists of relevant publications and from a 
search of gray literature. The searches were undertaken by 
E.C. with advice and support from a professional healthcare 
librarian. The studies were limited to publications between 
January 1990 and October 2018. Searches were restricted to 
English-language articles and human studies.

Studies were included if they were randomized controlled 
trials (RCTs) or nonrandomized or quasirandomized trials 
with a UI educational intervention that reported pre- and 
postquantitative data about the effects of education programs 
designed to evaluate or improve nurses’ and/or NAs’ knowl-
edge, attitudes toward, and practices about caring for people 
with UI. We also sought research evaluating the effect of edu-
cating on pertinent continence outcomes.

Knowledge was operationally defined as the comprehension 
and understanding of acquired facts or information about the 
causes and management of UI, typically requiring a “yes/no” 
or levels of agreement response. Attitude was operationally de-
fined as an emotional reaction or predisposition about caring 
for a person with UI. Practice was operationally defined as con-
tinence care practices, including practices to prevent and man-
age UI, and adhere to best practice recommendations. Patient 
outcomes of interest were knowledge, frequency or severity of 
UI, presence or absence of UI, and health-related quality of life.

One reviewer (J.O.) extracted data from all the trials and a 
second reviewer (E.C.) conducted random reliability checks. 
Data were extracted on the aim of the trial, study design, sample 
and setting, methods, nature of the intervention, and findings. 
The Mixed Methods Appraisal Tool was used to evaluate the 
quality of included studies.16 Each item was rated as “yes” if it 
clearly met criteria, “no” if it did not, “unclear” if it could not be 
determined from the available information, and “not applicable” 
if the specific quality question did not apply to the study design.

LITERATURE SEARCH

The initial search returned 4249 studies and 79 duplicate el-
ements were excluded. Of the remaining 4170 publications, 

4069 were excluded based on title search, leaving 101 publica-
tions that were read in full. This process resulted in elimination 
of 82 studies. The main reason for excluding studies was because 
the study did not meet the design criteria and/or lacked pre- and 
postevaluative data about the review outcomes of interest. The 
results of our literature search are summarized in the Figure.

RESULTS

We reviewed 19 trials in depth that met inclusion/exclusion 
criteria. Most trials were conducted in nursing homes in the 
United States. Collectively, these studied enrolled 1301 par-
ticipants (911 nurses, 235 NAs, and 155 unclear). Nursing 
assistants were included with nurses in 9 trials,17-25 all of which 
were conducted in nursing homes. In most cases, participants’ 
qualifications were not reported; however, we identified 5 dif-
ferent cohorts, as described in Table 1.

Most trials evaluated one or more outcomes of interest 
(knowledge, attitudes, practice, and patient outcomes); none 
addressed all outcomes. Most of the data collection instruments 
had face or content validity, as indicated in Table 2. Methods 
to evaluate patient outcomes varied from relying on patients 
or staff to rate patients’ continence status22,24,26-28 to objective-
ly checking patients’ continence status (ie, wet checks or pad  
weights).19,20,23,25 Five trials reported the reliability and/or va-
lidity of the associated data collection instruments.19,24,26,27,29

All 19 trials contained descriptive information about the top-
ics that were addressed in the education intervention, as shown 
in Table  3. The theoretical basis for the education interven-
tion was described in 3 trials using a diffusion of innovation,20 
translation science,32 and group problem-solving approaches 
theoretical framework.14 The nature of the intervention varied 
in terms of the duration, delivery mode, educational content, 
expected learning outcomes, assessment methods, and extent to 
which the teaching methods accommodated different cultural, 
literacy, and contextual learning needs, as indicated in Table 4.

Study Quality
Studies differed considerably in terms of their design; 7 trials 
included a control or comparison group.17,19,24,26,29,30,34 Sample 
sizes also varied (range 4-176 nurses and 21-64 NAs). Only one 
trial included a power calculation in order to ensure a sample 
size sufficient to detect a statistically significant difference in the 
outcomes of interest. The methodological quality of the studies 
varied from 25% to 75% for uncontrolled trials, as detailed in 
Table 5, and 25% to 100% for controlled trials, as indicated in 
Table 6. Results were not able to be pooled due to methodolog-
ical heterogeneity; therefore, results were reported descriptively.

EFFECT OF EDUCATION ON KNOWLEDGE

Ten trials evaluated nurses’/NA’s pre-/posteducation knowl-
edge about UI: 3 of which were RCTs17,30,34 and 7 were non-
randomized trials,14,18,20-22,31,33 as indicated in Table 7. Consid-
ered collectively, findings indicated that nurses and NAs had 
limited ability to determine UI type and factors that require 
assessment, interpret clinical data to make a diagnosis, and 
identify patients who may be suitable for active interventions. 
All researchers who evaluated the effects of UI education on 
knowledge reported postintervention improvements, which 
was statistically significant for some studies and for some 
items on knowledge questionnaires. For example, Mathis and 
colleauges21 reported statistically significant improvements in 
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participants’ abilities to identify stress, functional and over-
flow UI. Campbell and colleauges17 reported a slight but sig-
nificant difference by group and time, F (2,135) = 3.39, P < 
.05, in knowledge scores, favoring the intervention group in 
a quasiexperimental trial with repeated measures and a con-
trol group in a nursing home setting. Bignell and Getliffe30 
found statistically significant improvements in community 
and district nurses’ knowledge about antimuscarinic drugs as a 
possible treatment for UI in phase 3 (P = .001), the need for 
a physiotherapy referral (P = .033), and modifying caffeine 
intake (P = .037). Mention of absorbent products was also 
significantly reduced (P = .049). The following section details 

the findings according to the different settings in which they 
were conducted.

Care Setting
Of the 7 trials that described the effect of education on nurses’ 
and NAs’ knowledge in nursing homes, 6 uncontrolled trials 
reported statistically significant improvements in knowledge 
for some items on the knowledge questionnaire.14,18,20-22 How-
ever, in the only controlled trial in this setting,17 there were no 
significant differences between groups at 12 weeks.

Two trials were identified that reported the effects of edu-
cation on community or primary care nurses’ knowledge: 

Figure. PRISMA flow diagram.

TABLE 1.
Description of Sample

Level of Practice Role Titles Education

1 A nonnursing workforce Nursing Aides, Nursing Assistants, Certified Nursing Assistants, Home 
Health Aides, Health Care Assistants, Care Aides, Nursing Auxiliaries

Not reported

2 A basic level of nursing practice Enrolled Nurses or Licensed Practice Nurses (LPNs) typically a diploma 
level of trial

Diploma

3 A graduate level of nursing practice Registered Nurses or Registered General Nurses Bachelor’s degree or baccalaureate

4 An advanced level of nursing practice Advanced Practice Nurses, Nurse Practitioners, or Clinical Nurse 
Specialists, Nurse Continence Advisors

Master’s prepared or other 
postgraduate qualification

5 Nurses working in managerial or administrative 
roles

Directors of Nursing, Associate Directors of Nursing, MDS coordinators Not reported

Abbreviation: MDS, Minimum Data Set.
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Care Setting
Three studies were conducted in nursing homes, and none 
were randomized.14,20,22 Results from all 3 indicated improve-
ments in continence care practices, including an increased 
ability to plan effective interventions,14 more frequent conti-
nence assessments,22 and adoption of policies and procedures 
to embed a continence program into practice.20

Three trials were set in the community.26,27,30 They quan-
titatively evaluated nurses’ adherence to recommendations to 
screen/assess and manage UI in community-dwelling people 
with UI; 2 were RCTs26,30 and 1 was a nonrandomized tri-
al.27 Again, findings were mixed. Sampselle and colleagues27 
reported an increase in the frequency of nurses’ identification 
of UI following a 3-year project to improve the initial evalu-
ation and treatment of UI of women attending ambulatory 
clinics in the United States. Bignell and Getliffe30 also reported 
positive improvements in the intervention group’s continence 
care practices. Specifically, they found a significant reduction 
in the number of prescriptions for absorbent pads, as well 
as an increase in UI monitoring, testing patients’ urine, and 
in treatment planning. By contrast, Cheater and associates26 
found that nurses’ adherence to assessing and managing UI 
at 6 months did not differ significantly between a comparison 
group (education materials alone) or 1 of the 3 experimen-
tal groups: (1) an audit and feedback group, (2) an education 
outreach group, and (3) an audit and feedback with education 
outreach.

Two studies with pre-/postdata about the effect of educa-
tion on nurses’/NAs’ UI continence care practices were con-
ducted in the acute/subacute care setting: 1 was a before-after 
study and32 trial and 1 was an RCT.29 The before-after trial 
was set in a neuroscience inpatient unit for patients following 
stroke located in the United States.32 The researcher reported 
that nurses’ adoption of an evidence-based bladder protocol 
about prompted voiding increased 2-fold: the mean adoption 
rate preintervention was 18.1% and 33.4% postintervention. 
The RCT was conducted in 12 stroke services in the UK.29 It 
was designed as a 3-arm, parallel, open, exploratory, pragmat-
ic, cluster RCT. The aim was to determine the effects of im-
plementing a “systematic voiding program” (SVP) compared 
to SVP combined with facilitation (SVP + F) versus usual 
care (UC) for the management of UI after stroke in second-
ary care. The SVP intervention comprised bladder training 
and pelvic floor muscle training for patients who were cogni-
tively able and prompted voiding for patients with cognitive 
impairments. Participants receiving SVP + F received sup-
port from at least one specialist practitioner whose role was 
to help staff work together, provide the necessary information 
and training, maintain motivation, and give feedback and 
practical help when needed. Participants in both intervention 
groups had access to online training in bladder scanning as 
well as face-to-face and web-based theoretical and practical 
education about the SVP.

Staff adherence was one of several outcomes of interest. The 
researchers found both groups had similar, but low rates of 
documentation of patients’ voiding times (38.9% in the SVP 
group and 31.9% in the SVP + F group). Rates of adher-
ence to toileting patients within 30 minutes of their scheduled 
time were also comparable (54.8% of occasions in the SVP 
group and 56.0% of occasions in the SVP + F group). Sim-
ilarly, staff adherence to the requirement to document when 
they prompted patients to the toilet was comparable (57.9% 

TABLE 3.
Topics Addressed in Education Programs

•  The epidemiology of UI
•  The definition of UI and FI
•  Stereotypes of aging
•  �Age-related bladder and 

bowel changes
•  Skin changes with age
•  Sensory changes with age
•  �Musculoskeletal changes 

with age
•  �Neurological changes with age
•  �Normal and abnormal bladder 

and bowel function
•  �The anatomy and physiology 

of UI
•  �Medical causes of UI
•  Types of UI

•  The socioeconomic impact
•  �Quality of life issues (ie, the personal con-

sequences of UI, including the experience 
of being incontinent)

•  �Diagnostic issues including the use of a 
bladder scanner

•  �Treatment standards
•  Incontinence equipment
•  �Male catheterization
•  �Intermittent catheterization
•  Care routines influencing bladder function
•  �Toileting assistance programs, including 

staff roles and responsibilities
•  �Managing incontinence in people with 

dementia and challenging behaviors
•  Urinary catheterization

Abbreviations: FI, fecal incontinence; UI, urinary incontinence.

1 controlled trial30 and 1 nonrandomized clinical trial.31 Both 
reported statistically significant improvements in participants’ 
knowledge of UI.

Only one trial that met inclusion criteria occurred in 
the acute/subacute care setting. Williams and colleagues34 
reported improved knowledge scores among 117 hospi-
tal-based RNs in the UK after disseminating a clinical 
handbook about continence care and compared to a control 
group.

One uncontrolled trial reported improved knowledge fol-
lowing a workshop about male catheterization and general 
continence care in a sample of 130 UK nurses.33 The practice 
setting was not reported.

EFFECT OF EDUCATION ON ATTITUDES

Two trials were retrieved that provided quantitative data about 
the effect of education on nurses’ or NAs’ emotional reaction 
or predisposition about caring for a person with UI: 1 was a 
nonrandomized trial14 and 1 was an RCT.17 Campbell and col-
leagues17 reported positive attitudes at baseline, at the end of 
a 12-week educational program about prompted voiding and 
again 12 weeks later. Collette and associates14 reported signifi-
cantly improved attitudes immediately after an educational in-
tervention (increase of 5.83%; P = .017), but they noted this 
improvement was not sustained 9 weeks after the completion 
of the program (decrease of 3.04%; P = .014).

Considered collectively, findings were mixed. De Gagne 
and coworkers31 also reported that they evaluated nurses’ at-
titudes about UI; however, closer scrutiny revealed that the 
items measured beliefs rather than attitudes as defined in this 
systematic review.

EFFECT OF EDUCATION ON CONTINENCE 
PRACTICES

Eight trials reported pre-/postdata about the effect of educa-
tion on nurses’/NAs’ UI continence care practices: 3 of which 
were controlled,26,29,30 as shown in Table 8. Five nonrandom-
ized studies reported posteducation improvements in conti-
nence care practices,14,20,22,27,32 but this was not borne out in 
the 3 controlled trials. These findings are discussed based on 
care setting.
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TABLE 4.
The Educational Intervention

Authors Description of the Intervention

Bignell and 
Getliffe30

(i) 14 × ½-d workshops for small groups of nurses on UI etiology, assessment, and management
(ii) A 1-d conference on treatments for and management of incontinence with invited experts
(iii) 3 meetings in each locality of discussing the implementation of a new guideline
(iv) Outreach sessions with small groups of nurses who were unable to attend formal sessions
(v) Nurses were asked to identify possible causes of UI described in 3 vignettes and the action that they would take
(vii) Clinical support from the project leader was provided for 4 mo

Campbell et al17 A 4-h education program, focusing on the definition, prevalence, and impact of UI; normal process of elimination and age-related changes; the 
types and causes of UI; and information about the research protocol to implement a toileting assistance program. Education was supplemented 
with project staff who reinforced the research protocol. Facilities were reimbursed for staff time spent in the education program.

Cheater et al26 Nurses allocated to the education outreach arm received mailed personal feedback on their self-reported barriers to optimum UI care obtained from 
self-completion postal questionnaires at baseline. They also received aggregated, anonymous feedback on reported barriers from other target in their 
locality and a copy of the resource pack. They received personal or aggregated feedback on performance. Nurses also received a minimum of 1 and 
a maximum of 3 outreach visits by a trained ‘link nurse’ and a minimum of 1 follow-up telephone call approximately 4-6 weeks after the final visit. 
Link nurses were available to be contacted by telephone between visits. Link nurses were required to attend 2 half-day workshops on the principles 
of EO involving a mix of learning approaches: lecture with discussion, video presentation, observed role-play with individual and peer feedback, written 
materials, and self-trial. The techniques of motivational interviewing were emphasized to help link nurses resolve ambivalence and support the target 
nurses to change. The role-play scenarios were based on discussions with continence nurse specialists in the trial sites.

Collette et al14 1 × 3-h education session over a 3-week period. Pedagogy described—group problem-solving strategies.
(i) Knowledge—the epidemiology of incontinence, socioeconomic impact; consequences of incontinence problems on the individual and his or her 

significant others; the anatomy and physiology of incontinence; and interventions.
(ii) Skills—focused on care interventions directed at the individual with incontinence problems, as well as how to help the client deal with problem-

atic situations.
(iii) Attitudes—focused on positive attitudes with respect to incontinence-related problems and to individuals suffering from problems of incontinence.

De Gagne et al31 Thee online education modules: Module 1 addressed understanding of UI. Module 2 addressed principles of self-management. Module 3 
addressed education of UI self-management. The course consisted of 3 h of recorded video lectures, and supplementary materials, such as 
supporting literature, useful websites, video clips, and documents related to UI.

Ehlman et al18 Nine competency-based education staff in-services were held over a 2-wk period. They addressed evidence-based practice related to UI, the 
mechanics of using the scanner, demonstration of the scanner, and hands-on practice time for staff—supplemented with a video. The bladder 
ultrasound scanner was placed in each skilled nursing facility 2 wk after the initial in-service. Refresher in-services were held 12 wk later and 
were augmented with education resources such as cue cards, handouts and posters, personal consults, feedback, and an incentives program to 
increase the use of the scanner.

Frasure32 A 3-wk intervention to teach and encourage nurses to adopt prompted voiding for patients with stroke. The intervention, which was mainly edu-
cation, was theoretically informed and involved using 4 translation strategies: (i) education materials, (ii) education meetings, (iii) reminders and 
audit, and (iv) feedback.

Kohler et al19 One session of 4-h duration addressing dementia symptoms, interacting with people with dementia and challenging behaviors, and incontinence 
education (ie, risk factors, assessment treatment options, optimal care, anatomy, physiology, incontinence types, prevalence and psychosocial 
impact). In addition, a total of 6 case conferences were conducted on the wards, each lasting 1 h.

Lekan-Rutledge20 12 h of education over 2 d combined with on-the-job coaching. The education for RN/LPN focused on medical causes and types of UI, assessment, 
treatment and management, and roles and responsibilities in implementing prompted voiding. The education for CNAs focused on care routines 
influencing bladder function (ie, fluid intake, bowel function, mobility assistance and positive reinforcement, and their roles and responsibilities in 
the prompted voiding program). Role-play demonstrations were included.

Mathis et al21 A 6-wk education intervention termed the Bladder Buzz Program on the types and treatment of UI and attitudes toward UI. The program included two 
45-min staff sessions (including case trials targeting knowledge of types, treatment, and assessment of UI and specific examples of how to give 
residents a voice in UI care) and 6 wk of education on UI. The program included posting new education content on UI in staff areas each week.

Rahman et al22 A distance education and coaching course designed to teach nursing home staff the skills to assess and implement evidence-based continence care 
for incontinent nursing home residents. The education course featured 6 instructional teleconferences, with the first 5 held monthly and a follow-up 
session held 2 mo later. An expert in nursing home incontinence management presented teleconference lectures, each 40-min long. Interactive 
teleconferences were conducted by telephone, with PowerPoint slides e-mailed in advance to participating facilities. At each participating nursing 
home, 1 nurse supervisor—the project liaison who received individual coaching, agreed to attend all teleconferences, oversee implementation 
assignments, and act as the facility’s champion for the new intervention. Additional staff members were encouraged to attend the teleconferences 
using a speaker telephone. Nurses received 13 continuing education credit hours for their participation. The course was designed to give partici-
pants time between training sessions to implement each step, using a standardized assessment or implementation tool to guide new continence 
care practices. Education was augmented with standardized, validated assessment and implementation forms for staff to complete.

Remsburg et al23 In-service classes were convened by the research team. The content was on UI, its causes, prompted voiding, and the behavioral intervention. Writ-
ten instructions and sample forms were posted in the nursing lounge and research assistants were available 3 h/wk to answer questions about 
the trial. The research team met with nurse managers and administrators to exchange information and discuss issues such as staff compliance. 
The DON and nursing unit managers were given information on a biweekly basis about residents’ actual continence status and staff compliance. 
They were asked to provide verbal feedback to staff about their performance.

(Continues)
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TABLE 4.
The Educational Intervention (Continued)

Authors Description of the Intervention

Rigby33 Two separate workshops on male catheterization and general continence care for RNs and ENs. No further information about educational content.

Sackley et al24 Separate 2-h workshops on continence care and mobility care, delivered by specialist nurses from the local Primary Care Trust (PCT) Continence 
Team and the mobility training by a qualified physiotherapist and occupational therapist.

Sampselle et al27 “29 site coordinators attended a 6-hour training which was delivered by a nurse scientist advisory team member who developed the protocol and proj-
ect procedures. In the first segment of the training program, presentations were made about the significance, prevalence, and impact of UI in wom-
en’s lives and known direct risks and contributing factors for the condition. In the second segment, the rationale for and conduct of the evidence- 
based protocol were discussed, including the basis for determining which women were good candidates for the behavioral intervention versus those 
for whom preliminary treatment for contributing factors such as urinary tract infection or referral was more appropriate” (Sampselle et al27(p102).

Skelly and Kenny28 A 3-mo program for 37 NCAs consisted of 75 h each of self-directed education and small-group problem-based learning. This was combined with 
75 h each of supervised clinical practice and independent practice.

Thomas et al29 An education program of both theory and practice (developed by the research team and the research program’s two dedicated PPC groups) 
enabling them to implement the program. Training was largely web-based to facilitate easy access and flexibility, but face-to-face sessions were 
offered to cover the practical aspects of intervention delivery and recording.

Vinsnes et al25 All direct care staff received 45 min of education every other week for 14 wk on the following UI topics: anatomy and physiology, epidemiology, 
diagnostic issues, treatment standards, incontinence equipment, intermittent catheterization, and quality-of-life issues. The primary investigator/
project leader provided each of the education sessions. Along with the education program, the staff received regular coaching about caring for 
elders with UI. The project leader regularly met with the unit coordinator as well as the staff on the unit. Four staff members received individual 
coaching from the unit coordinator. They were responsible for working along with the direct care staff at each 4 subunits. These 4 staff members 
also participated in a 1-d training program at an outpatient clinic for urology and gynecology, a hospital unit for patients with stroke, or a coun-
selling center for patients with UI. The unit coordinator was the cornerstone in implementation and follow-up. Buy-in and support by the head 
of the unit allowed for scheduled staff times to attend the education sessions and for sufficient staffing to allow for data collection during the 2 
periods of data collection.

Williams et al34 Nurses in the experimental group received a handbook about UI and FI. In addition, a more detailed book was provided as a reference for each 
ward involved in the trial as part of the experimental group. The book was left for nurses’ use on the ward.

Abbreviations: CNA, certified nursing assistant; DON, director of nursing; EO, executive order; EN, enrolled nurse; FI, fecal incontinence; LPN, licensed practice nurse; NCA, nurse continence 
advisor; UI, urinary incontinence.

of occasions in the SVP group and 65.9% of occasions in the 
SVP + F group). Although patients’ catheters were removed in 
a timelier manner in the SVP + F group, there were no statis-
tically significant differences between the 2 groups.

EFFECT ON PATIENT OUTCOMES

Eleven trials reported the statistical effect of UI education on 
patient outcomes: 4 were RCTs19,24,26,29 and 7 were nonran-
domized studies (Table 9).20,22,23,25,27,28,32 Six studies were con-
ducted in the nursing home setting, 4 of which were nonran-
domized studies20,22,23,25 and 2 were RCT.19,24 Data from the 

uncontrolled trials were mixed. Lekan-Rutledge20 reported a 
reduction in UI rates among nursing home residents 3 and 6 
months after a prompted voiding toileting assistance program 
that included staff education, staff management, and quality 
monitoring; however, these differences were not statistically 
significant. Similarly, Rahman and colleagues22 reported that 
residents were more continent after nursing home staff had at-
tended a distance coaching course to facilitate the adoption of 
evidence-based protocols for UI management; outcomes were 
based on supervisors’ opinions. Whilst nursing home residents 
in the trial by Vinsnes and coworkers25 experienced a signif-
icant reduction in the severity of UI (ie, a reduction in the 

TABLE 5.
Quality Assessment of Controlled Trials

Controlled Trial 
(With or Without 
Randomization)

Clear Quantita-
tive Research 

Questions  
(or Objectives)

The Collected Data 
Address  

the Research  
Question (Objective)

A Clear Description of 
the Randomization  

(or Appropriate  
Sequence Generation)

Is There a Clear  
Description of the  

Allocation Concealment 
(or Blinding)

Complete 
Outcome 

Data (≥80%)

Low  
Withdrawal/ 

Dropout 
(<20%)

MMAT 
Score

Bignell and Getliffe30 Yes Yes No No Unclear Unclear 50%

(Campbell et al17) Yes Yes No No No—high 
dropout

No—44% 
dropout

25%

Cheater et al26 Yes Yes Yes Yes Yes Yes 100%

Kohler et al19 Yes Yes Yes No Yes Unclear 100%

Sackley et al24 Yes No (n = 34) Yes Yes Unclear Unclear 50%

Thomas et al29 Yes Yes Yes Yes Yes Yes 100%

Williams et al34 Yes Yes No No No No—50% 
dropout

25%

Abbreviation: MMAT, Mixed Methods Appraisal Tool.
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TABLE 8.
Included Studies Regarding Effect of Education on Practice

Authors Design Sample/Setting Intervention Findings

Bignell and Getliffe30 A controlled trial: quasiex-
perimental design with 
3 phases and a control 
group

 UK: 246 community nurses ± 
district nurse qualifications

Evidence-based clinical 
guidelines for continence 
care, accompanied by an ed-
ucation program, facilitation, 
meetings, and outreach

Statistically significant improvements by 
the intervention group in phase 3 for the 
monitoring of UI episodes (P = .045), 
urine testing (P = .0002), and treatment 
planning (P = .0002) compared with 
phase 1. Urine testing also improved in the 
control group in phase 3 (P = .0007)

Cheater et al26 A cluster RCT UK: 176/270 community nurses 
and 700/1078 patients with 
UI from 157 family practices

(1) Audit and feedback,  
(2) education outreach, 
(3) audit and feedback in 
combination with education 
outreach, compared to print-
ed education materials

The intervention did not improve care at 
6-mo follow-up.

Collette et al14 An uncontrolled quasiex-
perimental trial with 
repeated measures

Canada: 10 RNs from a geriatric 
university institute

1 × 3-h education program 
about UI over a 3-wk period

The ability to plan an effective intervention 
increased by 27.05% (P = .005)

Frasure32 An uncontrolled time- 
series design

USA: 20/33 nurses from a neu-
roscience acute care stroke 
unit, plus 29 stroke patients

A prompted voiding toileting 
assistance program informed 
by translation strategies and 
combined with education 
materials, education meet-
ings, reminders, and audit 
and feedback

Nurses’ adoption of an evidence-based blad-
der protocol increased 2-fold: the mean 
adoption rate preintervention was 18.1% 
and 33.4% postintervention

Lekan-Rutledge20 An uncontrolled 1-group, 
pretest-posttest

USA: 31/56 nursing home staff 
(10 RNs and LPNs, 21 CNAs) 
+ 9 residents

A prompted voiding toileting 
assistance program informed 
by theory of diffusion of 
innovation, consisting of staff 
education, staff management, 
and quality monitoring.

Staff adherence was 93% in wk 1, 94% at  
6 wk, 81% at 3 mo, and 85% at 6 mo

Rahman et al22 An uncontrolled descriptive 
comparative trial

USA: Number of residents not 
reported: 28 nursing home 
staff members in course 1 
and 140 in course 2 (CNAs 
and supervisors)

Two distance coaching courses 
to facilitate the adoption of 
evidence-based protocols for 
the management of UI

Participants in course 1 assessed more 
residents on average than course 2 (22 
range 6-60 vs 12 range 3-52)

Sampselle et al27 An uncontrolled prospec-
tive cohort trial

USA: 29 nursing site coordina-
tors plus 132/1474 women 
with UI from one of 21 
women’s ambulatory care 
health sites

An evidence-based protocol for 
initial evaluation and treat-
ment of UI among women 
attending ambulatory clinics

Higher rates of identification of UI (57%)  
compared to rates reported in prior re-
search (38%-41%)—no predata. Postdata 
interviews with 6 participants suggested 
participation increased opportunities and 
more positive collaboration with physician 
colleagues resulting in greater professional 
satisfaction

Thomas et al29 A 3-arm parallel, open 
exploratory, pragmatic 
RCT

UK: Number of nurses not 
reported

Usual care or systematic voiding 
program alone, or with 
support/facilitation

Adherence to documenting the regime 
interval and voiding program was 38.9% 
in intervention; 31.9% in supported group. 
Closer adherence to protocol regarding 
catheter removal in supported group 
[median 13 d, interquartile range (IQR) 
5-35 d vs median 20 d, IQR 8.75-35.25] 
and patients still catheterized at discharge 
(19, 15.2% vs. 35, 21.3%)

Abbreviations: CNA, certified nursing assistant; LPN, licensed practice nurse; RCT, randomized controlled trial; UI, urinary continence.

volume of urine loss), the number of pad changes and average 
postvoid residual volumes remained unchanged. Remsburg 
and associates23 found that the continence status of most res-
idents remained the same or declined following an education 
program for staff about UI, its causes, and prompted voiding.

Sackley and coinvestigators24 conducted a phase II explor-
atory cluster RCT to evaluate the effects of a training pro-

gram for staff about UI and mobility support compared to 
standard care. Although the number of patients who reported 
being continent at 6 weeks increased, the trial was inadequate-
ly powered to determine the magnitude of effect produced by 
the intervention.

The strongest evidence of the effects of education in the 
nursing home setting derives from a large stepped-wedge RCT 
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conducted in Switzerland. Kohler and collegues19 randomized 
residents with dementia to the intervention on a stepped basis. 
The 4-hour education session for RNs and NAs focused on 
UI and dementia and the management of behavioral and psy-
chological symptoms of dementia. In addition, the researchers 
convened 6 inpatient care-based case conferences. While UI 
decreased between baseline and follow-up at 6 months, no sig-
nificant between-group differences were seen at the study end 
point (at 14 months for cluster 1, 11 months for cluster 2, 9 
months for cluster 3, and 7 months for cluster 4).

Findings from the 3 trials undertaken in ambulatory com-
munity or primary care settings also reveal mixed results.26-28 
The strongest evidence about the effects on patient outcomes 
of continence education for nurses working in the community 
derives from an RCT by Cheater and coworkers,26 who report-
ed that while nocturia and voiding frequency improved in up 
to half of all patients in 6 months, improvements were similar 
across all groups. In a nonrandomized trial, Sampselle and col-
leagues27 found significant increases in women’s self-rated UI 
frequency, UI volume, cost of self-management, and avoidance 
activities following an educational intervention designed to in-
creases nurses’ identification and management of UI in wom-
en. Participants also reported they were less bothered by their 
symptoms. A further uncontrolled trial found reductions in 
the volume of UI experienced by community-dwelling adults 
as well as increases in their knowledge and ability to control 
and cope with their UI after receiving home-based advice from 
nurse continence advisors (NCAs) who completed a 3-month 
self-directed education program combined with 75 hours of 
supervised clinical practice and independent practice.28 The 
NCAs also subjectively rated reported that 42% (73/174) of 
patients were moderately improved or continent.

No studies were identified that evaluated the effects of ed-
ucation on patient outcomes in acute care units. However, 
2 trials provide evidence of the effects of nursing education 
about UI on patient outcomes in rehabilitation units,29,32 both 
enrolled stroke patients. Frasure32 found no significant differ-
ences in the pre- and postintervention frequency of UI among 
29 stroke patients in a neuroscience ward, despite a report-
ed 50% improvement in the implementation of a prompted 
voiding protocol. Similarly, Thomas and associates29 reported 
no difference in the presence or absence of UI at 6- and 12 
weeks poststroke based on the ICIQ-UI Short Form. Overall, 
161 (39.7%) of participants were continent at discharge; 72 
(44%) in group 1; 51 (41%) in group 2; and 38 (31%) in 
group 3. We believe this trial provides the strongest evidence 
of the effects of educating nurses on patient outcomes in a 
rehabilitation setting.

DISCUSSION

We completed a systematic review of the efficacy of UI edu-
cation on nurses’ and NAs’ knowledge, attitude toward, prac-
tices, and patient outcomes and found mixed evidence. Whilst 
nonrandomized and before-after studies tended to report posi-
tive effects, these findings were not confirmed in RCTs. More-
over, in 2 large RCTs, education combined with facilitation29 
and/or audit and feedback26 did not produce statistically sig-
nificant differences in patient-related outcomes. This finding 
is inconsistent with research in other areas about facilitation, 
audit, and feedback.35 There are many possible reasons for the 
lack of between-group statistical improvements; they include 
(1) variability in the methodological quality of the trials, (2) 

variability in the strength and quality of the educational inter-
vention, (3) the inherent limitations of education in achieving 
behavioral and organizational change, and (4) limitations of 
current outcome measures.

Variability in Methodologic Quality
Trial quality is an important consideration. Most researchers 
described a complex educational intervention comprising 
multiple components, rendering it difficult to identify the 
relative merit of one component over another. The method-
ological quality of the studies varied from 25% to 75% for 
uncontrolled trials and 25% to 100% for controlled trials. 
Reasons for the low quality ratings included small sample sizes, 
multifaceted and complex interventions, reliance on subjective 
reporting measures, low response rates, high dropout rates, in-
complete outcome data, potential bias in recruitment meth-
ods, nonvalidated data collection instruments, and incomplete 
reporting. Future research on the topic should be informed by 
reporting guidelines, such as the Consolidated Standards for 
Reporting Trials (CONSORT) statement.36

Variability in Educational Interventions
The strength and quality of the various educational interven-
tions is also an important consideration. Educational content 
should align with evidence-based recommendations for the 
management of UI. We assert that these education programs 
should also be theoretically informed and accommodate the 
specific context. For example, we assert that RN and NA ed-
ucation should differ. It is unclear if this was the case in most 
of the trials that included NAs. Nursing assistants are the first-
line managers of UI and other bladder and bowel disorders in 
most nursing homes37 and are key to the uptake of interven-
tions to optimize continence.20 Further research is required to 
elucidate the differential education RNs and nurse assistants 
require to assess and manage UI.

Limitations of Education in Achieving Behavioral and 
Organizational Change
While improved knowledge and attitudes are important en-
ablers of change, continuing education alone is unlikely to 
produce sustained changes in practice or corporate culture.38 
Similarly, evidence suggests that increased knowledge about 
UI does not necessarily translate into improvements in prac-
tices that improve patient outcomes.39,40 RNs and NAs are 
not solely responsible for the quality of continence care. Few 
studies accounted for or addressed contextual factors or facili-
tation/support of practice change in the setting.

Based on review findings, a key barrier to the uptake of ed-
ucational recommendations about UI could be a lack of audit 
and feedback data about patients’ objective continence status. 
Thomas and colleagues29 found staff members’ belief in the ef-
ficacy of the intervention was a critical factor in the uptake of a 
systemic voiding program. However, nurses are not always able 
to identify patients’ actual continence status,23 possibly due to 
the challenge of obtaining objective data. Further attention 
should be given to improving methods to increase nurses’ abil-
ity to accurately identify patients’ frequency and severity of UI.

Limitations of Current Outcome Measures
Outcomes used in the studies included in this systematic re-
view were primarily based on the implicit goal of cure or reduc-
ing rates of UI and/or FI, which may be unrealistic for some 
people. A large proportion of individuals, and particularly 
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those with chronic degenerative neurological conditions and/
or a poor prognosis, are not amenable to restoration of conti-
nence.41 Ostaszkiewicz42 argues education programs for RNs 
and NAs should place equal value on helping people adjust to 
changes in bodily function that affect their identity, autono-
my, control, and independence. Stated simply, we assert that 
researchers should evaluate measures of care as well as cure.

CONCLUSION

All RNs and NAs should be equipped with the depth and 
breadth of knowledge needed to prevent and actively manage 
UI. Further well-designed trials are required to determine the 
specific effects of education on nurses’ and NAs’ continence 
care practices and patients’ continence outcomes.

4 KEY POINTS
hh Education improves nurses’ and NAs’ knowledge 
about UI; however, the most effective forms of 
education that affect practice and patient outcomes 
are not known.

hh The lack of statistically significant changes in practices 
and patient-related outcomes observed in controlled 
trials may be attributable to variability in the method-
ological quality of the trials, the strength and quality of 
the educational intervention, a reliance on education to 
achieve behavioral and organizational change, and/or 
the selection of outcome measures.

hh Future trials on the topic should be informed by con-
temporary reporting guidelines.
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