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Avføringsinkontinens, obstipasjon og bruk av avføringsmidler blant pasienter på 
sykehjem: Epidemiologi og utvikling av en implementeringsstrategi for 
kunnskapsbasert håndtering av avføringsinkontinens på sykehjem. 

Mange pasienter på sykehjem har problemer med avføringsinkontinens og 
obstipasjon. De har også et høyt forbruk av avføringsmidler. Både 
avføringsinkontinens og obstipasjon kan oppleves svært plagsomt og fører ofte til 
redusert livskvalitet. Mye tyder på at helsepersonell er lite oppmerksomme på 
mulighetene for å forebygge og behandle avføringsinkontinens.  

Hensikten med studien var å undersøke forekomst av og assosiasjoner til 
avføringsinkontinens, obstipasjon og bruk av avføringsmidler blant pasienter på 
sykehjem ved hjelp av det standardiserte og omfattende instrumentet Resident 
Assessment Instrumet for Long-Term Care Facilities (interRAI LTCF). For å få noe 
tilleggsinformasjon ble St. Mark’s inkontinensskår benyttet. I tillegg var hensikten å 
utvikle en implementeringsstrategi for kunnskapsbasert kartlegging og håndtering av 
avføringsinkontinens med mål om å oppnå reduksjon i forekomst.  

Studiens to tverrsnittsstudier inkluderte 261 pasienter. Funnene viste at 
forekomst av avføringsinkontinens varierte fra 42.1% til 70.1% avhengig av hvordan 
inkontinens ble definert og hvilket instrument som ble brukt. Avføringsinkontinens 
var assosiert med svikt i evne til å ivareta aktiviteter i dagliglivet (ADL), kognitiv 
svikt, urininkontinens og diare. Det å delta i aktiviteter og skrøpelighet/ustabilt 
sykdomsbilde var beskyttende faktorer. Funnene viste videre en forekomst av 
obstipasjon på 23.4 %, og at 67.1 % av pasientene brukte avføringsmidler. 
Obstipasjon var assosiert med balanseproblemer, urininkontinens, Hypotyreose og 
Parkinsons sykdom. Bruk av avføringsmidler var assosiert med det å ha 
kommunikasjonsproblemer og antall andre medikamenter. Anti-demensmidler og å 
delta i aktiviteter var beskyttende faktorer.  

Studien bekrefter at avføringsinkontinens, obstipasjon og bruk av 
avføringsmidler er vanlig blant pasienter på sykehjem. Resultater fra flernivåanalyse 
viste at det meste av den totale variansen kunne forklares med forskjeller mellom 
pasientene og ikke forskjeller mellom sykehjemsavdelingene. Dette betyr at en 
grundig kartlegging med påfølgende individualisert pleie kan være en nøkkel i 
arbeidet med forebygging og behandling. To forskjellige utdanningsprogram for 
ansatte med fokus på kunnskapsbasert og individualisert håndtering av 
avføringsinkontinens ble prøvd ut i en pilot. Erfaringene fra pilot var av vesentlig 
betydning for protokoll for en cluster-randomisert kontrollert studie for å evaluere 
effekt av et «multifaceted educational program» for ansatte på sykehjem. 
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SUMMARY

Background Faecal incontinence (FI) and constipation affects a significant amount of the 

nursing home (NH) patients. In addition, many of the patients use laxatives regularly. Both 

faecal incontinence and constipation are bothersome conditions associated with increased risk 

of morbidity and reduced quality of life. There is a lack of studies investigating bowel problems 

among NH patients using validated and comprehensive instruments able to capture the 

complexity in NH patients. The level of awareness among health care staff regarding 

assessment and treatment options for FI seems limited. 

Aim The aim of this thesis was to investigate prevalence and associations of faecal 

incontinence, constipation and laxative use among NH patients using the standardized and 

comprehensive Resident Assessment Instrument for Long-Term Care Facilities (interRAI 

LTCF). Secondly, the aim was to develop an implementation strategy for change in FI care in 

order to achieve a reduction in FI prevalence rates among patients.  

Results Study I and II had a cross-sectional design including 261 patients in NHs in one 

Norwegian municipality. Study I showed prevalence rate of FI was 42.1 % or 54 %, depending 

on the chosen cut-off on the scale measuring FI in interRAI LTCF. In order to get some 

additional information on FI St. Mark’s Incontinence score was used, resulting in a prevalence 

rate of 70.1 %. This illustrates the importance of using clear definitions together with 

standardized instruments when investigating FI. Deficiencies in ADL, cognitive impairment, 

urinary incontinence and diarrhea were identified as risk factors, and involvement in activities 

and instability in health/frailty were identified as protective factors. In study II the prevalence 

of constipation was 23.4 % and 67.1 % of the patients used laxatives regularly. Balance 

problems, urinary incontinence, hypothyroidism, and Parkinson’s disease were identified as 

risk factors for constipation. Risk factors for laxative use were reduced ability to communicate 

and number of drugs other than laxatives, while anti-dementia drugs and being involved in 

activities were protective factors. 



  ii 

Analyses using mixed effects models showed that most of the total variance in prevalence rates 

of faecal incontinence (88 %), constipation (90.3 %) and laxative use (97 %), was due to 

differences in individual patient characteristics, not variance between NH units. Study III was 

a pilot study preceding a cluster-randomized controlled trial (C-RCT). The pilot was designed 

as a three armed external pilot study investigating feasibility, acceptability, and adherence of 

two educational programmes for care staff concerning NH patients’ FI. Data was collected at 

baseline (t0) and after 3 months (t1). The study included patients (t0 n = 62, t1 n = 57) and 

registered nurses (t0 n = 7, t1 n = 7) in NHs. Quantitative data was analysed by descriptive 

statistics. Qualitative data from one focus group interview and four individual interviews were 

analysed by qualitative content analyses. The pilot study found the planned C-RCT to be 

feasible with one major and some minor modification. The major modification was the 

necessity to reduce the main study from a three-armed design to a two-armed design. Important 

barriers identified were sub-optimal use of skill-mix, problems of communicating assessments 

and care plans, and isolated RNs with an indistinct nurse identity. Paper IV is the protocol 

describing the C-RCT evaluating a multifaceted educational programme for care staff on 

assessment and treatment of patients’ FI.

Conclusion Prevalence of FI, constipation and laxative use are confirmed high. Variance in 

prevalence rates is mainly explained by different patient characteristics/ health deficiencies. 

Hence, individualized care matching the patients’ deficiencies might be a key to managing 

bowel problems. There is a need for studies evaluating interventions targeting bowel problems 

in NHs. Further, there is a need for studies evaluating different implementation strategies. The 

interRAI LTCF is a useful instrument by its combination of a comprehensive range of 

individual items and scales that make it possible to capture a holistic picture of the complex 

NH patient, allowing for comparison of immediate and long-term change in patients across 

settings.  
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1. INTRODUCTION  

The objective of this thesis was to investigate prevalence and associations of FI, constipation 

and laxative use among NH patients, and to develop an implementation strategy to improve FI 

care in nursing homes.

Bowel function is a major concern in older people. Constipation is one of their commonest 

complaints, and the fear of constipation and the need for regular bowel movements have 

troubled generations of older people. FI is also a prevalent condition, but seems to be a more 

taboo subject suffered in silence (Potter 2003). The embarrassment associated with FI can be 

one of the greatest threats to personal dignity and quality of life (Bliss et al. 2013), and despite 

the prevalence of the conditions, older people are often reluctant to volunteer the problem to 

their general practitioner or nurse to seek help (Potter & Wagg 2005, Wagg et al. 2013). In 

addition, health care personnel do not routinely enquire about the symptom (Wagg et al. 2013). 

For both FI and constipation, there are great costs in terms of management including time 

resources for health care personnel dealing with the problem, costs of incontinence products 

and the prescribing of laxatives and antidiarrheal agents (Pekmezaris et al. 2002, Frank et al. 

2002, Norton et al. 2009). For older people living at home, bowel care can put great strain on 

next of kin and carers, resulting in bowel problems being an important factor for moving to a 

NH (Potter & Wagg 2005, Wagg et al. 2013).  

NH institutions and NH patients worldwide have gone through a great change during the last 

decades, with increasingly frail patients characterised by high age, functional and cognitive 

impairment, multiple comorbidities, and high mortality (OECD 2013, Mørk et al. 2014), 

making independent toileting difficult. These dependencies, combined with changes in 

anorectal function in late old age, constitute significant challenges regarding bowel care in 

general, and FI care in particular (Saga 2014).  

In the field of healthcare, an enormous number of valuable insights, procedures, and 

technologies are available. Even so, patients can be needlessly deprived of effective care or 

receive unnecessary, out-dated, or, even worse, harmful care. It is a general observation that in 
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healthcare the situation is often one of “underuse, overuse and misuse of care” (Grol 2013). In 

the case of FI care in NH patients’, the level of awareness and knowledge regarding appropriate 

assessment and treatment options for FI seems limited among primary care physicians and 

among care personnel in NHs (Magnall et al. 2006, Thekkinkattil et al. 2008, Bliss et al. 2013, 

Wagg et al. 2013, Saga et al. 2014). In addition, both health care personnel and patients 

themselves seem to be under the influence of the common misperception that FI is part of the 

normal aging process and therefore nothing can be done about it (Norton et al. 2009). These 

may all be reasons why FI most often is managed passively with the use of incontinence pads 

(Roe et al. 2011, Saga et al. 2014) even though several of the risk factors associated with FI are 

treatable and/or preventable. Therefore, it is important that great care is taken not only to 

develop innovations and scientific insights but also to take care that the knowledge and 

procedures are implemented into daily practice (Grol 2013), and thereby improve the quality of 

FI care. However, because of complexity both in the individual NH patient and between 

patients, the causes of FI will be multifactorial, making assessment and treatment challenging. 

The same complexity also makes research challenging as there has been a lack of validated 

research instruments able to capture a reliable, holistic picture of NH patients.  

The interRAI organization has developed a comprehensive assessment instrument that 

measures patients’ functional, medical, cognitive, and psychosocial status for use both in 

clinical care and in research. As constipation and FI both are complex conditions and are 

interconnected, we wanted to study prevalence and associations using the Norwegian version 

of the validated and comprehensive instrument the Resident Assessment Instrument for Long-

Term Care Facilities (interRAI LTCF) (interRAI 2016). In addition we wanted to develop an 

implementation strategy for change of daily practice of FI care in NHs.

2



   

2. BACKGROUND

2.1 BOWEL FUNCTION AND ELIMINATION OF FAECES  

The pelvic floor consists of superficial and deep muscle layers that envelop the rectum, bladder 

and uterus. The superficial muscle layer consists of internal and external anal sphincters, the 

perineal body and the transverse perineal muscles. In contrast, the pubococcygeus, 

ileococcygeus and puborectalis muscles compose the deep pelvic muscles. These structures are 

largely innervated by the sacral nerve roots (S2-S4) and the pudental nerve (Rao & Go 2010). 

Continence is the ability to retain faeces until it is socially conductive to defecate, while 

defecation is the evacuation of faecal material from colon. Both functions are regulated by 

voluntary and involuntary reflex mechanisms, anatomic factors, and rectal compliance. The 

gastrocolic reflex involves an increase of motility in the colon as response to stretch in the 

stomach. Thus, this reflex is responsible for the urge to defecate following a meal. Defecation 

starts when the cerebral cortex receives an awareness and perception of critical level of filling 

in the rectum. When the individual adopts a sitting or squatting position, the anal sphincters and 

the puborectalis relax, straightening the anorectal angle. Simultaneously, the voluntary effort 

of bearing down increases the intra-abdominal pressure, facilitating the development of a 

peristaltic wave, resulting in stool evacuation (Rao & Go 2010). 

2.2 FAECAL INCONTINENCE 

The definition of FI by the International Consultation on Incontinence is “the involuntary loss 

of liquid or solid stool that is a social or hygienic problem”(Norton et al. 2009: 1323) 

According to a review by Wagg et al. (2013) few new studies were identified since the review 

by Norton et al. (2009) reporting prevalence rates of FI in nursing homes or long-term care 

facilities (Wagg et al. 2013). As a part of her doctoral thesis, Saga (2014) reviewed studies from 

1980 up to 2011 on prevalence and associations of FI in NH patients. Prevalence rates in NHs 

varied from 10 % to 67 %, with a center between 40 % and 55 %. However, the reported data 

were limited by lack of a coherent definition of FI, including different frequency labeling, poor 

definition of the institutional units (the nursing homes) and poor descriptions of patient 
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characteristics (Saga 2014). Little is known about the FI incidence rates in the NH population, 

with one study reporting a rate of 20 % during a 10-month period (Chassagne et al. 1999).  

Age has been confirmed as a risk factor for FI in many population-based studies (Wagg et al. 

2013).  A review by Norton et al. (2009) found the results from physiological studies on the 

ageing bowel to vary due to a) a variety of different techniques used in measuring anorectal 

function, b) unclear definition of the normative range of manometric measures for older people, 

c) poor matching between cases and controls of clinical factors which may affect gut function 

(e.g. level of mobility), or inadequate clinical information and d) usually small subject numbers. 

However, studies on healthy older adults report that the anorectal function is characterized by 

a tendency towards an age-related reduction in internal anal sphincter tone (basal pressure) after 

the age of 70 years in both genders, but to a greater degree in women. There also seems to be a 

decline in external anal sphincter tone (squeeze pressure), in women after the age of 70, and in 

men from the age of 90 years. There seems to be an age-related increase in anorectal sensitivity 

thresholds, and a reduced rectal compliance. However, rectal motility seems to be well 

preserved (Norton et al. 2009). Overall, the physiological data suggest that FI should not be 

considered an inevitable consequence of aging alone (Norton et al. 2009, Wagg et al. 2013). In 

addition, in the general population, the prevalence of FI is higher among women compared to 

men (Wagg et al. 2013). Among frail older people, and especially in the NH population, it 

seems that the prevalence of FI is equal, or even higher, among men compared to women 

(Nelson et al. 1998, Brocklehurst et al. 1999, Wagg et al. 2013, Saga et al. 2013). 

Stool consistency is an important factor associated with FI. Loose stool (Johansen et al. 1997, 

Chassagne et al. 1999, Akpan et al. 2007, Saga et al. 2013) as well as hard stool (Kinnunen 

1991, Nelson et al. 1998, Chassagne et al. 1999, Akpan et al. 2007) can be related to FI. 

Potential reversible causes of loose stool may include excessive laxative use, lactose 

intolerance, drug-related side effects and bacterial overgrowth (Wagg et al. 2013). “Overflow” 

FI secondary to constipation and impaction is also important to consider in older adults, 

potentially more so among nursing home patients (Wagg et al. 2013). Evidence suggests that 

symptoms of constipation are common among NH patients with FI (Schnelle et al. 2009). 

Urgency associated with bowel movements is also an important factor related to FI (Wagg et 

al. 2013). Many studies do not evaluate urgency as an independent risk factor. However, among 
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the studies that evaluated a sense of urgency associated with bowel movements, urgency is 

consistently and strongly related to FI (Wagg et al. 2013). Other bowel-related disorders, such 

as hemorrhoids, posterior vaginal prolapse, irritable bowel syndrome, or complications of prior 

surgery, can contribute to FI in older adults who otherwise would be continent. This might 

especially become a problem when functional status, mobility and cognition become impaired. 

Hence, bowel-related disorders and surgery should be a part of the focused history in older 

people with FI (Wagg et al. 2013).   

In NH patients, some diseases seem to increase the risk of FI. Akpan et al. (2007) found that 

comorbidity in general was associated with FI. In male NH patients, Aslan et al. (2009) found 

diabetes mellitus to be associated with FI, possibly due to impaired rectal sensitivity and 

sphincter weakness. Neurological diseases associated with FI in NH patients include 

neurological disease in general (Chassagne et al. 1999) cognitive impairment/dementia (Borrie 

& Davidson 1992, Johansen et al. 1997, Nelson et al. 1998, Brocklehurst et al. 1999, Chassagne 

et al. 1999, Nelson & Furner 2005, Akpan et al. 2007, Saga et al. 2013) and stroke (Nelson et 

al. 1998, Brocklehurst et al. 1999, Aslan et al. 2009). However, epidemiological studies suggest 

that FI is associated more with disability-related factors (e.g. locomotion, other functional 

impairment), than stroke-related factors (e.g. severity, lesion location) (Wagg et al. 2013). In 

addition, poor mobility and an increase in dependency in activities of daily living (ADL) are 

shown to be risk factors (Borrie & Davidson 1992, Brocklehurst et al. 1999, Akpan et al. 2007, 

Saga et al. 2013), also after controlling for other variables in the analyses (Nelson et al. 1998, 

Chassagne et al. 1999, Wang et al. 2009, Aslan et al. 2009, Saga et al. 2013). These finding 

lead to what may be defined as functional FI, associated with mobility problems or restraints 

that restrict accessibility to the toilet despite normal bowel sensation and capacity. In older 

people, FI most often co-exists with urinary incontinence (Wagg et al. 2013). 

As described above, in NH patients the causes of FI seem to be multifactorial. A symptom with 

multifactorial aetiology is likely to require multi-component interventions in order to treat the 

condition. Overall, there are very few trials on treatment of FI in the NH population. Treatment 

of FI in NH patients often needs to involve treatment of constipation and faecal impaction as 

well (Wagg et al. 2013). Ouslander et al. (1996) investigated the effect of prompted voiding on 

FI. They found no significant change in the frequency of incontinent bowel movements, but 
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they did experience a significant increase in number of continent bowel movements and 

percentages of bowel movements that were continent (Ouslander et al. 1996).  Chassagne et al. 

(2000) studied the effect of lactulose alone (group I) compared to lactulose together with daily 

suppositories and weekly tap water enemas (group II) for reducing FI episodes. There were no 

significant differences between the groups, but the patients in group II achieving complete 

rectal emptying experienced a significant reduction of FI episodes. Schnelle et al. (2010) 

studied the effect of a three months multicomponent intervention for improving FI and 

constipation in NH patients. The intervention group received toileting assistance and exercise. 

In addition, to increase NH patients’ caloric intake, patients were offered a choice of food and 

fluids several time a day between meals. The intervention was compared to a usual care control 

group. The intervention group had improvements in bowel movement frequency and the 

percentage of bowel movements in toilet, but not fewer episodes of FI. Goodman et al. (2013) 

tested the effect of a clinical bench-marking tool to improve bowel related care in patients living 

in care homes. The study did not demonstrate a significant reduction in bowel related problems. 

However, one care home experienced a reduction in episodes of avoidable FI 

A Cochrane review (Norton & Cody 2012) has investigated and compared the effect of 

biofeedback, pelvic floor exercises, electrical stimulation and sacral nerve stimulation in adults. 

The limited number of identified trials, together with methodological weaknesses of many, did 

not allow for definite conclusions, but there are indications on that biofeedback and electrical 

stimulation may enhance the outcome of treatment compared to electrical stimulation alone or 

exercises alone. Exercise appears to be less effective than implanted sacral nerve stimulator 

(Norton & Cody 2012). However, evidence for biofeedback treatment for improving FI in older 

adults with cognitive impairment or physical limitations was not found, but there is no reason 

why NH patients with FI may not benefit from biofeedback and exercises if they are able to 

comply (Wagg et al. 2013). In addition, if associated with loose stools, the constipating drug 

loperamide may reduce frequency of FI (if infection and other causes have been excluded), but 

should be used with caution (Lauti et al. 2008).  
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2.3 CONSTIPATION 

Constipation is not a well-defined disease entity, but a general term used to describe the 

difficulties that a person experiences with moving the bowels. The prevalence of constipation 

varies dependent on how it is defined, whether it is self-reported or based on criteria, and on 

the population studied (El-Salhy et al. 2013, Roque & Bouras 2015). Health care staff typically 

defines constipation as stool frequency of less than 3 bowel movements per week. In contrast, 

patients tend to define constipation as any form of ”difficult defecation”, such as straining, hard 

stool, feeling of incomplete evacuation, pain, bloating, and non-productive urge (Rao & Go 

2010). Compared to younger patients, self-reported constipation in the elderly is most strongly 

associated with straining and hard bowel movements in addition to self-digitation, feeling of 

anal blockage, and two or fewer bowel movements per week (Harari et al. 1997).  

The Rome foundation was established in 1991 primarily to standardize consensus-derived 

criteria of functional gastrointestinal disorders. The Rome III criteria for constipation were 

published in 2006 and use a combination of subjective (straining, lumpy or hard stools, 

incomplete evacuation, sensation of anorectal obstruction) and objective (stool frequency, 

manual maneuvers needed for defecation) symptoms to define constipation (Drossman 2006). 

Also, constipated patients rarely have loose stools without laxatives and symptoms are distinct 

from having irritable bowel syndrome (Drossman 2006). For constipation to be defined as 

chronic, a patient must be symptomatic for at least 6 months with applicable criteria for the 

previous 3 months (Leung et al. 2011). There is a known disparity between criteria-based and 

self-reported prevalence rates (Leung et al. 2011), where self-reported prevalence rates seem to 

be higher (Gallegos-Orozco et al. 2012). Evidence from both disease-specific and generic 

quality of life instruments has shown that constipation is associated with impaired health-

related quality of life (Glia et al. 1997, O’Keefe et al. 1995), and has been linked to physical 

aggression in the NH population (Leonard et al. 2006). 

The prevalence of constipation increases with age, with the largest increase in prevalence after 

the age of 70 years (Mugie et al. 2011, Leung et al. 2011). Women are 2-3 times more likely to 

have constipation than men (Mugie et al. 2011, Leung et al. 2011). Between 17-40 % of 

community-dwelling older adults (O’Keefe et al. 1995, Talley et al. 1996, Wald et al. 2007), 

and over 50 % of NH patients experience chronic constipation (Gallegos-Orozco et al. 2012). 

In a review by Roque & Bouras (2015) the age related physiologic colonic changes are reported 
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as: delayed colonic transit time, thinning/atrophy of internal and external anal sphincter, and 

decreased rectal sensation, rectal compliance and rectal capacity. These changes may lead to 

slow transit time, weak sphincters, decreased sensorimotor function and impaired reservoir 

function. Also, pelvic floor dysfunction has been described in 50 % or more in NH populations. 

However, the prevalence of pelvic floor dysfunction in constipation in the elderly is not well 

known (Roque & Bouras 2015). NH patients, dependent on others due to cognitive impairment 

or mobility dysfunction, may ignore the call to defecate. Suppression of rectal sensation may 

lead to faecal retention. Increased rectal compliance and impaired rectal sensation can require 

larger stool volumes to trigger the defecatory urge, with resultant difficulty in evacuation of 

small stools (Rao & Go 2010).  

As in the general population, constipation in older people can be classified as primary 

(idiophatic or functional) or secondary (iatrogentic or consequence to organic disease), the latter 

being more common in older people) (Gallagher & O’Mahony 2009). Diseases that are 

associated with constipation are endocrine or metabolic disorders such as diabetes mellitus and 

hypothyroidism, gastrointestinal disorders like rectal prolapse, rectocele, colorectal 

carcionoma, haemorrhoids or anal fissures, neurological diseases such as Parkinson’s disease, 

dementia or cerebrovascular disease, and psychogenetic disorders including depression and 

anxiety (Gallagher et al. 2008, Roque & Bouras 2015). Several medicines e.g. analgesics, 

anticholinergic agents, calcium supplements, antipsychotics and iron supplements, are 

associated with constipation side-effects listed in the medication description (Roque & Bouras 

2015). In addition, elderly people are at risk of psychological and social distress since they 

suffer from decreased mobility and dependence on others, and issues that may develop from 

social isolation (Roque & Bouras 2015). Also insufficient dietary fibre, caloric intake and 

exercise have been widely described as risk factors, but the evidence is inconsistent and of low 

to medium quality (Leung et al. 2011).  

In the elderly, chronic constipation can lead to faecal impaction. Although a definition of faecal 

impaction is elusive, it usually refers to the accumulation of hard faeces in the rectum and colon 

that the person cannot evacuate alone (Rey et al. 2014). Liquid stools from the proximal colon 

can bypass the impacted stool, causing overflow incontinence, often mistaken for diarrhoea 

(Wagg et al. 2013). The research on prevalence and risk factors of impaction is very limited but 

indirect data suggest that it is highly prevalent among institutionalized elderly patients (Rey et 

al. 2014). One recent study investigating prevalence and risk factors for impaction in NH 
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patients found a prevalence of 28 % with a frequency labeling of impaction as a record of at 

least two episodes of impaction in the last year, and 47 % with a frequency labeling of at least 

one impaction episode the last year. The same study found a prevalence of 7 % based on a rectal 

examination performed by a physician when the physician described the faeces as hard and 

impacted. They also found that the prevalence of FI was 16 % among patients without history 

of faecal impaction, and 28 % among those with a history of faecal impaction (Rey et al. 2014). 

In severe cases, faecal impaction can cause stercolar ulcerations, intestinal obstruction or bowel 

perforation. Although very rare, left untreated, these complications can be life threatening (Rao 

& Go 2010). Other complications of constipation in older people are related to excessive 

straining that can contribute to haemorrhoids, anal fissures and rectal prolapse. Excessive 

straining can affect the cerebral and coronary circulation with resultant syncope or cardiac 

ischemia (Gallagher & O’Mahony 2009). 

The most recent review (Roque & Bouras 2015) of management options for constipation in 

elderly patients recommends an initial assessment of possible clinical factors that may impact 

bowel function e.g. drug side effects, defecatory dysfunction, decreased dietary/fluid intake, 

decreased mobility and dependence on others. This means that treatment needs to be tailored to 

the patients’ medical history, medications, overall clinical status, mental and physical abilities, 

tolerance to various agents, and realistic treatment prospects. Hence, patients in NHs need 

individualized bowel programmes (Roque & Bouras 2015). However, in addition to 

conservative treatments such as dietary fibre, physical activity, fluids etc, laxatives are the 

cornerstone in the treatment of constipation. Between 50-84 % of NH patients are reported to 

use laxatives regularly (Hosia-Randall et al. 2007, Gage et al. 2010, Leung et al. 2011, Cusach 

et al. 2012, Fosnes et al. 2012, Chen et al. 2014). All groups of laxatives are superior to placebo 

(Ford & Suares 2011). But in contrast to the overall good results in clinical trials, patient 

satisfaction with everyday use of laxatives is low, only 47 % were satisfied in a survey in the 

general population (Johanson & Kralstein 2007). However, among laxatives, Roque & Bouras 

(2015) suggest bulking agents as the reasonable first step, before introducing osmotic laxatives 

for patients not responding. As there is no clear superior osmotic agent, the dose should be 

titrated to clinical response. Stimulant laxatives may be introduced to patients who fail to 

respond to osmotic agents, and may be required in the management for opioid-induced 

constipation. Suppositories, e.g. bisacodyl, help initiate rectal evacuation. They may be used 

alone, but preferably with meals to utilise the gastrocolic reflex. Suppositories may be tried as 
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part of a bowel-training programme in NH patients. Enemas may be used judiciously on as-

needed basis, particularly for obstructed defecation and to avoid faecal impaction. Stool 

softeners seem to have an overall limited effect. 

2.4 NURSING HOMES, PATIENTS AND CARE MODELS 

To heighten the probability to succeed with an implementation strategy in the health care setting 

it is important to have relevant knowledge on e.g. how it is organized, the care staff and the 

patient group. Nursing homes are health care institutions offering 24h health care, social care 

and accommodation to older people. Most Norwegian NHs are owned and run by the 

municipality. Some NHs are owned and managed by voluntary organizations but staffed by 

health-care professionals and funded by the municipality. Only a few NHs are organized and 

operated as commercial enterprises (Ringard et al. 2013). All NHs are accounted for and subject 

to governmental control. Despite the fact that both the quality and access to municipal NHs are 

strictly regulated in national legislation, the services are continuously being criticized. The 

municipalities are criticized for offering an inadequate number of beds and the health care 

services are often reported to not living up to official quality standards in terms of time spent 

with the elderly, the quality of nutrition or medical attention (Pedersen 2014). Although several 

NHs have a special care unit for patients with dementia, the majority of cognitively impaired 

patients stay together with cognitively intact patients in general wards. Moreover, some beds in 

NHs are allocated to palliation and end of life care, and for respite and rehabilitation, often 

named “short term care” (Ringard et al. 2013).  In accordance with the trend worldwide, 

Norwegian NHs constitute an important part of the national public health care system, and are 

primarily intended for the frail elderly population (Mørk et al. 2014). In 2014 about 47 % of all 

yearly deaths in Norway happened in NHs, 32 % occurred in hospitals and 14 % at home 

(Norwegian Institute for Public Health 2014). In 2011 it is estimated that Norway spends an 

amount equivalent to 2 % of GDP on services for the elderly. In the same year just below 9 % 

of the population above 65 and 23 % of the population above 80 lived in publicly financed NHs 

(Pedersen 2014).  

The level of education of the Norwegian NH professionals is to some degree regulated by laws 

and regulations (Lov om kommunale helse- og omsorgstjenester 2011, Forskrift for sykehjem 
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og boform for heldøgns omsorg og pleie 2013). NHs are most often managed by Registered 

Nurses (RNs) and have an agreement with a general practitioner (GP) who visits the NH. 

Currently, international studies and reports are indicating a shortage of adequately trained staff 

to take care of the patients’ complex health problems and care needs (Harrington et al. 2012, 

OECD 2013). In Norway, there are no legal requirements for staff-to-patient ratios or 

specifications for qualifications required for care workers (Ringard et al. 2013). However, 

Norwegian NHs have RNs on duty 24-hours a day, and according to Statistics Norway the staff 

comprises on average 31 % RNs/Authorized Social Educators (ASE), 45 % licenced practical 

nurses (LPN) who are care staff with high school education, and 24 % healthcare aides with no 

formal health care education (Statistics Norway 2014). In Norway, an ASE has a bachelor’s 

degree and provides daily care to persons in need of it, particularly in connection with people 

with intellectual disability, including dementia. ASEs have a defined health care and 

pharmacological competence (SAK 2014).  Even though some ASEs were involved in the data 

collection procedure and were eligible for the intervention, they are very few compared to RNs. 

Hence, in the rest of this thesis I will use the term RN only.

Nursing home patients

Statistics of Norway report that 81 % of the long-term care patients in NHs have extensive care 

needs (Mørk et al. 2014). This proportion have risen by 12 % in the period 2007-2013 indicating 

that the threshold for getting a place in a NH is harder and patients are more vulnerable with 

more complex care needs (Mørk et al. 2014). The four most prevalent causes for submission in 

NH are cognitive impairment (42 %), stroke (15 %), mental illness (9 %) and heart and lung 

diseases (8 %) (Hauge 2014). Most of the NH patients have a combination of two or more 

chronic medical conditions (Hauge 2014). A study investigating 32 nursing homes including 

704 patients in Nord-Trøndelag municipality in Norway, found the mean age for patients to be 

84.5 years, 71 % were female, and 82 % had some kind of dementia. The mean number of drugs 

used was 6.7, and 50 % were registered with some kind of serious somatic disease (Bergh et al. 

2012). Among NH patients in Trondheim municipality (n = 980), Saga et al. (2013) found the 

mean sum score on Barthel’s ADL Index with the scores from 0-20 (20 is the best score) to be 

9.5 (SD 5.6), mean age to be 85.5 (SD 7.3) years, and 80% of the patients were reported with 

some kind of cognitive impairment.
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Care models and staffing in health services 

Rigid schedules and unregulated care providers with limited care education and training often 

characterizes the NH setting worldwide (Harrington et al. 2012). Historically, four classic 

models have been used to organize the delivery of nursing care: patient allocation or total 

patient care, functional or task-oriented nursing, team nursing, and primary nursing (Duffield 

et al. 2010). Each model varies in work allocation, accountability and communication patterns, 

and informs different staff mix. There is no evidence in the literature that one particular model 

is most prevalent, suggesting that the use of nursing care delivery models is subject to local 

(unit and organization) circumstances. However, some studies have proposed that the level and 

type of staff, as well as work environment characteristics, might influence which particular 

models are used (Harris & McGillis Hall 2012, Nakrem 2015).  

Two additional concepts of importance in nursing are person-centered care and evidenced based 

practice (EBP). There is no unified definition of person-centered care, and different terms are 

used to describe the model. Brendan McCormack (2003: 203) has defined person-centered care 

as “the formation of a therapeutic narrative between professional and patient that is built on 

mutual trust, understanding and a sharing of collective knowledge”. Being person-centered is 

about focusing care on the needs of the person rather than the needs of the service. In Morgan 

& Yoders’ (2012) concept analyses they found the following defining attributes for person-

centered care: holistic, individualized, respectful and empowering, with the term individualized 

as the most frequently attribute of person-centered care.  

Within the health care community, the contents of EBP are discussed predominantly under the 

heading “evidence-based medicine”. Evidence-based principles, standards, and procedures 

with regard to other professions, such as nursing, have traditionally played a less dominant role 

(Hasseler 2006). However, increasing demands have been made for ensuring quality in nursing, 

stating that the quality of nursing must improve in order to attain better outcomes (Polit & Beck 

2012). It must also be borne in mind that patients now have higher expectations of health 

services and that health is given an important place in our societies (Hasseler 2006). David 

Sackett (1996) and his colleges have produced the most prominent definition of evidence-based 

medicine as “the conscientious, explicit and judicious use of current best external and scientific 

evidence in making decisions about medical care of individual patients” (Sackett et al. 1996). 
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The definition of evidence-based nursing is to a great extent borrowed from medicine, and is 

defined as “a method of critically selecting and appraising scientific literature and applying 

the scientific evidence that has been found to a specific nursing situation” (Hasseler 2006: 217). 

In order to include the concept of individual care, an addition was made to the above definition 

“an approach to decision making in which the clinician uses the best evidence available, in 

consultation with patients, to decide upon the option which suite the patient best” (Gray 2009: 

20). The consequence of this is that by using EBP, the individual experience of the nurse 

(clinical expertise) and the preference of the patient are to be combined with scientific evidence 

of clinically relevant research (Hasseler 2006). According to Sackett et al. (1996) the individual 

experience and the expertise of those practicing RBP are an essential requirement for judging 

whether clinically relevant research should be used in treating the patient (Sackett et al. 1996). 

Patients’ preferences, their social surroundings, and their personal attitudes and outlook should 

always be taken into consideration (Hasseler 2006). 

A growing body of literature is examining the relationship between nurse staffing levels, skill-

mix and quality of care provided to patients (Seago 2001, Clark & Donaldson 2008, Harris & 

McGillis Hall 2012, Twigg et al. 2014). Current staffing in acute care leaves many tasks undone 

(Ausserhofer et al. 2014), with the tasks essential for safety being prioritized and “relationship” 

aspects of nursing neglected. “Comfort/talk to patients” was felt to have been left undone by 53 

% of the nurses across Europe because of insufficient time (Norway 39 %), develop or update 

nursing care plans/care pathways was felt to have been left undone by 42 % of the nurses 

(Norway 39 %), and adequate patient surveillance was felt left undone by 27 % of the nurses 

(Norway 26 %) (Assuerhofer et al. 2014). There is now substantial evidence related to staffing 

in acute care settings (Harris & Hall 2012). A meta-analyses concluded that there is a strong 

association between increased nurse staffing (including both RNs and LPNs) in hospitals and 

improved patient outcomes, particular in intensive care units and with surgical patients (Kane 

et al. 2007). As well, a number of reviews have emerged, supporting the association between a 

richer skill-mix, that is, higher levels of RN staff, and better patient outcomes (Harris & 

McGillis Hall 2012). Results from a 9 country multinational study by Aiken et al. (2014) 

showed that an increase in a RNs workload increased the likelihood of an inpatient dying. In 

addition, the result showed that an increase in the proportion of bachelor’s degree RNs was 

associated with a decrease of an inpatient dying. 
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Long-term care facilities have received much less attention in staffing-outcomes research, 

compared with hospitals (Clark & Donaldson 2008, Harrington et al 2012). It is reasonable to 

assume that even more tasks might be left undone in the NH setting because of lower staff-

patient ratios and a skill-mix with relatively few RNs and a relatively high proportion of 

unskilled care staff compared to the skill-mix in a hospital setting (Harrington et al. 2012). 

Increasing RN levels has been specifically linked with improved quality of care (Harris & 

McGillis Hall 2012). As well, long-term care facilities with higher numbers of total nurses are 

more likely to report higher patient satisfaction, suggesting that richer skill-mix is more 

important than staff numbers size when attempting to improve patients’ outcomes (Harris & 

McGillis Hall 2012). However, a Cochrane review regarding effectiveness of staffing models 

in the long-term care setting concluded that additional methodologically sound studies are 

necessary before any conclusions can be drawn (Hodgkinson et al. 2011).  

2.5 IMPLEMENTATION SCIENCE AND CHANGE OF CARE 

Early implementation research was empirically driven, and the mixed results of implementation 

of EBP in various settings might partly be attributed to a limited theoretical basis (Eccles et al. 

200, Davies et al. 2010). Poor theoretical underpinning makes it difficult to understand and 

explain how and why implementation fails or succeeds, thus restraining the development of 

better strategies to achieve more successful implementation (Nilsen 2015).  

Implementation science was born out of a desire to address challenges associated with the use 

of research to achieve more EBP in health care. Implementation science can be defined as: the

scientific study of methods to promote the systematic uptake of research findings and other 

evidence-based practices into routine practice, and, hence to improve the quality and 

effectiveness of health services (Bauer et al. 2015). The terms knowledge translation, 

knowledge exchange, knowledge transfer, knowledge integration and research utilization are 

used to describe overlapping and interrelated research on putting various forms of knowledge, 

including research, to use (Grol & Wensing 2013, Nilsen 2015). Implementation is a part of a 

diffusion-dissemination-implementation continuum: diffusion is the passive, untargeted and 

unplanned spread of new practices; dissemination is the active spread of new practices to the 

target audience using planned strategies; and implementation is the process of putting to use or 
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integrating new practices within a setting (Nilsen 2015). Implementation studies can be either 

to assess naturalistic variability or measure change in response to planned intervention (Bauer 

et al. 2015). 

There are many examples worldwide of the need for clinical improvements (Grol & Wensing 

2013). Clinicians, researchers and policy makers have noticed it takes a long time before 

research results, or insights relating to effective, efficient, safe and patient-centered care find 

their way into daily practice (Grol & Wencing 2013). Morris et al. (2011) reported that it takes 

on average 17 years to incorporate EBP into routine care. Grol & Wensing (2013) suggest that 

about 40 % of patients across sectors are not receiving care based on current evidence.  

The state of the provision of care based on best evidence in the care of older adults is less well 

understood, but it is indicated that the field may be less developed (Boström et al. 2012, 

Rahmann et al. 2012). The slow transfer of new research findings into the NH setting can be 

attributed to a lack of knowledge and understanding of the complex and dynamic mechanism 

of the social processes that support and hinder this transfer since most of the implementation 

research has been conducted in acute and primary care settings. This work may not be 

applicable to the NH setting due to 1) characteristics of the population, 2) the skill-mix of the 

health care staff, 3) the resources available, and 4) the institutional setting. Understanding the 

complexity of these elements is important, as change of practice is associated with both 

organizational and individual factors (Cummings et al. 2007, Boström et al. 2009, Squires et al. 

2011, Stokke et al. 2014). These include lack of staff knowledge, staffs attitudes and beliefs 

towards research, high turnover rates, understaffing, inconsistence regulatory practices, poor or 

no financial incentives to improve care, and weak management (Rahman et al. 2012).  

A review by Boström et al. (2012) found 53 systematic reviews regarding knowledge 

translation in health care (excluding children, pregnant women and articles published before 

1998), including 1709 unique articles, where only 61 investigated knowledge translation 

relevant for the care of older adults. Of these, 30 articles involved knowledge translation in the 

long-term care setting. Most (43) of the 61 articles included one type of knowledge translation 

intervention, primarily targeted at physicians. The topics were most about translation of 
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evidence related to geriatric syndromes of diseases, medication management and preventive 

care. However, relatively little of the research involved care processes, probably due to the 

increased complexity compared to drug trials (Boström et al. 2012). Drug innovations are 

compatible with existing routines, and are more likely to be adopted than care process 

innovations such as promoting continence. Continence care is a complex intervention involving 

coordination of work and relationships among team members with different degrees of 

education and professional autonomy (Garnham et al. 2009). Another possible reason for the 

research - practice gap is that traditionally, little has been known about EBP in the NH setting. 

Today there is growing consensus about a number of best-care practices, ranging from pain 

assessment to incontinent management and even bathing. Despite these advances, studies have 

shown that relatively few NHs implement recommended care practices (Rahman et al. 2012).  

Effective implementation strategies can be defined as: those strategies, actions, and 

programmes that lead to the adoption of evidence-based or recommended practices that in turn 

are associated with change/improvement in NH processes or outcomes (Rahman et al. 2012). 

The Cochrane Effective Practice and Organization of Care (EPOC) group supports reviews of 

interventions to improve healthcare systems and healthcare delivery. There is a substantial 

evidence base to guide choice of implementation strategies targeting health care professionals 

both at an institutional and at an individual level (Grimshaw et al. 2004, O’Brien et al. 2008, 

Titler 2008, Forsetlund et al. 2009, Cheater et al. 2010, Flodgren et al. 2011, Grimshaw et.al 

2012, Boström et al. 2012, Rahman et al. 2012). EPOC (2015) list and define various 

implementation activities (EPOC 2015), e.g. distribution of educational materials, educational 

meetings (workshops), recruitment of local opinion leaders, audit and feedback, patient-

mediated interventions, clinical incidence reporting and educational games. Multifaceted 

interventions are defined by EPOC (2015) as “an intervention with two or more components”,

and may be more or less tailored. Tailored interventions are defined as “interventions to change 

practice that are selected based on an assessment of barriers to change” (EPOC 2015). 

Grimshaw et al. (2004) reviewed whether there was a dose response curve for multifaceted 

interventions and observed that effect size did not necessarily increase with increased number 

of components, and despite this substantial evidence base on implementation strategies, there 

is no single best strategy; rather a range of implementation strategies can be useful (Rahman et 

al. 2012). However, they concluded that multifaceted interventions, built upon a careful 

assessment of barriers and a coherent theoretical base, probably are more effective than single 
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interventions (Grimshaw et al. 2004, Rahman et al. 2012). Further, that active approaches seem 

more effective than passive approaches, and that transmission of knowledge seem more likely 

to be successful if the choice of implementation strategy is informed by an assessment of the 

likely barriers and facilitators (Grimshaw et al. 2004, Titler 2008, Gresham et al. 2012).

Implementation strategies have so far mainly been targeted at improving the knowledge, 

attitudes or behaviour of health care staff. These strategies appear to achieve a clinically and 

economically relevant change. However, since many outcomes are not only influenced by 

performance of individual care providers, organizational changes could offer important 

mechanism for quality improvement (Wensing et al. 2006).  

With background in the knowledge described in this section, we chose to pilot two 

implementation strategies for change in FI care: a single intervention (SI) involving an 

interactive workshop and a multifaceted intervention (MI) involving an interactive workshop 

together with the recruitment of a local opinion leader and educational outreach meetings. In 

addition we developed and evidence-based guideline for nurse led assessment and treatment of 

FI (section 4.3, table 2). As mentioned earlier, in addition to making thorough investigations 

on different implementation strategies, a thorough theoretical underpinning is considered 

important in the development of an implementation strategy (Grol et al. 2013). Different 

theories may be relevant to interventions at different levels; for example, theories of individual 

behaviour are more relevant to interventions directed towards individuals, whereas theories of 

organizational change may be more relevant to interventions directed at hospitals or NHs (Grol 

et al. 2013). Several theories can be used to guide the development of an implementation 

strategy in order to facilitate change, e.g. cognitive theories, motivational theories and 

pedagogic theories (Grol et al. 2013). For this study, we used pedagogic theory in the 

development and carrying out the educational intervention.  

2.6 TRANSFORMATIVE THEORY AND LEARNING 

Implementation of research in health care requires that clinicians gain knowledge of the new 

procedure, or best practice, and change their everyday practice accordingly. Pedagogy is the 

discipline that deals with the theory and practice of learning, teaching, education and personal 

development (Egidius 1994). Transformative learning has become an important theory where 

17



   

adult learning processes are considered qualitatively different from children, where adults are 

considered more active problem solvers by constructing meaning of new knowledge based on 

pre-existing experience and understandings (Tøsse 2011). Transformative theory is created by 

Jack Mezirow (Mezirow 1997, 2000, 2003). According to Mezirow (1997) a defining condition 

of being human is that we have to understand the meaning of our experience. In contemporary 

societies, we must learn to make our own interpretations rather than act on the purpose, beliefs, 

judgments, and feelings of others. The main goal of transformative learning is to facilitate the 

development of autonomous thinking among individuals where learning is the process of 

effecting change in a frame of reference. Adults have acquired a coherent body of experience. 

Frames of experience are the structures of assumptions through which we understand our life 

world. We selectively shape and delimit expectations, perceptions, cognitions and feelings. We 

set “our line of action”. Once set, we automatically move from one specific activity (mental or 

behavioral) to another. We have a strong tendency to reject ideas that fail to fit our perceptions, 

labeling those ideas as unworthy, irrelevant or mistaken (Mezirow 1997, 2000).  

Following Mezirow, a frame of reference encompasses cognitive, behavioral and emotional 

components, and is composed of two dimensions: habits of mind and a point of view. Habits of 

mind are broad, abstract, habitual ways of thinking, feeling and acting. Habits of mind are the 

basic codes that control how we understand and interpret the outside world. Points of view are 

habitual, implicit rules for interpretation of the world outside that are more easily articulated 

and more accessible to awareness and feedback from others compared to habits of mind. 

Thereby, habits of mind are more durable than points of view. Out of this, learning in adulthood 

is not just to add something new, but also to transform what you already know. In this process, 

it is essential for learners to become critically reflective of the assumptions underlying 

intentions, values, beliefs, and feelings. Mezirow distinguishes between two forms of learning: 

instrumental learning and communicative learning, where instrumental learning includes task-

oriented problem solving that are objectively verifiable and where dialogue and discussion 

plays an insignificant role. In communicative learning, it becomes essential for learners to 

become critically reflective. The goal is to become automatous, responsible thinkers (Mezirow 

1997, Mezirow 2000).  
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To facilitate learning, educators must help learners become aware and critical of their own and 

others’ assumptions. Learners need practice in recognizing frames of reference and using their 

imagination to redefine problems from a different perspective. Finally, learners need to be 

assisted to participate effectively in discussions. Discussion is necessary to validate what and 

how one understands, or to arrive at a best judgment regarding a belief. In this sense, learning 

is a social process, and discourse become central to making meaning. The emphasis is on 

creating an environment in which learners become increasingly adept at learning from each 

other and at helping each other learn in problem-solving groups. The educator functions as a 

facilitator and provocateur rather than as an authority on subject matter (Mezirow 1997). Since 

learning in transformative theory includes establishing new points of view, transform point of 

view or to transform habit of mind, it might lead to self-threatening situations and exclusion 

from social groups stating your “old” habits of mind and point of view.  This can especially be 

a problem inside a work place if a person changes through transformative learning and risks 

social exclusion in his workplace if his new points of view and habits of mind are perceived 

threatening to the co-workers (Mezirow 2000). Mezirow’s transformative theory strongly 

emphasises empowerment of the individual and the training in the ability of critical thinking 

(Mezirow 1997, 2000). Therefore, in an implementation strategy involving an educational 

intervention, the pedagogical framework needs to focus on interactive pedagogical methods to 

engage the health professionals in conversations and develop relationships that support self-

reflection, critical thinking and self-empowerment (Rantz et al. 2001, Benner et al. 2008).

Critical thinking and clinical reasoning 

Critical thinking is the disciplined, intellectual process of applying skillful reasoning as a guide 

to belief or action (Benner et al. 2008). In nursing, critical thinking for clinical decision-making 

refers to the ability to think in a systematic and logical manner with openness to questions and 

reflect on the reasoning process used to ensure safe nursing practice and quality care (Benner 

et al. 2008). In USA, nursing education has emphasised critical thinking as an essential nursing 

skill for the last 50 years. The ability of critical thinking was emphasised as necessary in the 

nursing profession (Benner et al. 2008). Later, critical thinking as a concept has been 

implemented in the curriculum for nursing students in several other countries (Granum et al. 

2012). In the Norwegian curriculum for nursing education the concept critical thinking is not 

explicitly described. In Norwegian higher education the concept “learn to use research and 
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experience in everyday practice” is used to describe a goal with the aim of educating 

independent and reflective nurses (Granum et al. 2012).     

The definition of critical thinking has evolved over the years. The American Philosophical 

Association (APA) has one definition of critical thinking, which Scheffer & Rubenfeld (2000) 

have expanded on through a consensus process, resulting in the following definition: “Critical 

thinking in nursing is an essential component of professional accountability and quality nursing 

care. Critical thinkers in nursing exhibit these habits of the mind: confidence, contextual 

perspective, creativity, flexibility, inquisitiveness, intellectual integrity, intuition, 

openmindness, perseverance, and reflection. Critical thinkers in nursing use their cognitive 

skills of analyzing, applying standards, discrimination, information seeking, logical reasoning, 

predicting, and transforming knowledge” (Scheffer & Rubenfeld 2000: 357) 

The growing body of research, patient acuity, and complexity of care demand higher-order 

thinking skills. Critical thinking involves the application of knowledge and experience to 

identify patient problems and to direct clinical judgments and actions that result in positive 

patient outcomes. Critical thinking is inherent in making sound clinical reasoning. Clinical 

reasoning stands out as a situated, practice-based form of reasoning that requires a basis of 

scientific and technological research-based knowledge about general cases. It also requires 

practical ability to discern the relevance of the evidence behind general scientific and 

technological knowledge and how it applies to a particular patient. In doing so, the clinician 

considers the patient’s particular clinical trajectory, their concerns and preferences, and their 

particular vulnerabilities (e.g. having multiple comorbidities) and sensitivities to care 

interventions when forming clinical decisions. Situated in a practice setting, clinical reasoning 

occurs within social relationships or situations involving patient, family, community, and a 

team of health care providers (Benner et al. 2008). 

2.7 THE IMPLEMENTATION OF CHANGE IN FI CARE IN NURSING HOMES  

Among NH patients, FI has a high prevalence and potential severe consequences. In addition, 

FI is often suffered in silence and is associated with embarrassment, shame and reduced quality 

of life (Wagg et al. 2013, Bliss et al. 2013). Although there are some documented age related 
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changes in anorectal functioning, FI should not be regarded as a physiological consequence of 

normal aging alone (Wagg et al. 2013). Potential reversible risk factors are loose stool, 

impaction, medication, inappropriate laxative use, toilet access, and quality of continence care 

(Norton et al. 2009, Saga et al. 2013). Constipation and laxative use are prevalent in NH 

patients, and might be considered interconnected with FI. Because of the complexity of the 

conditions, there is a need for epidemiological studies investigating the conditions with 

comprehensive and validated instruments to ensure a reliable reporting of prevalence rates and 

associations. The interRAI LTCF is a comprehensive, validated and standardized tool to assess 

patients’ holistic health status in the long-term setting that also enables comparison between 

different setting and countries. 

A challenge in NH research is that the units of observations are clustered as patients are grouped 

in NHs, and there is a need to investigate how this might affect the results in this population 

(Rabe-Hesketh & Skrondal 2012). In addition, prevalence of FI (Brocklehurst et al. 1999, Saga 

et al. 2015), constipation and laxative use (Gage et al. 2010) have been found to vary to a large 

degree between NHs. The variation in FI, constipation and laxative use rates between patients 

and between NHs is poorly understood (Wagg et al. 2013). Hence, we need more studies with 

a design that includes analyses that discriminate between variability due to individual patient 

factors and factors related to the NH unit. 

Even though both constipation and FI are prevalent and interconnected conditions in NH 

patients, this project group wanted to emphasise FI when planning an implementation strategy 

for change of bowel care in NHs. Despite the importance of epidemiological studies 

investigating FI with a validated instrument, it is also important to act on what we already know: 

many NH patients do not receive best practice FI care (Wagg et al. 2013, Saga et al. 2014). One 

of the research recommendations in Norton et al. (2009) and again in Wagg et al. (2013) is to 

investigate whether education of health care staff with regards to heightening awareness of the 

problem plus evidence-based methods for identification, assessment and management of FI will 

lead to a change in FI care and reduced prevalence of FI in NH patients. In general, there are 

few studies investigating strategies for implementing change of care in the NH setting (Boström

et al. 2012, Rahman et al. 2012), and to our knowledge there are no studies investigating 

implementation of best practice related to FI care.  
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3. AIMS 

The objective of this thesis was to investigate prevalence and associations of FI, constipation 

and laxative use among NH patients, and to develop an implementation strategy to improve FI 

care in nursing homes. This was achieved by conducting studies with the following aims.  

Paper I: Investigating FI in NH patients using the validated instrument interRAI (LTCF). 

Secondly, to investigate the effect of clustering of observations and to study variance on both 

the NH level and the patient level. 

Paper II: Investigating constipation and laxative use in NH patients using the validated 

instrument interRAI (LTCF). Secondly, to investigate the effect of clustering of observations 

and to study variance on both the NH level and the patient level. 

Paper III: Investigating feasibility, acceptability, and adherence of two educational programs 

for care staff concerning nursing home patients’ FI.

Paper IV: Developing a detailed protocol for a planned cluster-randomized controlled trial (C-

RCT) investigating effect of a multifaceted educational program for care staff concerning FI in 

NH patients. 
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4. METHODS 

The model described in figure 1 depicts the working process for this thesis. Even though the 

figure might give an impression of a linear process, this was not the case. The project group, 

comprising project manager, PhD-candidate and four researchers, worked back and forth 

between the already published evidence-base, theory and our own research where we originally 

planned to start directly on testing the effect of an educational programme on change of FI care 

for care staff. In the planning phase, we acknowledged that we needed to include a pilot study 

(Paper III). Even though the epidemiological studies on FI, constipation and laxative use (paper 

I and II) in reality did not come first in time, I chose to present them first in this thesis. They 

are a result of a continuum of the already published evidence base and our own research. The 

protocol of the planned C-RCT (paper IV) is part of the phase of evaluating an implementation 

strategy for change in FI care in NHs.  

4.1 STUDY DESIGN  

The studies in paper I and II have a cross-sectional design based on data collected as part of 

baseline (t0) in the planned C-RCT. Data were collected in the period August to October 2014.

Paper IV presents the protocol of the planned C-RCT. For the C-RCT first follow up (t1) was 

collected in the period January to February 2014, and second follow-up (t2) was collected in the 

period May to June 2014. Results of the C-RCT based on t1 and t2 are not part of this thesis. 

The study in paper III was designed as an external pilot study with pre-post measurements. The 

duration of the educational intervention was 3 months. Data were collected in August-

September 2013 (t0) and in January 2014 (t1). The pilot study was designed as an external pilot 

which is a small scale version of larger study under planning which is not intended to be a part 

of the planned study (Thabane et al. 2010, Eldridge & Kerry 2012). An educational intervention 

is defined as a complex intervention, and piloting and feasibility work are highly recommended 

before evaluating the intervention in a trial (Craig et al. 2008, Eldridge & Kerry 2012). Three 

NHs were recruited representing each intervention arm in the planned C-RCT: single 

intervention (SI), multifaceted intervention (MI) and control (table 2). 
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Figure 1. The working process for this thesis for implementing change in FI care in NHs1

                                                             
1 Based on the The Grol and Wensing Implementation of Change Model (Grol & Wensing 2013: 46) and MRC guidance for 
developing and evaluating complex interventions (Craig et al. 2008: 8)

New scientific information

Problems in care provision 

identified

Planning and organization of change

o Identifying the evidence base

o Analyses of actual performance, targets for change

o Identify theory 

o Development and selection of strategies and measures 

to change practice 

Piloting and testing implementation strategy

o Identify facilitators /barriers for change

Evaluation of implementation strategy

o Assessment of effectiveness 

o Understanding change process

Paper III: 
A pilot study

Paper IV: 
Protocol of a C-RCT

Implementation/integration of changes in 

routine care

o Surveillance and monitoring

o Long-term follow up

Paper I and II:
Epidemiological studies
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4.2 SETTINGS, RECRUITMENT AND UNITS OF INVESTIGATION  

The setting for the study as a whole was NHs in one urban municipality. The recruitment 

process started by obtaining an approval from the director for health and social affairs in the 

municipality. For papers I, II and IV, the study was presented in a meeting where managers 

from the NHs were gathered and they were invited to participate. NHs accepting the invitation 

were eligible for inclusion. NH units were enrolled until the target patient sample size for the 

C-RCT was reached. For papers I, II and IV, out of 27 available NHs, 20 NH units from 10 

NHs were recruited. For paper III, out of the 27 available NHs in the same municipality, six 

NH units from three NHs were recruited (figure 2). The three NHs recruited for the pilot study 

(paper III), were not eligible for recruitment for the C-RCT.  

NH units with comparable staff/patient ratio on the day shift and GP coverage were selected. 

NH units designated with a specialty or with an enhanced care staff/patient ratio were excluded. 

All long-term care patients with a stay of four weeks or longer, were eligible for inclusion. For 

paper III and IV, RNs working half time or more were eligible for participation in the workshop 

and to be recruited as an opinion leader in the intervention group (see table 2). Exclusion criteria 

were working less than half time or only night shifts. All care staff members were invited to the 

educational outreach meetings throughout the intervention period. Table 1 shows units of 

investigation in the different papers. 

Table 1 Units of investigation in the different papers

Theme Units of investigation

Prevalence and associations of FI1 Nursing home patients

Prevalence and associations of constipation and 
laxative use

Nursing home patients

Feasibility of two educational programmes for 
health care staff on patients FI

Registered nurses 
EPR2

Nursing home patients 

Effect of an educational programme for health care 
staff on patients FI: a protocol

Registered nurses 
EPR
Nursing home patients                                                              1 Faecal incontinence 2 Printed nursing documentation from the electronic patient record (EPR) in accordance with the audit instrument N- Catch
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Figure 2.  Flow chart of the inclusion and allocation of nursing homes (paper III)  

Declined to participate in data collection 
procedure, n= 11 patients

Allocation 

Control NH
Pasients, n= 24

Baseline data collection (t0)
Patients, n= 62

Patients records, n= 62

3 Nursing homes (NH) included
Patients, n= 73 

Registered nurses (RN), n= 22

Baseline knowledge test (t0)
RNs, n= 7

SI
RNs, n= 3

Patients, n= 20 

Ineligible RNs, n= 5
Vacant RN positions, n= 2

MI
RNs, n= 4

Patients, n= 18 

Allocation

Follow-up (t1)
Patients, n= 24
Patients records, n= 24

Follow-up (t1)
RNs, n= 3
Patients, n= 19
Patients records, n= 19

Follow-up (t1)
RNs, n= 4
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Patients records, n= 14

Patient deaths n= 6
New patients: declined to 

participate n= 1, 
ineligible n= 3

New patients included n= 2
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New patients: 
declined to participate 

n=1
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included n= 3

Licensed Practical nurses= 39
Healthcare aides= 31

Intervention NHs: Single intervention (SI) 
and multifaceted intervention (MI)

RNs, n= 14
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4.3 THE IMPLEMENTATION STRATEGY: AN EDUCATIONAL PROGRAMME 

The educational programmes were developed according to recommendations from 

implementation science and pedagogic theory as presented in the theory base of this thesis 

(Mezirow 1997, Mezirow 2000, Mezirow 2003, Grimshaw et al. 2004, O’Brian et al. 2008, 

Titler 2008, Forsetlund et al. 2009, Cheater et al 2010, Flodgren et al. 2011, Boström et al. 

2012, Rahman et al. 2012, EPOC 2015) (Table 3). To ensure a realistic intervention, one of the 

researchers (PhD-candidate) had two meetings with experienced NH nurses to collect their 

comments on content and intensity of the educational programme and on the FI-guideline (see 

below). 

 

The project group developed a FI-guideline for nurse led assessment and treatment of FI based 

on international best practice recommendations (NICE 2007, Norton et al. 2009, Herdman 

2012, Bulech 2013). The FI-guideline facilitated a systematic assessment and included 

questions related to bowel symptom history and bowel patterns. As FI among NH patients is 

considered to have a complex aetiology, the guideline facilitated the RNs to consider a range 

of possible causes. Examples are loose stools, immobility, cognitive impairment, impaction, 

use of laxatives. Based on this assessment, the RN defined a nursing diagnosis, for example: FI 

related to loose stools, possible due to incorrect doses of sodium picosulphate, urgency and 

reduced mobility. This leads to FI episodes with loose stool and red perineal skin. The guideline 

then offered a range of possible interventions. Individualization of the nurses’ diagnoses and 

the interventions for each patient was emphasised. The FI-guideline was introduced during a 

workshop (see below).  

The workshops were organized by having all RNs sitting around a table together with the 

educator (PhD-candidate). It was important that the care managers were present at the 

workshop. As a consequence of the chosen theoretical frame from adult learning and Mezirows’

(1997, 2000, 2003) transformative theory, it was important to recognise the knowledge and 

experience present among RNs and health care staff in general. The health care staff in the NHs 

has the best knowledge of the patients living there. The theoretical content, including topics for 

discussion and the FI-guideline, was introduced through a power point presentation. During the 

cased-based discussions, the RNs used real patient cases where they used the guideline to assess 

the patients’ bowels and develop a care plan. How to integrate the use of the guideline to the 

electronic documentation system was an important issue. The electronic patient record (EPR) 
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is the most important tool for care staff to communicate their assessments and care plans in 

order to secure continuity in care. This was addressed by having access to a “learning module” 

in their local EPR, and the result of the assessment was input into the EPR during the workshop. 

The topics for the workshop were made available for the RNs as printed educational material. 

The most important pedagogic tool for the educator through the intervention as a whole was to 

empower the RNs clinical reasoning and critical thinking by asking questions in order to 

facilitate discussions among the RNs on assessment and realistic best practice options for the 

individual patient. The local opinion leader was recruited after the workshop based on the 

informant method (Flodgren et al. 2011). This was done by discussing with the care manager 

which of the RNs was considered to be able to influence and motivate the staff in general. The 

care manager had the responsibility for facilitating adherence to the programme and the 

guideline together with the opinion leader. The local opinion leader and care manager received 

a 1.5h additional educational meeting on how to fulfill their roles in the programme.  

Table 2 Content of the educational programmes with an intervention period of 3 months

Single intervention (SI)1 Multifaceted intervention (MI)

Workshop** (7 hours)

 3 hours theoretical introduction

 3.5 hours cased-based discussion using 

the FI-guideline 

Workshop2 (7 hours)

 3 hours theoretical introduction

 3.5 hours cased-based discussion using the FI-

guideline

Recruitment of a local opinion leader3

Six 1.5 hours educational outreach meetings4

                                                             1 Analyses of data from the pilot study (paper III) resulted in the use of the multifaceted intervention in the planned C-RTC (paper IV).2 Educational meeting defined by EPOC as “participation of health-care providers in conference, lectures, workshops, or traineeship” 
(Grimshaw et al. 2012) 3 Local opinion leader defined by EPOC as “use of provider nominated by their colleges as educational influential” (Grimshaw et al. 2012),
recruited after the workshop based on the informant method (Flodgren et al. 2010)4 Educational  outreach meetings defiend by EPOC as “ use of a trained person who meets with providers in their practice setting to give 
information with the intention of changing the providers practice” (Grimshaw et al. 2012) 
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4.4 DATA COLLECTION  

After accepting the invitation to participate, meetings were arranged where RNs were trained 

in how to fill in the questionnaires. In the pilot study (paper III) we tested a strategy where the 

researcher (PhD-candidate) arranged two information meetings per NH: one 1 hour meeting on 

general information and to initiate the procedure for consent from patients or their next of kin, 

and one 3 hour meeting for information and training in the data collection procedures. Both 

meetings were arranged in the NHs. Participants were the RNs who were selected by the care 

manager to fill in the questionnaires. The care managers were also present. The meetings also 

included training in using the interRAI LTCF standardized coding guidelines provided in the 

instrument’s training manual (Morris et al. 2012). The care managers were trained in the 

procedure for extracting data from the electronic patient record (EPR) in accordance with the 

audit instrument N-Catch (Johnsen et al. 2014, Nøst et al. 2015), and were responsible for the 

filling in of the organizational characteristics.   

In the pilot study (paper III) we recruited one RN from each unit, a total of six RNs to be 

included in the data collection procedure. The RNs in the same NHs were advised to work 

together to enhance the clinical judgment when filling in the forms. In addition, RNs used 

information from the EPR, co-workers and the patients when completing the questionnaires. In 

order to obtain additional information on feasibility, adherence and acceptability in paper III, 

qualitative data were collected by one focus group interview one month after the end of the 

intervention. In this study we used a purposive sampling strategy in order to obtain cases 

deemed information-rich for the purpose of the study (Sandelowski 2000). All RNs and care 

managers from the two NHs receiving intervention participated in the interview. To receive 

additional information, we conducted four focused individual interviews by interviewing one 

RN and the care manager from the two intervention NHs. One of the researchers not involved 

in the intervention moderated the focus group interview. The responsible researcher (PhD-

candidate) was present and could ask questions to explore a theme. The responsible researcher 

performed the individual interviews.

RNs and care managers reported the procedure for information and training in data collection 

to be satisfactory. Therefore, the same procedure was followed for collection of base-line data 
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for the C-RCT, and thereby the cross-sectional studies (paper I and II).  One important 

difference was that the ethical committee released the study from gathering consent from the 

patients; hence the procedure involving gathering consent from patients was excluded from the 

C-RCT. A total of 20 RNs were recruited for data collection, one per NH unit (two per NH). 

NHs received economic compensation in order to release the RNs from daily work for filling 

in the questionnaires.   
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4.5 MEASURES 

A description of the measures in the papers is presented in table 3. A more thorough description of 
the individual variables, scales and criteria is presented in the different papers.

Table 3 Measures and criteria for feasibility, adherence and acceptability used in the papers

Paper Theme Measures and criteria

I Prevalence and associations 
of FI

interRAI LTCF1, section C-O. FI2 measured by section H3: Bowel continence

St. Mark’s Incontinence Score

Fecal Incontinence in Nursing Home Questionnaire

II Prevalence and associations 
of constipation and laxative 
use

interRAI LTCF, section C-O. Constipation measured by section J3l: Constipation. 
Laxatives use measured by section N: Medications 

Fecal Incontinence in Nursing Home Questionnaire

III Feasibility of two 
educational programmes for 
health care staff on patients 
FI

Feasibility criteria:
1. Acceptable recruitment process
2. ≥ 80% completed questionnaires returned
3. ≤ 10% missing data in each completed questionnaire
4. ≥ 0.5 mean change on the frequency scale on the primary outcome measure
5. Acceptable time use for RN3’s involved in the data collection

Adherence criteria:
6. ≥ 95% of the recruited RNs participated in the workshop
7. ≥ 70% of the health personnel participated in the educational outreach on each actual 
day
8. ≥ 90 of the patients assessed by the FI-guideline
9. ≥ 80% of the assessment specified by the FI-guideline reported in the electronic 
patient record 

Acceptability criteria:
10. Acceptable performance of the knowledge test according to sensitivity to change in 
knowledge
11. Satisfaction from RNs regarding the educational intervention
12. Satisfaction and acceptability from RNs regarding the FI guideline
13. Acceptable level of barriers versus facilitators for change in the nursing homes

IV Protocol describing a C-
RCT investigating on 
educational programme for 
health care staff on patients 
FI

interRAI LTCF, section C-O. Planned primary outcome, FI, measured by interRAI 
LTCF section H3: Bowel continence

Knowlegde-test 

N-Catch

St. Mark’s Incontinence score

Fecal Incontinence in Nursing Home Questionnaire

Process evaluation form

                                                             1 Resident Assessment Instrument for Long-Term Care Facilities
2 Faecal incontinence 
3 Registered nurse 
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The Resident Assessment Instrument for Long-Term Care (InterRAI LTCF) 

Today, most NH patients have complex health problems and care needs (Harrington et al. 2012, 

Mørk et al. 2014). The complexity of these patients translates into various degrees of functional, 

cognitive, social and psychological impairments, and the result is a tangle of interdependent 

factors that connect in different patterns in different patients. Only by using comprehensive and 

reliable data with understandable and comparable constructs can one begin to make progress in 

determining cost effective services that maintain quality of care. There has been an evolution 

in the process of developing assessment instruments in order to obtain reliable patient data. 

First generation instruments were a large number of standalone scales designed to measure a 

single construct for a single purpose (e.g. Barthels Index for Activities for Daily Living). The 

strengths of these instruments lies in their discrete measurement rules and, for the best, 

extensive testing for psychometric properties and use in clinical trials. However, these 

instruments cannot be used together to produce efficient and reliable integrated 

multidimensional assessment tools. Attempts to use clusters of these instruments often result in 

cumbersome assessment approaches employing overlapping assessment items and conflicting 

assessment methods (Carpenter & Hirdes 2013).  

In the United States, major scandals in long-term care of older people led to a need for a uniform 

comprehensive resident assessment system and the development of the Minimum Data Set that 

was implemented in all US nursing homes in 1990-92. A comprehensive assessment of 

physical, cognitive, psychological and social status was seen as the cornerstone of high quality 

care, identifying the issues requiring individualized care planning so that the best outcome of 

care can be achieved. A revised version with over 400 data items, MDS 2.0, was released in 

1995 (Carpenter & Hirdes 2013).  

Based on the earliest reliability findings, questions were raised as to the suitability of the MDS 

for research purposes (Poss et al. 2008). The international collaboration interRAI was founded 

in 1992, and is a not-for-profit corporation. Ongoing development by interRAI has resulted in 

a revised suite of instruments that was announced in 2005, including a revised version of MDS 

known as the Resident Assessment Instrument for Long-Term Care Facilities (interRAI LTCF). 

Design considerations have included measures of reliability along with clinical utility and the 

capability to harmonize measures with instruments used in other settings (Poss et al. 2008). The 
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interRAI LTCF is substantially shorter than the MDS and reliability performance was one of 

the central considerations in determining the inclusion or exclusion of items (Carpenter & 

Hirdes 2013). InterRAI LTCF comprises 257 items and measures patients’ functional, medical, 

cognitive, and psychosocial status. A study investigating and comparing reliability in the 

different instruments (interRAI Long-Term Care Facility, interRAI Home Care, interRAI Post 

Acute Care, interRAI Palliative Care, and interRAI Menthal Health) in 12 countries, found the 

majority of the items to exceed standard cut-offs for acceptable reliability, and the interRAI 

LTCF had the highest mean kappa (0.74) (Hirdes et al. 2008). Also Onder et al. (2012) found 

interRAI LTCF a reliable instrument which can be used to assess the characteristics of NH 

patients, and that it can be used to compare characteristics of NH patients across Europa. Both 

Mor et al. (2003) and Hirdes et al. (2008) found urine and faecal incontinence among the items 

with the best kappa values.  

In addition to the individual assessment items, interRAI LTCF generate scales to provide 

severity measures. The Cognitive Performance Scale (CPS) (Morris et al. 1994, Poss et al. 2008, 

Shin & Sherer 2009), Activity of Daily Living long form scale (ADLlf) (Morris et al. 1999, 

Poss et al. 2008, Shin & Sherer 2009), The Aggressive Behavior scale (ABS) (Perlman & 

Hirdes 2008), and the Revised Social Engagement Scale (RISE)  (Gerritsen 2008) are overall 

reliable and valid measures. The Depression Rating Scale (DRS) has shown more varying 

results on validity (Burrows et al. 2000, Shin & Sherer 2009, Liang et al. 2014). The Changes 

in Health, End-Stages Disease, and Signs and Symptom (CHESS) scale has been found reliable 

in predicting mortality (Hirdes et al. 2003, Poss et al. 2008, Armstrong et al. 2010, Hirdes et al. 

2014). However, as a measure of frailty, when compared to other frailty measures, the 

correlations between CHESS and two other frailty measures (Edmonton Frail Scale, and the 

frailty index) were low (Armstrong et al. 2010). Hogan et al. (2012) investigated three different 

frailty measures, including CHESS, and found the clinical implications and opportunities of 

detecting frailty in more vulnerable older adults to require further investigation.

St. Mark’s incontinence score

In order to get some additional information of type of FI (gas, loose, or solid stool), urgency, 

and impact on daily life a Norwegian version of the St. Mark’s anal incontinence score 

(University Hospital of North Norway 2015) was used. On the St. Mark’s score, the frequency 
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of leakage of solid and liquid stool, gas and alternation of lifestyle are measured on a five-point 

scale (never, rarely, sometimes, weekly and daily). St. Mark’s score also includes three 

questions with dichotomous items regarding the use of pads, constipating medicines (no = 0, 

Yes  = 2), and the ability to defer defecation for 15 minutes (no = 4, yes = 0). The total St. 

Mark’ score gives a score from 0 (complete continence) to 24 (complete incontinence). 

Evaluations have shown various evidence of the psychometric properties of the total and 

individual St. Mark’s score (Sansoni et al. 2013), were the item about flatus incontinence as the 

one with the poorest evaluations (Bols et al. 2010, Sansoni et al. 2013). However, the total St. 

Mark’s score and the four individual items were found to have excellent or adequate test-retest 

reliability (Bols et al. 2010). Maeda et al. (2007) found St. Mark’s score to correlates 

moderately well with patients’ subjective perception and as reliable regardless of type of 

incontinence, patients’ age, or gender (Maeda et al. 2007). However, the instrument has not 

been tested on the NH population where it is difficult to ask patients about their FI because of 

cognitive impairment, and where the questionnaire has to be completed by a RN as proxy. 

Fecal Incontinence in Nursing Home questionnaire

We also used a questionnaire developed by Saga et al. (2013) to measure change of bowel care 

in NH. The questionnaire was piloted in one NH by several RNs. A research nurse administered 

the testing, and gathered feedback regarding the questionnaire from the participating RNs (Saga 

et al. 2013). The questionnaire included items about FI, constipation, diarrhoea, urinary 

incontinence, cognitive impairment, medical diagnosis and drugs. It also included Barthels 

ADL Index and questions about RNs management of FI, constipation and diarrhea where RNs 

were offered a list of interventions relevant for the conditions, and asked to identify what is 

done for each individual patient (Saga et al. 2013). 

N-Catch 

N-Catch was used as a measure of change in care as reported in the EPR. The feasibility of the 

instrument was investigated in the pilot study (paper III). N-Catch is a validated audit 

instrument for care staff reports in the EPR (Paans et al. 2010, Johnsen et al. 2014, Nøst et al. 

2015). N-Catch measures the quality of the content in the EPR on a scale from 0-32 where 0 is 

low quality and 32 is high quality. The instrument includes criteria for both quantity and quality 
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of content. In order to get a score on quantity the different parts only need to be present in the 

EPR (health status and a nursing care plan including nursing diagnoses, outcome, interventions 

and evaluations). To get a high quality score, the content is assessed according to criteria 

reflecting clinical reasoning and critical thinking: does the assessment of health status seem 

sufficient, do the nurses’ diagnoses have a logical focus and aetiology, and are the outcomes 

and interventions individualized, relevant and realistic (Fesler-Birch 2005, Banning 2008,

Lunney 2010, Paans et al. 2010, Herdman 2012, Bulechec 2013, Johnsen et al. 2014). 

Knowledge test 

In order to measure change in knowledge among RNs, a study specific knowledge test was 

developed and investigated for feasibility in the pilot study (paper III). The test was designed 

as a multiple choice test and developed by the researchers according to established guidelines 

(Sirnes 2005). The knowledge test had 26 questions related to anatomy and physiology of the 

gastrointestinal tract and bowel care. During the development of the test, it went back and forth 

between members in the project group before it was tested in the pilot study. The included RNs 

reported no need to make changes in any of the questions. In addition, four colleagues in the 

university college were invited to answer the test. This resulted in a minor change in two of the 

questions.  

Background data 

For all papers background information on patients’ gender, date of birth and length of stay was 

obtained. For paper III and for the planned C-RCT we also obtained organizational 

characteristics for each unit; number of patients beds, number of RNs, LPNs and health care 

aides in full-time equivalent and total number of each category employed, and number of 

formalized meetings with GP per week. We also gathered information on RNs age, gender, 

educational level, years since qualified and length of employment at the present site.
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4.6 SAMPLE SIZE AND POWER CALCULATIONS FOR THE PLANNED C-RCT

Sample size calculations were based on the primary outcome: prevalence of FI among patients. 

The power calculations have taken into account the results from the pilot study (paper III). 

Based on these we hypothesized that a reasonable and clinical important effect size in the 

intervention group compared to the control group would be 15% between the two groups in 

proportions with FI. As the design was a cluster-randomized trial, we needed to adjust for 

clustering. Intra-cluster correlation coefficient (ICC) was estimated to 0.04. The estimate was 

based on published patterns in ICCs (Eldridge et al. 2004, Eldridge & Kerry 2012, Health 

Services Research Unit in Aberdeen 2013) and results from the pilot study where the ICC was 

calculated to be 0.038. In addition, we had access to the FI variable with the categories 0-4 from 

an epidemiological study of 980 NH patients in Trondheim municipality (Saga et al. 2013) with 

an ICC calculated to 0.028.  Based on the assumptions of the mixed logistic binominal model, 

5% level of significance, test strength of 80 %, an average cluster size of 15 patients, and an 

ICC of 0.04, a study population of 103 patients in each arm of the C-RCT was needed.  The 

number of individuals in each cluster is set because each unit has a fixed number of beds. 

Assuming a 15 % dropout, the sample needed was 120 patients in each arm. This means a total 

of 240 patients and about 20 NH units. 

In addition, sample size according to patients’ records was calculated. N-Catch measures the 

quality of the content in the EPR on a scale from 0 to 32 where 0 is low quality and 32 is high 

quality. Based on the assumption of a paired t-test, a 5 % level of significance, test strength of 

80 %, an effect size of 3 points and an ICC of 0,04, records from 6 patients per cluster are 

needed. This requires a total of 146 records.  

4.7 ANALYSES 

Several types of statistical analyses were used depending on the research question, the variables 

and the distribution of the responses. Descriptive data were used to present and evaluate 

demographic and clinical characteristics of the samples, presented as frequencies (%), means 

(standard deviation, SD) and range. Statistical calculations were performed using IBM SPSS 

for Windows version 21 (paper III), and STATA version 13 for paper I and II. The C-RCT will 
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be analysed by Stata. For the qualitative research questions we used qualitative content 

analyses. Details regarding general and specific analyses are presented below and in each paper. 

Paper I and II 

InterRAI LTCF defines faecal incontinence on a scale from 0 to 5; 0 = continent, 1 = control 

with a stoma, 2 = seldom incontinent, 3 = occasionally incontinent, 4 = often incontinent, 5 = 

incontinent, and 8 no bowel movement the last three days. After investigating other studies 

(Kinnunen 1991, Borrie & Davidson 1992, Harrington et al. 2011), and what seemed clinical 

significant for the C-RCT based on the result from the pilot study (paper III), we set cut-off 

between 2 and 3, defining patients with the scores 3 to 5 as incontinent. Constipation was 

defined as no bowel movements the last three days or problems with hard stools with the 

scorings 0 = not constipated, 1 = problems with constipation, symptoms of constipation present, 

but not the lasts three days, 2 = symptoms of constipation present 1 of the last 3 days, 3 = 

symptoms of constipation present 2 of the last 3 days, 4 = symptoms of constipation present 1 

daily for the last three days. All patients with the scores 1 to 4 were defined as constipated. 

Patients were defined as laxative users if they had a prescription for regular use of at least one 

laxative.  

InterRAI LTCF offers a large number of variables for investigating associations with the 

dependent variables faecal incontinence (paper I), constipation and use of laxatives (paper II). 

Univariable logistic regression analysis was conducted on the variables identified under the 

section data collection in paper I and II. We used perceived clinical significance, Log 

likelihood, McFadden’s R2 and p ≤  0.05 to assess degree of impact on the outcome variable to 

inform the choice of variables to include in the multivariable model. To ensure sufficient events 

per explanatory variable in the multivariable model, the ratio was set at a maximum of 10:1 

(Peduzzi et al. 1996). Effect sizes are presented as odds ratios (OR) with 95 % confidence 

interval (CI) and p-values. Variables were considered significant if p < 0.05, but p-values 

between 0.01 and 0.05 were interpreted with caution due to multiple comparisons. To 

investigate the effect of clustering, the multivariable logistic regression model was tested 

against a mixed effects logistic regression model with the NH units treated as a random effect. 

Investigation during the pilot study (paper III) revealed that units in NHs in the municipality 

39



   

were comparable with the functional definition made by Estabrooks et al. (2011) and thereby 

one unit was defined as one cluster for the analyses.  

Paper III 

Descriptive statistical analyses were performed to evaluate feasibility criteria 1-10, while 

qualitative analyses were used to evaluate feasibility criteria 11-13 (table 3). All interviews 

were audiotaped, transcribed verbatim and analyzed by qualitative content analysis in 

accordance with Graneheim and Lundman (2004). First, two researchers (PhD-candidate and 

another researcher) reviewed the text independently several times to receive a general 

impression of the content and to write down preliminary topics addressing the criteria (11- 13). 

Second, the researchers met to critically discuss their individual general impressions and the 

preliminary topics. Third, words, sentences or paragraphs related to the content areas were 

identified and defined as meaning units. The meaning units were then condensed and labelled 

with a code. Fourth, the codes with similar meanings were grouped into categories. Related 

categories were then abstracted to themes with the intention to reveal the underlying meaning 

on an interpretive level (Graneheim & Lundman 2004).  The process from meaning units to 

themes went back and forth as members of the project group gave their feedback in the process 

of analysis. 

Paper IV 

The primary outcome measure for the C-RCT is prevalence of faecal incontinence. See above 

(section 3.6, paper I and II) for description of the variable. Repeated measures mixed logistic 

binominal model will be used to determine the evolution of FI over the three time points of 

measurements. Because of the relatively high risk of death and movements out of clusters, data 

will be treated as cross-sectional time series, with the prevalence among all patients present in 

the cluster at baseline included as a covariate in the analyses. 
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4.8 ETHICAL CONSIDERATIONS 

The study was approved by the Regional Committee for Medical and Health Research Ethics 

(REK) (Paper I, II, IV: 2013/1802/ REK North, paper III: 2013/755 REK North) and by The 

Norwegian Social Science Data Services (Paper I, II, IV: 36482/2/ MB, paper III: 35020). An 

essential ethical consideration in this study was whether or not informed consent should be 

obtained from patients or their representatives. For the pilot study (paper III) the patients were 

given written information about the study and had the opportunity to withdraw themselves from 

data being gathered. In cases were the RNs assessed a patient as not cognitively competent to 

read and understand the information, the letter was sent to the patients representatives. After 

evaluating the overall study involving paper I, II and the planned C-RCT, the REK authorized 

RNs with dispensations from the duty of confidentiality to gather relevant patient health 

information (proxy data). Since dispensation was given, patient consent was not obtained. The 

justifications of the conclusion were 1) the process of assessing the patients cognitive ability to 

read and understand information before distributing the information letter to the patients or their 

representatives, was considered as inconvenient for patients and time consuming for care staff 

who had to be the ones doing the task, 2) the gathering of data would not involve interviewing 

or examining patients, the data in question was based on assessments made by RNs with good 

knowledge of the patients, and 3) patients were not the ones recruited to participate in the 

intervention. Informed consent was obtained from RNs participating in the interviews (paper 

III) and for the RNs before answering the knowledge test. All patient information was de-

identified by care staff before transfer to the researcher (PhD-candiate). The study was 

performed in concordance with the Declaration of Helsinki (Declaration of Helsinki 2013). 

Both the pilot study and the C-RCT are registered in the clinical trial registry with the numbers 

NCT01939821 and NCT02183740, respectively.
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5. SUMMARY OF RESULTS  

Paper I: Exploring Faecal Incontinence in Nursing Home Patients: a cross-sectional 

study of prevalence and associations derived from the Residents Assessment Instrument 

for Long Term Care Facilities.

The primary aim of the study in paper I was to invstigate prevalence and association of FI in 

NH patients using the comprehensive instrument interRAI LTCF and St Mark’s incontinence 

score. A secondary aim was to investigate the effect of clustering of observations and to study 

variance on both the NH unit level and the patient level by analyzing data using mixed effects 

models. The study included all patients (n = 261) within eligibility criteria from 20 NH units. 

Prevalence of FI in NH patients was confirmed as high. However, prevalence rate varied due 

to definition and frequency labeling. In this study, dependent on the chosen cut off on the scale 

measuring FI in interRAI LTCF, prevalence varied from 42.1 to 54 %. By using frequency 

labeling defined by the St. Mark’s score, at least one episode in the last four weeks, prevalence 

was 70.1 %. This displays the importance of using clear definitions together with standardized 

instruments when investigating FI.  

InterRAI LTCF has a high number of variables which gave us the opportunity to explore a 

range of possible associations using univariable logistic regression. This resulted in 17 variables 

found to be significantly associated with FI. Because of the 10: 1 rule (Peduzzi et al. 1996), a 

maximum of 11 variables could be included in the multivariable model. The final results 

identified deficiencies in ADL, cognitive impairment, urinary incontinence and diahrrea as risk 

factors, and involvement in activities and instability in health/frailty as protective factors. 

Mixed effects analyses showed that the effect of clustering by NH unit was not statistically 

significant, and that most of the variance in faecal incontinence (88 %) could be attributed to 

differences in individual patient characteristics. FI is potentially preventable and treatable by 

offering NH patients’ individualized FI care matching their patient characteristics.

RNs managed to fill in the questionnaire on all patients (n = 261), which indicates high 

feasibility with the instrument. A mean percentage of missing values in single items of the 

completed questionnaire was 0. 8 %. Cronbach’s alpha for the summated scales were as 
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follows: ADLlf  = 0.93, COMM = 0.88, ABS = 0.73, RISE = 0.81, DRS = 0.69. This study 

found InterRAI LTCF a very useful instrument because of its combination of a comprehensive 

range of individual items and scales giving a holistic picture of the patients, allowing for 

comparison of immediate or long-term change in patients status. 

Paper II: Constipation and laxative use among nursing home patients: prevalence and 

associations derived from the Residents Assessment Instrument for Long-Term Care 

Facilities (interRAI LTCF).

The primary aim of the study in paper II was to investigate prevalence and association of 

constipation and laxative use in NH patients using interRAI LTCF. A secondary aim was to 

investigate the effect of clustering of observations and to study variance on both the NH unit 

level and the patient level by analyzing data using mixed effects models. The study included all 

patients (n = 261) within eligibility criteria from 20 NH units. The prevalence of constipation 

was 23. 4 %, and 67. 1 % of the patients used laxative regularly.  

InterRAI LTCF has a high number of variables, which gave us the opportunity to explore a 

range of possible associations using univariable logistic regression. This resulted in 15 variables 

found to be significantly associated with constipation and 11 significantly associated with 

laxative use. The 10:1 rule (Peduzzi et al. 1996), together with consideration on clinical 

significance, was determinative on which variables to include in multivariable models. Balance 

problems, urinary incontinence, hypothyroidism, and Parkinson’s disease were associated with 

constipation. Risk factors for laxative use were reduced ability to communicate and number of 

drugs other than laxatives, while anti-dementia drugs and being involved in activities during 

daytime were protective factors. Mixed-effect analyses of both the constipation model and the 

laxative use model identified variance between NH units as not statistically significant in 

explaining the total variance. Hence, variance of constipation (90.3 %) and laxative use (97 %) 

was mainly explained by differences in individual patient characteristics/health deficiencies. 

Hence, patients may benefit from individualized care to compensate for deficiencies. 
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Paper III: Feasibility, acceptability and adherence of two educational programs for care 

staff concerning nursing home patients’ fecal incontinence: A pilot study prededing a 

cluster-randomized controlled trial 

The aim of the study in paper III was to evaluate feasibility, acceptability, and adherence of two 

educational programs and the methods used preceding a planned C-RCT. The study included 

all patients (t0 n = 62, t1 n = 57) within eligibility criteria from 3 NH (6 NH units). All RNs (t0

n = 7, t1 n= 7) within eligibility criteria participated in the workshop and answered the 

knowledge test. Nursing documentation from the EPR with data on all included patients at t0 (n 

= 62) and t1 (n = 57) was analyzed (Figure 1). The result showed that the main study is feasible 

with one major change and some minor changes. The major change was to reduce the design 

for the planned C-RCT from a three-armed trial to a two-armed trial. The most important minor 

changes were a reduction in the data collection procedure, the need to recruit one opinion leader 

from each unit, the need to facilitate a reasonable work-plan between the educational meetings 

and to facilitate NH unit specific strategies to ensure continuity in FI care for the individual 

patient. N-Catch was considered and found feasible as instrument to measure change in critical 

thinking and clinical reasoning among care staff. Even though this is not the main purpose of 

the instrument, the qualitative criteria for evaluating content in the EPR can be considered 

equivalent with the criteria for critical thinking and clinical reasoning.  

Paper IV: Effect of a multifaceted educational program for care staff concerning fecal 

incontinence in nursing home patients: A study protocol of a cluster-randomized 

controlled trial  

The primary aim in paper IV was to develop a protocol detailing a C-RCT in order to test the 

hypotheses that a multifaceted educational program for NH care staff on assessment and 

treatment of FI reduces patients’ frequency of FI. Secondary aims are to investigate the effect 

on 1) remission of FI in patients with FI present at baseline, or incidence of FI in patients 

identified as continent at baseline; 2) change in NH patients’ FI related concerns; 3) change in 

knowledge among RNs, and 4) change in FI care among RNs and care staff in general. This

study is the first randomized controlled trial specifically focusing on this neglected area. The 

result of the study will give evidence for best practice for FI care in NHs, and organizational 

advice concerning implementation strategies. 
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6. DISCUSSION 

The findings reported in this thesis highlight the high prevalence and associations of FI, 

constipation and laxative use. Secondly, research related to the development of an 

implementation strategy to improve FI care in NH patients is presented. First in this chapter 

methodological issues related to study design, measures and the use of proxy reporting will be 

discussed. Then the findings on FI, constipation and laxative use in paper I and II will be 

discussed. Finally, issues related to findings in the pilot study investigating the feasibility of 

two educational interventions and the implications for the planned C-RCT are discussed. 

6.1 METHODOLOGICAL CONSIDERATIONS  

Strengths and limitations related to design and study population 

Paper I and II – The cross-sectional study 

The first two studies used a cross-sectional design. A cross-sectional design is well suited to 

investigate prevalence of diseases and conditions in a population, and to investigate possible 

associations (Rosner 2006, Bowers 2014). An important strength in these studies are the use of 

interRAI LTCF. InterRAI LTCF offers a large number of reliable items and thereby the 

opportunity to analyze a broad range of associations. However, sample size for the cross-

sectional studies was determined by the power and sample size calculation for the C-RCT 

resulting in a possible underpowered sample regarding some of the less frequent conditions, 

e.g. related to the association between FI and hypothyroidism. This might lead to that results 

appear to have a lower level of significance than they actually do (type-II error) (Rosner 2006). 

Even so, the strategy for model building in this study was first to investigate the impact (Log 

likelihood, McFadden’s R2) of the individual variables by univariable logistic regression before 

entering the variables in the multivariable model. This gave us the opportunity to investigate 

the impact of a large number of conditions before entering the variables into the multivariable 

model, resulting in a thorough adjustment for possible confounders (Rosner 2006, Bowers 

2014).  
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One of the challenges in conducting studies in NHs is the possible dependence between 

observations as a result of “within-cluster homogeneity”. Observations from patients within the 

same NH unit may be more similar than observations from different NH units (Eldridge & 

Kerry 2012, Rabe-Hesketh & Skrondal 2012). This may violate one of the assumptions for 

logistic regression analyses (Eikemo & Clausen 2012). Using analysis methods which fails to 

take account of clustering may lead to confidence intervals which are too narrow, and increased 

type-I error; that is, results may appear to have a higher level of statistical significance than 

they actually do (Eldridge & Kerry 2012). Mixed effects models are models of analyses 

accounting for the clustered nature of data.  A strength in paper I and II is that we used mixed 

effects models to test whether clustering of data significantly affected the results causing type 

I errors. In both papers, the effect of clustering was not statistical significant.  

Mixed effects models also gave us the opportunity to investigate variance on both the NH level 

and the patient level. Even though some studies have found significant differences in prevalence 

rates of FI, constipation and laxative use between NHs (Brocklehurst et al. 1999, Gage et al. 

2010, Saga et al. 2015), they have not studied the patterns of variability between the two levels 

of NH units and patients. The results of the mixed effects analyses found most of the variability 

in prevalence rates explained by differences between patients. The results from this study imply 

that even if there are differences in prevalence rates between NH units (Brocklehurst et al. 1999, 

Gage et al. 2010, Saga et al. 2015), most of the differences are explained by differences between 

patients. This means that in order to prevent or treat the conditions, one need to target the factors 

associated with the conditions in the individual patient, thus making individualized care 

important.  

The sources and methods of recruitment of participants in the cross-sectional studies were 

determined by the procedures designated for the planned C-RCT. Only NHs agreeing to

participate after being informed about the C-RCT were included. It is possible that 

characteristics of NHs saying yes to participate differ from characteristics of the NHs declining 

to participate. This may violate the external validity of the results. Maybe the included NHs are 

more well-functioning due to e.g. lower staff-turnover, lower sick leave rates among staff, less 

vacant care staff positions or lower degree of disability among patients. During the recruitment 

process for pilot study (paper III), managers from NHs declining to participate were asked why. 
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The reason for asking was to get information regarding the future recruitment process for the 

C-RCT. The most frequent reasons given were lack of time, major staff turnover, and vacant 

RN positions. The mixed effects models resulted in placing most of the variability of FI, 

constipation and laxative use to differences in patient characteristics, but in general, patients in 

NHs have extensive care needs (Mørk et al. 2014) and are dependent on care staff to compensate 

for deficiencies. Hence, both differences in general disability among patients and staffing 

difficulties may affect care staffs’ ability to prevent or treat bowel problems. This might affect 

generalizability of the results in a sense that better functioning NHs to a larger degree have the 

resources to prevent or treat bowel problems among patients. However, when comparing the 

results from paper I and paper II to other studies (Gage et al. 2010, Fosnes et al. 2012, Saga et 

al. 2013, Jerez-Roig et al. 2015), prevalence rates of FI, constipation and laxative use are quite 

similar, or even higher, in our study. When comparing prevalence rates between studies, it is 

important to keep in mind that the definitions vary between studies. Altogether, we consider 

the potential selection bias as a bigger challenge for the external validity for the planned C-

RCT, than for the cross-sectional studies. 

Paper III and IV – The pilot study and the planned C-RCT 

FI and constipation can potentially affect mortality, morbidity and health related quality of life 

(Wald et al. 2007, Bliss et al. 2013). Researchers and experts in the area agree that the 

conditions for many NH patients are potentially both preventable and treatable (Norton et al. 

2009, Wagg et al. 2013). Results in paper I and II support the notion that evidence-based 

individualized bowel care might be key to managing the conditions. However, the level of 

awareness among heath care personnel regarding appropriate assessment and treatment options 

seems limited (Wagg et al. 2013). Therefore, studies investigating effect of interventions on 

prevention and treatment, and implementation strategies on change of care in NHs are 

warranted (Wagg et al. 2013, Saga 2014).  

As previously described, this project group wanted to focus on FI and wanted to develop and 

test an implementation strategy involving an educational programme for health care staff on 

evidence-based FI care. An educational programme can be defined as a complex intervention 

(Craig et al. 2008). Complex interventions might have some methodological challenges related 

to e.g., the difficulty of standardizing the design and delivery of the intervention, their 
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sensitivity to characteristics in the local context, and the length and complexity of the causal 

chain linking interventions with outcome (Craig et al. 2008). Pilot studies are explicitly 

recommended prior to a full-scale trial involving complex interventions (Craig et al. 2008, 

Thabane et al. 2010, Eldridge & Kerry 2012). In addition, it is considered important to test and 

refine implementation strategies under usual care conditions taking into account feedback from 

end users (Rahman et al. 2012). 

The study design was based on published guidance for designing pilot studies in the process of 

developing and testing complex interventions (Craig et al. 2008, Eldridge & Kerry 2012, 

Thabane et al. 2012). As described in section 4.3, design and content of the educational 

programmes emerged from exploring existing evidence and from experience in the project 

group. This resulted in two educational programmes with different complexity as described in 

table 2. Most of the existing evidence suggests that multifaceted interventions are more 

effective than single interventions (Grol & Grimshaw 2003, Grimshaw et al. 2004, Grimshaw 

et al. 2012, Grol & Wensing 2013). However, they are far more resource demanding. Therefore, 

we found it interesting to evaluate and compare feasibility and potential effect of the two 

educational programmes: a multifaceted intervention (MI) and a single intervention (SI). With 

this as background, together with guidance from Eldridge & Kerry (2012) and Thabane et al. 

(2012), we decided on criteria for feasibility, adherence and acceptability as shown in table 3.  

We did not do any sample-size calculations for the pilot study. Out of practical and economic 

reasons, we decided to recruit one NH (two units) for each arm in the planned C-RCT. In 

addition to the economic argument, an important feature was the intention of recruiting from 

the same NH population for the main study and that we could not use too many of the available 

NHs for the pilot study. In the recruitment process for the pilot study, the intention was not to 

recruit to gain a broad feedback on the intervention and methods used, but to get some feedback 

on potentially adjustment needed. However, if the pilot had given us unclear results, more 

piloting would have been needed before proceeding with a full-scale C-RCT. By making this 

choice, we lost the opportunity to use the results from the pilot to gain enough power to perform 

sample size calculations for the main study. Even so, with lack of other reliable sources to 

inform the sample size calculations, we obtained valuable information from the data in order to 

inform the choice of effect-size, cut-off for the primary outcome variable (FI), and together 
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with other sources (Eldridge et al. 2004, Eldridge & Kerry 2012, Health Services Research Unit 

in Aberdeen 2013) the choice of ICC. Also for the other measures in the pilot, we obtained 

valuable information for drawing conclusions on necessary changes in the design of the C-RCT. 

We Also got knowledge about time use for RNs to fill in the questionnaires making us able to 

offer more reliable information when recruiting for the C-RCT.  

The qualitative data was gathered by one focus group interview and four individual interviews. 

For analyses we used qualitative content analyzes in accordance with Graneheim & Lundman 

(2004). Sample size in qualitative studies is a matter of judgment and experience in evaluating 

the quality of the information collected against the intended use of the information 

(Sandelowski 2000). The original plan for the pilot study was to perform one focus group 

interview including RNs from the intervention NHs, which resulted in recruiting three RNs 

from each NH including the care managers from both NHs.  An interview guide was constructed 

based on what was stated in the feasibility criteria for the study together with information 

processed during carrying out the pilot study. The interview resulted in rich data. However, 

when doing the preliminary review of the interview, we found that we needed more information 

on some specific themes. Therefore, we invited four of the RNs who participated in the focus 

group interview for focused individual interviews in order to get some additional information. 

Focused individual interviews are found useful when the themes for the interview are limited 

and focused (Tjora 2012).  

According to Malterud (2011), reflections upon one’s background and position are important 

in the process of planning and analyzing qualitative material in order to prevent these from 

confounding the interpretations of the phenomenon being studied. Even though several 

strategies were used to validate the findings, the researchers’ (PhD-candidate) background 

might have influenced the results. The researcher’s professional background as a nurse, several 

years in clinical practice and in educating RNs, and a specific interest in and knowledge about 

the nursing role and function both in primary care and in hospitals may have increased 

sensitivity to some themes over others. On the other hand, the same experience, knowledge and 

interest might facilitate valuable insights in the process of analysis (Graneheim & Lundman 

2004). To ensure the study’s reliability and validity, we aimed at systematic design including a 

verification of the study throughout the research process. Verification refers to the actions used 
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during the research process involving consciousness on when to continue, when to stop, or 

modify the research process in order to achieve reliability and validity (Morse et al. 2002). In 

this study, we transcribed the interviews verbatim, and two researchers (PhD-candidate an one 

other researcher) read the interviews separately to receive a general impression of the content 

before meeting to discuss the further analyses. Further, the process of analyzes, from the initial 

phase of defining content areas to the final phase of abstracting related categories to themes, 

went back and forth between members in the project group in the work of reaching consensus 

of the results.  

Strengths and limitations related to the questionnaires/instruments 

One of the strengths of the studies in paper I and II is the comprehensive data collection using 

interRAI LTCF that enabled us to explore possible associations in this complex patient group. 

It is reasonably well established that NH patients differ from the general population and from 

older people living at home, by a larger degree of complexity in their health characteristics; 

higher degree of comorbidity and polypharmacy, together with deficiencies of activities of daily 

living and cognitive impairment (Mørk et al. 2014). This complexity often makes it difficult to 

know whether a condition, e.g. FI, is associated with a specific disease e.g. stroke and dementia 

or deficiencies of ADL or ability to communicate, which also might be consequences of stroke 

or dementia. Hence, we consider it important to use instruments that capture a holistic picture 

of the patient, rather than using standalone items or scales in order to measure one or several 

specific conditions. The risk of confounding might be larger in this population than in the 

general population because of the complexity. Using comprehensive instruments together with 

regression models makes it possible to adjust for confounding on a broad specter of relevant 

conditions (Rosner 2006). On the other hand, the strategy for model building in paper I and II, 

is by some considered problematic based on the argument that all possible associations ideally 

should have been acknowledged on beforehand in order to avoid “fishing” for statistically 

significant associations (Freedland et al. 2009). However, as long as the researchers give a 

thorough description on the measures used and strategies for analyses, this should not be a 

problem. In our opinion, it is more important to investigated data for new possible associations 

in order to get a broader understanding of the conditions in question. This being especially 

important in populations where little research has been conducted with validated and reliable 

measures accounting for the complexity in the patient group.  
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In paper I we investigated FI prevalence and associations. In the interRAI LTCF, the variables 

on continence have been found reliable as measured by weighed kappa coefficients (Mor et al. 

2003, Hirdes et al. 2008). We have not found any studies investigating criterion validity for the 

FI variable. However, as far as we know, there is no other “gold standard” measure for FI in 

the NH population. This includes the St. Mark’s score that has been tested for validity and 

reliability (Bols et al. 2010, Sansoni et al. 2013) but not among NH patients, and not for proxy 

scoring. However, two large studies have found that the variable bowel continence has 

substantial reliability according to cut-offs for interpreting the kappa statistic. Mor et al. (2003) 

found the inter-rater reliability statistic weighted kappa, to be 0.88, and Hirdes et al. (2008) 

found the inter-rater reliability statistic weighted kappa to be 0.90.  

In addition to interRAI LTCF we used the St. Mark’s score. Some studies reporting reliability 

and validity of St. Mark’s are described earlier (section 4.5). Unlike the FI item in interRAI 

LTCF, St. Mark’s score measures anal incontinence and includes incontinence of gas. St. 

Mark’s score is intended to be filled in by the patients themselves, or by staff interviewing the 

patients. In paper I, we used the RNs as proxy. During the information meeting where RNs 

learned how to fill in the questionnaire, they found most of the individual items in St. Mark’s 

score easy to fill in based on clinical judgment. They found two items challenging: incontinence 

of gas and alteration of lifestyle. For the incontinence of gas item, we informed the RNs to 

grade the severity by asking the patients when it was possible and to observe frequency of gas 

leakage during e.g. locomotion, transfer from bed to chair, or from sitting to standing position. 

Considering alteration of lifestyle, in order to help the RNs understand what it could mean, we 

asked them to observe or consider whether patients for example did not want to participate on 

trips outside, visit the cafeteria, or wanting to sit by the toilet, for evaluation if incontinence 

caused alteration of the patients’ lifestyle. Although St. Mark’s score is found to correlate 

moderately well with patients’ subjective perception and as reliable regardless of type of FI, 

patients’ age, or gender (Maeda et al. 2007), it is not tested in the NH population. Because of 

this, we did not use St. Mark’s score as the main instrument, but found it interesting to use it to 

get some additional information on FI among NH patients. This will also be the case for the C-

RCT where the primary outcome, FI, will be measured by the incontinence variable in interRAI 

LTCF, and the St Mark’s score will be used for additional information. For instance, St Mark’s 
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incontinence score is found useful and sensitive to change in persons over time (Maeda et al. 

2008). Several of the scales and indexes embedded within interRAI are found useful in 

evaluating change in clinical status over time (interRAI 2015), but to our knowledge there have 

been no studies evaluating interRAI LTCFs FI variable’s sensitivity to change. 

The aim of paper II was to explore constipation and laxative use among NH patients. 

Constipation is a condition not easily defined or diagnosed because of complex aetiology and 

a complexity in symptoms. Therefore, the ROME criteria were developed, and are now often 

used as a measure for constipation in research (Drossman 2006). In the NH population the 

ROME criteria might be considered challenging for several reasons. First, many of the patients 

use laxatives, and second, several of the criteria ask for the patients’ sensation of e.g. incomplete 

evacuation or sensation of anorectal obstruction/blockage, which can be challenging to 

determine for many patients living in NH due to cognitive impairment. The constipation 

variable in interRAI LTCF is not based on the ROME-III criteria. In interRAI LTCF a patient 

is defined as constipated by the clinical judgment of a RN by the criteria no bowel movements 

the last three days or problems with hard stool. A weakness is that we have not found studies 

investigating the reliability of the variable measuring constipation in interRAI LTCF. However, 

studies have found the different items in the interRAI instruments to have a substantial overall 

reliability (Hirdes et al. 2008, Onder et al. 2012). Laxative use was measured by laxatives 

prescribed as regularly used in the patient record and recorded in interRAI LTCF, section N, 

Medications, and grouped according to the Anatomical-Therapeutic-Chemical Classification 

System (ATC) (WHO 2015a). A possible weakness is that only patients according to their 

patient record used laxatives regularly were defined as user. Patients with an “on demand” 

prescription were defined as nonusers. Hence, patients defined as nonusers may have used 

laxatives and thereby influenced the results. 

In the pilot study (paper III) we included the Fecal Incontinence in Nursing Homes 

Questionnaire. As a consequence of the use of time related to data collection was evaluated as 

unacceptable in the pilot study, it was concluded to remove most of the items from this 

questionnaire, only keeping the items involving care staffs’ interventions for constipation, FI 

and diarrhoea. For paper I and II we used only the variables “use of incontinence pads” (paper 

I) and the variables describing RNs administration of laxatives and micro-enemas (paper I and 
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II). For the C-RCT the whole section will be used to measure change in care, and as an 

instrument to collect information about care activities in the control group.  In controlled trials, 

if “care as usual” is used to describe the control NHs, it is an important methodological issue 

to have some information about what this implies (Polit & Beck 2012). For the planned C-RCT, 

an important pedagogic strategy is to empower clinical and critical thinking in the individual 

RNs. Hence, we found it important to measure change in these qualities among care staff. In 

the pilot study N-Catch was considered and found feasible for this purpose. This will require a 

qualitative approach in the data analysis. Qualitative content analyses as described by 

Graneheim and Lundman (2004) can be used for this purpose.  

Strengths and limitations of the planned C-RCT

One strength of the planned C-RCT includes the thorough investigation of both what is 

considered best practice for assessment, care and treatment of FI among NH patients and what 

is considered the most effective implementation strategy. The intervention is classified as a 

complex intervention, and the study has been designed according to published 

recommendations (Craig et al. 2008, Grimshaw et al. 2012, Eldridge & Kerry 2012), where a 

thorough planning phase included an evaluation of the fit of the different components with a 

pilot study.  It is of special interest that the educational intervention integrates the FI-guideline 

of best practice into the EPR as a means to communicate the assessment and care plan to the 

staff as a whole. Because of this, we will have the opportunity to evaluate change of practice 

by investigating the EPR together with the use of the FI-guideline and patient’s health 

information. 

Despite a thorough and rigorous design, a possible weakness of the C-RCT is the complexity 

of the intervention with limited possibility to evaluate which of the components in the 

educational intervention are effective. The more complex the intervention, the harder it is to 

measure effect (Craig et al. 2008, Grimshaw et al. 2012). With an educational intervention, 

pedagogical ideals might challenge the ideals for a RCT. An important pedagogic ideal is to 

individualize and adjust pedagogical methods according to the needs of the actual person/ group 

in front of you (Mezirow 2003, Kvalsund 2011, Tøsse 2011). On the other hand, an important 

ideal of an RCT is for the intervention to be as similar as possible for all the participants (Fayers 

et al. 2010). In this study, we will agree on which components will be the same, and on which 
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will be allowed to vary. For instance, the format of the workshop will be the same, (total hours 

and themes to be covered), while empowerment strategies, guidance and timeframes for 

individual themes during the day may vary. During educational outreach all participants will 

receive the same number of visits within the same time frame with the same main themes to be 

covered, while when and how will vary. In addition, we will include a process evaluation in 

order to measure adherence. These are: 1) proportions of RNs within eligibility criteria 

participating in the workshop, 2) how many and who of the care staff participated in the 

outreach meetings, 3) proportions of intended outreach meetings held, 4) proportions of patients 

assessed with the FI guideline, and 5) proportion of assessments reported in the EPR as health 

status and nursing care plan. The educators will also record their reflections from the 

educational meetings. 

The use of proxy reporting 

In NHs, most of the patients have a cognitive impairment (Nylenna 2014), which makes it 

difficult for them to answer questions or fill in questionnaires. Hence, in order to get a 

representative sample and comprehensive data on the NH population, the forms were completed 

by RNs. However, it may be considered a weakness of this study that the patients did not fill in 

the questionnaires themselves, especially St Mark’s score that is designed for self-reporting, 

and in general for items that measure subjective experiences that might be difficult to capture 

for others than the patients themselves. The reliability and validity of proxy data is found to be 

high for tasks of daily living and health conditions easily observed, and relatively low for 

conditions more private and less likely to be reported (Snow et al. 2005). To counter for that, 

both the interRAI LTCF manual and the information meetings focused on how to include the 

patient when possible. We also advised the RNs responsible for filling in the questionnaire to 

work together to enhance the clinical judgment when filling in the forms. FI might be 

considered especially difficult to measure by proxy reporting because of an assumed need of 

privacy and shame regarding FI episodes, which might threaten reliability of the measures. On 

the other hand, NH patients’ dependency of care staff in managing their bowels in general, in 

cleaning after FI episodes and administration of incontinence pads, makes FI easier to observe 

in this population and measures more reliable.  
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6.2 DISCUSSIONS OF THE MAIN FINDINGS  

Overall, the results of the epidemiological studies in this theses demonstrate that FI, 

constipation and the use of laxatives affects many of the patients in NHs, that variability in 

prevalence rates are mostly due to patient differences, and that the associations are multifaceted 

and complex among NH patients.

Prevalence and associations of FI 

The prevalence of FI is confirmed high in this study. Measured by St Marks score, about 70 % 

of the patients were reported to have had at least one FI episode in the last four weeks. Results 

derived from interRAI LTCF gave a prevalence rate on 42.1 % and 54 % depending on the cut-

off on the FI-variable. This spread of prevalence rates in the same population using different 

instruments and cut-offs demonstrates the importance of using standardized instruments and 

informing about definitions in use and frequency labeling.  

The unadjusted analyses of the explanatory variables identified 17 covariates statistically 

significantly associated with FI. Because of the 10:1 ratio criteria, the 11 variables with the 

strongest impact (Log likelihood, McFaddens R2) on FI were included in the multivariable 

model. In the adjusted analyses only 6 explanatory variables remained statistically significant: 

urinary incontinence, deficiencies in ADL, cognitive impairment and diarrhea as risk factors, 

and being involved in activities and instability in health/ frailty as protective factors. A 

coexistence of urinary incontinence, and the risk factors ADL deficiencies/ impaired mobility, 

cognitive impairment and diarrhea are consistent with most studies over the years (Wagg et al. 

2013). The variable time involved in activities expresses the patients’ involvement in activities 

either alone or in a group when he/ she is awake and not receiving treatment or care related to 

activities of daily living.  To our knowledge this patient characteristic has not been investigated 

before. Being involved in activities as a protective factor might indicate that being active really 

prevents patients from having FI. On the other hand, it can also mean that patients with no FI 

are more likely to be involved in activities, while incontinent patients are not.  It can also be 

understood as a consequence of patients with FI not wanting to participate because they are 

socially affected of their FI. InterRAI LTCF’s measure for instability of health/frailty, CHESS, 

was a protective factor in the adjusted analyses. In the review from Wagg et al. (2013), poor 
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general health and comorbidity are considered risk factors. Our interpretation of the result in 

our study, is that instability in health/frailty in patients might lead to care staff being more 

observant about the patients’ care needs in general, including bowel care. It can also mean that 

among the frailest patients the bowels are to a larger degree more easily controlled by scheduled 

toileting/ laxative regimes resulting in fewer FI episodes.  

As opposed to findings reported in the review by Wagg et al. (2013), none of the medical 

diagnoses had high enough impact on FI to be considered for the adjusted analyses. On one 

hand this might be explained by these studies comprehensive set of variables making 

confounding less likely. On the other hand it might be explained by the relatively small sample 

resulting in too low power for some of the less common diagnoses, e.g. Multiple Sclerosis, 

Parkinson’s disease, hypothyroidism. Wagg et al. (2013) reported urgency to be related to FI. 

In this study, urgency was reported in 41 % of NH patients, and although urgency was a 

statistically significant risk factor in the univariable analyses, it was not in the adjusted analyses. 

As explained earlier, mixed effects models revealed 88 % of the variance in FI rates on the 

patient level, meaning that 88 % of the variability in FI rates may be explained by differences 

in patients characteristics making individualized patient care key in managing the symptom. 

This should not be surprising to most of health care personnel and researchers. Because of the 

complexity in FI aetiology both between patients and in the individual patient, it might be 

challenging to identify sufficient diagnostic information upon which to base management 

choice in individual patients. However, our study identified deficiencies in ADL, cognitive 

impairment and diarrhea as the most important risk factors. On one hand this information can 

make it easier to do a targeted assessment to get sufficient diagnostic information. However, it 

remains for the health care personnel to find the exact etiology related to ADL and cognitive 

impairment in the individual patient. Deficiencies in ADL and cognitive impairment have 

different consequences for different patients leading to different consequences for bowel 

function and continence. In addition, the diagnostic process is complicated by the high 

prevalence of cognitive impairment among patients. But first and foremost the value of 

evidence-based FI care needs to be emphasised, as it is indicated that NH care staff do not 

necessarily consider FI as an important problem to deal with, and that both health care staff and 

the patients themselves might consider FI something that must be “put up” with (Wagg et al. 
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2013, Bliss et al. 2013). It is important to raise awareness among health care staff that FI might 

be prevented, improved or treated with conservative interventions (Wagg et al. 2013, Bliss et 

al. 2013).  

Prevalence and associations of constipation and laxative use 

There were 23.4 % patients reported with constipation, and 67.1 % of the patients were reported 

to use laxatives regularly. In this study, patients were reported to have constipation based on 

the clinical judgment of RNs by the definition: no bowel movements for three days or problems 

with hard stools. In the NH setting the reported prevalence of constipation varies from 10 % up 

to 72 % (Kinnunen et al. 1991, Fosnes et al. 2012, Moore et al. 2012, Saga et al. 2013), probably 

due to variation in the definition and diagnosing of constipation, including whether constipation 

is self-reported or not. Often the prevalence is reported to be higher in studies where 

constipation is self-reported (Leung et al. 2011, Gallagos-Orozco et al. 2012). This might also 

be a consequence of constipation not being a well-defined disease entity, but a general term 

used to describe difficulties with moving the bowels. The picture is further complicated because 

many of the NH patients use laxatives, resulting in some studies using laxative use as a proxy 

for constipation (Harari et al. 1995, van Dijk et  al 1998), or include the use of laxatives in the 

definition of constipation together with other criteria (Fosnes et al. 2012). Other studies have 

reported prevalence of laxative use among NH patients in a range from 50 % to 74 % (Leung 

et al. 2011, Fosnes et al. 2012).  

There is an enormous range of possible risk factors for constipation, including endocrine or 

metabolic disorders, gastrointestinal disorders, neurological disorders, myopathic disorders, 

psychogenic disorders, and medication side effect, insufficient dietary fiber, fluids, and exercise 

(Leung et al. 2011, Gallagher et al. 2008). A risk factor suggested by Roque & Bouras (2015) 

is the elderly patient’s dependence on others for assistance. Our adjusted analyses on 

constipation and associated factors resulted in poor balance, urinary incontinence, 

hypothyroidism, and Parkinson’s disease as risk factors, where the last two are well documented 

in other studies (Gallagher et al. 2008, Leung et al. 2011). As far as we know, poor balance has 

not been investigated before. It is reasonable to think that poor balance might be an important 

factor in a process of the older person getting more immobile and getting more dependent in 

ADL functioning. For the association between urinary incontinence and constipation, it might 
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be seen as a consequence of co-existence rather than a risk factor, as for the association between 

urinary incontinence and FI. Although identified as risk factors in two reviews (Gallagher et al. 

2008, Leung et al. 2011), we did not get a statistical significant association between constipation 

and cognitive impairment as measured by the CPS or the medical diagnoses 

dementia/Alzheimer’s disease. Nor did we get a statistical significant association between 

constipation and depression both as measured by the depression scale (DRS) or the medical 

diagnosis depression.  

Two reviews (Gallagher et al. 2008, Leung et al. 2011) have identified reduced mobility and 

functional decline as risk factors for constipation. In our study, the variables measuring ADL 

functioning and mobility/physical activity were not statistically significant in the univariable 

analyses or had too little impact on constipation to be considered in the multivariable analyses. 

On the other hand, the variable with the strongest impact on constipation was “balance”. 

Together these findings suggest that balance problems are of greater importance than ADL 

deficiency and immobility in the understanding of constipation. Also, type of food (regular/soft 

or liquid), or hydration had too little impact to be considered for the multivariable analyses. It 

is often suggested that insufficient diet, hydration and fibre are associated with constipation, 

but the evidence behind these factors is inconsistent and of low to medium quality (Gallagher 

et al. 2008, Leung et al. 2011). If this is the case, our results confirm these factors having weak 

impact on constipation. However, Leung et al. (2011) conclude that increasing fiber, exercise 

and fluids might benefit patients with actual deficiencies. A weakness in our study is that 

interRAI LTCF offers no measures for fibre intake. 

In the adjusted analyses on laxative use and associated factors we included 17 variables in the 

model. Of these, number of drugs and reduced capability to communicate were risk factors, and 

involved in activities from 1/3 to 2/3 of daytime and use of antidementia drugs were protective 

factors. As stated above, none of the variables measuring mobility/physical activities was 

associated with constipation. On the other hand, the results from analyzing laxative use support 

the hypothesis that an active living is protective against constipation if the use of laxatives is 

considered a sign of constipation. Antidementia drugs have diarrhoea as an adverse effect 

(Felleskatalogen 2016) that might explain the protective effect for the need for laxatives. As far 

as we know, the ability to communicate has not been investigated as a potential risk factor for 
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laxative use earlier and is an interesting finding indicating that being able to communicate 

bowel needs is important to maintain normal bowel functioning. Other studies investigating 

factors associated with laxative use in NHs have reported age, Parkinson’s disease, inability to 

move independently, low fluid intake and chewing problems as risk factors, and snacks between 

meals as a protective factor (Hosia-Randell et al. 2007), and number of medications, 

dementia/Alzheimer’s, and length of stay as risk factors (Gage et al. 2010).  

Without having investigated all other diseases and their related drug, there are indications that 

the relationship between constipation and laxative use is challenging (Ford et al. 2011, Johansen 

et al. 2007). In the NH setting it is possibly more so due to a coexistence of very high prevalence 

of laxative use and at the same time high levels of symptoms for constipation. Fosnes et al. 

(2011) found that NH patients diagnosed with constipation and with a prescription for laxatives 

did not achieve normalization of stool frequency and consistency. In addition, patients reported 

with normal bowel functioning according to diagnostic criteria experienced persistent problems 

such as straining, manual maneuvers to facilitate bowel movement, feeling of incomplete bowel 

movements or a feeling of anorectal obstruction (Fosnes et al. 2011).  

Feasibility of the educational programmes and consequences for the planned C-RCT

Even though we have studied both FI and constipation in addition to laxative use, the emphasis 

is on FI in the planned C-RCT. Results from the pilot study (paper III) support the results from 

the studies indicating that RNs do not necessarily consider FI as a problem among patients, and 

that they have low awareness on the possibilities of preventing and treating the symptom (Saga 

et al. 2014, Wagg et al. 2013). This in spite of expert opinions and research the last 30 years 

indicating that several of the risk factors are potentially reversible and preventable also in the 

NH population (Wagg et al. 2013). The results from the pilot study also confirms the research-

practice gap related to what is considered best practice related to FI-care and what seem to be 

delivered FI-care in NHs today. This highlight the need for research focusing on how to 

implement this knowledge to the practice setting so health care staff can change their practice.  

There exists a comprehensive amount of implementation research and pedagogic/educational 

theories, which could have been useful in guiding our educational intervention. These take in a 
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different degree the individual, the group, the organization, the different parts/levels of society 

into account. After investigating several theories, we chose theories emphasizing adult learning, 

with the main focus on the individual. We found Mezirow (1997, 2000, 2003) and his focus on 

empowering the learner through self-reflections and critical thinking, with discussion in groups 

as the main instrument, useful for our purpose. This said, although using Mezirow as the main 

theoretical platform, we also found guidance in theories that to a larger degree include 

teams/groups and organization in their educational theories, especially Argyris (2000), Tøsse 

(2011) and Kvalsund (2011). Although mixed results in previous research on the most effective 

implementation strategies, our results confirm research indicating that a single intervention with 

workshops is not effective in implementing change of care (Grimshaw et al. 2004, Grimshaw 

et al. 2012). On the other hand, in a newly published review investigating implementation 

strategies in NHs, no single intervention component, or combinations of components 

consistently resulting in improvements in staff practices, were found. Nor did increasing the 

number of intervention components (Low et al. 2015). Despite a comprehensive amount of 

implementation research in different settings, context, patients, health care staff, and the 

research/practice to be implemented are potentially so different that to find the “one best way 

for all situations” is probably impossible. This might be even more difficult when the 

intervention itself is complex making it hard to say which component work on what. Hence, in 

future implementation research it is important to make thorough investigations before deciding 

on an implementation strategy involving both theory base and practical implications such as: 

what should be implemented, by whom should the knowledge/research be implemented and 

how should it be implemented (Grimshaw et al. 2012). In addition, it is important to investigate 

potential barriers and facilitators in the target group/organization.  

The most important result from the pilot study was the decision to reduce the C-RTC from a 

three-armed study to a two-armed study. The selections of control and intervention groups are 

important features in clinical trials, and several designs are applicable (Polit & Beck 2012). In 

this process, we did consider a design using NHs receiving SI as control group. However, 

generally in cluster-randomized trials the control group is allocated to usual care, to determine 

what would happen in the absence of the intervention, as many primary care trials aim to test 

ways of improving the delivery of care in a real-life setting (Eldridge & Kerry 2012). Under 

the circumstances of the NH being a setting with limited resources, it might be considered 

unethical to expose them to a costly and ineffective intervention. Also for the project group 
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designing the C-RCT, a one-day workshop as control intervention would have added an 

unacceptable amount of cost and practical challenges.  

The pilot study concluded that the different components of the educational intervention worked 

well together, but needed some minor adjustments. The first change was to help the RNs to 

make a reasonable work plan until the next meeting, including who of the licensed practical 

nurses should be included in the work. The original plan was to let the local opinion leader 

decide topics for discussion for the educational meetings based on clinical situations between 

meetings. In the pilot study, we also invited the LPNs to participate in the meetings. As this did 

not work as planned, mainly due to difficulties in being absent from the unit at the same time 

as the RNs, we tried a strategy where RNs included the LPN in the work between meetings. 

Another important change was to recruit one opinion leader per unit, instead for one per NH.  

Because of the chosen pedagogic theory-base (Mezirow 1997, 2000, 2003), the single most 

important pedagogic approach was to find ways to empower the RNs and facilitate clinical 

reasoning and critical thinking. This was also the approach during the workshop where the 

educator (PhD-candidate) and the RNs sat together around a table for the whole session. 

However, during the first 2.5 hours the educator had a leading role guiding theoretical input on 

bowel function in general, but mainly on FI and consequences of FI for patients and staff. It 

was considered important through the session to encourage discussions and questions, and to 

recognize the knowledge already present among the participating RNs.  

The result from the pilot study confirmed the hypothesis that the awareness of FI as preventable 

and treatable is low among health care staff, and therefore some theoretical input at the 

beginning of the workshop was necessary before doing the case-based discussions. The RNs 

found the FI-guideline comprehensive, but very useful as it facilitated individualized care 

through clinical reasoning and critical thinking. According to the RNs, the use of the FI-

guideline led to the patients experiencing fewer episodes of FI, which worked as an important 

motivation for adherence to the care plan. Also Palese et al. (2010) found that a change towards 

person-centered care improved constipation symptoms among patients. However, as always 

with treatment algorithms, standardized clinical pathways and clinical guidelines, it is important 
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not to jump to conclusions on the care for the individual patient based on general knowledge of 

the patient group. Therefore, it is not enough to offer evidence based knowledge in general; one 

also need to enhance the ability of clinical reasoning and critical thinking among health care 

staff. The ability for clinical reasoning and critical thinking is perceived by many as one of the 

key features in the individual RN to secure good quality care for the individual patient (Benner 

et al. 2008, Lunney 2009, 2010).  In addition, in a review by Squires et al. (2011), critical 

thinking was identified as an important individual characteristic associated with RNs’ use of 

research evidence in clinical practice.  

Results from the qualitative interviews with the RNs after the intervention identified some 

barriers for change. One barrier reported by the RNs was a perceived lack of time for the task 

involving assessment and development of care plans. In addition, the RNs felt that this task was 

not considered among the most important tasks to be prioritized in their everyday working 

schedule. Even though these results are based on information from RNs from only three NHs, 

the results confirm findings by Ausserhofer et al. (2014) who found that to develop or update 

care plans is among the tasks most often left undone among RNs. In the same study, 26% of 

the Norwegian RNs also reported that they did not have time to perform adequate patient 

surveillance. These results are from an acute care setting, and it is reasonable to think that the 

situation is worse in NHs due to lower staff-patient ratios and a skill-mix with relative few RNs 

and a relative high proportion of unskilled care staff (Harrington et al. 2012). As a consequence, 

the pedagogical approach, in addition to empowering the RNs’ critical thinking and clinical 

reasoning, also need to empower the RNs in believing and to communicate to others that patient 

surveillance, assessments and making care plans are important work tasks.  

Another important barrier was that even if individualized care plans were developed, the RNs 

found it hard to communicate the information to all care staff, especially those working few 

hours.  The one most important communication tool for health care staff is the EPR. Health care 

staff works in groups in shifts for different hours. Even though an RN has carried out a thorough 

assessment and made an individualized care plan based on the FI-guideline, the results of the 

assessment and the care plan need to be communicated to all care staff to ensure that the patient 

receives the prescribed care. The pilot study confirmed that the EPR did not work as intended 

as a tool to communicate care due to uncertainty among care staff on how to find, report and 
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utilize assessments and care plans in the EPR. This result from the pilot study meant that in the 

C-RCT, we also need to facilitate NH unit specific strategies on how to “use” the EPR in order 

to ensure continuity in FI care for the individual patient. One important recommendation from 

O’Connell et al. (2011) is that in order to implement the use of a guideline, it is important to 

integrate the guideline with the existing EPR system.  

Finally, an important barrier identified through the interviews was isolated RNs, vague RN 

identity and a sub-optimal use of skill-mix resulting in a tendency to distribute tasks equally 

between staff irrespective of the level of qualification. This often resulted in RNs doing many 

non-nursing tasks like washing and folding patients’ clothes, cleaning and taking dishes in and 

out of the dishwasher. Lack of time to perform what nurses have been trained to and what they 

came into nursing for, leave many RNs feeling frustrated, stressed and burnt out (Bruynel et al. 

2012, Aiken et al. 2012). In our study, an important facilitator for change was that RNs, when 

given the opportunity, found the professional discussions related to the use of the FI-guideline 

inspiring helping them to organize the knowledge about the patients and made them feel 

empowered in their nursing role. An important role for the researcher as part of the intervention 

will be to give them time and opportunity to also discuss their nurse identity and thereby help 

them find the courage to find ways to a more optimal use of the skill-mix. In this work, the 

support from the care manager is essential. 
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7. CONCLUSIONS  

This thesis explores prevalence and association of FI, constipation and use of laxative using the 

standardized and comprehensive instrument interRAI LTCF. Prevalence of FI, constipation and 

laxative use are confirmed high among NH patients. In addition, this thesis illustrates that it is 

the variation between the individual patients in e.g. cognitive impairment and ADL 

deficiencies, not the NH units, which explains the variation in prevalence rates. Hence, 

individualized bowel care matching the patients’ deficiencies might be a key to managing bowel 

problems. Further, an implementation strategy involving educational programmes on 

individualized, evidence-based FI care was developed and found feasible in a pilot study. 

Consequently, a protocol for a cluster-randomized controlled trial for investigating effect of a 

multifaceted educational programmes for care staff was developed. This thesis also 

demonstrates interRAI LTCF as a useful instrument by its combination of a comprehensive 

range of individual items and scales capturing the complex nursing home patient, allowing for 

comparison of immediate and long-term change in patients across settings.  

7.1 IMPLICATIONS FOR CLINICAL PRACTICE 

Patients living in NHs emphasise the importance of RNs acknowledging their individual needs 

(Nakrem et al. 2011). Governments around the world together with World Health Organization 

WHO (2015b) and OECD (2013) are emphasizing the need for health care to be more centered 

on the needs of the individual patient. In spite of this recognition, NHs with few nursing 

resources dedicated to the care of older persons seem to a large degree to be based on 

standardization (Palese et al. 2010, Harrington et al. 2012, Harris & Hall 2012) and routine 

(Zisberg et al. 2007). In paper I we found that it was the variance between patients that was 

most important in explaining differences in FI rates, making continence care matching the 

individual patient characteristics key aspects in preventing and treating the condition. However, 

even though we found that FI rates mainly can be explained by differences in patient 

characteristics, most of the NH patients are dependent on health care staff to compensate for 

their deficiencies. To complicate the picture even more, it is not enough that the care is 

individualized, it also need to be evidence based. As recognized by Benner et al. (2008) and 
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Lynney (2009), in order to ensure that patients receive evidence based individualized care, care 

personnel also need to be trained in critical and clinical reasoning processes. 

NH patients have a complex health situation with multi-morbidity and functional decline. In 

addition, most of the patients have some kind of cognitive impairment and are not necessarily 

capable of expressing their needs or telling care staff about their health problems. These facts 

make it especially important that RNs are trained in clinical reasoning and critical thinking in 

the process of decision-making and action. However, the individual RN alone cannot be made 

responsible for this change towards a more individualized and evidence-based care in NH. Care 

leaders and governments need to recognize that for this to happen they need to accept that 

thorough assessments and development of individual care plans is a task that takes time and 

that RNs, together with other relevant health care personnel, must be given the opportunity to 

sit down and discuss assessment and best evidence care options for the individual patient. We 

must recognize that the process of identifying the best care is extremely difficult and 

challenging because of the high complexity in NH patients’ health conditions. In this thesis I 

have focused on FI care, but this will also apply towards all others areas of care needs in NH 

patients.

7.2 IMPLICATIONS FOR RESEARCH  

This thesis has responded on research and experts saying that we need to investigate bowel 

problems in NH patients with reliable and valid instruments, and that there is a need for research 

on interventions and implementation strategies to improve FI care in NHs. Health-care systems 

are increasingly facing the problem of an ageing population, leading to a new and complex 

patients group. Therefore, quality of care in the NH setting is of major concern worldwide. Cost 

effective methods to improve quality of care and thereby improve the lives of people living in 

NHs in the future, is strongly warranted. Several next steps can be taken to build on the research 

in this thesis: 

 This thesis has developed a multifaceted educational programme as implementations 

strategy for change of FI care in NHs. There is a need for studies investigating other kinds 

of implementation strategies related to bowel care, but also related to quality improvement 

in general.  
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 This thesis found that the effect of clustering was not statistical significant, and that the 

variance between NHs did not affect the results. In other countries with more varied 

ownership or management of NHs there might be more variability. Therefore, more studies 

need to include models of analyses that allow for clustering of observations.  

 There is a need of studies investigating characteristics of the NHs as organizations, the 

teams and individuals working in NHs that make them more or less capable of research 

utilization and change.  

 On the level of the individual RN and teams of health care personnel, there is a need for 

studies investigating critical thinking and clinical reasoning as an individual determinant of 

research utilization in order to achieve positive health outcomes in patients.  

 A growing body of research has examined the relationship between different care models, 

nurse staffing, skill-mix and quality of care provided to patients in acute care. NHs has 

received much less attention. Research on staffing-outcomes in NHs is needed. 
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Abstract
Aim. To explore prevalence and associations of faecal incontinence among

nursing home patients, to examine the effect of clustering of observations and to

study the variation in faecal incontinence rates on both the level of nursing home

units and individual patients.

Background. Faecal incontinence affects 40-55% of the patients in nursing homes

and is associated with increased risk of morbidity and reduced quality of life.

There is a lack of studies investigating faecal incontinence with validated

instruments. More studies need to include models of analyses that allow for

clustering of observations.

Design. Cross-sectional.

Methods. Data on 261 patients from 20 nursing home units were collected

during September–October 2014. The Norwegian version of the Resident

Assessment Instrument for Long-Term Care Facilities was used. Mixed effect

models were conducted.

Results. Prevalence of faecal incontinence was 42�1% or 54% depending on the

frequency labelling chosen. The effect of clustering by nursing home unit was not

statistically significant. Most of the variation in faecal incontinence rates was

explained by differences in patient characteristics, the most important being

deficiencies in activities of daily living, cognitive impairment, diarrhoea and not

participating in activities.

Conclusion. Nursing home patients should be offered individualized assessment

and continence care matching their patient characteristics. The Resident

Assessment Instrument for Long-Term Care Facilities is a useful instrument

because of its’ combination of a comprehensive range of individual items and

scales allowing for comparison of immediate or long-term change in patients
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status. Studies evaluating interventions targeting faecal incontinence are

warranted.

Keywords: associations, cross-sectional, faecal incontinence, interRAI LTCF,

mixed effects models, nursing, nursing home, prevalence, protective factors, risk

factors

Introduction

Faecal incontinence (FI) is defined by the International Con-

sultation on Incontinence as ‘the involuntary loss of liquid or

solid stool that is a social or hygienic problem’ (Bliss et al.

2013). The reported prevalence of FI in nursing homes (NHs)

varies between 10-67%, but it is most often reported to be

between 40-55% (Saga 2014). FI is related to feelings of

shame and embarrassment (Bliss et al. 2013, Taylor et al.

2014), and can lead to a downward spiral of psychological

distress, dependency and poor health (Wagg et al. 2013).

Furthermore, FI leads to a high direct and indirect economic

burden to the healthcare system, and is an important cause of

institutionalization of older people (Borrie M.J. & Davidson

H.A. 1992, Wagg et al. 2013). Hence, exploring FI is a sig-

nificant international issue due to the high prevalence, the

consequences for the individual patient and for the healthcare

system.

Background

Defecation involves a complex series of events and factors

including diet, stool consistency, anorectal sensation, mus-

cle strength and function and neurological integrity cogni-

tion, and motivation. Age-related anatomical changes in the

anorectum lead to decreased squeeze pressures that impair

the neuromotor mechanisms of continence in older people

(Bannister et al. 1987, Fox et al. 2006, Wagg et al. 2013).

However, the high prevalence of FI in the NH population

compared with younger people cannot be explained by the

anatomical and physiological changes of ageing alone

(Wagg et al. 2013). Colonic function in general, and FI

specifically, appears to be more influenced by factors associ-

ated with ageing than with ageing itself (Wagg et al. 2013).

Previous reviews have reported possible associations of FI

such as functional incapacity, reduced cognitive function,

diarrhoea, constipation/impaction, stroke, neurological dis-

eases, diabetes and comorbidity in general (Wagg et al.

2013, Saga 2014). The level of knowledge among health

personnel on the value of good bowel care, including

appropriate assessment and treatment options, seems

limited (Mangnall et al. 2006, Thekkinkattil et al. 2008,

Why is this research needed?

● Faecal incontinence has high prevalence in the nursing

home setting, is associated with reduced quality of life and

poor health perception, and entails a high indirect and

direct economic burden to the health care system.

● There is a lack of studies exploring faecal incontinence

with standardized and validated instruments in the nursing

home population.

● Variation in faecal incontinence rates between patients and

between nursing home units is poorly understood.

What are the key findings?

● It is the variation between the individual patients, not the

nursing home units, which explains the variation in faecal

incontinence rates.

● Risk factors are deficiencies in activities in daily living,

cognitive impairment, diarrhoea and urinary incontinence,

and being involved in activities and instability in health/

frailty are protective factors.

● The Resident Assessment Instrument for Long-Term Care

Facilities is a comprehensive, useful and feasible instru-

ment for exploring prevalence and associations of faecal

incontinence in nursing home patients.

How should the findings be used to influence policy/
practice/research/education?

● We need more awareness of faecal incontinence as poten-

tially preventable and treatable by offering nursing home

patients individualized assessment and continence care

matching their patient characteristics.

● There is a need for studies evaluating the effect of inter-

ventions targeting faecal incontinence in nursing home

patients.

● The Resident Assessment Instrument for Long-Term Care

Facilities is a comprehensive and validated instrument that

might be useful both for clinicians as a tool for individual-

ized care and for researchers in evaluating effects of inter-

ventions targeting multifactorial symptoms such as faecal

incontinence, that also enables comparison of results

between different setting and countries.

2 © 2016 John Wiley & Sons Ltd
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Bliss et al. 2013, Saga et al. 2014), and use of incontinence

pads is the most common management for FI in long-term

care settings (Rodriguez et al. 2007, Roe et al. 2011, Saga

et al. 2014). Harrington et al. (2011) found that only 3�7%
of nursing home patients with FI were offered a bowel-

training program (diet, fluid, regular schedules). Comparing

results on prevalence of FI and associations in studies over

the last 40 years are complicated due to different or absent

definitions of FI, different and often poor description of the

associations, and shortcomings in the reporting of method-

ology and the NH setting (Saga 2014).

There is a lack of studies investigating FI prevalence and

associations with validated instruments in the NH setting

(Norton et al. 2009). Over the years, there has been develop-

ment of instruments designed to measure a single construct

for a single purpose in NH patients, e.g. Barthel ADL Index,

Mini Mental State Examination (MMSE) and Geriatric

Depression Scale (GDS). Today, most of the NH patients

have complex health problems and care needs (Harrington

et al. 2011). This has created a need for assessment instru-

ments that can capture a holistic picture of the patient. As a

response to a demand to improve quality of care in NH in the

USA, the Minimum Data Set-Resident Assessment Instru-

ment (MDS-RAI) was implemented in all NHs in 1990-92

(Carpenter & Hirdes 2013). The international collaboration

interRAI was founded in 1992. Ongoing development by

interRAI has resulted in an updated suite of instruments,

including a revised version of MDS: the Residents Assessment

Instrument for Long-Term Care Facilities (interRAI LTCF)

(Morris et al. 2012) which is a standardized, validated and

comprehensive tool to assess patients’ health status in the

long-term care setting for use in care planning and research

(Hirdes et al. 2008, Onder et al. 2012).

Another challenge in NH research is that unit of observa-

tions are clustered as patients are grouped in NHs, and

there is a need to investigate how this might affect the

results in this population (Rabe-Hesketh & Skrondal

2012a). In addition, we need more studies with a design

that includes analyses that discriminate between variability

due to individual patient factors and factors related to the

NH (Wagg et al. 2013).

The study

Aim

The primary aim of this study was to explore the preva-

lence and associations of FI among NH patients using the

Norwegian version of interRAI LTCF. Another aim was to

investigate the effect of clustering of observations and to

study variance on both the NH unit level and the patient

level by analysing data using mixed effects models.

Design

A cross-sectional design was employed. Data were gathered

during September and October 2014 as the baseline of a

cluster-randomized controlled trial investigating the effect

of an educational program for care staff about FI in NH

patients (Blekken et al. 2015a). The trial is registered in the

clinical trial registry (NCT02183740).

Setting

Most Norwegian NHs are owned and run by the municipali-

ties. Usually NHs are managed by Registered Nurses (RNs)

and have an agreement with a general practitioner (GP) who

visits the NH once a week. There are no legal requirements

for staff-to-patient ratios or specifications for qualifications

required for care workers (Ringard et al. 2013). However,

NHs have RNs on duty 24-hours a day, and according to

Statistics Norway the staff comprises on average 31% RNs,

45% licenced practical nurses (care staff with high school

education), and 24% healthcare aides (no formal healthcare

education) (Statistics Norway 2014). For this study NHs

units with 24 hour long-term residency, comparable staff-to-

patient ratios on the day shift and similar GP coverage were

eligible for inclusion. Specialized NH units or units with

enhanced staff-to-patient ratios were excluded. In Norway, a

majority of NH patients are above 67 years, have complex

health problems, significant deficiencies in functioning

related to activities of daily living (ADL), and about 80%

have cognitive impairment (Nylenna 2014).

Patients

Of a total of 27 NHs available in the municipality, the

sample of patients was recruited from 20 NHs units from

10 different NHs. The sample-size for the present cross-sec-

tional study was not specifically calculated, but sample-size

calculations for the trial are reported elsewhere (Blekken

et al. 2015a). All long-term care patients with a stay of

1 month or more were eligible for inclusion.

Data collection

The project coordinator and a research assistant gave infor-

mation and training to RNs (3 hours per NH) on comple-

tion on the interRAI LTCF and the St. Marks incontinence

score (University Hospital of North Norway 2012). This
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included training in using the interRAI LTCF standardized

coding guidelines provided in the instrument’s training

manual (Morris et al. 2012). Two RNs were recruited per

NH, a total of 20 RNs. The RNs in the same NHs were

advised to preferably work together to enhance the clinical

judgment when filling in the forms. In addition, RNs used

information from the electronic patient’s record, co-workers

and the patients when completing the questionnaires.

Measurements

Response variable

FI is measured by interRAI LTCF, section H3: Bowel conti-

nence, on a scale where 0 = continent, 1 = continent with a

stoma, 2 = seldom incontinent (not incontinent during the

last 3 days, but has episodes of incontinence), 3 = occasion-

ally incontinent (more seldom than daily), 4 = often incon-

tinent (daily, but has some control), 5 = incontinent (no

control), and 8 = did not occur (no bowel movement). For

the multivariable analyses, patients assessed as occasionally

incontinent (3), often incontinent (4) and incontinent (5)

were defined as incontinent. The cut-off was informed by

that considered clinically relevant in the trial involving the

same NH population (Blekken et al. 2015a,b), and previous

studies (Kinnunen 1991, Borrie & Davidson 1992, Harring-

ton et al. 2011).

Explanatory variables

The choice of explanatory variables was guided by the

results presented in two reviews (Norton et al. 2009, Saga

2014), and were as follows:

• Patient’s cognitive status was measured by using the

Cognitive Performance Scale (CPS) (Morris et al. 1994,

interRAI 2015). Scores range from 0-6, where 0 repre-

sents being cognitively intact. Scores of 2 or greater

indicate cognitive impairment (B€ula & Wietlisbach

2009).

• Patient’s functional status was measured by the Activity

of Daily Living long form scale (ADLlf) (Morris et al.

1999). The items used in this study differ from Morris

et al. (1999) due to revision in the ADL items in the

interRAI LTCF. After communicating with a Norwe-

gian member of the interRAI organization, the follow-

ing seven items were included: personal hygiene,

dressing upper body, dressing lower body, locomotion,

toilet use, eating and bed mobility. The original ADL

long form has five categories of response for each item.

The Norwegian version has eight possible scores of

response from 0 (total independence) to 6 (total depen-

dence), and a score 8 for the activity did not occur.

Thus, the score 0 (total independence) was collapsed

with the score 1 (prepare for activity only); the score 5

(maximum assistance) and score 6 (total dependence)

were collapsed with score 8 (activity did not occur),

giving the new scoring categories: 0 = total indepen-

dence/prepare only, 1 = supervision, 2 = limited assis-

tance from staff, 3 = extensive assistance from staff,

4 = total dependence/activity did not occur. Total score

ranges from 0-28 for the seven items, where 0 indicates

no functional difficulty.

• The Depression Rating scale (DRS) (Burrows et al.

2000, InterRAI 2015) was used to measure symptoms

of depression. Scores range from 0-14, where 0 indi-

cates no depression symptoms. Scores of 3 or greater

indicate depressive disorders (InterRAI 2015).

• Patient’s instability in health/frailty was measured by

the Changes in Health, End-Stage Disease, Signs, and

Symptoms Scale (CHESS) (Hirdes et al. 2003, InterRAI

2015).

• The Aggressive Behavior Scale (ABS) (Perlman &

Hirdes 2008, InterRAI 2015) was used to measure

aggressive behaviour. Scores range from 0-12, where 0

indicates no aggressive behaviour.

• The Revised Social Engagement scale (RISE) was used

to measure the degree of involvement in positive social

activities (Gerritsen et al. 2008). Scores range from 0-

6, where 0 indicates no involvement in positive activi-

ties, i.e., the scale is reversed and low score indicates a

low degree of engagement.

• The Communication Scale (COMM) measures both

expressive and receptive communication skills. Scores

range from 0-8, where 0 indicates no communication

problems (Wellens et al. 2012, interRAI 2013).

• The following individual interRAI LTCF variables were

used: ‘Diarrhoea’, ‘Constipation’, ‘Pressure ulcers’, ‘Uri-

nary incontinence’, ‘Maximum walking distance’,

‘Activity level’, ‘Fatigue’, ‘Body mass index’, ‘Hearing’,

and ‘Vision’.

• Patient’s medical condition was recorded by section I of

interRAI LTCF: ‘Alzheimer’s disease’, ‘Dementia other

than Alzheimer’s disease’, ‘Hemiplegia’, ‘Multiple scle-

rosis’, ‘Paraplegia’, ‘Parkinson’s disease’, ‘Quadriplegia’,

‘Cerebrovascular accident (stroke)’, Cardiovascular dis-

ease’, ‘Congestive heart failure’, ‘Chronic obstructive

lung disease’, ‘Anxiety disorder’, ‘Bipolar disease’,

‘Depression’, ‘Schizophrenia’, ‘Pneumonia’, ‘Urinary

tract infection’, ‘Cancer’, ‘Diabetes mellitus’, ‘Hypothy-

roidism’.
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• All the patient’s medications were recorded by section

N of interRAI LTCF. The relevant medications were

grouped according to the Anatomical-Therapeutic-Che-

mical Classification (ATC) system, primarily on level

four since drugs at this level often have common

adverse drug reactions (WHO 2015): ‘laxatives’

(A06A), ‘enemas’ (A06A G), ‘antidiarrhoeal agents’

(A07D), ‘opiates’ (N02A), ‘antibacterials’, ‘diuretics’

(C03), ‘antidepressants’ (N06A), ‘antipsychotics’

(N05A), ‘iron supplements’ (B03A) and ‘calcium sup-

plements’ (A12A).

• The questionnaire included a section where RNs were

offered a list of interventions relevant for bowel prob-

lems and asked to identify what is done for each indi-

vidual patient. In this study, we have included the

variables ‘use of incontinent pads’ and ‘use of micro-

enemas’ (Microlax�, A06AG11 and bisacodyl,

A06AG02).

• A Norwegian version of St. Mark’s faecal incontinence

score was used to get additional information on type of

FI (gas, loose or solid stool), urgency (inability to defer

defecation for 15 minutes), and impact on daily life. It

gives a total score from 0 (complete continence) to 24

(complete FI).

Ethical considerations

The study was approved by the Regional Committee for

Medical and Health Research Ethics (REK) (2013/1802/

REK North) and by The Norwegian Social Science Data

Services (36482/2/MB). An essential ethical consideration in

this study was whether or not informed consent should be

obtained from patients or their representatives. After evalu-

ating the overall project, the REK authorized RNs with dis-

pensations from the duty of confidentiality to gather

relevant patient health information (proxy data). Since dis-

pensation was given, patient consent was not obtained. All

patient information was de-identified by care staff before

transfer to the researcher. The study was performed in

concordance with the Helsinki Declaration.

Analyses

Statistical analyses were performed using STATA version

13 (StataCorp LP, College Station, TX, USA). Statistical

methods included estimating prevalence in percentages, and

other descriptive statistics. InterRAI LTCF offers a large

number of variables. Univariable logistic regression analysis

was conducted on the variables identified under the section

data collection. We used perceived clinical significance, Log

likelihood, McFadden’s R2 and P ≤ 0�05 to assess degree of

impact on the outcome variable to inform the choice of

variables to include in the multivariable logistic regression

model. To ensure sufficient events per explanatory variable

in the multivariable model, the ratio was set at a maximum

of 10:1 (Peduzzi 1996). Effect sizes are presented as odds

ratios (OR) with 95% confidence interval (CI) and P val-

ues. Variables were considered significant if P < 0�05, but P
values between 0�01 and 0�05 were interpreted with caution

due to multiple comparisons. Cronbach’s alpha was used to

investigate internal consistency of the summated scales,

where each item contributes equally to the total score

(Wellens et al. 2011).

To investigate the effect of clustering, the multivariable

logistic regression model was tested against a mixed effects

logistic regression model with the NH units treated as a

random effect. The definition of NH unit in this study is

comparable with the functional definition made by Estab-

rooks et al. (2011). STATA provides a likelihood-ratio test

for the null hypotheses that the NH unit-level variance is

significantly different from zero. Hence, the mixed effects

logistic regression model makes it possible to investigate

variance on two levels, the level of the individual patient

vs. the level of the NH unit (Eikemo & Clausen 2012,

Rabe-Hesketh & Skrondal 2012a). The Akaike information

criterion (AIC) and the Bayesian information criterion

(BIC) were used to compare model fit of the different mod-

els (Rabe-Hesketh & Skrondal 2012b).

We also tested other basic assumptions for logistic regres-

sion (Stoltzfus 2011, Freedland et al. (2009). One assump-

tion is linearity in the logit for any continuous explanatory

variable (Ottenbacher et al. 2004, Stoltzfus 2011). For this,

we performed a linktest (Stata 2015, UCLA 2015). Multi-

collinearity was investigated by using the tolerance value

that indicates the variables’ uniqueness in explaining varia-

tion, where zero means perfect collinearity between vari-

ables. Perfect collinearity makes it impossible to obtain a

unique estimate of regression coefficients for the involved

variables (UCLA 2015). A definite cut-off criteria for ‘too

much’ multicollinearity does not exist. However, it is

suggested that a value below 0�1 is problematic (Midtbø

2012). No replacements were made for missing data, thus,

the number of patients varies between the different

analyses.

Validity and reliability

Studies investigating and comparing reliability of the differ-

ent interRAI instruments and the interRAI LTCF have

found the majority of the items to exceed standard cut-offs
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for acceptable reliability (Hirdes et al. 2008, Poss et al.

2008, Onder et al. 2012), and the interRAI LTCF had the

highest mean kappa (0�74) (Hirdes et al. 2008). Both

Hirdes et al. (2008) and Onder et al. (2012) found inconti-

nence among the items with the best kappa values. How-

ever, the different scales have shown various results related

to validity and reliability (Landi et al. 2000, Gerritsen et al.

2008, Perlman & Hirdes 2008, Poss et al. 2008, Shin &

Scherer 2009), with the CHESS and the DRS as the two

scales with the most varying results (Shin & Scherer 2009,

Hogan et al. 2012, Liang et al. 2014). The St Mark’s

incontinence score correlates moderately well with patients’

subjective perception and is reliable regardless of type of FI,

patients’ age or gender (Maeda et al. 2008). However, the

instrument has not been tested in the NH population.

Results

The study included all patients (n = 261) within eligibility

criteria from 20 NH units. Demographic and medical char-

acteristics are presented in Table 1. Mean number of

patients in each unit was 13 (range 10-23).

Faecal incontinence and univariable associations

The prevalence of FI as derived from interRAI LTCF was

42�1% (Table 2). If we had included patients with the score

2 (seldom incontinent), the prevalence would have been

54%. Mean St Marks incontinence score was 6�6 (SD 5�4).
Using St Marks’s score with the definition ‘at least one epi-

sode in the last 4 weeks’, prevalence rate would have been

70�1%. Results on type of FI (solid, liquid), is presented in

Table 3. In 104 (40.6%) of the patients urgency was

reported. A total of 209 (80�4%) of the patients used incon-

tinence pads. Among patients reported as continent for

both urine and faeces (n = 73), twenty-eight (38�4%) were

using incontinence pads.

The univariable logistic regression analyses resulted in 17

covariates with significant association with FI (Tables 4–6).

Because of the 10:1 ratio criteria, a maximum of 11

variables could be included in the multivariable model. The

11 variables with the highest impact on the outcome vari-

able (Log likelihood and McFaddens R2) in the univariable

logistic regression models ordered from highest to lowest,

were: urinary incontinence, ADL, cognitive impairment

(CPS), inability to defer defecation for 15 minutes, inability

to communicate (COMM), maximum distance walked,

average time involved in activities, length of stay, social

engagement (RISE), use of micro-enema and diarrhoea. The

only medical diagnosis with a significant association with

FI in the univariable analyses, was paraplegia (P = 0�032).
However, the impact on FI was too small to be considered

in the multivariable model.

Mixed effects logistic regression

Results from the mixed effects logistic regression are pre-

sented in Table 4. The likelihood-ratio statistic for the

model was 0�89 (P = 0�173). This means that the variance

between NH units did not have a significant influence on

the results, and thereby a multilevel model was not

required. The analyses resulted in an Intra-Cluster

Correlation Coefficient (ICC) = 0�12 which means that

12% of the total variance in the data is on the NH unit

level, while 88% of the total variance can be explained by

differences between individual patients. The analyses com-

paring the multivariable logistic model with the mixed

effects logistic model resulted in AIC and BIC values for

the logistic model of 146�25 and 183�53 and for the mixed

model 147�36 and 191�00. The slightly lower AIC and BIC

values for the multivariable logistic regression model indi-

cates a better fit to the data. Hence, below we will present

Table 1 Demographic and medical characteristic of nursing home

patients.

Characteristic

Value

n (%) or mean (SD)

Age (years) 84�7 (8�3)
Gender (female) 173 (66�3)
Length of stay (years) 2�3 (2�5)
Body Mass Index 23�1 (5�1)
Instability in health, CHESS scale (0-5) 1�5 (1�2)
Communication, COMM scale (0-8) 2�5 (2�4)
Aggressive behaviour, ABS scale (0-12) 1�2 (1�8)
Activities of Daily Living, ADL scale (0-28) 12�6 (9�3)
Social involvement, RISE scale (0-6) 3�3 (2�0)
Urinary incontinence 182 (69�7)
Cognitive impairment, CPS scale (0-6)

Score ≥2
177 (69�4)

Depression, DRS scale (0-14)

Score ≥3
55 (21�2)

Average time involved in activities

<1/3 of the day 130 (50�6)
≥1/3 of the day 127 (49�4)

Maximum distance walked last 3 days

<5 m 110 (42�5)
≥5 m 149 (57�5)

Constipation 61 (23�5)
Diarrhoea 31 (11�9)
Pressure ulcer 44 (16�9)
Inability to defer defecation for 15 min 104 (40�6)
Daily use of bed rails 103 (39�5)

6 © 2016 John Wiley & Sons Ltd

L.E. Blekken et al.



adjusted ORs from the multivariable logistic regression

model (Table 4).

Results from the multivariable logistic regression

The results from the multivariable logistic regression shows

that the risk of FI increases with OR 2�24 (P < 0�001) for

each unit increase on the urinary incontinence scale, and

with the OR of 1�12 (P = 0�001) for each unit worsening

on the ADL scale. The risk for FI increased by 1�69
(P = 0�006) for each increase on the CPS scale. ‘Diarrhoea’

(OR 8�9, P = 0�006) was significantly more prevalent

among patients with FI. Being involved in activities more

than 1/3 of time during the day had a significantly protec-

tive effect on FI (OR 0�33, P = 0�036), compared with

being involved in activities less than 1/3 of the time.

‘Increased instability in health/frailty (CHESS) showed a

significant protective effect’ (OR 0�62, P = 0�041).

The use of interRAI LTCF

RNs managed to fill in the questionnaire on all patients

(n = 261). Mean percentages of missing values in single

items of the completed questionnaire was 0�8%. Cronbach’s

alpha for the summated scales were as follows:

ADLlf = 0�93, COMM = 0�88, ABS = 0�73, RISE = 0�81,
DRS = 0�69.

Results of the test for statistical assumptions

Linearity in the logit

The linktest was not significant (P = 0�553). This means

that the model was properly specified, and that the assump-

tion of linearity was fulfilled (Stata 2015).

Multicollinearity

The Tolerance-test revealed collinearity between ‘ADL’ and

‘Maximum walking distance’, and CPS and COMM.

Hence, we excluded ‘COMM’ and ‘Maximum walking dis-

tance’ from the multivariable analyses. Instead, we found it

clinically interesting to include CHESS. The variable

‘Micro-enema’ was excluded from the model as it lost its

significance in the multivariable analyses and did not affect

the outcome of the other variables. Age was included in the

model as it is considered as clinically significant when inves-

tigating health problems in general. These alternations did

not affect significance level of the variables, but the final

model including CHESS resulted in an overall better fit

when comparing McFadden’s R2, AIC and BIC.

Discussion

Our study confirms the previously reported high preva-

lence of FI among NH patients (Harrington et al. 2011,

Saga et al. 2013, Jerez-Roig et al. 2015). However, the

prevalence rate will vary due to different frequency label-

ling. Therefore, we underline the importance of reporting

details on labelling FI to compare results. We found no

other studies using interRAI LTCF with the primary aim

to investigate prevalence and associations of FI, only one

study using data from the MDS version 2.0 (Nelson et al.

1998) and one study using data from MDS version 3.0

(Jerez-Roig et al. 2015). Only MDS version 2.0 is an

interRAI product. We found no other studies using the

scales derived from interRAI LTCF/MDS to explore FI.

Jerez-Roig et al. (2015) used Barthel ADL index for mea-

suring ADL, and Pfeiffer’s test to evaluate cognitive capac-

ity. Nelson et al. (1998) used individual ADL items in the

multivariable analyses.

Table 3 Scores derived from St Mark’s incontinence score*

(n = 254).

Continent

for liquid

faeces

Incontinent

for liquid

faeces Total

Continent for solid faeces 76 (29�9) 45 (17�7) 121 (47�6)
Incontinent for solid faeces 13 (5�1) 120 (47�2) 133 (52�3)
Total 89 (35�0) 165 (64�9) 254 (100)

Numbers are given as n (%) for each column.

*When faecal incontinence defined as at least one episode in the

past 4 weeks.

Table 2 Prevalence of faecal incontinence derived from interRAI

LTCF* (n = 261).

Scores n (%)

Prevalence

n (%)

0 Continent; full control 115 (44�1%) Continent

151 (57�9%)1 Control with a stoma 1 (0�4%)

2 Seldom incontinent; not

incontinent the last 3 days,

but has episodes of

incontinence

31 (11�9%)

3 Occasionally incontinent; more

seldom than daily

27 (10�3%) Incontinent

110 (42�1%)

4 Often incontinent; daily,

but has a certain control

30 (11�5%)

5 Incontinent; no control 53 (20�3%)

8 Did not happen; no bowel

movement in the last

3 days

4 (1�5%) Continent

*Resident Assessment Instrument for Long-Term Care Facilities.
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Other studies not based on MDS for investigating FI have

seldom used validated instruments when investigating asso-

ciation. Exceptions are Akpan et al. (2007) using the

Barthel ADL index and Mini Mental State Examination

(MMSE), Aslan et al. 2009 using the Mini Mental Test and

Ranking Scale, and Saga et al. (2013) using the Barthel

Table 4 Exploring associations between faecal incontinence and demographic/clinical health problems.

Variables

Univariable logistic

regression*

OR (95% CI) P value

Multivariable

logistic regression†

OR (95% CI) P value

Mixed effects

logistic regression‡

OR (95% CI) P value

Age (years) 0�97 (0�94–1�00) 0�057 0�96 (0�91–1�01) 0�11 0�95 (0�9–1�01) 0�093
Gender (female) 1�66 (0�98–2�83) 0�06
Body Mass Index (BMI) 0�97 (0�92-1�02) 0�26
Length of stay (years)

0-2 Reference Reference Reference

>2-5 2�51 (1�34–4�72) 0�004 1�87 (0�59–5�87) 0�28 1�79 (0�53–6�09) 0�35
>5 6�10 (2�15–17�4) 0�001 1�34 (0�18–9�80) 0�77 1�00 (0�1–10. 03) 1�00

Urinary incontinence (Scale 0-4) 3�01 (2�32–3�90) <0�001 2�24 (1�56–3�20) <0�001 2�40 (1�58–3�65) <0�001
Activities of daily living (ADL) (Scale 0-28) 1�18 (1�14–1�23) <0�001 1�12 (1�05–1�19) 0�001 1�13 (1�05–1�21) 0�001
Cognitive performance (CPS)

(Scale 0-6)

1�98 (1�64–2�4) <0�001 1�96 (1�16–2�44) 0�006 1�68 (1�12–2�52) 0�012

Social Engagement (RISE)

(Scale 0-6)

0�76 (0�69–0�87) <0�001 0�90 (0�71–1�16) 0�430 0�88 (0�67–1�16) 0�37

Average time involved in activities

0 = <1/3 of the day

1 = ≥1/3 of the day

0�23 (0�51–0�44) <0�001 0�33 (0�10–0�92) 0�036 0�30 (0�09–0�97) 0�045

Inability to defer defecation

for 15 minutes

(0 = no, 1 = yes)

1�61 (1�40–1�85) <0�001 1�20 (0�93–1�54) 0�15 1�23 (0�93–1�62) 0�15

Maximum walking distance

(0 = <5 m, 1 = ≥5 m)

0�20 (0�12–0�35) <0�001

Fatigue

(Scale 0-4)

1�63 (1�25–2�13) <0�001

Communication (COMM)

(Scale 0-8)

1�48 (1�31–1�67) <0�001

Vision impairment

(Scale 0-4)

1�78 (1�30–2�40) <0�001

Hearing impairment

(Scale 0-4)

1�58 (1�21–2�09) 0�001

Aggressive Behaviour

(Scale 0-12)

1�25 (1�08–1�43) 0�002

Diarrhoea

(0 = no, 1 = yes)

3�30 (1�49–7�34) 0�003 8�90 (1�87–42�5) 0�006 10�10 (1�85–55�01) 0�008

Pressure ulcer

(0 = no, 1 = yes)

2�29 (1�18–4�43) 0�01

Constipation

(0 = no, 1 = yes)

1�87 (1�05–3�33) 0�034

Instability in health (CHESS)

(Scale 0-5)

1�22 (0�96–1�50) 0�07 0�62 (0�39–0�98) 0�041 0�62 (0�38–1�01) 0�053

Depression rating scale

(Scale 0-14)

1�04 (0�92–1�17) 0�55

*Univariable logistic regression performed with faecal incontinence as response variable and explored by a range of covariates.
†Multiple logistic regression, covariates selected by direct variable selection with P ≤ 0.05 and/or the highest impact (Log likelihood, McFad-

den’s R2) on FI in the univariable logistic regression analyses, and perceived clinical significance.
‡Mixed effects logistic regression, NH units defined as grouping variable (cluster) to investigate the impact of NH units, and whether the

grouping of data significantly affected the results. The estimated intra-cluster correlation coefficient (ICC) = 0.12. The likelihood-ratio test

for testing if the data required a multilevel model resulted in P = 0.173 meaning that a multilevel model will not significantly improve the

analyses of the data.
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ADL index. These scales are standalone scales designed to

measure a single construct for a single purpose. Attempts to

use clusters of these instruments may result in cumbersome

assessment approaches employing overlapping assessment

items and conflicting assessment methods (Carpenter &

Hirdes 2013). Compared with this, interRAI LTCF, which

is found to be an overall reliable instrument (Hirdes et al.

2008, Onder et al. 2012), enables a multidimensjonal

assessment that both contains a comprehensive amount of

individual items, and data driven algorithms to generate

scales. Hence, interRAI LTCF might replace the use of

several standalone scales.

FI was significantly associated with urinary incontinence.

This is consistent with findings reported in two reviews

(Wagg et al. 2013, Saga 2014). However, it is well estab-

lished that urinary incontinence is a co-morbid condition,

rather than a risk factor (Nelson et al. 1998). Also consistent

with other findings is the associations between FI and ADL

deficiency and cognitive impairment (Wagg et al. 2013, Saga

2014). In contrast to what has been reported in reviews, no

medical diagnosis had a sufficient impact on FI to be consid-

ered in the multivariable analyses. These findings support the

assumption that NH patients develop functional incontinence

due to incapacity to reach the toilet because of ADL deficien-

cies or cognitive impairment and that this is more important

than the medical diagnoses in explaining FI (Saga et al. 2013,

2014). Also, 80�4% of the patients in this study used inconti-

nence pads, and among them 38% of the patients were

reported to be continent for both urine and faeces. This result

is consistent with findings that use of incontinent pads is the

most prevalent form of management among NH patients

(Roe et al. 2011). The result support the assumption that the

knowledge of appropriate assessment and treatment options

is limited among care staff and that patients are often not

offered best practice both related to FI specific nor elimina-

tion in general (Thekkinkattil et al. 2008, Wagg et al. 2013,

Saga et al. 2014).

Diarrhoea was identified as an important risk factor for FI.

At the same time, about 72% of the patients used laxatives.

The high use of laxatives is consistent with findings in other

studies (Gage et al. 2010, Fosnes et al. 2012), and so is diar-

rhoea as an important risk factor for FI (Wagg et al. 2013).

An interpretation supported by Saga et al. (2014) is that care

staff do not consider FI as a problem. The problem they iden-

tify and try to manage is constipation. The RNs may think

that it is more important to secure a loose stool, than to carry

out interventions that make the stool harder and more con-

trollable, relieving FI but thereby risking constipation.

Health instability (CHESS) showed a significant protec-

tive effect for FI. Other studies have reported frailty as a

risk factor for FI among community-dwelling adults (Nel-

son et al. 1995, Goode et al. 2005). In a NH setting,

increased health instability may lead to care staff being

more observant about the patient’s healthcare needs in gen-

eral, including bowel care. Care staff are less likely to be

able offer this kind of care among patients living at home.

Also, being involved in activities more than 1/3 of the time

during the day had a protective effect. This might mean

that patients with no FI are more likely to be involved in

Table 5 Exploring association between faecal incontinence and

medical diagnoses.

Variables

Univariable logistic

regression

OR (95% CI) P value

Paraplegia 4�41 (1�17-16�69) 0�029
Cardivascular disease 0�59 (0�34-1�02) 0�058
Urinary tract infection 1�86 (0�91-3�82) 0�09
Dementia other than Alzheimer’s 1�42 (0�86-2�34) 0�17
Hemiplegia 1�76 (0�70-4�40) 0�23
Depression 1�41 (0�80-2�51) 0�24
Diabetes mellitus 0�67 (0�31-1�45) 0�31
Alzheimer’s disease 1�29 (0�78-2�24) 0�38
Hypothyroidea 1�69 (0�50-5�68) 0�40
Cerebrovascular accident (stroke) 1�32 (0�68-2�57) 0�41
Congestive heart failure 0�84 (0�40-1�76) 0�65
Anxiety disorder 0�89 (0�48-1�64) 0�70
Schizophrenia 1�39 (0�19-10�0) 0�74
Parkinson’s disease 1�19 (0�39-3�65) 0�76
Chronic obstructive lung disease 1�12 (0�50-2�50) 0�78
Cancer 1�14 (0�43-2�99) 0�79
Rheumatoid arthritis/arthritis 0�94 (0�44-2�00) 0�87
Bipolar disease 0�92 (0�15-5�61) 0�93
Pneumonia 1�06 (0�23-4�84) 0�94

Table 6 Exploring associations between faecal incontinence and

medications.

Variables*

Univariable logistic regression

OR (95% CI) P value

Micro-enemas* 3�17 (1�83-5�50) <0�001
Laxatives† 1�60 (0�92-2�79) 0�10
Antibacterials 1�80 (0�68-4�69) 0�24
Opiats 1�30 (0�79-2�15) 0�30
Iron supplements 1�42 (0�63-3�20) 0�39
Antidepressants 0�82 (0�47-1�41) 0�47
Diuretics 0�87 (0�50-1�53) 0�64
Calcium supplements 0�88 (0�45-1�77) 0�72
Antipsychotics 1�13 (0�57-2�26) 0�73
Antidiarrhoeal agents 1�15 (0�34-3�90) 0�82

*Anatomical-Therapeutic-Chemical Classification System (ATC)

(Microlax�, A06A G11, Bisacodyl, A06A G02).
†Regular and on demand; tablets, oral liquids and suppositories.
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activities, while the incontinent patients are not. This find-

ing could also indicate that patients with FI do not want to

participate, because they are socially affected by their FI.

However, other research has found physical activity as pro-

tective against faecal and urinary incontinence among NH

patients (Johanson et al. 1997, Schnelle et al. 2002, Vinsnes

et al. 2012).

The mixed effects logistic regression analyses revealed

that 88% of the total variance in the likelihood of having

FI was associated with variance on the individual patient

level. The variance between the NH units did not signifi-

cantly affect the results. Estabrooks et al. 2011 found a

significant NH unit variance, so did Wang et al. (2009).

Our NH units were all from the same municipality, and

might have more similarities than NHs from different

municipalities. In other countries with more varied owner-

ship or management of NHs there might be more variabil-

ity. However, most of the variance in the data was

explained by different patient characteristics/health defi-

ciencies. Hence, it is important to stress that FI in many

patients might be prevented and treated if care staff have

knowledge of risk factors and undertake individualized

assessment and care plans to target continence care to the

needs of different patients.

We found interRAI LTCF feasible and useful for explor-

ing FI among NH patients. RNs managed to complete

interRAI LTCF in all included patients within a reasonable

timeframe. This confirms the results from a pilot study per-

formed by our group (Blekken et al. 2015b). In the pilot

study, RNs reported completing interRAI LTCF as a time

consuming but meaningful task as it allowed them to sit

down, discuss and do a thorough assessment of the

patients. Although testing interRAI LTCF was not an aim

for this study, we calculated Cronbach’s alpha for the scales

suitable for this measure. Acceptable values of alpha are

reported to range from 0�70-0�95. A maximum alpha value

of 0�90 has been recommended (Tavakol & Dennick 2011).

The Cronbach’s alphas in this study confirm that the scales

have an acceptable reliability, but seen together with other

studies caution is needed in using the DRS as a reliable

measure for depression among NH patients (Shin & Scherer

2009, Liang et al. 2014).

Limitations

Our study comprised a relatively small sample which might

have limited the investigation of association of some condi-

tions and FI e.g. urinary tract infection, cardiovascular dis-

ease and stroke. This might threaten the external validity of

the study concerning these conditions. RNs who filled in the

questionnaires received training based on pragmatic consid-

erations of acceptable time use and we did not use any agree-

ment test among RNs after training. This might affect

generalizability of the results. Another limitation is the use of

proxy data, since the RNs scored the questionnaires, and not

the patients themselves. The reliability and validity of proxy

data is found to be high for tasks of daily living and health

conditions that are easily observed and relatively low for con-

ditions that are private and less likely to be reported (Snow

et al. 2005). In NHs, most of the patients have a cognitive

impairment, which makes it difficult for them to answer

questions or fill in questionnaires. Hence, to get a representa-

tive sample and comprehensive data on the NH population,

the forms were completed by RNs.

Conclusion

Mixed effects logistic regression revealed that most of the

variance of FI was explained by variation in patient charac-

teristics. The characteristics most strongly associated with

FI were ADL deficiencies, cognitive impairment, diarrhoea

and not participating in activities, making these the main

targets for interventions. The value of good bowel care

needs to be emphasised since individualized continence care

might be the key in preventing and treating the condition.

We found InterRAI LTCF a feasible and useful instrument,

which enabled a comprehensive exploration of FI preva-

lence and associations. We need studies to evaluate the

effect of individualized continence care in NH patients.

InterRAI LTCF might be a very useful instrument because

of its combination of a comprehensive range of individual

items and scales giving a holistic picture of the patients,

allowing for comparisons of immediate or long-term change

in patient status across settings.
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Introduction. Constipation is a common, bothersome, and potentially dangerous condition among nursing home (NH) patients.
Between 50 and 74% of NH patients use laxatives. Objective. To study prevalence and associations of laxative use and constipation
using the comprehensiveNorwegian version of the Resident Assessment Instrument for Long-TermCare Facilities.Methods.Cross-
sectional study. Patients from 20 NH units were included. Logistic regression was used to analyze the results. Data collected in NHs
might be clustered. Consequently, the multivariable models were tested against a mixed effects regression model to investigate
variance both on the level of patients and on the level of NH units. Results. In all, 261 patients were included. The prevalence
of constipation was 23.4%, and 67.1% used laxatives regularly. Balance problems, urinary incontinence, hypothyroidism, and
Parkinson’s disease were associated with constipation. Reduced ability to communicate and number of drugs were associated with
laxative use. Antidementia-drugs and being involved in activities 1/3 to 2/3 of daytime were protective factors for laxative use.
Mixed effects analyses identified variance on the level of NH units as nonsignificant. Conclusion. Constipation and laxative use are
common. Variance is mainly explained by different patient characteristics/health deficiencies. Hence, patients might benefit from
individualized care to compensate for deficiencies.

1. Introduction

The management of constipation among patients in nursing
homes (NHs) is challenging for both patients and health care
staff [1]. Constipation is not a well-defined disease, but a
general term describing the difficulties a person experiences

with their bowelmovements [2]; thus epidemiological studies
show great disparity in the reporting of prevalence. The
prevalence of constipation increases with age, with the largest
increase in prevalence after the age of 70 years [3, 4]. Women
are 2-3 times more likely to have constipation than men
[3, 4]. Between 17 and 40% of the community-dwelling older
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adults [5–7] and between 10 and 72% [8–11] of NH patients
experience constipation.

Constipation can be classified as primary (idiopathic or
functional) or secondary (iatrogenic or because of organic
disease), the latter being more common in older people
[12]. Diseases associated with constipation are endocrine or
metabolic disorders; gastrointestinal disorders; neurological
disorders; and psychological comorbidities [4]. Other con-
tributory factors to the higher prevalence of constipation
among older people include poor dietary fibre, fluid and calo-
rie intake, immobility, weak abdominal and pelvic muscles,
and cognitive impairment and medication side effects [12].
Among NH patients constipation is associated with impaired
health-related quality of life [13–16], physical aggression
[17], and psychological distress [16]. Chronic constipation
can lead to faecal impaction [4, 6], and in severe cases,
faecal impaction can cause stercolar ulcerations, intestinal
obstruction, or bowel perforation [1]. Other complications
of constipation are related to excessive straining that can
contribute to haemorrhoids, anal fissures and rectal prolapse.
Excessive straining can affect the cerebral and coronary
circulation with resultant syncope or cardiac ischemia [12].
Some age-related changes in anorectal physiology have been
described [2]. However, constipation should not be regarded
as a physiological consequence of normal aging, since most
healthy older people have normal bowel function [2]. Nurses
working in NHs report constipation as hard to manage due
to busy working days with many tasks, so that good bowel
routines have low priority [18]. Further, staff discontinuity
and a high proportion of unskilled nursing aides among
the staff hinder good management of the patients’ bowels
[18, 19].

In addition to conservative interventions such as dietary
fibre, physical activity, and fluids, laxatives are the corner-
stone in the treatment of constipation. Between 50 and 74%of
NH patients are reported to use laxatives regularly [4, 8]. All
groups of laxatives are superior to placebo [20]. However, in
contrast to the overall good results in clinical trials, patients’
satisfaction with everyday use of laxatives is rather low [21].
Laxatives may serve as a marker for constipation because
they are rarely used for other indications. Indeed, several NH
studies have used laxatives as a proxymarker for constipation
[8, 22–24]. In addition, constipation is a significant driver of
health care costs including laxative use and time resources for
health care personnel dealing with the problem in hospitals
and NHs [25, 26]. In Norway, with a population of approx-
imately 5.2 million, 18.9 million C was spent on laxatives
in 2014 [27]. Constipation is a multifactorial condition with
huge variability in reported prevalence in theNHpopulation.
There is therefore a need to investigate the condition with
validated instruments. The Resident Assessment Instrument
for Long-Term Care Facilities (interRAI LTCF) [28] is a
standardized, validated and comprehensive tool to assess
patients’ health condition in the long-term care setting, which
allow for international comparability. In addition, it is poorly
understoodwhether clustering of observations inNHs affects
the results [29, 30], and whether variability in prevalence
found is due to differences between patients or differences
between NH units [31].

The aim of this study was to study prevalence and asso-
ciations of constipation and laxative use among NH patients
using the Norwegian version of the interRAI LTCF [28]. A
secondary aim was to investigate the effect of clustering of
observations and whether living in different NH units had an
impact on the prevalence of constipation and laxative use by
analysing data using mixed effects models.

2. Materials and Methods

2.1. Design. A cross-sectional design was employed. The
study was performed in NHs in one urban municipality in
Norway, during September and October 2014. Data were
collected at baseline in an ongoing cluster-randomized con-
trolled trial investigating the effect of an educational program
for care staff about faecal incontinence in NH patients [32].
Sample-size calculations for the trial are reported elsewhere
[32]. The trial is registered in the clinical trial registry
(NCT02183740).

2.2. Setting. Most Norwegian NHs are owned and run by the
municipalities, are oftentimes managed by Registered Nurses
(RNs), and have an agreement with a general practitioner
(GP) who visits the NH once a week. There are no legal
requirements for staff-to-patient ratios or specifications for
qualifications required for care workers [33]. However, NHs
have RNs on duty 24 hours a day, and according to Statis-
tics Norway the staff comprises on average 31% RNs, 45%
licenced practical nurses who are care staff with high school
education, and 24% healthcare aides with no formal health
care education [34]. In Norway, a majority of NH patients are
above 67 years and have complex health problems, significant
deficiencies in functioning related to activities of daily living
(ADL), and about 80% have cognitive impairment [35].

2.3. Patients. Patients were recruited fromNHs.Out of a total
of 27 NHs available in the municipality, 20 NH units from 10
different NHs were recruited. All NHs had 24 hour long-term
residency, comparable staff-to-patient ratios on the day shift
and similar GP coverage. Specialized NH units or units with
enhanced staff-to-patient ratios were excluded. All long-term
care patients with a stay of four weeks or more were eligible
for inclusion.

2.4. Variables. The interRAI LTCF is a standardized, val-
idated, and comprehensive tool to assess patients’ health
status in the long-term care setting [28, 36–38]. In this study
interRAI LTCF sections C to O were included, and the
following variables were used.

Constipation was measured by interRAI LTCF, section
J: Constipation, defined as no bowel movements for three
days or problems with hard stools. Based on this definition,
the RNs coded 0 for not constipated, 1 for problems with
constipation, but no symptoms the last three days, 2 for
symptoms of constipation present 1 of the last 3 days, 3 for
symptoms of constipation present for 2 of the last 3 days, and
4 for symptoms of constipation present daily for the last 3
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days. For this study, all patients with the scores 1 to 4 were
defined as constipated.

Laxative use prescribed as regularly used in the patient
record and recorded in interRAI, sectionN:Medications, and
grouped according to the Anatomical-Therapeutic-Chemical
Classification System (ATC) [39] (see (xi) below).

Informed by other studies [4, 6] the following variables
from interRAI were used to investigate possible associations:

(i) Patients’ cognitive status was measured by the Cogni-
tive Performance Scale (CPS) [40]. Scores range from
0 to 6, where 0 represents being cognitively intact.
To define presence of cognitive impairment, the usual
cutoff of 2 points or more was used [41].

(ii) Patients’ functional status wasmeasured by the Activ-
ities of Daily Living long form scale (ADLlf) [42].The
items in this study differ from the original scale due
to differences in ADL items in the Norwegian version
of the interRAI LTCF. After communicating with a
Norwegianmember of the interRAI organization, the
following 7 items were included: personal hygiene,
dressing upper body, dressing lower body, locomo-
tion, toilet use, eating, and bed mobility. Scores
range from 0 to 28, where 0 indicates no functional
difficulty.

(iii) The Depression Rating Scale (DRS) [43] was used to
measure depression symptoms. Scores range from 0
to 14, where 0 indicates no depression symptoms.

(iv) Patients’ instability in health/frailty was measured by
the Changes in Health, End-Stage Disease, Signs, and
Symptoms Scale (CHESS) [44]. Scores range from 0
to 5, where 0 indicates stability in health.

(v) TheAggressive Behavior Scale (ABS) [45] was used to
measure aggressive behavior. Scores range from 0 to
12, where 0 indicates no aggressive behavior.

(vi) The Revised Index for Social Engagement (RISE)
was used to measure the degree of involvement in
positive social activities [46]. Scores range from 0
to 6, where 0 indicates no involvement in positive
activities. Compared to the other scales derived from
interRAI LTCF, this is the only scale where low score
is worst rather than best.

(vii) The communication scale (COMM) was constructed
by summing the scores for the variables “expressive
communication skills” and “receptive communica-
tion skills,” each with a score range of 0 to 4. This
resulted in a score range for COMM from 0 to 8,
where 0 indicates no communication problems [47].

(viii) Four variables measuring Balance in section J3 were
used to construct a scale to measure balance: the four
variableswere: “Has difficulties or is unable tomove to
the standing position without help”, “Has difficulties
or is unable to turn to the opposite direction when
standing”, “Dizziness”, and “Walking instability”.
The individual variables were dichotomized and the
scores then summed giving a score range from 0 to 4,
where 0 indicates no balance problems.

(ix) The following individual interRAI LTCF variables
were used: “Faecal incontinence”, “Urinary inconti-
nence”, “Pressure ulcers”, “Maximum walking dis-
tance”, “Locomotion”, “Activity level”, “Fatigue”,
“Body mass index”, “ Dehydration”, Type of food
(Regular or soft/liquid diet).

(x) The patients’ medical condition was measured by
section I of interRAI LTCF: “Alzheimer’s disease”,
“Dementia other than Alzheimer’s disease”, “Hemi-
plegia”, “Multiple sclerosis”, “Paraplegia”, “Parkin-
son’s disease”, “Quadriplegia”, “Cerebrovascular acci-
dent (stroke)”, “Cardiovascular disease”, “Conges-
tive heart failure”, “Chronic obstructive lung dis-
ease”, “Anxiety disorder”, “Bipolar disease”, “Depres-
sion”, “Schizophrenia”, “Pneumonia”, “Urinary tract
infection”, “Cancer”, “Diabetes mellitus”, “Hypothy-
roidism”. Comorbidity is measured by summing the
above diagnoses giving one point per diagnosis.

(xi) Medications were measured by section N of interRAI
LTCF and grouped according to the ATC-System,
primarily on level four since drugs at this level
often have common adverse drug reactions [48]:
“opiates (N02A)”, “antiepileptics (N03A)”, “antipsy-
chotics (N05A)”, “anxiolytics (N05A)”, “hypnotics
and sedatives (N05C)”, “diuretics (C03)”, “antide-
pressants (N06A)”, “anti-dementia drugs (N06D)”
“iron supplements (B03A)”, “calcium supplements
(A12A)” “antidiarrheal agents (A07D)” and “laxatives
(A06A)”. Groups of laxatives were defined at ATC-
level 5: softening laxatives (A06A A), stimulant lax-
atives (A06A B), bulk laxatives (A06A C), osmotic
laxatives (A06A D), and enemas (A06A G).

In addition, the questionnaire included a section where
RNs were offered a list of interventions relevant for constipa-
tion and asked to identify what is done for each individual
patient. This list included questions about administration of
laxatives (tablets, oral liquid, and suppositories) and enemas.

2.5. Data Collection. The project coordinator and a research
assistant gave information and training to RNs (2-3 hours
per NH) on completion of all the measures listed above. RNs
were trained to use the interRAI LTCF standardized coding
guidelines provided in the instrument’s trainingmanual. RNs
used clinical judgment together with information from the
electronic patient record, coworkers, and the patients when
filling in the questionnaire.

2.6. Statistics. Statistical methods included estimating preva-
lence in percentages and other descriptive statistics. InterRAI
LTCF offers a large number of variables. Univariable logistic
regression analysis was conducted on the variables identified
under data collection.We used perceived clinical significance,
log likelihood, McFadden’s 𝑅2, and 𝑝 ≤ 0.05 to assess degree
of impact on the outcome variable to inform the choice of
variables to include in the multivariable logistic regression
model [49]. To ensure sufficient events per independent
variable in the multivariable models, the ratio was set at
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a maximum of 10 : 1 [49–51]. Effect sizes are presented as
odds ratios (OR) with 95% CI and 𝑝 values. Variables were
considered significant if 𝑝 < 0.05, but 𝑝 values between
0.01 and 0.05 were interpreted with caution due to multiple
comparisons. The McKelvey and Zavoina 𝑅2 was used to
examine explained variability in the multivariable models.
Its calculations are based on predicting a continuous latent
variable underlying the observed 0-1 outcomes of data but
need to be interpreted with caution compared to the adjusted
𝑅2 in the Ordinary Least Squares regression [52, 53].

2.7. Tests of Statistical Assumption. Basic assumptions for
logistic regression must be tested and reported [29, 49, 54].
One assumption is linearity in the logit for any continuous
independent variables [49, 51]. For this we performed a link-
test [55, 56].The independent variables were also investigated
formulticollinearity bymeans of the tolerance value that indi-
cates the variables’ uniqueness in explaining variation, where
zero means perfect collinearity between variables. Perfect
collinearity makes it impossible to obtain a unique estimate
of regression coefficients for the involved variables [49, 56].
A definite cut-off criteria for “too much” multicollinearity
do not exist. However, it is suggested that a value below
0.1 is problematic [57]. Assessments of the overall model fit
were conducted by using the Hosmer-Lemeshow test [49,
51, 58]. Another assumption is independence between the
observations. Patient observations collected in NHs might
be described as clustered data and thereby correlated [59].
Consequently, the multivariable logistic regression models
were tested against a mixed effects logistic regression model
with the NH units treated as a random effect to investigate
whether this further improved the model. STATA and the
xtlogit command provide a likelihood-ratio test for the null
hypotheses that the NH unit-level variance is significantly
different from zero. In addition, the mixed effects logistic
regression model makes it possible to investigate variance on
two levels, the level of the individual patient versus the level of
the NHunit [29, 60].TheAkaike information criterion (AIC)
and the Bayesian information criterion (BIC) were used to
comparemodel fit of themultivariablemodels and themixed-
effect models [30].

No replacements were made for missing data; thus, the
number of patients varies between the different analyses.
Statistical analyses were performed using STATA version 13
(StataCorp LP, Texas, USA).

2.8. Ethical Considerations. The study was approved by the
Regional Committee for Medical and Health Research Ethics
(REK) (2013/1802/REK North) and byThe Norwegian Social
Science Data Services (36482/2/MB). An essential ethical
consideration in this study was whether or not informed
consent should be obtained from patients or their represen-
tatives. After evaluating the overall project, REK authorized
RNs with dispensations from the duty of confidentiality to
gather relevant patient health information (proxy data). Since
dispensation was given, patient consent was not obtained.
The study was performed in accordance with the Helsinki
Declaration.

Table 1: Patients characteristics1, 𝑛 = 261.

Age, years 84.7 (8.3)
Gender, female 173 (66.3)
CPS2 ≥ 2 177 (69)
BMI2 23.1 (5.1)
ADL2 long form 12.6 (9.3)
Locomotion
(i) Walks without aid 52 (20.0)
(ii) Walks with aid (e.g., cane, crutches, rollator) 140 (53.8)
(iii) Wheelchair 56 (21.5)
(iv) Bed-ridden 12 (4.6)

Length of stay, years 2.3 (2.5)
Number of medical diagnoses 2.6 (1.5)
Number of drugs 7.0 (3.5)
1The results are given as mean (standard deviation (SD)) and number
(proportion (%)).
2CPS = Cognitive Performance Scale, BMI = body mass index, ADL =
activities of daily living.

3. Results

3.1. Characteristics of the Patients. The study included all
patients (𝑛 = 261) within eligibility criteria from20NHunits.
Patient characteristics are presented in Table 1.

3.2. Constipation. Therewere 61 (23.4%) patients with consti-
pation. Table 2 shows the result from the univariable logistic
regression analyses. Because of the 10 : 1 ratio criteria, only
six of the variables were included in the multivariable model.
The variables with the highest impact (log likelihood and
McFadden’s 𝑅2) on the dependent variable in the univariable
analyses and/or variables considered as clinical significant
were included in the multivariable logistic regression model
(Table 2).

3.2.1. Mixed Effect Logistic Regression: The Constipation
Model. The results are presented in Table 2. The likelihood-
ratio statistic for the constipation model was 1.97 giving
𝑝 = 0.08. Thus, the variance between NH units did not
have a significant influence on the results, and thereby a
multilevelmodelwas not required.The analyses resulted in an
intracluster correlation coefficient (ICC) = 0.097, indicating
90.3% of the variance in the data being on the individual
patient level.The analyses comparing the multivariable logis-
ticmodel with themixed effect logisticmodel resulted in AIC
and BIC values for the logisticmodel of 198.47 and 222.29 and
for the mixed model 198.50 and 225.72, respectively. Lower
AIC and BIC values indicate the better fit. This means that
the result indicates a slightly better fit for the multivariable
logistic regression model compared to the mixed effects
model [30]. Hence, below we will present adjusted ORs from
the multivariable logistic regression model (Table 2).

3.2.2. Adjusted Results. The results show that the odds of con-
stipation increase with anOR of 1.69 for each unit increase on
the Balance scale, andOR of 1.34 for each unit increase on the
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Table 3: Use of laxatives among patients, 𝑛 = 261.

Laxative type
Patients using
laxatives, 𝑛

(%)
Use of laxatives as prescribed in the patients
record
Laxatives regularly1 and on demand1 187 (71.7)
Laxatives regularly only 175 (67.1)
(i) Stimulant laxative (A06A B)2 87 (33.3)
(ii) Osmotic laxatives (A06A D) 143 (54.8)
(iii) Softening laxatives (A06A A) 1 (0.4)
(iv) Microenema (A06AG02 or A06AG11) 4 (1.5)
(v) Bulk laxatives (A06A C) 0 (0)
(vi) Oil enema (A06AG04) 0 (0)
(vii) Minienema (A06AG10) 0 (0)

Use of enemas as reported by nurses
(i) Microenema (A06AG02 or A06AG11) 78 (30.0)
(ii) Oil enema (A06AG04) 10 (3.9)
(iii) Minienema (A06AG10) 6 (2.3)

Number of laxatives per patient3

0 76 (29.1)
1 88 (33.7)
2 58 (22.2)
3 35 (13.4)
4 4 (1.5)

1Regular use and on demand as prescribed in the patient record.
2Laxatives are grouped according to the Anatomical-Therapeutic-Chemical
Classification System (ATC).
3Reported as regular use in the patient record together with the use of
microenemas, oil enemas, and minienemas as reported by nurses.

urinary incontinence scale. Patientswhowere diagnosedwith
hypothyroidism had a higher risk of constipation (OR 8.59)
compared with patients not diagnosed with hypothyroidism.
Being diagnosed with Parkinson’s disease resulted in an OR
of 7.03 compared to patients not diagnosed with Parkinson’s
disease.This finalmodel resulted in aMcKelvey andZavoina’s
𝑅2 of 0.312. This means that 31.2% of the total variability of
constipation among patients can be explained by the variables
in the model.

3.3. Use of Laxatives. The use of laxatives is reported in
Table 3. There were 175 (67.1%) patients using laxatives
regularly as reported on the drug charts. Forty-six (75.4%)
of the patients defined by the nurses as constipated used
laxatives regularly. As shown in Table 3, we found a rather
huge difference in the use of enemas as prescribed in the
patient record compared to the use of enemas as reported by
RNs. Table 4 shows the result from the univariable logistic
regression analyses. Again, the variables with the highest
impact (log likelihood and McFadden’s 𝑅2) on the depen-
dent variable in the univariable analyses and/or variables
considered as clinically significant were included in the
multivariable logistic regression model (Table 4).

3.3.1.Mixed Effect Logistic Regression:The LaxativeUseModel.
The results are presented in Table 4. The likelihood-ratio
statistic was 0.21 giving 𝑝 = 0.325, indicating also here that
the variance between NH units did not have a significant
influence on the results, and thereby a multilevel model
was not required. The analyses resulted in an ICC = 0.031,
indicating 96.9% of the variance in the data being on the
individual patient level. The analyses comparing the multi-
variable logistic model with the mixed effects logistic model
resulted inAIC andBICvalues for the logisticmodel of 292.62
and 356.15 and for the mixed model of 294.41 and 361.47,
indicating best fit for the multivariable logistic regression
model [30]. Hence, we will also here present adjusted ORs
from the multivariable logistic regression model (Table 4).

3.3.2. Adjusted Results. The results shows that OR for laxative
use increases by 1.22 for each unit increase on the COMM
scale, and with an OR of 1.23 for each increase in number of
medications other than laxatives. Being engaged in activities
between 1/3 and 2/3 of daytime resulted in a protective effect
(OR=0.28) compared to the patients not engaged in activities
at all. Taking antidementia medications gave a protective
effect with an OR = 0.17 compared to patients not taking
antidementia medications. This final model resulted in a
McKelvey and Zavoina’s 𝑅2 of 0.369, explaining 36.9% of the
total variability.

3.4. Results of the Test for Statistical Assumptions

Linearity in the Logit. For both regressionmodels, the linktest
was not significant with𝑝 = 0.802 for the constipationmodel,
and 𝑝 = 0.245 for the laxative use model. This means that
the model was properly specified and that the assumption of
linearity was fulfilled [55, 56].

Multicollinearity. For the model with “constipation” as the
dependent variable no adjustment of the model was made
as a result of the tolerance test. The variable with the lowest
value was “CHESS” with the value 0.89. For the model
with “Laxative use” as the dependent variable, ADLlf had a
tolerance value of 0.27, which is rather low but not surprising
since ADLlf includes a range of measures that might interfere
with the uniqueness of the variable in the multivariable
analyses. However, after investigating the fit of different
alternatives with and without ADLlf, and the variables “Type
of food”, “Maximum walking distance”, and “Locomotion”,
we chose to keep ADLlf in themodel and exclude “Maximum
walking distance”. This maneuver changed the tolerance
value for ADLlf from 0.27 to 0.33. Either way, the models
were stable considering 𝑝 values and confidence intervals
in the different alternatives. The result from the Hosmer-
Lemeshow test on the final models resulted in a goodness-
of-fit 𝜒2 = 5.38, 𝑝 = 0.716, for the constipation model
and goodness-of-fit 𝜒2 = 6.11, 𝑝 = 0.635, for the laxative
use model. This means that both models fit the data well
[58].



Gastroenterology Research and Practice 7

Ta
bl
e
4:
As
so
ci
at
io
ns
be
tw
ee
n
la
xa
tiv
eu
se
an
d
cli
ni
ca
lh
ea
lth
pr
ob
le
m
s,
m
ed
ic
al
di
ag
no
se
s,
an
d
m
ed
ic
at
io
ns
.

Va
ria
bl
es

U
ni
va
ria
bl
el
og
ist
ic
re
gr
es
sio
n1

O
R
(9
5%

CI
)4

𝑝
va
lu
e

M
ul
tiv
ar
ia
bl
el
og
ist
ic
re
gr
es
sio
n

O
R2
(9
5%

CI
)

𝑝
va
lu
e

M
ix
ed
eff
ec
ts
lo
gi
sti
cr
eg
re
ss
io
n3

O
R
(9
5%

CI
)

𝑝
va
lu
e

A
ge
(y
ea
rs
)

0.
99
(0
.9
6–
1.0
3)

0.
73
1

1.0
1(
0.
97
–1
.0
5)

0.
52
9

1.0
1(
0.
97
–1
.0
5)

0.
54
1

G
en
de
r(
fe
m
al
e)

1.3
6
(0
.7
9–
2.
33
)

0.
26
5

1.4
2
(0
.74
–2
.7
3)

0.
28
8

1.3
8
(0
.7
0–
2.
72
)

0.
34
6

BM
I5

1.0
2
(0
.9
7–
1.0
8)

0.
44
3

Le
ng
th
of
sta
y
(y
ea
rs
)

1.1
4
(1
.0
0–
1.2
9)

0.
04
6

1.0
4
(0
.8
9–
1.2
2)

0.
57
9

1.0
5
(0
.8
9–
1.2
3)

0.
57
3

CP
S
(s
ca
le
0–
6)

1.1
3
(0
.9
8–
1.3
2)

0.
10
1

Lo
co
m
ot
io
n

0
=
w
al
ki
ng
w
ith
/w
ith
ou
th
elp

3.
25
(1
.6
0–
6.
60
)

0.
00
1

1.7
4
(0
.6
5–
4.
68
)

0.
26
9

1.6
1(
0.
56
–4
.6
5)

0.
37
8

1=
w
he
el
ch
ai
r/
be
dr
id
de
n

U
rin
ar
y
in
co
nt
in
en
ce
(s
ca
le
0–
4)

1.2
1(
1.0
3–
1.4
1)

0.
02
0

1.0
6
(0
.8
1–
1.3
9)

0.
64
6

1.0
5
(0
.8
0–
1.3
9)

0.
71
1

A
D
L5
lo
ng
fo
rm

(s
ca
le
0–
28
)

1.0
7
(1
.0
3–
1.1
0)

<
0.
00
1

1.0
3
(0
.9
7–
1.0
9)

0.
32
5

1.0
3
(0
.9
7–
1.0
9)

0.
31
0

Ti
m
ei
nv
ol
ve
d
in
ac
tiv
iti
es

N
o
tim

e
Re
fe
re
nc
e

Re
fe
re
nc
e

Re
fe
re
nc
e

<
1/3

of
da
yt
im
e

0.
31
(0
.11
–0
.8
8)

0.
02
8

0.
39
(0
.12
–1
.2
6)

0.
117

0.
39
(0
.12
–1
.2
9)

0.
12
2

≥
1/3

to
2/
3
of
da
yt
im
e

0.
23
(0
.0
8–
0.
33
)

0.
00
6

0.
28
(0
.0
8–
0.
93
)

0.
03
7

0.
28
(0
.0
8–
0.
95
)

0.
04
2

>
2/
3
of
da
yt
im
e

0.
25
(0
.0
8–
0.
79
)

0.
01
7

0.
38
(0
.10
–1
.4
6)

0.
15
9

0.
36
(0
.0
9–
1.4
7)

0.
15
5

O
pi
at
es

3.
62
(1
.6
9–
7.7
6)

0.
00
1

1.3
3
(0
.5
5–
3.
24
)

0.
52
9

1.4
2
(0
.5
5–
3.
66
)

0.
47
2

A
nt
id
em
en
tia
dr
ug
s

0.
22
(0
.0
7–
0.
68
)

0.
00
8

0.
17
(0
.0
5–
0.
66
)

0.
01
0

0.
17
(0
.0
4–
0.
68
)

0.
01
2

N
um

be
ro
fd
ru
gs

1.1
7
(1
.0
7–
1.2
8)

0.
00
0

1.2
3
(1
.0
9–
1.3
9)

0.
00
1

1.2
4
(1
.0
9–
1.4
1)

0.
00
1

CO
M
M
5
(S
ca
le
0–
8)

1.1
7
(1
.0
4–
1.3
1)

0.
00
8

1.2
2
(1
.0
3–
1.4
5)

0.
02
3

1.2
3
(1
.0
3–
1.4
8)

0.
02
5

St
ro
ke

2.
77
(1
.17
–6
.53
)

0.
02
0

2.
00
(0
.74
–5
.3
8)

0.
17
0

2.
10
(0
.7
5–
5.
88
)

0.
15
8

Pa
rk
in
so
n’s
di
se
as
e

6.
22
(0
.7
9–
48
.6
7)

0.
08
2

8.
32
(0
.7
2–
95
.76
)

0.
08
9

8.
29
(0
.6
9–
99
.5
8)

0.
09
5

Ty
pe
of
fo
od

0
=
re
gu
la
r

2.
18
(1
.0
3–
4.
61
)

0.
04
2

0.
72
(0
.2
8–
1.8
5)

0.
49
6

0.
75
(0
.2
8–
1.9
7)

0.
55
5

1=
so
ft/
liq
ui
d

Fe
ca
li
nc
on
tin
en
ce

1.6
9
(0
.9
9–
2.
90
)

0.
05
4

0.
55
(0
.2
2–
1.3
5)

0.
19
1

0.
56
(0
.2
2–
1.4
1)

0.
21
9

1
U
ni
va
ria
bl
el
og
ist
ic
re
gr
es
sio
n
pe
rfo
rm
ed
w
ith
la
xa
tiv
eu
se
as
de
pe
nd
en
tv
ar
ia
bl
ea
nd
ex
pl
or
ed
by
ar
an
ge
of
co
va
ria
te
s.

2
M
ul
tip
le
lo
gi
sti
cr
eg
re
ss
io
n,
co
va
ria
te
ss
el
ec
te
d
by
di
re
ct
va
ria
bl
es
el
ec
tio
n
w
ith
𝑝
≤
0
.0
5
an
d/
or
th
eh
ig
he
st
im
pa
ct
(L
og
lik
el
ih
oo
d,
M
cF
ad
de
n’s
𝑅
2
)o
n
la
xa
tiv
eu
se
in
th
eu
ni
va
ria
bl
el
og
ist
ic
re
gr
es
sio
n
an
al
ys
es
.

3
M
ix
ed
eff
ec
tl
og
ist
ic
re
gr
es
sio
n,
N
H
un
its
de
fin
ed
as
gr
ou
pi
ng
va
ria
bl
e(
clu
ste
r)
to
in
ve
sti
ga
te
th
ei
m
pa
ct
of
N
H
un
its
,a
nd
w
he
th
er
th
eg
ro
up
in
g
of
da
ta
sig
ni
fic
an
tly
aff
ec
te
d
th
er
es
ul
ts.
Th
ee
sti
m
at
ed
in
tr
ac
lu
ste
r

co
rr
el
at
io
n
co
effi
ci
en
t,
IC
C
=
0.
03
1.
Th
el
ik
eli
ho
od
ra
tio

te
st
fo
rt
es
tin
g
if
th
ed
at
a
re
qu
ire
d
a
m
ul
til
ev
el
m
od
el
re
su
lte
d
in
𝑝
=
0
.3
2
5
m
ea
ni
ng
th
at
a
m
ul
til
ev
el
m
od
el
w
ill
no
ts
ig
ni
fic
an
tly
im
pr
ov
et
he
an
al
ys
es
of

th
ed
at
a.

4
Re
su
lts
ar
ep
re
se
nt
ed
as
od
ds
ra
tio
s(
O
R)
,9
5%

co
nfi
de
nc
ei
nt
er
va
ls
(C
I)
,a
nd
𝑝
va
lu
es
.

5
CP
S
=
C
og
ni
tiv
eP
er
fo
rm
an
ce
Sc
al
e,
A
D
L
=
ac
tiv
ity
of
da
ily
liv
in
g,
CO

M
M
=
C
om
m
un
ic
at
io
n
Sc
al
e.



8 Gastroenterology Research and Practice

4. Discussion

4.1. Constipation. The prevalence of constipation was 23.4%
among NH patients. Comparison of prevalence rates in gen-
eral is difficult because the definitions of constipation vary.
In the NH population, there is even larger variation amongst
estimates of constipation, from 10% [11] up to 72% [6, 8].
In this study, there was no significant association between
either age or gender and constipation among NH patients.
This is different compared to the general population where
constipation is more prevalent among women and where age
is considered a risk factor [3, 4]. Since two reviews have
identified the age of 65–70 years as when there is a particular
increase in prevalence [4, 12], this study investigated age both
as a continuous variable and as a categorical variable grouping
patients on the bases of age with emphasis on age groups
identified in the above-mentioned reviews. Either way, age
was not significantly associated with constipation.Thismight
mean that when living in a NH, factors other than age and
gender are of importance.

Hypothyroidism and Parkinson’s disease were signifi-
cantly associated with constipation. This is consistent with
findings in two reviews [4, 6].These publications additionally
identified stroke/cerebrovascular disease as a risk factor for
constipation, which was not in this study. This might be
explained by the rather small subgroup with these conditions
and thereby a lack of power to explain associations between
constipation and stroke. The same reviews [4, 6] identified
reduced mobility and functional decline as risk factors for
constipation. In our study, ADL lost its significance in the
multivariable analyses. The rest of the variables available
in interRAI LTCF measuring function and mobility were
not significant in the univariable analyses or had too little
impact on constipation to be considered for themultivariable
analyses. On the other hand, the condition with the strongest
impact on constipation was “balance.” Together, these find-
ings suggest that balance problems are of greater importance
than ADL deficiencies and immobility in the understanding
of constipation.

Type of food (regular, soft/liquid), body mass index
(BMI), and dehydration also had too little impact to be
considered for themultivariable analyses. It is often suggested
that insufficient diet, hydration, fiber, and physical activity
are associated with constipation, but the evidence behind
these factors is inconsistent and of low to medium quality
[4, 6]. If this is the case, our results confirm these factors
having a weak impact on constipation. However, Leung et
al. [4] conclude that increasing fiber, exercise, and fluids
might benefit patients with actual deficiencies. Our study
also identified urinary incontinence as a risk factor for
constipation. The association between urinary incontinence
and constipation can be linked to common muscular and
neurological processes regulating continence, defecation, and
urinating. It might also be a result of an adverse effect from
drugs used for urinary incontinence.

4.2. Use of Laxatives. In this study 67.1% of the patients
used laxatives regularly. Other studies have reported regular
use of laxatives in NHs from 55.3% to 83.6% [7, 24, 31,

61, 62]. Only number of drugs and ability to communicate
remained significant risk factors in the adjusted analyses.The
number of drugs as a risk factor for laxative use is found in
several other studies [7, 24, 31]. Opiates were the only drug
significantly associated with laxative use in the univariable
analyses but lost significance in the adjusted analyses. These
findings are opposite to the findings by Fosnes et al. [8] among
NH patients in another part of Norway. They did not find a
significant association between number of drugs and laxative
use but found some antidepressants and benzodiazepine
derivates as independent predictors. vanDijk et al. [22] found
the overall adverse effect of drugs on constipation to be an
overestimated risk.

As far as we know the association between laxative use
and ability to communicate has not been reported before.
This is an interesting result indicating that patients having
problemsmaking themselves understood, and understanding
others, aremore likely to use laxatives.The bowel is a sensitive
organ that gives signals when the rectum is full. If the patient
has lost the ability to understand and to communicate their
bowel habits or need to defecate, it might lead to bowel
problems and a prescription for laxatives.

Being involved in activities from ≥1/3 to 2/3 of day-
time and antidementia medications were protective factors.
Antidementia medications have diarrhea as a known adverse
effect, which may lead to a lower risk for laxative use. The
covariate “time involved in activities” expresses the patient’s
involvement in activities either alone or in a group when the
patient is awake and not receiving treatment or care related
to activities of daily living. Hence, the result supports the
hypothesis that active living is protective against constipation
and the need for laxatives. It might also be that the most
active patients are able to manage their bowel independently
in terms of responding to the need to defecate. However, it is
worth mentioning that none of the other covariates involving
physical activity or ADL functioning were significantly asso-
ciated with laxative use in the adjusted analyses. Immobility
in general [23, 24] and loss of functional status have been
found to be a significant risk factor for laxative use in other
studies [8, 62].

Stroke was significantly associated with laxative use in
the univariable analyses, but not in the adjusted analyses.
Parkinson’s disease did not reach the significance level. Other
studies show varying results concerning the association
between Parkinson’s disease and use of laxatives, where Chen
et al. [62], did not find a significant association with either
diseases, but both Hosia-Randell et al. [24] and Harari et al.
[23] found an association betweenParkinson’s disease anduse
of laxatives. When investigating the relationship with stroke
and Parkinson’s disease it is possible that the nonsignificant
findings are due to the small number with these conditions
in the sample.

An important finding is the differences in the reported
prescriptions formicroenemas, small enemas, and oil enemas
in the patient record compared to what was reported as
used by the RNs. This indicates that RNs give patients these
drugs without prescription from the GP, which support
the hypotheses that in NHs RNs handle bowel problems
independently [61], including the administration of laxatives.
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4.3. Constipation and Laxative Use. When investigating and
comparing variance on theNHunit level and the patient level,
our results show that the significant variability in constipation
and laxative use among patients is largely explained by
difference in patients characteristics/health deficiencies, for
example, number of drugs, different medical diagnosis, or
ability to communicate. Although interRAI LTCF offers a
large number of variables, the results show a rather low
explained variability of 31.2% (constipation) and 36.9% (lax-
ative use). Hence, other variables should be considered. One
possible variable to discuss is the overall care routines in
the NH setting. Even though this study identified most of
the variance at the patient level, most of the patients are
dependent on care staff to compensate for the deficien-
cies that make them at risk for constipation and laxative
use.

Constipation and laxative use might be considered a
result of standardized routines where the patients have
not received an individualized assessment or treatment for
their bowel needs. This interpretation may be supported
by the positive association between constipation and urine
incontinence where care related to elimination in general is
determined by care routines and not the patients’ individual
needs, possibly leading to a worsening in ability to maintain
function. In spite of increased recognition of the importance
of the application of individualized treatment and care in
NHs, NHswith few nursing resources dedicated to the care of
older personsmight be based on standardization [63, 64] and
routine [65]. Several studies have identified care culture, with
standardized routines as a problem for individualized bowel
care [18, 31].

4.4. Strengths and Limitations. A major strength is the use
of interRAI LTCF with standardized and validated measures
for investigating prevalence and associations. A study inves-
tigating and comparing reliability in the different interRAI
instruments in 12 countries found the majority of the items
to exceed standard cut-offs for acceptable reliability [36].
However, the different scales have shown varying results for
validity and reliability [36, 45, 46, 66, 67], with the CHESS
scale and the DRS scale as the two with the most variable
results [67–69]. Another strength is that we have considered
the effect of clustering and tested whether a mixed effect
logistic regressionmodelmade a significantly better fit for the
data.

A limitation is that we did not use ROME III criteria
[70] when defining constipation among patients. InterRAI
LTCF only considers two aspects of constipation: no bowel
movements for three days, or problems with hard stools.
On the other hand, the ROME III definition of constipation
is problematic in this population because (1) many of the
patients are treated with laxatives and (2) patients are cog-
nitively impaired and might have a problem since ROME
III uses a combination of subjective symptoms to define
constipation which can be hard to verbalize for a cognitively
impaired person. Another limitation in our study is that it did
not include variables measuring the patients’ fiber or calorie
intake.

The use of a proxy, where the RNs filled in the interRAI
LTCF based on their knowledge about the patients’ health
condition, and not the patients themselves, might be con-
sidered a limitation. The reliability and validity of proxy
data is found to be high for tasks of daily living and health
conditions that are easily observed and relatively low for
conditions that are private and less likely to be reported
[71]. In the NH setting, most of the patients have cognitive
impairment, which make it difficult to answer questions or
fill in questionnaires.However, in order to get a representative
sample of the NHpopulation, we chose to design a study with
the use of proxy data.

Other limitations are that the relatively small sample
might have impeded the investigation of association of some
conditions, for example, Parkinson’s disease, stroke, and
multiple sclerosis, which were found significant in other
studies. This might threaten the external validity of the study
concerning the conditions in question. Only patients that
according to their patient record used laxatives or other
drugs regularly were defined as users in the analyses. Patients
with an “on demand” prescription were defined as nonusers.
Hence, patients defined as nonusers may have used laxatives
or other drugs and thereby influenced the results.

5. Conclusion

The prevalence of constipation was 24.1%, and was associated
with impaired balance, urinary incontinence, Parkinson’s
disease, and hypothyroidism. About 67% of the patients
used laxatives regularly. Laxative use was associated with
impaired ability to communicate and number of other drugs
used. Antidementia drugs and being involved in activities
were protective factors. Mixed-effects analyses of both the
constipation model and the laxative use model identified
variance between NH units as nonsignificant in explaining
the total variance. Hence, variance in constipation and
laxative use are mainly explained by different individual
patient characteristics/health deficiencies. NH patients are
dependent on care staff to compensate for health deficiencies.
NHswith few nursing resourcesmight perform care based on
standardization and routines.Hence, standardized caremight
be an important factor in order to explain constipation and
laxative use among patients.
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Abstract

Background: Fecal incontinence has a high prevalence in the nursing home population which cannot be explained
by co-morbidity or anatomic and physiological changes of aging alone. Our hypothesis is that fecal incontinence can
be prevented, cured, or ameliorated by offering care staff knowledge of best practice. However, it is not clear which
educational model is most effective. To assess the effect of two educational programs for care staff, we planned a three
armed cluster-randomized controlled trial. There is a lack of research reporting effects of interventions targeting improved
continence care processes in older patients. Thus, to improve the quality of the planned trial, we decided to carry out a
pilot study to investigate the feasibility of the planned design, the interventions (educational programs) and the outcome
measures, and to enable a power calculation. This paper reports the results from the pilot study.

Methods: Three nursing homes, representing each arm of the planned trial, were recruited. Criteria for assessing success
of feasibility were pre-specified. Methods, outcome measures, acceptability, and adherence of the components of the
intervention were evaluated by descriptive statistical analyses and qualitative content analysis of one focus group interview
(n = 7) and four individual interviews.

Results: The main study is feasible with one major and some minor modifications. Due to challenges with recruitment
and indications supporting the assumption that a single intervention with one workshop is not sufficient as an
implementation strategy, the main study will be reduced to two arms: a multifaceted education intervention and
control. The components of the multifaceted intervention seemed to work well together and need only minor
modification. Important barriers to consider were sub-optimal use of skill-mix, problems of communicating important
assessments and care plans, and isolated nurses with an indistinct nurse identity.

Conclusions: Overall, the main study is feasible. The pedagogical approach needs to consider the identified barriers.
Thus, it is essential to empower nurses in their professional role, to facilitate clinical reasoning and critical thinking
among care staff, and to facilitate processes to enable care staff to find, report, and utilize information in the electronic
patient record.
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Background
Fecal incontinence (FI) is defined by the International Con-
sultation on Incontinence as “the involuntary loss of liquid
or solid stool that is a social or hygienic problem” [1]. FI
has a higher prevalence in the nursing home (NH) popula-
tion than in younger people, which cannot be explained by
co-morbidity or anatomic and physiological changes of
aging alone [2]. In the NH population, previous studies
suggest prevalence between 10 and 69 % [3–5], most often
reported to be between 40 and 55 % [5–8]. FI is associated
with shame, social isolation, and reduced quality of life [1,
9, 10]. FI leads to a high direct and indirect economic bur-
den to the health-care system and is an important cause of
institutionalization of elderly patients [2, 7].
Among older patients, FI has a more complex etiology

compared to the younger population [2]. Examples of re-
versible risk factors are loose stool, impaction, medica-
tion, inappropriate laxative use, toilet access, and quality
of continence care [1, 8, 11]. Use of incontinence pads
and toileting programs comprise the most common
management in long-term care settings [12–14]. The
level of awareness among health-care personnel regard-
ing appropriate assessment and treatment options seems
limited [1, 15, 16]. The hypothesis of this study is that FI
among NH patients can be prevented, cured, or amelio-
rated by offering care staff knowledge of best practice.
There is a substantial evidence base to guide choice of

implementation activities targeting health-care profes-
sionals in general [17–20]. However, relatively little of
the implementation research has focused on care pro-
cesses among older patients in NHs [21]. Specifically,
there are few trials on either treatment of FI in NH pa-
tients nor on continence education programs for care
staff [1]. Thus, we planned a three armed cluster-
randomized controlled trial (C-RCT), with the aim to
evaluate the effect of two educational programs with dif-
ferent degrees of complexity for care staff. Implementa-
tion research recommends multifaceted strategies to
promote change of practice. In addition, it is important
to investigate potential barriers [17, 19, 22]. Our ration-
ale for choosing an interactive educational program was
based on recommendations from the International Con-
tinence Society on the need to educate health-care pro-
viders to heighten awareness of FI, plus methods of
identification, assessment, and management in older
people [1]. The researchers’ competence in educational
theory and delivery competence was also an important ra-
tionale. To improve the quality of the planned C-RCT, we
decided to carry out a pilot study to investigate the feasi-
bility of the planned design, the interventions (educational
programs), and the outcome measures.
The specific aims of the pilot study were to evaluate

feasibility, acceptability, and adherence to the educa-
tional interventions and methods used. The UK Medical

Research Council (MRC) [23] defines an educational
intervention as a complex intervention; hence, an essen-
tial purpose was to investigate whether all the compo-
nents could work together. Even though the pilot is a
small study, the results will be used to inform an esti-
mate of the intra-cluster correlation coefficient (ICC)
and inform estimation of sample size for the main study.

Methods
The pilot study was designed as an external pilot which is a
small-scale version of the main study which is not intended
to be a part of the main study [24]. The pilot intervention
period was 3 months. The study design was based on pub-
lished guidance for developing and testing complex inter-
ventions [23–25].

Setting
In Norway, most NHs are owned and run by the munici-
palities and financed by taxes and patient payment. A
majority of the patients are above 67 years, have com-
plex health problems, significant deficiencies in func-
tioning related to activities of daily living (ADL), and
about 80 % suffer from cognitive impairment [26]. There
are no legal requirements for staff-to-patient ratios or
specifications of qualifications required for workers [27].
However, NHs have RNs on duty 24 h a day. In addition,
NH staff may comprise some authorized social educators
(ASE) who have a bachelor’s degree in care related to
people with intellectual disability, including dementia.
ASEs have a defined health-care and pharmacological
competence. According to Statistics Norway, the staff
comprises on average 31 % RNs, 45 % licensed practical
nurses (care education on a high school level most often
leaving before the age 18), and 24 % health-care aides
(no vocational health education). Statistics Norway has
overall responsibility for official statistics in Norway.

Participants
The sample was recruited from the same urban municipal-
ity in Norway as intended for the C-RCT. The municipality
has a total of 27 NHs. All NHs are under the administra-
tion of the director for health and social affairs in the muni-
cipality. NHs are typically managed by registered nurses
(RNs) and have an agreement with a general practitioner
(GP) who visits the NH once a week. Under the manager, a
NH may have one or several care managers. The care man-
agers are most often not involved in the everyday care of
patients. We recruited three NHs for the pilot, representing
each arm in the planned C-RCT. These NHs have 24-h
long-term residency, were recruited based on the same eli-
gibility criteria as for the planned C-RCT and allocated as a
cluster to single intervention (SI), a multifaceted interven-
tion (MI), or control (C). NHs with similar staff-to-patient
ratios on the day shift and GP coverage were eligible for
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selection. NHs designated with a specialty or with enhanced
staff-to-patient ratio were excluded. RNs/ASEs working half
time or more were eligible for participation in the work-
shop (see below) and to be recruited as an opinion leader
(see below) in the intervention group. RNs/ASEs working
less than half time or only night shifts were excluded. For
the pilot, only RNs were involved in the study, and for the
rest of the text we will use the term RN only. All care staff
members in the NH were invited to the educational out-
reach meetings (see below) throughout the intervention
period. All long-term care patients (who had stayed one
month or more) were eligible for inclusion.

Intervention
The educational programs were developed according to
recommendations from implementation research, peda-
gogic theory, and experience from members in the project
group [17–22, 28–32]. To ensure a realistic intervention,
one of the researchers had two meetings with experienced
NH nurses to collect their comments on content and
intensity of the educational programs and on the FI
guideline.

The FI guideline
The project group developed a FI guideline for nurse-led
assessment and treatment of FI based on international
best practice recommendations [1, 33–35]. The FI guide-
line facilitates a systematic assessment and includes
questions related to bowel symptom history and bowel
patterns. As FI among NH patients is considered to have
a complex etiology, the guideline facilitates the RNs to
consider a range of possible causes. Examples are loose
stools, immobility, cognitive impairment, impaction, and
use of laxatives. Based on this assessment, the RN de-
fines a nursing diagnosis, for example: FI related to loose
stools, possibly due to incorrect doses of Laxoberal® (so-
dium picosulfate), urgency, and reduced mobility. This
leads to FI episodes with loose stool and red perineal
skin. The guideline then offers a range of possible inter-
ventions. An important intention is to empower the
RNs’ clinical reasoning [36] and critical thinking [37, 38].
Individualization of the nurses’ diagnoses and the inter-
ventions for each patient is important. Both NHs receiv-
ing the SI and MI were introduced to the FI guideline
during the workshop.
The SI comprised: one educational meeting (7 h), de-

fined by the Cochrane Effective Practice and Organization
of Care (EPOC) as “participation of health-care providers
in conference, lectures, workshops, or traineeships” [19].
The educational meeting was organized as an interactive
workshop that targeted knowledge, attitudes, and skills.
The workshop was conducted in a meeting room in the
NH. The workshop started with the RNs completing a
knowledge test and was a part of the data collection and

one of the outcome measures. However, by organizing it
as a part of the workshop, the pedagogical intention was
to make it a trigger for learning as answers were given in
the following educational session. Part two of the work-
shop was case-based discussions concerning the FI guide-
line. How to integrate the use of the guideline to the
electronic documentation system was an important issue.
This was addressed by having access to a “learning mod-
ule” in their local electronic patient record (EPR). Real pa-
tient cases were discussed, and the result was input into
the EPR during the workshop. This gave the RNs and the
care leaders the opportunity to experience how it could
best be done. The topics of the workshop, including the
guideline, were made available for the RNs as printed edu-
cational material.
In addition, MI comprised of two more elements: 1)

recruitment of a local opinion leader, defined by EPOC
as “use of providers nominated by their colleges as edu-
cationally influential” [19], and 2) educational outreach
visits defined by EPOC as “use of a trained person who
meets with providers in their practice setting to give in-
formation with the intent of changing the providers’
practice” [19]. The local opinion leader was recruited after
the educational meeting based on the informant method
[39]. This was done by discussing with the care manager
which of the RNs was considered to be able to influence
and motivate the staff in general. The care manager had
the responsibility for facilitating adherence to the program
and the guidelines in cooperation with the opinion leader.
The local opinion leader and care manager received a 1.5-h
additional educational meeting on how to fulfill their roles
in the study. The opinion leader and the care manager re-
ceived contact information for the researcher for support
during the intervention period.
The educational outreach visits were carried out in the

NHs, facilitated by the project coordinator, and consisted
of six sessions, lasting 1.5 h each. The opinion leader
prepared cases for discussion together with the project
coordinator. The project coordinator is the first author
of this article and is a RN with additional educational
theory and delivery competence. All of the care staff
were the target group for the educational outreach and
were invited to participate in the educational meetings
throughout the intervention period. Facilitating and
empowering care staffs’ clinical reasoning and critical
thinking were the main pedagogical approach.

Control group
The control group did not receive any educational pro-
gram and continued with ordinary practice. The main rea-
son for including a control group in the pilot study was to
investigate their motivation to fill in questionnaires with-
out getting the educational intervention in return.
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Measures
The overall aim for the C-RCT is to study the effect of
offering NH care staff an educational program on diag-
nosing and treating FI on reduction in FI for NH pa-
tients. The C-RCT primary outcome is frequency of FI
among patients, and secondary outcomes are: remission
of FI among patients identified with FI at baseline; inci-
dence of FI among patients identified as continent at
baseline; change in related concerns among patients;
change in knowledge among RNs; and change in behav-
ior among care staff. We also want to investigate corre-
lates of FI among patients.
The following measures and data collection proce-

dures were piloted for the main study:
The main unit of analysis for the planned C-RCT will be

nursing home patients, and the same unit was used in the
pilot study. The primary outcome measure was frequency
of FI, measured by the Norwegian interRAI Long-Term
Care Facilities Assessment System (interRAI LTCF) [40],
section H3: Bowel continence. Bowel continence has the
categories 0–5 where 0 = continent, 1 = continent with a
stoma, 2 = seldom incontinent (not incontinent during the
last three days, but has episodes of incontinence), 3 = oc-
casionally incontinent (more seldom than daily), 4 = often
incontinent (daily, but has some control), 5 = incontinent
(no control), and 8 = did not occur (no bowel movement).
The interRAI is a standardized, validated and comprehen-
sive tool to assess patients’ health status. It measures pa-
tients’ functional, medical, cognitive, and psychosocial
status [40]. In order to get some additional information on
type of FI (gas, loose, or solid stool), urgency, and impact
on daily life, a Norwegian version of the St. Marks anal in-
continence score [41] was used. It gives a total score from
0 (complete continence) to 24 (complete incontinence).
Secondary outcome measures:

1. Both remission and incidence of FI measured by
interRAI LTCF, section H3: Bowel continence.

2. Change in related factors measured by interRAI LTCF,
section E: Mood and behavior, section F: Psychosocial
well-being, section H1: Urinary continence, section J:
State of health—Constipation and diarrhea, section L:
Skin condition, and section M: Participation in
activities.

3. Change in knowledge among RNs measured by a
multiple choice test developed by the researchers
according to established guidelines [42].

4. Change in care as reported in the EPR by care staff
as measured by N-Catch. N-Catch is a validated audit
instrument for care staff reports in the EPR [43–46].
N-Catch measures the quality of the content in the
EPR on a scale from 0 to 32 where 0 is low quality
and 32 is high quality. The instrument includes
criteria for both quantity and quality of content. In

order to get a score on quantity, the different parts
only need to be present in the EPR (health status and a
nursing care plan including nursing diagnoses, outcome,
interventions, and evaluations). To get a high quality
score, the content is assessed according to criteria
reflecting clinical reasoning and critical thinking: does
the assessment of health status seem sufficient, do the
nurses’ diagnoses have a logical focus and etiology, and
are the outcomes and interventions individualized,
relevant, and realistic [34–38, 43–46]. Change in care
will also be measured by the Fecal Incontinence in
Nursing Home questionnaire [8] where RNs are offered
a list of interventions relevant for FI and asked to
identify what is done for each individual patient.

In addition, correlates of FI were measured by interRAI
LTCF, section C: Cognitive functioning, section D: Com-
munication and vision, section G: Functionality and mobil-
ity, section I: Medical diagnosis, section J: Health condition,
section K: Mouth and nutrition status, section N: Medica-
tions, and section O: Treatment, examinations/procedures.
In the pilot study, the project coordinator gave infor-

mation and training on completion of the interRAI [40],
the St. Mark’s anal incontinence questionnaire [41], and
the Fecal Incontinence in Nursing Home Patients ques-
tionnaire [8]. In addition, the project coordinator gave
information and training on the procedure of printing
data from the EPR in accordance with the audit instru-
ment N-Catch. RNs with good knowledge of the patients
completed questionnaires regarding patients’ health.

Criteria for feasibility, adherence and acceptability
Feasibility, adherence, and acceptability of the educa-
tional programs were evaluated according to the follow-
ing criteria:
Feasibility criteria:

1. Acceptable recruitment process.
2. >80% completed questionnaires returned
3. <10% missing data in each completed questionnaire
4. >0.5 mean change on the frequency scale on the

primary outcome measure
5. Acceptable time use for RN’s involved in the data

collection

Adherence criteria:

6. >95 % of the recruited RNs participated in the
workshop

7. >70 % of the health personnel participated in the
educational outreach on each actual day

8. >90 of the patients assessed by the FI-guideline
9. >80% of the assessment specified by the FI-guideline

reported in the EPR
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Acceptability criteria:

10. Acceptable performance of the knowledge test
according to sensitivity to change in knowledge

11. Satisfaction from RNs regarding the educational
intervention

12. Satisfaction and acceptability from RNs regarding
the FI guideline

13. Acceptable level of barriers versus facilitators for
change in the NHs

Quantitative data was collected at baseline (t0) and after
3 months (t1 = end of intervention). In order to obtain
data concerning criteria 11–13, qualitative data was col-
lected by one focus group interview [47, 48] performed 1
month after the end of the intervention. To receive add-
itional information, four focused individual interviews [49]
were performed 4 months after the end of the interven-
tion. Informants were recruited from the two intervention
NHs. The focus group interview was moderated by one of
the researchers not involved in the intervention. The pro-
ject coordinator was present and could ask questions to
explore a theme. The individual interviews were per-
formed by the project coordinator. All NHs were offered
economic compensation linked to the data collection in
order to pay for the process of hiring extra staff to make it
possible for the RNs to be absent from daily care to under-
take data collection.

Analyses
Descriptive statistical analyses were performed using IBM
SPSS version 21. Data from the interviews was digitally re-
corded, transcribed, and then analyzed by qualitative
content analysis in accordance with Graneheim and
Lundman [50].
All interviews were audiotaped and transcribed verba-

tim. First, the researcher reviewed the text several times
to receive a general impression of the content. Second,
the parts of the text addressing criteria 11, 12, and 13
were defined as content areas. Third, words, sentences, or
paragraphs related to the content areas were identified
and defined as meaning units. The meaning units were
then condensed and labeled with a code. Fourth, the codes
with similar meanings were grouped into categories. Re-
lated categories were then abstracted to themes with the
intention to reveal the underlying meaning on an inter-
pretive level [50]. The process from meaning units to
themes went back and forth as members of the project
group gave their feedback in the process of analysis.

Ethical aspects
The study was conducted with the approval of the Re-
gional Committee for Medical and Health Research Eth-
ics (REK) (2013/755 REK Nord) and by The Norwegian

Social Science Data Services (35020). NH managers were
informed and gave permission to perform the study in
the individual NH. Informed consent was obtained from
RNs for the knowledge test. After evaluating the overall
project, the REK authorized RNs recruited to be in-
volved in the data collection procedure with dispensa-
tions from the duty of confidentiality to gather relevant
patient health information (proxy data) in order to
measure effect of the educational intervention. The pa-
tients were given written information about the study
and had the opportunity to withdraw themselves from
data being gathered. In cases where RNs assessed a
patient as not cognitively competent to read and under-
stand the information, the letter was sent to the pa-
tients’ representative. All patient information was de-
identified by care staff before transfer to the researcher.
The study was performed in concordance with the
Helsinki Declaration. The project is registered in the
clinical trial registry (NCT01939821).

Results
The aims of the pilot study were to evaluate feasibility,
acceptability, and adherence to the educational interven-
tion and methods used.

Recruitment
After obtaining approval from the director for health
and social affairs in the municipality, an invitation letter
was sent by email to the managers of 27 NHs. None of
the managers responded positively to the first invitation.
The project coordinator then telephoned the NH man-
agers and asked if they were interested in participating.
Three NHs were recruited (Table 1). The main reasons
for declining were lack of time, that the NH was already

Table 1 Description of the nursing homes

SI MI Control

Patient beds, long-term care 24 24 25

FTEa, RNs/ASEs, n (%) 6 (33) 5.6
(36)

7.95
(43)

Number of RNs employed 6 8 8

Number of ASEs employed 0 0 1

FTEa, licensed practical nurses, n (%) 7.21
(40)

8.5
(54)

9 (48)

Number of licensed practical nurses employed 11 13 15

FTEa, health-care aides, n (%) 4.81
(26)

1.4
(9)

1.7 (9)

Number of health-care aides employed 16 5 10

Number of formalized meetings with general
practitioner, per week

1 1 1

SI nursing home receiving single intervention, MI nursing home receiving
multifaceted intervention, RN registered nurses, ASE authorized
social educators
aFull-time equivalent
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involved in other time-demanding projects, and/or that
the NH recently had major staff turnover. The process
of recruiting NHs was challenging (criterion 1). For re-
cruited NHs, all RNs with positions ≥50 % in the NHs
were automatically recruited to participate in the work-
shop. Seven RNs were recruited to participate in MI (4)
or the SI (3) (Table 2). Sixty-two patients participated in
the baseline data collection, and 57 patients participated
in the follow-up data collection (Fig. 1).

Data collection procedure
Two information meetings were arranged: one 1-h meet-
ing regarding general information and the procedure for
information distribution to patients or their representa-
tives, and one 3-h meeting regarding the data collection
procedure. Time spent on filling in the questionnaire at
baseline was initially approximately 2 h per patient but
reduced to approximately 1 h 15 min when RNs became
familiar with the questionnaire. At follow-up, it was 45–
60 min per patient. The interRAI questionnaire was the
most time consuming. All RNs and care leaders involved
in the data collection procedure reported the informa-
tion process regarding data collection to be satisfactory
and data collection to be time consuming. The project
coordinator did not experience any challenges in the
process of training RNs to collect data. The care leaders
reported that the economic compensation provided was
used to cover extra hired staff, so that the RNs respon-
sible for the collection could withdraw from daily patient
work. Even so, the RNs and the research team evaluated
the use of time involved in the data collection procedure
as unacceptable (criterion 5).
Time between delivering the questionnaires and com-

pletion was 18–28 days at baseline and 22–26 days at
follow-up. Time frames included giving or sending out in-
formation letters to patients or their representatives. This
time frame was evaluated as acceptable by the research
team. Although time consuming, the project coordinator
experienced NHs to be motivated to undertake the data
collection at both baseline and follow-up, including the
control NH. Research staff time for recruitment and
follow-up was evaluated as acceptable (criterion 1).

The RNs filled in questionnaires for all of the patients
who met the eligibility criteria and did not decline to
participate. The proportion of missing data in each com-
pleted questionnaire was less than 10 %. The result is in
concordance with criteria 2 and 3. Table 3 shows the
characteristics of the included patients. The characteris-
tics were similar to NH patients in other studies [8].

Attendance at the workshop
After baseline data gathering, one NH was randomly al-
located as a control. The other two NHs received the
workshop as part of SI or MI. At both intervention NHs,
the attendance was 100 % of the RNs, a total of seven
RNs. The result is in concordance with criterion 6.

The knowledge test
All the included RNs completed the knowledge test both
at baseline and at follow-up. Results from the knowledge
test are presented in Table 4. The knowledge test was
defined as acceptable according to criterion 10. This
conclusion was based on an evaluation after feedback
from the included RNs. Overall, the RNs found the
questions relevant and meaningful. The project coordin-
ator investigated whether the RNs answered correctly or
incorrectly on the same questions that could indicate
that the question was too hard or easy or not relevant.
Overall, incorrect/correct answers varied between RNs.
However, there were more incorrect answers among
anatomy/physiology questions, than among questions re-
lated to continence care.

Local opinion leader and attendance at the educational
outreach
One NH, consisting of 2 units with 12 patients per unit,
was allocated to MI. Investigations revealed that units in
NHs in the municipality were comparable with the func-
tional definition made by Norton et al. [51]: a geograph-
ical area in a facility, serving a population of patients
while they reside there, with dedicated management,
which is characterized by: 1) a regular group of care
personnel who deliver the direct care and who work most
of their shifts on one unit, 2) a care manager who is in
charge of the whole unit but whose supervision may stretch
over several units, and 3) a RN who oversees the unit on a
shift-by-shift basis but whose supervision may stretch over
several units. We agreed with the care manager on recruit-
ing one local opinion leader with responsibility for both
units. The mean number of care staff on a day shift was 5.5
(per 24 patients). Of the seven planned meetings, five meet-
ings were completed. Due to organizational issues, the
period of the pilot was 2.5 months instead of the planned
3 months. The NH could not find time for more than five
meetings during the 2.5 months. A mean of 29 % of the
staff participated in the educational outreach. Participants

Table 2 Demographics of the included nursesa

n = 7 SI MI

Age, mean (range) 42 (36–48) 38.25 (23–52)

Sex All female All female

Years since graduated, mean (range) 12 (10–15) 9.8 (1–25)

Employed in this nursing home Years,
mean (range)

2.4 (0,2–4) 5 (1–9)

SI nursing home receiving single intervention, MI nursing home receiving
multifaceted intervention
aOne of the included nurses in each nursing home had the position of
care manager
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Fig. 1 Flow chart of the inclusion and allocation of nursing homes
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were the local opinion leader (all meetings), the care man-
ager (two meetings), and one other RN (one meeting). The
result is not in concordance with criterion 7.

Assessment with FI guideline and documentation in EPR
The NH receiving SI managed to assess 50 % of the pa-
tients with the FI guideline, and 26 % of the assessments
were reported as a health status/individualized care plan
in the EPR. NH receiving MI managed to assess 96 % of
the patients, and 93 % of the assessments were reported
in the EPR as a health status/individualized care plan.
Only the NH receiving MI managed to assess and docu-
ment in concordance with criteria 8 and 9. Researchers
found N-Catch to be a useful audit instrument.

Primary outcome measure
Table 5 shows prevalence of FI in the different NHs and
mean change on the frequency scale among patients with
FI. Both intervention NHs show a tendency to reduced
frequency of FI among patients. However, the reduction
was smaller than specified in criterion 4.

Satisfaction and acceptability regarding the educational
intervention
All RNs (seven) in the intervention NHs participated in
the focus group interview. Four RNs, two from each inter-
vention NH, participated in focused individual interviews.
The results are presented in Table 6. The RNs found the
workshop inspiring. It gave them the opportunity for

professional discussions and raised consciousness of bowel
problems in general and FI in particular in the NH popu-
lation. The professional discussions about best practice for
the individual patient were considered motivating for their
nursing practice. The FI guideline was reported as a tool
that made them stop and think in a systematic and critical
way. RNs representing the NH receiving the MI reported
the educational outreach as essential for a change in prac-
tice. Even though the NH receiving the SI did report some
change in care for patients with FI, they did not manage
to keep up the focus over time. Examples of barriers to
change reported by RNs were sub-optimal use of skill-mix
and many different care staff members resulting in prob-
lems spreading the information about assessments and
care decisions to all care staff. These barriers were re-
ported as the main reason why the patient did not get the
care as intended.
An important intention with the EPR is to make it

possible for care staff to communicate their assessments
and care plans as a means to secure continuity in care.
RNs reported frustration with finding time to do the
tasks involved in patient assessments and development
of care plans, and if developed, that “nobody” read and
followed the directions. Possible explanations described by
all informants were lack of time and uncertainty on how
to communicate and report care in the EPR, inefficient
software, too few computers in the units, and a reluctance
to use computers. RNs also described the nursing role as
unclear based on the tendency to distribute tasks equally
between staff irrespective of their level of qualification.
This includes non-nursing tasks such as preparing food,
washing patients’ clothes, and cleaning beds. The results
from the interviews indicate that the intervention facili-
tated a stronger nurse identity and raised consciousness
on the importance of assessments and individual care. Ac-
cording to the RNs, the input of knowledge and the use of
the FI guideline led to demonstrable results; the patients
experienced fewer episodes of FI, which worked as an im-
portant motivation for adherence to the care plan.
RNs also reported the FI guideline as a tool which
helped them structure bowel assessments, identify FI-

Table 4 Results of the knowledge testa for nurses

Baseline,
n = 7

Follow-up,
n = 7

Difference,
points (%)

SI

Mean points (range), n = 3 14.7 (11.5–18.5) 16 (10–21) 1.3 (5.0)

MI

Mean points (range), n = 4 17.1 (17–17.5) 21.6 (19–26) 4.5 (17.3)

SI nursing home receiving single intervention, MI nursing home receiving
multifaceted intervention
aScoring range 0–26 points. Twenty-six multiple choice questions: all question,
except one, actuated 1 point per correct answer. One question actuated 0.5 or
1 point

Table 5 Distribution of continence scores among patients with FI

Baseline Follow-up

Prevalencea,
% (n)

Meana SD Prevalencea,
% (n)

Meana SD Mean
change

SI 60 (12) 3.83 0.84 (53) 10 3.80 1.32 −0.03

MI 50 (9) 3.00 1.23 (57) 8 2.63 0.92 −0.37

Control 58 (14) 3.77 1.37 (67) 16 4.38 1.15 +0.57

SI nursing home receiving single intervention, MI nursing home receiving
multifaceted intervention
ainterRAI, H3 bowel continence (scores 2–5) 2 = seldom (have episodes, but not the
last 3 days), 3 = occasionally (more seldom than daily), 4 = often (daily, have a
curtain control), 5 = incontinent (no control). Patients with the scores 0 = continent,
and 1 = continent with a stoma, are excluded

Table 3 Selected baseline patients’ characteristics

n = 62 Baseline values

Age, mean years (SD) 86 (10.14)

Gender, female, n (%) 48 (77.4)

Sum Barthel ADL scorea, n = 57b, mean (SD) 10.07 (5.5)

Cognitive impairment

Yes, n (%) 37 (59.7)

Partly, n (%) 13 (21)
aBarthels scoring form for functioning in activities of daily living, scoring range
0–20 where 0 = independent
bMissing data from one or more of the individual ADL score
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etiology and intervention, and was used as a decision
support in the process of documenting a care plan in
the EPR. All informants considered a positive care
community as essential for change. The results are in
concordance with criteria 11 and 12. Results related
to criterion 13 will be used to tailor the intervention
to overcome the identified barriers.

Discussion
The aims of the pilot study were to evaluate feasibility,
acceptability, and adherence to the educational inter-
vention and methods used. Overall, the pilot study
showed a reasonable result, which will guide the main
study. However, some modifications are needed.
As the main study plans to recruit from the same

municipality, the recruitment problem experienced
needs thorough consideration. The recruitment prob-
lem for the pilot might reflect a lack of motivation to
participate in a pilot study where the presented aim
was not considered clinical relevant. The RNs partici-
pating in the pilot recommended a recruitment strat-
egy involving a clearer focus on FI and bowel
problems as this is something considered clinically
relevant. For the main study, we also plan to include
personal meetings with the director of health and so-
cial affairs and the care managers of the NHs. We will
also invite one of the RNs from the pilot study to
share her experience and to answer questions about
participating.
RNs did manage to fill in questionnaires for all in-

cluded patients with less than 10 % missing data and
to print and de-identify the information from the EPR
within a reasonable time frame. This was also the case
for the NH in the control group. The economic com-
pensation and the recommendation of releasing the
responsible RNs from daily work were reported as es-
sential. Even so, the RNs recommended the research
team to make the data gathering less time demanding.
Completing interRAI was reported to be most time
demanding, but as it is the instrument that has gone
through the most thorough validation process and is
in worldwide use, the project group considered it as
essential, leading to the removal of the Fecal Incon-
tinence in Nursing Home Patients questionnaire in-
stead. In addition, RNs found the work of completing
interRAI meaningful as the task included a time re-
source to sit down, discuss, and do a thorough assess-
ment of the patients.
The work of printing data from the EPR was not

considered time consuming, but the process of de-
identifying the content was. After testing N-Catch on
the pilot data, we considered daily evaluations over a
period of 4 weeks as sufficient to audit the content.
Therefore, the printing of daily evaluations will be re-
duced from the previous 12 to 4 weeks. The process
of reporting complete health status, identifying accur-
ate nurses’ diagnoses, outcomes, and interventions is
considered to reflect RNs’ ability to use clinical rea-
soning and critical thinking [34–38]. Therefore, a sys-
tematic analysis of the nursing reports based on the
N-Catch criteria can be used as a measure of clinical
reasoning and critical thinking in the main study.

Table 6 Results from qualitative content analysis of interviews

Content area Categories Themes

Workshop Professional
discussions

Professional discussions as inspiration
for best practice

Motivating

Sharing

Local opinion
leader

Collaboration Valued and empowering role, but
significant allies are essential

Mastering

Educational
outreach

Enabling Change require guidance over time,
feedback and a sense of ownership

Maintained
focus

Monitoring

FI guideline Organizes
knowledge

The FI guideline facilitates clinical and
critical thinking

Decision
support

Comprehensive

Concrete and
goal oriented

Made nurses
think

Barriers Staff
discontinuity

Hard to communicate important
information to all

Insufficient time

Large care staff

Few RNs Isolated nurses and vague nurse identity
in a fragmented care community

Unclear nursing
role

Sub-optimal
use of skill-mix

Reluctance to
use computers

Insecurity in how to find, report and
utilize assessments and care plans in EPR

EPR is difficult
to navigate

Too few
computers

Facilitators Demonstrable
results

Raised consciousness on bowel problems
and concrete results motivates

Heightened
awareness

Distinct nurse
identity

Strong nurse identity in a positive care
community

Sense of
community
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Overall, the components of the intervention seemed to
work well together. The workshop was judged as feasible
when all eligible RNs participated. The result is in con-
cordance with other studies [17, 19], which reported
workshops as feasible in most settings.
The local opinion leader worked with the rest of the

staff on her own unit as recommended by Flodgren et al.
[39]. However, both care manager and opinion leader re-
ported that it was important to recruit one opinion
leader per unit for the main study. The units have separ-
ate staff with different cultures, and it was challenging to
fulfill the role as intended in two units. For the main
study, the functional definitions of a unit made by Nor-
ton et al. [51] will be used as guide for recruitment of a
local opinion leader and to inform the definition of cluster
in the trial where one unit will be defined as one cluster.
In addition, using the unit as a cluster will improve study
feasibility by increasing the number of potential clusters,
which impacts power more than increasing individuals en-
rolled [24].
For the educational outreach meetings, the intention

was to include as many of the total care staff on duty as
possible. Another intention was for the local opinion
leader to prepare cases for discussion for the outreach
meeting. This did not work as intended. The problem of
involving more of the staff may be due to the practical is-
sues on how to organize care staff between work tasks in
the unit and the educational outreach meetings as it is im-
possible for all of the staff to leave the unit at the same
time. Another reason might be that the project had de-
cided that only RNs were to assess the patient with the FI
guideline, and that the rest of the care staff was too little
involved. There are few RNs, and to implement a new
routine, it is important that as many as possible of the staff
have ownership of the routine to be implemented [22, 28,
31]. For the main study, the RNs will maintain responsibil-
ity for FI assessment in order to reinforce the empower-
ment of the RNs to take the leading role in patient care
but in closer cooperation with the licensed practical nurse
with primary care responsibility for the patient. To accom-
plish this, the researcher should motivate the care staff
present at the educational outreach meeting to make a
reasonable work plan until the next meeting, including
who of the licensed practical nurses is to be included in
the work. This will also ease the local opinion leader’s re-
sponsibility to prepare cases for discussion between meet-
ings. This procedure was piloted, and the RNs involved
reported this to work better than the original plan. The
care leader and the opinion leader reported most of the li-
censed practical nurses and health-care aides to be posi-
tive and engaged, especially when they experienced a
change among some of the patients. However, they experi-
enced a challenge reaching all care staff, especially those
working for few hours. An important strategy for

implementing use of the FI guideline was to integrate the
intervention with the existing EPR system [52]. The study
identified insecurity in how to report and utilize assess-
ment and care plans in the EPR as an essential barrier to
change. Therefore, it is important to facilitate NH unit-
specific strategies to ensure continuity in FI care for the
individual patient.
Only the NH receiving MI managed to fulfill criteria 8

and 9. Results from the interviews support the assump-
tion that RNs were motivated by the educational out-
reach meetings where they, together with the researcher,
agreed upon how to continue the work. An issue for the
researcher was to empower the RNs’ critical thinking
and highlight that making assessments is an important
care task. These results are supported by studies indicat-
ing that a workshop alone is not sufficient [17, 19, 22],
and that educational outreach meetings might be essen-
tial to improve the care delivered [18].
The interviews identified a culture where the role of

the RN was unclear and that RNs were doing many non-
nursing tasks. Ausserhofer et al. [53] found the same ten-
dency among RNs in hospitals all over Europe. They also
found that nursing care activities most left undone were
developing or updating nursing care plans, adequately
documenting nursing care and adequate patient surveil-
lance. Together with a discontinuity among staff, this may
lead to a tendency of “private practice” where the individ-
ual care staff member does what they find best on their in-
dividual shift. For the main study, empowering RNs in the
nursing role and helping them find ways to best organize
the work on their own unit and give feedback to the rest
of the care staff will be important.
Concerning the small change in the chosen primary

outcome measure of FI episodes, the result needs to be
interpreted with caution due to the small sample size
and high drop-out rate of patients in the NH receiving
MI. However, the main purpose was to get information
for the planned C-RCT to inform the estimation of sam-
ple size and decide a model of analyses. Results from the
pilot study showed that the primary outcome was
skewed to the right with most of the patients defined as
continent with a score of 0. As a consequence, we found
it reasonable to dichotomize the variable in order to in-
vestigate the proportion of patients moving from one
category to another. After discussing the results, the cut-
off was set between the scores 2 and 3 on the interRAI
scale with the categories seldom incontinent with the
scores 0–2, and often incontinent with the scores 3–5
(see Table 7). We hypothesized that a reasonable and
clinically important effect size in the intervention group
compared to the control group would be 15 % between
the two groups in proportions with FI (score of 3–5). A
thorough discussion of the sample size calculations and
model of analyses are published elsewhere [54].
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Results from the interviews stated that RNs and care
staff in general did not manage to keep up the focus on FI
assessment and management after a single intervention
with a workshop. Together with the recruitment problem
experienced and methodological considerations related to
the complexity and cost of doing a study with three arms
[24], the main study will be reduced to two arms: MI and
a control group.
The generalizability and transferability of the results

may be biased by the fact that recruiting NHs was challen-
ging, and that NHs recruited may be higher functioning
than the NHs rejecting participation for reasons outside
the scope of the eligibility criteria, for example: personal
characteristics of RNs and care leaders, care staff attitudes
toward research and organizational change. As a conse-
quence for the main study, the different components of
the MI will be the same for all included NHs, while peda-
gogical strategies may vary in order to target needs in the
individual NH, for example, to facilitate NH unit-specific
strategies to ensure continuity in FI care and empower
RNs in the nursing role.
In the main study, we will also include measures of ad-

herence. These are: 1) proportion of RNs within eligibility
criteria participating in the workshop, 2) how many and
who of the care staff participated in the outreach meet-
ings, 3) proportion of intended outreach meetings held,
4) proportion of patients assessed with the FI guideline,
and 5) proportion of assessments reported in the EPR as
health status and nursing care plan. In addition, re-
searchers will record their reflections from the educational
meetings.

Conclusions
The aims of the pilot study were to evaluate feasibility, ac-
ceptability, and adherence to the educational intervention
and methods used. The components of the intervention
seemed to work well together. The results of the pilot
study shows that the main study is feasible with one major
change and some minor changes. An essential pedagogical

approach is to facilitate clinical reasoning and critical
thinking among care staff and to empower the RNs in
their professional role. Another important pedagogical ap-
proach is to facilitate processes among care staff on how
to find, report, and utilize assessments and care plans in
the EPR. If the result of the main study shows an effect, an
interesting question for later studies is whether it is pos-
sible to achieve significant effect with less effort.

Abbreviations
FI: fecal incontinence; NH: nursing home; RN: registered nurse; ASE: authorized
social educator; C-RCT: cluster-randomized controlled trial; EPR: electronic patient
record; MRC: Medical Research Council; ICC: intra-cluster correlation coefficient;
ADL: activities of daily living; MI: multifaceted intervention; SI: single intervention;
C: control; EPOC: Cochrane Effective Practice and Organization of Care; interRAI
LTCF: The interRAI Long-Term Care Facilities Assessment System; GP: general
practitioner.

Competing interests
The authors declare they have no competing interests.

Authors’ contributions
AGV is the principal investigator; LEB and AGV are responsible for the conception
and design of the study; LEB, SN, and AGV are responsible for recruitment and
acquisition of data; LEB, SN, KHG, CN, SM, and AGV are responsible for the
analyses; LEB, AGV, KHG, CN, SM, and SN are responsible for critically revising
the article for important intellectual content. All authors read and approved the
final manuscript.

Authors’ information
LEB is a RN and a PhD student; SN is a RN, a PhD, and an associate professor; KHG
is a RN, a PhD, and an associate professor; CN is a RN, a PhD, and a professor; SM
is a physiotherapist, a PhD, and a professor; AGV is a RN, a PhD, and a professor.

Acknowledgements
The authors wish to thank the Norwegian Nurses Organization for
contributing funds for this study. We also wish to thank the Søbstad
community hospital and teaching nursing home for participating in the
planning of the educational intervention and the three nursing homes in
Trondheim municipality participating in the pilot study.

Author details
1Faculty of Nursing, Sør-Trøndelag University College, Trondheim, Norway.
2Department of Public Health and General Practice, Norwegian University of
Science and Technology, Trondheim, Norway. 3Department of Cardiothoracic
Surgery, Department of Cardiology and National Competence Centre for
Complex Symptom Disorders, St. Olavs Hospital, Trondheim University
Hospital, Trondheim, Norway. 4Department of Circulation and Medical
Imaging, Faculty of Medicine, Norwegian University of Science and
Technology, Trondheim, Norway. 5Faculty of Nursing and Midwifery, King’s
College London, 57 Waterloo Road, London SE1 8WA, UK. 6Clinical Service,
St. Olavs Hospital, Trondheim University Hospital, Trondheim, Norway.

Received: 19 December 2014 Accepted: 15 May 2015

References
1. Norton C, Whitehead W, Bliss D, Z., Harai D, Lang J. Conservative and

pharmacological management of faecal incontinence in adults. In Incontinence.
Edited by Abrams B, Cardozo L, Khoury S, Wein A. 4th International Consultation
on Incontinence. 2009. [http://www.icud.info/PDFs/Incontinence.pdf].
Accessed 17 Nov 2010.

2. Shah BJ, Chokhavatia S, Rose S. Fecal incontinence in the elderly: FAQ.
Am J Gastroenterol. 2012;107:1635–46.

3. Aslan E, Beji NK, Erkan HA, Yalcin O, Gungor F. The prevalence of and the
related factors for urinary and fecal incontinence among older residing in
nursing homes. J Clin Nurs. 2009;18:3290–8.

Table 7 Distribution of scores after dichotomization of the
primary outcome variable

interRAIa

Baseline Follow-up

Seldom Often Seldom Often

Incontinent Incontinent Incontinent Incontinent

SI, n (%) 8 (40) 12 (60) 10 (55.6) 8 (44.4)

MI, n (%) 13 (72.2) 5 (27.8) 11 (78.6) 3 (21.4)

Control, n (%) 14 (58.3) 10 (41.7) 10 (41.7) 14 (58.3)

SI nursing home receiving single intervention, MI nursing home receiving
multifaceted intervention
ainterRAI: 0 = continent, 1 = continent with stoma, 2 = seldom (have episodes,
but not the last 3 days), 3 = occasionally (more seldom than daily), 4 = often
(daily, has a curtain control), 5 = incontinent (no control); dichotomized scale:
0–2 = seldom incontinent, 3–5 = often incontinent

Blekken et al. Implementation Science  (2015) 10:72 Page 11 of 13



4. Schnelle JF, Kapur K, Alessi C, Osterweil D, Beck JG, Al-Samarrai NR, et al.
Does an exercise and incontinence intervention save healthcare costs in a
nursing home population? J Am Geriatr Soc. 2003;51:161–8.

5. Saga S. Understanding faecal incontinence in nursing home patients,
Epidemiology and nurses’ management. Trondheim: Doctoral thesis at
Norwegian University of Science and Technology; 2014. p. 282.

6. Bliss DZ, Harms S, Garrard JM, Cunanan K, Savik K, Gurvich O, et al.
Prevalence of incontinence by race and ethnicity of older people admitted
to nursing homes. J Am Med Dir Assoc. 2013;14:451.

7. Milsom I, Altman D, Lapitan MC, Nelson R, Sillèn U, Thom D. Epidemiology
of urinary (UI) and faecal (FI) incontinence and pelvic organ prolapse (POP).
In Incontinence. Edited by Abrams B, Cardozo L, Khoury S, Wein A. 4th
International Consultation on Incontinence. 4th International Consultation
on Incontinence. 2009. [http://www.icud.info/PDFs/Incontinence.pdf].
Accessed 17 Nov 2010.

8. Saga S, Vinsnes AG, Mørkved S, Norton C, Seim A. Prevalence and correlates
of fecal incontinence among nursing home residents: a population-based
cross-sectional study. BMC Geriatr. 2013;13:87.

9. Taylor DW, Cahill JJ, Rizk DEE. Denial, shame and acceptance: generating
base-line knowledge and understanding of fecal incontinence amongst
long-term care residents and care providers. Public Health Res.
2014;4:13–8.

10. Kenefick N. The epidemiology of faecal incontinence. In: Norton C,
Chelvanayagam S, editors. Bowel continence nursing. Beaconsfield:
Beaconsfield Publishers Ltd; 2004. p. 14–20.

11. O’ Connell B, Ostaszkiewicz J, Day K. The challange of managing continence
care in residential aged care settings: recommendations for research and
practice. Geriaction. 2005;23:5–18.

12. Roe B, Flanagan L, Jack B, Barrett J, Chung A, Shaw C, et al. Systematic
review of the management of incontinence and promotion of continence
in older people in care homes: descriptive studies with urinary incontinence
as primary focus. J Adv Nurs. 2011;67:228–50.

13. Rodriguez N, Sackley C, Badger F. Exploring the facets of continence care: a
continence survey of care homes for older people in Birmingham. J Clin
Nurs. 2007;16:954–62.

14. Saga S, Seim A, Mørkved S, Norton C, Vinsnes AG. Bowel problem
management among nursing home residents: a mixed methodes study.
BMC Nursing. 2014;13:35.

15. Mangnall J, Tyler P, Thomas S, Watterson L. Continence problems in care
homes: auditing assessment and treatment. Nurs Older People.
2006;18:20–2.

16. Thekkinkattil DK, Lim M, Finan PJ, Sagar PM, Burke D. Awareness of
investigations and treatment of faecal incontinence among the general
practitioners: a postal questionnaire survey. Colorectal Dis. 2008;10:263–7.

17. Grimshaw JM, Thomas RE, MacLennan G, Fraser C, Ramsay CR, Vale L, et al.
Effectiveness and efficiency of guideline dissemination and implementation
strategies. Health Technol Assess. 2004;8:1–72.

18. O’Brien MA, Rogers S, Jamtvedt G, Oxman AD, Odgaard-Jensen J, Kristoffersen
DT, et al. Educational outreach visits: effects on professional practice and health
care outcomes. Cochrane Database Syst Rev. 2007; 4. doi:10.1002/
14651858.CD000409.pub2.

19. Grimshaw JM, Eccles MP, Lavis JN, Hill SJ, Squires JE. Knowledge translation
of research findings. Implementation Sci. 2012;7:3–17.

20. Cheater F, Baker R, Gillies C, Hearnshaw H, Flottorp S, Robertson N, et al.
Tailored interventions to overcome identified barriers to change: effects on
professional practice and health care outcomes. Cochrane Database Syst
Rev. 2010; 3. doi:10.1002/14651858.CD005470.

21. Boström AM, Slaughter SE, Chojecki D, Estabrooks CA. What do we know
about knowledge translation in the care of older adults? A scoping review.
J Am Med Dir Assoc. 2012;13:210–9.

22. Titler M. The evidence for Evidence-Based Practice Implementation. In:
Hughes HG, editor. Patient safety and quality. An evidence-based handbook
for nurses. Rockville: AHRQ Publications; 2008.

23. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M.
Developing and evaluating complex interventions: the new Medical
Research Council guidance. BMJ. 2008;50:587–92.

24. Eldridge S, Kerry S. A practical guide to cluster randomised trials in health
services research. Chichester: John Wiley & Sons; 2012.

25. Thabane L, Ma J, Chu R, Cheng J, Ismaila A, Rios LP, et al. A tutorial on pilot
studies: the what, how and why. BMC Med Res Methol. 2010;10:1.

26. Nylenna M. Helsetjenesten i Norge: et overblikk. Gyldendal akademisk:
Oslo; 2014.

27. Ringard Å, Sagan A, Saunes IS, Lindahl AK. Norway: health system review.
Health Syst Transit. 2013;15:1–162.

28. Rogers EM. Diffusion of innovations. New York: Free Press; 2003.
29. Eccles M, Grimshaw J, Walker A, Johnston M, Pitts N. Changing the behavior

of healthcare professionals: the use of theory in promoting the uptake of
research findings. J Clin Epidemiol. 2005;58:107–12.

30. Mezirow J. Transformative learning as discourse. J Transorm Educ. 2003;
doi:10.1177/1541344603252172.

31. Argyris C. Organisatorisk læring - singel - og double loop. In: Illeris K, editor.
Tekster om læring. Fredriksberg: Roskilde Universitets Forlag; 2000.

32. Kvalsund R. Organisering av kompetanseutvikling i arbeidslivet. In: Aarsand
L, Håland E, Tønseth C, Tøsse S, editors. Voksne, læring og kompetanse.
Oslo: Gyldendal Akademiske; 2011.

33. National Institute for Health and Clinical Exellence. Faecal incontinence:
management of faecal incontinence in adults. NICE Clin Guidel 49. 2007.
https://nice.org.uk/guidence/cg49/resources/guidance-faecal-incontinence-pdf.
Accessed 18 Feb 2015.

34. Herdman T. Nursing diagnoses. Definition and classification (2012–2014).
North America Nursing Diagnosis Associations (NANDA). Chichester: Wiley-
Blackwell/NANDA International; 2012.

35. Bulechec G. Nursing interventions classification (NIC). St Louis: Mosby
Elsevier; 2013.

36. Banning M. Clinical reasoning and its application to nursing: concepts and
research strategies. Nurse Educ Pract. 2008;8:177–83.

37. Lunney M. Critical thinking to achive positive health outcomes. Nursing care
studies and analyses. Wiley-Blackwell: Ames; 2009.

38. Fesler-Birch DN. Critical thinking and patient outcomes: a review. Nurs
Outlook. 2005;53:59–65.

39. Flodgren G, Parmelli E, Doumit G, Gattellari M, O’Brien MA, Grimshaw J, et al.
Local opinion leaders: effects on professional practice and health care
outcomes. Cochrane Database Syst Rev. 2011, 8. doi:10.1002/
14651858.CD000125.pub4.

40. Morris JN B-TP, Fries BE, Hawes C, Murphy K, Mor V, Nonemaker S, et al.
InterRAI Long-Term Care Facilities (LTCF) Assessment Form and User’s Manual.
Verson 9.1 Norwegian version. Washington DC: interRAI; 2012.

41. University Hospital of North Norway. Norwegian registry for anal incontinence.
St. Marks skår. [http://www.unn.no/getfile.php/UNN%20INTER/Enhet/
Inkontinenssenter_web/Dokumenter/Anal%20inkontinens%201B_200214.pdf].
Accessed 12 April 2013.

42. Sirnes SM. Flervalgsoppgaver - konstruksjon og analyse. Fagbokforlaget:
Bergen; 2005.

43. Paans W, Sermeus W, Nieweg RM, van der Schans CP. D-Catch instrument:
development and psychometric testing of a measurement instrument for
nursing documentation in hospitals. J Adv Nurs. 2010;66:1388–400.

44. Björvell C, Wredling R, Thorell-Ekstrand I. Long-term increase in quality of
nursing documentation: effects of a comprehensive intervention. Scand J
Caring Sci. 2002;16:34–42.

45. Johnsen KMG, Ehrenberg A, Fossum M. Dokumentasjon av sykepleie i
sykehjem. En Vurdering av innhold og kvalitet på sykepleiedokumentasjon
og vurdering av reliabiliteten til instrumentet N-Catch. Vard Nord Utveckl
Forsk. 2014;34:27–32.

46. Nøst TH, Tettum BI, Frigstad SA, Woldstad K, Haugan B, Oppheim AE, et al.
N-Catch II – et granskningsinstrument for vurdering av sykepleiedokumentasjon.
Sykepleien (In press).

47. Krueger RA, Casey MA. Focus groups: a practical guide for applied research.
Los Angeles: Sage; 2009.

48. Malterud K. Kvalitative metoder i medisinsk forskning: en innføring. Oslo:
Universitetsforl; 2011.

49. Tjora AH. Kvalitative forskningsmetoder i praksis. Gyldendal akademisk:
Oslo; 2012.

50. Graneheim UH, Lundman B. Qualitative content analysis in nursing research:
concepts, procedures and measures to achieve trustworthiness. Nurse Educ
Today. 2004;24:105–12.

51. Norton PG, Murray M, Doupe MB, Cummings GG, Poss JW, Squires JE, Teare
GF, Estabrooks CA. Facility versus unit level reporting of quality indicators in
nursing homes when performance monitoring is the goal. BMJ Open 2014,
4. doi:10.1136/bmjopen-2013-004488.

52. O’Connell B, Ostaszkiewicz J, Hawkins M. A suite of evidence-based continence
assessment tools for residential aged care. Australas J Ageing. 2011;30:27–32.

Blekken et al. Implementation Science  (2015) 10:72 Page 12 of 13



53. Ausserhofer D, Zander B, Busse R, Schubert M, De Geest S, Rafferty AM, et al.
Prevalence, patterns and predictors of nursing care left undone in European
hospitals: results from the multicountry cross-sectional RN4CAST study. BMJ
Qual Saf. 2014;23:126–35.

54. Blekken LE, Vinsnes AG, Gjeilo KH, Salvesen Ø, Norton C, Nakrem S. Effect of
a multifaceted educational program for care staff concerning fecal incontinence
in nursing home patients: study protocol of a cluster randomized controlled trial.
Trials. 2015;16:69.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Blekken et al. Implementation Science  (2015) 10:72 Page 13 of 13





PAPER IV 





STUDY PROTOCOL Open Access

Effect of a multifaceted educational program for
care staff concerning fecal incontinence in
nursing home patients: study protocol of a
cluster randomized controlled trial
Lene Elisabeth Blekken1*, Anne Guttormsen Vinsnes1, Kari Hanne Gjeilo2,3, Siv Mørkved4,7, Øyvind Salvesen5,
Christine Norton6 and Sigrid Nakrem1

Abstract

Background: Fecal incontinence has a high prevalence in the older population, which cannot be explained by
comorbidity or the anatomical or psychological changes of aging alone. Fecal incontinence leads to a high
economic burden to the healthcare system and is an important cause of institutionalization. In addition, fecal
incontinence is associated with shame, social isolation and reduced quality of life. The importance of identifying
treatable causes in the frail elderly is strongly emphasized. It is recommended that an assessment of fecal
incontinence should be implemented as part of an evaluation of older patients. Although there is a substantial
evidence base to guide choice of implementation activities targeting healthcare professionals, little implementation
research has focused on the care of older people nor involved care processes or care personnel. This study is based
on the assumption that fecal incontinence among nursing home patients can be prevented, cured or ameliorated
by offering care staff knowledge of best practice through a multifaceted educational program. The primary
objective is to test the hypothesis that a multifaceted educational program for nursing home care staff on
assessment and treatment of fecal incontinence reduces patients’ frequency of fecal incontinence.

Methods/design: The study is a two-armed, parallel cluster-randomized controlled trial. Primary outcome is the
frequency of fecal incontinence among patients. Sample size calculations resulted in a need for a total sample of
240 patients. Twenty nursing home units in one city in Norway will be recruited and allocated to intervention or
control by an independent statistician using computer-generated tables. The intervention is a multifaceted
educational program. Units in the control arm will provide care as usual. The intervention period is 3 months. Data
will be collected at baseline, 3, and 6 months. Data will be analyzed using mixed effect models with the cluster
treated as a random effect.

Discussion: This study is the first randomized controlled trial specifically focusing on this neglected area. The result
of the study will give evidence for best practice for continence care in nursing homes, and organizational advice
concerning implementation strategies.

Trial registration: ClinicalTrials.gov: NCT02183740, registered June 2014.

Keywords: Fecal incontinence, Nursing homes, Long-term care, Old patients, Care processes, Nursing, Protocol,
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Background
Fecal incontinence (FI) is defined by the International
Consultation on Incontinence as ‘the involuntary loss of li-
quid or solid stool that is a social or hygienic problem’ [1].
FI has a higher prevalence in the elderly population than
in younger people, which cannot be explained by comor-
bidity or the anatomical and psychological changes of
aging alone [2]. In the nursing home (NH) population,
previous studies suggest a prevalence of FI between 10
and 69% [3-5], but it is most often reported to be between
40 and 55% [1,5,6]. The varying prevalence may be due to
the lack of a consistent definition of FI, although differ-
ences in the quality of continence care in the NHs might
also be an explanation [6,7].
FI leads to a high direct and indirect economic burden

to the healthcare system, and is an important cause of
institutionalization of older patients [1,2,7]. In addition,
FI is associated with shame, social isolation and reduced
quality of life [1,8,9]. FI among older patients has a more
complex etiology compared to the younger population
[2,6], and the importance of identifying treatable causes
of FI in frail older people, rather than just managing
symptoms passively, is strongly emphasized [1]. The
level of awareness among health personnel regarding ap-
propriate assessment and treatment options for FI seems
limited [1,10-12]. Further, there are indications that both
older patients themselves and health personnel consider
FI to be a normal part of aging for which nothing can be
done [9,11]. It is recommended that an assessment of FI
should be implemented as part of an evaluation of older
patients [1,2,13].
There is a substantial evidence base to guide choice of

implementation activities targeting healthcare profes-
sionals in general [14-17]. However, relatively little of the
implementation research has focused on the care of older
people or involved care processes or care personnel [18].
Even though the evidence is not fully conclusive, imple-
mentation research suggests that the most effective
method for changing the behavior of health personnel in
long-term care settings involves multifaceted educational
efforts such as written materials or toolkits combined with
individual educational visits, small group training or feed-
back [14,17,19].
This study is based on the hypothesis that FI among NH

patients can be prevented, cured or ameliorated by offer-
ing NH care staff knowledge of best practice through a
multifaceted educational program on assessment and
treatment of FI. The study has been developed according
to guidelines for developing and testing complex interven-
tions [20-23]. As there are very few trials either on the
treatment of FI in NH patients or on continence education
programs for care staff, it was considered necessary to in-
vestigate feasibility before evaluating the complex inter-
vention with a randomized controlled trial [20]. Thus, a

pilot study was conducted in autumn 2013. The results
are not yet published, but the experiences and results have
been used in the planning of this cluster-randomized con-
trolled trial.

Aims and objectives
The overall aim of this study is to achieve a reduction in
bowel leakage and accidents for NH patients by altering
the quality of continence care among registered nurses
(RNs), authorized social educators (ASEs, see below),
and care staff in general. The primary objective is to test
the hypothesis that a multifaceted educational program
for NH care staff on assessment and treatment of FI re-
duces patients’ frequency of FI.
Secondarily, the trial will investigate the effect of a

multifaceted educational program for NH care staff on
1) remission of FI among patients with FI present at
baseline or the incidence of new cases of FI among pa-
tients identified as continent at baseline; 2) change in
NH patients’ FI-related concerns such as mood, consti-
pation, diarrhea and skin condition; 3) increased know-
ledge among RNs and ASEs; 4) change of practice
among RNs, ASEs and care staff in general; 5) and re-
duction in costs related to FI management. The study
also intends to investigate correlates of FI in the NH
population.

Methods/design
The study is a parallel two-armed cluster randomized
controlled trial (C-RCT) with a repeated cross-sectional
design. As there will be considerable overlap between
patients included at the different data-collection time
points, some outcomes will be treated as if they come
from a cohort design.

Setting
In Norway, the municipalities have a statuary obligation
to provide NH care to those who need it. Most Norwe-
gian NHs are owned and run by the municipalities, and
financed by a combination of taxes and patient payment.
NH size varies between 20 and 120 beds, divided into
units most commonly with 15 beds. NHs are managed
by RNs and have an agreement with a general practi-
tioner (GP) who visits the NH once a week. There are
no legal requirements for staff-to-patient ratios or speci-
fications for qualifications required for workers [24].
However, NHs have RNs and/or ASEs on duty 24 hours
a day, and according to unpublished information from
Statistics Norway the staff comprises on average 31%
RNs/ASEs, 45% licensed practical nurses (care education
on high school level most often before age 18) , and 24%
healthcare aides (no vocational health education). Statis-
tics Norway has overall responsibility for official statis-
tics in Norway. In Norway, an ASE has a bachelor’s
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degree and provides daily care to persons in need, particu-
larly those with intellectual disability, including dementia.
ASEs have a defined healthcare and pharmacological com-
petence [25].

Intervention
The educational program has been developed according
to recommendations from implementation research,
pedagogic theory and experience from members of the
project group [14,16,19,26-31]. A research group com-
prising four researchers will facilitate the educational
program and will be trained as a unified team to en-
hance standardization of the intervention. Educational
content, pedagogical methods and a paper-based guide-
line for nurse-led assessment and treatment of FI (the
FI-guideline, see below) were developed for this study by
expert consensus and were evaluated in the pilot study.

Content of the multifaceted intervention
The FI-guideline is based on best practice recommenda-
tions [1,13,32,33] and will be introduced to the RNs/
ASEs in the intervention NHs during the workshop (see
below). The FI-guideline facilitates a systematic assess-
ment of bowel symptom history and bowel patterns. As
FI among NH patients is considered to have a complex
etiology, the guideline encourages the RN/ASE to con-
sider a range of possible causes. Examples are loose
stools, immobility, cognitive impairment, impaction and
use of laxatives. Based on this assessment, the RN/ASE
defines a nursing diagnosis, for example: ‘FI related to
loose stools, possibly due to excessive laxatives, urgency
and reduced mobility. This leads to FI episodes with
loose stool and red perineal skin’. The guideline then of-
fers a range of possible interventions. The result of the
paper-based assessment, the nursing diagnosis and inter-
ventions, is then documented in the patient’s EPR as an
individualized care plan.
One one-day educational meeting (7 hours) is defined

by the Cochrane Effective Practice and Organization of
Care (EPOC) as ‘participation of healthcare providers in
conference, lectures, workshops or traineeships’ [14].
The educational meeting will be organized as an inter-
active workshop, which targets knowledge, attitudes, and
skills. The workshop will be conducted in a local meet-
ing room in each intervention NH. Part one of the work-
shop includes the RNs/ASEs filling in a knowledge test
(which is part of the data collection). However, by organ-
izing it as a part of the workshop, the pedagogical
intention is to facilitate learning, as it is possible to find
the answers in the following theoretical input. Part two
of the workshop is case-based discussion concerning the
FI-guideline. As individualization of the nurse’s diagno-
ses and the interventions is essential, an important peda-
gogical intention is to empower the RNs/ASEs’ clinical

and critical thinking. Another important issue is how to
integrate the use of the guideline with the electronic pa-
tient record (EPR) system. The topics for the educational
meeting, including the FI-guideline, will be made avail-
able for the staff as printed educational material [14].
A local opinion leader is defined by EPOC as ‘use of

providers nominated by their colleges as educationally
influential’ [14]. The opinion leader will be recruited
after the educational meeting by the informant method
[34] by asking the care manager who is considered to be
a principle source of influence. One opinion leader per
unit will be recruited. The opinion leader will, together
with the care manager, participate in an additional
1.5 hour educational meeting regarding the role of the
opinion leader and care manager for this study. They
will also receive contact information for the researcher
for support during the intervention period. The care
manager has responsibility for facilitating adherence to
the program and the guidelines in cooperation with the
opinion leader.
Educational outreach is defined by EPOC as ‘use of a

trained person who meets with providers in their prac-
tice setting to give information with the intent of chan-
ging the providers’ practice’ [14]. The researcher will
meet with the healthcare personnel in the practice set-
ting six times for 1.5 hours each time during the 3-
month intervention period. The opinion leader will
make an agreement with the researcher on how to work
and what to focus on between meetings. The NH care
staff as a whole is the target group for the educational
outreach and will be invited to participate in the educa-
tional meetings throughout the intervention period. Fa-
cilitating and empowering the staff ’s critical and clinical
thinking is the main pedagogical approach. The pilot
study identified a culture of discontinuity among staff in
reporting important clinical observations and decisions
in the EPR as an essential barrier to change. In addition,
even if decisions were reported in the EPR, it was a
problem that staff did not check the patients’ EPR for
changes in the patients’ care procedures, which resulted
in the patients not receiving the correct interventions
for his/her condition. Thus, it will be important to facili-
tate NH unit-specific strategies to ensure continuity in
FI care for the individual patient.

Control group
The control group will not receive any educational pro-
gram and will continue with usual care. Data on ordin-
ary practice will be gathered as part of the data
collection procedure in this study (health information on
patients, ordinary practice as documented in the EPR,
care for patients’ FI, diarrhea and constipation as docu-
mented in The Fecal Incontinence in Nursing Home
Patient questionnaire [6]).
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Eligibility criteria
Results from the pilot study confirmed that units in
Norwegian NHs are comparable with the definition by
Norton and colleagues [35]. NH units with similar care
staff/patient ratios on the day shift and GP coverage will be
selected. NH units designated with a specialty or with an
enhanced care staff/patient ratio will be excluded. RNs and
ASEs working half time or more are eligible for participa-
tion in the workshop and to be recruited as opinion leaders
in the intervention group. RNs/ASEs working less than half
time or only night shifts are excluded. All care staff mem-
bers in the NH will be invited to the educational outreach
meetings throughout the intervention period. All long-term
care patients (1 month or more) are eligible for inclusion.

Recruitment
Approval will be obtained from the director for health
and social affairs in the municipality. The first and last
authors will participate in a meeting where all managers
for the NHs in the municipality will be gathered. The
project will be presented and NHs invited to participate.
NHs accepting the invitation will be eligible for selec-
tion. NH units will be enrolled until the target patient
sample size is reached.

Randomization and allocation
One unit will be defined as one cluster. Two clusters per
NH will be recruited. Allocation stages are as follows:

1. NHs will be identified and recruited;
2. Units will be identified and recruited;
3. Patients will be identified;
4. Baseline data collection will take place for units

and patients;
5. Allocation will be done by an independent

statistician to intervention or control; and
6. RNs/ASEs will be identified and recruited to the

intervention (Figure 1).

The clusters will be allocated to the intervention or con-
trol arm using minimization [23]. Minimization factors are
a) all units from the same NH will be allocated to the same
arm and b) cluster size, where NHs will be sequenced in
pairs according to size and then randomized to either inter-
vention or control. The randomization method is simple
randomization and is computer generated and performed
by an independent statistician (Figure 1).

Outcome measures
The primary outcome measure is frequency of FI among
patients 6 months after start of the intervention, as mea-
sured by The interRAI Long-Term Care Facilities Assess-
ment System (interRAI LTCF) [36], section H3: Bowel
continence with the categories 0 to 5 (0 = continent, 1 =

continent with stoma, 2 = seldom incontinent, 3 = occa-
sionally incontinent, 4 = often incontinent, 5 = incontin-
ent). The interRAI LTCF is an internationally validated
questionnaire regarding long-term care patients’ health
conditions. In order to get some additional information
about the severity of FI and urgency, a Norwegian version
of the St. Mark’s anal incontinence score [37] will be used.
The St. Marks grading system is based on the type and fre-
quency of anal incontinence (gas, fluid, or solid) and the
impact on daily life, the need to wear a pad/diaper and/or
anal plug, the use of constipating medication and the pres-
ence of urgency. It gives a total score from 0 (complete
continence) to 24 (complete incontinence).
The study has the following secondary outcome measures:

1. Remission of FI among patients identified with FI at
baseline, or incidence of new cases of FI among
patients identified as continent at baseline, measured
by interRAI LTCF section H3 and the St Marks score.

2. Change in FI related concerns measured by interRAI
LTCF: section E: Mood and behavior, section F:
Psycho-social wellbeing, section H1: Urinary
continence, section J: State of health - Constipation
and diarrhea, section L: Skin condition, and section
M: Participation in activities.

3. Change in knowledge among RNs/ASEs measured by
multiple choice tests developed by the researchers
according to established guidelines [38].

4. Change in documented care for FI by health
personnel as registered in the EPR: RNs/ASEs will
extract data from the EPR. The instrument N-Catch
[39] will be used for this purpose. N-Catch is an
audit instrument for nursing reports in the EPR.
N-Catch is translated into Norwegian and developed
based on the validated D-Catch [40] and Cat-ch-ing
[41]. Change in care will also be measured by the
Fecal Incontinence in Nursing Home Patients
questionnaire [6] where RNs/ASEs are offered a list
of interventions for FI, urinary incontinence,
diarrhea and constipation and asked to identify what
is done for each individual patient.

5. Change in cost of FI management measured by
mapping the use of products (diapers, pads, plugs)
and bowel medications measured by interRAI LTCF
section H: Continence - remedies, section N:
Medications, and the Fecal Incontinence in Nursing
Home Patients questionnaire.

6. Correlates of FI among NH patients measured by
interRAI LTCF: section C: Cognitive functioning,
section D: Communication and vision, section G:
Functionality and mobility, section I: Medical
diagnoses, section J: Health condition, section K:
Mouth- and nutrition status, section N: Medications,
and section O: Treatment, examinations/procedures.
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Process evaluation will include attendance at the peda-
gogical program and use of the FI-guideline. Evaluation
will be conducted by using checklists administered by the
researchers: proportion RNs/ASEs within eligibility criteria
participating in the workshop, proportion of staff partici-
pating in the educational outreach meetings, proportion of
patients assessed by the FI-guideline, and proportion of
patient assessments resulting in an individualized care
plan in the EPR.

Background variables
Organizational characteristics of the NHs and back-
ground information on patients’ sex, medical status and
length of stay in the NH will be obtained. Background
variables for the RNs and ASEs are age, sex, educational
level, years since registered/authorized and length of em-
ployment at the present site.

Sample size
Sample size calculations are based on the primary out-
come: frequency of FI among patients. The power calcu-
lations have taken into account the results from the pilot
study. The pilot study identified the primary outcome
variable to be skewed to the right, and methodological
consideration resulted in a dichotomization of the pri-
mary outcome variable with a cut off between 2 (contin-
ent, continent with a stoma and seldom incontinent)
and 3 (occasionally incontinent, often incontinent and
incontinent). Based on results from the pilot study, we
hypothesized that a reasonable and clinically important
effect size in the intervention group compared to the
control group would be 15% between the two groups in
proportions with FI (score of 3 to 5). As the design is a
cluster randomized trial, we need to adjust for cluster-
ing. The intracluster correlation coefficient (ICC) is

Recruitment 
Nursing home units (n=20) 

Allocation to intervention:
NH units (n=10)
Patients (n=120) 

Nurses (n = )
Patients records (n= 73)

Allocation to control group:
NH units (n=10)
Patients (n=120) 

Nurses (n = )
Patients records (n= 73)

Baseline data collection (t0)
Patients (n=240)

Patient records (n= 146)

3 month follow-up (t1)3 month follow-up (t1)

Lost to follow-up: 
Reason 1 (n= )
Reason 2 (n= )
Reason 3 (n= )

……

Lost to follow-up:
Reason 1 (n= )
Reason 2 (n= )
Reason 3 (n= )

……

6 month follow-up (t2) 6 month follow-up (t2)

Lost to follow-up:
Reason 1 (n= )
Reason 2 (n= )
Reason 3 (n= )

……

Lost to follow-up:
Reason 1 (n= )
Reason 2 (n= )
Reason 3 (n= )

……

Intervention 
period of 3 

months

Figure 1 Trial flow-chart.

Blekken et al. Trials  (2015) 16:69 Page 5 of 9



estimated to be 0.04. The estimate is based on published
patterns in ICCs [23,42-44], and results from the pilot
study where the ICC was calculated to be 0.038. In
addition, we had access to the FI variable with the cat-
egories 0 to 4 from an epidemiological study of 980 NH
patients in Trondheim municipality [6] with an ICC cal-
culated as 0.028. Based on the assumptions of the mixed
logistic binominal model, 5% level of significance, test
strength of 80%, an average cluster size of 15 patients,
and an ICC of 0.04, a study population of 103 patients
in each arm of the C-RCT is needed. The number of in-
dividuals in each cluster is set because each unit has a
fixed number of beds. Assuming a 15% dropout, the
sample needed is 120 patients in each arm. This means a
total of 240 patients and about 20 NH units (Figure 1).
In addition, the number of patients records needed for

data extractions, was calculated. N-Catch measures the
quality of the content in the EPR on a scale from 0 to 32
where 0 is low quality and 32 is high quality [39-41].
Based on the assumption of a paired t-test, a 5% level of
significance, test strength of 80%, an effect size of 3
points and an ICC of 0,04, records from 6 patients per
cluster is needed for a total of 146 records (Figure 1).

Data collection methods
Data are collected at baseline (t0), after 3 months (t1 =
end of intervention), and after 6 months (t2=primary
time of assessment). A research assistant will, together
with the first author, give information and training on
completion of the questionnaires and data extraction
from EPR at baseline. RNs/ASEs will then be responsible
for filling in the questionnaires about the patients’ health
condition (proxy) and extracting the data from the EPR.
Organized alphabetically by last name on a list, the EPRs
of the first six patients per cluster will be extracted.
Time scheduled for the information meetings is 2 to
3 hours per NH. The ward manager will fill in a form on
organizational characteristics. When completed, the first
author and research assistant will collect the data forms.
At both t1 and t2 the research assistant will deliver, give
necessary additional information and collect the com-
pleted forms. NHs will be offered economic compensa-
tion for the data collection.

Blinding
Baseline measurements will be done before randomization.
A research assistant who will be blinded to group allocation
will inform, deliver and collect the questionnaires/data after
3 months (t1) and 6 months (t2).

Statistical analyses
Descriptive statistics will be used to present the popula-
tion and the characteristics of the three groups (units,
RNs/ASEs, and patients). As this is a C-RCT, the model

of analysis needs to consider the effect of clustering.
Analyses must also allow for inclusion of covariates at
both the individual and cluster level. Relevant covariates
at the individual level in a multiple logistic regression
model are age, sex, length of stay in NH, cognitive per-
formance, mobility, functionality, diarrhea, constipation.
Hence, this study will use mixed effect models with the
cluster treated as a random effect. Analyses will be com-
puted using Stata 12.1.

Primary outcome
As a consequence of the dichotomization of the variable,
the primary outcome will be analyzed according to a
mixed logistic binominal model. The model will be fitted
by maximum likelihood. Because of the relatively high
risk of deaths and movement out of clusters, data will be
treated as a cross-sectional time series, with the preva-
lence among all patients present in the cluster at base-
line included as a covariate in the analyses.

Secondary outcomes
For remission of FI a cohort approach to data analyses
with repeated measures with only those identified with
FI at baseline and still present at 3 and 6 month follow-
up will be included and analyzed according to a mixed
logistic binominal model. For incidence of FI a cohort
approach to data analyses with repeated measures with
only those identified as continent at baseline and still
present at 3 and 6 month follow-up will be included and
analyzed according to mixed logistic binominal model.
For change in FI-related concerns, change in knowledge
among RNs/ASEs, change in care, and change in cost
the outcomes, dependent on whether they are continu-
ous, ordered or binary, will be treated as cross-sectional
time-series and analyzed according to mixed effects
models. Correlates of FI will, dependent on whether they
are continuous, ordered or binary, be analyzed according
to mixed effect models.

Ethics
The study was approved by the Regional Committee for
Medical and Health Research Ethics (REK) (2013/1802/
REK North) and by The Norwegian Social Science Data
Services (36482/2/MB). NH leaders will be informed and
give permission to perform the study in the individual
NH. Informed consent will be obtained from RNs/ASEs
concerning the knowledge test. An essential ethical con-
sideration in this study is whether or not informed
consent should be obtained from patients or their repre-
sentatives. After evaluating the overall project, the REK
authorized RNs/ASEs with dispensations from the duty
of confidentiality to gather relevant patient health infor-
mation in order to measure effect of the educational
intervention. Since dispensation was given, consent will
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not be obtained. The justifications of the conclusion are
1) the process of assessing the patients’ cognitive ability
to read and understand information, and the distribution
of the information letter to the patients or their repre-
sentatives, is considered as inconvenient for the patients
and time consuming for care staff who would need to
undertake this; 2) the gathering of patient data will not
involve interviewing or examining patients, and the data
in question is based on assessments made by RNs/ASEs
who have good knowledge of the patients; and 3) the pur-
pose of the study is to evaluate effect of an educational
program for care staff. Patients are not the ones recruited
to participate in the intervention. All patient information
will be de-identified by care staff before transfer to the re-
searcher. The codebook will be stored separate from the
patient data according to storing routines by the respon-
sible research institution, Sør-Trøndelag University
College. The study will be performed in concordance with
the Helsinki Declaration. The project is registered in the
clinical trial registry (NCT02183740).

Discussion
The aim of this study is to achieve reduction in bowel
leakage and accidents for NH patients. The primary ob-
jective is to test the hypothesis that a multifaceted edu-
cational program for NH care staff on assessment and
treatment of FI, reduces patients’ frequency of FI.
Major strengths of this study include thorough investi-

gation of both what is considered best practice for as-
sessment, care and treatment of FI among NH patients
and what are considered to be the most effective imple-
mentation strategies. The study has a rigorous design
with randomization, control and blinding where pos-
sible. The intervention is classified as a complex inter-
vention, and the study has been designed according to
published recommendations [20,21], where a thorough
planning phase included an evaluation of the fit of the
different components with a pilot study. In addition, a
strength is that we will collect comprehensive informa-
tion at three levels: NH units, RNs/ASEs and patients. It
is of special interest that the educational intervention in-
tegrates the FI-guideline of best practice into the EPR as
a mean to communicate the assessment and care plan to
the staff as a whole. Because of this, we will have the op-
portunity to evaluate change of practice by investigating
the EPR together with the use of the FI-guideline and
patient’s health information.
A weakness of the study is the complexity of the inter-

vention with limited possibility to evaluate which of the
components in the educational intervention is effective.
The more complex the intervention, the harder it is to
measure effect [14,20]. With an educational intervention,
we also have the problem with the pedagogical ideal ver-
sus ideals for an RCT. An important pedagogic ideal is

to individualize and adjust pedagogical methods accord-
ing to the needs of the actual person/group in front of
you [15,29-31]. On the other hand, an important ideal of
an RCT is that the intervention is as similar as possible
for all the participants [45]. In this study, we have agreed
that some components will be the same, and some are
allowed to vary. For instance, the format of the work-
shop will be the same, (total hours and themes to be
covered), while empowerment strategies, guidance and
timeframes for individual themes during the day may
vary. During educational outreach, all participants will
receive the same number of visits within the same time
frame and main themes to be covered, whereas the when
and how will vary.
As it is the RNs/ASEs who will fill in the question-

naires on the patients’ health status, there is a risk for
proxy bias. To counter for that, both the interRAI man-
ual and the information meetings focus on how to in-
clude the patient when possible. However, since about
80% of the NH patients have some kind of cognitive im-
pairment [46], the RNs/ASEs’ clinical judgment of the
patients’ health status will be the main source of infor-
mation. The RNs/ASEs involved in the data collection
will also be part of the intervention, which means that
they will not be blinded to care interventions. The RNs/
ASEs will be informed about the importance of objectiv-
ity of observations and assessments at all data collection
time points. There is also a risk for detection bias as
those who have received education might recognize FI
more frequently than before intervention.
This study is the first RCT specifically focusing on this

neglected area. The results of the study will give evidence
for best practice for FI care in NHs, and organizational ad-
vice concerning implementation strategies.

Trial status
Enrollment for the trial began in April 2014. Recruitment
is still in progress. Data collection will continue until ap-
proximately June 2015.
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