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Abstract 

Faecal incontinence (FI) is a socially stigmatised condition that can have a devastating 

impact on its sufferers. It is associated with substantial economic burden to 

communities. Despite having a profound impact on quality of life, individuals are often 

reluctant to report their symptoms for fear of embarrassment. This, along with the lack 

of consistently used definitions and widely varying study methodologies, has made 

estimating the extent of the problem in populations difficult. The accurate assessment of 

the prevalence of FI has important implications for the development of treatments and 

services, which are known to be effective in the management of FI.  As with many other 

societies around the world, the prevalence of FI in New Zealand is unknown.  

The initial aims of this thesis were to review existing studies to determine why a wide 

range of prevalence estimates (0.4%-19.5%) exists and what definitions for FI have 

been used in the past. The research also aimed to perform a national study to investigate 

the prevalence of FI in New Zealand, accounting for different risk factors and using a 

validated assessment tool. Acknowledging the unique New Zealand environment where 

multiple health disparities are known to exist between the indigenous Māori and non-

Māori this study also sought to use the equal statistical power methodology to 

investigate differences in FI that may exist between these two groups.  

The systematic review of literature revealed that the above variation in prevalence 

estimates could be explained by differences in data collection method and two factors 

within definitions of FI: type of stool and frequency of FI episodes. When these factors 

were accounted for, the FI prevalence at a threshold of at least once per month for liquid 

or solid stool was 8.3–8.4 per cent for face-to-face or telephone interviews, and 11.2–

12.6 per cent for postal surveys. FI was observed to be an unvoiced symptom, with 



iii 

 

lower rates of prevalence reported in personal interviews compared with anonymous 

postal questionnaires.  

The New Zealand Bowel Control Study Questionnaire was sent by post to an age-

stratified sample of 4200 New Zealanders (2200 of Mäori descent and 2000 non-Mäori), 

aged 18 and over, selected randomly from the electoral roll. The sample was selected to 

allow the calculation of prevalence estimates for the national population. Various 

methods were used to increase response rate in the study of this sensitive topic - 

including multiple mailouts, postcard reminders and telephone follow up. The overall 

response rate was 60.4%. Response rate was dependent on ethnicity, age and 

deprivation score measured through NZDep index. The prevalence of FI by symptoms 

“accidental leakage of liquid or solid stool at least 1-3 times per month” was 12.6%. 

Analysis of different definitions to estimate prevalence revealed that differences exist 

between those that feel they have a problem, their symptoms and the effects of FI on 

their quality of life.  A new definition was proposed to incorporate these domains. 

Māori ethnicity, increasing age, previous anal surgery, deprivation score, diabetes, 

decreased mobility, neurological disorder, and third or fourth degree obstetric tear, were 

identified as associated with FI within the New Zealand community, with all except age 

and ethnicity significant on multivariate analysis. The following conditions were also 

noted to be associated with FI: irritable bowel syndrome, constipation, haemorrhoids 

and urinary incontinence.  

The significant difference in prevalence noted between Māori and non-Māori (17.9% vs 

12.0% p<0.001), was explained in part by diabetes and deprivation score. Addressing 

this disparity identified for Māori deserves special focus and attention in research, 

public policy and healthcare delivery in the future. The uncertainty around the 
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relationship between childbirth and FI was clarified, with analysis indicating that 

sphincter injury in the form of episiotomy or tear is the most significant factor 

associated with FI, over and above parity, prolonged labour and instrumental delivery. It 

was revealed that less than one in three individuals discussed their loss of bowel control 

with their family doctor or other healthcare professional, reaffirming the stigma 

associated with FI and reinforcing the need to break down the barriers to gaining help 

and the taboo associated with discussing defecation.  

Overall, FI has been identified as a common problem in New Zealand, the extent of 

which was previously unknown. It is envisaged that this research has advanced 

understanding to ensure that those suffering from this condition in community 

populations are better identified, not neglected and able to receive appropriate 

management. 
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Chapter 1: Introduction 

FI (faecal incontinence) has been reported as a “major public health problem.”(1) 

Loosely referred as the ‘inability to control the passage of stool’, FI can affect 

individuals of all ages.(2) Its economic costs have been described as “enormous’, with 

the indirect costs alone estimated to be hundreds of millions of dollars per year in the 

US.(1) 

On an individual basis FI is a significant issue because it has a profound effect on daily 

life. It is seen as a symptom resulting from a variety of causes and exists in varying 

degrees of severity.(3) 

It is recognised as causing psychological stress resulting from embarrassment and 

shame with alterations in lifestyle and isolation from family and social supports.(4) As 

an “unvoiced symptom” the stigmatisation associated with FI consequently results in 

those affected being reluctant to come forward and seek help, instead ‘suffering in 

silence.’ (5, 6) 

As a result FI is thought to be under-reported, and this complicates estimations of the 

extent of the problem. Accordingly, appropriate studies of FI to document its impact, 

develop guidelines and determine allocation of healthcare resources are urgently 

required.(1) 

 Definitions 1.1

Defining, and measuring, fecal incontinence is difficult. In the past, an accepted 

definition was the involuntary loss of liquid or solid stool. The term “anal incontinence” 

refers to the involuntary loss of flatus as well as liquid or solid stool. Problems occur 
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because of the inclusion/exclusion of flatus in the definition.(7) Furthermore, 

difficulties arise as fecal incontinence is a symptom with many different underlying 

causes, and because it is a symptom, it can only be assessed subjectively. Different 

objective measurements (e.g., anal manometry, endoanal ultrasound, etc.) have proven 

inaccurate at identifying the presence of incontinence symptoms.(8) 

Researchers have tried many ways to define incontinence when questioning patients 

about their subjective experience. These definitions range from coping strategies, such 

as “frequency of pad use” to patient experiences such as “unwanted soiling of 

undergarments.” In addition to coping strategies definitions have tried to incorporate 

patient and clinician assessments of symptom severity as well as impact on quality of 

life.  

Purely symptom based definitions can be problematic. They may miss those individuals 

who do not meet symptom criteria but still feel that they have a problem because their 

quality of life is affected.(9) Because FI is a socially stigmatized condition, a definition 

that is sensitive enough to allow for those who may be embarrassed to report their 

problems is required. Few studies, however, have incorporated quality of life in their 

definition when determining rates of FI.(7) 

Clearly, there are challenges in finding a definition of FI at a population level that 

identifies all those to whom management should be offered. 

 Causes, Risk factors and Treatments 1.2

A functioning anal sphincter complex maintains normal continence. This consists of a 

functioning internal sphincter (smooth muscle) under involuntary control contributing 

approximately 55% of resting anal canal tone, and the external anal sphincter muscle 
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(striated muscle) under voluntary control, which is continually active and contributes 

20-30% of this tone. The remainder is of the resting tone is provided by the anal 

vascular cushions. The external anal sphincter (innervated by the pudendal nerve) and 

the puborectalis muscle of the pelvic floor (innervated by S3 and S4 sacral nerves) 

function together as one complex. Rectal distension from the passage of stool is 

detected by receptors in the pelvic floor and receptors in the “anal transition zone” – 

squamous epithelium in the central portion of the anal canal.(2, 10)  

There are multiple and varied causes resulting in the symptom of FI, which in some way 

result in a disruption of this complex. These can be broadly classified into five 

categories – Congenital, Anatomical, Neurological, Functional and disorders resulting 

in liquid stools. (2) 

Anatomical defects refer to the disruption of the anal sphincter complex and commonly 

result from the following: obstetric injury and/or vaginal delivery, anorectal surgery, 

bowel resection, pelvic fracture and anal impalement. Inflammation can also lead to 

disruption of the sphincter complex in conditions such a severe Crohn’s disease.  

Neurological causes result in incontinence from inadequate rectal sensation or pelvic 

floor denervation. Inadequate rectal sensation may be due to central causes i.e. stroke 

and dementia, or spinal cord compression and diabetes. Pelvic floor denervation may be 

due to obstetric pudendal nerve neuropathy (from birthing traction injury), chronic 

straining at stool with excessive pelvic descent and also diabetes.  

Perhaps one of the most significant categories of conditions contributing to the 

development of FI are the ‘functional disorders.’ These encompass conditions where the 

patient’s desire and awareness to maintain continence is impaired, and also conditions 
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relating to abnormal gastro-intestinal function.  Examples are: psychiatric disorders, 

rectal intussception, faecal impaction and physical disabilities.  

There are various conditions which result in the formation of liquid stools (often 

referred to as diarrhoea)(10) and this can also lead to leakage of stool and FI. 

Conditions that result in liquid stools include malabsorption, medication use, metabolic 

disorders, dietary anomalies, inflammatory bowel disease, radiation proctitis, 

hypersecretory tumours. As the treatments for these often require correction of the 

formation of liquid stool, they can be considered a separate category. 

Congenital causes (imperforate anus, rectal agenesis, cloacal defects, 

myelomeningocoele and meningocoele) contribute to both neurological and anatomical 

deficits, highlighting the significant overlap within these categories and the fact that FI 

may result from a combination of different causes.   

Established risk factors for developing FI are thus related to these underlying causes and 

include – the institutionalised elderly, post-partum women and those undergoing anal 

surgery. Associations with other medical conditions for example diabetes and 

neurological disorders have been reported(10-12), as well as other disorders affecting 

bowel and urinary habits – constipation, irritable bowel syndrome and urinary 

incontinence.(13-15) Various socio-economic factors have been also explored such as 

unemployment and household income.(16) What is unclear is the extent to which these 

factors influence the symptoms of FI and conjecture exists in the literature around this. 

To date no study designed to specifically investigate FI in the community has looked at 

ethnicity as a risk factor and its influence on the development of this problem. 
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Treatments for FI are multiple and intuitively based on the underlying cause also. They 

range from conservative measure such as diet, lifestyle, and medication modifications, 

through specialised physiotherapy techniques, to more invasive reconstructive surgery. 

The choice of appropriate treatment initially requires individuals recognising they have 

a problem and seeking assistance. The condition then needs assessment by an 

appropriate clinician who can perform a history, physical examination and imaging 

modalities or anorectal physiology testing such as anorectal manometry, pudendal nerve 

testing, endoanal ultrasound, and defecography.(12)  

Non-surgical options for treatment include medical management with bulking or 

antidiarrhoeal agents, pelvic floor physiotherapy and sensory biofeedback. All of which 

are relatively readily available and often associated with good efficacy. Historically the 

surgical treatment of choice has been anal sphincteroplasty for incontinence caused by 

anal sphincter injury. Reconstruction of the sphincter using autologous muscle transfer 

or implantation of an artificial anal sphincter can be offered to patients with persistent 

incontinence. Outcomes from surgical treatment have been variable and as a last resort 

the formation of a colostomy may be required to improve the quality of life in patients 

with severe symptoms.(17)  

More recently the use of sacral neuromodulation has become increasingly adopted and 

is a popular therapeutic modality. This treatment involves the placement of an electrode 

alongside the third sacral nerve root and tunnelling it subcutaneously through the skin 

where a control can be accessed. It is now widely available with reviews suggesting that 

this treatment is very efficacious in appropriate patients. (18-21) This is now available 

in the New Zealand setting for patients with severe symptoms (FI at least two times per 
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week with a failure of conservative measures) and good results have been demonstrated 

locally.(22)  

Whilst both the causes and severity of symptoms are varied, it is clear is that effective 

treatments and management strategies for FI are available. This highlights the 

importance of quantifying the extent of disease and making those who are ‘silent 

sufferers’ of FI and their carers aware of the appropriate services.  

 Existing Work on the Prevalence of FI 1.3

As has been established, accurate assessment of the prevalence of FI has important 

implications for the development of treatments and services (23). However, estimation 

of the extent of the problem in the adult community population has been difficult owing 

to the frequent reluctance of individuals to volunteer their FI symptoms, despite these 

having a devastating impact on their quality of life.  

Macmillan and colleagues reported on the significant heterogeneity in the methodology 

and quality of cross-sectional studies investigating FI.(7) This resulted in a wide range 

of FI prevalence rates from 0⋅4 to 19⋅6 percent. Pretlove et al. confirmed the huge 

variation in the reported FI prevalence in the community even in studies involving 

perceived at-risk populations (such as the elderly and women). (24)  

What has been identified is that various aspects of study design have resulted in these 

conflicting estimates for the prevalence of FI.  Different sampling frames and sampling 

methods have been used. In addition very few studies have performed national surveys 

mainly due to the scale of resources required. Varying response rates have also 

hampered the applicability of results from existing studies. Data collection methods 

have also differed significantly – from face-to face interviewing to postal surveys and 
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internet/web based studies. Further compounding the problem, (as described earlier), 

has been the lack of a consistently used definition of FI and the scarcity of well-

designed, validated and reliability-tested questionnaires. (7) 

A combination of these factors has led to prevalence estimates that vary tenfold. With 

few studies minimising sources of bias and inconsistency in study design, the estimates 

for FI have been imprecise and consequently have resulted in conflicting impressions of 

the prevalence of FI. 

Due to the variation in quality, the need for further well designed prevalence studies of 

FI using validated assessment tools in the healthy adult community has been 

highlighted.(7) 

A validated assessment tool for FI has been developed.(25) The questions in this tool 

relate to patient demographics, aetiology, symptom severity, and quality of life. It has 

been validated, tested for reliability and has been recommended for use in cross-

sectional epidemiological studies.(17) 

 FI in New Zealand 1.4

In New Zealand little is known about the extent of FI. One previous study has been 

conducted within a small subset of the NZ population by researchers in Christchurch 

(Lynch et al).(26) This utilised a postal survey within the Canterbury population (from 

Timaru to Kaikoura), and reported a prevalence of FI in the community of 8.1%. The 

study had a sample size of 1500, and there was a low response rate of 48% to the 

survey. The questionnaire was self-administered and unvalidated. No data was obtained 

with regard to ethnic differences.(26) 
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Based on the diversity of underlying causes and modes of presentation, individuals with 

FI in New Zealand may be referred to a variety of primary, secondary and tertiary 

services. These include family practitioners, midwives, pelvic floor physiotherapists, 

urogynaecologists, medical specialists, urologists, general and colorectal surgeons. 

The range of ways of navigating the health system for those with FI in New Zealand 

makes assessment of extent of disease difficult and also highlights the potential need for 

a more streamlined approach to both assessment and management based on good 

quality information around those most affected. 

Historically, a single pelvic floor assessment clinic has existed in the greater Auckland 

region and has received referrals from all over the North Island. This weekly clinic 

combines information from patient specialist investigation and assessments to 

determine the likely cause and best treatment options for patients with FI. This clinic 

also relies on expert discussion from a multi-disciplinary panel which meet monthly. 

The panel is staffed with surgical, radiology, nursing, and physiotherapy expertise. 

Demand for the clinic is high with patients often having to wait for several months for 

an appointment and referrals come from all over this wide geographical area. (17) More 

recently pelvic floor clinics have been instituted in other centres across the North Island. 

In order to plan provision of such specialist, evidence-based services, there must be 

robust data around the demand for these services – in other words the numbers of 

patients in the community that are likely to be suffering from FI. At present there are no 

realistic indicators of whether or not current services in New Zealand are adequate. As 

described previously this is further compounded by the fact that FI is likely to be an 

under diagnosed condition with individuals too embarrassed to seek help. Of particular 
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importance is the need to know: who is affected, their risk factors and the severity of 

their disease at a community level. This will allow not only those most at risk to be 

targeted but also promote better awareness amongst clinicians and health practitioners 

to screen for disease in these groups and identify those with problems in their regions, 

with appropriate referrals made accordingly.  

Knowing the extent of FI in the New Zealand community will help promote better 

awareness around the scope of the problem on the part of patients and clinicians. In turn 

this is likely to help break down the taboo associated with this sensitive subject area and 

lead to more individuals getting treatment.(27, 28)  

 Māori health and FI 1.5

As ‘tangata whenua’, Māori, the indigenous population of New Zealand, have the right 

to good health. This is re-affirmed by the Treaty of Waitangi, New Zealand’s founding 

document and basis of constitutional government. The Treaty has special relevance to 

health.(29) Māori health rights are implied in the Treaty overall as well as in each of the 

articles.(30) Despite this, as a population group, “Māori have on average the poorest 

health status of any ethnic group in New Zealand."(31) Disparities in health between 

Māori and non-Māori exist for life expectancy, disability and most disease categories 

including cancer, diabetes, cardiovascular disease and mental health.(32) Significant 

differences in the degree of unmet need for Māori compared with non-Māori have been 

noted at multiple levels within the healthcare system.(33)  

These differences that exist in health outcome do not have a pure biological basis and it 

has been asserted that the level of disparity for Māori is unjust and avoidable.(34, 35) 

There is significant evidence to suggest that the large health outcome differences 
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between Māori and non-Māori are also not fully explained by variations in social and 

economic factors(36) but rather by powerful pre-disposing factors (institutional and 

health policy related)(37-42) that “lie outside the control of a people who now 

experience an excess of disease and injury.”(35) This provides further grounds to 

document and illustrate areas where disparities exist between Māori and non-Māori and 

develop strategies to address them.  

Because the available evidence is overwhelming for the existence of disparities in 

health between Māori and non-Māori, there is a definite need to tackle them. Over and 

above a needs-based argument derived from health disparity, the duty to address the 

differences exists based on those rights enshrined by the Treaty of Waitangi and further 

by the United Nations charter for indigenous peoples.(29, 43, 44) It has also been 

argued that Māori health status can be a proxy measure of good governance in 

accordance with Treaty of Waitangi.(45)  

Therefore, it stands to reason that epidemiological research conducted to characterise 

the burden of a health problem in the New Zealand context must ensure the collection of 

information to illuminate Māori differences in disease prevalence, unmet need and 

access to healthcare.(30, 34, 37)  

As has been described, the prevalence of FI is largely unknown for Māori as with other 

ethnicities in New Zealand. Māori have a number of risk factors that suggest 

inequalities in this health problem are also likely to exist, such as diabetes mellitus, 

obstetric history, stroke etc.(29, 32, 46, 47)  

In addition, taking into account the nature of FI, by comparison with other related 

sensitive health problems, such as prostate disease, urinary incontinence and obstetric 
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and gynaecological complaints, evidence would suggest that Māori are less likely to 

have navigated the health system and achieved available care for such disorders.(41, 48, 

49) It is therefore likely that Māori may have not only a higher prevalence rate of FI but 

also a greater burden of untreated pathology.  

Given this premise, data are required for Māori in order to illuminate ethnic differences 

in FI disease prevalence, quality of life and healthcare, as well as ethnic inequalities in 

resource use. (35) 

Chapter 2 presents a recently updated systematic review of international studies of the 

prevalence of FI in community adult populations and attempts to identify reasons for the 

difference in prevalence rates existing between studies. This is followed by Chapter 3, 

which details the methodology for the design and implementation of a large cross-

sectional study into the prevalence of FI in New Zealand. This provides the rationale for 

the sampling frame, sampling methods, power calculations to explore ethnic 

differences, data collection methods, data management, assessment questionnaire, and 

ethical considerations. Chapter 4 comprises a description of the response to the survey 

and discusses possible sources of bias and the relative strengths of the samples. Chapter 

5 reports on the total population prevalence of FI and also explores different definitions 

of FI in terms of symptoms and quality of life. Chapter 6 presents the findings of rates 

of FI with respect to non-Māori and Māori as well as a detailed analysis of risk factors 

associated with FI. Finally, Chapter 7 integrates and summarises the results of this 

research and provides some direction for further study in this area. 
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Chapter 2: Systematic Review of FI Prevalence 

 Foreword  2.1

This systematic review was conducted at the outset of this research thesis with the aims 

of better understanding the reasons for the wide estimates in FI prevalence, which were 

outlined in the previous chapter. It was performed acknowledging previous work 

presented in the area(7) but attempted to provide a deeper understanding of the 

differences in past evaluations of FI prevalence.  

This review was updated before completion of the thesis. Accordingly, newer studies 

have been included and the version presented in this chapter is the most up to date 

account of existing studies, and includes the community prevalence study also presented 

in this thesis in chapter 5. The themes, outcomes and conclusions from this review 

remain unchanged despite the inclusion of more recent work. Accordingly the more 

current review presents the most contemporary information and a more complete 

summary overall.  

 Introduction 2.2

As has been established FI is an under-reported but common problem, which is 

associated with substantial economic burden (3, 50, 51). The accurate assessment of the 

prevalence of FI has important implications for the development of treatments and 

services (23, 52). However, estimation of the severity of the problem in the adult 

community population has been difficult due the frequent reluctance of individuals to 

volunteer their FI symptoms, despite having devastating impacts on their quality of life 

(4, 5).  
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A previous systematic review by Macmillan et al. reported significant heterogeneity in 

the quality of cross-sectional studies investigating FI. In addition, it was noted that 

studies varied in their sensitivity to detect FI, due to inherent differences in 

methodology, resulting in a wide range of prevalence rates from 0.4% to 19.6% (7). 

Pretlove et al. performed another review, which included studies involving perceived at 

risk populations (e.g. elderly and women), and again confirmed a significant variation in 

the reported FI prevalence in the community (24).  

The purpose of this study was to perform an up to date systematic review of studies 

reporting a prevalence estimate for FI to determine an accurate estimate of the current 

prevalence of FI in the community based adult population. Particular focus was given to 

review differences in response rates, study methodologies and quality, and the 

definitions and measures of FI used in the literature to explain any variance in the 

reported FI prevalence reported between studies.  

 Methods 2.3

2.3.1 Search strategy and selection 

The systematic literature search followed the Preferred Reporting Items for Systematic 

Reviews and Meta–analyses (PRISMA) guidelines(53) and was designed to capture 

studies reporting estimates of FI prevalence in community based adults.  

Table 2.1 presents the search methodology and inclusion/exclusion criteria. Ovid 

MEDLINE, EMBASE, CINAHL, the Cochrane Collaboration and National Guideline 

databases were searched using MeSH themes: “FI”; “cross-sectional studies”; and 

“outcome measures” with Boolean AND/OR operators for studies published between 

January 1966 and February 2015 (inclusive). Studies were limited to human subjects 
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and adults/adolescents. There were no language restrictions. Conference abstracts were 

excluded.  

To ensure accurate representation of the general community based adult population, 

studies of at risk populations, such as the elderly or based in clinic settings were 

excluded to reduce sampling bias. Consequently only studies which had a lower limit 

for age of inclusion of 15 to 50 years were selected. The purpose of this review was to 

identify the overall population prevalence rather than examine risk factors for FI. 

Studies based on registers, for example the health authority data, were included if the 

register was deemed to be representative and had adequate coverage of the general adult 

population. 
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Table 2.1 Literature Search Strategy and Inclusion/Exclusion Methodology  

Databases 

MEDLINE/ EMBASE/ CINAHL/ Cochrane Library 

MeSH Terms 

Incontinence/ FI/ anal incontinence/ urinary incontinence/ urge incontinence 

Epidemiologic studies/ cross-sectional studies/ prevalence study/ cohort study/ 

Definitions; outcome measures/ outcome assessment 

Keywords 

((fec$ or faec$ or urge or stress or anal or 

anus or bowel or urin$) adj3 

(incontinen$)) 

Fecal incontinence; FI; Urge incontinence; 

Stress incontinence; Anal incontinence; 

Anus incontinence; Bowel incontinence; 

Urinary incontinence   

((commun$ or Prev$ or cross-sectional or 

population or epidemio$)  adj3 stud$) 

Community Study; Prevalence Study; 

Population Study; Epidemiological Study 

(defining or definition$$ or measure$ or 

outcome measure).mp. or "Outcome 

Assessment (Health Care)"/ 

Outcome Assessment; Definition; Outcome 

measure; Measure 

Inclusion Criteria 

FI as a measured outcome (not necessarily primary) 

Cross-sectional study design with a prevalence estimate 

Cohort or case-controlled studies or trials (provided  controls were representative of 

adult community population, and prevalence of FI calculated in controls) 

Community based adult population 

Exclusion Criteria 

Studies investigating anorectal disease entities or specific causes of incontinence 

Studies on specific populations (e.g. children, females,  diabetics) 

Studies conducted in patients attending primary, secondary or tertiary health care 

facilities 

Cases studies 

NB: Reviews of literature and clinical guidelines were only examined for 

comment/discussion of definitions of FI within the adult community based population to 

identify possible definitions of FI used in these populations 

 

Two reviewers (AS, LY) independently carried out searches, initially using titles and 

abstracts to exclude irrelevant publications. Selected studies deemed to require further 
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evaluation were compared prior to the acquisition of full manuscripts. Studies were only 

included if both reviewers agreed following evaluation of full manuscripts, with any 

discrepancies resolved by consensus, and if required, arbitration by a third author (IB). 

A manual search of the reference lists from included articles, review articles and 

commentaries, was conducted to identify any other relevant studies.  

2.3.2 Data extraction and analysis 

The same reviewers (AS, LY) independently extracted data from included studies onto 

separate proforma. These were compared and a summary of the data was recorded 

following consensus (table 2.2).  

Reported prevalence rates were assessed against response rates and study methodology 

(sampling, data collection method, FI definition, and study quality). Estimated 

prevalence pooled from studies with sufficiently similar study methodologies and 

definitions were attempted. 

Response rates were calculated from each study by dividing the number of individuals 

with complete data by the total sample size to allow for uniform comparison.  

Critical appraisal of study quality was performed according to the principles of the 

STROBE statement for observational studies and CEBM questionnaires for cross-

sectional surveys respectively (54-57). Quality attributes assessed included: 

representativeness of community based adult population, adequate sampling of study 

population, use of a validated FI assessment tool, and precision assessed by 95% 

confidence intervals. One point was given for: use of representative sampling, response 

rate >50%, use of validated assessment tool, and 95% confidence interval for the 
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estimated FI prevalence of no more than 2%. Studies scoring ≥3 out of 4 were 

considered to be high quality studies. 

2.3.3 Statistical analysis 

Statistical analysis, pooling of data and construction of graphs were conducted using 

STATA version 13 (StataCorp, College Station, Texa, USA). Reported prevalence rates 

were presented along with 95% confidence intervals. Where the confidence interval was 

not stated, it was calculated using the prevalence mean and sample size, using standard 

large number sample theory for binomial data with an ‘exact’ criterion for confidence 

interval.  

 Results 2.4

Figure 2.1 presents a flow diagram showing the systematic search and selection of 

studies. A total of 4840 studies (excluding duplicates) were identified for screening with 

4786 discarded on title and abstract alone. Of the remaining articles, 54 manuscripts 

were reviewed in full, with 30 studies ultimately being included for final analysis. 

Studies by Whitehead et colleagues and Ditah et al. both analysed data from the 

NHANES (National Health and Nutrition Examination Survey), however looked at 

different time periods so were included as separate studies (58, 59). 

Table 2.2 shows the FI prevalence estimate from each study along with its 95% CI. 

Prevalence rates ranged from 1.4-19.5%. All but five studies were able to give 95% CIs 

within 2% of the FI prevalence estimate (14, 60-63). Included studies were 

heterogeneous in minimum age of recruitment, response rate, study methodology and 

study definition. 
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Figure 2.1  PRISMA flow diagram for the systematic search strategy and inclusion. 
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Table 2.2 Summary of Included Studies (* indicates calculated confidence interval) 

 Selection Bias Information Bias Precision  
Quality Score 

(0-4) 

Study Author (Journal, 

Year of Publishing) 

Study design; Sampling 

frame; Age range  

Sample Size 

(Response 

rate) 

Data Collection 

method 

Definition 

(Validated Y/N) 

FI rate with 

precision 

estimate 

NB *denotes 

calculated from 

data in study (not 

provided) 

Bias minimised 

(Reason for bias) 

1 score each for: 

representative 

sampling, 

response rate 

>50%, use of 

validated 

assessment tool, 

and CI ≤ 2% 

Boyce et al.  

(Internal Medicine 

Journal, 

2006) 

Random sample; Electoral 

roll, Penrith Sydney, 

Australia; Age 18+ 

1225 

(62.2%) 

Postal 

questionnaire 

Rome II criteria for 

functional FI (Y) 

7.6% 

(5.7-9.5) 
Yes 4/4 

Bytzer et al.  

(Archives of Internal 

Medicine, 2001) 

Cluster random sample; 

local electoral roll, West 

Sydney Australia; Age 18+ 

15000 

(57.7%) 

Postal 

questionnaire 

Rome II criteria for 

functional 

incontinence (Y) 

4.2% 

(3.8-4.7)
*
 

Yes 4/4 

Koloski et al. 

(American Journal of 

Gastroenterology, 2002) 

Random population sample; 

electoral roll Penrith, 

Sydney, Australia, Age 18+ 

4500 

(65%) 

Postal 

questionnaire 

Rome I Criteria 

(Talley) (Y) 

2.8% 

(2.3-3.3)
*
 

Yes 4/4 

Aitola et al. 

(Colorectal Disease, 

2010) 

Random sample age-

stratified; Finish national 

registry; Age 30-81 

8000 

(39.8%) 

Postal 

questionnaire 

Leakage of liquid 

or solid stool at 

any frequency with 

the last year 

(Y - Reilly) 

10.6 

(9.5-11.6) 

No (poor response 

rate) 

3/4 

 

Damon et al.  

(Gastroenterologie 

Clinique et Biologique, 

2006) 

Random Cluster sampling; 

local electoral roll, Rhône-

Alpes area, France; Age 18+ 

2800 

(30%) 

Postal 

questionnaire 

≥ 5 on the Wexner 

score 

Also > once per 

month liquid or 

solid stool (N) 

5.1% 

(3.6-7.0) 

11.2% 

No (poor response 

rate) 
3/4 

Drossman et al. 

(Digestive Diseases and 

Sciences, 1993) 

Stratified random sample; 

purchased mailing list of 

consumers; Age 15+ 

8250 

(66%) 

Postal 

questionnaire 

Functional 

Incontinence 

(based on Rome II 

criteria) 

7.8% 

(7.1-8.6)
*
 

No (sampling 

frame not 

representative, 

definition and 

questionnaire not 

validated 

3/4 
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 Selection Bias Information Bias Precision  
Quality Score 

(0-4) 

Kalantar et al. (Medical 

Journal of Australia, 

2002) 

Random sampling;local 

electoral roll Lindsay, 

Western Sydney Australia; 

Age 18+ 

990 

(66%) 

Postal 

questionnaire 

Leakage of bowel 

movements (not 

flatus) at 

inappropriate 

place/time, last 12 

months. (Talley) 

(Y) 

11.2% 

(8.8-13.2%) 
Yes 3/4 

Lam et al. (Colorectal 

Disease, 1999) 

Random selection; voters 

from Sydney Electoral roll, 

South Sydney, Australia; 

Age 20+ 

955 

(64.7%) 

Postal 

questionnaire 

At least 2/3 of 

stool leakage, 

wearing a pad for 

faecal soiling or 

frequent 

incontinence of 

flatus (>25% of the 

time) (Y) 

15% 

(12.2-17.9)
*
 

Yes 3/4 

Roberts et al.  

(Journal of American 

Geriatrics Society, 

1999) 

Random sample; Mayo 

clinic patient identification 

number register Olmsted 

County, Minnesota, USA; 

Age 50+ 

2400 

(64%) 

Postal 

questionnaire 

Problems with 

leakage of stool 

(accidents or 

soiling because of 

the inability to 

control the passage 

of stool until you 

reach a toilet) 

(Talley) (Y) 

13.1% 

(11.5-14.9)
*
 

No (Sampling 

frame may not be 

representative) 

3/4 

Sharma et al. (Diseases 

of Colon and Rectum, 

2011) 

Stratified random sample 

(age); national electoral roll, 

New Zealand; Age 18+ 

2000 (58.5%) 

Postal 

questionnaire + 

Telephone F/U 

FISI leakage of 

liquid of solid stool 

at least once per 

month (Y) 

12.6% 

(10.5-14.5) 
Yes 3/4 

Siproudhis et al. 

(Diseases of Colon and 

Rectum, 2006) 

Cluster stratified random 

sample; (cluster stratified 

for ; geographic area, size, 

age and social, professional 

group); Research company 

generated sample clusters 

Sofres Montrouge Cedex, 

France, ; Age 15+ 

10,000 

(71.9%) 

Postal 

questionnaire 

Uncontrolled 

leakage of gas or 

stool in the past 12 

month period (N) 

16.8% 

(15.9-17.7)
*
 

No (Sampling 

frame required 

registration with 

research company, 

questionnaire not 

validated 

questionnaire 

3/4 
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 Selection Bias Information Bias Precision  
Quality Score 

(0-4) 

Walter et al. 

(Scandinavian Journal 

of Gastroenterology, 

2002) 

Random sample; Swedish 

population register of 

residents in County of 

Ostergotland, Sweden; Age 

31-76 

2000 

(80.5%) 

Postal 

questionnaire 

Leakage of solid 

stool more than 

once per month 

Leakage of stool 

with loose 

consistency more 

than once per 

month (N) 

0.93% (solid) 

10.3%  (loose 

consistency (9.0-

11.7)
*
) 

No  (questionnaire 

not validated 

questionnaire) 

3/4 

Brittain et al. 

(Journal of the 

American Geriatrics 

Society, 

2006) 

Random sample;  

Leicestershire Health 

Authority Register; Age 40+ 

64,749 

(61%) 

Postal 

questionnaire 

Soiling or staining 

of underwear, 

outer clothing, 

furnishings, or 

bedding several 

times a month or 

more often (N) 

1.5% 

(1.4-1.6) 

 

No(age of 

recruitment at 40+;  

definition not 

validated) 

2/4 

Lynch et al . (New 

Zealand Medical 

Journal, 2001) 

Randomly selected 

individuals from electoral 

roll, Canterbury, New 

Zealand; Age 18+ 

1500 

(48%) 

Postal 

questionnaire 

Wexener score 

greater than three 

including flatus  

(Y) 

17.0 

(13.8-19.4) 

No (low response 

rate) 
2/4 

Perry et al.  

(Gut, 2002) 

Randomly selected 

households; Leicester 

Health Authority patient 

register, UK; Age 40+ 

15904 

(63.6%) 

Postal 

questionnaire 

Soiling of 

underwear, outer 

clothing, 

furnishing or 

bedding several 

times a month or 

more often (N) 

3.3% 

(3.0-3.7)
*
 

No (Sampling 

frame no 

representative; age 

of recruitment; no 

use of validated 

tool) 

2/4 

De Souza Santos et al.  

(Revista da Escola de 

Enfermagem da USP, 

2011) 

Random stratified cluster 

sampling (sampling frame 

not clear); Minas Grais, 

Brasil.; Age 18+ 

519 

(uncertain) 

Postal 

questionnaire 

Modified Wexner 

(threshold unclear) 

(Y) 

7.0% 

(4.9-9.4)
*
 

No (uncertain 

sampling frame; 

uncertain response 

rate not given; 

definition not 

specified) 

0/4 
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 Selection Bias Information Bias Precision  
Quality Score 

(0-4) 

Bartlett et al.  

(Rural & Remote 

Health, 2013) 

Random sample; white 

pages telephone directory 

from North/Far North 

Queensland, Australia; Age 

18+ 

3620 (48.1%) 

Postal survey 

(phone of non-

respondents) 

Leakage of solid or 

liquid stool in past 

12 months, not due 

to acute illness  (Y 

- Adapted from 

Wexener) 

12.7% 

(10.9-14.5) 

No (poor response 

rate) 
3/4 

Thomas et al.  

(Community Medicine, 

1984) 

All individuals; patients 

registered with 12 general 

practitioners, Harrow, 

Middlesex, UK; Age 15+ 

16631 (89%) 

Postal Survey  

(phone follow 

up of some 

incontinent 

individuals) 

Soiling twice or 

more per month 

(N) 

1.4% 

(1.2-1.6)
*
 

No (Sampling 

frame not 

representative; 

questionnaire not 

validated) 

2/4 

Illnyckyj et al. 

(Canadian Journal of 

Gastroenterology, 2010) 

Random sample: telephone 

list, Winnepeg, Canada; Age 

18+ 

1153 (63%) 
Telephone 

interview 

Accidental leakage 

of liquid or solid 

stool in past 12 

months, not due to 

short-term illness 

e.g. Flu or food 

poisoning (Y) 

3.7% 

(2.5-5.4)
*
 

Yes 4/4 

Thompson et al. 

(Digestive Diseases and 

Sciences, 2002) 

Cluster Random selection; 

telephone register from five 

regions in Canada; Age 18+ 

10613 

contacted, 

2749 

interested, 

2001 eligible, 

1149 

completed 

questionnaire 

(10.8%) 

Computer 

assisted 

telephone 

interview 

Rome II criteria 

(Y) 

6.9% 

(5.4-8.4) 

No (low response 

rate) 
3/4 

Denis et al.  

(Gastroenterologie 

Clinique et Biologique, 

1992) 

“Representative sample”; 

general population, France; 

Age 45+ 

1100 

(uncertain) 

Telephone 

interview 

Any incontinence 

of gas, liquid or 

solid stool (N) 

11% (with gas) 

6% 

(4.7-7.6)
*
 

No(uncertain 

sampling method; 

uncertain response 

rate) 

2/4 
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 Selection Bias Information Bias Precision  
Quality Score 

(0-4) 

Nelson et al.  

(JAMA, 1995) 

- Random digit dialling of 

households from telephone 

register (Wisconsin Family 

Health Survey); Wisconsin 

USA; Age not given 

2570 

households, 

6959 

individuals, 

(73%) 

 

Telephone 

interviewing 

Unwanted or 

unexpected or 

embarrassing loss 

of control of 

bowels or gas in 

the past year (Y) 

2.2% 

(1.9-2.5) 

No (Sampling 

frame and method 

not representative, 

No age range 

given, 

questionnaire not 

validated ) 

2/4 

Ditah et al.  

(Clinical 

Gastroenterology and 

Hepatology, 2014) 

Random cluster sampling; 

National Health and 

Nutrition Examination  

database, USA; Age 20+ 

23,198 

(63.6%) 

Face-to-face 

interviewing 

Accidental leakage 

of solid, liquid, 

mucus at least once 

in the past month 

(FISI), (Y) 

8.39% 

(7.76-9.05) 
Yes 4/4 

Whitehead et al. 

(Gastroenterology, 

2009) 

Random cluster sampling; 

National Health and 

Nutrition Examination 

database, USA; Age 20+ 

6719 (71.0%) 
Face-to-face 

interview 

Accidental leakage 

of solid, liquid, 

mucus at least once 

in the past month 

(FISI), (Y) 

8.3% 

(7.1-9.5) 
Yes 4/4 

Lopez-Colombo et al. 

(Gastroenterology and 

practice, 2012) 

1
st
 adult from random 

households selected from 

population register; Age not 

given 

500 (58.4%) 

Face to face 

interview by 

physician 

Rome II criteria for 

functional 

incontinence (Y) 

4.6% 

(2.9-6.8) 
Yes 3/4 

MacClennan et al. 

(British Journal of 

Obstetrics and 

Gynaecology, 2000) 

Clustered random sample; 

population register from 

urban and rural, South 

Australia; Age 15+ 

4400 (68.4%) 
Face to face 

interview 

Loss of control of 

motions in last 12 

months (also same 

question for flatus) 

(Y) 

2.9% 

(2.3-3.6)
*
 

No (questionnaire 

not validated) 
3/4 

De Miguel et al. 

(Anales del Sistema 

Sanitario de Navarra, 

1999) 

Stratified random sample 

(age and gender); Navarra, 

Spain; Age 20+ 

800 

(uncertain 

Face to face 

interview 

Any leakage of 

gas, liquid or solid 

stool 

8.8% 

(6.9-10.9)
*
 

No(uncertain 

response rate) 
2/4 

Lim et al. (Singapore 

Medical Journal, 2014) 

Stratified random sample 

(gender) ; national electoral 

roll, Singapore Age 21+ 

1000 (38.1%) 
Face to face 

interviewing 

CFIQ and 

Wexener but 

threshold not 

defined (Y) 

4.7% 

(2.8-7.4)
*
 

No (low response 

rate) 
2/4 
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 Selection Bias Information Bias Precision  
Quality Score 

(0-4) 

Coyne et al.  

(BJU International, 

2011) 

Matched Sample 

(age/sex/race/ education as 

per USA population); 

private internet 

YouGovAmerica database 

by; Age 40+ 

5002, 

(62.2%) 
Internet Survey 

How often do you 

experience 

accidental loss of 

stool? ≥ rarely, 

sometimes, often 

almost always (N) 

 

19.5% 

(17.8-21.3)
*
 

No (age of 

recruitment; 

)sampling frame, 

questionnaire not 

validated) 

2/4 

Buckley et al.  

(International Journal of 

Clinical Practice, 2009) 

Random selection;  private 

internet database, England, 

Scotland, Wales; Age 18+ 

7000 (14.9%) 
Internet based 

survey 

Leakage from the 

bowel which was 

bothersome in the 

course of daily life 

(N) 

11% 

(8.8-12.6)
*
 

No (poor response 

rate; questionnaire 

not validated) 

1/4 

Note. Table arranged by Data Collection Method and Quality Score. 
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2.4.1 Association of Variables to Study Prevalence Rates 

2.4.2 Age range 

Studies included “adult populations” with a varying minimum age of recruitment. The 

majority (21 of 30 studies) included populations with a minimum age of recruitment 

from between 15 and 21 years of age.  Only five studies included subjects from a 

minimum recruitment age of 40 or over (13, 64-67). Two studies did not report their 

specific age range (68, 69). No relationship between the age of inclusion and FI 

prevalence rate was observed.  

2.4.3 Response rates 

Response rates varied from 14.9% to 89%, with 20 out of the 30 studies having 

response rates of 50% or greater (table 2.2). Higher response rates were observed in 

studies including only populations aged 40 and over and those that used health authority 

registers for sampling frame. Response rates were not associated with reported 

prevalence rates. 

 Study Methodology 2.5

2.5.1 Sampling frame, sampling method, and sample size 

Table 2.2 summarises the study designs for all included studies. No association was 

seen between reported prevalence rates and sampling frame, methods and size. 

The commonest sampling frames utilised were electoral rolls and population registers. 

Higher response rates were noted for private research databases and health authority 

registers. 

Random sampling was used in 25 of the 30 studies (11, 13-15, 58-64, 67, 68, 70-81), 

eleven of which used stratified random sampling (13, 14, 61-63, 70, 73, 75-77, 79), 
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stratifying mainly for age and gender. Three studies used cluster stratified random 

sampling to include representative participants from a wide geographic area (58, 59, 

82). One study used non-random matching to establish a sample with characteristics 

representative of the national population (65), and another used non-random cluster 

sampling (83). The sampling frame could not be determined for one study (66). 

Wide variations were seen in study sample sizes, ranging from 500 to 64,749. Only 9 of 

the 30 included studies provided a power calculation or justification for the sample size 

used in the study (11, 58, 59, 62, 68, 69, 71, 79, 82).  

2.5.2 Data collection method 

Table 2.3 demonstrates the effect of data collection methods on reported prevalence 

rates. Postal survey with self-administered questionnaires was the commonest data 

collection method, followed by face-to-face and telephone interviews. Personalised  

data collection methods (telephone and face-to-face interview surveys) reported  lower 

rates of FI prevalence compared to postal surveys and reported narrower ranges of FI 

prevalence compared with postal surveys (2.8–8.8 versus 1.4–17.8 per cent 

respectively).  

Table 2.3 Response Rates for Different Survey Methodologies 

Data Collection 

Method 
Postal Survey 

Postal Survey 

with telephone 

follow up 

Internet Survey 
Telephone 

interview 

Face to 

face 

interview 

Number of Studies 16 2 2 4 6 

Response rate range 30-80.5 48.1-89 14.9-62.2 10.8-73 38.1-71.0 

FI prevalence rate 1.5-16.8 1.4-12.7 10.6-19.5 2.1-6.9 2.8-8.9 

 

Buckley et al and Coyne et al. both employed Internet surveys for data collection (65, 

73). Reported prevalence rates were 10.6% and 19.5%. However, both studies were 
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limited by the use of sample frames which inadequately represented a general adult 

population and the lack of the use of a validated questionnaire.  

2.5.3 FI definition 

Varying definitions were used to report FI and are recorded in table 2.2. In general, 

definitions were either based from principles from symptom severity scales or 

functional symptom criteria.  

Table 2.4 demonstrates the prevalence rates from studies reporting functional FI, 

defined by ROME II Functional Gastrointestinal Disorders criteria (84). Prevalence 

from four studies using ROME II criteria were combined with the reported prevalence 

from Drossman et al.(76) who used a closely associated definition set prior to the 

development of the ROME II working party definitions. The combined functional FI 

prevalence was 5.9% (5.6% -6.3%).  Koloski et al (77) also reported functional FI, but 

modified the time scale to present 1 and 12-month prevalence rates so was not included 

in pooled analysis. 
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Table 2.4 Prevalence Estimate of Functional FI (Rome II) 

Studies investigating Functional Incontinence (Rome II Criteria) 

Study 
Data collection 

method 

Response 

rate(%) 

Number of 

respondents 

FI prevalence 

rate(%) (95%CI) 

Boyce et al. Postal 62.2 762 7.6 (5.8-9.5) 

Bytzer et al. Postal 57.7 8657 4.2 (3.8-4.7) 

Drossman et al. Postal 66 5430 7.8 (7.1-8.6) 

Lopez-Colombo et al. Face unclear 500 4.6 (2.9-6.8) 

Thompson et al. Telephone <50* 1149 6.8 (5.4-8.4) 

Total Range for FI prevalence 4.2-7.6 

Combined Functional FI prevalence 16498 5.9 (5.6-6.3) 

Note. *Exact response rate unable to be determined due to study methodology. 

 

Table 2.5 presents the parameters used to define FI for each of the remaining 24 studies. 

The parameters used in definitions included: minimum frequency; type of stool leakage; 

impact on life (pad usage, lifestyle impact, or staining); and the use of a defined severity 

scale. Only 2 pairs of studies used identical definitions – (Ditah and Whitehead (58, 59) 

and Perry and Brittain(64, 67).   

Figure 2.2 demonstrates the effects of varying definition parameters on reported FI 

prevalence.  Frequency and type of stool were the main determinants of the differences 

in reported FI prevalence. 

Studies used definitions of FI that varied in frequency from ‘several times per month’ to 

‘any incontinence in the last year’. Definitions including incontinence frequency of 

“several times per month” (figure 2.2, red bars) reported the lowest FI prevalence 

(0.93% to 3.3%) (64, 67, 81, 83). Of these studies, Walter et al. included only solid 

stool and had the lowest figure (0.93%).  
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Frequency definitions of “at least once per month” (figure 2.2, yellow bars)(58, 59, 63, 

74, 79) and “any in the last year” (figure 2, green bars) (13, 15, 61, 69-71, 78, 80) 

reported similar range of prevalence rates (8.3%-17% and 2.2%-16.8% respectively).  

Exclusion of face-to face or phone interview methods (figure 2.2, blue circles - 

associated with lower reported prevalence rates), and exclusion of “flatus” definition 

(figure 2.2, red circles - which were associated with higher reported prevalence rates), 

resulted in further similarity of FI prevalence rates (11.2% to 12.4% for “at least once 

per month” and 10.6% to 13.1% for “any in the last year”).  

Inclusion of “flatus” in study definitions (anal incontinence) (14, 63, 80) was associated 

with the highest FI prevalence rates (15% to 17%) irrespective of frequency differences 

in the definition (figure 2.2, red circles). MacClennan et al. and Nelson et al, reported FI 

definitions including “flatus” which had low prevalence estimates (2.9% and 2.2% 

respectively), however, both studies also included personalised (face-to-face and 

telephone) data collection methods (69, 78).   

Three studies (14, 63, 74) including “pad usage” in their definition had an estimated 

prevalence range of 11.2 - 17%. However, 2 of these 3 studies included “any leakage” 

in their type of stool definitions. Three studies (64, 67, 83) including “staining” in their 

definition reported low prevalence ranges (1.3-3.3%) but all three included “several 

times per month” in their definitions. Five studies (61, 63, 73, 74, 83) included 

“lifestyle impact” in their definitions, which did not impact estimated prevalence rates.  

Nine studies (58, 59, 62-64, 67, 71, 74, 79) included various severity scales in their 

definitions, including: FISI; St Mark’s  tool by Vaisey et al.; the Wexner score by 

Millar et al; and one developed by Bharucha et al.(85-92). Despite studies using 
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comparable severity scores, estimated prevalence rates varied widely (1.5% - 17%), 

likely reflecting the heterogeneity of stool type and frequency definitions used by the 

different studies. 

FI prevalence at a threshold of at least once per month for liquid or solid stool was 8.3% 

- 8.4% for face-to-face or telephone interviews, and 11.2%-12.6% for postal surveys. 

These results excluded studies likely to underestimate (personalised data collection 

methods and incontinence frequency of “several times per month”) or overestimate 

(“flatus” inclusion in definition) the FI prevalence.  

 

2.5.4 Study quality 

Study quality was scored out of 4 and recorded in table 2. In total, 19 out of the 30 

included studies were deemed of high quality. Bias was adequately minimized in only 

10 studies.  

Validated questionnaires were utilised by 12 of 30 studies. (13-15, 58, 59, 61-63, 70, 

71, 74, 79). Three of these did not specifically validate their questionnaire but used the 

FISI or Wexner scoring systems,(58, 59, 74) both of which have been previously 

validated in patient populations in the past. Six studies (11, 68, 72, 76, 77, 82) used the 

Rome I or Rome II functional definition criteria for FI, which is based on expert opinion 

and widely used in clinical practice and research. Twelve studies used tools that had not 

undergone validation (60, 64-67, 69, 73, 75, 78, 80, 81, 83). 
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Table 2.5 Summary of FI Definition and Effect on Prevalence of FI  

Study Definition Item 

Type of stool Pad usage  

Lifestyle 

Impact Staining Severity scale Frequency 

FI prevalence 

rate (%) 

Data Collection 

method 

Thomas et al.  any leakage no yes yes no several times a month 1.4 Postal + phone 

Brittain et al. any leakage no no yes VAISEY several times a month 1.5 Postal 

Perry et al.  any leakage no no yes VAISEY several times a month 3.3 Postal 

Walter et al.  solid only** no no no no several times a month 0.93 Postal 

Denis et al.  liquid or solid no no no no no time frame 6.0 Telephone 

De Miguel et al. any leakage no no no no no time frame 8.8 Face 

Coyne et al. any stool no no no no no time frame
+ 

19.5 Internet 

Buckley et al.  any leakage no yes no no no time frame 10.6 Internet 

Lam et al. any leakage* yes no no no no time frame 15.0 Postal 

Whitehead et al. mucus liquid solid no no no FISI at least once per month 8.3 Face 

Ditah et al.  mucus liquid solid no no no FISI at least once per month 8.4 Face 

Damon et al.  liquid or solid yes yes no WEXNER at least once per month 11.2 Postal 

Sharma et al  liquid or solid no no no FISI at least once per month 12.6 Postal + phone 

Lynch et al . any leakage* yes yes no WEXNER at least once per month
 

17.0 Postal 

Nelson et al.  any leakage no no no no any in last year 2.2 Telephone 

MacClennan et al.  any leakage* no no no no any in last year 2.9 Face 

Illnyckyj et al.  liquid or solid no no no no any in last year 3.7 Telephone 

Aitola et al liquid or solid no no no no any in last year 10.6 Postal 

Kalantar et al.  liquid or solid no yes no no any in last year 11.2 Postal 

Bartlett et al.  liquid or solid no no no WEXNER any in last year 12.7 Postal + phone 

Roberts et al. any leakage no no no no any in last year 13.1 Postal 

Siproudhis et al.  any leakage* no no no no any in last year 16.8 Postal 

De Souza Santos et 

al. inadequate information no no time frame 6.9 

Face 

Lim et al.  inadequate information FISI/WEXNER no time frame 4.7 Face 

Note. Arranged according to frequency definition. *Denotes definition included leakage of flatus (anal incontinence) 
+
quotes a rate but does not specify this **study 

also gives a rate of leakage of liquid stool but not a combined rate for solid and liquid stool. 
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Figure 2.2  FI rates in studies arranged by stool frequency definition. 

Only postal or telephone based FI prevalence studies are included. Blue circles indicate studies with telephone or face-to-face interview; all 

other studies used postal data collection. Red circles indicate postal studies with flatus in definition. Studies with the definition ‘several 

times per month’ had lower estimates of FI prevalence. Telephone and face-to-face interview were associate with lower estimates of FI 

prevalence regardless of stool frequency in definition. 



 Discussion 2.6

This study provides an up to date systematic review of studies investigating the 

prevalence of FI in community based adult populations. Previous studies reported wide 

ranges of FI prevalence from 0.4% to 19.6% (7, 24), partly owing to the heterogeneity 

of study designs. The present systematic review showed that FI prevalence estimates 

amongst studies are comparable when research methodologies are uniform.  The large 

reported variations in prevalence can mainly be explained by 3 factors: data collection 

methods; frequency of incontinence in FI definition; and type of stool leakage in FI 

definition (figure 2.2).   

Data collection methodology was shown to be a factor for influencing FI prevalence 

estimates. Lower prevalence rates were seen in personalised data collection methods 

(face-to-face and telephone interviewing) compared to postal surveys. This may be due 

to under-reporting with personalised data collection methods, an established reason for 

lower reported prevalence of sensitive subject areas from reluctance by individuals to 

accurately relay information due to embarrassment and stigmatisation (4, 5). Further 

supporting this is the similar prevalence reported between face-to-face and telephone 

surveys. One rationale for the use of personalised data collection methods over postal 

surveys is an expected higher response rate, reducing the risk of sampling bias (69); 

however, this was not observed in this review. Response rates were similar across data 

collection methods and were generally adequate with two thirds of all studies reporting 

>50% response rates.   

The parameters used in the definition also affected reported prevalence rates. Amongst 

the different parameters included in the definition of FI, two appeared to have the 

greatest influence on rates; frequency of incontinence and type of stool. Studies using 
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similar data collection methods and type of stool parameters in their definitions reported 

much lower FI prevalence when frequency thresholds were set at ‘’several times a 

month’’ compared to “at least once per month” (1.4% to 3.3% and 11.2% to 12.6% 

respectively). This suggests that defining incontinence frequency at a threshold of 

“several times per month” may be too restrictive to accurately represent the FI 

prevalence in the general adult community, leading to underestimation. Broadening the 

frequency threshold to “any in the year” resulted in little change to reported prevalence 

rates compared with “at least once per month”. To allow for a definition with enough 

sensitivity to reflect the general adult population, the authors recommend the use of “at 

least once per month” as the frequency threshold within the definition of FI. 

The inclusion of “flatus” in the type of stool parameter in FI definition was associated 

with higher prevalence rates irrespective of data collection methods or other definition 

components. To ensure consistent measurement, the authors recommend the use of 

“both liquid and solid stool” in the definition of FI. Measurements including flatus 

incontinence should be reported separately as “anal incontinence”.  

To reflect the general adult community population, studies examining the prevalence of 

FI in at risk populations, such as the elderly and those with previous obstetric trauma or 

diabetes were not included. This review demonstrated no association in the minimum 

age of inclusion and reported prevalence rates. However, because only 5 of the 30 

studies examined prevalence in subjects limited to 40 years and over, and because of the 

heterogeneous study designs and definitions, no age stratified analysis could be 

accurately made to comment on the association between age and reported prevalence.  
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Epidemiological research for population prevalence requires considerable investment 

and commitment in resources. The relative paucity of studies looking at population 

prevalence of FI in low and middle-income countries was therefore not surprising. In 

more resource constrained settings, studies were often designed to focus on at risk 

populations, for example women following birth trauma, so that appropriate therapy 

could be targeted (93-100). However, larger scale prevalence research is achievable by 

adapting research methods such as the study conducted by Zuckerman et al. (101). 

Further prevalence research from low and middle-income countries is important as there 

may be differences in the geographical distribution of disease prevalence, possibly as a 

result of varying rates of associated risk factors (24). Differences in FI prevalence 

between ethnic groups were not examined as a primary outcome in any of the included 

studies, however, oversampling in NHANES (National Health And Nutrition 

Examination Survey) datasets to assess reliable FI estimates in different ethnics groups 

showed no significant difference (58, 59).  

Whilst resource constraints may exist, it was noted in this review that the majority of 

studies were able to report response rates of over 50% from the general population. 

Sampling frames using health authority databases tended to achieve higher response 

rates. Internet based surveys provide a useful tool for simple acquisition and transferring 

of data in epidemiological studies. However, the quality of data from this survey 

method was often reduced by bias in sampling frames, limiting the applicability of 

results to the general population setting. It appears that no previous studies have directly 

compared data collection methods for estimating FI prevalence and this may be an area 

for future research. 
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Consensus in definition is important to allow for equal comparison of data to guide 

management, accurately estimate the burden of disease, and guide provision of 

resources for disease prevention and management. The use of ROME II criteria for 

functional FI resulted in a narrow range of FI prevalence estimates despite using 

different study designs. However, one weakness of using functional FI for defining FI in 

prevalence estimation is the possibility of underestimation as it excludes people with 

structural abnormalities (ROME II) (and neurological abnormalities in the more recent 

ROME III criteria), many of whom will be community based adults.   

Frequency and type of stool parameters within definitions are important variables 

affecting reported FI prevalence. Therefore, consensus definitions for these two factors 

are important to aid further research and policy development. To avoid underestimation, 

the use of anonymous survey collection methods and avoiding the use of “several times 

a month” frequency parameter is recommended. Removing “flatus” from the definition 

and categorising it separately will reduce the risk of overestimation of prevalence.  

Overall, this systematic review found very similar prevalence estimates of FI for 

community based adult populations, provided study designs and definitions were 

consistent. Important study design factors affecting reported rates of prevalence were: 

data collection method, frequency and the type of leakage of stool used in definitions. FI 

prevalence, defined by the authors as: “incontinence of liquid or solid stool, occurring at 

least once per month” was 8.3%- 8.4% for face-to-face or telephone interviews, and 

11.2%-12.6% for postal surveys.  
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 Conclusion 2.7

The results of this systematic review have made evident the effect of data collection 

method on estimates of prevalence and this will have implications on the choice of 

study design detailed in the next chapter. The variation of FI prevalence with definition 

is a theme highlighted by this review and will be explored later with particular reference 

to aspects of severity and impact of FI on quality of life (Chapter 5). Further, the need to 

use a definition consistent with existing literature to allow comparison of FI prevalence 

rates between studies and communities has been identified and needs to be 

acknowledged in subsequent analysis (Chapter 6). 
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Chapter 3: Methods 

 Introduction 3.1

This chapter details the methods used to undertake the main components of this research 

and builds on information gained from reviewing previous studies in the last chapter. 

The methods detailed in this chapter were viewed as those most appropriate for 

achieving some of the main aims of the research - determining an accurate estimate of 

the prevalence of FI within the New Zealand community, as well as understanding the 

differences in FI as a health outcome for Māori and non-Māori. This particular ethnic 

focus, in exploring the rates of FI between Māori and Non-Māori, meant that the 

principle of equal explanatory power was adapted as an essential consideration when 

designing the study. 

In this section the key aspects of study design are outlined. This includes: defining the 

target population; identifying an appropriate sample size to make valid conclusions 

about the target population; using a suitable sampling frame; and deciding upon the 

most appropriate information collection method.  

This chapter will also highlight the rationale for the use of a postal survey and detail the 

questions that were used for the NZ Bowel Control Study questionnaire, adapted from 

the New Zealand FI questionnaire(17), which was later developed into the 

Comprehensive FI questionnaire. (17, 25) The work of Macmillan, developing a tool to 

be used for the self-assessment of FI, must be acknowledged at this point. Her work in 

the design and validation of the New Zealand FI questionnaire has provided the initial 

impetus for this large national cross-sectional study in the area of FI.  
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Finally this chapter also outlines the methods used to optimise the response rate, data 

collection procedures, data management and data analysis, along with ethical 

considerations for this research.  

 Target Population 3.2

In the context of epidemiological research, the target population is defined as the entire 

group a researcher is interested in, the group about which the researcher wishes to draw 

conclusions. It has already been shown that previous studies investigating FI have 

frequently focused on at risk groups such as the institutionalised elderly and post-

partum females. Perhaps as a result of this the reported community prevalence has 

varied widely.(7) The main aim of this body of work was to obtain an accurate estimate 

of the prevalence of FI within the entire adult New Zealand community and in particular 

the difference between Māori and Non-Māori rates of disease. 

The target population for this study was therefore defined as Māori and Non-Māori men 

and women aged 18 years and above currently residing in New Zealand. Notably the 

study has been confined to the adult population. The term “encopresis” is commonly 

used for paediatric FI, and there have been very few prevalence studies of childhood 

FI.(102) The envisaged problems of data collection in a paediatric population, with the 

requirement of parental permission and assistance to take part in research, meant that 

the study was not extended to look at childhood FI.  

Age and gender were identified as important variables within the target population. 

Previous studies, minimising epidemiological sources of bias, have identified increasing 

prevalence of FI with increasing age.(4, 103-105) In each of these studies the age range 

selected was 18 years and over, with the exception of Siproudhis et al. who looked at 
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adults age 15 and over. The age range of 18 years and over selected for the target 

population in this study was deemed appropriate to explore age-associated differences 

in FI prevalence. In order to minimise the bias associated with over-sampling at-risk 

elderly age groups, stratification according to age was performed when obtaining the 

sample population and this is detailed later in the chapter. 

Gender differences have been identified in previous studies of FI. Despite this, there 

does not appear to be a clear consensus on the gender association with the disease. 

While injury to the pudendal nerve or sphincter muscle from prior obstetric trauma has 

been described as the primary risk factor for the development of FI,(12, 91) the disease 

has been reported as being almost as common in men as women (3) and some studies 

have even reported a higher incidence in men than in women.(4, 104) For this study 

similar numbers of females and males were expected to allow a gender comparison to 

be made. 

 Equal Explanatory Power 3.3

The first chapter details some of the other areas where health disparities between Māori 

and Non-Māori continue to exist in New Zealand and the factors that appear to have 

contributed to the level of inequality. Identifying the degree of disparity between Māori 

and Non-Māori in the context of FI is one of the primary aims of this study. This is 

important not only from a needs-based standpoint, whereby those identified as having a 

greater burden of disease should be made a priority in health research, but also because 

of the rights of Māori as the tangata whenua of New Zealand. As has been mentioned in 

the introduction, the rights of Māori as the indigenous people of New Zealand are 

embodied in the United Nations declaration of rights for indigenous peoples (43) and 

the Treaty of Waitangi, New Zealand’s founding document, which was signed to protect 
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the interests of Māori to prevent them from being disadvantaged by policies, processes 

and practice.(30, 44, 47, 106)   

Accordingly prevalence studies of health problems where inequalities between Māori 

and non-Māori are likely to exist should be structured to investigate this possibility. 

Given this premise, this national epidemiological study was required to be structured in 

such a way as to illuminate ethnic differences in disease prevalence, quality of life and 

healthcare, as well as ethnic inequalities in resource use relating to FI. 

The reasons for structuring this study in a way that allows collecting Māori health 

information to at least the same depth and breadth as that obtained for non-Māori people 

has been outlined. It is the principle of “equal explanatory power” that provides the 

statistical theory to facilitate this parity of information collection. (45) 

This principle asserts that based on current definitions a random sample of New 

Zealanders would result in approximately 15% of subjects being of Māori ethnicity and 

85% being non-Māori. Robson suggests that the overall sample would therefore be 

more representative of the characteristics of the non-Māori group. Thus in the context of 

health research, the sample would be more a reflection of Non-Māori social 

determinants of health, health behaviours, and use of health services and outcomes. 

Should this type of health survey be used to make inferences about ethnic disease 

differences, and policy decisions are made based on these inferences, the health 

disparities between Māori and Non-Māori may actually widen.(45) 

Robson proposes stratification by ethnicity to obtain equal numbers of Māori and Non-

Māori.(45) This mode of study design allows each group’s health outcomes to be 

analysed as separate populations and then direct comparisons can be made. The results 
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obtained can therefore be used to better address disparities through appropriate policy 

developed for each population. 

Harris et al. successfully used this principle in their study of obstructive sleep apnoea 

syndrome. For their postal survey 10,000 New Zealanders were selected from the 

national electoral roll; 5500 of Māori decent and 4500 non-Māori, aged between 30-60 

years, stratified in 10-year age groups. Due to an anticipated difference in response 

rates, approximately equal numbers of Māori and Non-Māori respondents were obtained 

(3645 and 3403 respectively.)(30) The principle has also been applied to other large 

prevalence studies for insomnia.(107, 108)  

To better illuminate the perceived differences between Māori and non-Māori ethnic 

groups the principle of equal explanatory power has therefore been used in this project. 

 Sample Size and Power Calculations 3.4

Based on the review performed by Macmillan(7)The background chapter demonstrated 

that the prevalence of FI within the adult community is estimated to lie within the range 

of 11.2-17% for postal surveys using the definition of leakage of stool at least once per 

month or any in the last year.(7, 102) The level of 15% was used to form the basis of 

sample size calculations for this study. This estimate is at the higher end of the 

postulated range, but represents a more conservative approximation for sample size 

calculation, whereby if the prevalence is assumed to be greater a larger the sample size 

is required to investigate the level of disease with similar confidence levels. This is 

demonstrated below, with a comparison between an estimate prevalence of 12% versus 

15%. Acceptable precision limits (95% confidence interval) were taken to be +/-1.75% 
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(i.e. 13.25-16.75% for 15%), given the wide range of documented estimates for the 

community prevalence of FI.  

With this information the required sample population ‘n’ can be calculated as follows: 

Note a comparison has been made between an assumed community prevalence of 15% 

(left side) and 12% (right side). 

Table 3.1 Comparison Between Assumed Community Prevalence 

Prevalence of 15% Prevalence of 12% 

0.0175 = 2*sqrt(0.15(0.85)/n) 0.0175 = 2*sqrt(0.12(0.88)/n) 

0.00030625 = 4*(0.15*(0.85)/n) 0.00030625 = 4*(0.13*(0.87)/n) 

n = 4*0.15*0.85/0.00030625 n = 4*0.12*0.88/0.00030625 

n = 1670 n = 1379 

 

A sample of 2000 adults from the total NZ population was therefore identified as being 

appropriate to be able to estimate the prevalence of FI within the New Zealand 

community to the precision levels set above. This figure was chosen despite being 

greater than those calculated above to allow for the expected level of response to the 

survey. 

Previous epidemiological studies of FI have reported varied response rates ranging from 

less 50% to 79%.(7) These studies have used a mixed array of data collection methods, 

but provide an indication of expected response rates when conducting questionnaire-

based research into an area with a sensitive subject matter. Harris et al. in their 

obstructive sleep apnoea study reported a response rate of 70.48%. This consisted of an 

18 question postal survey in which participants were asked to measure their own neck 

circumference. The response rates for Māori and non-Māori were 66.27% and 75.62% 
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respectively.(30) The response rates achieved in the insomnia study by Paine et al was 

72.5%. (107) 

Taking this information into account in particular the anticipated response rate and the 

need for equal explanatory power to allow comparison between Māori and non-Māori 

levels of disease, a sample population size of 2200 was been chosen for the Māori 

subgroup and 2000 for the non-Māori subgroup.  

Study power to detect difference in prevalence rates between Māori and non-Māori 

populations can be calculated as shown below. Here a 5% difference between the Māori 

and non-Māori populations has been assured. Response rates to the questionnaire of 

55% and 60% for Māori and Non-Māori respectively have been assumed. For 

comparison, the study power to detect a 4% difference has been shown on the right hand 

side. 

Table 3.2 The Study Power 

5% difference 4% difference 

alpha =   0.0500  (two-sided) alpha =   0.0500  (two-sided) 

p1 =   0.1500 p1 =   0.1500 

p2 =   0.1000 p2 =   0.1100 

sample size n1 =   1210 n2 =   1200 sample size n1 =   1210 n2 =    1200 

n2/n1 =     0.99 n2/n1 =     0.99 

Estimated power: 0.9549 Estimated power: 0.8160 

 

Thus with a sample size of 2200 for the Māori group and a 55% response rate, 

combined with a sample size of 2000 for the non-Māori group and a 60% response rate, 

the study expected 95% power to illuminate a five percent difference in FI prevalence. 
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 Sampling Frame and Survey Population 3.5

In New Zealand the electoral roll is a public register created under the Electoral Act 

1993. Within each parliamentary district (electorate), the roll contains the names of 

persons registered to vote. Enrolment is compulsory in New Zealand one the voting age 

of 18 is reached. The roll contains information regarding an individual’s name, age, 

occupation, address and descent Māori or not). (109, 110)  

Figure 3.1 below shows the comparison between the estimated eligible voting 

population and the actual voting population. Overall the coverage is 94.69% for the 

eligible voting population and as demonstrated graphically and within the table, 

coverage is poorer for the 18-24 age group is much better for those aged above 30.  

Table 3.3 Estimated Population Statistics as of 30 June 2007 using 2001 Census Data 

Enrolment Statistics as of 30 April 2007 

Age 
Est Eligible 

Population 
General Roll Māori Roll Total Enrolled Difference % Enrolled 

18 - 24 406,000 274,411 39,784 314,195 91,805 77.39% 

25 - 29 256,800 209,999 28,665 238,664 18,136 92.94% 

30 - 39 567,600 506,240 54,758 560,998 6,602 98.84% 

40 - 49 615,400 557,049 47,959 605,008 10,392 98.31% 

50 - 59 504,600 465,882 29,964 495,846 8,754 98.27% 

60 + 720,100 667,049 25,849 692,898 27,202 96.22% 

Total 3,070,600 2,680,630 226,979 2,907,609 162,991 94.69% 
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Figure 3.1.  Comparison of estimated eligible voting population to enrolled electors for 

the whole of New Zealand. Adapted from NZ Electoral Enrolment Centre 

(www.elections.org.nz). 

Given the nature of the information provided by the electoral roll and its’ coverage of 

the eligible population, the electoral roll was selected as the sampling frame for this 

research. It was deemed that this register could ensure the random national selection of 

participants as well as meeting the requirements for stratification by age and ethnicity. 

Further justification for its use is provided by the fact that the systematic review 

performed in the chapter 2 identified that response rates to the surveys in studies 

utilising national registers were higher compared with other sampling frames.  

As enrolment is compulsory, the Electorate Act contains detailed provisions regulating 

the persons and organisations that the NZ Electoral commision is able to disclose 

information in electoral format from the electoral rolls. Within this Act, section 112 -

114, provision is specifically made for the supply of information to “designated state 
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sector organisations for research purposes that relate to human health or a scientific 

matter.” Accordingly for this research, a successful application was made to Electoral 

commission for the supply of the electoral roll in electronic format for this research (see 

Appendix A).  

The electoral roll data provided certain fields that allowed sample selection to take place 

and also some baseline characteristic information about study participants. The Māori 

descent indicator field indicates whether someone is of Mäori descent or not, providing 

a convenient sampling frame for a national random sample of Mäori.(111) The 

electronic roll purchased includes all electors on both the Mäori and the general rolls.  

All electors, on both rolls are asked at enrolment if they are of Māori descent.  The 

Māori descent field is coded Y for yes, N for no, or left blank if an answer is not 

supplied.  The Māori sample was selected from those electors that answered yes to 

being of Māori descent.  The non-Māori sample was selected from those electors whose 

Māori descent field was no or blank. 

It is important to acknowledge the difference between Māori descent and Māori 

ethnicity. Māori descent is a biological concept, and requires people to know their 

biological ancestry. The concept of ethnicity differs from that of descent, having a 

social and cultural base. (111) This lived social and cultural reality is thought to be more 

closely aligned with a variety of outcomes including health and therefore ethnicity has 

been recommended as standard for study and commentary(112). With this in mind, 

whilst the Māori descent indicator allows for the convenient selection of a Māori 

sample, a further question in the survey (see later in the chapter) was posed to all 

participants in relation to their “ethnicity.” Accordingly analysis of data was performed 

on the basis of ethnicity as identified by the study participant.  
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With respect to age, the date of birth for individuals is not provided on the electoral roll, 

but the age range, within 12 month bands is provided. This allows for the date of birth 

to be estimated and stratification of the sample by age, thereby ensuring adequate 

numbers of potential study participants from each age group in the final sample. The 

exact stratification performed was undertaken in ten year age bands, beginning at 18-28, 

up until 78+. The final sample selected also utilised the principle of optimal 

sampling,(113) whereby an allowance was made for differing rates of FI within each 

age group. This is detailed further below in the selection on sample selection.  

Another important delimiter or field of reference provided by the electronic electoral 

roll data is the meshblock ID. For administrative purposes, Statistic New Zealand 

divides the country up into about 1900 Census Area Units (CAUs) of unequal size. At 

the time of the 2006 census there were 1927 CAUs and 41,376 meshblocks. The 

specific meshblock an individual belongs to is indicated on the roll.(114) This 

information is important as the NZDep2006 index of deprivation was created from in 

general one or two nearby meshblock and provides a measure of deprivation of the area 

in which a person resides.(115) This therefore can provide information on the socio-

economic status of the individual, discussed further later in this chapter.  

 Sample Selection 3.6

The process of sample selection is conceptually outlined in the schematic diagram that 

appears below (Figure 3.2). From the electronic copy of the electoral roll obtained from 

statistics New Zealand, 2000 individuals were to be selected – (based on previous power 

calculations allowing for an expected response rate of 50-60% and an FI prevalence 

estimate of 15% with CI interval of 1.75%, alpha 0.05).  
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The eventual 2000 selected were made up of individuals from six different age strata, 

(18-28; 29-38; 39-48; 49-58; 59-68; 69-78; 79 plus), to ensure adequate representation 

of each age group. This stratified for age took into account both the numbers in each ten 

year age band and also allowed for the fact that rates of FI were likely to be higher in 

those in the older age level groups (as outlined in the previous chapter). 

In line with this, the prevalance rates for FI obtained by Kalantar et al.(61) were applied 

to obtain the numbers required in each age group strata: 18-39 - 7%, 40-59 - 12% and 

60+ - 17%. Using the formula N_i x sqrt(P_i(1-P_i) the numbers needed to sample in 

each age band were calculated by multiplying the total number in each age group by the 

square root of the product of the proportion estimate and one minute the proportion 

estimate, as follows:  

 Age 18-28 = 456387*sqrt9(0.07*0.93)) 

 Age 29-38 = 536389*sqrt((0.07*0.93)) 

 Age 39-48 = 606257*sqrt((0.12*0.88)) 

 Age 49-58 = 514530*sqrt((0.12*0.88)) 

 Age 59-68 = 383139*sqrt((0.17*0.83)) 

 Age 69-78 = 235470*sqrt((0.17*0.83)) 

 Age 79+ = 150415*sqrt((0.17*0.83)) 

These values obtained were then divided by the sum of total of the values, and 

multiplying this figure by 2000 resulted in the following numbers sampled within each 

ten year age band:  

 Age 18-28 =  257 

 Age 29-38 =  302 
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 Age 39-48 =  435 

 Age 49-58 =  369 

 Age 59-68 =  318 

 Age 69-78 =  195 

 Age 79+ =  125 

This sample of 2000 obtained was deemed to be a representative sample of New 

Zealanders in order to make inferences about the New Zealand population at large. 

(Yellow box in figure 3.2). This group is referred to as the “prevalence” sample or 

group and was used to obtain cross-sectional NZ population estimates. 

The next step was to obtain the samples of 2200 Māori and 2000 non-Māori. Once the 

prevalance 2000 had been obtained using the random number selection in Microsoft 

access using an appropriate query, this group was examined and sorted by the Māori 

descent indicator. As shown below, of the 2000, 271 indicated a ‘Y” in the Māori 

descent indicator. The age band level for each of this sample of 271 Māori were noted. 

The remainder of the 2000 group – 1729 were by default non-Māori.  

In order to obtain a sample of 2200 Māori and 2000 Māori, the electoral roll database 

was again sampled randomly. A further 271 non-Māori individuals were selected to 

obtain a sample of 2000 non-Māori. This 271 were selected limiting the randomisation 

by the Māori descent indicator either ‘N’ or blank, and within the ten year age band 

from which the original 271 Māori belonged.  

In order to select the 2200 Māori, adding to the 271 from the original prevalence 2000, 

1929 individuals were sampled randomly, limiting the selection only to those that had 

indicated ‘Y’ on the descent indicator. Once again this Māori sample was stratified 
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according to the numbers of Māori in each ten year age band in the population at large, 

as well as the assumption that rates of FI would increase with age. The same estimates 

from Kalantar et al.(61) were used. The numbers in each ten year age band were 

obtained as follows: 

 Age 18-28 = 93068*sqrt9(0.07*0.93)) 

 Age 29-38 = 93515*sqrt((0.07*0.93)) 

 Age 39-48 = 88354*sqrt((0.12*0.88)) 

 Age 49-58 = 60770*sqrt((0.12*0.88)) 

 Age 59-68 = 33924*sqrt((0.17*0.83)) 

 Age 69-78 = 16859*sqrt((0.17*0.83)) 

 Age 79+ = 5025*sqrt((0.17*0.83)) 

These values obtained were then divided by the sum of total of the values, and 

multiplying this figure by 2200 resulted in the following numbers sampled within each 

ten year age band:  

 Age 18-28  =  394 

 Age 29-38 =  385 

 Age 39-48 =  475 

 Age 49-58 =  324 

 Age 59-68 =   218 

 Age 69-78 =   103 

 Age 79+ =  30 
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Figure 3.2  Sampling schema. NB stratification was also performed for age (see text). 

In this way a total sample of 4200 New Zealanders (2200 Māori and 2000 non-Māori) 

was obtained stratifying for age and ethnicity applying the principle of equal 

explanatory power.  

 Data Collection Methods 3.7

Traditionally, three main methods for data collection have been described. These are 

face-to-face interviewing (personal interviews), self-administered questionnaires (either 

by mail, over the internet, in the office, classroom, or other group-administered setting) 

and telephone interviews.  More recently computer assisted and computerised modes of 
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data gathering, along with internet based questionnaires have been developed as 

approaches for data gathering. (116) 

Face to face interviewing is the mode in which an interviewer administers a structured 

questionnaire to a respondent, in the presence of the respondent. Telephone 

interviewing is much the same however communication between the respondent and 

interviewer is made via a telephone.  

One of the most common forms of self-interviewing has been through the mail. Mail-

out surveying involves a respondent receiving a structured questionnaire and an 

introductory letter by mail, answering the questions in his/her own time without any 

assistance, and sending the questionnaire back. (117) 

For each of the three data collection methods mentioned above, a computerised version 

is available – computer assisted personal interviewing (CAPI), computer assisted 

telephone interviewing (CATI), and computer assisted self-interviewing (CASI). For 

CAPI, the interview is performed and the results are programmed into a portable 

computer that the interviewer can carry to the place of the interview. With CATI, the 

questionnaire is displayed on a computer screen which the interviewer can complete 

while he/she conducts the telephone interview. This form of data collection has been 

used extensively in recent times for large scale market research. CASI is the collective 

term that umbrellas a number of newer technologies that may be used for self-

interviewing data collection purposes. These include: portable digital assistants (PDAs), 

the internet, touchtone data entry, voice recognition entry and FAX capabilities through 

personal computers. (118) 
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The strengths and weaknesses of each method are highlighted in the previous chapter 

and what is also evident is the fact that the method of data collection can influence 

population estimates for the rate of FI. As has been demonstrated in the systematic 

review, after accounting for difference in FI definitions, face to face and telephone 

interviewing resulted in lower rates of FI estimates compared with postal surveys. It has 

previously been acknowledged that studying a sensitive subject area with face-to-face 

interviewing may result in individuals being reluctant to relay accurate information due 

to embarrassment and stigmatisation.(5, 69) In addition to this, when face-to-face and 

telephone interviewing methods were compared to each other they resulted in similar 

prevalence rates of FI.  

The possible justification for the use of telephone and face-to-face interviews is that 

when certain subject areas are studied, higher response rates can be achieved compared 

with postal surveys by establishing rapport with participants;(69) however this was not 

the observation for FI. Response rates did not differ across the different data collection 

methods as described in the previous chapter.  

A further observation from the review was that whilst internet based surveys provided 

ease of access and transfer of data, it was very seldom that an internet based survey 

could be conducted using a sampling frame truly representative of population it sought 

to evaluate. In addition these type of surveys did not always result in higher response 

rates.(119-121)  

Therefore, after weighing up the relative strengths and weakness of each data collection 

method it was decided that a postal survey would be conducted to best achieve the aims 
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of estimating the prevalence of FI in the NZ community and explore differences in rates 

of FI between Māori and non-Māori. 

 Questionnaire 3.8

In order to perform a large scale national study of this nature a robust tool was required 

not only as the measuring instrument for rates of FI, but also to allow collection of 

demographic details, risk factors, severity and quality of life measurements. It has been 

noted in the past that very few cross-sectional studies in the subject area of FI have 

utilised validated and reliability tested assessment tools.(7)  

For this study, in order to avoid the problems that can be associated with poorly 

designed questionnaires, the New Zealand FI questionnaire (NZFIQ) (17) later adapted 

to the Comprehensive FI Questionnaire (CFIQ)(25), was adopted and modified for use.  

The NZFIQ was designed using pre-existing questionnaires, literature review and expert 

opinion. Patients and experts undertook face validity testing. Evaluation of construct 

validity, criterion validity and test-retest reliability was also performed.  One hundred 

and four patients completed the questionnaire and were randomly allocated to complete 

a two-week stool diary or repeat the questionnaire. Construct validity testing comprised 

confirmatory factor analysis and internal consistency testing of the quality of life scale. 

Known groups validity of the entire questionnaire was tested against the responses of 77 

healthy community controls using regression models. Comparison of results from the 

questionnaire and stool diary was used to assess criterion validity. Test-retest reliability 

was calculated from the repeat testing using kappa, weighted kappa and intraclass 

correlation coefficients.(17) 
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The NZFIQ achieved very good face validity, the internal consistency of the scale was 

high (overall Cronbach alpha = 0.97). Patients and controls answered all aspects of the 

questionnaire significantly differently (p<0.01) in the known groups validity testing. 

Criterion validity assessment found mean differences close to zero for stool frequency, 

and type and severity of incontinence. (17) 

3.8.1 Modifications to NZFIQ for Bowel Control Study 

The final self-administered questionnaire that was used for mail-out in the postal survey 

is included in appendix A. Compared to the NZFIQ a few changes were made. Firstly, 

the Bristol stool scale was removed. In the past this has been designed and validated for 

use in healthy subjects and patients with IBD.(122, 123) In her study Macmillan noted 

that it was unclear whether the scale could be adopted for use in subjects with FI.(17) 

For this reason and in order to reduce the time for survey completion the scale was not 

included in the final questionnaire for mailout.  

Secondly, because of the challenges demonstrated in finding a definition of FI that 

identifies all those to whom management should be offered, a single question, “Do you 

feel you have a problem with bowel control?” was added, (question 6).  This novel 

question was introduced to allow individuals to give a global self-assessment of their 

bowel function independent of specific symptom or frequency criteria for FI and aimed 

to focus on the individual’s perspective. The discrepancy between what clinicians and 

patients regard as most concerning FI symptoms has been documented in the past. (88) 

In this way this question was used as an attempt to identify whether subjects could 

provide a binary overall indicator of their bowel function and to explore the 

implications of different outcome definitions for FI, one of the main objectives of the 
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study. It should be acknowledged that this specfic question had not undergone any 

specific validation. The implications of the inclusion of this question are discussed 

further in chapter 5.  

An effort was also made where possible to combine questions and reduce the time 

required to complete the survey but also retain the same level of information 

communicated by study participants. This resulted in combining questions 19 and 21 as 

well as questions 26 and 27 from the NZFIQ. 

Graphics, fonts and the size of the questionnaire were also altered with a view to 

improving face validity and ease of self-administration after consulting expert opinion 

within the Department of Surgery, University of Auckland. The final colour 

questionnaire appeared in A5 size (cf. NZFIQ A4 size) which also assisted mailout and 

printing (see Appendix A). 

3.8.2 Demographics 

3.8.2.1 Age and ethnicity 

Age has been established in previous studies as being associated with FI.(61, 69, 78) 

The inclusion of a question asking participants to record their age in digits was 

important to provide a more accurate measure than the one year age band information 

provided by the data from the electronic electoral roll data. No previous study has 

purposefully sought to look at ethnic variations in rates of incontinence and thus in the 

questionnaire used for this research questions related to ethnicity were vital. Given the 

fact that one of the main outcomes of the research was measuring the difference 

between Māori and non-Māori rates of incontinence and that the study was powered to 

investigate this difference, the priority recording of ethnicity was chosen for this 
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analysis, whereby participants were asked which ethnic group they identified with. The 

alternatives to this priority recording would include: total response output whereby each 

response is counted and the total counts sum to more than the total population; or sole 

and combination output where extra combination categories are defined for those 

identifying with multiple ethnicities. The main focus was Māori versus non-Māori 

ethnicity and if this was recorded either sole or in addition to other ethnicities this met 

inclusion for analysis by Māori. Individuals were able to state explicitly all of the 

ethnicities that applied to them allowing a comprehensive record to be obtained for 

possible alternate analysis.  

3.8.2.2 Socio-economic status 

There is no clear consensus regarding measures of socio-economic status in the context 

of epidemiological research and appropriate measures vary depending on context, 

region and subject matter. Very few prior studies have analysed the association between 

FI and socio-economic status, which further compounds the problem of which measure 

is most appropriate. Macmillan in her design of the NZFIQ argues that whilst income, 

occupation and education are the main measures traditionally used, in the context of FI 

for those potentially most at risk this may prove difficult – the retired elderly, women in 

unpaid work and beneficiaries. To overcome the problem of the retired elderly not being 

included in the questionnaire – Macmillan includes questions regarding previous 

occupation and also highest level of educational achievement in the NZFIQ.(17) 

Whilst not part of the questionnaire, the NZDep2006 score was used in this study as a 

measure of socio-economic status. This is a composite index that measures small 

geographical area deprivation combining nine different variables. These variables 

include no access to a telephone, unemployed, no access to a car, single parent family, 
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no education qualifications, not living in own home, receiving a means-tested benefit, 

low household income and overcrowded home.(115) NZDep 2006 provides a 

deprivation score for each meshblock, an individual’s meshblock area is indicated on 

the electoral roll.(115) A meshblock with a value of 10 is in the most deprived 10 

percent of small areas in New Zealand. Increasing levels of deprivation have been 

associated with higher mortality rates and higher rates of many diseases.(115)  

NZDep 2006 provides a geographical based area measure of deprivation however this 

may not represent an individual’s level of deprivation, based on the principle of 

ecological fallacy. Therefore, the questions on occupation and education were included 

in the questionnaire in order to provide more individualised variables to reflect socio-

economic status if required.  

3.8.3 Associated Conditions/Aetiological factors 

In accordance with up to date literature and reviews, the questionnaire contained 

multiple questions relating to aetiological factors grouped into the surgical and medical 

history section. The table below details the main categories of casual factors for FI, all 

of which were encompassed in the questionnaire. 
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Table 3.4  Main Categories of Casual Factors for FI  

Causal Factor Condition 

Sphincter defects due to: 

Obstetric injury 

Anorectal surgery 

Inflammation 

Congenital abnormalities 

Inadequate rectal sensation secondary to: 

Central causes – stroke, dementia 

Spinal Cord compression 

Diabetes 

Pelvic floor denervation due to: 

Obstetric pudendal neuropathy 

Chronic straining at stool 

Diabetes 

 

Specific questions relating to urinary incontinence (both stress and urge) were adapted 

from the King’s health questionnaire.(124) Urinary incontinence and FI have been 

described as sharing common pathophysiologies. The Rome II criteria was adapted into 

question form to allow assessment of constipation and obstructed defecation.(17, 125)  

3.8.3.1 Obstetric factors 

 A significant section within the questionnaire was devoted to establishing the study 

participant’s obstetric history. Previous studies have shown that vaginal delivery is 

associated with FI in the short and long term possibly through anal sphincter disruption 

or pudendal nerve injury.(126, 127) Other factors that have been linked with the 

potential development of FI or pelvic floor disorders, these include:  third or fourth 

degree vaginal tears, instrumental delivery (unclear role for forceps or ventouse), 

prolonged second stage of labour and multiple births.(17, 126-130) Questions relating to 

all these factors were incorporated in the survey. Participants were also asked about 

whether or not particpants had had Caesarean section birth or a hysterectomy 

(abdominal or vaginal). In the past C-section has not been demonstrated to be protective 

for FI and the role for hysterectomy is unclear. (128, 131) 
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3.8.4 FI severity 

Whilst many different methods have been reported in the literature for assessing the 

severity of FI, the FISI (FI severity index) developed by Rockwood, a modification of 

the Wexner score has been employed in a variety of settings. This index can be used by 

patients and surgeons to rank symptom severity (see Figure 3.3). The patient ranking 

score has been included in the NZFIQ and this study’s questionnaire. Previously it has 

been shown to correlate well with clinical findings for patients after anal fistula 

surgery.(132) Macmillan was able to show good correlation between the NZFIQ and a 

two week stool diary with regard to stool frequency and incontinence type and 

severity.(17) Given the nature of the FISI table, it also allows a threshold for a specific 

definition of FI to be used at a particular frequency and type of stool, further justifying 

its inclusion.  
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Figure 3.3.  The FI Severity Index (FISI) table. *Adapted from Rockwood et al. and NZ 

FI Questionnaire(17, 88). 

3.8.5 FI and quality of life 

 It has been established that very few population studies of FI have examined quality of 

life amongst individuals reaching a threshold definition for FI.(7) The FIQLS Score by 

Rockwood et al. encompasses quality of life themes more relevant to individuals with FI 

containing 29 items broadly categorised into four areas of impact – lifestyle, 

coping/behaviour, depression/self-perception and embarrassment.(9) This has been 

evaluated to show both reliable and valid measurement of quality of life impairment in 

individuals with FI(9), and also has been tested locally in the context of the NZFIQ and 

shown to have high internal consistency. This was deemed to be appropriate for use in 

the NZFIQ with some adaptations to reflect cultural context. (17)  

3.8.6 Referral patterns 

The reluctance of individuals with FI to report symptoms due to stigmatisation is well 

documented. Within the questionnaire it was important to record whether those with 

symptoms of FI were able to discuss this with their family practitioner and/or other 

specialist/healthcare worker. In New Zealand patterns of referral require an individual to 

consult their family practitioner first and subsequently the practitioner decides whether 

referral to a specialist service is appropriate. Other health care workers – nurse, 

midwife, or physiotherapist may also refer a patient to the family practitioner and on 

occasion directly to a specialist. Information regarding this behaviour was collected in 

the questionnaire and has the potential to guide the degree of unmet need of those with 

FI at primary and secondary/tertiary level. 
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 Data Collection Procedure and Timeline 3.9

Having established the rationale for a postal survey with the use of a validity and 

reliability-tested self-administered questionnaire, extensive work was performed to 

design and plan the study and ensure all possible evidence based strategies could be 

employed to allow for maximum capture of information and optimal response rates.  

The following schema details the timeline of events and strategies employed to ensure a 

good response to the postal survey. 

 Mailout 1 – 22nd June 2007 

 Postcard - Friday 13th July 2007 

 Mailout 2 – 23rd July 2007 

 Mailout 3 – 6th August 2007* 

 Telephone F/U non-responders 20th August 

 (Data Collection period 23rd June – 28th February 2008)
1
 

Table 3.5  Strategies to Increase Response Rate 

Strategies to Increase Response rate 

Re-design of NZFIQ  

Postage paid reply envelope 

Multiple mailouts 

Right to refusal note 

Postcard reminder 

Cover letters – culturally appropriate for Māori and non-Māori 

Telephone F/U non-responders  

Incentive of Prize draw for all completed responses 

0800–BOWEL1 telephone number advice and option to complete questionnaire 

 

                                                 
1
 It is acknowledged that the final thesis write-up and publication occurred some time from the data collection period, 

however results were disseminated in conference proceedings and peer-review publication prior to thesis submission. Thesis write 

up was undertaken on a part-time basis during surgical training by the author. 
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As outlined above, an initial mailout of the questionnaire was followed by a postcard 

reminder and two additional mailouts. Finally telephone follow up was performed after 

matching individual’s addresses to phone numbers using phone book records. The 

process occurred from late June 2007 and responses were still being received through to 

early 2008.  

A private company Western Mailing Ltd. was hired to print and distribute the mailed 

out packages as well as the postcard reminder. Each individual being surveyed was 

allocated a unique identifier number which was related to whether they were part of the 

2000 “prevalence group” and/or Non-Māori or Māori groups. The number was printed 

onto each questionnaire in the form of a barcode which could then be scanned directly 

to track a response without knowing any personalised details of the study participant. 

Prior to each subsequent mailout these numbers were removed from the mailout list to 

avoid the same individuals receiving the same material. Responses were tracked on a 

Microsoft excel spreadsheet database.  

A cover letter personally addressed to the participant was included with each mailout. 

This detailed the institution, ethics approval and the aims of the research. Separate 

letters were sent to Māori and non-Māori participants. Copies of these letters are also 

included in appendix B. Each mailout also contained a postage paid reply envelop to fit 

the completed questionnaire and right to refusal note.  This refusal note could be filled 

and returned meaning that the participant would no longer receive mailout material or 

telephone follow up. This is also included in appendix B. 

Various strategies were employed to attempt to increase response rates to the survey. 

The NZFIQ was resized from A4 to A5 size, and a colour front page was used to 
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enhance the visual effect and overall appeal. Where possible questions were combined 

to reduce the length of the survey. Previous reviews have shown that more user friendly 

questionnaires are likely to yield better response rates.(133, 134)  

The postcard reminder which was sent after the first mailout is included in appendix B. 

This was designed to be humourous and light-hearted given the sensitive nature of the 

questionnaire. The final design of the postcard was approved by a Māori health expert 

and also tested for face validity amongst various academics and non-academics within 

the Department of Surgery, University of Auckland. Again the use of a follow up 

reminder as well as multiple mailouts have been shown to lead to better 

participation.(133, 134) With each subsequent mailout a new cover letter was sent along 

with a new questionnaire booklet. The postcard reminder and subsequent cover letters 

were also personally addressed (Appendix B).  

A further (fourth) mailout of the questionnaire was sent only to those participants that 

had filled out the right to refusal note as the number of refusal notes was very high 

approx. 11% (see next chapter) and it was felt that these individuals may have 

anticipated having to engage in further clinical research. (Appendix C). Evidence for 

this idea of an extended commitment this was the fact that many individuals completed 

the full questionnaire and also completed the refusal note. Prior to conducting the 

mailout, this proposal was discussed with the ethics committee. This mailout was 

prefaced with a specific cover letter (Appendix C) re-explaining the nature of the study 

and yielded a further 1.4% of responses. (See Chapter 4). 

During the course of the study a toll-free number was operational. The number was 

selected as appropriate to the study (0800-BOWEL1) and was linked directly to the 
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primary investigator’s cellular phone. This allowed individuals to ask questions about 

the survey, clarify answers, give feedback, and also complete the questionnaire. In order 

to complete the questionnaire the individual could quote their ‘PS’ (Postal sort) number 

unique to their questionnaire and mailout, which could later be linked to their barcode 

unique identifier. The number of responses obtained in this method is detailed in the 

next chapter.  

3.9.1 Return to sender mail 

Attempts were made to find contact addresses for participants whose mail was 'return to 

sender' (RTS). The electoral roll and the Telecom telematched file were two sources for 

theses contact addresses. 

The electoral roll provided a residential address for all participants and in some cases an 

alternative postal address. At the beginning of the mailing process, questionnaires were 

sent to the postal address if the participant had one, otherwise to their residential 

address.  During the survey period a new electoral roll became available (due to local 

body elections) with more up to date information on participants’ addresses. Another 

formal application was made for the latest electronic list in order to potentially find 

newer addresses for those that had initially been returned to sender. 

Where RTS mail had a residential address, the telematched file from Telecom was 

searched for an alternative address.  Where RTS mail was for a participant with an 

available phone number, this was tried in an attempt to find current contact details. 

3.9.2 Telephone follow up 

Following completion of the three mailouts, a telephone follow up strategy was 

employed to attempt to contact the remaining participants from whom a response had 
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not been received or alternatively from whom the mailout information was returned to 

sender.  

This was done using a Telecom search service (telematching) that provided all available 

listings on those in the survey sample for whom no response was obtained. This 

attempted to match names and addresses with phone numbers or alternate addresses for 

additional mailouts.  The telematching service provided different levels of matching for 

individuals searched for.  These included: 

 Type 0: Full match (complete match on all records supplied) 

 Type 1: Soft locality match (customer is matched, but an error is detected in either 

the city or suburb field) 

 Type 2: Soft number match (customer is matched, but an error in the unit/flat 

number is identified) 

 Type 3: Street number mismatch (customer possibly matched, but street number is 

missing or incorrect) 

 Type 4: Address mismatch (surname not found at supplied address) 

 Type 5: Invalid surname (surname not found in the directory) 

For participants' phone numbers not found using this service, the next source used to 

search for phone numbers was the internet whitepages (www.whitepages.co.nz). The 

web page requires entry of a surname and a location, such as town, street name or 

suburb, to retrieve a telephone number.  Both residential and postal addresses were used 

to search for participant phone numbers. 

A professional telephone research company with Uniservices was employed to conduct 

phone interviews. The interview team comprised of professionally trained health 
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research interviewers and where possible for Māori non-responders a Māori or 

culturally competent interviewer was used to conduct the phone follow up. (See 

Appendix B for telephone preamble). As with other large postal surveys, increasing 

effort was required to achieve the last incremental gains in response. (30) 

 Data Management 3.10

Once the completed survey was received and the response logged, the actual booklet 

was first scanned and all of the data from the questionnaire was entered separately into a 

spreadsheet in Microsoft Excel. Private data management company DataNZ was hired 

for this process.  

The colour questionnaires that were filled out were captured and stored by scanning 

page by page as digital photograph files (jpeg) and linked by barcode to the spreadsheet 

with the entered data. The digital photograph records of the questionnaires were stored 

in electronic folders according to the dates in which they were received.  

Free text answers were hand typed into individual cells in the Microsoft Excel 

spreadsheet and all choices were recorded if multiple options were selected by the 

participant. The remaining answers were recorded as they appear in the questionnaire. 

For the FI severity index (FISI) and FI quality of life scores (FIQLS) entries were coded 

based on the box ticked (row and column), letter for row and number for column. This 

was later converted into scores for analysis.  

A copy of all scanned questionnaires on CD was presented by DataNZ at the conclusion 

of the study period. A pilot of approximately 100 questionnaires was scanned and cross-

checked against the hard copy booklet to ensure accuracy of the data transfer.  
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For each individual all values for age were cross-checked against the electoral roll data 

one year age range. Where a discrepancy existed the survey was discarded as it was 

deemed that someone, other than the person intended had filled out the questionnaire, 

despite having a personally addressed cover letter, envelop and reminders.  

In order to match the electoral roll data (age range and meshblock ID, etc.) with the 

responses in the survey the ‘Vlookup’ function within Microsoft Excel was used. The 

matches were made by linking the pre-assigned unique identifier code number. 

Meshblock IDs were then linked to NZDep2006 scores which were obtain from the 

University of Otago Department of Public Health, Wellington. 

http://www.otago.ac.nz/wellington/departments/publichealth/research/hirp/otago020194

.html 

Telephone follow up data was received in Microsoft Excel spreadsheet format in line 

with the proforma developed for data entry from the paper questionnaire booklets. This 

was again identified by the unique identifier code number and linked to electoral roll 

data and NZDep data in the method discussed above.  

 Data Analysis 3.11

Data were analysed using the statistical package STATA version 13 and Microsoft 

Excel.  In accordance with convention in medical research, a p-value <0.05 was treated 

as significant.  

3.11.1 Response rates 

Response rates were calculated using the unique identifier codes allocated prior to the 

mailouts within a separate Microsoft Excel response database. The first two digits of the 

code number allowed identification of the sample from which the participant had been 
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selected – Prevalence, Māori or non-Māori groups. Thus the appropriate denominator 

for response rates could be identified. Logistic regression was used to test for the 

independent associations of Mäori descent and deprivation on response rates.  

3.11.2 Data cleaning 

In order to maximise the data available and reduce the impact of potential missing 

values within the data some rules were developed. For the age variable, whilst study 

participants were asked to provide their age in digits, if they did not answer this 

question, the age was taken from the median of the age range from the electoral roll data 

to the study start date. This allowed for a complete dataset for the age variable 

(adjusted).  

As is described in more detail in the next chapter, analysis of the outcomes and data was 

performed based on the study participants selection of ethnicity as opposed to descent 

from the electoral roll. Because the ‘ethnicity’ could not be determined for non-

responders all response data was analysed with respect to Māori ‘descent’.  

The question regarding parity in the survey asked how many babies to which a woman 

had given birth. If this were left blank, yet other components of the questionnaire were 

filled out, this was recording as no babies given birth to, rather than a missing value.  

3.11.3 Definitions and Quality of life 

For this section mean and 95% confidence intervals for proportions were calculated in 

the usual way. Tests of means were by Student t test. The scaled rectangle diagram was 

produced by SPAN software and the method developed by Marshall et al.(135-138) 

3.11.4 Prevalence, Māori and non-Māori samples 
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In the risk factor and associated condition univariate analyses the primary breakdown of 

data is by Prevalence, Māori and non-Māori groups. Full analysis was also conducted 

by gender though most of the relevant tables are included only in the additional tables 

section. Where proportions are calculated, exact binomial 95% confidence intervals are 

given. The primary comparisons of interest are between Māori and non-Māori 

proportions or between proportions with FI and the risk factor/condition, and without FI 

and the risk factor/condition. Proportions are also compared within each. These 

proportions are tested by standard T-test for difference of proportions or chi-squared 

tests and specified in the relevant section. For continuous data, where the distribution 

was normal, t-tests were used to test for differences in the mean.  

3.11.5 Logistic regression 

Logistic regression was undertaken to determine variables independently associated 

with the outcome variables, FI, urinary incontinence and the bowel control question, 

using the statistical package STATA version 13. Separate analyses were performed for 

females. The main purpose of these analyses was to build a model to explain the 

outcomes based on the variables identified as possible associates with the outcomes. 

Separate analyses for females were performed to take into account obstetric risk. 

Logistic regression was also performed to explain any possible differences between 

Mäori and non-Mäori for the outcomes after controlling for other variables. 

 Ethical Considerations  3.12

The main ethical issues involved with this study were around confidentiality. The study 

investigators kept all responses to the survey anonymous. As mentioned, participants 

gave information about their bowel habit in the anonymous self-administered 

questionnaire and returned this in the postage-paid reply envelope addressed directly to 
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the Department of Surgery, University of Auckland. The results from the questionnaire 

were recorded into the computer database under the unique identifier code number, 

which was scanned from the barcode on the questionnaire. The questionnaire filled out 

by the participant did not have the participants name on it and was only be identified by 

the code number. In this way those performing data entry were also blinded to the 

identity of the person that had completed the questionnaire. The study investigators are 

keeping the information completely confidential in a locked cabinet for 10 years in the 

Department of Surgery.  

During the process of telephone matching, again records and names were kept separate 

from responses and only the unique identifier was linked to response data. Responses 

given via the toll free number were recorded by having the individual quote their unique 

‘PS’ number on the front of the questionnaire booklet. The health research interviewers 

performing the telephone follow up were not involved in any data management or 

analysis. 

The incentive of a prize draw offered to all participants to complete the questionnaire 

was discussed formally when gaining ethical approval as this was seen as a form of 

lottery. Incentives have been used in similar types of studies and have been shown to 

increase response rate across all socio-economic groups. For this reason no objection to 

its inclusion was raised. (30, 134) Further, as part of the questionnaire individuals were 

asked whether or not they wanted to participant in the prize draw and thus if they 

objected to the concept they had the choice to opt out. Ethical approval for the study 

was achieved through the Multi-region ethics committee, Wellington, New Zealand (see 

appendix A).  
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Chapter 4: Response Rates 

 Introduction 4.1

This chapter is divided into three sections. The first section examines study response 

rates, comparing responders and non-responders, and in particular explores response by 

ethnic descent, age, and socio-economic status. This analysis is made possible by the 

electoral roll information for the randomly selected study participants and by matching 

the Meshblock ID for individual addresses with NZDep2006 deciles. The second 

section details the composition of the analysed sample i.e. the characteristics of those 

individuals that gave completed responses. It outlines the numbers of responses that had 

to be excluded and the reasons for doing so, as well as the numbers of cases where 

missing data was identified and how this was dealt with in the analysis phase.  This 

section also provides an analysis of completed response by participant’s ethnicity in 

contrast to descent. In the final section, strength and weaknesses of the final sample data 

are discussed with regard to potential sources of bias and representation of the surveyed 

populations. 

 Response Rates 4.2

Analysis of the responders and non-responders was calculated using the information 

contained in the 2007 electoral roll data set for each study participant. This allowed for 

uniform comparison between responders and non-responders in terms of their 

demographic characteristics. Responses by age were calculated using the year of birth 

range from the electoral roll.  

It is important to note that response rates for the Māori and non-Māori samples were 

estimated using the Māori descent field available in the electoral roll. Because 
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“ethnicity” was directly asked as part of the questionnaire, the ethnicity of non-

responders could not be determined and therefore could not be used to calculate 

response rates.  The descent denominator was therefore used instead. This highlights the 

difference between descent and ethnicity for response and result interpretation discussed 

in more detail later in the chapter. 

4.2.1 Response rates at each data collection phase 

A summary of all responses from the Prevalence Group of 2000 and the Overall sample 

of 4200 is provided in table 4.1. 

Table 4.1  Responses from Total Sample at Each Data Collection Phase 

    Prevalence Group (sample size 2000) Overall (sample size 4200) 

 
Number 

(n) 

Percent of 

2000 (%) 

Cumulative 

percent (%) 

Number 

(n) 

Percent of 

4200 (%) 

Cumulative 

percent (%) 

Mailout 1 891 44.55 44.55 1587 37.79 37.79 

Mailout 2 167 8.35 52.9 350 8.33 46.12 

Mailout 3 59 2.95 55.85 120 2.86 48.98 

Mailout 4 16 0.8 56.65 32 0.76 49.74 

Phone 

Response 
13 0.65 57.3 29 0.69 50.43 

Telephone 

follow up 
25 1.25 58.55 43 1.02 51.45 

Completed 

Surveys 
1171 58.55  2161 51.45  

Refusal notes 209 10.45 69 377 8.98 60.43 

Total 1380 69.00  2538 60.43  

Overseas and 

Deceased 
8 0.4 69.4 19 0.45 60.88 

RTS 74 3.7 73.1 222 5.29 66.17 

No response 538 26.9  1587 33.83  

Total 2000 100  4200 100  
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From the prevalence sample of 2000, a total of 1380 or 69% of responses were received; 

58.55% were completed questionnaires and 10.45% were refusal notes, (tick box), see 

chapter 3 and Appendix B. For refusal notes a response was received to the mailout, 

however the individual chose not to answer the full questionnaire.  

Individuals did not need to state their reason for not wanting to complete the survey 

though some individuals did write free text responses here, often citing the fact that they 

did not want to be contacted repeatedly. Occasionally, both the refusal note and a 

completed survey were returned, perhaps indicating that individuals anticipated further 

involvement with the study investigators despite the fact that this was intended to be a 

“one-off” postal survey and was clarified as such in the cover letter and information 

sheet, see chapter 3 and Appendix B.  

From the total sample of 4200 (non-Māori and Māori), 2538 responses were received, 

resulting in a response rate of 60.43%. Of these a total of 8.98% sent back the refusal 

note, indicating the participant did not want to fill the questionnaire. Excluding the 

refusal notes, the total number of completed surveys was 2161 (51.45%). The number of 

individuals who were living overseas or deceased was 19. 

Table 4.1 shows that the 37.79%. of responses were received in response to mailout 1, 

Subsequent mailouts resulted in diminishing returns in terms of the number of 

completed questionnaires received. The distinction between ‘phone response’ and 

‘telephone follow up’ refers to the two different data collection methods that were 

offered to potential participants. ‘Phone response’ refers to the situation where a study 

participant phoned their response over the phone on the toll free telephone number that 

was in operation during the study. Participants completed a response this way by 
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quoting their ‘ps number’ mailout number on the mailed survey booklet (see chapter 3). 

This allowed for the research team to track responders whilst also ensuring anonymity 

of those participants. The ‘telephone follow up’ data collection method refers to the 

situation where non-respondents were phoned (independent of the study investigators) 

and asked to complete their questionnaire either over the phone with a research assistant 

(trained in conducting health questionnaires, again refer chapter 3), from the company 

sub-contracted to undertake this task, or by mailing it to the research team.  

Calculating a response rate as a proportion of the prevalence and total samples can be 

done in a number of ways and Table 4.1, 4.2 and 4.3 show this. Whereas Table 4.1 

demonstrates the estimation of response rates for the prevalence group and the overall 

group at each data collection stage, in tables 4.2 below (all responders) and table 4.3 

(completed questionnaires) response rates are also calculated adjusted for individuals 

who were unable to be contacted. RR1A shows the unadjusted response rate where the 

denominator was the total number of participants in the original sample (n=2000 for the 

prevalence group). The response rates were then adjusted based on the study inclusion 

criteria, with those living overseas and those deceased at the time of the survey removed 

from the denominator (RR2A). The final adjusted response rate excluded the “return to 

senders” as these individuals did not receive the questionnaire (RR3A).  
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Table 4.2  Response Rate Equations and Calculations for the Prevalence and Overall 

Sample 

 
Prevalence Group Overall Sample 

 
Equation 

RR 

calculation 

RR 

(%) 
Equation 

RR 

calculation 

RR 

(%) 

RR1A 

number of 

responders 
_________________________ 

2000 (number in 

original sample) 

= 1380/2000 69.00 

number of 

responders 
_________________________ 

number in original 

sample 

= 2538/4200 60.43 

RR2A 

number of 

responders 
_________________________ 

 (2000 - overseas 

and deceased) 

= 1380/1992 69.28 

number of 

responders 
_________________________ 

 (4200 - overseas and 

deceased) 

= 2538/4181 60.70 

RR3A 

number of 

responders 
_________________________ 

 (1992 - RTS) 

= 1380/1918 71.95 

number of 

responders 
_________________________ 

 (4181 - RTS) 

 

=2538/3959 64.11 

 

Table 4.3  Response Rate Equations for Completed Surveys for the Prevalence and 

Overall Sample 

 
Prevalence Group Overall Sample 

 
Equation 

RR 

calculation 

RR 

(%) 
Equation 

RR 

calculation 
RR (%) 

RR1A 

number of 

completed surveys 
_________________________ 

 

2000 (number in 

original sample) 

= 1171/2000 58.55 

 

number of 

completed surveys 
_________________________ 

 

number in original 

sample 

 

= 2161/4200 51.45 

RR2A 

 

number of 

completed surveys 
_________________________ 

 

(2000 - overseas and 

deceased) 

= 1171/1992 58.79 

 

number of 

completed surveys 
_________________________ 

 

(4200 - overseas 

and deceased) 

 

= 2161/4181 51.69 

RR3A 

 

number of 

completed surveys 
_________________________ 

 

(1992 - RTS) 

= 1171/1918 61.05 

 

number of 

completed surveys 
_________________________ 

 

(4181 - RTS) 

 

= 2161/3959 54.58 
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The following table, Table 4.4 shows the breakdown of responses for Māori and non-

Māori at each stage of the study.  

Table 4.4 Responses from Māori and Non-Māori Descent Samples at Each Data 

Collection Phase 

    Māori (sample size 2200) non-Māori (sample size 2000) 

 Number (n) 
Percent of 

2200 (%) 

Cumulative 

percent (%) 
Number (n) 

Percent of 

2000 (%) 

Cumulative 

percent (%) 

Mailout 1 659 29.95 29.95 928 46.40 46.40 

Mailout 2 187 8.50 38.45 163 8.15 54.55 

Mailout 3 60 2.73 41.18 60 3.00 57.55 

Mailout 4 15 0.68 41.86 17 0.85 58.4 

Phone 

Response 
14 0.64 42.5 15 0.75 59.15 

Telephone 

follow up 
19 0.86 43.36 24 1.20 60.35 

Completed 

Surveys 
954 43.36  1207 60.35  

Refusal notes 150 6.82 50.18 227 11.35 71.70 

Total 1104 50.18  1434 71.70  

Overseas and 

Deceased 
11 0.5 50.68 8 0.4 72.10 

RTS 153 6.95 57.63 69 3.45 75.55 

No response 932 42.36  489 24.45  

Total 2200   2000   

 

The response rate for the Māori sample was 50.18%, with 43.36% responses being 

completed surveys. From the non-Māori sample of 2000 a response rate of 71.70% was 

achieved with 60.35% completed surveys. This was a significant difference. (See table 

4.5 for test statistics).  
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Refusal notes were higher for the non-Māori sample (11.35%, 95% CI 9.96-12.74) 

compared with the Māori sample (6.82%, 95% CI 5.76-7.87, p <0.0001). However this 

was no longer significant when compared as a percentage of all responses, (15.8% for 

non-Māori versus 13.5% for Māori).  

The importance of multiple data collection phases to achieve the Māori response rate in 

particular, are highlighted in this table 4.4, with 29.95% of completed surveys for the 

Māori sample received after mailout 1 (i.e. mailout 2,3 and 4 ((187+60+15)/954), 

compared with 19.8% for the non-Māori sample ((163+60+17)/1207).  ‘Return to 

senders’ were significantly higher in the Māori sample (6.95%, 95% CI 5.89-8.02) than 

in the non-Māori sample (3.45%, 2.65-4.25 95% CI, p <0.0001). This accounts for some 

of the difference in response rates between the Māori and non-Māori sample, depending 

on how response rates are calculated.   

Table 4.5  Comparing Types of Response to the FI Survey for the Māori and Non-

Māori Sample 

 Māori (sample size 2200) non-Māori (sample size 2000)  

 
Number 

(n) 
(%) 95%CI 

Number 

(n) 
(%) 95% CI 

Pearson 

Chi square 

Māori vs 

non-Māori 

Completed 

Surveys 
954 43.36 41.3-45.4 1207 60.35 

58.2-

62.5 
P<0.0001 

Refusal 

notes 
150 6.82 5.76-7.87 227 11.35 

9.96-

12.74 
P<0.0001 

Total 

Response 
1104 50.18 69.7-73.7 1434 71.70 

48.1-

52.3 
P<0.0001 

Return to 

Sender 
153 6.95 5.89-8.02 69 3.45 

2.65-

4.25 
P<0.0001 
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4.2.2 Response rates and age 

As mentioned in Chapter 3, the sample was stratified into ten-year age bands, therefore 

differences in response rates by age were also examined. The following section 

considers only completed surveys and not refusal notes. 

Table 4.6  Responses by Age Group for Total Sample (Completed Surveys) 

 Prevalence Group (2000) Total Sample (4200) 

Age grp (yrs) 
Responses 

(n) 
Sample (n) RR1B (%) 

Responses 

(n) 

Sample  

(n) 
RR1B (%) 

18-28 93 257 36.19 219 702 31.20 

29-38 157 302 51.99 312 751 41.54 

39-48 259 436 59.40 527 976 54.00 

49-58 238 368 64.67 443 740 59.86 

59-68 218 317 68.77 362 557 64.99 

69-78 133 195 68.20 207 314 65.92 

78+ 73 125 58.40 91 160 56.88 

Total 1171 2000 58.55 2161 4200 51.45 

p for trend   <0.0001   <0.0001 

 

Above, table 4.6 clearly demonstrates lower response rates for the younger age groups, 

in particular 18-28 years and 29-38 years. When compared using a two sample t-test of 

proportions, the mean response rate for ages 18-38 was 36.5% compared with 59.3% for 

all other ages (i.e. 39 and above), p <0.0001. Further, when a similar analysis is 

performed by age group for Māori and non-Māori samples, the same observations are 

made. (See Table 4.7 below). For Māori under 39 the mean response rate was 30.8% 

compared with 52.0% for those 39 and above, p <0.0001. For non Māori under 39 the 

mean response was 45.7% compared with 66.0%, p <0.0001.   
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Table 4.7  Responses by Age for Māori and Non-Māori (Completed Surveys) 

 Māori sample (2200) non-Māori sample (2000) 

Age grp (yrs) Responses 

(n) 

Sample (n) RR1B (%) Responses 

(n) 

Sample  

(n) 

RR1B (%) 

18-28 123 446 27.58 96 256 37.5 

29-38 153 449 34.08 159 302 52.65 

39-48 257 540 47.59 270 436 61.93 

49-58 192 371 51.75 251 369 68.02 

59-68 138 240 57.50 224 317 70.66 

69-78 74 119 62.18 133 195 68.21 

78+ 17 35 48.57 74 125 59.20 

Total 954 2200 43.36 1207 2000 60.35 

p for trend   <0.0001   <0.0001 

 

4.2.3 Response rates and socio-economic status 

The following two tables show the breakdown of response by NZDep2006 deciles as a 

measure of socio-economic status (see chapter 3) for the whole sample (Table 4.8) and 

for the Māori and non-Māori samples separately (Table 4.9). Overall, the Tables show 

decreasing response rates with increasing levels of area deprivation, with those living in 

the most deprived areas of New Zealand less likely to respond.  

Table 4.8  Responses by Area Deprivation (NZDep2006) for Total Sample (Completed 

Surveys) 

 Prevalence Group (2000) Total sample (4200) 

NZDep2006 

decile 

Responses 

(n) 

Sample (n) RR1B (%) Responses 

(n) 

Sample  

(n) 

RR1B (%) 

Total 1168 1996* 58.52 2161 4193* 51.45 

1 (least 

deprived) 

150 238 63.03 216 354 61.02 

2 155 229 67.69 225 361 62.33 

3 141 209 67.46 214 341 62.76 

4 135 200 67.50 204 345 59.13 

5 132 201 65.67 231 391 59.08 

6 102 182 56.04 198 393 50.38 

7 118 210 56.19 225 438 51.37 

8 92 176 52.27 223 455 49.01 

9 84 188 44.68 210 511 41.10 

10 (most 

deprived) 

59 163 36.20 212 604 35.10 

p for trend   <0.0001   <0.0001 

Note. *For seven Meshblock districts the NZDep2006 values were not available as per statistics New 

Zealand.  
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Table 4.9  Responses by Area Deprivation (NZDep2006) for the Māori and Non-Māori 

Samples (Completed Surveys) 

 Māori sample (2200) non-Māori sample (2000) 

NZDep2006 

score 

Responses 

(n) 

Sample (n) RR1B (%) Responses 

(n) 

Sample  

(n) 

RR1B (%) 

Total 953* 2197* 43.36 1204* 1996* 60.35 

1 47 87 54.02 169 267 63.30 

2 62 129 48.06 163 232 70.23 

3 62 115 53.91 152 226 67.26 

4 60 128 46.88 144 217 66.36 

5 98 186 52.69 133 205 64.88 

6 83 199 41.71 115 194 59.28 

7 111 242 45.87 114 196 58.16 

8 130 277 47.29 92 178 51.69 

9 138 358 38.55 72 153 47.06 

10 162 476 34.03 50 128 39.06 

p for trend   <0.0001   <0.0001 

Note.*For seven Meshblock districts the NZDep2006 values were not available as per statistics New 

Zealand.  

4.2.4 Response rate multivariate analysis 

In order to determine the factors underlying differences in response rates between Māori 

and non-Māori samples multivariate analysis was performed using all possible 

variables. 

Table 4.10 below shows the findings from a series of multivariable regression models 

that were used to investigate the odds of responding to the survey with Māori descent 

(non-Māori is the referent group), NZDep2006 deciles (continuous variable) and age 

(continuous variable in years) included as covariates.  

Model one demonstrates that the odds of responding are significantly lower for Māori 

compared with non-Māori. In Model two, there is an association between area 

deprivation and the odds of responding to the survey, however differences in 

NZDep2006 between Māori and non-Māori sample does not account for the difference 

in response by descent. Model 3 further adjusts for age and demonstrates that for each 
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advance year in age, over and above 18, the odds of responding to the questionnaire 

increases by 2%.Overall, all three elements remain significant determinants of response 

rate in the multivariate analysis.  

Table 4.10  Odds of Responding (Completed Responses) Logistic Regression 

 Variable Odds Ratio 95% CI p-value 

Model 1* Māori vs non-Māori (descent) 0.50 0.45-0.57 <0.0001 

Model 2* Māori vs non-Māori (descent) 0.60 0.53-0.69 <0.0001 

NZDep2006 (deciles) 0.89 0.89-0.93 <0.0001 

Model 3* Māori vs non-Māori (descent) 0.70 0.61-0.80 <0.0001 

NZDep2006 (deciles) 0.90 0.88-0.92 <0.0001 

Age in years 1.02 1.020-1.028 <0.0001 

Note. *4193 observations, 7 observations deleted due to missing values for NZDep2006. 

 Sample for Analysis 4.3

The final database for analysis contained information from 2145 completed surveys. It 

is these completed surveys that provide the information for the following chapters. In 

order to ensure an accurate data set with valid information for analysis, some 

questionnaires were excluded. For other exceptions and missing data values certain 

rules were established. These are outlined as follows.  

4.3.1 Exclusions: Data filled in by wrong person 

Initial handling of the data revealed that for a certain number of responses the data that 

was recorded was not consistent with the individual who was supposed to fill out the 

questionnaire, i.e. another individual within the household filled out the questionnaire. 

Firstly these responses were identified by performing a cross-tabulation of age as 

recorded by the individual completing the survey versus the electoral roll age band 

given for the individual whom was supposed to have completed the survey. When the 

age recording was inconsistent with the electoral roll age band, the response was 

deemed invalid and discarded.  
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This method identified 16 surveys that were completed by an individual distinct from 

the one for whom the survey was intended based on the electoral roll. Of the 16, six 

came from the Māori sample of 2200 and ten from the non-Māori sample.  Responses 

from these 16 completed questionnaires were excluded, therefore reducing 2161 

completed responses to 2145 questionnaires for analysis.  

A further 6 participants had recorded their age within one year of the year calculated by 

the year of birth age band provided by the electoral roll dataset.  In addition to this, 

because the study involved multiple mailouts and with some time overlap between 

receiving a response and sending out the next mailout, duplicate responses for the same 

customer ID number were received. Another member of the household often filled out 

the duplicate response, and in this case these ‘duplicates’ were already excluded on the 

basis that for one response the age band did not match the age response from electoral 

roll data. 

4.3.2 Age 

Of the 2145 respondents who completed the questionnaire, 1726 provided their age. 

Because the electoral roll data contained information on date of birth within one-year 

age bands, for those 419 that did not fill in their age, the median value of their age-band 

was used to calculate an adjusted age. It was envisaged that this would allow better 

analysis of the relationship between age and study outcomes. 

Given the variations in response to the survey within the ten year age bands as shown 

above, and the need to explore the relationship between age and FI as well as other 

outcomes, the analysis based on age for the subsequent chapters was performed within 

four age group categories: <25, 25-45, 45-65 and >65. Given the numbers responding in 
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each age category it was envisaged that this would allow meaningful comparison 

between age and the study outcomes and increased power for the extreme age groups.  

4.3.3 Missing data 

Missing values/blanks were accounted for in the data entry. For missing values in the 

incontinence severity tables, a blank value has been taken to mean none/never or no 

impairment if the individual had previously indicated that they did not have a bowel 

control problem or met any other criteria for outcomes related to that table. This usually 

occurred in the context of all other questions being completed by individual.  

As mentioned in the methods section for the specific question, “How many babies have 

you given birth to?” if this was left blank and other sections of the questionnaire were 

completed, this was interpreted as not giving birthing to any children rather than a 

missing value.  

4.3.4 Gender 

A total of 2118 completed the question on gender. Gender information is not supplied in 

the electoral roll dataset. Of the 2118 that supplied information on gender, 1234 were 

females (58.26%) and 884 (41.74%) were males.  If it is assumed that the proportion of 

men and women on the electoral roll reflects the population as enumerated in the census 

for this age group (48.80% men, 51.20% women) (Statistics NZ 2006), this would 

suggest a response gradient by gender with a higher response rate among women. 

4.3.5 Ethnicity 

A total of 2111 individuals completed the ethnicity questionnaire. 80.28% from the 

Māori descent sample identified themselves as belonging to the Māori ethnic 

group,(749/933). The remaining 184 from the electoral roll Māori descent group 
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indicated that they belonged to non-Māori ethnic groups.  In contrast 7 individuals from 

the non-Māori sample identified themselves as Māori using the ethnicity question 

(99.4% 1171/1178).      

For the remainder of this analysis and the next chapter, data is presented for Māori and 

non-Māori based on the respondents self-identified ethnicity. This is in line with 

ethnicity data protocols available from the Ministry of Health. 

The demographic characteristics/profile of the Māori and non-Māori ethnic groups 

appears in chapter 6. These risk factors for FI are explored in more detail later in the 

next chapter.  

 Discussion 4.4

When conducting epidemiological research response rates should be carefully estimated 

so that the results can be interpreted in light of the methodological quality of the study. 

(113) This chapter has extensively detailed the response rates to this large national 

cross-sectional survey of the New Zealand population. For this study from the group of 

2000 potential participants randomly selected from the electoral roll to estimate national 

prevalence rates of FI, a response was received from 1380 individuals or 69%. For the 

total surveyed population of 4200 this figure was 2538 or 60.4%. As has been 

demonstrated this amounted to 58.6% completed surveys for the prevalence group.  

Based on the systematic review of FI prevalence studies performed in chapter 2, the 

response rate of 69% is comparable. This figure lies in the upper quartile when 

compared to the other self-administered postal questionnaires where response rates 

varied from 30-80.5%.(139) It should be noted that no other study in the review 
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attempted to survey a national population with a postal self-administered survey 

specifically designed to investigate FI, making this cross-sectional study a world first. 

Of particular note was the high number of ‘opt-out ‘refusal notes that were received as 

responses to the survey. This was a form (see appendix B) that could be ticked and 

returned in the reply paid envelope indicating that the individual did not want to 

participate or be contacted again. There was some confusion created around this and the 

perceived study’s intentions. This was evidenced by the fact that often the refusal form 

would be filled out as well as the questionnaire; perhaps indicating that the individual 

felt they would require further investigation after the survey was complete. Given the 

potential misunderstanding, and in a bid to clarify the study’s objectives and 

requirements, a fourth mailout was sent out with a new cover letter and questionnaire. 

This was done after consultation with the ethics committee so as to not unnecessarily 

antagonize participants. The fact that this resulted in further completed questionnaires, 

(number of completed questionnaires, or 0.8% of total received), highlights the potential 

uncertainty for recipients and possibly the difficult nature of investigating this subject 

matter.  

All in all, a high number of refusal notes were received - 10.5% amongst the prevalence 

group of 2000 9.0% for the overall group. Although there was a difference in refusal 

rates between the Māori and non-Māori sample, this was not significant when 

considered as a percentage of all responses within each sample. These figures suggest or 

may speak to the sensitive nature a FI and the fact that it is a condition which 

individuals may be reluctant to discuss even when asked in the form of a confidential 

self-administered questionnaire.(113) This again further illustrates the challenges that 

exist when investigating the prevalence of FI in community populations.  
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It has been documented previously that providing a means for individuals to opt out of a 

study, such as a return postcard, decreases response rates (odds ratio of 

response=0.76).(134) It has therefore been recommended that such ‘opt out’ postcards 

should not be included in the advance letter or with the mailed questionnaire.(113) The 

inclusion of a refusal note in this study altogether could perhaps be questioned for this 

reason. Given the sensitive nature of the subject matter and in order to reduce potential 

offense caused by repeated mailouts, the study team decided to include a refusal option 

with this questionnaire. In future studies of a similar nature a reasonable justification 

can be made to institutional ethics review boards that voluntary completion of a mailed 

questionnaire can be considered as implied consent, without requiring the subject to 

have the ‘opt out’ form as it may reduce completed questionnaire numbers. Given the 

resources required to obtain adequate levels of responses, this justification could be 

argued as appropriate.  

What has been clearly shown in this chapter is the level of response at each phase of the 

study. As has been demonstrated the majority of responses were received during the 

first mailout. Nevertheless the value of having multiple mailouts is evident, particularly 

for the Māori group in which a statistically significant proportion of responses were 

obtained after mailout one compared to non-Māori. Also the option of using the toll free 

number existed for participants to complete their responses, this was only used by a 

very small percentage of participants 0.69%. The sensitive nature of FI is again 

highlighted with individuals preferring to fill in the questionnaire rather than utilise the 

convenience of a phone call, when presented with the option. The law of diminishing 

returns with respect to response is also demonstrated, whereby increasing effort and 

resources were required to achieve additional responses. The telephone follow up of 
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participants resulted in a further 1-1.25% of participants. This required matching non-

responders addresses with telephone records (landline as opposed to cell phone) and 

attempting to contact them to with a phone call and structured interview to fill out the 

questionnaire. The numbers of responders is low when compared to a previous NZ sleep 

apnoea study by Harris et al where responses of 6% for Māori and 4.6% for non-Māori 

where achieved by this method.(30, 41) It is noted that in the sleep apnoea study Māori 

interviewers where employed exclusively to interview Māori participants and telephone 

follow up occurred at an earlier phase in the study compared with this bowel control 

study.(30, 41) Again the contrasting nature of the subject matters (FI compared with 

Sleep) and stigma associated with FI is also likely to have contributed to this difference.  

In all but a few cases the data were complete and overall the quality of data obtained 

was adequate for analysis. In only 16 cases were the data obtained discovered to be 

erroneous whereby an unintended individual had completed the questionnaire. This was 

easily identified by matching age filled in by the person completing the survey and the 

age ranges from electoral roll data for the sampled person. The barcode system 

employed worked well to preserve the anonymity of the participant and also easily 

allowed tracking of responses by sample group, date of return and mailout number. This 

provided up-to date information and prevented duplication of questionnaires being sent 

to the same individuals after completion.   

‘Non-response’ is a form of selection bias whereby non-participation of eligible 

individuals occurs due to the failure by study investigators to reach the subject or refusal 

of participation by the subject. (113) As a result non-response bias refers to the error 

one expects to make in estimating a population characteristic based on a sample of 
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survey data in which certain types of survey respondents are under-represented.(140, 

141) 

In this chapter three factors were identified as being associated with non-response; 

younger age, living in more socioeconomically deprived areas of NZ and those of Māori 

descent.  

With respect to age, the response for the 18-28 age group was noted to be the lowest at 

31.2%. The rates were also reduced for the most elderly groups at 51.5%. This finding 

is consistent with other studies.(113, 142) The overall trend was for higher response rate 

with increasing age. This trend for response by age was noted for the non-Māori, Māori, 

and prevalence samples. When designing the study, in obtaining the numbers to sample 

for each of the three groups (Prevalence, Māori, and non-Māori), the proportions of 

individuals in the general population within each ten year age band from 18 -78 were 

taken into account. In addition to this, the FI prevalence rates from each age group was 

estimated to increase. Based on these two factors appropriate numbers within each age 

band were selected in each sample. This thus avoided over-sampling the older age 

groups (with higher FI prevalence)(16, 61) and has potentially reduced the overall effect 

of reduced response in the younger age groups (lower FI prevalence)(16, 61). In order to 

account for the differential response rates, in the subsequent chapters age analysis is 

performed with respect to four age groups <25, 25-45, 45-65 and >65.  

Response rates were associated with NZDep score and lower rates of response were 

reported based on higher levels of deprivation. When considering the factors making up 

the NZDep Index, for example (no access to a telephone, no education qualifications, 

over-crowded home amongst others)(115) lower response rate to a postal survey is 
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perhaps expected and has been reported in similar surveys performed in the NZ 

context.(30, 143) Evidence from the “Growing up in New Zealand” study suggests that 

there is a relationship between NZDep score and residential mobility, where residential 

mobility was observed to be more likely in younger mothers, sole parents, Māori and 

low income households. (144) This would also perhaps explain some of the reasons 

why return to senders were higher in Māori and accordingly the some of the difference 

in response by ethnicity (discussed below). Interestingly the report from this study also 

suggests that New Zealand now has the highest rate of annual residential mobility in the 

western world – 19.6%(144), which highlights the challenge of conducting postal 

survey research within this national population. 

The overall impact of socio-economic factors on FI is largely unknown but a large well-

designed study in the US reported no relationship between income, education, and 

FI.(16) Thus it is unclear whether reduced response from those living in more deprived 

areas would influence overall FI prevalence rates. Previous studies have shown NZDep 

to be associated with poorer health outcomes in New Zealand(115), thus the potential 

exists for the under-estimation of the prevalence of FI if this group is under-represented.  

The final sample was also noted to be made up of more females than males when 

compared to the general adult population, with 42.1% males in the prevalence sample 

compared with 49.2%% males in the general population. (Source: Statistics NZ census 

2006). The exact effect of this is uncertain, as multiple previous studies of FI have 

shown no relationship between gender and FI prevalence rates.(4, 14, 15, 58, 65, 67, 

103, 145, 146) Again previous studies investigating the prevalence of FI have also 

reported similar rates on gender difference in response.(14, 65, 103, 147) Analysis of 
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associations between FI and risk factors as well as other outcomes in the subsequent 

sections is performed controlling for gender.  

Response rates for the Māori descent sample was significantly lower than that of non-

Māori. This is partially explained by the higher numbers of return to sender post 

received in the Māori group – 153 (6.95%) versus 69 (3.45%) in the non-Māori group. 

Whilst a distinction is made between Māori by descent and Māori by ethnicity 

(discussed further below) the two are related and non-response has been reported in 

ethnic minorities in cross-sectional research in the past.(113, 142) In this study great 

lengths were taken to try and improve response in the Māori group. This included 

consultation of a Māori health research expert at the study design phase and on going 

participation of this expert during the implementation phase of the study. All cover 

letters addressed to Māori participants (see appendix B) contained Māori language 

salutations and translations of technical jargon, as did the questionnaire. The study 

cover letters were also signed by the Māori health research expert involved in the 

research. The questionnaire underwent face validation by Māori health researchers and 

further modifications to the CFIQ (which had also been tested on Māori patients) were 

made.(17) As mentioned above, Māori participation was lower in this study than the 

Sleep Apnoea study conducted exclusively by Māori health researchers.(30)  

Of particular importance to acknowledge is the difference between the numbers of 

Māori identified by descent in the final sample compared with those identifying as 

Māori by ethnicity. Of the number identified as Māori by descent from the electoral roll 

that completed questionnaires (954) only 184 reported Māori ethnicity. This reduced the 

total number to 756 Māori by ethnicity (including non-Māori by descent who identified 

as Māori). This figure (184) is higher than the sleep apnoea study by Harris et al. (30) 
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This problem of the discrepancy between ethnicity and descent seems difficult to avoid 

given the nature of the electoral roll – the widely accepted sampling frame for cross-

sectional studies in New Zealand, which only provides information by descent. An 

appropriate register of Māori by ethnicity does not exist and therefore sampling ‘Māori’ 

in this way becomes difficult. The main point being that the electoral roll provides a 

useful sampling frame when one is committed to equal explanatory power, however 

researchers need to understand differences in descent and ethnicity as measures of 

identity and take this into account in study designs and data collection strategies. 

It had been previously reported in this thesis that ‘ethnicity’ refers to the social and 

cultural identity rather than a genealogical ancestry identity as indicated by ‘descent.’ 

This gives a better representation of effects on health outcome. (112) For this reason 

analyses are performed by ethnicity. Whilst the numbers of Māori by ethnicity is lower 

than by descent and this potentially reduces the explanatory power to investigate the 

difference between Māori and non-Māori it perhaps reflects a more accurate 

representation of the influence of identifying as Māori on the outcomes investigated in 

this study.  The number of Māori by ethnicity in the analysed sample represents a 

concerted effort to obtain an appropriate sample of Māori to investigate difference in FI 

with non-Māori.  

As mentioned non-response is a form of selection bias and this can potentially effect 

estimations of health outcomes in cross-sectional studies. The current body of evidence 

suggests that response rates in population surveys in the USA have fallen over the past 

several decades, with large declines since 1990.(113) A number of reasons have been 

cited for this including: an increasing number of surveys being conducted; an increasing 

incidence of ‘false surveys’ (telemarketing campaigns disguised as opinion surveys); an 
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increase in prevalence of the opinion that surveys are too long and that being 

interviewed is an unpleasant experience; and an increase in the proportion of studies 

which require more extensive participation, such as contributing a blood sample.(113, 

148) This may be more relevant now and explain why younger generations are less 

likely to respond.  

In addition to reduced response rates over time, it has also been reported that in similar 

studies, non-respondents are more likely to be male, not married, younger or older than 

middle aged, non-white, and of lower socio-economic status.(113) In particular it has 

been observed that non-responders have poorer health behaviours, such as cigarette 

smoking and excess alcohol intake. They also tend to have poorer health and use less 

medical care.(113)  

In contrast to this there is evidence that respondents tend to be those who most relate to 

the health condition being studied, i.e. individuals are more likely to respond if they 

identify themselves as having the problem being investigated (and they know what is 

being investigated).(7, 113) This survey was identified as the ‘NZ Bowel Control 

Study’ and therefore there is the potential for participants to fall into this category, 

whereby knowledge of their own problem may make them more likely to participate. 

The exact effect response bias (the effect of non-responders) may have on measurement 

of an outcome like FI in a cross-sectional study remains uncertain. On one hand there is 

fact that those with poor health characteristics may be less likely to respond.  The 

potential association of these characteristics with FI may lead to an underestimation of 

FI based on these individuals’ non-response. On the other hand the fact that those who 

identify with the condition being studied are potentially more likely to respond may 
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tend to overestimate the extent of the FI. It is difficult to know what the net effect of 

these competing effects may be on the overall estimate of FI prevalence.  

In spite of this uncertainty, what is clear from the systematic review performed in 

chapter 2, is that response rates had little effect on overall prevalence of FI when all 

cross-sectional studies were compared.  In the review there was no association between 

response levels and reported FI prevalence rates, with studies reporting both high and 

low response rates equally likely to report a similar range of FI prevalence estimates. 

The most compelling factors influencing prevalence rates were data collection methods 

and the definition of FI used with reference to type and frequency of stool.  

Therefore overall, based on the systematic review, it should be acknowledged that the 

response rate of 58.6% for completed questionnaires is in keeping with other good 

quality studies in the subject area. 
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Chapter 5: Defining levels of FI in the Community 

 Introduction 5.1

Whether it be from an epidemiological or a clinical standpoint, defining and measuring 

FI is difficult. As was observed in the systematic review in chapter 2, how FI is defined 

affects the prevalence to a great extent.  From a general perspective an accepted 

definition has been the involuntary loss of liquid or solid stool. When flatus is 

incorporated into the definition the term ‘anal incontinence’ is often used and this has 

referred to the involuntary loss of flatus as well as liquid or solid stool. It was clearly 

demonstrated in chapter 2 that the prevalence of FI varies greatly based on the 

inclusion/exclusion of flatus in the definition. In addition to this, depending on the 

frequency threshold it has also been demonstrated that FI prevalence varies widely.  

Because FI is a symptom with many different underlying causes, it can only be gauged 

subjectively and so difficulties arise in its accurate assessment. The sole reliance on 

objective measurements (e.g. anal manometry, endoanal ultrasound etc.) has also proven 

to be unreliable in identifying the occurrence and extent of incontinence symptoms. (8) 

There are many ways researchers have tried to define incontinence when questioning 

patients about their subjective experience. These definitions range from coping 

strategies, such as ‘frequency of pad use’ to patient experiences such as ‘unwanted 

soiling of undergarments’. Definitions may miss those individuals who do not meet 

symptom criteria but still feel they have a problem because their quality of life is 

affected, for instance those who manage their urge incontinence with major lifestyle 

changes. As Rockwood points out, those suffering from urge incontinence may not be 

identified by conventional definitions.(149) These patients with poor faecal control 
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profoundly restricting their lifestyle should, be included in any definition used to 

determine the prevalence of FI, and is an issue this study addresses. Conversely, people 

can have some symptoms of FI without reporting an impact on quality of life. Few 

studies have incorporated quality of life in their definition when determining the FI rate 

in the community, even though this has been postulated as being a more efficient way of 

quantifying the extent of the problem and service need.(67) Again this was an area of 

focus for this section.  

Clearly there are challenges to measuring FI in order to suitably identify all those to 

whom treatment should be offered. This study aimed to estimate the community 

prevalence of FI in New Zealand in three different ways. First, by determining patients’ 

own perceptions as to whether they have a ‘problem with bowel control’; second by 

assessing the symptoms that they report; and third by  assessing their  quality of life.  

All these measures were assessed to determine whether they could be combined to 

produce an FI definition that incorporates all three. 

 Methods  5.2

The main methodology for the analysis in this chapter is outlined more extensively in 

chapter 3. The areas that are specific to the evaluation that follows in this chapter are 

highlighted here.  

The result analysis in this section was undertaken with 2000 subjects, randomly selected 

from the national electoral roll, thereby forming the “prevalence” sample, as discussed 

in chapter 3 and 4. As mentioned this sample was obtained using adults aged 18 years 

and above and stratified for age. (110) The required sample size of 2000 was calculated 

based on an estimated level of 15% for prevalence of FI with acceptable precision limits 
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+/-1.8% (i.e. 13.2-16.7% for 15%), 95% confidence interval and anticipated response 

rates. 

For the assessment of FI prevalence three domains within the NZ Bowel control 

questionnaire adapted from the Comprehensive FI questionnaire (CFIQ) (again outlined 

in chapter 3) were used.  

The three domains used for the appraisal of FI were:  

1. self-identification of a ‘problem with bowel control’ 

2. the degree of symptoms of FI  

3. measurement of quality of life 

The survey results were analyzed by these three categories. Assessment of a bowel 

control problem was measured by a single question: “Do you feel you have a problem 

with bowel control?”, offering a binary “yes/no” response.  Symptoms were gauged 

using participant scoring of the FI Severity Index (FISI)(88). The FISI provides a 

weighted score of incontinence severity based on patient perceptions of the frequency of 

four symptoms: leakage of gas, leakage of mucus, leakage of liquid stool and leakage of 

solid stool, each measured on a 6-point scale (never, 1-3 times a month, once a week, 2 

or more times a week, once a day and more than one a day) with a maximum score of 

61 indicating the most severe impairment.(88) For this study, overall scores are reported 

and also a binary measure of incontinence defined as leakage of liquid or solid stool at 

least 1 to 3 times a month.  This threshold was set as it was observed in the systematic 

review to be used in evaluations of FI by other well-designed studies in the systematic 

review (Chapter 2). Finally, quality of life was evaluated by the FI Quality of Life Scale 

(FIQLS)(9) . This asks 26 questions about the effect of FI on daily life, each measured 

on a 4-point scale – ranging from 1 indicating impairment due to FI ‘most of the time’ 
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to 4 indicating impairment ‘none of the time’. In contrast to the FISI, a maximum score 

104 is the least adverse, indicating no impairment in quality of life. The overall FIQLS 

scores are reported as well as a binary measure of incontinence derived from the scale 

based on a reduction in quality of life that involves impairment in any one of the quality 

of life domains (coping, depression, lifestyle, or embarrassment). Any subject with a 

total score below 104 was recorded as reduction in FIQLS.  

Information was also collected about functional constipation and obstructed defecation, 

with functional constipation defined using questions derived from the Modified Rome II 

criteria(150). The data obtained were analysed using appropriate statistical tools from 

Microsoft Excel and STATA version 11. Mean and 95% Confidence intervals (CI) for 

proportions were calculated in the usual way.  Tests of means were by Student t-test. 

The scaled rectangle diagram was produced by SPAN software and the method 

developed by Marshall et al. (135-137) 

 Results  5.3

The response rates and subject characteristics have already been presented in the 

previous chapter and the analysis presented is in reference to the three domains 

discussed above. In reply to the direct question, “Do you feel you have a bowel control 

problem?” a total of 14.7% (95% CI 12.6-16.7) answered ‘yes’.  Table 5.1 shows how 

the symptom severity index and quality of life scores varied for the two self-identified 

groups for the ‘yes’ and ‘no’ responders. A significant difference was observed in FISI 

and FIQLS for the two groups, indicating that those who identified themselves as 

having a bowel control problem had worse symptom frequency and quality of life  
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Table 5.1  Distribution of FISI and FIQLS According to Responses to Bowel Control 

Problem Question 

 FI by direct questioning – “Do you feel you have a bowel control problem?” 

Means (95% CI) 

 Bowel Control 

Problem “yes” 

(n=167) 

No Bowel Control 

Problem  “no” 

(n=972) 

Difference 

between means 

P-value 

(two-tailed) 

Average symptom 

FISI score  

(61 = worst severity) 14.50 

(12.92-16.07) 

8.56 

(8.17-8.95) 

-5.94 

(-7.08-4.79) 
<0.0001 

Average quality of life 

FIQLS score 

(104 = no impairment) 

93.70 

(91.44-95.96) 

102.6 

(102.3-103.0) 

-8.91 

(-10.15—7.67) 
<0.0001 

 

A total of 12.6% (95% CI 10.5-14.5) reported leakage of liquid or solid stool at least 1-3 

times per month. Table 5.2 shows that for those with leakage of liquid or solid stool at 

least 1-3 times per month the mean FIQLS was lower than those without FI by this 

definition (94.3 vs 102.3, p<0.0001). However, only 41.1% who reported leakage of 

liquid or solid stool at least 1-3 times per month also reported having a ‘bowel control 

problem’.  

Table 5.2  Distribution of FIQLS and Bowel Control Problem According to Symptoms 

 FI by Symptom Frequency definition – Leakage of liquid/solid at least 1-3 times per 

month Means (95% CI) 

 FI by definition 

(n=141) 

No FI by definition 

(n=998) 

Difference between 

means 
P-value 

Average quality of 

life FIQLS score 

(104 = no 

impairment) 

94.28 

(92.01-96.56) 

102.3 

(101.9-102.7) 

-8.01 

(-9.38—6.64) 
<0.0001 

Bowel Control 

Problem on direct 

questioning 

41.13% 

(32.91-49.36) 

10.92% 

(8.98-12.86) 

30.21% 

(24.22-36.20) 
<0.0001 

 

Using a summative total of the participant’s scores on the quality of life scales on 

FIQLS, 26.8% (95% CI 24.2-29.3) noted some decrease in their FIQLS below the 

maximum score of 104, thus indicating that due to accidental bowel leakage their 
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quality of life had been impaired in some way. The distribution for each of the FIQLS 

sub-scales is also shown in Table 5.3. 

Table 5.3  Percent of Survey Population Registering Impairment in Quality of Life 

Domain 

Quality of Life 
% of Total Population with some 

Impairment due to FI 
95% CI 

Lifestyle 12.29 10.38-14.20 

Coping 19.05 16.77-21.34 

Depression 10.54 8.75-12.32 

Embarrassment 14.31 12.27-16.35 

Total FIQLS 26.78 24.20-29.35 

 

The co-occurrence of FI in each of the three measures is shown schematically in Figure 

5.1.  Each rectangle represents, by its size, the prevalence of the FI measure and the 

degree of overlap shows the extent to which these characteristics are shared.   Clearly 

there are many who possess more than one of these FI measures, yet there are also many 

who possess just one or two.  In total 405 (34.6%) of the sample had FI by any one of 

these definition, yet only 53 (4.6%) reported all three.   There were 155 (13.2%) who 

reported at least two out of three of the measures.  It is believed that these individuals 

represent a core of people with FI and may offer a sensible, and robust, way to define FI 

(see Discussion).  Table 5.4 shows the FI prevalence rates for each definition and also 

the rate of constipation, as defined by the Modified Rome 2 criteria. 
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Table 5.4 Comparison of FI Prevalence Between Definitions 

Definition Total Prevalence 95%CI 

“Do you feel you have a bowel control problem?” 14.7% (12.48-16.57) 

Leakage of liquid or solid stool ≥ 1/month 

(FISI) 
12.6% (10.61-14.43) 

Impaired FI Quality of Life Scale 26.8% (24.23-29.32) 

2/3 Definition (2 out of 3 of: “bowel control problem” by direct 

assessment, leakage of liquid/solid stool ≥ 1/month and 

impaired FIQLS) 

13.2% (11.23-15.12) 

 

 

Figure 5.1.  Co-occurrence of fecal incontinence in each of the 3 diagnostic measures. 

FISI - Fecal Incontinence Severity Index; FIQLS - Fecal Incontinence 

Quality of Life Scale. 

 Discussion 5.4

The results of this section confirm the difficulty in defining FI.(3, 7, 16, 25) There is a 

difference between what patients perceive to be a problem and their symptoms, and also 

how these effect their quality of life. These three domains represent different aspects of 

the description of the problem.   The prevalence of those who considered that they had a 
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‘problem with bowel control’ was 14.7%, by the symptom measure the prevalence was 

12.6%, and by the quality of life measure it was 26.8%.  A definition of FI based on the 

presence of at least two out of three of these measures would present a novel way to 

assess FI.  Put simply in words, this definition amounts to "faecal urgency or 

involuntary loss of liquid or solid stool occurring at least once in the last month, and 

also affecting the QOL or being perceived as a problem by the subject”. In the present 

study 155 (13.2%) of the population met this definition.  

This assessment used a large sample size and the questionnaire used was based on the 

comprehensive C-FIQ instrument which had previously undergone rigorous validity and 

reliability testing on patients with incontinence who had been referred to pelvic floor 

outpatient clinics as well as “normal” matched controls from the community.(25) This 

analysis has helped show how individuals within the general population perceive FI. 

The results add further insight into why previous studies have produced a wide range of 

results for the prevalence of FI in the community. 

A ‘generic’ question has been introduced in this study, “Do you feel that you have a 

bowel control problem?” for 2 reasons; to ensure those with severe urge are included, 

and to exclude those who inadvertently recorded their frequency of passage of loose 

stool rather than their frequency of incontinence of loose stool (see below). The generic 

question, however, could potentially be interpreted to include other bowel related 

problems, particularly constipation. Subjects who have constipation in isolation as their 

cause of a ‘problem with bowel control’ will not meet the symptom related definition.  

The value of incorporating the question, “Do you have a bowel control problem?” 

within an incontinence definition, may be shown when considering those with urge 
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incontinence.  The population of patients with urge incontinence includes 2 groups, 

those with frequent episodes of faecal loss after inability to reach a toilet and those 

whose lifestyle is restricted to allow them to remain close to a toilet in order to prevent 

these episodes from occurring.  The use of a symptom severity/frequency definition 

alone will potentially exclude the second group of patients with urge incontinence. 

These patients would be expected to identify this as a ‘bowel control problem”, and 

record the impact of this debilitating condition as a change in their quality of life, thus 

meeting the new definition. This was confirmed by the fact that the majority of these 

also stated they had to rush/hurry to reach the toilet as soon as they felt the need to pass 

a bowel motion (Question 12 in study questionnaire, see Appendix A).  

Using the symptom severity/frequency definition alone, 147 identified (12.6%) leakage 

of liquid or solid stool at least 1-3 times per month. Of this group, 48 had no impairment 

in quality of life and did not identify this as a bowel control problem. For these 48, 

when their response to the FISI was correlated with other questions in the survey about 

normal bowel habit, it appears that these individuals may have recorded their frequency 

of liquid stool (34/48), rather than their pattern of accidental loss. By combining the 

three domains, this group could be excluded from those with true FI because they have 

not identified themselves as having a ‘bowel control problem’ and also have not 

recorded any impairment in their quality of life domain.  This further supports the 

inclusion of the bowel control question. 

It has been demonstrated that of those that met the symptom frequency definition, less 

than half actually identified themselves as having a ‘bowel control problem’. This 

discrepancy may be explained by members of the population underestimating the extent 
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of their symptoms, and dismissing them as part of what is ‘normal’, as has been 

described by others previously.(4-6)   

As FI is a socially stigmatised condition, there is the need to have a definition that is 

sensitive enough to allow for those who may be embarrassed to report their problems. 

The FIQLS proved to be too sensitive to use on its own, with 26.8 % registering some 

impairment on FIQLS due to accidental bowel leakage.  It is possible that some 

individuals in the general population may have misinterpreted the intended purpose of 

the quality of life scale and completed the section based on other life influences or 

medical problems rather than “due to accidental bowel leakage” as outlined in the 

questionnaire (see Appendix A). This group is the 164 individuals with impairment in 

FIQLS alone. By combining the domains those recording changes in their quality of life 

based on other life influences are excluded as they would not identify themselves as 

having a ‘bowel control problem’, and also would not meet the symptom severity 

criteria. In designing the CFIQ, Macmillan et al. showed that FIQLS level was 71.4 in 

patients with FI severe enough to warrant referral for treatment versus 108.9 in 

controls.(25) The present study opted to utilise an inclusion criteria of any FIQLS <104. 

This ‘cut off’ value for the FIQLS is, however, arbitrary. Adopting a lower level of cut 

off would have resulted in fewer individuals meeting the quality of life criteria and 

would have excluded some suffering from FI. The present study highlights how difficult 

it is to achieve the right level of sensitivity when defining FI in the community. Further 

work in this area would be helpful to identify the most appropriate level of FIQLS in 

community prevalence studies of FI. (Note that the two quality of life questions that did 

not specifically relate to bowel function (numbers 26, 29) were removed from the 

questionnaire used by Macmillan at el. for the purposes of this study, reducing the 
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maximum score to 104 in questionnaire used in this study, as opposed to 115 in their 

questionnaire)(25).  

The prevalence rate of FI in New Zealand is in keeping with similar population based 

studies in communities around the world. Whilst a large variation has been reported in 

current literature, in studies that have been identified as minimising significant sources 

of bias(7), the prevalence rate has been estimated at 11-17%.(4, 103-105, 151) These 

studies use a range of different definitions, but unlike this study none of them take into 

account patient perception and quality of life.  

A large study by Whitehead et al.,(16) investigating the epidemiology of FI in the US 

community based population, used the FISI definition of FI - leakage of liquid/solid 

stool > 1/month - identical to the symptom severity criterion in this study. Their 

prevalence rate of FI was 8.3%, which was lower than this study’s FI rate of 12.6% 

using the same definition. There are various reasons that can explain this. First, the US 

study used the National Health and Nutrition Examination Survey Data, which only 

examines health status in the non-institutionalised US population. The present study has 

taken participants from the national electoral roll, which includes institutionalised and 

non-institutionalised individuals. The prevalence of FI has been estimated to be 

significantly higher in institutionalised populations in the past.(152) Secondly, there are 

differences in the data collection method between the two studies. As was identified in 

the systematic review presented in chapter 2 data collection method influences FI 

prevalence rates significantly. Whitehead et al. used face-to-face interviews to gather 

data compared to the self-administered questionnaire method, which was adopted in this 

study. In the previous health surveys face-to-face interviews have been shown to result 

in less disclosure of sensitive information especially when the content of that 
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information deviates from accepted social norms.(153, 154) Finally, our figure of 13.2% 

for the prevalence of FI using the two out of three definition also takes into account 

quality of life, which Whitehead et al. have not investigated.  

This evaluation has its limitations. Whilst the questionnaire had previously been 

validated in a community setting, this study incorporated a new ‘generic’ question 

enquiring about an individual’s perception of a bowel control problem which had not 

been previously validated. A further limitation is the fact that this analysis also 

introduced a ‘cut off’ value for FIQLS to attempt to identify those with any impairment 

in quality of life ‘due to accidental bowel leakage’.  The reasons for including the 

generic question and for introducing the ‘cut off’ value for FIQLS have been outlined 

above.  

 Conclusions 5.5

This analysis helps to outline some of the challenges involved with suitably identifying 

those suffering from FI within the community. The introduction of a new generic 

question has highlighted that responses to a FI questionnaire are complex. This may be 

best explored in a population that has severe enough FI symptoms to be referred for 

treatment at a specialized centre.  Further research into the prevalence of FI exploring 

the interactions between patient perceptions of a problem, their symptoms and the effect 

on their quality of life should advance our understanding of the optimal definition of 

this condition. 

Whilst the data and analysis in this chapter raises some interesting questions around 

defining the population most affected by FI in the community, for the subsequent 

analysis that follows in the next chapter it was deemed most appropriate to use a 
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definition that is widely accepted and validated. Figure 2 in chapter 2 highlights the 

effect of definition on FI prevalence within large community based epidemiological 

studies, with close attention to frequency and type of stool.  It showed that the majority 

of large well-designed studies used either loss of liquid or solid stool “at least once per 

month” or “any in the last year.’ Further allowing for differences in data collection 

method, within these studies, the prevalence of FI was relatively consistent ranging 

from 10.6-13.1%. For these reasons, and to allow in depth risk factor analysis the 

widely accepted symptom frequency definition “accidental leakage of liquid or solid 

stool at least once in the last month” was used as the FI outcome definition in the next 

section. The new 2/3 definition will also only be applied in the following chapter to 

identify whether it provides significantly different results with respect to risk factors for 

FI. 
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Chapter 6: FI Analyses by Ethnicity, Risk Factors and Associated 

conditions 

 Introduction 6.1

The previous chapter has presented the overall prevalence of FI in the New Zealand 

population and explored different domains of FI – self-identification, symptoms, and 

quality of life. This culminated in the generation of a new definition incorporating at 

least 2/3 of these areas. While the benefits of this new definition have been discussed in 

the previous chapter, it must be acknowledged that this definition incorporated a 

question that was not previously validated. For this reason, and to allow standardisation 

of the outcome measure for FI, as well as enable comparison with international 

literature (as demonstrated in chapter 2), the symptom definition has been adopted for 

this chapter i.e. accidental leakage of liquid or solid stool at least 1-3 times in the past 

month. For comparison, multivariate analyses are presented in the final analysis section 

of this chapter using the 2/3 definition for FI but otherwise where FI is presented as an 

outcome, it is this definition of leakage of liquid or solid stool at least 1-3 times in the 

past month that has been used.   

The purpose of this chapter is to detail the rate of FI using this accepted definition with 

respect to ethnicity, individual risk factors, and associated conditions.  

The Bowel Control Study questionnaire (see chapter 3, and appendix A) asks various 

questions relating to risk factors for FI and associated conditions. Responses to these 

questions have been collated and presented systematically in this section. 

Chapter 3 details the methodology used to obtain samples that allow the presentation of 

data with respect to a “Māori” group and a “non-Māori” group by ethnicity. The rates of 



 

110 

FI, risk factors and other disorders are presented with respect to these groups to allow 

comparison. In order to contrast these rates to an overall representative sample of New 

Zealanders, made up of both Māori and non-Māori, the “Prevalence” group rate is also 

presented in this chapter in charts, tables, and text. This represents the 2000 individuals 

sampled from the electoral roll prior to separation into Māori and non-Māori groups by 

the descent indicator. (Again see chapter 3).  Where an “Overall” sample rate is given 

this represents a pooling of all completed responses i.e. 2145, irrespective of sample. 

This is usually presented to explore the relationship between a risk factor and specific 

outcome (usually FI). 

This chapter is divided into the following sections: 

1. Overall rates of FI for each sample – Prevalence, Non-Māori and Māori 

2. Baseline characteristic rates (risk factors and associated conditions) for each sample  

3. Univariate analyses - risk factors and conditions analysed with respect to FI 

(Prevalence, Non-Māori and Māori) 

4. Female population baseline characteristics and relationship between FI and parity 

as well as other obstetric risk factors 

5. Medical seeking behaviour in those with FI 

6. Summary tables of univariate analyses 

7. Logistic regression models taking into account all identified risk factors.  

8. Discussion of Results 
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 FI Prevalence by Ethnicity 6.2

The following table details the rates of FI by symptom definition for Non-Māori and 

Māori, along with 95% CI.  

Table 6.1  Overall FI Prevalence Rates 

 Prevalence Group Non-Māori Māori 

FI 12.6% (146/1164) 12.0% (163/1355) 17.9% (135/756) 

95% CI 10.6-14.4 10.2-13.8 15.1-20.6 

Pearson X
2
 for difference Non-Māori vs Māori: 5.9% P=0.004 

 

Table 6.1 shows that the Māori rate of FI is 17.9. This is 5.9% higher than the non-

Māori rate at 12.0%. The Pearson Chi squared test statistic indicates the probability of 

the null hypothesis is very low P=0.004. The overall population estimate for NZ 

prevalence is 12.6%, which sits between the Non-Māori and Māori rate and effectively 

reflects the relative numbers of Non-Māori and Māori within general population. This 

rate for the prevalence group has been presented previously in chapter 5.  
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 Baseline Characteristics 6.3

Integral to this section are tables 6.2 and 6.3. Both appear below. These tables provide 

rates, averages for, and numbers with each risk factor/disease condition for the three 

sample groups. The text that follows highlights some of the major findings with respect 

to these factors.   

6.3.1 Gender 

Table 6.2 is a description of the samples. As documented previously, there are more 

female than male responders in each group. There were no significant differences in 

gender ratios between Māori and non-Māori.  Each of the following risk factors were 

also analysed with respect to male and female genders where possible. The results of 

this analysis are detailed below and in the Additional Tables (See Appendix D). The 

specific tables feature in a separate section and have been included for reference 

purposes.  

6.3.2 Age 

In order to determine whether a relationship exists between age and FI rates, 

participants were asked to give their age in digits. Table 6.2 illustrates the differences in 

ages between the different population groups. In the study Māori were on average 4.6 

years younger than non-Māori (46.2 compared with 50.8) years respectively. This was a 

significant result P<0.001. Figure 6.1 shows a smaller spread of ages for Māori and 

lower values for 25
th

 and 75
th

 percentiles, but a similar interquartile range.  



 

113 

 

Figure 6.1 Box and whisker plot of NZDep score by ethnicity. 

 

Table 6.2 also shows the relative numbers of individuals within each age group for the 

respective population sub-categories. Again, more Māori were noted in the younger age 

groups, in particular ‘<25’ and ‘25-45’.  
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Table 6.2  Baseline Characteristics of Samples 

Baseline Characteristic 
Prevalence 

(N = 1164) 

Non-Māori 

(N=1355) 

Māori 

(N=756) 

Non-Māori 

vs Māori* 

Gender Male % 
42.4% 

(494/1164) 

42.7% 

(579/1355) 

39.6% 

(299/756) 
P = 0.155 

Age 
(Mean years) 95% 

CI 

51.5 50.8 46.2 4.6 (50.8-

46.2) T-test, 

unpaired 

P<0.001 50.6-52.5 50.0-51.7 45.1-47.3 

Age Group Less than 25 5.6% (65/1164) 
6.2% 

(84/1355) 

9.5% 

(72/756) 
P=0.0051 

 25-45 30.2% (351/1164) 
30.9% 

(419/1355) 

37.7% 

(285/756) 
P=0.0015 

 45-65 41.2% (480/1164) 
41.6% 

(564/1355) 

39.0% 

(295/756) 
P=0.2432 

 Greater than 65 23.0% (268/1164) 
21.3% 

(288/1355) 

13.8% 

(104/756) 
P<0.001 

NZ Dep Score Mean (95% CI) 4.8 (4.6-5.0) 4.7 (4.5-4.8) 
6.94 (6.8-

7.1) 

-2.26  (4.68-

6.94) T-test, 

unpaired 

P<0.001 

Education  Nil 
20.7% 

(234/1129) 

19.3% 

(257/1332) 

36.2% 

(267/737) 
P<0.001 

 

School 

Certificate/NCEA 

level1-2 

21.7% 

(245/1129) 

22.3% 

(297/1332) 

(24.2%) 

(178/737) 
P=0.3910 

 

University 

Entrance/NCEA 

level 3 

14.0% (158 

/1129) 

14.3% 

(191/1332) 

11.3% 

(83/737) 
P=0.0410 

 
Trade/professional 

diploma Cert 

23.7% 

(267/1129) 

24.0% 

(320/1332) 

17.9% 

(132/737) 
P<0.001 

 University degree 
19.9% 

(225/1129) 

20.1% 

(267/1332) 

10.5% 

(77/737) 
P<0.001 

Note. *Test statistic is two-sample test of proportions, unless stated otherwise. 
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These age groups contain sufficient numbers to allow for trends with increasing age to 

be examined between groups.  Analysis in the next sub-section is performed with 

respect to these age group categories. There were showed no major differences in 

numbers of males and females within each age group strata. (See additional table 1, 

appendix D, Note: all ‘Additional Tables’ referred to in this section appear in 

appendix D.) 

6.3.3 Socio-economic status 

The relationship between FI rates and socio-economic status (SES) was explored using 

the NZDep index scores as a proxy for SES. Table 6.2 once again illustrates the 

difference in NZDep scores between Māori and non-Māori populations, (higher = more 

deprivation).  Māori were noted to have higher deprivation scores by over 2 points, 

P<0.001 (4.7 versus 6.9) when compared to non-Māori.  The average score for the 

prevalence sample was 4.8. Figures 6.2 and 6.3 highlight this difference in numbers of 

Māori and non-Māori within the most deprived deciles by NZDep2006 (See additional 

table 2). 
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Figure 6.2 Māori NZDep2006 profiles. 

 

Figure 6.3 Non-Māori NZDep2006 profiles. 
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6.3.4 Education 

Study participants were asked to detail their highest level of education. These responses 

were grouped as follows:  Nil; School Certificate/NCEA level 1-2; University 

Entrance/NCEA level 3; Trade/professional diploma Cert; University degree. Of note is 

the number of Māori who recorded no level of education – 36.2% compared with 19.3% 

of non-Māori. This effect was more marked for males 41.7% vs 18.7%, but also was 

observed for Māori vs non-Māori females 32.9% vs 19.8% (see additional tables 3 and 

4). Accordingly at higher education levels there were fewer Māori.  
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Table 6.3  Rates of Related Risk Factors and Conditions 

Condition/Disorder 
Prevalence 

(N = 1164) 

Non-Māori 

(N=1355) 

Māori 

(N=756) 

Non-Māori 

vs Māori* 

Diabetes 4.8% (54/1132) 4.5% (60/1324) 9.2% (68/738) 
(4.53-9.21) 

P<0.001 

Stroke 1.5% (17/1132) 1.4% (19/1324) 3.0% (22/738) 
(1.44-2.98) 

P=0.016 

Prev. Anal Surgery 5.8% (66/1132) 5.1% (67/1325) 4.9% (36/703) 
(5.06-4.87) 

P=0.853 

Constipation (Rome II) 
31.7% 

(369/71164) 
31.0% (420/1355) 

36.6% 

(277/756) 

(31.0-

36.64) 

P=0.008 

Irritable Bowel Syndrome 8.0% (90/1132) 8.1% (107/1324) 4.6% (34/738) 
(8.1-4.6) 

P=0.003 

Piles/Haemorrhoids 
20.2% 

(229/1132) 
18.8% (249/1324) 

18.8% 

(139/738) 

(18.81-

18.83) 

P=0.988 

Decreased Mobility 2.8% (32/1132) 2.6% (35/1324) 2.9% (21/738) 
(2.6-2.9) 

P=0.787 

Other Neurological 

Condition 
1.8% (18/1132) 1.7% (23/1324) 2.0% (15/738) 

(1.7-2.0) 

P=0.633 

Prostate Surgery 4.4% (22/495) 3.7% (21/572) 2.7% (8/294) 
(3.7-2.7) 

P=0.462 

Rectal Prolapse 1.3% (15/1132) 1.0% (13/1324) 0.8% (6/738) 
(1.0-0.8) 

P=0.702 

Inflammatory Bowel 

Disease 
1.2% (14/1132) 1.2% (16/1324) 1.1% (8/738) 

(1.2-1.1) 

P=0.801 

Urinary 

Incontinence 
Any 

33.9% 

(395/1164) 
33.7% (456/1355) 

38.9% 

(294/755) 

(33.7-38.9) 

P=0.015 

 Stress 28.9% (33/1149) 28.2% (379/1346) 
34.4% 

(257/748) 

(28.2-34.4) 

P=0.0031 

 Urge 
18.7% 

(207/1156) 
17.6% (237/1347) 

20.3% 

(151/745) 

(17.6-20.3) 

P=0.1319 

Note. *Test statistic is two-sample test of proportions. 
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6.3.5 Diabetes 

As part of their past medical history survey, patients were asked about whether they 

suffered from diabetes. Rates for self-reported diabetes were 4.8% and 4.5% in the 

Prevalence and Non-Māori groups and almost double this in the Māori group – 9.2%, 

P<0.01 for difference (See Table 6.3). When rates of diabetes were broken down by 

gender, a significant difference was noted between males and females across all 

population groups, with higher numbers in males (additional table 5). The absolute 

difference between the genders is greatest for Māori – 12.4% vs 7.2%.   

6.3.6 Stroke 

Stroke rates are illustrated in table 6.3. The rate for Māori with stroke was 

approximately double that of non-Māori 2.98% vs 1.44%, with P<0.01. A significant 

difference was noted between male and female rates of stroke for non-Māori and within 

Prevalence sample (additional table 6).  

6.3.7 Previous anal surgery 

Participants were asked to detail in the questionnaire whether or not they had undergone 

previous anal surgery. “Anal Surgery” – included – anal fistula surgery, operation on 

anal muscles, operation for haemorrhoids and piles. Table 6.3 presents the rates of 

surgery for each group – 5.8%, 5.1%, and 4.8% for the Prevalence, Non-Māori and 

Māori groups respectively. No differences in rates of anal surgery were observed for 

Māori versus non-Māori. Rates of anal surgery were noted to be higher in males 

compared with females, 7.7% vs 4.4% in the Prevalence group (see additional table 7).  

  



 

120 

6.3.8 Constipation 

The Rome II criteria were used to outline participant’s symptoms and quantify those 

affected by constipation and obstructed defecation.  To meet this definition individuals 

had to have less than one bowel motion per week and/or one of the following: Straining 

(having to push hard) on more than 1 out every 4 bowel motions; Feeling that their 

bowel motion is incomplete more than a quarter of the time; Feeling of blockage during 

bowel motions more than a quarter of the time; Need to use fingers or hands to help 

with passing a bowel motion more than a quarter of the time.  

The rates of constipation are shown in table 6.3 and then further analysed by gender. 

Nearly one third of individuals in the Prevalence and Non-Māori samples met the Rome 

II criteria for constipation/obstructive defecation – 31.7% and 31.0% respectively.  The 

rate was even higher for Māori 36.6% and the difference between Māori and non-Māori 

was significant P<0.01. As is seen in additional table 8, for all groups females 

experienced more constipation than males.  

6.3.9 Irritable Bowel Syndrome 

Study participants were asked to report whether or not they suffered from Irritable 

Bowel Syndrome (IBS) as part of their past medical history. Higher rates of IBS were 

reported by non-Māori compared to Māori, 8.1% vs 4.6%, P<0.01 for difference in 

rates. The percentage of participants with IBS within the overall prevalence group was 

7.95%. Male rates of IBS were significantly lower compared to female rates for Māori 

and non-Māori (additional table 9).  
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6.3.10 Haemorrhoids 

Data were also collected on conditions affecting the peri-anal region, with self-reported 

piles/haemorrhoids being one of these disorders. The prevalence of haemorrhoids within 

the general population was 20.23% and similar rates were reported in non-Māori and 

Māori 18.81% and 18.83% respectively (table 6.3. Male and female rates were 

significantly different across all population groups, with females reporting higher rates 

of haemorrhoids, RR 0.62, additional table 10.  

6.3.11 Decreased mobility, other neurological condition, prostate surgery, rectal 

prolapse, and inflammatory bowel disease 

These conditions have all been associated with the development of FI and accordingly 

all participants were asked about the presence of these disorders (as a tick box response) 

for their past medical history. These self-reported rates are included in table 6.3 and no 

differences were noted between Māori and non-Māori for each condition.   

6.3.12 Urinary incontinence 

Urinary incontinence was quantified by asking study participants the following 

question: In the past month have you experienced loss of control of your bladder  

(a) on coughing, laughing, sneezing or other physical activity? (stress) 

(b) when feeling an urgent need to pass water (urinate/mimi), but not making it to the 

toilet in time? (urge) 

An affirmative answer to either question was recorded as urinary incontinence and this 

was divided into stress incontinence for part (a) and urge incontinence for part (b). 

Rates of any urinary incontinence (stress or urge) were noted to be 33.9% for the 

Prevalence group and 33.7% for the non-Māori group. A significant difference was 

noted for Māori compared with non-Māori of 5.2%, with Māori having a higher rate 
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(table 6.3).  Similar significant differences in rates of stress incontinence were noted 

between Māori and non-Māori. With respect to gender, females reported significantly 

higher rates of urinary incontinence compared to males in all population groups – Māori 

males 18.5% versus Māori females 52.2%, non-Māori males 16.7% versus non-Māori 

females 49.3%, see additional table 11.  
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 Analysis of Risk Factors and Associated Conditions with respect to FI 6.4

The following section provides a detailed analysis of each risk factor and condition 

outlined in table 6.2 and table 6.3 with respect to rates of FI. The purpose of this section 

is to explore whether an association exists between the individual risk factor in question 

and FI; or the condition/disorder and FI. This provides the basis for the construction of 

regression models that appear later in the chapter. The general format of analysis for 

this section provides rates of FI for those with the risk factor or condition, compared to 

the rate of FI for those without the risk factor or condition. A relative risk is given 

followed by the appropriate test statistic and corresponding probability of null 

hypothesis (p-value). Where relevant, a test for difference of proportions between Māori 

and non-Māori rates of FI with the risk factor or condition are given. More detailed 

analysis of each risk factor with respect to gender and the population samples appears in 

the additional tables section. For Prostate Surgery, Rectal Prolapse and Inflammatory 

Bowel Disease no relationship was shown with FI and therefore these conditions do not 

appear in the tables below. The numbers in each group with the three conditions were 

too small to demonstrate any association.  

6.4.1 Gender 

Table 6.4 below shows the relative rates of FI within each group broken down by male 

and female gender. For the Non-Māori and Māori groups the female FI rates were 

higher than the male rates 12.65% cf 11.27% and 19.08 cf 16.11% respectively, though 

both of these results did not reach statistical significance.  For the prevalence group 

there was no significant difference between female and male rates 12.9% vs 12.4%.  
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Table 6.4  Rates of FI for Each Population Group Based on Gender 

 Prevalence Group Non-Māori Māori 

Male FI rate % (A) 12.9  (63/488) 11.27 (65/577) 16.11 (48/298) 

95% CI 9.91-14.96 8.68-13.85 11.90-20.31 

Female FI rate % (B) 12.4 (82/659) 12.65 (98/775) 19.08 (87/456) 

95% CI 9.92-15.89 10.30-14.99 15.46-22.70 

FI RR (F:M) 0.96 1.12 1.18 

Pearson X
2
 for difference 

(A-B) 
P=0.8147 P=0.4379 P=0.2921 

 

6.4.2 Age 

Table 6.5 provides data on the relationship between Age and FI rates for the prevalence 

group.  Figure 6.4 below also demonstrates that rates of FI increase as the age of 

individuals increases between the age bands. For individuals in the prevalence group, 

rates of FI were higher in age groups 45-65 (13.9%) and >65 (14.2%) when compared 

to the average for the prevalence group of 12.6%. A univariate regression analysis of FI 

rate against Age group is also presented in table 6.5. The Odds ratio of 1.24 (1.01-1.53) 

for FI for each incremental increase in age band level, thus indicating a relationship 

exists between age group and FI rate, P=0.040.A similar analysis is presented for the 

Māori group.  Again, within the Māori sample, the FI rate also showed an increase for 

age group level increases. The logistic regression for age level and FI rate produced a 

significant result with odds ratio of 1.31 (1.05-1.64) P=0.018. 
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Table 6.5  FI Rates Based on Age Band 

Age Group 
Prevalence Non-Māori Māori 

Less than 25 6.2%  (4/65) 9.5% (8/84) 6.9% (5/72) 

25-45 10.5% (37/351) 11.2% (47/419) 16.5% (47/238) 

45-65 13.9% (67/480) 12.2% (69/564) 21.4% (63/295) 

Greater than 65 14.2% (38/268) 13.5% (39/288) 19.2% (20/104) 

Univariate Logistic 

Regression analysis for 

FI based on Age group 

(OR) 

OR 1.24 P=0.04 OR 1.18 P=0.240 OR 1.31 P=0.018 

 

A graphical representation of the relationship between FI rates and age group levels for 

Māori, non-Māori and Prevalence samples is shown in Figure 6.4 below. This shows the 

trend of increasing FI rates with increasing age group levels.  

 

Figure 6.4.  Rate of FI by age group for population samples. 
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Finally, all the mean ages were higher in the incontinent populations, and within the 

Māori group this difference reached a significant level P=0.0128, with an average 

difference of 3.36 years between incontinent Māori and non-incontinent Māori.  This is 

shown in additional table 12. 

6.4.3 Socioeconomic status 

In order to explore the relationship between socio-economic status and FI, the mean 

NZDep score was calculated for individuals with FI and for individuals without FI.  

This was performed for the three samples and is shown in table 6.6 below. There was a 

clear difference in NZDep score in those with FI compared with those without FI for 

Māori.  

Table 6.6  NZDep Score for Incontinent (FI) vs Non-Incontinent (No FI) by 

Population Groups 

 Prevalence Group Non-Māori Māori 

FI NZDep score (A) 5.16 5.03 7.68 

95% CI 4.67-5.65 4.58-5.47 7.29-8.07 

No FI NZDep score (B) 4.75 4.64 6.77 

95% CI 4.58-4.92 4.48-4.79 6.57-6.99 

NZDep Score difference 

(A-B) 
0.41 0.39 0.91 

Pearson X
2
 for difference P=0.114 P=0.1053 P<0.001 

 

This relationship between NZDep score and FI is represented graphically in Figure 6.5 

and shows that whilst a difference exists between the FI and no FI populations in terms 

of NZDep scores, overall the difference is more marked between Māori and non-Māori, 

regardless of FI status. 
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Figure 6.5 Mean NZDep Score for FI and no FI across population samples. 

Additional table 13 presents univariate regression analyses for FI rate against NZ Dep 

score. The overall odds ratio for univariate analysis of FI against NZDep score was OR 

1.11 (1.07-1.26) P<0.001 per point of decile score. 

6.4.4 Education 

The table below shows FI rates by education level.  There was no identifiable trend 

between rates of FI and levels of education.  A univariate regression analysis performed 

with the assumption that education level is categorised as an ordinal independent 

variable, confirmed no relationship.   

An analysis of FI rates within the group with no education and FI rates for those with 

any level of education also did not show any association. 
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Table 6.7  FI Rates by Education Level 

Education Level Prevalence Non-Māori Māori 

No FI FI No FI FI No FI FI 

Nil  
207/234 

88.46% 

27/234 

11.54% 

231/257 

89.88% 

26/257 

10.12% 

211/267 

79.03% 

56/267 

20.97% 

School 

Certificate/NCEA level 

1-2 

213/245 

86.94% 

32/245 

13.06% 

260/297 

87.54% 

37/297 

12.46% 

146/178 

82.02% 

32/178 

17.98% 

University 

Entrance/NCEA level3 

137/158 

86.71% 

21/158 

13.29% 

170/191 

89.01% 

21/191 

10.99% 

68/83 

81.93% 

15/83 

11.26% 

Trade/professional 

diploma Cert 

232/267 

86.89% 

35/267 

13.11% 

277/320 

86.56% 

43/320 

13.44% 

114/132 

86.36% 

18/132 

17.91% 

University degree 
199/225 

88.44% 

26/225 

11.56% 

236/267 

88.39% 

31/267 

11.61% 

66/77 

85.71% 

11/77 

10.45% 

Univariate Regression 

analysis Odds Ratio and 

P value 

OR 1.00 (0.89-1.13) 

95% CI,  P=0.975 

OR 1.03 (0.92-1.17) 

95% CI P=0.518 

OR 0.87 (0.75-1.00) 

95% CI P=0.058 

 

6.4.5 Diabetes 

Earlier in the chapter (table 6.3) it was established that rates of diabetes were higher in 

Māori, 9.2% vs 4.5%. Table 6.8 below shows relative rates of FI for those with and 

without diabetes. With respect to this relationship, rates of FI were higher for diabetics 

in the Prevalence (11.6 vs 18.5%) and non-Māori group (11.2 vs 16.7%), though these 

did not reach significance. For the Māori group the rate of FI for those with Diabetes 

was 30.8% compared with 16.1% for those without giving a difference of 14.7% and 

significant, p<0.01.  

One possible explanation for the fact that diabetes was associated with FI for Māori, but 

not to a level to achieve significance for non-Māori, is perhaps the prospect of more 

poorly controlled diabetes within the Māori group, thus resulting in the complication of 

FI; this is discussed further in following chapter.  
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The relationship between FI and diabetes was also analysed by gender. The full table of 

this analysis is included as additional table 14. The main finding from this break down 

being that of an FI rate of 50.0% for Female Māori with diabetes –compared with 

16.18% for Female non-Māori diabetics, p<0.01.  

Table 6.8  Rates of FI for Each Population Group Based on Diabetes (DM) 

 Prevalence Group Non-Māori Māori 

DM FI rate % (A) 18.52 (10/54) 16.67 (10/60) 30.88 (21/68) 

95% CI 12.43-33.11 6.96-26.3 19.62-42.15 

No DM FI rate % (B) 11.60 (125/1078) 11.29 (142/1264) 17.35 (108/670) 

95% CI 9.79-13.66 9.49-12.98 13.32-18.91 

FI rate difference 

(A-B) 
6.92% 5.38% 13.53% 

RR (A/B) 1.6 1.5 1.8 

Pearson X
2
 for difference P=0.126 P=0.197 P=0.002 

 

6.4.6 Stroke 

Again, previously in this chapter it was observed that rates of stroke were higher in 

Māori compared with non-Māori.  When FI rates were compared between those who 

had had stroke and those without stroke, no relationship was observed. This was seen 

for all the population samples and is shown below in table 6.9. Owing to the small 

number of individuals reporting previous stroke, analysis by gender was not performed.  
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Table 6.9  Rates of FI for Each Population Group Based on Stroke 

 Prevalence Group Non-Māori Māori 

Stroke FI rate % (A) 11.76 (10/54) 15.79 (3/19) 18.18 (4/22) 

95% CI 5.31-28.84 2.26-33.85 0.67-35.68 

No Stroke FI rate % (B) 11.93 (133/1115) 11.42 (149/1305) 17.46 (125/716) 

95% CI 10.02-13.83 9.69-13.15 14.67-20.25 

FI rate difference 

(A-B) 
-0.17% 4.37% 0.72% 

RR (A/B) 0.99 1.4 1.04 

Pearson X
2
 for difference P=0.984 P=0.553 P=0.939 

 

6.4.7 Previous anal surgery 

Table 6.10  Rates of FI for Each Population Group Based on Previous Anal Surgery 

(AS) 

 Prevalence Group Non-Māori Māori 

AS FI rate % (A) 22.73 (15/66) 22.39 (15/67) 27.78 (10/36) 

95% CI 12.43-33.11 12.14-32.63 12.41-43.15 

No AS FI rate % (B) 11.73 (125/1066) 11.29 (142/1258) 17.35 (122/703) 

95% CI 9.79-13.66 9.54-13.04 14.55-20.16 

FI rate difference 

(A-B) 
11.0% 11.1% 10.43% 

RR (A/B) 1.9 2.0 1.6 

Pearson X2
 for difference P=0.008 P=0.006 P=0.111 

 

Table 6.10 shows the relationship between previous anal surgery and FI rates. Within 

the prevalence group the rate of FI without anal surgery is 11.7% compared to an FI rate 

of 22.7% in those that have had previous of anal surgery, a difference of 11%, P<0.01. 

A similar relationship was observed for the Non-Māori group, difference 11.1%, 

P<0.01. For the Māori sample whilst the difference in rates of FI was apparent between 

the anal surgery group compared with those that had not had anal surgery, the 

relationship did not reach significance mainly due to the smaller numbers of individuals 

having anal surgery in the Māori group.  
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Additional table 15 shows the gender breakdown in the relationship between anal 

surgery and FI. Interestingly this relationship is most evident for males in the 

Prevalence and Non-Māori group.  For males in the prevalence group the rate of FI with 

anal surgery was 32.4% compared with 11.4% without anal surgery, P<0.01 for the 

difference. This effect was also seen for males in the non-Māori group 30.8% vs 9.8%, 

P<0.01.  The same differences were not seen females in the Māori and non-Māori 

groups.  

6.4.8 Constipation/obstructed defecation (C/OD) 

Table 6.11 Rates of FI for Each Population Group Based on Constipation/Obstructed 

Defecation 

 Prevalence Group Non-Māori Māori 

C/OD FI rate % (A) 20.05 (74/369) 21.90 (92/420) 28.52 (79/277) 

95% CI 15.95-24.16 17.93-25.88 23.17-33.87 

No C/OD FI rate % (B) 9.06 (72/795) 7.59 (71/935) 11.69 (56/479) 

95% CI 7.06-11.06 5.89-9.29 8.80-14.58 

FI rate difference 

(A-B) 
10.99% 14.31% 16.83% 

RR (A/B) 2.2 2.9 2.4 

Pearson X
2
 for difference P<0.001 P<0.001 P<0.001 

 

In terms of the association between FI and C/OD, a significant relationship was seen 

whereby individuals with C/OD experienced more than twice the rate of FI compared to 

those without C/OD. This is shown in table 6.11 above, reaching significance for all 

sample groups.  

6.4.9 Irritable bowel syndrome (IBS) 

There was also a strong association between IBS and rates of FI, as illustrated in table 

6.12. Those with IBS were 2.5 times more likely to meet the symptom definition for FI 

than those without IBS. Within the Prevalence group for those with IBS, the FI rate was 
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26.67% compared to 10.65% for those without IBS (P<0.01). A similar relationship was 

observed within the Māori and non-Māori samples.  

Table 6.12  Rates of FI for Each Population Group Based on IBS 

 Prevalence Group Non-Māori Māori 

IBS FI rate % (A) 26.67 (24/90) 25.23 (27/107) 41.18 (14/34) 

95% CI 17.35-35.98 16.87-33.60 23.75-58.61 

No IBS FI rate % (B) 10.65 (111/1042) 10.27 (125/1217) 16.34 (115/704) 

95% CI 8.77-12.53 8.56-11.98 13.60-19.07 

FI rate difference 

(A-B) 
16.02% 14.96% 24.84% 

RR (A/B) 2.5 2.5 2.5 

Pearson X
2
 for difference P<0.001 P<0.001 P<0.001 

 

6.4.10 Haemorrhoids 

Across all samples, study participants with haemorrhoids were also noted to have higher 

rates of FI – table 6.13. For the non-Māori group rates of FI for those with haemorrhoids 

was 17.27 compared to 10.14 for those without, P<0.01 and for Māori these rates were 

24.46% and 15.86% respectively, P=0.016.  Within the prevalence sample, individuals 

with haemorrhoids were also 1.5 times more likely to have FI based on symptoms 

compared with those without haemorrhoids.  

Table 6.13  Rates of FI for Each Population Group Based on Piles/Haemorrhoids 

 Prevalence Group Non-Māori Māori 

P/H FI rate % (A) 16.16 (37/229) 17.27 (43/249) 24.46 (34/139) 

95% CI 11.35-20.96 12.54-22.00 17.22-31.70 

No P/H FI rate % (B) 10.85 (98/903) 10.14 (109/1075) 15.86 (95/599) 

95% CI 8.82-12.88 8.33-11.95 12.93-18.79 

FI rate difference 

(A-B) 
5.31% 7.13% 8.6% 

RR (A/B) 1.5 1.7 1.5 

Pearson X
2
 for difference P=0.027 P=0.001 P=0.016 
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6.4.11 Decreased mobility 

Below the table shows rates of FI for those that reported decreased mobility compared 

with those that did not have decreased mobility. As is shown rates of FI are significantly 

higher for those individuals with decreased mobility for the prevalence group and non-

Māori groups. The numbers with reporting decreased mobility in the Māori group are 

smaller and the difference in FI rates for those with and without decreased mobility 

were not significantly different. The association was strong for non-Māori and the 

Prevalence sample with relative risks 3.2 and 2.9 respectively. 

Table 6.14  Rates of FI for Each Population Group Based on Decreased Mobility 

 Prevalence Group Non-Māori Māori 

DMob FI rate % (A) 31.25 (10/32) 34.29 (12/35) 23.81 (5/21) 

95% CI 15.19-47.31 18.56-50.01 5.59-42.03 

No DMob FI rate % (B) 10.85 (125/1100) 10.86 (140/1289) 17.29 (124/717) 

95% CI 9.49-13.24 9.16-12.56 14.53-20.06 

FI rate difference 

(A-B) 
20.4% 23.4% 6.5% 

RR (A/B) 2.9 3.2 1.4 

Pearson X
2
 for difference P=0.001 P=0.001 P=0.438 

 

6.4.12 Neurological conditions 

Rates of FI are recorded below for individuals reporting having a diagnosis of “other 

neurological condition”, distinct from stroke. Whilst rates of FI were higher in all 

samples reporting have a neurological condition (Prevalence, Non-Māori and Māori), 

these FI rates reached significance only for the prevalence and non-Māori samples. 

Numbers in the Māori group were lower overall making a significant association more 

difficult to reach. The relative risks for FI with a neurological condition compared to FI 

without a neurological condition were 2.4 and 2.3 for the Prevalence and non-Māori 

samples.  
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Table 6.15 Rates of FI for Each Population Group Based on Self-Reporting of 

Neurological Condition 

 Prevalence Group Non-Māori Māori 

NC FI rate % (A) 27.78 (5/18) 26.09 (6/23) 33.33 (5/15) 

95% CI 7.09-48.47 8.14-44.03 9.48-57.19 

No NC FI rate % (B) 11.67 (130/1114) 11.22 (146/1301) 17.15 (124/723) 

95% CI 9.78-13.55 9.51-12.94 14.40-19.90 

FI rate difference 

(A-B) 
16.11% 23.4% 16.18% 

RR (A/B) 2.4 2.3 1.9 

Pearson X
2
 for difference P=0.036 P=0.027 P=0.102 

 

6.4.13 Urinary incontinence (any stress or urge) 

Table 6.16  Rates of FI for Each Population Group Based on Urinary Incontinence 

 Prevalence Group Non-Māori Māori 

UI FI rate % (A) 20.25 (80/395) 20.61 (94/456) 27.55 (81/294) 

95% CI 16.27-24.23 16.88-24.34 15.01-20.48 

No UI FI rate % (B) 8.58 (66/769) 7.68 (69/899 11.50 (53/461) 

95% CI 6.60-10.57 5.93-9.42 8.57-14.42 

FI rate difference 

(A-B) 
11.67% 12.93% 16.05% 

RR (A/B) 2.4 2.7 2.4 

Pearson X
2
 for difference P=0.027 P=0.001 P=0.016 

 

Table 6.16 above shows that there was a strong relationship between urinary 

incontinence and FI rates for all samples. The difference between rates of FI for those 

that had UI compared to those that did not have UI was 12.9% for non-Māori, P<0.01 

and 16.1% for Māori, P<0.01, relative risks 2.4 and 2.7 respectively. The prevalence 

sample also showed a similar relationship, as did the groups when broken down by 

gender (additional table 16). This table also shows that the male rate of FI with UI is 

higher for the prevalence group compared with the female rate of FI with UI, 30.8% 

versus 18.2%. This suggests that males with UI are more likely to have FI than females 

with UI. 
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When the relationship between rates of FI and urinary incontinence were broken down 

in terms of stress and urge, similar relationships to the above were observed.  
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 Females and Obstetric Risk for FI 6.5

The following section explores the female population in more detail with added focus 

on risk factors associated with childbirth. Comparisons are made between nulliparous 

and parous women and rates of FI. In addition to this, the relationship between different 

degrees of parity and FI as well as other outcomes (haemorrhoids, urinary incontinence) 

are examined.  Birth specific risk factors are reviewed for their relationship with these 

outcomes also. All of these relevant factors are then combined to develop a multivariate 

regression model for FI in females, which appears in the last section of this chapter.  

Table 6.17 provides the baseline characteristics for the female population broken down 

into the three sample groups – Prevalence, Non-Māori, and Māori with respect to risk 

factors and other possible associated conditions. The figures and rates here can be 

compared to rates for males (which appear in the additional tables section).  

Of particular note is the fact that rates of diabetes and previous anal surgery were higher 

in males compared with females (see additional tables 5 and 7), M:F relative risk 1.6 for 

both entities, P<0.05). As with the general population, rates of diabetes and stroke were 

higher in Māori women compared to non-Māori women (Table 6.17). 

Again, as shown in additional tables 8-11 and 6.17, females were noted to have 

significantly higher rates of constipation/obstructed defecation, IBS, haemorrhoids and 

urinary incontinence when compared to their male counterparts. Rates of urinary 

incontinence approached 50% (table 6.17). Māori women had lower rates of IBS 

compared to non-Māori women but similar rates for Māori and non-Māori were 

reported for the other listed conditions. 
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6.5.1 Parity 

Participants in the study were asked the following question with regard to parity: “How 

many children have you given birth to?” If this question was not answered subsequent 

questions about the nature of births were skipped. Often the question was not answered 

with other sections of the survey (not related to childbirth) completed. If this were the 

case, these females were recorded as nulliparous.  Note a total of 224 women did not 

answer this question and were recorded as nulliparous, 81 (36.2%) Māori and 143 

(63.8% Non- Māori, this difference was not significant.  

Below, presented in Table 6.17 the rates of parous women are presented for the three 

samples. There was no significant difference between the Maori and non-Maori in terms 

of percentage of nulliparous women – 20.13% to 21.78%. There was a difference in the 

average numbers of babies for Māori compared with non-Māori – 2.45 compared with 

2.09 P<0.01, and for women that had at least one baby (table 6.17) a similar difference 

was also observed. 

6.5.2 Birth-trauma 

All study participants who had had babies were asked: “Thinking back on all your 

labours, did you ever have a tear or episiotomy involving the muscles of your anus 

(back passage)? “ Outlined in table 6.17, rates of self-reported anal muscle injury by 

tear or episiotomy were higher for Non-Māori compared to Māori – 38.8% vs 32.6%, 

with the difference of 6.6% approaching significance P=0.058. Overall in the 

prevalence sample just over a third of women reported birth trauma involving the 

muscles of the anal canal 33.4%.  

6.5.3 Prolonged labour 
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For this section, again women were asked a specific question about their length of 

labour. “In your longest labour, how long did you push for (second stage)?”  

Responses were categorised into three time stages – less than 1 hour; 1-2 hours and 

more than two hours. Prolonged labour was defined as greater than two hours for the 

second stage of labour. Approximately one third of all women in the samples reported a 

prolonged second stage of labour (Table 6.17) and there was no difference between 

Māori and non-Māori.  

6.5.4 Birthing aid 

Thinking back on all your labours, were any of the following required?  

(A) Forceps; (B) Other instruments; (C) No birthing aid required  

The question above was asked to study participants, and responses were coded into a 

binary variable whereby any type of birthing aid (BA) used during delivery was 

compared to no birthing aid.  38.7% of women in the Prevalence sample reported use of 

some device to aid delivery and 37.6% of Non-Māori women. Less Māori reported use 

of a birthing aid 33.3%, though this difference did not reach significance (table 6.17).  
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Table 6.17  Baseline Characteristics of the Female Survey Population 

Condition/Disorder Prevalence Non-Māori Māori Non-Māori vs 

Māori 

Diabetes* 
3.1% 

(20/642)  

3.6% 

(27/757)  

7.2% 

(32/446)  

(3.6%-7.2%) 

P=0.0052 

Stroke 
0.8% 

(5/651) 

0.8% 

(6/758) 

2.7% 

(12/447) 

(0.8-2.7) 

P<0.001) 

Prev. Anal Surgery* 
4.4% 

(28/640)  

3.7% 

(28/753)  

4.7% 

(21/446)  

(3.7-4.7) 

P=0.40 

Constipation/ Obstructed 

Defecation* 

35.4% 

(233/659) 

36.0% 

(279/775)  

41.0% 

(187/456)  

(36.0-41.1) 

P=0.067 

Irritable Bowel Syndrome* 
9.4% 

(60/642)  

9.5% 

(72/757)  

6.1% 

(27/446)  

(9.5-6.0) 

P=0.035 

Piles/Haemorrhoids* 
23.8% 

(153/642)  

22.7% 

(172/757)  

21.8% 

(97/446)  

(22.7-21.7) 

P=0.7 

Urinary 

Incontinence 
Any* 

49.3% 

(325/659)  

49.3% 

(325/659)  

52.2% 

(238/456)  

(49.3-52.2) 

P=0.3860 

 Stress* 
44.9% 

(291/649)  

44.9% 

(344/767)  

48.6% 

(220/453)  

(44.9-48.6) 

P=0.1879 

 Urge* 
24.1% 

(158/656)  

24.2% 

(186/769)  

25.1% 

(113/450)  

(24.2-25.1) 

P=0.7242 

Parity  

Nulliparous 
21.2% 

(142/670) 

21.8% 

(169/776) 

20.1% 

(92/457) 

(78.2-79.9) 

P=0.494 

Parous 
78.8% 

(528/670) 

78.2% 

(598/776) 

79.9% 

(365/457) 

Mean no. of 

Births 

(95%CI) 

2.68  

(2.57-2.80) 

2.67 

(2.56-2.78) 

3.07 

(2.86-3.27) 

Mean births 

(2.67-3.07) 

P<0.001 

Birth Trauma 
33.4% 

(193/496) 

38.9% 

(223/575) 

32.6% 

(112/344) 

 (38.78-32.56) 

P=0.058 

Prolonged Labour 
32.6% 

(156/479) 

32.6% 

(180/553) 

31.7% 

(105/331) 

 (32.55-31.72) 

P=0.799 

Birthing Aid 
38.7% 

(186/481) 

37.6% 

(210/559) 

33.3% 

(112/336) 

(37.57-33.33) 

P=0.201 

Note. *These conditions were associated with differences in Male and Female rates, see text and 

additional tables for details. 
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6.5.5 Parity and FI (and related conditions). 

Table 6.18  Rates of FI for Each Population Group for Nulliparous Versus Parous 

Women (At Least One Baby) 

 Prevalence Group Non-Māori Māori 

Nulliparous FI rate % (A) 9.86 (14/142) 14.20 (24/169) 18.48 (17/92) 

95% CI 4.90-14.82 8.89-19.52 10.40-26.56 

Parous FI rate % (B) 13.07 (69/528) 12.19 (74/607) 19.18 (70/355) 

95% CI 10.18-15.95 9.58-14.80 15.12-23.23 

FI rate difference 

(A-B) 
-3.21% 2.01% -0.7% 

RR (B/A) 1.3 0.86 1.04 

Pearson X
2
 for difference P=0.2709 P=0.487 P=0.878 

 

Above table 6.18 presents the cross-tabulated data for parity and FI across the three 

different sample groups. No significant difference was shown when rates of FI for 

nulliparous women were compared to rates of FI for women who had given birth. This 

was observed for Māori, non-Māori and the Prevalence sample.  

Although there was no association between parity and FI, there was a relationship 

between parity and rates of haemorrhoids; and parity and rates of urinary incontinence, 

where both were commoner in parous women.  

Haemorrhoids rates were significantly higher for all parous women, 26.9% vs 11.9% in 

the prevalence group, 25.5% vs 12.4% for Non-Māori and 24.4 % vs 11.0% for Māori. 

Across all sample the rates of urinary incontinence were higher for with those who had 

babies compared with those who had not – 54.0% vs 31.0% for Prevalence sample, 

54.4% vs 33.1% for non-Māori and 58.1% vs 29.4% for Māori and this was also the 

case for stress urinary incontinence. See additional tables 17-19. 
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6.5.6 Analysis of FI (and other conditions) by multiparity 

In an attempt to further understand the relationship between parity and FI further 

analyses were conducted to reveal FI rates by numbers of births, seen in figure 12, table 

6.19 and additional tables 20, 21. 

 

Figure 6.6 FI rate by number of births. 

 

Figure 6.6 shows no relationship between multiple births and FI rates. In table 6.19 rates 

of FI vary widely for different numbers of births. As there is no correlation with 

numbers of births, this suggests other factors associated with the birthing process may 

affect FI rates for women who have given birth which are explored below.  
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Table 6.19  Rates of FI by Numbers of Births 

No. of Births Prevalence Non-Māori Māori Overall 

0 14/142 (9.86%) 24/169 (14.20%) 17/92 (18.28%) 41/269 (15.24%) 

1 15/63 (19.23) 15/90 (16.67%) 8/73 (10.96%) 27/171 (15.79%) 

2 23/174 (11.68%) 25/228 (10.96%) 18/97 (18.56%) 43/327 (13.15%) 

3 20/126 (13.70%) 22/171 (12.87%) 17/86 (19.77%) 40/258 (15.50%) 

4 4/54 (6.90%) 5/65 (7.69%) 14/45 (31.11%) 19/110 (17.27%) 

5 4/29 (12.12%) 4/33 (12.12%) 6/25 (24.00%) 10/58 (17.24%) 

6 1/7 (14.29%) 1/11 (9.09%) 2/16 (12.5%) 3/27 (11.11%) 

7 1/6 (16.67%) 1/5 (20.0%) 3/7 (42.86%) 4/12 (33.33%) 

8+ 1/3 (33%) 1/4 (25.0%) 2/16 (12.5%) 3/29 (10.34%) 

Test-statistic 

(Pearson chi2) 
P=0.436 P=0.733 P=0.155 P=0.491 

 

Additional table 21 describes the relationship between women who have had different 

numbers of multiple births with those that are nulliparous. This demonstrates that 

regardless of the threshold that is set for multi-parity, there does not appear to be a 

statistically significant difference in FI rates.  

Table 6.20 below, shows that for haemorrhoids, urinary incontinence and in particular 

stress urinary incontinence there is a significant difference in the numbers of births 

women have had with these problems compared to women without these disorders. As 

is demonstrated this relationship does not hold true for FI, 2.28 vs 2.18 births P=0.542.  
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Table 6.20  Mean Number of Births for Affected Populations 

 FI No FI  Two sample T-test 

Mean no. of 

Births 
2.28 (2.00-2.55) 2.18 (2.08-2.30) P=0.542 

 Any UI No Any UI Two sample T-test 

Mean no. of 

Births 
2.53 (2.39-2.68) 1.86 (1.72-2.00) P<0.001 

 Stress UI No Stress UI Two sample T-test 

Mean no. of 

Births 
2.55 (2.40-2.70) 1.90 (1.76-2.04) P<0.001 

 Piles/Haemorrhoids (PH) No PH Two sample T-test 

Mean no. of 

Births 
2.44 (2.25-2.63) 2.12 (2.00-2.25) P=0.0071 

 

6.5.7 Birth-trauma (BT) 

In table 6.21 below, women who reported birth trauma to the anal canal by tear or 

episiotomy registered higher rates of FI. This difference reached significance for Māori 

25.9% vs 15.1% and approached significance for non-Māori 15.7% vs 10.2% P=0.052.  

Therefore whilst it appears Māori women reported less birth trauma overall in terms of 

tears and episiotomy (table 6.17 above), if they did experience this trauma they were 

more likely to develop FI.  

Table 6.21  Rates of FI for Each Population Group for BT Versus No BT 

 Prevalence Group Non-Māori Māori 

BT FI rate % (A) 15.54 (30/193) 15.70 (35/223) 25.89 (29/112) 

95% CI 10.39-20.70 10.88-20.51 17.65-34.13 

No BT FI rate % (B) 11.22 (34/303) 10.23 (36/352) 15.09 (35/232) 

95% CI 7.65-14.80 7.05-13.41 10.45-19.73 

FI rate difference 

(A-B) 
4.32% 5.47% 10.8% 

RR (A/B) 1.5 1.5 1.7 

Pearson X
2
 for difference P=0.161 P=0.05 P=0.016 

Māori vs Non-Māori BT FI rate (25.89 vs 15.70) (T-test diff. of proportions) P=0.0265 

 



 

144 

6.5.8 Prolonged labour 

As outlined above, prolonged labour includes women whose second stage of labour 

lasted more than two hours and similar rates were reported across the population groups 

in table 6.17. The relationship between prolonged labour and FI is shown below. Table 

6.22 demonstrates no significant difference in FI rates for women with prolonged labour 

compared with women without prolonged labour across the three samples.  

Table 6.22  Rates of FI for Each Population Group for Prolonged Second Stage of 

Labour (PL) Versus No Prolonged Second Stage of Labour 

 Prevalence Group Non-Māori Māori 

PL FI rate % (A) 12.82 (20/156) 12.22 (22/180) 19.05 (20/105) 

95% CI 7.51-18.13 7.39-17.05 11.41-26.68 

No PL FI rate % (B) 13.00 (42/323) 12.60 (47/373) 18.58 (42/226) 

95% CI 9.31-16.69 9.22-15.98 13.47-23.69 

FI rate difference 

(A-B) 
-0.18% -0.38% 0.47% 

RR (A/B) 0.99 0.97 1.03 

Pearson X
2
 for difference P=0.956 P=0.900 P=0.920 

 

6.5.9 Birthing aid 

The use of birthing aids either forceps or other instrument was analysed for an 

association with FI. This is shown in table 6.23. Whilst rates of FI were higher in all 

three samples for women that required the use of a birthing aid, these differences did not 

reach significance.  
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Table 6.23  Rates of FI for Each Population Group for Parous Women Using a 

Birthing Aid (BA) Versus No Birthing Aid 

 Prevalence Group Non-Māori Māori 

BA FI rate % (A) 14.52 (27/186) 14.29 (30/210) 23.21 (26/112) 

95% CI 9.41-19.63 9.51-19.06 15.27-31.15 

No BA FI rate % (B) 12.20 (36/295) 11.17 (39/349) 16.52 (27/224) 

95% CI 8.45-15.96 7.85-14.50 11.62-21.42 

FI rate difference 

(A-B) 
2.32% 3.12% 6.69% 

RR (A/B) 1.2 1.3 1.4 

Pearson X
2
 for difference P=0.956 P=0.279 P=0.138 

 

6.5.10 Caesarian section 

Table 6.24 shows the self-reported rates of caesarean section amongst the three 

population groups. Table 6.24 lists the rates for women only giving birth by caesarian 

section; and also the rates of women having a caesarean section regardless of whether or 

not they also had a vaginal delivery. As is demonstrated in the tables, approximately 

18% of women had caesarian sections at some point in their life as their birthing 

method, and approximately 10% had only given birth by that method. There were no 

differences noted rates reported by Māori compared with non-Māori. In order to explore 

whether or not caesarean section is protective for FI, those women who had given birth 

only by caesarean section were compared to women who had given birth by normal 

vaginal delivery. FI rates for these two groups are reported for each sample in table 6.25 

Here, no significant difference was noted in FI rates.  
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Table 6.24  For Parous Women Comparison of Normal Vaginal Delivery Only (NVD) 

(Never Had C-Section) Versus Birth Only by Caesarian Section Within 

Population Groups 

 Prevalence Group Non-Māori Māori 

NVD 453/505 525/587 307/343 

% 89.70% 89.44% 89.50% 

C-Section only 52/505 62/587 36/343 

% 10.30% 10.56% 10.50% 

C-Section ever 89/505 107/587 64/343 

% 17.62% 18.23% 18.66% 

Non-Māori vs Māori C-Section Only (10.56-10.50) P=0.975 (Pearson Chi2) 

 C-Section Ever (18.23-18.66) P=0.870 (Pearson Chi2) 

 

Table 6.25  Rates of FI for Each Population Group for Normal Vaginal Delivery Only 

(NVD) (Never had C-Section) Versus Birth Only by Caesarian Section 

 Prevalence Group Non-Māori Māori 

NVD FI rate % (A) 13.02 (59/453) 12.57 (66/525) 17.92 (55/307) 

95% CI 9.91-16.14 9.73-15.42 13.60-22.22 

C-Section only FI rate 

% (B) 
13.46 (7/52) 11.29 (7/62) 22.22 (8/36) 

95% CI 3.86-23.06 3.18-19.39 7.96-36.49 

FI rate difference 

(A-B) 
-0.44% 1.28% -4.3% 

RR (A/B) 0.97 1.1 0.81 

Pearson X
2
 for 

difference 
P=0.956 P=0.773 P=0.528 

 

6.5.11 Hysterectomy 

Finally, women were asked independent of their birthing history whether or not they 

had had a hysterectomy.  Rates were 14.6% for the Prevalence group and 15.1% in the 

Non-Māori group. The hysterectomy rate was slightly higher for Māori – 18.3%, but 

this did not reach significance (Table 6.26). The mean age for women who had had 

hysterectomies was higher than women who had not had hysterectomy (additional table 

23). Overall all women had higher rates of FI if they had had a hysterectomy, though 
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this only reached significance within the Māori sample, Table 6.27 This finding is 

detailed further in the discussion.   

Table 6.26   Hysterectomy Rates Within Population Groups 

 Prevalence Group Non-Māori Māori 

Hysterectomy 92/631 112/743 79/433 

% 14.58% 15.07% 18.24% 

No Hysterectomy 539/631 631/743 354/433 

% 85.42% 84.93% 81.76% 

Pearson X
2
 for 

difference 
Non-Māori vs Māori (15.07-18.24) P=0.155 

 

Table 6.27  Rates of FI for Each Population Group for Women Who Had Previous 

Hysterectomy Versus No Previous Hysterectomy 

 Prevalence Group Non-Māori Māori 

Hysterectomy FI rate % 

(A) 
14.89 (14/94) 14.15 (16/113) 35.44 (28/79) 

95% CI 9.67-15.20 10.18-15.37 24.90-45.99 

No Hysterectomy FI 

rate % (B) 
12.43 (68/547) 12.78 (81/634) 16.24 (58/357) 

95% CI 7.69-22.10 7.73-20.59 12.42-20.07 

FI rate difference 

(A-B) 
2.46% 1.37% 19.2% 

RR (A/B) 1.2 1.1 2.2 

Pearson X
2
 for difference P=0.5091 P=0.687 P=0.0001 
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 Medical Seeking Behaviour 6.6

This section examines which study participants had discussed bowel control and whom 

they had discussed this with, in addition to identifying those that had been referred to a 

health service for management of FI. Table 6.28 below shows the percentages of 

individuals discussing bowel control with a healthcare professional (family practitioner, 

specialist, nurse midwife etc.), who met the symptom criteria for FI. Of note is that 

despite having a problem with FI, only 30.1% of Non-Māori, 25.92% of Māori and 

28.8% in the prevalence sample had actually discussed loss of bowel control with 

anyone. This perhaps reinforces the social stigma associated with the problem 

(discussed in more detail later in the chapter). Whilst fewer Māori by percentage had 

discussed loss of bowel control when compared with non-Māori, this difference was not 

significant.  

Table 6.28 Have You Ever Discussed Loss Of Bowel Control With Healthcare 

Professional? (For Those With FI) 

 Prevalence Group Non-Māori Māori 

Discussion of Bowel 

Control 
42/146 50/163 35/135 

% 28.76% 30.67% 25.92% 

Pearson X
2
 for 

difference 

Non-Māori vs Māori Discussion of loss of bowel control with FI (30.67-25.92) 

P=0.3661 

 

Table 6.29 (also below) outlines exactly whom individuals with FI had discussed loss of 

bowel control with. Four options were given (listed in the table below), including a free 

text box for individuals to specify which ‘other health professional’ they had discussed 

their problem with. A range of responses was given but most frequent answers were 

Nurse or Midwife. Interestingly most non-Māori had discussed the problem with their 

family physician (GP), yet significantly less Māori (68.6% compared with 51.0%, 

p=0.05) had spoken to their family doctor (GP). Māori were more likely to speak to 
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another health professional 19.6% (not a GP or specialist) compared to 4.5% of non-

Māori. Both Māori and non-Māori did not appear to have significant differences in rates 

of discussion with family or friend and specialists.   

Table 6.29   Who Bowel Control was Discussed With (Individuals With FI)? 

 Prevalence Group Non-Māori Māori 
T-Test Non-

Māori vs Māori 

Family/Friend 24/55 43.6% 30/67 44.8% 29/51 56.9% P=0.1933 

GP 39/55 70.9% 46/67 68.6% 26/51 51.0% P=0.05 

Specialist 13/55 23.6% 13/67 19.4% 13/51 25.4% P=0.4293 

Other health 

professional 
1/55 1.8% 3/67 4.5% 10/51 19.6% P=0.0093 

 

6.6.1 Univariate analysis 

 In order to look for population characteristics influencing whether or not an individual 

was more or less likely to discuss bowel control, various factors were analysed in cross-

tabulation fashion and ultimately used to build up a regression model. In univariate 

analysis both Gender and Age group level appeared to influence whether or not an 

individual was likely to discuss bowel control. This is shown in additional tables 24 and 

25. In the prevalence group females were more likely to discuss bowel control than 

males, RR 1.8, p=0.041.  The relationship with age demonstrates that older individuals 

were more likely to discuss bowel control. No significant associations were seen when 

analyses were performed by NZDep score and Education. Theses tables also appear in 

the additional tables section – tables 26 and 27.  

6.6.2 Multiple regression 

In table 6.30, a logistic regression model is presented combining all of the independent 

variables outlined above – Ethnicity, Age group, NZDep, Education, and Gender. In this 

model the factors that reached significance were age group level with OR 1.37 for each 
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advancing age level - <25, 25-45, 45-65, >65, and gender, with females more likely to 

enquire about bowel problems than males.  

Table 6.30  Logistic Regression Analysis for Discussion with Health Practitioner in 

Individuals With FI 

Independent Variable Odds ratio 95% CI p-value 

Ethnicity (Māori vs non-Māori) 0.96 0.51-1.79 P=0.892 

Age (Group age<25; 25-45; 45-65; >65) 1.45 1.09-2.08 P=0.038 

NZDep (deciles) 0.91 0.82-1.00 P=0.061 

Recode of Education 0.93 0.77-1.15 P=0.543 

Gender (Male vs Female) 0.53 0.30-0.95 P=0.032 

 

Finally, 6.84% reported being referred to a health service for management of their 

bowel control problem within the prevalence group.  Numbers were similar for Māori 

and non-Māori (see additional table 28).  
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 Summary Tables 6.7

Table 6.31  Summary Māori vs Non-Māori Baseline Characteristic Differences  

Factors/conditions where difference observed by ethnicity 

(Māori versus Non-Māori) 

Age (diff. in years)
 

-4.6 (46.2 vs 50.8 years) (P<0.001) 

NZDep Score (difference) +2.26  (6.94-4.68) (P<0.001) 

Diabetes RR 2.0 (9.2% vs 4.5%) (P=0.002) 

Stroke RR 2.1 (3.0% vs 1.4%) (P=0.016) 

Constipation (Rome II) RR 1.2 (36.6% vs 31.0%) (P=0.008) 

Irritable Bowel Syndrome RR 0.6 (4.6% vs 8.0%) (P=0.003) 

Urinary Incontinence RR 1.2 (38.9% vs 33.7%) (P=0.0014) 

Stress Urinary Incontinence RR 1.2 (34.4%vs 28.2%) (P<0.001) 

Similar rates 

Haemorrhoids, Previous Anal Surgery, Prostate Surgery, IBD, Rectal Prolapse, Decreased 

Mobility, Other Neurological Condition 

 

Table 6.32  Summary of Risk Factor and Disorder Univariate Association With FI  

Factors associated with FI 

Ethnicity RR 1.5 (P=0.004) 

Age
+ 

OR 1.3 (P=0.018) 

NZDepScore* OR 1.2 (P<0.001) 

Diabetes* RR 1.8 (P=0.002) 

Prev. Anal Surgery RR 1.9 (P=0.008) 

Other Neurological 

Condition 
RR 2.3 (P=0.036) 

Decreased Mobility RR 2.7 (P<0.001) 

Conditions associated with FI 

Constipation (Rome II) RR 2.2 (P<0.001) 

Irritable Bowel Syndrome RR 2.5 (P<0.001) 

Haemorrhoids RR 1.5 (P=0.027) 

Urinary Incontinence RR 2.4 (P<0.001) 

Factors/conditions not associated with FI 

Gender**, Education, Rectal Prolapse, Stroke, Prostate Surgery 

Note. Nb Prevalence group RR presented unless otherwise stated); + Trend of increasing 

rates of FI with older age groups (<25, 25-45, 45-65, >65), reaches significance for Prevalence and Māori 

Group. * Reaches significance for Māori sample only. ** Gender reaches significance if 2/3 definition 

used, no other difference with change in definition (see multivariate analysis. 
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Table 6.33  Summary Māori vs Non-Māori Females Baseline Characteristic Differences  

Factors/conditions where difference observed 

(Māori versus Non-Māori FEMALES) 

Age (diff. in years)
 

4.6 (46.2 vs 50.8 years) (P<0.001) 

NZDep Score (difference) 2.26  (6.94-4.68) 
(P<0.001) 

Diabetes RR 2.0 (9.2% vs 4.5%) (P=0.002) 

Stroke RR 2.1 (3.0% vs 1.4%) (P=0.016) 

Irritable Bowel Syndrome RR 0.6 (4.6% vs 8.0%) (P=0.003) 

Parity (no. of births) 3.07 vs 2.67 (P<0.001) 

SIMILAR RATES (Māori vs non-Māori FEMALES) 

Birth Trauma, Prolonged Labour, Birthing Aid, Haemorrhoids, Previous Anal Surgery, Rectal 

Prolapse, Urinary Incontinence, Decreased Mobility, Other Neurological Condition 

 

Table 6.34  Summary of Parity and Obstetric Risk for Females Univariate Analyses 

Summary table parity/obstetric risk 

Parity and FI
 

Nil Association (P<0.001) 

Parity and Urinary Incontinence Strong Association RR 2.3 (P=0.002) 

Parity and Stress Urinary Incontinence Strong Association RR 1.7 (P=0.016) 

Parity and Haemorrhoids Strong Association RR 1.7 (P=0.003) 

Obstetric risk factors 

Birthing Trauma and FI
+ 

Strong Association RR 1.7 (P=0.0016) 

Prolonged Labour and FI Nil Association RR 0.99 (P=0.956) 

Birthing Aid and FI Nil Association RR 1.2 (P=0.956) 

Caesarean Section and FI Nil Association RR 0.97 (P=0.956) 

Hysterectomy and FI
++ 

Strong Association RR 2.2 (P=0.001) 

Note. 
+
Significant for Non-Māori and Māori group. 

++
Signficant for Māori Group only. 
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 Logistic Regression Models 6.8

6.8.1 Overall sample regression models 

This section presents different regression models for FI. The first model utilises all the 

data and presents a model taking into account the independent variables – ethnicity, 

gender, age, deprivation score, diabetes, stroke, anal surgery, neurological conditions, 

and decreased mobility (table 6.35). It should be noted that although an association with 

FI was also demonstrated for individuals with irritable bowel syndrome, 

piles/haemorrhoids and urinary incontinence in the sections above, from an aetiological 

standpoint it was deemed that these variables did not appear to be independent from the 

dependent variable – FI. In other words because the causes of these conditions were 

believed to be similar to the causes for FI, they were not included in the model.  

Table 6.35  Logistic Regression Model for FI – Overall Sample 

Independent Variable Odds ratio 95% CI p-value 

Ethnicity (Māori vs non-Māori) 1.32 0.99-1.76 P=0.058 

Gender (Men vs Women) 0.841 0.64-1.10 P=0.212 

Age (Group age<25; 25-45; 45-65; >65) 1.066 0.9-1.26 P=0.459 

NZDep (deciles) 1.09 1.04-1.15 P=0.001 

Diabetes (DM vs no DM) 1.69 1.05-2.68 P=0.028 

Stroke (Stroke vs no Stroke) 0.86 0.34-2.22 P=0.762 

Anal Surgery (As vs no AS) 1.87 1.19-3.19 P=0.008 

Neurological Conditions (NC vs non NC) 2.22 1.02-4.86 P=0.044 

Decreased Mobility (DM vc non DM) 2.39 1.26-4.51 P=0.007 
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As can be seen in Table 6.35 five variables reached significance in this model – NZ 

Deprivation score – odds ratio (OR) 1.09 for every point on the decile score range; 

Diabetes OR 1.76 for individuals with diabetes compared to those without; previous 

anal surgery OR 1.95 for those who had surgery to the anal region compared to those 

not having surgery; neurological conditions OR 2.2 and decreased mobility OR 2.4. 

Ethnicity (Māori vs non-Māori) approached significance – OR 1.32, p value 0.058.  

As has been documented in the univariate analysis a considerable difference in FI 

prevalence was noted between Māori and non-Māori and in an attempt to explain this 

difference, an analysis by sequential multivariate models was performed. Accordingly, 

the effect of ethnicity on FI with respect different risk factors is outlined in more detail 

below in table 6.36. Each model shows the change in Ethnicity odds ratio for FI, Māori 

versus non-Māori when certain factors are included in the multivariate regression 

analyses. The first model controls for age and gender, and the second adds in clinical 

factors. The third and fourth models show the relative effects of diabetes and NZDep 

score individually, for which a difference between Māori and non-Māori has been 

documented earlier. This breakdown with different models suggests that most of the 

difference between Māori and non-Māori may be explained by differences in rate of 

diabetes and NZDep score. This is discussed further in the last section of this chapter 

(discussion).  
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Table 6.36  FI – Surveyed Population with Different Models and Changes in Ethnicity 

Odds Ratio 

Independent Variable 
Ethnicity Odds ratio 

Māori vs non-Māori 
95% CI p-value 

Model 1  

Ethnicity, Gender, Age Group 
1.69 1.28-2.11 P<0.001 

Model 2  

Ethnicity, Gender, Age Group, Clinical 

Factors (Stroke, Anal Surgery, 

Neurological Condition, Decreased 

Mobility) 

1.64 1.26-2.13 P<0.001 

Model 3 

Ethnicity, Gender, Age Group, Clinical 

Factors, Diabetes 

1.57 1.21-2.05 P=0.001 

Model 4 

Ethnicity, Gender, Age Group, Clinical 

Factors, NZDep score 

1.36 1.02-1.81 P=0.035 

Model 5 (Complete Model) 

Ethnicity, Gender, Age Group, Clinical 

Factors, Diabetes, NZDep score 

1.32 0.99-1.76 P=0.058 

 

To contrast the models for FI above in terms of risk factors, below a regression model is 

presented for urinary incontinence (tables 6.37). This incorporates the same independent 

variables that were used for the regression analysis of FI.  

Table 6.37  Any Urinary Incontinence – Surveyed Population 

Independent Variable Odds ratio 95% CI p-value 

Ethnicity (Māori vs non-Māori) 1.22 0.97-1.54 P=0.086 

Gender (Men vs Women) 0.134 0.11-0.17 P<0.001 

Age (Group age<25; 25-45; 45-65; >65) 1.42 1.22-1.58 P<0.001 

NZDep (deciles) 1.01 0.97-1.05 P=0.550 

Diabetes (DM vs no DM) 1.92 1.21-2.86 P=0.003 

Stroke (Stroke vs no Stroke) 1.06 0.49-2.28 P=0.877 

Anal Surgery (AS vs no AS) 2.16 1.37-3.41 P=0.001 

Neurological Conditions (NC vs non NC) 2.32 1.09-4.91 P=0.029 

Decreased Mobility (DM vc non DM) 1.66 0.87-3.18 P=0.124 

 

For urinary incontinence in the surveyed population the independent variables reaching 

significance were gender with considerably lower odds of urinary incontinence for 
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males compared to females OR 0.135; age with OR 1.42 for each incrementally 

increasing age group (listed in table 6.37). The other variables reaching significance 

were the same as the model presented for FI: diabetes OR 1.92; anal surgery OR 2.16; 

and neurological conditions OR 2.32. Compared with FI NZ deprivation score and 

decreased mobility did not have as significant an association and both drop out of the 

model. Once again for UI, ethnicity approaches significance OR 1.22 for Māori vs non-

Māori but the level of significance, (p =0.086) is above the 0.05 threshold.  

6.8.2 Female multiple regression models 

Below in table 6.38 the regression model for FI presented representing the female 

sample data. This incorporates the above independent variables as well as parity 

(number of births) and factors associated with child birth i.e. prolongation of labour, 

anal muscle tear/episiotomy and the use of a birthing aid.  

Table 6.38  FI – Including Obstetric Risk Factors (Female Population) 

Independent Variable Odds ratio 95% CI p-value 

Ethnicity (Māori vs non-Māori) 1.24 0.83-2.06 P=0.372 

Age (Group age<25; 25-45; 45-65; >65) 0.97 0.71-1.32 P=0.846 

NZDep (deciles) 1.10 1.01-1.18 P=0.030 

Diabetes (DM vs no DM) 2.68 1.23-5.82 P=0.001 

Stroke (Stroke vs no Stroke) 1.19 0.30-4.68 P=0.800 

Anal Surgery (AS vs no AS) 1.62 0.69-3.78 P=0.636 

Neurological Conditions (NC vs non NC) 2.41 0.66-8.75 P=0.180 

Decreased Mobility (DM vc non DM) 2.23 1.16-9.51 P=0.025 

Parity (No. of Births) 0.97 0.84-1.011 P=0.676 

Prolonged Labour(PL) (PL vs no PL) 0.855 0.54-1.36 P=0.509 

Birth Trauma (Anal Sphincter Muscle Injury) 

(Birth Trauma vs no Birth Trauma) 
1.69 1.09-2.60 P=0.006 

Birthing Aid Use (BA) (BA vs no BA) 1.31 0.85-2.02 P=0.229 

The model presented in table 6.38 for the female population shows that as was observed 

in the previous regression analysis using the total survey data, NZ deprivation score, 
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diabetes, decreased mobility once again reach significance with an OR of 1.10 for 

deprivation score, 2.68 for diabetes and 2.23 for decreased mobility. What is also 

significant in this model is birth trauma. The odds ratio for FI is 1.69 for women who 

experience a tear to the anal musculature or episiotomy compared to women who do not 

experience this trauma. This suggests that whilst the number of babies may not affect 

the FI rate (Parity in the above model), it is in fact trauma associated with childbirth that 

is more significant as a factor contributing to FI.  In this model compared with the 

model presented previously for both genders, anal surgery and neurological conditions 

were not significant risk factors for females and therefore drop out. 

The table 6.39 presents the logistic regression model for urinary incontinence for the 

female population. Interestingly, for urinary incontinence the most significant factors in 

the model are all related to childbirth – parity (number of births), prolongation of labour 

and birth trauma. When combined with these variables, the other factors – diabetes, anal 

surgery, and age group are no longer significant. OR for parity was 1.12 for each 

incremental birth; 1.51 for women with prolonged labour (greater than 2 hours second 

stage) compared with those without; and 1.80 for women with a tear or episiotomy. 
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Table 6.39  Any Urinary Incontinence – Including Obstetric Risk Factors (Female 

Population) 

Independent Variable Odds ratio 95% CI p-value 

Ethnicity (Māori vs non-Māori) 1.11 0.80-1.55 P=0.530 

Age (Group age<25; 25-45; 45-65; >65) 0.94 0.76-1.16 P=0.581 

NZDep (deciles) 0.97 0.92-1.03 P=0.344 

Diabetes (DM vs no DM) 1.49 0.75-2.95 P=0.257 

Stroke (Stroke vs no Stroke) 0.77 0.27-2.19 P=0.630 

Anal Surgery (AS vs no AS) 1.48 0.72-3.05 P=0.283 

Neurological Conditions (NC vs non NC) 5.29 1.14-24.5 P=0.033 

Decreased Mobility (DM vc non DM) 1.88 0.64-5.54 P=0.253 

Parity (No. of Births) 1.12 1.01-1.23 P=0.028 

Prolonged Labour(PL) (PL vs no PL) 1.51 1.09-2.10 P=0.013 

Birth Trauma (Anal Sphincter Muscle 

Injury) (Birth Trauma vs no Birth 

Trauma) 

1.80 1.33-2.45 P<0.001 

Birthing Aid Use (BA) (BA vs no BA) 0.81 0.59-1.10 P=0.179 

 

6.8.3 2/3 Definition multiple regression models 

Finally two models are presented using the 2/3 definitions for FI discussed in chapter 5. 

In table 6.40 below, the model is presented with this alternate definition. The same risk 

factors are noted to be significant for the outcome of FI when defined this way when 

compared to the symptom definition model (table 6.35), however, gender is now shown 

to also be an independent risk factor whereby the odds of FI are significantly lower for 

males 0.71. This finding is also discussed in more detail in the last section of the 

chapter. 
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Table 6.40  Logistic Regression Model for FI – Total Surveyed Population (2/3 

Definition) 

Independent Variable Odds ratio 95% CI p-value 

Ethnicity (Māori vs non-Māori) 1.21 0.91-1.62 P=0.188 

Gender (Men vs Women) 0.71 0.54-0.93 P=0.012 

Age (Group age<25; 25-45; 45-65; >65) 0.98 0.83-1.15 P=0.791 

NZDep (deciles) 1.05 1.00-1.10 P=0.037 

Diabetes (DM vs no DM) 2.09 1.33-3.31 P=0.001 

Stroke (Stroke vs no Stroke) 0.73 0.26-2.01 P=0.943 

Anal Surgery (AS vs no AS) 2.49 1.54-4.01 P=0.001 

Neurological Conditions (NC vs non NC) 2.60 1.22-5.53 P=0.013 

Decreased Mobility (DM vc non DM) 2.22 1.16-4.25 P=0.017 

 

Table 6.41 below uses the alternate 2/3 definition for FI for the female population and 

confirms once again that tear/episiotomy is the more significant risk factor for 

developing FI when compared to parity. This model shows some minor changes to that 

presented in table 6.38, with respect to the significance of anal surgery and decreased 

mobility but overall the other main risk factors remain unchanged.   

Table 6.41  FI – Including Obstetric Risk Factors (Female Population) 2/3 Definition 

Independent Variable Odds ratio 95% CI p-value 

Ethnicity (Māori vs non-Māori) 0.99 0.63-1.56 P=0.960 

Age (Group age<25; 25-45; 45-65; >65) 0.85 0.63-1.14 P=0.275 

NZDep (deciles) 1.09 1.01-1.18 P=0.026 

Diabetes (DM vs no DM) 3.10 1.41-6.67 P=0.001 

Stroke (Stroke vs no Stroke) 1.26 0.32-5.0 P=0.735 

Anal Surgery (AS vs no AS) 3.21 1.53-6.73 P=0.002 

Neurological Conditions (NC vs non NC) 2.65 0.75-9.43 P=0.130 

Decreased Mobility (DM vc non DM) 2.71 0.92-8.02 P=0.070 

Parity (No. of Births) 0.90 0.78-1.03 P=0.153 

Prolonged Labour(PL) (PL vs no PL) 1.02 0.66-1.59 P=0.921 

Birth Trauma (Anal Sphincter Muscle Injury) 

(Birth Trauma vs no Birth Trauma) 
1.81 1.19-2.76 P=0.005 

Birthing Aid Use (BA) (BA vs no BA) 0.97 0.62-1.50 P=0.884 
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 Discussion 6.9

As has been discussed previously in this thesis, FI is widely regarded as a ‘symptom’ 

and as such there are multiple possible pathways and modes of aetiology for developing 

the problem.  This chapter has provided a comprehensive account of the risk factors and 

conditions associated with FI.  Using this national sample, the following factors; 

ethnicity (Māori versus non-Māori), increasing age, deprivation by geographical area, 

diabetes, previous anal surgery, decreased mobility, neurological impairment have been 

shown to have a significant association with FI, with all factors except age and ethnicity 

remaining significant in multivariate analyses. See summary table 6.32. Constipation, 

irritable bowel syndrome, haemorrhoids and urinary incontinence were all also 

significantly associated with FI.  

In the following sections the relationship of FI with these risk factors and conditions is 

discussed in detail with regard to aetiology and implications for intervention. This 

discussion is structured to highlight each of these associations in combination with one 

another and in comparison to findings from existing literature. 

As was demonstrated, a thorough analysis has been performed to the associations 

between childbirth factors and FI, with the overall conclusion being that injury to the 

sphincter muscles by way of tear or episiotomy is the main birthing factor that 

contributes the to development of the FI. This is discussed in detail comparing and 

contrasting the childbirth factors with developing an alternate problem - urinary 

incontinence.  

It was also observed that less than one in three individuals reporting FI discuss their 

problem with a healthcare professional and less than ten percent are referred with the 
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problem. The implications of this finding are also reviewed along with possible 

shortcomings of this research and directions for the future, which are further elaborated 

in the next chapter.  

6.9.1 Baseline characteristics and prevalence of related conditions 

As is shown in tables 6.2 and 6.3 an extensive amount of information was collated from 

study participants. Age, Gender and NZ Deprivation score differences have been 

discussed in more detail in chapter 4. With respect to these baseline characteristics and 

conditions it is important to note some of the differences between Māori and non-Māori. 

These are summarised in the summary table 6.31. Māori were younger, had higher 

deprivation scores (more deprived by NZDep score) and had higher rates of diabetes 

and stroke. Those without any formal education were also higher for Māori and the 

figures for Māori men and women reporting no educational achievement in this study 

were the same as the census figures for 2006, completed the year prior to data collection 

for this study. Rates for diabetes and stroke for Māori and non-Māori are in line with 

other national estimates, and this provides some external validity to the results obtained 

by the self-reporting of these medical conditions.(32, 34) This is the first study to 

document New Zealand national prevalence rates of IBS, constipation and 

haemorrhoids and provides a snapshot of levels of disease across the country. 

Prevalence of constipation in other international studies varies considerably based on 

geographical location and definition used.(155, 156) Studies adopting similar 

definitions to the modified Rome II criteria cite similar constipation rates to that 

reported in the prevalence group in this study (31.7%).(157) The rate for Māori 

however, was significantly higher, 36.6% vs 31.0% (P<0.01). The reasons for higher 

rates are likely to be multiple and varied but may reflect low dietary fibre intake 
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habits.(155) Interestingly, rates of irritable bowel syndrome reported in this study were 

lower than those reported by individuals from North America and lower still in 

Māori.(158) The overall rate of self-reported haemorrhoids, 20.2%, is difficult to 

compare with other estimates because haemorrhoidal disease exists on a spectrum of 

severity. Nevertheless, with 1 in 5 individuals reporting this as a problem, this has also 

been identified as a very common cause of anorectal disease in the community. 

Prevalence estimates for rectal prolapse, prostate surgery, inflammatory bowel disease 

and anal surgery presented in this study also provide some indication of the overall 

extent of the New Zealand population affected.  

6.9.2 Factors associated with FI 

6.9.2.1 Age 

Multiple previous studies have sought to investigate the relationship between FI and 

age. In this study an increasing FI prevalence was observed as age group level increased 

in years. (Table 6.5 and Figure 6.4). It was also shown that the average age for those 

with incontinence was significantly higher than those without incontinence. This 

relationship with age has been reported in multiple other cross-sectional community 

studies(11, 13, 58, 78, 103, 125) and two reviews.(24, 159) In addition to this, studies 

only examining and powered to investigate elderly populations (greater than 65) have 

observed a relationship between age strata within this group and suggest that the highest 

rates of FI are seen in the most elderly. (70, 160-163) Various mechanisms have been 

proposed to explain the relationship between FI and age. The predominant view is that 

the increased rate reflects the multiple factors that can affect continence (e.g. diabetes, 

cerebrovascular events and dementia); and that these are most common in the 

elderly.(24, 58, 159) The idea that thinning of the anal sphincter complex occurs with 
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age has also been proposed.(164) In particular the deterioration of mobility with age, 

making reaching the toilet in time more difficult, is also suggested as a major factor 

contributing to the increase in FI seen in older aged persons.(24) In this study it was 

observed that those reporting decreased mobility had an average age of 67.6 years 

compared to 48.7 years in those that did not. These multiple factors associated with 

increasing age that have been suggested (in particular - diabetes, decreased mobility and 

neurological conditions) are likely to have contributed to the age affect on incontinence 

observed in this study also. This is evidenced by the fact that when age group was 

analysed in conjunction with these factors in multivariate analysis, its effect on 

incontinence did not remain significant, whilst the others did. This suggests that the 

increasing FI prevalence with advancing age is probably due to these factors.  

6.9.2.2 Gender 

Traditionally there has been the view that women are more likely to have FI,(69, 78, 82) 

however recently it would appear that more studies suggest that no gender 

predominance for FI exists.(58, 61, 73, 159, 165) Certainly using the symptom 

definition for FI there was no difference between genders observed in this study. (Table 

6.4) In the past women have been thought to have had greater risk for FI based on 

childbirth and stress on the sphincter complex.(166) It has also been argued that whilst 

these effects may be evident when studying female populations in the peri-partum 

period, with time the effects are less noticeable, especially when examining the 

community population as a whole. (58, 127) For this reason it is proposed that rates of 

FI for women are not higher than males in cross-sectional studies. Another explanation 

for the similar rate of FI for males has been a distinct male FI pathophysiology when 

compared with women.  Recently the concept of rectal reservoir dysfunction has been 
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proposed as a possible mechanism for FI development in males.(167) In addition 

previous anal surgery has been reported as more significant for males. In patients 

presenting to outpatient tertiary referral appointments for FI it has been noted that males 

had much higher rates of anal surgery– 50% versus 19%.(168) In this New Zealand 

study it was also observed that males reporting previous anal surgery were more likely 

to have FI than females reporting anal surgery. (Additional Table 15). Due to a shorter 

internal sphincter and proximity of the anal canal to the vagina, a conservative approach 

to perianal surgery is generally adopted in women because of a reluctance to cause 

complication. However the rate of FI amongst males who have had anal surgery 

(32.4%), suggests that the effect of anal surgery in males may be under-estimated and 

deserves more attention. It also suggests that whilst overall FI prevalence may be 

similar for male and females, again different pathways exist for the development of the 

problem.  

What is interesting about this finding is that despite similar rates of FI, at a tertiary 

clinic level women outnumber men(168) giving the impression of higher rates of FI. 

This may be explained by the finding in this study that women were more likely to 

discuss FI with a healthcare professional than males. This is discussed in more detail 

below along with the relationship between FI and parity/obstetric risk for the female 

population. 

Of further interest was when the 2/3 definition (as discussed in the previous chapter) 

was applied; gender was the only additional factor to emerge as significant when used in 

multivariate analysis (see table 6.40 multivariate analyses). As discussed in the previous 

chapter, the 2/3 definition is believed to better capture those individuals with urge 

incontinence (acknowledgement of bowel control problem and impaired FIQLS, but not 



 

165 

meet symptom criteria). Indeed when male and female rates of response to the following 

question, “Did you have to rush/ hurry to reach the toilet as soon as you felt the need to 

pass a bowel motion?” were analysed; females were noted to have significantly higher 

rates of affirmative answers, thus suggesting higher rates of urge incontinence in 

females. Rectal urgency has been proposed as one of the main contributory factors to FI 

in females in a large cross-sectional study in the US.(128) This again highlights the 

differences between genders in terms of causes and descriptions of FI. It also indicates 

that gender findings must be interpreted based on the diagnostic criteria being proposed 

acknowledging these different aetiologies.  This variation described between FI 

definitions in terms of the relationship with gender may hold the key to understanding 

why some studies report gender differences in FI rates and others do not.  

6.9.2.3 Socioeconomic factors 

Attempts to investigate the link between FI and socio-economic factors have been made 

in the past. The factors reported previously have been education level(58, 59, 101, 160, 

161), income(58, 59, 161), and employment(125).  Three studies have demonstrated no 

association between education and FI(58, 59, 160), and this was also observed in this 

study.  However, what was detected in this study was the significant association 

between NZ Dep score and FI, whereby more deprivation (higher index score) was 

associated with FI, OR 1.11 (P<0.001; additional table 13). This association remained 

significant in multi-variate analyses.  

As has been documented earlier the NZDep score is a grouped measure of deprivation 

as opposed to an individual measure (education, income, employment) and is based on 

geographical location (small areas).  It is made up of a number of factors (receiving a 

means tested benefit, not living in own home, single parent family, unemployment, no 
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formal qualifications, bedroom occupancy; no access to telephone, no access to a car); 

all standardised for age, gender and ethnicity.(115) In the past a higher NZDep score 

has been associated with a plethora of conditions and health outcomes such as 

asthma(169), sudden infant death syndrome(170), mental health disorders(171, 172), 

malignancies(42, 173, 174) and consultation at health care services. With respect to FI it 

is likely that the relationship between NZdep score and FI is multi-faceted and again 

represents the multiple pathways that exist to developing FI. The implication of an 

association based on deprivation with FI means that, as has been observed with other 

conditions, there is the potential for many diverse differences to exist between those 

most deprived and those least deprived. These differences may be broad and range from 

nutritional and dietary discrepancies through to variations in health literacy. Also, whilst 

there is some evidence to suggest that increased health resources are mobilised based on 

level of deprivation, for example access to general practitioners(175), this finding 

indicates that the need exists for better awareness of the problem amongst health 

providers in these areas, as well as further research and public policy changes to address 

these differences.  

6.9.2.4 Diabetes 

The link between diabetes and gastro-intestinal disturbance has been reported to be 

multifactorial based on neuropathy, autonomic dysfunction, medication side effects and 

glycaemic control.(11) In this study the relationship between diabetes and FI was 

observed as an independent risk factor in multivariate analysis and particularly strong 

for Māori, with rates of incontinence approaching 31% in Māori diabetics. Several 

studies have revealed an association between FI and Diabetes, and this has been 

demonstrated particularly in elderly populations where the prevalence of diabetes is 
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higher.(11, 161, 163, 176) The implications of this relationship are perhaps more 

important than elucidating the specific mechanisms for developing FI with diabetes. The 

association that exists between FI and diabetes would suggest that efforts focused on 

screening and prevention of diabetes are likely to have a significant impact on the 

burden of FI in the community. Further research to investigate diabetics most at risk of 

FI in the New Zealand setting is also likely to lead to better-targeted interventions to 

address both problems.  

6.9.2.5 Other Conditions 

This section of the discussion pertains to the information collated on previous anal 

surgery, neurological conditions, decreased mobility, rectal prolapse, prostate surgery, 

stroke, inflammatory bowel disease. The relationship between these entities and FI are 

described together and as mentioned significant associations were demonstrated for 

individuals with previous anal surgery, neurological conditions (not stroke) and 

decreased mobility.  

At a community level prior anorectal surgery has been shown to be associated with FI 

previously.(70, 103, 177) As has been illustrated in this study, this effect was most 

noticeable for males.  Neurological conditions cover a broad spectrum of disorders and 

these along with decreased mobility were noted to be associated with FI. Both entities 

were more likely to be present in older individuals. Interestingly, whilst individuals 

reporting stroke had higher rates of FI, this did not reach significance in univariate or 

multivariate analyses. An association between stroke and FI has been shown in two 

studies of older age individuals which used home visits and door to door interviewers 

.(161, 176) With a postal survey there is always a risk of selection bias missing those 

who are most impaired by severe stroke and therefore unlikely to respond. The numbers 
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with inflammatory bowel disease, previous prostate surgery and rectal prolapse were 

low overall and whilst associations between these conditions and FI may exist, from a 

population perspective they appear to be less significant than the other factors 

mentioned above. Therefore when it comes to targeting interventions at a public health 

level to address the burden of FI, this study would suggest resources and efforts would 

be better concentrated on individuals who have had previous anal surgery, have known 

neurological disorders and decreased mobility. Research targeted at tertiary referral 

clinic patients may help to elucidate the effect of these other conditions on groups of 

individuals with FI.  

6.9.2.6 Ethnicity 

A particular focus of this study was to examine the effects of ethnicity on FI and 

specifically the differences between Māori and non-Māori in the New Zealand context. 

A significant relative risk of 1.5 for FI was observed for Māori compared with non-

Māori.  Whilst there have been many studies reporting community FI prevalence in the 

past (see chapter 2), only four have presented information on the relationship between 

ethnicity and FI.(58-60, 161) Two of these studies used the NHANES (National Health 

and Nutrition Examination Survey), a US based dataset collated from personal 

interviews on a range of health topics, not specifically FI. Another study reporting 

ethnicity outcomes focused only on the elderly.(161) The latter study showed that the 

effect of increasing prevalence of FI with age was more evident in Blacks. This effect 

was also observed in this New Zealand study with Māori. (Table 6.5) The two other 

studies by Ditah et al. and Whitehead et al. showed no difference between Hispanics, 

Non-Hispanics Whites and Blacks, whilst controlling for education and family income 

and other factors associated with FI.(58, 59) 



 

169 

As has been mentioned earlier, Māori were observed to have higher rates of certain 

factors associated with FI when compared with non-Māori in independent univariate 

analysis.  (Table 6.1) In particular this difference was noted for deprivation scores and 

diabetes rates.  When performing different iterations of the multivariate analysis for FI 

in an additive fashion (table 6.36), controlling for age, gender and clinical factors, it 

would appear that most of the difference between Māori and non-Māori with respect to 

FI is perhaps due to deprivation score and diabetes. When the multivariate analysis was 

performed with all relevant factors except NZDep score and diabetes, the OR for Māori 

vs non-Māori in the model was 1.64 (P<0.001), suggesting a highly significant 

association. When the same analysis was performed adding diabetes into the model 

(without NZ Dep score), the OR for Māori vs non-Māori was 1.57 (P=0.001). Again 

performing the analysis adding NZ Dep score without diabetes, the OR for Māori vs 

non-Māori was 1.36 (P=0.035). As has been shown previously when both factors are 

added the odds ratio drops to 1.32 (P=0.058), falling just outside the statistically 

significant range. 

When a variation exists in health outcomes based on ethnicity it is important to 

acknowledge the potential for institutional biases to exist accounting for the differences. 

With respect to FI, this study would suggest that most of the differences between Māori 

and non-Māori relate to differential rates of diabetes and socio-economic standing, 

which has been linked to adverse effects for a number of other disease states. Be that as 

it may, given the fact that good treatments for FI are readily available, the potential 

exists for specific barriers to treatment for Māori, thus resulting in reporting their higher 

rate of FI. These barriers may be due to obstacles from the health provider or service or 

alternatively faced by the user or individual. Māori with FI may be reluctant to seek 



 

170 

appropriate help– based on a multitude of factors – the sensitive nature of FI, the fear of 

stigmatisation with family and social settings, acceptance as part of a normal health 

construct, and mistrust of health services based on previous experiences with the health 

system. Māori were also observed to be less likely to discuss their bowel problem with a 

family practitioner table 6.29, reviewed further below.  Alternatively the barriers may 

possibly exist at the health service provision level with clinicians and practitioners 

potentially less likely to screen and treat the problem in Māori. Whilst the data 

(multivariate analyses) would suggest other factors are at play (deprivation, diabetes 

etc), it is important to recognise that these scenarios may exist for Māori with FI. The 

differences between Māori and non-Māori observed in this study demand a concerted 

approach in order to address them.  Accordingly future research should attempt to 

investigate the possible causes by engaging with Māori at the population, community, 

and individual level. This is discussed further in the next chapter.  

6.9.3 Constipation/irritable bowel syndrome/haemorrhoids/urinary incontinence 

As mentioned the overall prevalence of constipation was noted to be high within the 

New Zealand community. A significant association was observed between individuals 

with constipation and FI. Constipation was defined by the Rome II criteria, which 

include passage of a bowel motion once per week or less and/or difficulty passing a 

bowel motion, (any of question 8 in questionnaire, see appendix A). The connection 

between FI and constipation is not new and represents another readily correctable cause 

of FI, which usually results in an ‘overflow’ problem due to the excessive build up of 

stool within the rectum. Factors contributing to impaction of stool in the rectum include 

inadequate fibre and water intake, metabolic disorders (hypercalcaemia, hypokalaemia, 

hypothyroidism), immobility, dementia, depression, and medications.(2) The link 
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between constipation and FI may also be due to the fact that constipation has also been 

shown to be a predisposing factor to pudendal nerve damage caused by excessive 

straining. This ultimately leads to denervation of the pudendal nerve and weakness of 

the external sphincter muscle.(178) The association between constipation and FI has 

been reported in other studies.(103, 105, 160, 177)  

Regarding IBS, the primary symptoms of IBS are abdominal pain or discomfort in 

conjunction with frequent diarrhoea or constipation and a change in bowel habits.(179) 

In a community based Canadian study when participants were asked about 

gastrointestinal conditions i.e. whether they had ever been diagnosed by a physician 

with colon cancer, ulcerative colitis, Crohn's disease or irritable bowel syndrome; only 

irritable bowel syndrome showed a significant correlation with FI.(15) Given the fact 

that the presence of diarrhoea is a prominent feature of the diagnosis it is not surprising 

that an association was observed between FI and IBS. Many studies in the past have 

shown the link between loose stools/diarrhoea and FI.(58, 103, 160, 177, 180-182)  

Patients with haemorrhoids can present with a varying degrees of disease and 

symptoms, with the more severe forms requiring surgery.  Therefore the association 

between FI and haemorrhoids may in part be due to previous anal surgery conducted for 

haemorrhoids. Indeed the observation from this study was that there were much higher 

rates of anal surgery recorded by those individuals who had self-reported haemorrhoids. 

Nevertheless, patients with haemorrhoids do present with a range of symptoms and 

associations with constipation, straining and soiling have been documented. (183-185) It 

is likely that these types of symptoms also explain the association between 

haemorrhoids and FI.  



 

172 

Urinary incontinence rates were recorded based on stress and urge symptoms in this 

study. A strong association between FI and all types of urinary incontinence was 

observed. The relationship between urinary incontinence and FI is well-documented(16, 

70, 160, 162, 163, 176, 178, 181, 186, 187), however the exact aetiology of dual 

incontinence is not clear and may be different between the genders. The common 

association has been thought to be related to various factors including: defective pelvic 

floor musculature; common innervation of the external anal and external urethral 

sphincters by sacral nerves; the interactions between afferents from the rectum and 

bladder; and exposure of the rectum and bladder to similar trauma due to their location 

in the pelvis.(16)  

In the past it has been noted that the male association between UI and FI is stronger 

when compared with females.(13, 70, 73) This was in fact the case in this study with FI 

rates of 30.8% for males with UI and 18.2% for females with FI. This suggests that 

different aetiologies may exist for males and females developing FI with urinary 

incontinence. This was also suggested in this study where gender and age were 

significant risk factors for urinary incontinence but not for FI in multivariate analysis. 

(Tables 6.38 and 6.39). In addition it has also been observed that the age related effect 

for dual incontinence, (increasing levels of incontinence with increasing age), is also 

more noticeable in males compared with females.(13) This was also observed in this 

present study on further analysis. This highlights the fact that the differences in 

aetiology between genders may also be age related.  Age related factors such as detrusor 

instability, poor mobility, cognitive decline, use of medications (diuretics), and loss of 

pelvic support can affect both sexes, but are possibly more of an issue for the 

development of dual incontinence in men. In addition to these factors the incidence of 
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benign prostatic hyperplasia and prostate cancer, which occur with age in men, may 

promote both urinary and fecal incontinence.(13, 70, 73) For women on the other hand, 

dual incontinence is possibly to be more related to factors such as severe pelvic floor 

weakness and 3
rd

 or 4
th

 degree tears, (discussed further below).  

6.9.4 Parity/obstetric risk for FI 

In this study extensive data were collated to investigate the relationship between 

childbirth (along with specific aspects of childbirth) and FI. The main findings are 

summarised in table 6.34. Parity was not associated with FI but significantly associated 

with the development of urinary incontinence (any and stress) and haemorrhoids, all 

known to have an association with pregnancy and childbirth.(183, 188, 189) This 

suggests that for FI, factors other than parity were more likely to be present in those 

experiencing the problem and the difference in FI rates between parous and nulliparous 

women was not significant. A detailed analysis of nulliparous women was performed 

with respect to conditions and risk factors associated with FI. It was noted that 

nulliparous women did report higher rates of constipation. This again possibly suggests 

a different aetiology for FI in this group related to rectal urgency, as has been 

demonstrate previously.(190) 

In the past there has been a widespread view that childbirth was directly associated with 

FI and that a greater number of births increased the likelihood for FI. The theory was 

based on the fact that during vaginal delivery two processes can transpire to interrupt 

normal defecation. Firstly, injury to the sphincter muscle can occur with passage 

through the birthing canal and secondly traction injury to the pudendal nerve, which 

innervates the external anal sphincter, can also occur. (69, 191-193) Increasingly 

evidence from a number of studies has challenged this notion of a direct relationship 
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between parity and FI and in fact very few studies show a relationship between vaginal 

deliveries and FI, with most reporting no association. (58, 59, 70, 78, 187, 190, 194) 

Studies have shown that post-partum women with pudendal nerve latency and sphincter 

injuries on endo-anal ultrasound often do not develop incontinence, and if they do it 

may occur much later in life.(2, 193) This further emphasizes the idea that development 

of FI is a cumulative, multi-factorial process.  

For women that had given birth, this New Zealand study noted that tear/episiotomy to 

anal muscles (i.e. 3
rd

-4
th

 degree tear) were significantly associated with FI development.  

When combined with data on self-reported rates of prolonged second stage of labour 

and instrument delivery, it was muscle injury by tear/episiotomy that was the most 

significant factor associated with FI. This was significant on multivariate analysis as 

illustrated above. This finding identifies the most important contributory factor during 

delivery to the subsequent FI. Third and fourth degree tears are known to be 

significantly associated with FI(2, 192) and one large systematic review has shown that 

this was the only factor strongly (or moderately) associated with post-partum FI.(195)  

In contrast, urinary incontinence did show an association with parity and prolonged 

labour in multivariate analysis. These associations, along with the conflicting 

relationships between UI and FI with parity, have been demonstrated previously.(187, 

196, 197) It reinforces the idea that urinary stress incontinence may be first clinical 

indication of generalised pelvic floor weakness (13, 198), which occurs from childbirth.  

To manifest FI, on the other hand, requires more than a generalised pelvic floor 

weakness from childbirth and whilst this may predispose to the development of FI, on 

its own it is not enough to result in FI. FI (leakage of liquid and solid stool) may well 

require this weakness in combination with other cumulative effects over time. Both this 
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study and others have indicated that if the original childbirth injury is severe such as a 

third or fourth degree tear, FI is much more likely to result. (2, 58, 190)  

Māori self-reported rates of tear/episiotomy trended towards being lower than non-

Māori (32.6% versus 38.9% P=0.058), however, if sphincter injury was reported it was 

more likely to result in FI (25.9% versus 15.7% P=0.03). This could be due to a number 

of factors but importantly suggests that there are potential disparities in management of 

these tears for Māori compared with non-Māori. There is some evidence to suggest 

differences between Māori and non-Māori with respect to perinatal care.(41, 199) The 

result observed in this study demands further research focusing on the potential for 

differing levels of care to exist in the management of obstetric injury for different 

populations.  

With respect to caesarean section, in this study women that had only given birth by 

caesarean section did not have lower rates of FI and therefore this mode of birthing was 

not protective against FI.  This finding has been also debated in the literature,(190) 

though it appears from a large review by Nelson et al. that caesarean section does not 

confer any safeguard against FI.(200) Alternatively there is some evidence that 

caesarean section is protective against urinary incontinence(188, 189, 201, 202) and on 

further analysis this was also observed in this study.  It would be important to delineate 

the types of caesarean section – emergency versus elective to explore this relationship 

further, though an older New Zealand study did not find a difference between the two 

for UI.(189) Emergency caesarean section is likely to result from prolonged labour and 

therefore could expose the child-bearer to increased risk of incontinence both faecal and 

urinary.  
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An association was observed between hysterectomy and FI for Māori but not non-

Māori. Three previous studies have shown no relationship between FI and previous 

hysterectomy.(70, 160, 190) A more detailed explanation of a relationship between FI 

and hysterectomy would require information on the indication for hysterectomy 

(endometrial cancer/dysfunctional uterine bleeding/ dysmenorrhoea etc.) and the 

potential for a confounding effect based on that indication and shared risk factors with 

FI (such as diabetes).(173, 203) In addition a more detailed investigation into other 

institutional factors that could contribute to the Māori/non-Māori difference would also 

be necessary.(42) In this study, when analysed further, there was no difference in the 

relationship between hysterectomy and FI when controlling for abdominal hysterectomy 

versus other types of hysterectomy.    

6.9.5 Medical seeking behaviour 

As has been mentioned FI has been labelled the silent affliction(4) and the unvoiced 

symptom(5) in the past. The extent to which this assertion exists within New Zealand 

amongst those with FI was unknown and therefore examined in this study. Only 29% of 

New Zealanders with FI had discussed loss of bowel control with a healthcare 

professional and this amounted to only 26.7% discussing with their family doctor. 

Māori with FI were less likely to discuss their problem with their family doctor than 

non-Māori (19.3% overall versus 28.2%) and more likely to discuss this with another 

healthcare professional (often a nurse or midwife). In multivariate analyses women and 

the elderly felt more comfortable discussing loss of bowel control with someone.  

These results are similar to other studies which report that approximately one third of 

individuals with FI discuss their problem with health care practitioners. (4, 70, 103, 

182) This finding is particularly concerning because previous work has also suggested 
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that the number wanting help with FI is much higher(67), suggesting a very large 

burden of untreated disease and reinforcing the notion of stigmatisation. This also 

places significant responsibility on healthcare providers to screen for disease, as 

suggested the idea being “if you don’t ask, they won’t tell you.”(70) 

Only 6.9% overall had been referred to any service for loss of bowel control with no 

statistically significant differences between Māori and non-Māori. A large Finnish study 

similarly reported only 10% had received treatment for their FI, again confirming the 

gross need to address those living in the community without treatment.(70) Interestingly 

when the 2/3 definition for identifying the incontinent population was used (chapter 5), 

similar percentages of discussions and referrals numbers were noted for all groups.  

The role of the family practitioner in the management of FI is highlighted by the fact 

that overall individuals felt more comfortable discussing loss of bowel control with their 

family doctor than a friend or family member. From these results it is difficult to know 

whether the physician had raised the question or the patient. Previous work suggests that 

the physician raises the question only half the time.(70) Clearly for this to occur the 

family doctor requires a working knowledge of FI with respect to prevalence, who is 

most at risk as well as treatment and management options for referral.  

A pilot study was performed (see appendix C) at the regional Goodfellow symposium in 

Auckland, New Zealand for General Practitioners (family doctors). A total of 47 fellows 

and trainees in general practice completed surveys. In this study 60% believed the 

prevalence of FI was 5% or less and only 2/47 believed the prevalence rate of FI was 

more than 10%.  When asked about the total number of individuals they would see per 

month with FI, no one reported more than 10% with the overwhelming majority 
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recording 0-1%. Given these findings, there is no doubt that further research is required 

to explore knowledge and management at a primary health care level. In addition to this, 

the notion that Māori have a higher rate of FI but are less likely to discuss the problem 

with their family doctor is particularly concerning, because in most instances the family 

practitioner is the first port of call within the health system. Recent evidence has 

suggested a higher degree of unmet need for Māori at primary healthcare level(33) 

indicating that Māori are doubly disadvantaged in obtaining treatment for this condition, 

with both higher rates and less access to appropriate care. 

The finding that only 6.9% had been referred to another service for FI is also concerning 

and again highlights the need to address the numbers of existing services, potential 

barriers to referral, and waiting times. Again more research in this area is encouraged to 

further elucidate whether addressable factors preventing referral exist at the secondary 

and tertiary healthcare level.   

As a result of this research, given the fact that only 29% discussed bowel control with a 

healthcare professional, there is a real need for promotion of awareness not only 

amongst clinicians but also individuals in the community.  

These findings have highlighted the underreporting and under treatment of this common 

condition. Given the hesitancy associated with discussing FI, lessons learnt from efforts 

to improve screening and treatment of diseases of a similar sensitive nature such as 

breast, cervical and bowel cancer, may also be applicable to FI. This would involve 

adopting a proactive approach and as been recommended in implementing FI 

management guidelines in the UK, this New Zealand study also suggests the most 

crucial barriers to overcome may be traditional taboos associated with discussing 
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defecation and the stigma of FI.(204) Many people (including some health 

professionals) do not find it easy to talk about this subject. Local and national 

campaigns may also raise awareness and help to break down taboos on discussing 

bowel function.(204)  

6.9.6 Study Weaknesses 

There are certain limitations with this study. Clinical validation in the form of pelvic 

floor assessment was not possible in a study of this nature. This may be an area for 

future research using a cohort of subjects with FI identified using the study 

methodology from the community with certain risk factors. Nevertheless as has been 

mentioned the questionnaire and definitions for FI, UI and constipation(17) have been 

previously validated in individuals presenting to tertiary level clinics as well as normal 

subjects from the community. For this reason the data obtained is believed to be robust, 

representative and presents a clear picture of the burden of FI in the community.  

Recently some evidence is emerging around the association between BMI/Obesity and 

FI, and also the role of bariatric surgery in the secondary management of FI. The data is 

not conclusive with some studies showing a relationship whilst others refuting this 

association.(58, 160, 194) In this study information was not collated on BMI because it 

was felt that self-assessment of height and weight would be too inaccurate within the 

confines of a postal questionnaire. Nevertheless future research in this area to perhaps 

further explore the association with diabetes is welcomed.  The inclusion of the bowel 

control questionnaire in prospective studies of bariatric surgery is also encouraged.  

Very few studies have collated information on smoking status in the context of FI and a 

recent review also confirmed that no study surveyed for the relationship between FI and 
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smoking.(159) Again given the multiple pathways for developing FI shown in the work, 

the possibility of an association exists(50) and this information could be investigated in 

the future.  

The Bristol stool chart, which was been developed in the context of research on IBS, 

was not included in this study.(122) The justification for this was the fact that during 

validation there were inconsistencies in its correlation with stool diaries for patients 

with FI. Many studies have shown an association between liquid stool and FI(58, 103, 

160, 177), and the Bristol stool chart does allow identification of the type of stool 

formed. Liquid stool has therefore been identified as a possible modifiable risk factor 

for FI. Contrary to this, it can be argued that when a definition of incontinence includes 

liquid stool (as most do, see chapter 2) such associations are inevitable. Instead 

emphasis should be placed on using a robust definition of FI to identify all those with 

the problem.    

6.9.7 Conclusion 

This is the first study to report on prevalence and risk factors using a nationally 

representative sample specifically designed for FI. Based on these findings at risk 

groups for FI within the community have been identified. These include individuals 

with: increased age and decreased mobility; neurological/spinal cord disease; diabetes; 

previous anal surgery; third or fourth degree obstetric injury; deprived living conditions; 

urinary incontinence; perianal soreness, itching, or pain (haemorrhoids); and liquid 

stools or diarrhoea from (IBS).  

What is clearly evident about FI from this analysis are the multiple pathways that exist 

for the development of the problem based on risk factor and condition associations.  The 
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enormity of the economic burden of FI is well-documented(1, 50) and this research has 

lucidly identified that the problem of FI in New Zealand is not only greater than 

previously known but also that it effects some of the most vulnerable in society – the 

most deprived, the elderly and minorities. Outlined above are a number of modifiable 

risk factors that can be targeted for prevention and treatment.  

Perhaps the most frustrating aspect of FI is that whilst effective treatments exist for all 

severities of the problem, it is likely that many people in the community do not get 

access to this treatment and suffer in silence. The fact individuals are reluctant to come 

forward and speak up about their problem has been highlighted in this chapter.  

This New Zealand study the brings attention to the importance of tackling the unmet 

need for FI through breaking down the stigma and raising awareness amongst 

individuals, communities, clinicians and healthcare organisations. From better screening 

for the problem at primary health care physician level, to better awareness around 

referral patterns, there is a major requirement identified for improvement and 

mobilisation of health services to address FI in New Zealand.  
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Chapter 7: Conclusions and Recommendations 

The specific aims of this thesis were as follows: 

1. To perform a comprehensive systematic review of existing prevalence studies and 

attempt to categorically elucidate why the difference in prevalence rates exists. 

2. To report the prevalence of FI in the NZ adult community population using a 

validated reliability-tested assessment tool. 

3. In reporting this prevalence, explore the effect of different definitions on the rate 

of FI at a population level in terms of symptoms and quality of life. 

4. To report the rates of FI in Non-Māori and Māori populations and explore any 

differences if present. 

5. To report and identify risk factors associated with FI in the NZ context. 

6. To evaluate FI and associated conditions in the female population with particular 

reference to obstetric risks. 

7. To report on the proportion of those identified with FI in the community that have 

sought treatment and been referred to services 

At the outset of this work epidemiological research into FI was identified as a high 

priority. The research, while recognising the experience of previous work, has addressed 

some major areas where information has been lacking. This research has been carried 

out within the unique New Zealand context with a focus on a population approach to 

definitions, prevalence, and risk factors for FI, at the same time considering health 

inequalities and the role of the wider determinants of health and health services. This is 
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the first study to primarily investigate FI within a national population using a postal 

survey. Based on the approaches utilised in this research, the results provide valuable 

information for the development and bolstering of strategies, policies and health 

services to tackle the burden of FI within New Zealand as well the stimulus for further 

future research in the area. The methodologies and results also offer important lessons 

for populations around the world that aim to address this common and neglected 

problem. 

In the systematic review, for the first time, an objective explanation was offered to 

explain the gross variation in previous population prevalence estimates for adults with 

FI. It was demonstrated that uniformity in FI prevalence rates is observed across 

different communities when the same type and frequency of stool is used in the 

definition, and the threshold for FI episodes is aligned. The inclusion of flatus resulted 

in higher prevalence estimates (greater than 15%) and thresholds of frequency set at 

“several times a month” resulted in much lower estimates (less than 5%). It was also 

observed that compared to self-administered postal survey, both telephone and face-to-

face interviewing resulted in much lower FI rates when the same definition was used. 

This has supported the hypothesis that the stigma associated with FI results in many 

people finding it difficult to talk about this subject. The implications of this review are 

wide-reaching: from the more precise estimation of the power and sample sizes (and 

thus resource allocation) for investigating FI prevalence in populations in the future, to 

developing services based on definition thresholds for further treatment of patients 

identified in the community. Additionally, this review has also reinforced the obligation 

to address the reluctance of individuals to discuss FI and the need to adopt methods to 

accurately yet sensitively inquire about their FI symptoms.  
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The processes outlined to report the prevalence of FI in New Zealand and collate 

detailed risk factor information were undertaken successfully. The multiple modalities 

and systematic approach to obtaining a valid and meaningful response to the survey 

have been outlined and is reflected in the success in achieving an overall response rate 

of 60.4%. This methodology is repeatable and applicable to other settings and for other 

sensitive health outcomes in which validated assessment tools have been developed.  

The design and reporting of this research was carried out prioritising Māori health 

needs, in view of a background of existing disparities faced by Māori in the New 

Zealand health context. An adequate sample was obtained to investigate differences 

between this ethnic group and non-Māori with a view to equal explanatory power. A 

difference in response was observed for Māori and non-Māori.  The reasons for this 

variation are likely to be multifactorial – related not just to deprivation by area (NZDep) 

but also differential rates of residential mobility (return to sender) and perhaps different 

cultural perceptions of this sensitive problem. To delineate these perceptions and to 

address the barriers to participation for Māori focused research is required.  

This work has attempted to accurately identify those with FI in the community 

incorporating three different domains associated with the problem – patient perception, 

severity of symptoms and the effect of FI on quality of life. In addition, a novel global 

assessment question was introduced to appraise whether individuals could identify 

themselves as suffering from FI. There was a difference observed between those 

individuals that acknowledged a “problem with bowel control” through this question 

and those that met symptom criteria for “accidental leakage of liquid or solid stool at 

least once in the last month”. However, the value of the inclusion of this question was 

observed when trying to identify those individuals with urge incontinence who may not 
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meet symptom criteria but acknowledge they have a problem with effects on their 

quality of life. Accordingly a new definition was proposed for FI based on the presence 

of 2/3 of these factors. It is believed that this may better encompass all individuals with 

an incontinence related problem, and account for some of the gender differences related 

to urge symptoms as identified in multivariate analyses. This variation described 

between FI definitions in terms of the relationship with gender may hold the key to 

understanding why some studies report gender differences in FI rates and others do not. 

It should be noted that the global assessment question used was not previously validated 

and this presents an interesting area for research in the future. Research into the use of 

this question as well as other global assessment tools, along with the use and validation 

of the new definition in patients assessed for FI at pelvic floor clinics is encouraged and 

recommended.  

The overall prevalence of FI in New Zealand was 12.6% based on the symptom 

definition. As mentioned, national prevalence was previously unknown and this figure 

was in keeping with other postal surveys using similar methodologies and definitions 

for FI. The following risk factors were identified as associated with FI within the New 

Zealand community: Māori ethnicity, increasing age, previous anal surgery, deprivation 

score, diabetes, decreased mobility, neurological disorders, and third or fourth degree 

obstetric tear, with all except age and ethnicity significant on multivariate analysis. The 

following conditions were also noted to be associated with FI: irritable bowel syndrome, 

constipation, haemorrhoids and urinary incontinence.  

A significant difference in prevalence was noted between Māori and non-Māori (17.9% 

vs 12.0% p<0.001). Based on modelling through sequential multivariate analyses it is 

conceivable that these differences may be attributed in part to two factors - diabetes and 
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deprivation measured through NZDep index. The disparity in FI prevalence identified 

for Māori in this research deserves special focus and attention in accordance with the 

principles of New Zealand’s founding document the Treaty of Waitangi, whereby Māori 

rights to good health are to be protected.   

Where inequality in heath outcome exists, as identified for Māori with FI, a concerted 

effort should be made to address the inequities that lead to this situation. The inequality 

demonstrated in this health outcome for Māori as with other health outcomes can be 

described as “unfair” when poor health is the consequence of the unjust distribution of 

the underlying social determinants of health (for example unequal opportunities in 

employment and education)(35). Based on the association with deprivation 

demonstrated in the research it is likely this explains some of the extra burden faced by 

Māori from FI. Additionally, broadly speaking, health inequalities as illustrated through 

the example of FI are also preventable to the extent that they stem from identifiable 

policy options exercised by governments, such as in housing, welfare benefits and 

health care funding(35). Based on this notion, the example of disproportionately higher 

Māori FI prevalence and the association with deprivation further suggests that these 

wider determinants of health must be addressed through targeted public policy and 

healthcare funding for Māori. The idea of “treating everyone the same” may actually 

exacerbate these differences and lead to greater disparity. This therefore demands 

additional targeted research and resources. The possibility that institutional factors may 

be at play,(205) leading to differential access to quality healthcare and outcomes for 

Māori with FI, should also be researched, acknowledged and addressed. Through this 

process the engagement of Māori in consultation, leadership, and representation in areas 
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of FI health policy development and implementation is recommended in line with the 

principles outlined by Reid et al.(37)  

In addition to Māori ethnicity and those with higher deprivation scores, this research has 

also identified other groups within society at heightened risk for developing FI.  The 

elderly, those with decreased mobility and neurological disorders (the latter two more 

prevalent with age) were all associated with increased risk of FI. With an aging 

population in New Zealand (80% increase in those aged 60 plus between 2013 and 

2050)(206) these associations with FI have certain implications for the planning and 

provision of services to care for these groups. The relationship also highlights the need 

for early detection and treatment when symptoms are mild and potentially curable.  

The rise in rates of diabetes around the world has reached epidemic proportions.(207) 

The relationship between FI and diabetes is significant and warrants further 

investigation. There are several possible mechanisms for developing FI in diabetics and 

the elucidation of these is important. This may in turn to help identify the best 

treatments for FI amongst diabetics; a possible example may be the relationship of FI 

symptoms to glycaemic control. The connection with diabetes also suggests that some 

of the burden of FI may be avoidable through interventions designed at preventing the 

development of diabetes in the first place. The relationship that exists between obesity 

and diabetes also lends itself to exploring FI within those who are overweight. The lack 

of a question to measure obesity was one drawback of the current study and should be 

the subject of future research with FI. 

The documented relationship between previous anal surgery and FI dictates an 

increased vigilance in these patients, particularly for male patients for whom this 
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relationship was the strongest. Long term follow-up following anal surgery, as well as 

focused study on the types of procedures that put patients most at risk is recommended. 

This research could offer great benefits to both surgeons and patients in choosing the 

most appropriate procedure for management of anal disorders.  

The present work has helped to provide insight into the relationship between childbirth 

and FI. It has been shown that FI is significantly associated with 3
rd

 or 4
th

 degree 

damage to the sphincter muscles through episiotomy or tear. In contrast, when urinary 

incontinence was considered, a less severe injury to the pelvic floor may result in 

symptoms. Parity and prolonged labour were also factors strongly associated with 

developing the urinary incontinence. For FI the results of this study suggest that these 

factors alone may not cause severe enough damage to lead to accidental leakage of 

liquid or solid stool on a frequent basis. This highlights the need for heightened 

attention to women who sustain this level of obstetric injury, (3
rd

 or 4
th

 degree tear), in 

terms of the immediate repair, the follow up and surveillance. The finding that Māori 

with tears were more likely to develop FI is concerning and cause for prioritised 

research in these patients to explore the factors involved. 

This research has also identified that less than one in three with FI symptoms discuss 

their loss of bowel control with a healthcare professional. Those that were more likely 

to discuss their problem (women and the elderly) are reflective of the demographic 

attending pelvic floor clinics at tertiary level.(168) This, and the fact that overall, 

individuals with FI were more likely to speak with their doctor than a friend or family 

member, highlights the role for the primary healthcare physician in screening for levels 

for FI. Research around physician knowledge of FI prevalence, at risk groups and 

management options is recommended to help understand and address this discord in 
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communication. Breaking down the stigma associated with discussing defecation may 

also involve focused research on those specific groups identified in this research more 

reluctant to volunteer their symptoms. The fact that Māori were less likely to discuss 

their problem with a family doctor (GP) may reflect their unmet need and barriers to 

accessing primary healthcare, (32) but also reinforces the need to better understand 

cultural beliefs and perceptions to help break down the taboo associated with this 

problem. 

Overall this research has identified FI as a common problem in New Zealand the extent 

of which was largely unknown. It is envisaged that this research will advance 

understanding to ensure that those suffering from this condition in the community are 

not neglected but receive timely, compassionate and appropriate care. 
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Additional Tables 

Additional Table 1  Gender Breakdown Within Age Group Levels 

Age 

Group 

Prevalence Non-Māori Māori Overall 

M F M F M F M F 

Less 

than 25 

7.3% 

(36/494) 

4.3% 

(29/670) 

7.6% 

(44/579) 

5.2% 

(40/776) 

8.0% 

(24/299) 

10.5% 

(48/457) 

7.7% 

(69/893 

7.0% 

(88/1252) 

25-45 
24.9% 

(123/494) 

34.0% 

(228/670) 

26.3% 

(152/579) 

34.4% 

(267/776) 

33.8% 

(101/299) 

40.3% 

(184/457) 

28.7% 

(256/893) 

36.2% 

(453/1252) 

45-65 
42.5% 

(210/494) 

40.3% 

(270/670) 

43.4% 

(251/579) 

40.3% 

(313/776) 

40.1% 

(120/299) 

38.3% 

(175/457) 

42.7% 

(381/893) 

39.5% 

(495/1252) 

Greater 

than 65 

25.3% 

(125/494) 

21.3% 

(143/670) 

22.8 

(132/579) 

20.1% 

(156/776) 

18.1% 

(54/299) 

10.9% 

(50/457) 

20.9% 

(187/893) 

17.2% 

(216/1252) 

 
 
Additional Table 2  NZDep2006 profiles by Ethnicity 

Mäori non-Māori 

NZDep2006 

(decile) 
Number % 

NZDep2006 

(decile) 
Number % 

Total 746* 100.00 Total 1324* 100.00 

1 (least deprived) 25 3.35 1 (least deprived) 179 13.52 

2 36 4.83 2 183 13.82 

3 44 5.90 3 162 12.24 

4 40 5.36 4 155 11.71 

5 72 9.65 5 148 11.18 

6 62 8.31 6 125 9.44 

7 89 11.93 7 126 9.52 

8 111 14.88 8 102 7.70 

9 125 16.76 9 79 5.97 

10 (most 

deprived) 
142 19.03 10 (most deprived) 65 4.91 

*NB Decile information not available for all meshblocks 
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Additional Table 3  Distribution of Education Levels for Different Population 

Groups Male 

Education Level Prevalence Non-Māori Māori Overall 

Nil 98 (20.5%) 106 (18.7%) 120 (41.7%) 226 (26.4%) 

School Certificate/NCEA level 1-2 85 (17.8%) 104 (18.3%) 69 (24.0%) 173 (20.2%) 

University Entrance/NCEA level 3 74 (15.5%) 89 (15.7%) 24 (8.3%) 113 (13.2%) 

Trade/professional diploma Cert 119 (24.9%) 148 (26.1%) 56 (19.4%) 204 (23.8%) 

University degree 102 (21.4%) 121 (21.3%) 19 (6.6%) 140 (16.4%) 

Total 478 568 288 856 

 
 
Additional Table 4  Distribution of Education Levels for Different Population 

Groups Female 

Education Level Prevalence Non-Māori Māori Overall 

Nil 136 (21.0%) 151 (19.8%) 147 (32.9%) 298 (24.7%) 

School Certificate/NCEA level1-2 157 (24.3%) 191 (25.1%) 109 (24.4%) 300 (24.8%) 

University Entrance/NCEA level 3 84 (13.0%) 102 (13.4%) 59 (13.2%) 161 (13.3%) 

Trade/professional diploma Cert 147 (22.7%) 171 (22.5%) 74 (16.6%) 245 (20.3%) 

University degree 123 (19.0%) 146 (19.2%) 58 (13.0%) 204 (16.9%) 

Total 856 761 447 1208 

 
 
Additional Table 5  Rates of Diabetes by Gender 

 
Prevalence 

Group 
Non-Māori Māori Overall 

Male 
31/476 

(6.51%) 

33/564 

(5.85%) 

36/290 

(12.41%) 

69/863 

(8.00%) 

Female 
20/642 

(3.12%) 

27/757 

(3.57%) 

32/446 

(7.17%) 

59/1206 

(4.89%) 

RR (M:F) 2.1 1.6 1.7 1.6 

Pearson Chi2 P=0.007 P=0.049 P=0.016 P=0.004 
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Additional Table 6  Rates of Stroke by Gender 

 
Prevalence 

Group 
Non-Māori Māori Overall 

Male 2.5% (12/481) 2.3% (13/566) 3.4% (10/291) 2.6% (23/870) 

Female 0.8% (5/651) 0.8% (6/758) 2.7% (12/447) 
1.7% 

(21/1221) 

RR (M:F) 3.1 2.9 1.3 1.5 

Pearson Chi2 0.018 P=0.023 P=0.557 P=0.147 

 
 
Additional Table 7  Rates of Previous Anal surgery by Gender 

 
Prevalence 

Group 
Non-Māori Māori Overall 

Male 
37/478 

(7.74%) 

39/550 

(6.85%) 

15/292 

(5.14%) 

55/870 

(6.32%) 

Female  
28/640 

(4.38%) 

28/753 

(3.72%) 

21/446 

(4.71%) 

49/1202 

(4.08%) 

RR (M:F) 1.8 1.8 1.1 1.6 

Pearson Chi2 P=0.017 P=0.010 P=0.792 P=0.021 

 
 
 
Additional Table 8  Rates of Constipation/Obstructed defecation by Gender 

 
Prevalence 

Group 
Non-Māori Māori Overall 

Male 
132/488 

(27.05%) 

141/577 

(24.44%) 

89/298 

(29.87%) 

231/884 

(33.05%) 

Female  
233/659 

(35.36%) 

279/775 

(36.00%) 

187/456 

(41.01%) 

468/1234 

(37.93%) 

RR (M:F) 0.76 0.68 0.73 0.87 

Pearson Chi2 P=0.003 P<0.001 P=0.002 P<0.001 
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Additional Table 9  Rates of IBS by Gender 

 
Prevalence 

Group 
Non-Māori Māori Overall 

Male 
30/476 

(6.30%) 

35/564 

(6.21%) 

7/290 

(2.41%) 

42/863 

(4.87%) 

Female  
60/642 

(9.35%) 

72/757 

(9.51%) 

27/446 

(6.05%) 

99/1206 

(8.21%) 

RR (M:F) 0.67 0.65 0.40 0.59 

Pearson Chi2 P=0.064 P=0.029 P=0.022 P=0.003 

 
 
Additional Table 10  Rates of Piles/Haemorrhoids by Gender 

 
Prevalence 

Group 
Non-Māori Māori Overall 

Male 
74/476 

(15.55%) 

77/564 

(13.65%) 

42/290 

(14.48%) 

121/863 

(14.02%) 

Female  
153/642 

(23.83%) 

172/757 

(22.72%) 

97/446 

(21.75%) 

271/1206 

(22.47%) 

RR (M:F) 0.65 0.60 0.67 0.62 

Pearson Chi2 P=0.001 P<0.001 P=0.014 P<0.001 

 
 
Additional Table 11 Rates of Urinary Incontinence by Gender 

 
Prevalence 

Group 
Non-Māori Māori Overall 

Male 
65/488 

(16.67%) 

70/577 

(12.13%) 

55/297 

(18.52%) 

127/883 

(16.87%) 

Female  
325/659 

(49.32%) 

325/659 

(49.32%) 

238/456 

(52.19%) 

626/1234 

(50.73%) 

RR (M:F) -32.65 -37.19 -33.67 -33.86 

Pearson Chi2 P<0.001 P<0.001 P<0.001 P<0.001 
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Additional Table 12  Average Age for Non-Incontinent (No FI) vs Incontinent (FI) by 

Sample Groups 

 
Prevalence 

Group 
Non-Māori Māori Overall 

FI Average Age 53.36 51.91 48.97 50.91 

95% CI 50.79-55.94 49.42-54.41 46.62-51.33 49.20-52.63 

No FI Average Age 51.28 50.69 45.61 49.05 

95% CI 50.27-52.30 49.76-51.61 44.41-46.81 48.31-49.79 

Difference in Age 2.08 1.22 3.36 1.86 

Two-sample T-test 0.1392 0.3635 0.0128 0.0506 

 
 
Additional Table 13  Univariate Regression Analysis – Incontinence and NZDep 

Score  

 Prevalence Non-Māori Māori Overall 

NZ Dep (Odds ratio)/per point of 

decile score 
OR =1.06 OR =1.06 OR =1.16 OR=1.11 

P value P=0.093 P=0.090 P<0.001 P<0.001 

 
 
Additional Table 14  Rates of Incontinence based on Diabetes (DM) by Gender 

 Prevalence Group Non-Māori Māori 

Male DM FI rate % (A) 6/31 (19.35%) 6/33 (18.18%) 5/36 (13.89%) 

Male no DM FI rate % (B) 53/445 (11.91%) 55/531 (10.36%) 
41//254 

(16.14%) 

FI rate difference  (A-B) 7.44% 7.82% -2.25% 

Pearson Chi squared for difference P=0.3202 P=0.2677 P=0.7217 

Female DM FI rate % (C) 3/20 (15.0%) 4/27 (14.81%) 16/32 (50.0%) 

Female no DM FI rate % (D) 72/622 (11.58%) 87/730 (11.92%) 
67/414 

(16.18%) 

FI rate difference  (C-D) 3.42% 2.89% 33.82% 

Pearson Chi squared for difference P=0.639 P=0.649 P<0.0001 

Male vs Female DM FI rate 

difference  (A-C) test statistic 
P=0.6919 P=0.7311 P=0.0014 
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Additional Table 15  Rates of Incontinence based on Previous Anal Surgery (AS) by 

Gender 

 Prevalence Group Non-Māori Māori 

Male AS FI rate % (A) 12/37 (32.43%) 12/39 (30.77%) 4/15 (26.67%) 

Male no AS FI rate % (B) 50/441 (11.34%) 52/530 (9.81%) 
44/277 

(15.88%) 

FI rate difference  (A-B) 21.09% 20.96% 10.79% 

Pearson Chi squared for difference <0.001 <0.001 P=0.272 

Female AS FI rate % (C) 3/28 (10.71%) 3/28 (10.71%) 6/21 (28.57%) 

Female no AS FI rate % (D) 74/612 (12.09%) 90/725 (12.41%) 
78/425 

(18.35%) 

FI rate difference  (C-D) -1.38% -1.7% 10.22% 

Pearson Chi squared for difference P=0.827 P=0.789 P=0.242 

Male vs Female AS FI rate 

difference  (A-C) test statistic 
P=0.0306 P=0.040 P=0.9033 

 
 
Additional Table 16  Rates of FI Based on UI by Gender 

 Prevalence Group Non-Māori Māori 

Male UI FI rate % (A) 20/65 (30.77%) 21/70 (30.0%) 20/55 (36.36%) 

Male no UI FI rate % (B) 43/423 (10.17%) 44/507 (8.68%) 27/242 (11.16%) 

FI rate difference (A-B) 20.6% 21.32% 25.2% 

Pearson Chi squared for difference P<0.001 P<0.001 P<0.001 

Female IBS FI rate % (C) 59/325 (18.15%) 73/386 (18.91%) 61/238 (25.63%) 

Female no IBS FI rate % (D) 23/334 (6.89%) 25/389 (6.43%) 26/218 (11.93%) 

FI rate difference (C-D) 11.29% 12.48% 13.7% 

Pearson Chi squared for difference P<0.001 P<0.001 P<0.001 

Male vs Female UI FI rate difference  

(A-C) test statistic 
P=0.0435 P=0.0620 P=0.1366 
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Additional Table 17  Rates of Piles/Haemorrhoids for Each Population Group for 

Nulliparous Versus Parous Women (At Least One Baby) 

 Prevalence Group Non-Māori Māori 

Nulliparous P/H rate % (A) 11.85 (16/135) 12.35 (20/162) 10.99 (10/91) 

95% CI 6.33-17.37 7.23-17.47 4.44-17.54 

Parous P/H rate % (B) 26.94 (139/516) 25.50 (152/596) 24.44 (87/356) 

95% CI 23.10-30.78 21.99-29.01 19.95-28.92 

P/H rate difference  (A-B) -15.09% -13.15% -13.45% 

RR (B/A) 2.3 2.1 2.2 

Pearson X
2
 for difference P<0.001 P<0.001 P=0.005 

Non-Māori vs Māori 
P/H Parous rate difference (25.5-24.44) (Two sample T-test) 

P=0.7133 

 
 
 
Additional Table 18 Rates of Any Urinary Incontinence for Each Population Group for 

Nulliparous Versus Parous Women (At Least One Baby)  

 Prevalence Group Non-Māori Māori 

Nulliparous UI rate % (A) 30.99 (44/142) 33.14 (56/169) 29.35 (27/92) 

95% CI 23.29-38.68 25.97-40.32 19.87-38.83 

Parous UI rate % (B) 53.98 (285/528) 54.37 (330/607) 58.08 (87/356) 

95% CI 49.71-58.24 50.39-58.33 53.00-63.17 

UI rate difference 

(A-B) 
-22.99% -21.23% -28.73% 

RR (B/A) 1.7 1.6 2.0 

Pearson X
2
 for difference P<0.001 P<0.001 P<0.001 

Non-Māori vs Māori 
UI Parous rate difference (54.4-58.08) (Two sample T-test) 

P=0.2581 
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Additional Table 19  Rates of Stress Incontinence for Each Population Group for 

Nulliparous Versus Parous Women (At Least One Baby) 

 Prevalence Group Non-Māori Māori 

Nulliparous Stress UI rate % (A) 28.26 (39/138) 28.74 (48/167) 23.91 (22/92) 

95% CI 20.65-35.87 21.81-35.68 15.03-32.80 

Parous Stress UI rate % (B) 49.23 (256/520) 49.25 (296/601) 54.97 (212/365) 

95% CI 44.91-53.54 45.24-53.26 49.82-60.12 

UI rate difference  (A-B) -20.97% -20.51% -31.06% 

Pearson X
2
 for difference P<0.001 P<0.001 P<0.001 

Non-Māori vs Māori 
Stress UI Parous rate difference (49.25-54.97) (Two sample T-

test) P=0.0853 

 
 
Additional Table 20  Rates of FI by Numbers of Births (Grouped) 

No. of Births Prevalence Non-Māori Māori Overall 

Nulliparous 
14/128 

(9.86%) 

24/169 

(14.20%) 

17/92 

(18.48%) 

41/269 

(15.24%) 

1-2 Births 
38/275 

(13.82%) 

40/318 

(12.58%) 

26/144 

(15.29%) 

70/498 

(14.06%) 

3-4 Births 
24/204 

(11.76%) 

27/236 

(11.44%) 

31/131 

(23.66%) 

59/368 

(16.03%) 

5+ Births (GrandMultip) 
7/42 

(14.29%) 

7/53 

(13.21%) 

13/63 

(20.63%) 

20/116 

(17.24%) 

Test-statistic 

(Pearson chi2) 
P=0.662 P=0.874 P=0.323 P=0.662 
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Additional Table 21  Comparison of Nulliparous Versus Multiparous (Two or More 

Babies) Women Within Population Groups 

 Nulliparous Multiparous 2+ Test for diff. proportions 

Overall 41/269 (15.24%) 122/811 (15.04%) P=0.937 

Prevalence 14/142 (9.86%) 54/450 (12.00%) P=0.4866 

Non-Māori 24/169 (14.20%) 59/517 (11.41%) P=0.334 

Māori 17/92 (18.48%) 62/291 (21.31%) P=0.559 

 Nulliparous Multiparous 3+ Test for diff. proportions 

Overall 41/269 (15.24%) 79/484 (16.32%) P=0.698 

Prevalence 14/142 (9.86%) 31/253 (12.25%) P=0.472 

Non-Māori 24/169 (14.20%) 34/289 (11.76%) P=0.449 

Māori 17/92 (18.48%) 44/194 (22.68%) P=0.418 

 Nulliparous Multiparous 4+ Test for diff. proportions 

Overall 41/269 (15.24%) 39/226 (17.26%) P=0.544 

Prevalence 14/142 (9.86%) 11/107 (10.28%) P=0.913 

Non-Māori 24/169 (14.20%) 12/118 (10.17%) P=0.310 

Māori 17/92 (18.48%) 27/108 (25.00%) P=0.267 

 Nulliparous Multiparous 5+ Test for diff. proportions 

Overall 41/269 (15.24%) 20/116 (17.24%) P=0.622 

Prevalence 14/142 (9.86%) 7/49 (14.29%) P=0.393 

Non-Māori 24/169 (14.20%) 7/53 (13.21%) P=0.856 

Māori 17/92 (18.48%) 13/63 (20.63%) P=0.739 
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Additional Table 22  Characteristics of the Nulliparous Group Compared to the 

Parous Group for Known FI Risk Factors by Population Groups 

IBS Nulliparous Parous Pearson Chi2 

Overall 24/259 (9.27%) 76/962 (7.90%) P=0.477 

Prevalence 12/135 (8.89%) 48/516 (9.30%) P=0.882 

Non-Māori 16/162 (9.88%) 56/596 (9.40%) P=0.853 

Māori 8/91 (8.79%) 19/356 (5.34%) P=0.217 

Previous Anal 

Surgery 
Nulliparous Parous Pearson Chi2 

Overall 5/256 (1.95%) 45/960 (4.69%) P=0.05 

Prevalence 3/133 (2.26%) 26/516 (5.04%) P=0.166 

Non-Māori 1/161 (0.62%) 27/593 (4.55%) P=0.019 

Māori 3/89 (3.37%) 18/357 (5.04%) P=0.505 

Diabetes Nulliparous Parous Pearson Chi2 

Overall 8/259 (3.09%) 55/962 (5.72%) P=0.090 

Prevalence 4/135 (2.96%) 19/516 (3.68%) P=0.687 

Non-Māori 5/162 (3.09%) 22/596 (3.69%) P=0.713 

Māori 3/91 (3.30%) 29/356 (8.15%) P=0.109 

Age Nulliparous (95% CI) Parous (95% CI) Two sample T-test 

Overall 38.7 (36.7-40.8) 51.2 (50.4-52.2) P<0.001 

Prevalence 41.8 (37.7-44.9) 53.3 (52.1-54.6) P<0.001 

Non-Māori 40.2 (37.5-42.8) 53.1 (51.9-54.3) P<0.001 

Māori 34.6 (31.3-37.8) 47.7 (46.3-49.1) P<0.001 

NZDep Score Nulliparous (95% CI) Parous (95% CI) Two sample T-test 

Overall 5.30 (4.96-5.64) 5.49 (5.31-5.68) P=0.3352 

Prevalence 4.47 (4.03-4.91) 4.75 (4.52-4.99) P=0.255 

Non-Māori 4.57 (4.17-4.97) 4.56 (4.34-4.78) P=0.9483 

Māori 6.65 (6.10-7.21) 6.99 (6.71-7.26) P=0.2770 
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Additional Table 23  Mean Age for Hysterectomy 

 Prevalence Group Non-Māori Māori 

Hysterectomy 61.70 61.95 57.09 

95% CI 59.37-64.03 59.83-64.06 54.75-59.42 

No Hysterectomy 49.53 48.75 43.22 

95% CI 48.18-50.87 47.51-49.99 41.73-44.71 

Difference in Age 12.17 13.2 13.87 

Two sample Test P<0.001 P<0.001 P<0.001 

Pearson X
2
 for difference Non-Māori vs Māori Mean Age for Hysterectomy (61.95-57.09) P<0.001 

 
 
Additional Table 24  Discussion of Bowel Control by Gender 

 
Prevalence 

Group 
Non-Māori Māori 

T-test Non-

Māori vs Māori 

Male 13/63 16/65 11/46 24.6% vs 23.9% 

% 20.6% 24.6% 23.9% P=0.9323 

Female 29/80 34/97 24/87 35.1% vs 27.6% 

% 36.3% 35.1% 27.6% P=0.2765 

Test for difference P=0.0418 P=0.1587 P=0.6473  

 
 
Additional Table 25  Discussion of Bowel Control by Age Group 

Age Group Prevalence Non-Māori Māori Overall 

<25 3/65 4.62% 5/84 5.95% 5/71 7.04% 10/156 6.41% 

25-45 23/346 6.65% 33/414 7.97% 21/282 7.45% 54/701 7.70% 

45-65 44/465 9.46% 52/549 9.47% 35/285 12.28% 89/849 10.48% 

>65 38/251 15.14% 41/273 15.02% 15/95 15.79% 58/376 15.43% 

Pearson Chi2 P<0.001 P=0.010 P=0.056 P<0.001 
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Additional Table 26  Discussion of Bowel Control by NZDep Score 

NZ Dep Score Prevalence Non-Māori Māori Overall 

1 16/139 11.51% 18/173 10.40% 1/25 4.00% 19/200 9.50% 

2 13/150 8.67% 15/179 8.38% 2/35 5.71% 17/216 7.87% 

3 12/136 12.33% 16/159 10.06% 5/42 11.90% 22/206 10.68% 

4 11/130 8.82% 12/152 7.89% 2/39 5.13% 14/192 7.29% 

5 10/125 8.00% 10/147 6.80% 9/70 12.86% 19/219 8.68% 

6 12/97 8.79% 19/124 15.32% 2/62 3.23% 21/191 10.99% 

7 11/108 10.19% 15/122 12.30% 7/86 8.14% 22/211 10.43% 

8 7/87 8.05% 8/98 8.16% 14/105 13.33% 24/207 11.59% 

9 5/76 6.58% 6/74 8.11% 12/120 10.0% 18/195 9.23% 

10 7/55 12.73% 6/62 9.68% 20/140 14.29% 27/203 13.3% 

Logistic Regression P=0.880 P=0.785 
P=0.058 

OR 1.10 0.99-1.222 
P=0.112 

 
 
Additional Table 27 Discussion of Bowel Control by Education 

Education Level Prevalence Non-Māori Māori Overall 

Nil  
24/221 

10.86% 

29/246 

11.79% 

35/257 

13.62% 

64/505 

12.67% 

School Certificate/NCEA level1-2 
21/238 

8.82% 

26/290 

8.97% 

16/174 

9.20% 

42/468 

8.97% 

University Entrance/NCEA level 3 
17/156 

10.90% 

18/188 

9.57% 

5/82 

6.10% 

23/271 

8.49% 

Trade/professional diploma Cert 
28/262 

10.69% 

36/315 

11.43% 

9/130 

6.92% 

46/446 

10.31% 

University degree 
14/220 

6.36% 

19/260 

7.31% 

10/75 

13.33% 

29/337 

8.61% 

Logistic Regression P=0.880 P=0.785 P=0.201 P=0.112 
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Additional Table 28  Have You Ever Been Referred to Any Other Service for Loss of 

Bowel Control? (For Those With FI) 

 Prevalence Group Non-Māori Māori 

Referred 10/146 12/163 11/135 

% 6.84% 7.36% 8.15% 

Pearson X
2
 for 

difference 
Non-Māori vs Māori Referral to other service with FI (7.36-8.14) P=0.8002 
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