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Abstract 

Background 

Urinary incontinence (UI) is widespread among women globally; however, most data 

is from women in developed nations. In Oman the prevalence and population 

specific risk factors for UI are unknown. To establish the prevalence of UI among 

Omani women and the impact it has on their daily lives will inform and justify the 

development of health education and treatment programs including physiotherapy. 

Moreover access to treatment for affected women is extremely limited, particularly 

in rural areas. In Oman the role of physiotherapists in relation to continence and 

women's health is not widely recognised despite good evidence that physiotherapy 

treatments are effective for UI. At present in Oman continence physiotherapy 

services are very limited and only available in the capital city Muscat.  

A variety of risk factors for UI have been identified, the impact of which appears to 

differ between age groups, hormonal status, and racial and cultural backgrounds The 

importance of individual risk factors on UI appears to differ although it should be 

acknowledged that some of these apparent differences may also relate to differences 

in study design. The present study focused on the following risk factors; age, 

pregnancy, childbirth, parity, obesity, lower urinary tract infection, diabetes, drugs, 

constipation, menopause and coffee consumption  

The general aim of this doctoral research was to investigate the prevalence of urinary 

incontinence in Omani women. The study was conducted in three main parts; the 

development of a questionnaire, the testing of the questionnaire on a smaller test 

group to determine appropriateness, and the application of a finalised questionnaire 

to survey a group of 800 women over all regions of Oman. The details of the three 

parts are described below. 
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Aims 

A) The aim of this study was to develop a valid and reliable questionnaire to 

determine the prevalence of UI, UI subtypes, risk factors, severity, associated 

bother, and care seeking among Muslim Omani women. 

B) The aim of this study was to pilot test the prevalence of UI in Omani women in 

Seeb sub-region (Wilayah) and to determine the risk factors associated with UI.  

C) The aim of this study was to investigate the prevalence of UI among Omani 

women within all Oman regions and to determine the risk factors associated with 

UI, and the influence of UI on their daily lives. 

Study Design 

The current cross-sectional study covers the whole of Oman, sampling women 18 

years old from each region of Oman.  This was achieved by designing a valid and 

reliable questionnaire that was administered to Omani women via a structured 

interview in either English or Arabic to determine the prevalence of UI, UI subtypes, 

risk factors, severity, care seeking and bothersome among Omani women. Items 

incorporated include demographic characteristics; gynaecological and obstetric 

history; UI and the UI subtypes; risk factors; severity; and the impact of UI on 

lifestyle that has been previously identified.  

Consistency of responses to the questionnaire was first tested with 15 Muslim 

women by administering the questionnaire twice, once in English and once in Arabic 

one week apart.  

Following that a pilot study was conducted to test the prevalence of UI in Omani 

women in the Seeb Wilayah (district) of Muscat, the capital of Oman, and to 

determine the risk factors associated with UI. One hundred and twenty women aged 
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18 years were recruited from randomly selected households within Seeb. Data were 

collected door-to-door using the above-mentioned questionnaire and non-Muslim or 

non-Omani women were excluded. This study enabled the sampling, data collection 

and data management process to be evaluated and fine-tuned prior to the national 

study. 

Study Population  

The study sample for the development of the questionnaire (Part A) recruited 15 

Muslim women, 10 from Perth and 5 from Oman, who were fluent in both Arabic 

and English languages.  Each participant was interviewed with both the Arabic and 

English language versions of the questionnaire to determine the reliability of the 

questions. 

The Seeb field study (Part B) collected data from 120 women living in Seeb, Muscat.  

Omani women aged ≥18 years were recruited, study subjects were randomly selected 

from households from census maps. Each participant was interviewed in either 

English or Arabic to test the sampling and methods, and to identify any problematic 

questions. 

The final, main study (Part C) recruited 800 Muslim Omani women aged ≥18 years. 

The study sample was recruited from randomly selected households in all regions of 

Oman.  Study subjects were randomly selected from households from census maps. 

The current study sample included women from urban and rural areas.  Non Muslim 

women were excluded. 

Part A 

The results for Part A showed the questionnaire was reliable with semantic 

equivalence between languages. 
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Part B 

Part B was conducted in Seeb, Muscat. One hundred and twenty women were 

recruited, and 118 accepted to participate. The prevalence of UI among the study 

population was 52.5% (62), of which 53.2% (33) had stress UI, 22.6% (14) had urge 

UI and 24.2% (15) had mixed UI. Severity of UI was slight in 26 (42%) women, 

moderate in 28 (45.0%) women and severe in 8 (13%) women. Bivariate logistic 

regression showed that sneezing related to allergy, obesity, lower urinary tract 

symptoms, and chronic cough were significantly associated with UI with odds ratio 

(OR) and 95% confident interval (CI) =  (7.1; 2.2-22.4), (2.2; 1.05-4.7), (2.3; 1.02-

5.2) and (3.8; 1.005-14.4) respectively. However, stepwise logistic regression 

analysis revealed that sneezing was the only variable significantly associated with 

UI. Minimal changes for the questions and questionnaire format were undertaken 

prior to commencing Part C. 

Part C 

Overall 792 of 800 women approached agreed to participate, response rate of 99%. 

Prevalence of UI was 42.9% , 22.7% had stress UI, 3.3% had urge UI, and 16.9% 

had mixed UI. Mean (SD) parity was 5.3 (4), 18.7% of women were post-

menopausal 12.8% peri-menopausal and 68.6% pre-menopausal. Risk factors 

associated with UI included lower urinary tract symptoms (OR 2.7; 95% CI 1.9-3.7), 

obesity (OR 2.2; 95% CI 1.6-3.0), sneezing associated with allergy (OR 1.7; 95% CI 

1.2-2.4), nocturia (OR 1.1; 95% CI 1.3-2.3), constipation (OR 1.5; 95% CI 1.1-2.1), 

parity (OR 2.6; 95% CI 1.7-3.8), and coffee consumption (OR 1.4; 95% CI 1.0-1.9). 

Of affected women, 28.3% reported UI caused difficulties performing prayers, 

29.1% these difficulties extremely affected their routine of prayer, 88.5% needed to 

change their clothes but only 20.5% consulted a health professional and only 28% 
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were bothered by the condition UI. Severity of UI was, slight in 74.7% (n=592), 

moderate in 14.3% (n=113) and severe in 11% (n=87) Circumcision, diuretics, 

chronic cough, menopausal status and diabetes were not predictors of UI. 

Conclusion 

A suitable questionnaire was developed to administer as an interview to Muslim 

women in English or Arabic and determine whether they have UI. 

The prevalence of UI was high among Omani women in the Seeb wilayah in Muscat. 

The risk factors associated with UI are amenable to prevention and treatment with 

increasing the level of awareness among the community. Consequently, this might 

significantly help the health professional in the management of UI symptoms; 

therefore, reducing the burden of this condition.   

There is a high prevalence of UI among a national sample of Omani women.  Many 

of the women who were affected were bothered by the condition, particularly with 

respect to praying, an important feature of daily life in this culture. Risk factors 

associated with UI are consistent with previous studies in other countries.  These 

findings support the need for UI treatment programs for women in Oman 

Key Words: Epidemiology, Prevalence, Urinary incontinence, Omani women, 

Women‘s health   
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Chapter 1  Introduction 

Urinary incontinence (UI) is a worldwide problem.  Approximately 200 million 

people suffer from the condition (Abrams et al. 1999). Urinary incontinence affects 

both women and men however the prevalence among women is approximately three 

times higher than among men (Minassian et al. 2003). Anatomical and physiological 

differences between males and females, such as female reproductive and hormonal 

changes associated with pregnancy and  menopause may cause the symptoms of UI 

to be more common among women (Avellanet et al. 2003). Those changes are some 

of the risk factors for UI. More risk factors and additional detail will be included in 

the literature review (Chapter Two). Risk factor such as frequency and time of 

leakage are the tool to measure the UI severity (Sandvik et al. 2000).    

Urinary incontinence has major social and hygiene consequences for those who are 

affected. It has unique implications for Muslim women who need to pray five times 

daily and cannot do so if their clothing is even minimally soiled. Consequently, 

affected Muslim women may need to change their clothes several times each day 

(Rizk et al. 1999; Saleh et al. 2005). Few studies about the prevalence; risk factors 

and consequences of UI have been conducted in the Gulf Co-operation Council 

countries (GCC), (Bahrain, Kuwait, Oman, Qatar, Saud Arabia and United Arab 

Emirates (UAE), however, two studies in the UAE and Qatar have reported that 

women who suffer from UI have difficulties performing their prayers (90% and 64% 

respectively) (Rizk et al. 1999; Saleh et al. 2005). 

Although the physical effects may not be clinically life threatening, the symptoms 

can have a demoralizing effecting on QoL of those affected (Abrams et al. 1999; 

Getliffe and Dolman 2003). In general, UI adversely affects daily activities, social 
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relationships, health and wellbeing. Women who are suffering from UI have reported 

depression, higher levels of anxiety, more stigmatisation and have poorer life 

satisfaction in all age-groups compared with women who are continent (Getliffe and 

Dolman 2003; Hägglund et al. 1999; Saleh et al. 2005). It follows that UI and the 

disability associated with UI have economic inferences for the affected individual, 

their career, family and society (O'Donnell et al. 2005). Embarrassment and 

ignorance about the condition prevents many people from seeking help (Getliffe and 

Dolman 2003; Saleh et al. 2005). 

1.1  Significance of the study 

More studies are necessary for two main reasons. Firstly the impact of incontinence 

on the health of affected women; both physical and psychological, and secondly the 

economic cost of urinary incontinence, which is difficult to estimate but which is 

known to be considerable. There are effective treatments for UI. Physiotherapy and 

other treatments of UI are both justified by improvement in the QoL of women 

suffering from UI (Bø 2003; Steg 1992).  

To date, the majority of studies have been conducted in white women living in 

developed nations.  As there is now an abundance of crude prevalence data for these 

women, the International Continence Society (ICS) recommends further 

epidemiological studies in the developed countries should be analytical in nature and 

make use of validated tools. Longitudinal studies in these groups are desirable to 

better understand the predictors and cofactors.  In contrast, in developing countries 

such as Oman, where prevalence is not known, the ICS strongly encourages 

descriptive epidemiology and recommends studies should be ―tailored to the cultural, 

economic and social environment of the population of interest‖ (Abrams et al. 1999).  
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Anecdotal evidence and the lifestyle characteristic of Omani women suggest that the 

prevalence of UI may be high. Establishing the prevalence of UI in Oman will 

inform the development of health education and treatment programs for local 

women. Although all affected Omani women are likely to benefit from such 

interventions, younger women may be more inclined to seek treatment. Therefore it 

is also important to gather data on the knowledge of older women about UI and the 

impact it has on their lifestyle. 

In developed nations, physiotherapists are involved in promoting the health of 

women through antenatal exercises, management of UI with pelvic floor exercises, 

biofeedback, cone therapy and electrical stimulation, as well as health education. 

However, in Oman, the role of Physiotherapists in relation to women‘s health 

education and UI treatments is not widely available.  Limited inroads have been 

made, starting 15 years ago, but they remain limited to the capital city only (Muscat). 

Therefore there is a need to establish the scope of the problem of UI to justify the 

requirement for more physiotherapy services specialising in this area, and for better 

collaboration between urologists, gynaecologists and physiotherapists. Collaboration 

between disciplines will be essential to develop better health services for for Omani 

women with UI.  

This is a pioneer study intended to determine the prevalence of UI in Oman. The 

result of this study will be a key for the promotion of physiotherapy to tackle the 

problem and therefore reduce the number of women suffering from UI. 

1.2  Statement of the problem 

Urinary incontinence has already been identified as a public health problem 

internationally, and can affect the QoL for women living with this condition.  



Introduction 

4 

 

In Oman, this problem has not yet been addressed adequately, either because of 

shortage of expertise, or because of cultural beliefs associated with UI among Omani 

women. Reluctance to discuss UI results in many women facing this problem 

suffering in silence rather than seeking help. As there are effective treatments 

available, untreated UI may lead to unnecessary disabilities, plus social and 

psychological problems.    

1.3  Aims of the study   

The aims of this study were to investigate the prevalence and risk factors for UI in 

Omani women and to determine how much of a negative influence UI had on their 

daily life.  

1.3.1 Specific Objectives 

1.3.1.1 Part A  

Generate a suitable survey tool to be administered as an interview to Omani women 

to determine whether they have UI and, if so, whether their symptoms are of stress 

urinary incontinence (SUI), urge urinary incontinence (UUI) or mixed urinary 

incontinence (MUI). Data to examine relationships between putative risk factors and 

UI will be collected in the same survey. As there is not a universal first language in 

Oman, the survey tool was required be suitable to be administered in more than one 

language. Arabic and English are the predominant first languages in Oman; hence 

the survey tool was developed for use in both languages. 

1.3.1.2 Part B  

Pilot test the sampling and survey methods in 120 women from one wilayat (suburb) 

Seeb, Muscat region. This pilot study would generate data regarding the prevalence, 

severity and risk factors of UI in Omani women in the suburb Seeb located in Muscat 

the capital city of Oman. Secondary aims were to establish whether UI bothered 
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those women affected; what impact it had on their activities of daily living, 

particularly on their routine of prayer; and whether and where they would seek care 

for it.   

1.3.1.3  Part C  

In a population based study to determine the prevalence of UI in Oman, plus the 

severity and risk factors of UI in Omani women. Secondary aims were to establish 

whether affected women were bothered by UI; the impact it had on their activities of 

daily living, particularly on their routine of prayer; and whether a they would seek 

treatment for it.  

1.4  Review of the chapters 

In this chapter the topic of the thesis has been introduced including a statement of the 

problem, aims and objectives.  

In Chapter 2 of the relevant literature relating to UI is reviewed. The prevalence, 

incidence, risk factors and the continence promotion by physiotherapy services are 

highlighted. 

In Chapter 3 the research methodology is outlined including the process used to 

collect data and the methods employed to analyse the data. The chapter describes the 

research setting, the study design, the study sample, the pilot study and the reliability 

of the research instruments. Finally, the ethical considerations regarding the study 

are reported. 

Chapter 4:  Presents results of the data of these studies.  

Part A: The development of a questionnaire to, study the epidemiology of urinary 

incontinence among Muslim women in Oman 
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Part B: The Prevalence, risk factors, severity, quality of live and care-seeking of 

Urinary Incontinence among Omani Women in Seeb 

Part C: The prevalence, Risk Factors, Severity, Care Seeking and Impact of Urinary 

Incontinence (UI) IN Omani Women  

Chapter 5: Discusses the results of the study, recommendations and conclusion.  
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Chapter 2  Literature Review  

2.1  Introduction 

Urinary incontinence is a common symptom that may affect women of all ages. 

(Wagg et al. 2007). The International Incontinence Society (ICS) defines UI as the 

complaint of any involuntary leakage of urine (Abrams et al. 2009). Urinary 

incontinence has been divided into a number of different types according to the 

presenting symptoms and underlying pathology. Types include stress urinary 

incontinence (SUI), urge urinary incontinence (UUI), and mixed (MUI) (Abrams et 

al. 2003; Abrams et al. 2009; Hunskaar et al. 2000; O'Donnell et al. 2005). 

2.2  Definition of Urinary Incontinence 

2.2.1 Stress Urinary Incontinence (SUI) 

Stress Urinary Incontinence is defined by the ICS as the ―complaint of involuntary 

leakage on effort or exertion‖ (Abrams et al. 2009 p335).It occurs in the absence of 

detrusor contraction during activities such as exercises, lifting or when there is a 

sudden increase in intra-abdominal pressure such as occurs with coughing, sneezing 

or laughing (Abrams et al. 2003; Diokno 2003; Laycock and Holmes 2003). 

2.2.2 Urge urinary incontinence (UUI) 

Urge urinary incontinence is the ―complaint of involuntary leakage accompanied by 

or immediately preceded by urgency‖. Urge UI is often part of a collection of 

symptoms involving urinary urgency, frequency and nocturia and together they are 

termed overactive bladder (OAB) syndrome.  Urge incontinence is usually 

unpredictable and can range from a few drops of urine to total loss and can occur in 

any position and any time, day or night. The leakage in UUI can be triggered by 

various factors such as ―key in door‖ syndrome, emotional factors, changes in body 
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position, or the sight or sound of the running water, and can be worsened by caffeine, 

diet drinks or alcohol. UUI may be associated with dysuria, indicating the presence 

of infection or inflammation of the bladder or urethra (Abrams et al. 2009; Hunskaar 

et al. 2004; Wijma et al. 2003).  

Overactive Bladder (OAB) has been defined as ―urgency with or without urge 

incontinence usually with frequency and nocturia in the absence of an underlying 

metabolic or pathological condition‖(Abrams et al. 2009, p334). 

2.2.3 Mixed urinary incontinence  

Mixed urinary incontinence is ―the combination of involuntary leakage associated 

with urgency and also with exertion, effort, sneezing or coughing‖ (Abrams et al. 

2009, p334).  

To assess the prevalence of UI in population studies using questionnaires the 

presence of UI relies on self-report. Early recommended definitions of UI required 

objectively demonstrable loss of urine (Bates P 1979), however these definitions are 

not practical for large epidemiological studies. The ICS has defined UI as any 

involuntary loss of urine.  This definition is suitable for large epidemiological studies 

(Abrams et al. 2009; Hunskaar et al. 2004; Lasserre et al. 2009), and will be used for 

the studies in this thesis.  When interpreting the epidemiological literature it is 

important to note the definition used as this may influence interpretation of the 

findings of the studies. Definitions that have been used in earlier studies are 

summarised in Table 2.1. 
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Table 2.1 Different definitions for UI in different studies 

Author (year) Definition 

Abrams et al. (2003) 

Kocak et al. (2005) 

Hunskaar et al. (2004) 

Hannestad et al. (2000) 

Lasserre et al. (2009) 

―Any involuntary leakage of urine‖(new) ICS 

Dolan et al. (2003) 

Steg et al. (1992) 

Eliasson et al. (2001) 

Minassian et al. (2003) 

Abrams et al. (1999) 

ICS defined ―UI as a social or hygienic problem and is 

objectively demonstrable‖ 

Roberts et al. (1998) ―In the last year, have you had slow leakage or dribbling 

throughout the day?‖ 

Eliasson et al. ( 2004) ―Have you ever experienced urinary leakage?‖ 

Chiarelli et al. (1999) 

Rekers et al. (1992)  

López et al. (2009 ) 

―Loss of urine in the past 12 months or previous year‖ 

Rizk et al. (1999) 

Saleh et al. (2005) 

―Any involuntary leakage of urine or accidental loss of 

control of urination in inappropriate times or places 

regardless of its severity, frequency or social or hygienic 

consequences in the last 12 months‖ 

Peyrat et al. (2002) ―Do you currently have involuntary leakage of urine?‖ 

Adaji et al. (2010) ―When do you leak urine?‖ 

Scarpa et al. (2006) ―Complain of an involuntary leakage on effort or exertion, 

or sneezing or coughing‖ 

Fultz et al. ( 2000 ) ―Have you had involuntary leakage or lost any urine at all, 

other than a few drops right after urination?‖ (past 

6months) 

Vinker et al. (2001) ―Any urinary incontinence, past or present‖ 

Zhu et al. (2010) ―Involuntary leakage associated with urgency and also 

exertion, effort, and sneezing or coughing.‖ 

Murray (2002) ―Do you have UI diagnosed by a health professional?‖ 

Markland et al. (2009) ―Over the past 12 months, how often do you have 

difficulty holding your urine until you can get to a toilet?‖ 

Hsieh et al. (2008b) ―Have you had the experience of involuntary urine loss 

during daily activities?‖ 
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2.3  Epidemiology of UI  

Epidemiology studies the prevalence and incidence of diseases, to enable researchers 

to determine the magnitude and distribution of any health problem and for projecting 

the need for health and medical services (Abrams et al. 1999). Prevalence is defined 

as the number of people affected within a defined group of respondents and at a 

defined time point. For the cross-sectional surveys presented in this thesis, the 

prevalence of UI was defined as the proportion of the number of incontinent 

respondents to the number of all respondents in the survey. 

When there is little or no information about the incidence and/or prevalence of a 

condition in a population descriptive studies are indicated (Portney and Watkins 

2000). In general, descriptive studies provide the foundation for more precise studies 

with comparison groups or longitudinal data (Grimes and Schulz 2002). In Oman the 

prevalence of UI is unknown indicating the need for descriptive epidemiology. The 

studies presented in this thesis were undertaken to address that need.  In addition to 

simply descriptive epidemiology data were collected to examine the risk factors 

applicable to that population. Lifestyle and culture vary between urban and rural 

areas in Oman that may influence.  

Significantly between Muscat and other regions in Oman. Different factors may 

affect the prevalence in Muscat and the different regions for example in Muscat 

many women participate in physical activities such as walking, swimming, and 

attending gym, whereas in other regions women are more sedentary. In Muscat the 

majority of women are in the work force compared with the other regions where 

many are performing mainly home duties, therefore the collecting time for Muscat 

was changed according to their time and was after working hours. In Oman it is 

proposed that women are circumcised (Elchalal et al. 1999) but the types of 
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circumcision vary between regions. Average number of children in Oman is seven, 

which is almost the same among all regions, (Census, 2003).  

2.4  Universal distributions of prevalence of UI studies 

The reported prevalence of urinary incontinence among women varies considerably 

(Hunskaar et al. 2000). A review of worldwide data reported the overall median 

prevalence of UI among women was 27.6% with a range of 4.8% to 58.4% across 

countries (Minassian et al. 2003). Aspects of study design that may contribute to the 

variability in prevalence reported include the methods of sampling, the inclusion and 

exclusion criteria, and methods of data collection (questionnaire, interview, audit of 

medical records). Examination of tables from review papers (Hunskaar et al. 2005; 

Minassian et al. 2003) highlighted the differences between studies in terms of the 

country, sample size, response rates and definitions of UI. The definitions used in 

different studies on urinary incontinence published since 1992 are summarised in 

Table 2.1. Some studies include women of all ages and health status; some are 

restricted to community dwelling women whereas others include institutionalised 

women. Another source of variation is the inclusion or exclusion of pregnant or early 

post-partum women as the incidence of UI increases during pregnancy and following 

childbirth (Marshall et al. 1996). However, different methodology cannot account for 

all differences in prevalence regional and cultural differences in the sample are also 

considered to be important (Abrams et al. 2005). In a large study of European 

women over 18 years (n= 29,500) living in four countries, using the same sampling 

strategies and questionnaires in all countries, Hunskaar and colleagues (2004) 

reported that the overall prevalence of UI was 35% however the prevalence varied 

considerably between countries, with 23% in Spain, 44% in France, 42% in UK and 

41% in Germany. This study design was robust and the lower prevalence in Spanish 
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women compared to other counties was difficult to understand or explain. The 

authors postulated that cultural and racial differences between countries may have 

contributed to the unexpected disparity. They postulated that possibly Spanish 

women were more embarrassed about having UI and under reported the condition 

(Hunskaar et al. 2004).  

In the United States of America (USA), the prevalence of stress incontinence differs 

between different racial groups Hispanic, White, Black and Asian American women 

(36%, 30%, 25% and 19% respectively) (Thom 1998).  

Differences in prevalence are not always easy to explain, ethnicity and cultural 

background might influence the prevalence of UI. Willingness to admit to a problem 

with UI must influence the accuracy of self-reported prevalence data and this 

willingness is likely to differ between cultures, however there are no studies directly 

comparing the cultural acceptance of suffering from UI.  

The majority of the previous epidemiological studies of UI have been conducted in 

women living in developed nations, such as the previously mentioned large study 

(Hunskaar et al. 2004).  As there is now an abundance of crude prevalence data for 

these women, the ICS recommends further epidemiological studies in the developed 

countries should be analytical in nature and make use of validated tools. Longitudinal 

studies in these groups are desirable to better understand predictors and cofactors. In 

contrast, in countries such as Oman, where prevalence is not known, the ICS strongly 

encourages descriptive epidemiology and recommends studies should be modified to 

the cultural background, economic and social environment of the population of 

interest (Abrams et al. 2005). Epidemiological studies of UI from different countries 

have been summarised in Table 2.2. 
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Table 2.2 Summary of prevalence, recruitment, age-groups and time frame of UI 

Authors 

(publication 

year) 

Country Recruitment Prevalence and 

the time frame of 

UI 

Age 

groups 

Chiarelli and 

Brown 

(1999)** 

Australia Random from insurance 

database (Medicare)  

12.8% young 

36.1% mid age 

35% older 

18-23 

45-50 

70-75 

Botlero (2009) Australia Database from electoral 

roll in southern 

Australia. 

41.7% 24-80 

Rizk et al. 

(1999)** 

UAE Random from GP visits 

and community 

20.3% 45 

Saleh et al. 

(2005)** 

Qatar Random from GP visits 

and community 

20.6% 45 

Peyrat et al. 

(2002) 

France Working in a teaching 

hospital were assessed 

during their annual visit 

to the institution staff 

physician, self reported 

questionnaire 

27.5% 

 

20-62 

Hunskaar et al. 

(2004)* 

France Drawn iteratively from 

households participating 

in national postal 

surveys 

44% 

 

18+ 

Lasserre et al. 

(2009) 

France  26.8% 8+ 

Holtedahl and 

Hunskaar 

(1998) 

France During medical visit to 

GP a random sample of 

698 woman in three 

North-Norwegian 

municipalities were 

invited by mail to two 

gynaecological 

examination one year 

apart in the office of 

their general practitioner 

in 1994-1995‖ 

47% 50-74 

Hunskaar et al. 

(2004)* 

Spain Drawn iteratively from 

households participating 

in national postal 

surveys 

23% 18+ 

Avellanet et al. 

(2003) 

Spain All health centre 

(collection day were 

chosen randomly) 

56% 15+ 

Vinker et al. 

(2001) 

Israel Random from visits and 

general practitioner 

(GP) practises 

36% 30-75 
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Hunskaar et al. 

(2004)* 

United 

Kingdom 

Drawn iteratively from 

households participating 

in national postal 

surveys 

42% 18+ 

Dolan et al. 

(1999)* 

Northern 

Ireland 

―All were registered 

with GPs and were 

randomly identified 

from a centralized 

computerized age-sex 

register of family 

practice‖ 

33.5% 35-74 

Aslan (2009 )* Turkey Five largest residential 

home among the total 

nine all residents 

Selected from household 

cards from 3 national 

heath centres (urban, 

semi- urban and rural) 

43.5% 60+ 

Kocak et al. 

(2005) 

Turkey Female working nurses 

from large hospital data 

were collected via health 

centre visits it was done 

by interview 

23.9% 18+ 

Yagmur and 

Ulukoka (2010) 

Turkey  21.5% Not 

specified 

Roberts et 

al.(1998)** 

USA Random selected cohort 49% 50+ 

Fultz and 

Herzog ( 2000 ) 

USA Randomly digit dialing 

(interview) 

24% 40+ 

Markland et al. 

(2009)** 

USA A community base 

study, collected data 

from home 

Assessment using 

questionnaire about UI 

37% 65+ 

Hunskaar et al. 

(2004)* 

Germany Drawn iteratively from 

households participating 

in national postal 

surveys 

40% 18+ 

Hannestad et al. 

(2000)* 

Norway Community-dwelling all 

aged 20 and above who 

are residing in county 

were invited to 

participate 

25% 20+ 

Scarpa et al. 

(2006) 

Brazil ―Third trimester of 

pregnancy attending the 

antenatal clinic of the 

University of Campinas 

(UNICAMP), Sao 

Paulo‖ 

50% Not 

specified 
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Adaji et al. 

(2010) 

Nigeria From antenatal clinic at 

Abu teaching Hospital 

Zaria Nigeria (pregnant 

women) 

21.1% 15-42 

Aggazzotti 

(2000) 

Italy 14 Institutions are either 

2 residential homes or 9 

nursing homes and 3 

mixed institution 

59.8% 65+ 

Hsieh et al. 

(2008b)* 

 

Taiwan 

 

Multi stage random 

from National Institute 

of Family Planning of 

the Department of 

Health 

21.7% with 

marriage 

24.9% alcohol 

24.5% drug allergy 

40.3% diabetes 

30.1% hypertension 

20-59 

Lapitan et al. 

(2001) 

Asia 

Pacific 

 

23 Centres in 11 

Countries 

53.1% 

16.4% Thailand 

12.4% Philippines 

11.9% Taiwan 

11.8% India 

13.1% Pakistan 

8.8% South Korea 

7.6% Hong Kong 

6.4% Malaysia 

4.7% Indonesia 

3.6% Singapore 

3.6% China 

20-59 

Kyu-Sung et al. 

(2008) 

Korea ―National survey was 

conducted as a part of 

the Korean national 

health interview‖ 

24.4% 19+ 

*Leakage at any time                           **Leakage 12 months                         ***Leakage 6 month time  

2.5  Severity 

Severity of UI ranges from occasionally leaking a few drops of urine to daily loss of 

large amounts of urine. In most epidemiological studies the severity of the UI 

condition is estimated from information about the amount and the frequency of urine 

loss.  The Incontinence Severity Index (ISI) was developed and validated by Sandvik 

(2000) to provide a more accurate measure of severity of UI, (Fall et al. 1985; 

Hunskaar et al. 1999; Rekers et al. 1992).  The ISI is calculated as the product of 

ordinal category variables based on the frequency and volume of urine leakage.  
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Frequency has four levels (0, 1, 2, 3), according to the number of episodes of leakage 

per month for the last 12 months (0, 1-4, 5-24, ≥ 25).  Volume of leakage has two 

levels, a few drops (1) or more than a few drops (2). Naturally women with zero 

leakage score 0 according to this system. Women who have leakage are divided into 

three categories; mild (1-2), moderate (3-4) and severe (6-8) (Sandvik et al. 2000).  

2.6  Risk factors related to urinary incontinence 

Documented risk factors for UI in women include lower urinary tract infection 

(LUTI), pregnancy/childbirth, (caesarean & vaginal) parity, menopause, age, 

smoking, coughing/sneezing, obesity, exercises, coffee, constipation, diabetes, some 

drugs (diuretics), and ethnicity differences (Avellanet et al. 2003; Chiarelli and 

Brown 1999; Eason et al. 2004; Elchalal et al. 1999; Hacker and Moore 1992; 

Marshall et al. 1996; Sapsford et al. 1998). The significance of individual risk factors 

differs between age groups, hormonal status, racial and cultural groups and there are 

connections between risk factors. For example, in older women, parity is not 

associated with risk of UI (relative risk (RR) = 1) (Hunskaar et al. 2005). Whereas in 

young women parity is strongly associated with risk such that a young woman with 3 

children has 5 times the risk of UI than women who have no child or less than three 

children (Hunskaar et al. 2005). 

2.6.1 Lower urinary tract symptoms  

Urinary tract infection is one of the causes of transient UI while it developed in 

response to acute condition. Many studies have indicated that LUTS is a risk factor 

of UI (Dolan et al. 1999; Irwin et al. 2006; Manonai et al. 2004; Wennberg et al. 

2009). Lower urinary tract symptoms can cause blood in the urine, a burning 

sensation while passing urine, difficulty initiating urine flow and also difficulty flow 

stopping the urine, frequency and nocturia, (Hunskaar 2006). When the transient 
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cause is sufficiently controlled and treated, the urinary incontinence usually resolves 

(Abrams et al. 2009).  

2.6.2 Pregnancy/Childbirth/ Parity 

Urinary incontinence throughout pregnancy is extremely common and affects 31-

60%, usually it occurs in third trimester. Among women who are affected with UI in 

the beginning of pregnancy some may become continent after delivery, but may 

develop UI later in life (Abrams et al. 2009; Burgio et al. 2003; Hunskaar et al. 2000; 

Viktrup et al. 2006).   

Childbirth and multiparity are the greatest risk factors reported by many studies 

(Chiarelli and Brown 1999. The causes of UI following child birth may be due to 

pelvic floor laxity as a consequence of weakness and stretching of the muscle and the 

connecting tissue while delivering  or damage to the pudendal nerve {Hunskaar, 

2000 #13; Laycock 1987; Marshall et al. 1996).  First vaginal delivery, episiotomies 

and forceps extraction are known to be risk factors for UI in young and mid-aged 

women (Foldspang et al. 1999; Rekers et al. 1992; Viktrup et al. 2006). Rortveit 

(2006) reported that being aged greater than 25 years at the first delivery was 

associated with increased risk of UI 12 years after delivery  (Diez-Itza et al. 2010).  

However, it was reported by Marshall et al (1996) that incontinence is more likely to 

occur in parous rather than in nulliparous women at all ages. Moreover, subsequent 

vaginal deliveries did not increase the risk significantly (Morkved et al. 2003). 

2.6.3 Menopause 

Female UI is understood to be associated with a woman‘s hormonal state and 

fluctuations. A low oestrogen level in post-menopausal women is considered one 

potential cause of UI (Hvidman et al. 2003). This suggestion originates in part from 

surveillance of oestrogen and progesterone receptors in the urinary tract and a 
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moderate increase in UI associated with ovulation merits attention (Hvidman et al. 

2003). 

Urinary symptoms may also occur during the change from the pre-menopausal, peri-

menopausal to the post-menopausal state. The atrophic changes (such as body fat, 

skin and muscle) and the drop in body oestrogen levels brought on by menopause 

may contribute to an increase weakness of pelvic floor muscle and urethral closure 

pressure that may lead to UI (Hunskaar 1998; Laycock and Holmes 2003).  Rekers 

(1992) compared the prevalence of UI in pre-menopausal and post-menopausal 

women and found no difference between the groups (25% versus 26%). However, 

there was a difference in frequency of UI with post menopausal women having daily 

incontinence with higher frequency than premenopausal (7% versus 3%).  

2.6.4 Age 

Urinary incontinence should not be considered a normal effect of aging even though 

there are changes in bladder and pelvic structures that occur with age (Abrams et al. 

1999). Age is widely recognised as a risk factor, but the relationship between age and 

UI is not straightforward. There is a consistent increase in the prevalence of UI until 

the 5th decade but a decrease in prevalence during the 6th decade and into the 7th 

decade (Hannestad et al. 2000; Hunskaar et al. 2005; Minassian et al. 2003). 

Although the decline is consistently observed, the reasons remain unclear. It may be 

due to hormonal or lifestyle changes associated with ageing. Normally aging affects 

the lower urinary tract, and reduces the strength of detrusor contractions.   
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2.7  Lifestyle Factors  

2.7.1 Smoking  

Women who smoke seem to be at an increased risk of developing UI (Bump and 

Norton 1998). This may be because they cough more regularly (Bump and McClish 

1992) or because the anti-oestrogenic hormonal effects of smoking may have direct 

and indirect effects on the bladder and urethral functions (Bump and McClish 1992). 

Incontinent smokers have a tendency to be younger than incontinent non-smokers 

(Bump and Norton 1998). Some studies have found that smoking has an association 

with UI for those who are heavy smokers smoking more than 20 cigarettes per day.  

There is some evidence that the association is not maintained in past smokers (Arya 

et al. 2000; Hannestad et al. 2003).  

2.7.2 Coughing/sneezing 

There appears to an increased incidence of UI in women that cough and sneeze this 

may due to increases in the intra abdominal pressure (Chiarelli and Brown 1999). 

2.7.3 Exercise and Work 

Women participating in high impact exercises, such high jump, and body pump 

weight lifting, and others are likely to develop SUI due to increased in downward 

force on pelvic floor muscles. (Abrams et al. 1999; Danforth et al. 2007; Kikuchi et 

al. 2007).  

2.7.4 Caffeine intake 

Caffeine tends to irritate the bladder so its consumption may be associated with 

higher risk for UI. It was found that caffeine intake has higher significant of detrusor 

instability (Arya et al. 2000; Hannestad et al. 2003).  
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2.7.5 Obesity 

Obesity has been identified as an independent risk factor for UI in women. 

Increasing weight will increase the intra-abdominal pressure and may load and strain 

the pelvic tissues, these results in pelvic floor muscles weakness (Hunskaar et al. 

2000; Parazzini et al. 2003). Weight reduction is one possibe way of treating and 

reducing UI (Peyrat et al. 2002). 

2.8  Other risk factors  

2.8.1 Constipation 

Constipation is one of the risk factors for UI. Chiarelli and Brown (1999) found a 

significant association between UI and constipation. Chronic straining for stool may 

result in pelvic floor muscle weakness that increases the risk of stress urinary 

incontinence (Chiarelli and Brown 1999). 

2.8.2 Diabetes 

An association between diabetes and UI has been reported (Hsieh et al. 2008a) but 

the association may only exist with insulin-requiring (IRDM) not with non-insulin-

requiring diabetes (NIRDM) (Lewis et al. 2005). It was reported that approximately 

50% of women that have had diabetes for five years and above having more risk of 

severe UI and twice risk of very severe (Abrams et al. 2009). 

2.8.3 Medications/ Diuretics  

Certain drugs can cause or contribute to overflow, stress and urge urinary 

incontinence (Arya et al. 2000). These drugs consist of anticholinergics, 

antidepressants, antipsychotics, sedative-hypnotics, antihistamines, nervous system 

depressants, narcotics, alcohol, calcium channel blockers, alphadrenergic agonists, 

beta adrenergic blockers, alpha adrenergic antagonists, diuretics, caffeine (Diokno et 
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al. 1991; Fantl et al. 1990). The mechanism of action of the above drugs in can cause 

decreased bladder contractions and cause retention of urine (Weiss 1998).  

2.9  Proposed risk factor 

2.9.1 Circumcision  

Female circumcision has been practice since the 5th century BC. It started in Egypt 

and was also performed by the Romans. In Western society there is documented 

evidence of the procedure in 1822 (Businge 2007; Elchalal et al. 1999; Meniru et al. 

2000). Female circumcision or female genital mutilation (FGM) is the cutting, or 

partial or total removal, of external female genitalia. It is a procedure which is 

practiced in many countries; 28 counties in Africa, Asian counties around the Indian 

Ocean and East Mediterranean, the Middle East, North and South America and 

Australia (Elchalal et al. 1999; Feldman-Jacobs and Clifton 2010; Isa et al. 1999; 

World Health Organization 2008). When and how circumcision is performed differs 

between countries and cultures (World Health Organization 2008).  It is performed 

on new-born girls one day old or those up to 10 years old and in some areas they 

practice it in adolescence, in adults before marriage or during the first pregnancy. It 

was estimated by the World Health Organisation (WHO) in 2000 that between 100 

million and 140 million girls and women have undergone some form of FGM; at 

least 3 million girls in Africa alone are expected to be at risk every year (Feldman-

Jacobs and Clifton 2010; World Health Organization 2008). It has been proposed that 

circumcision may cause UI as a late medical complication (Elchalal et al. 1999; Isa et 

al. 1999).  

2.10  Quality of life 

Urinary incontinence affects both women and men throughout the world. It has major 

social and hygiene consequences for those affected. The impact of UI on QoL seems 
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to vary depending on the type, duration and severity of incontinence. Urinary 

incontinence may be more distressing to younger than older women (Hunskaar 1998; 

Sakondhavat et al. 2007). It affects different women in diverse ways and has variable 

influences on their physical, psychological, social, domestic and interpersonal 

lifestyles. These effects may be modified by other factors including age, race and 

culture, personal goals and experience, interpersonal relationships, general physical 

and mental health and life expectancy (Keller et al. 1998; Rizk et al. 1999). People 

with UI often suffer from a poor QoL including loss of self esteem, sleep 

deprivation, symptoms of depression or anxiety, embarrassment, financial distress 

and may cope by resigning themselves to restricted activities. Incontinent persons 

also struggle with ordinary activities such as working, shopping or travelling in a car.  

There is conflicting evidence about whether the type of UI increases psychological 

distress, but several studies indicate that women with urge incontinence have a 

higher mental distress and social isolation levels. This may be due to difficulties in 

self management because of lack of control resultant from the lack of ability to 

control urge (Grimby et al. 1993).  

Many women affected with UI do not seek treatment. Across populations, median 

levels of care seeking of only 23% have been reported (Minassian et al. 2003). It 

appears, that many women suffer in silence with UI, possibly because they are 

unaware there are effective treatments available, or because they are too embarrassed 

to report or seek treatment for UI (Adaji et al. 2010; Rizk et al. 1999; Saleh et al. 

2005).  

Several studies have found women with SUI avoid of sexual activity due to coital 

urinary leakage (Bø et al. 2000; Rizk et al. 1999; Saleh et al. 2005). These difficulties 

have been reported to affect between 2 and 50% of affected women and appear to 
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cross multiple ethnic and cultural groups (Lukacz et al. 2007; Montserrat and 

Montserrat 2008; Moran et al. 1999; Shaw 2002). Most likely because of 

embarrassment, coital urinary leakage represents a frequently unrecognised cause of 

physical and psychological distress in women with UI (Molander et al. 2002).  

Studies conducted in the Muslim countries, reported reduced QoL for Muslim 

women whom are affected by UI as they are unable to perform their five times daily 

prayers which requires their clothing not to be even minimally soiled (Rizk et al. 

1999; Saleh et al. 2005). Consequently, affected Muslim women may need to change 

their clothes several times each day. Of Emirates women who suffer from UI, 90% 

reported it interfered with praying (Rizk et al. 1999).   

2.11  Significance  

The prevalence of UI in Oman is unknown. Anecdotal evidence and a number of 

lifestyles characteristics of Omani women suggest the prevalence may be high. With 

Omani women having a high number of children, high prevalence of diabetes, 

hypertension and obesity this may lead to high prevalence of UI (Al-Moosa et al. 

2006; Al Riyami and Afifi 2002; Al Riyami et al. 2004). Availability of treatment for 

Omani women with UI is very limited and restricted to large cities. Establishing the 

prevalence of UI in Oman will inform the development of health education and 

treatment programmes for local women. Although all affected Omani women are 

likely to benefit from such interventions, younger women may be more inclined to 

seek treatment.  
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Chapter 3  Methodology 

3.1  Introduction 

Urinary incontinence has been identified as a public health problem internationally, 

that affects the QoL of women living with it. While there is comprehensive 

information available about the prevalence and risk factors for UI in developed 

nations, little is known about the epidemiology of UI in developing countries such as 

Oman.  To address this gap, the need for epidemiology using methods that are 

specific to the cultural, economic and social background of the population of interest 

has been raised (Abrams et al. 1999). 

3.2  Aims 

The aims of this thesis were to investigate the prevalence, subtypes, risk factors, 

severity, levels of bother, care seeking for UI in Omani women and to determine how 

much of a negative influence UI had on their daily life.  To achieve these aims the 

study was conducted in three parts. 

3.3  Objectives 

3.3.1 Part A 

The objective of Part A was to develop a valid and reliable questionnaire that could 

be used to determine the prevalence of UI and its subgroups plus acquire data on the 

potential risk factors for UI; the impact of UI on ADL; and the care-seeking 

behaviours of affected Omani women.  

3.3.1.1 Methodology 

To achieve the aims of this thesis, a questionnaire suitable to be administered to 

Arabic speaking or English speaking women in Oman was required to determine 

whether they have urinary incontinence.  Essential characteristics of the 
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questionnaire were that it was culturally specific and sensitive, and included 

validated questions and definitions that would allow cross-cultural and cross-national 

comparisons as recommended by Abrams (2005). Following a comprehensive search 

of the literature, it was decided that no questionnaire entirely suitable to collect data 

from a representative sample of the population of Omani women was available.  

Consequently, questionnaire development was required. This process commenced by 

defining the population of interest, that is, community dwelling Omani women aged 

≥18 years. Our study was open to all Omani women, aged ≥18 years, who spoke 

Arabic and/or English, and were able to answer the study questions. Non-Muslim or 

non-Omani women were excluded.  To enable inclusion of a representative sample, 

the questionnaire needed to be suitable for administration as an interview rather than 

self-completion to cater for the substantial proportion of women likely to be illiterate 

in both English and Arabic. 

Items to be included were based on the overall aims of the study, as previously 

stated, to determine the prevalence of UI and the three subtypes of UI; plus the risk 

factors, severity, effect on activities of daily life (ADL), levels of bother, care 

seeking for UI in Omani women and to determine how much of a negative influence 

UI had on their daily life.  In addition demographic items required to describe the 

sample were incorporated. Questions were predominantly closed ended to facilitate 

coding and uniformity of responses. Individual question formats included grid, 

branching, and frequency and time measures (Portney and Watkins 2000). 

Validity of the questionnaire was addressed in a number of ways, as recommended 

by the International Epidemiology Association (IEA) Questionnaire group 

(http://www.ieaweb.org/, 2010).  Content validity was dealt with by careful item 

selection in the draft stage of development plus repeated review by experts in the 
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area (Portney and Watkins 2000). Criterion validity could not be established for all 

variables but where possible, questions that had previously established criterion 

validity were used, for example, to determine the severity of UI, questions developed 

and validated by Sandvik (2000) were used. In addition to validating the 

questionnaire as equivalent for use in English or Arabic, forward and backward 

translation is recognised to contribute to validity by helping to identify and resolve 

any ambiguity in the questions (http://www.ieaweb.org/, 2010).  We developed a 

data dictionary that incorporated internationally recognized definitions from the 

EPICONT, Australian Institute of Health and Welfare (AIHW) data dictionaries 

(Http://www.AIHW.gov.au (Hannestad et al. 2000; Sandvik et al. 2000) available in 

Appendix 9.  

The process of questionnaire development and evaluation is further described in 

Chapter 4. The questionnaire was developed to include demographic, risk factors and 

UI information. Where possible, items from the numerous questionnaires already 

developed to examine the recognized risk factors (health, lifestyle, gynaecological 

and obstetric history) and prevalence of UI in women were included. Most questions 

from the EPICONT questionnaire were incorporated into the questionnaire as this 

group of questions enables classification of UI in accordance with ICS definitions as 

well as categorizing the severity of symptoms (Hannestad et al. 2000; Sandvik et al. 

2000). 

Face validity was evaluated by experts who reviewed the questionnaire and provided 

feedback. To ensure face validity, the completed draft of the questionnaire was 

circulated to experts in the field, for critical evaluation and to seek suggestions for 

revision. Internationally recognized experts in the field Professor Steinar Hunskaar 

(Department of Obstetrics and Gynaecology, University of Bergen Norway) and Dr 
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Jo Laycock, recently retired Urotherapy Manager at Bradford Royal Infirmary, 

agreed to review the tool. In addition, Dr Maryam Mathew Zachariah (Gynaecologist 

at Sultan Qaboos University Hospital, Oman), reviewed the questionnaire to provide 

additional culturally sensitive insight. 

The questionnaire was designed to be administered as a structured interview in 

Arabic and/or English. Interview rather than self-completion was the method of 

delivery to cater for the substantial proportion of women likely to be illiterate in 

either language.  

3.3.1.2 Procedure 

The questionnaire developed in Part A was tested with 15 Muslim women to review 

the items and confirm the utility of interview-based administration in either Arabic or 

English (Appendices 7 and 8). The data from these administrations was used to 

calculate reliability. This study was approved by the Human Research Ethics 

Committee at Curtin University (Appendix 2) and all participants provided written 

informed consent. 

Data were collected by a bilingual physiotherapist and recorded in English. 

Volunteers were interviewed twice, one week apart, once in English and once in 

Arabic. Order of language was randomised by tossing a coin. Duration of the 

interviews was timed.  At the completion of the second interview, the physiotherapist 

discussed the survey questions with the volunteers to determine where questions 

were unclear or misleading in either or both languages.  

Duplicate data were checked for consistency using percentage agreement. The 

responses in each language are compared and discussed in a more detailed 

questionnaire paper Chapter 4 (Part A) in the results. Questions were revised to 

address any inconsistencies. Reliability and utility of the questionnaire was tested in 
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15 Muslim women aged ≥ 18 years, 10 in Perth and 5 in Seeb. Non-Muslim women 

were excluded.  

3.3.2 Part B   

To test sampling methods, data collection and data management in a pilot study and 

to generate data regarding the prevalence, risk factors and impact on life style and 

activities of Omani women. 

The Sultanate of Oman has a population 2,340,815 living in eight regions. Muscat is 

the capital and urban region. The socio-demographic characteristics of urban 

(Muscat) and rural (other regions) populations in Oman differ in age, sex and 

education. Overall, Muscat has a population of 632,073; it has a younger, better 

educated population with a slightly smaller average family size 

(www.Omancensus.net), (Al Riyami et al. 2004; Al Riyami A ; The Sultanate of 

Oman Ministry of Education 2009). 

The main languages used in Oman are Arabic and English. Other languages such as 

Swahili and Balushi are used, but much less frequently; mostly in Muscat and Jabali, 

a city in Dhofar. Twenty-six percent of Omani women are illiterate and only 16% 

have completed secondary school or higher (Al Riyami et al. 2004; Al Riyami A 

2004). In Oman, mail is generally collected by the man of the household who may or 

not convey mail such as a survey to female members of the household. Furthermore, 

a substantial number of prospective respondents would be unable to respond without 

assistance due to restrictions in literacy. Postal recruitment or survey by 

questionnaire is unlikely to be representative in Oman.  Door to door recruitment and 

interview-based surveys are well accepted in Omani culture. In this chapter the 

research methodology used for the three parts of the thesis is outlined. The process 

http://www.omancensus.net/
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used to develop the questionnaire, the sampling methods, the procedures for data 

collection, data analysis and ethical considerations regarding the thesis are described. 

3.3.2.1 Methodology  

The field testing was done in Seeb (Muscat region), this region was selected as it has 

the highest population density, and a diverse socioeconomic distribution.  It was also 

convenient for the researcher in the field who collected the data, as she lived in the 

target area. The most important objective of this testing was to test questionnaire, 

sampling and recruitment methods for the larger study, however, a useful by-product 

of Part B was the generation of the first data from Oman regarding the prevalence 

and risk factors of UI.  This approach enabled corrections and changes to the 

questionnaire to be done prior to starting study (Part C).  

3.3.2.2 Area covered  

Seeb (Muscat, Oman)  

3.3.2.3 Subjects 

120 women aged ≥ 18 years residing in the Muscat region of Oman in the Wilayat 

of Seeb. 

3.3.2.4 Inclusion criteria 

Omani women, Muslims residing in Wilayah Seeb 

Only one woman was interviewed in each household.   

3.3.2.5 Exclusion criteria 

Non-Omani, Non-Muslims and living outside of Wilayah Seeb. 
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Table 3.1 Socio-demographic characteristics of Muscat (urban), and other regions 

(rural) of Oman*. 

 

 

 

 

 

 

 

 

 

 

*Data are from the 2000 national health survey 

 

 

Table 3.2 Localities of Wilayah Seeb, Muscat, Oman where subjects were 

recruited; 10 subjects in each area  

Mabellah south Al Khoudh (old) 

Mabellah north  A Khoudh (new) 

Mawaleh north  Al Hail north 

Mawaleh south Al Hail south 

Wadi Awami Sharadi  

Jifnain Seeb 

 

 Urban (%) Rural (%) 

Age  

40.5 

24.3 

14.5 

10.7 

10.0 

 

41.2 

20.6 

10.9 

13.9 

13.3 

20-29 

30-39 

40-49 

50-59 

 60 

Sex  

48.8 

51.2 

 

50.3 

49.7 

Male  

Female  

Education level  

24.8 

37.5 

37.7 

 

36.1 

41.8 

22.1 

Illiterate  

Less than secondary 

Secondary or above 

Average family size 7.3 8.0 
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Seeb is the largest Wilayah in the Sultanate of Oman with a population of 223,449. It 

has 18 Wilayahs (www.Omancensus.net).  Among them the Wilayahs in table 3.2 

were randomly selected for the field test. Twelve Wilayahs (cluster) were randomly 

selected as starting points from the 2003 Oman Census list of households. The 

starting household and every second subsequent household in a clockwise direction 

was visited until data had been collected from 10 women in each Wilayah (cluster). 

3.3.2.6 Procedure 

The study was approved by the Human Research Ethics Committee at Curtin 

University and by the Wali of the Seeb Wilayat (Appendices 2 & 5).  The subjects 

were recruited door to door. The purpose of the survey was explained to the 

woman/women of the household and oral consent was obtained. 

The questionnaires were administered by the researcher. Questionnaire 

administration procedures were standardized. Volunteers were interviewed in 

English or Arabic according to their preference and the data were recorded in English 

by the physiotherapist. The number of households visited where questionnaires were 

not completed was recorded and the reasons noted, (e.g. no one home, refused to fill 

the questionnaire, etc).  Only one woman was interviewed in each household.  For 

security reasons, the researcher was always accompanied by another woman. For the 

census, each Wilayah was divided into numbered ―blocks‖ of 60 houses. The starting 

point for each cluster was the first house from the selected census block. Every 

second subsequent household in a clockwise direction was visited until the number 

of subjects required for that cluster was recruited.   

At the completion of data collection, from the perspective of the physiotherapist 

collecting the data the process went smoothly, the time taken to collect the data was 

suitable for her and the subjects. Confidentiality was maintained, as questionnaires 
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were referenced by number, region and Wilayah only. No identifying personal 

information about the subject was obtained.  

3.3.2.7 Data Analysis 

The statistical package Statistics Package for the Social Science (SPSS)/PC (V15) 

was used for data analysis. The sample was portrayed using descriptive statistics and 

compared with the census data to examine the effectiveness of the sampling strategy, 

using comparisons of proportion and means comparison tests as appropriate. 

Willingness of volunteers to participate was assessed using the number of households 

visited and where no data were collected, reasons for non-participation were 

documented. Prevalence was described using proportions and percentages. Bivariate 

logistic regression analysis was also used to examine potential risk factors. 

Information from these analyses enabled power calculations for the subsequent 

epidemiological study.  

3.3.2.8 Ethical Issues 

Ethical approval was obtained prior to the commencement of the study from: 

Wali (Mayor) of Wilayat Seeb, Muscat (Appendix 5). People in Seeb were notified 

that the study would be taking place, and that they should expect to be visited by a 

female who worked at the Sultan Qaboos University Hospital. 

The Human Research Ethics Committee of the Curtin University of Technology (HR 

41/2007), (Appendix 1.)  

3.3.3 Part C:  

To determine the prevalence and risk factors of UI among Omani women using a 

population based survey. 
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3.3.3.1 Methodology 

3.3.3.1.1 Area covered  

All regions of Oman 

3.3.3.1.2 Subjects 

Sample of 800 Omani women aged ≥ 18 years 

3.3.3.1.3 Inclusion criteria 

Omani women residing in Oman in all regions  

3.3.3.1.4 Exclusion criteria  

Women who were not Omani, not Muslim, aged less than 18 years or were unable to 

respond to the questionnaire for any reason, were excluded. 

3.3.3.1.5 Sampling  

A multistage sampling approach modelled on the approach used by Burnham et al 

(2006) was used.  With this approach sampling stages are stratified for population 

distribution. A similar approach has previously been successfully applied in a 

National Health Survey in Oman (Al Riyami A 2004).  

In total, 37 starting points were randomly selected the 2003 Oman Census list of 

regions and sub-regions (Wilayah). Stages of sampling were region/Wilayah/ 

block/house. 

Within each Wilayat one census block was randomly selected to determine the 

starting point for data collection. Each block has 60 houses.  Census blocks were 

developed for the 2003 Oman census. The starting point for each cluster was the first 

house from the selected census block. Every second subsequent household in 

clockwise direction was visited until the number of subjects required for that cluster 

has been recruited.  
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Figure 3.1 Omani population 

This figure demonstrates the eight regions of Oman and the distribution of the 

population.  
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 Table 3.3 Distribution of clusters and samples according to regions and Wilayah  

Regions 

(clusters) 

Number 

of 

wilayah 

Total 

Omani 

female 

population 

Number of 

subjects to 

be 

interviewed 

Number 

of 

clusters 

Number of 

clusters x 

subjects 

per cluster 

Muscat 6 182,893 166 6 5 x 28 

1 x 26 

AdDakhaliya 8 11,699 107 5 4 x 21 

1 x 23 

Ad Dhahira 5 73,352 67 3 2 x 22 

1 x 23 

Al Batina 12 282,242 257 12 11 x21 

1 x 26 

Al Wusta 4 7,826 7 1 1 x 7 

Ash Sharqiya 10 132,923 120 6 6 x 20 

Musandam 4 9,500 9 1 1 x 9 

Dhofar 10 73,583 67 3 2 x 22 

1 x 23 

Total 59 880,108 800 37 800 

 

 

The table above shows the numbers of Omani women in eight regions of Oman and 

59 Wilayah. Among 41 Wilayahs 19 were randomly selected and defined as clusters.   

All the Wilayah in Muscat (urban) and Batinah (rural) region were sampled 

according to the population density. Subjects were allocated in each cluster 

according the sample size of each region.   Each cluster included a minimum of 

seven and maximum of 28 subjects. Only one woman was interviewed in each 

household. 

3.3.3.1.6 Data Analysis 

Data analysis was conducted using Predictive Analytic Software (PASW) (v18), 

formally SPSS. Prevalence was described using proportions and percentages. 

Bivariate logistic regression analysis was used to examine potential risk factors. 

Preliminary power calculations for the study were based on previously reported 

prevalence data (Minassian et al. 2003) and assumed an overall prevalence of 26% in 

Omani women, a power of 80% and p-value of 0.05. Allowing a margin of error of 
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3% and 95% confidence interval, a sample 800 subjects was sufficient to achieve the 

objectives of the study. 

3.3.3.1.7 Ethical Issues 

Ethical approval was obtained prior to the commencement of the study from the 

Human Research Ethics Committee of Curtin University (HR 66/2007; Appendix 2). 

To comply with survey protocols in Oman, written approval from the Ministry of 

National Economy of Oman was required (Appendix 6).  

Hard copies of the original data were photocopied and stored securely in Oman prior 

to transport of the original data to Perth. All data were subsequently archived 

securely at the School of Physiotherapy, Curtin University where they will be stored 

for 5 years with access restricted to the researcher and supervisors. All electronic 

information has been stored on password protected hard disks, with back up disks 

securely stored in the School of Physiotherapy. No information was stored or 

published that could identify any subject.  

There were special considerations with door-to-door data collection in the different 

regions visited. Culturally sensitive practice was employed in each different region, 

while the culture was generally consistent between regions there were some local 

considerations.  The door-to-door recruitment process worked well. People were 

hospitable and welcoming, inviting the researcher in and offering coffee, to which 

offense would be incurred by declining. Although the time for collecting the data for 

each subject was not more than 15 to 20 min accepting hospitality as was appropriate 

made visit times longer. 

Travelling to different regions was both time consuming and expensive, driving long 

distances, flying into the regions of Dhofar and Musandam and crossing the sea to 

the other side of Ash Sharquiya added challenges to data collection. These 
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geographical challenges, combined with a local event, meant that on one occasion 

data collection had to be discontinued prior to collection of all data from that cluster 

in order to be on time for transport out of the region. 

Regional differences such as local work schedules meant that the optimal time for 

data collection varied.  In areas such as Mawaleh and Al hail most people go to work 

early in the morning.  In those regions it was difficult to know what time to visit 

homes and therefore later in the day was preferable. Most of those families lived on 

their own without extended family so if you missed a woman in that house you 

would need to come back. In regions where most of the women don‘t work (Muhut, 

Sharqiya), accessibility was easier. However, timing of visits remained an issue in 

these regions where a strict daily schedule of housework, visiting, napping, prayers 

and events such as funerals applied.  Despite the timing difficulties almost all women 

were hospitable and showed us a warm welcome.  

Overall, the method of sampling and data collection used were appropriate and 

extremely effective with complete data obtained from 99% of the target sample. 

3.4  Summary  

Chapter three describes the methodology used in this study. It explains the research 

setting and the procedure of how the data were collected and analysed. Finally the 

chapter explains how the ethical considerations were applied in this study. The 

following chapter discusses the results of the study. 
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Chapter 4  Results 

The general aim of this doctoral research was to investigate the prevalence of urinary 

incontinence in Omani women. The project incorporated three main parts. 

In Part A, a culturally appropriate questionnaire to determine the prevalence of UI 

and its major subtypes, risk factors, severity, associated bother, and care seeking 

among Muslim Omani women was developed and tested.   

In Part B a large pilot study was conducted to test the sampling, data collection and 

data management processes to be evaluated and fine-tuned prior to the national 

study.  In this study 120 Omani women aged 18 years were recruited from 

randomly selected households within the Seeb Wilayah (district) of Muscat, the 

capital of Oman. Data were collected door-to-door using the questionnaire developed 

in Part A and used to determine the prevalence of UI and associated risk factors in 

this group of urban Omani women. 

In Part C of this research the methods developed and tested in Parts A and B were 

implemented nationally to investigate the prevalence of UI among Omani women 

and to determine the risk factors associated with UI, and the influence of UI on their 

daily lives.  A population based sample of 800 urban and rural women were invited 

to participate, of which 792 women agreed to participate.  Results of each of these 

parts of the doctoral research are presented as separate ―submission ready‖ 

manuscripts.  In this format a synopsis of the methods and a discussion is included 

for each manuscript within this results chapter, although there is further discussion of 

the body of work as a whole in Chapter 5 of the thesis.  
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4.1  Results of Part A: The development of a questionnaire to study 

the epidemiology of urinary incontinence among Muslim 

women in Oman. 
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4.1.1 Abstract:  

Objective: The aim of this study was to develop a valid and reliable questionnaire to 

determine the prevalence of urinary incontinence (UI), risk factors, severity, care 

seeking, bothersome and its subtypes in Omani women. 

Methods: The questionnaire was designed to be administered to Omani women as a 

structured interview in either English or Arabic. Items incorporated include 

demographic characteristics; gynaecological and obstetric history; UI and the 

subtypes stress UI, urge UI and mixed UI; severity of UI and the impact it has on 

activities of daily living; as well as other health and lifestyle issues previously 

identified as risk factors for UI. Consistency of responses to the questionnaire was 

tested with 15 Muslim women by administering the questionnaire twice, once in 

English and once in Arabic one week apart.  

Results: There was the highest agreement was within the range (75% to 100%) vast 

majority of questions in both languages were 100% agreement. The lowest 

agreement was from 45% to 62%. 
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Conclusion: We have developed a questionnaire suitable to administer as an 

interview to Muslim women in English or Arabic to determine whether they have UI. 

Key words: questionnaire, female urinary incontinence, epidemiology, Oman and 

Gulf countries.   

4.1.2 Introduction  

Urinary incontinence (UI) is prevalent among women world-wide. Prevalence differs 

between countries, ethnicities, and cultures (Minassian et al. 2003). While some of 

this variability is undoubtedly due to differences in the methodology employed to 

collect data, regional and cultural differences are also considered to be important 

(Abrams et al. 2005; Hunskaar et al. 2000). In view of the diverse methods used in 

different studies, the International Continence Society (ICS) recommends using 

standard definitions for future studies to facilitate comparisons (Abrams et al. 2005). 

The majority of studies to date have been conducted in white women living in 

developed nations. As there is now an abundance of crude prevalence data for these 

women, the ICS recommends that further epidemiological studies in the developed 

countries should be analytical in nature (Abrams et al. 2005). Longitudinal studies in 

these groups are desirable to better understand predictors, and covariates. In contrast, 

in countries such as Oman, where prevalence is unknown, the ICS strongly 

encourages descriptive epidemiology and recommends that studies should be 

"tailored to the cultural, economic and social environment of the population of 

interest" (Abrams et al. 2005). 

Urinary incontinence (UI) can cause embarrassment, and has social and hygiene 

consequences for any affected women. Affected Muslim women may need to change 

their clothes several times each day in order to meet the requirements of cleanliness 

for prayer. Affected women from both United Arab Emirates (UAE) (90%) and 
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Qatar (64%) have reported that UI hindered their routine for prayer, among other 

things (Rizk et al. 1999; Saleh et al. 2005).   

Although a number of questionnaires have been developed to assess the prevalence 

and risk factors of UI and the impact it has on the daily living of those affected, these 

instruments cannot simply be utilized across nations due to lack of cultural 

equivalence (Abrams et al. 2005; Hunskaar et al. 2004). To our knowledge, no 

comprehensive questionnaire encompassing prevalence and risk factors, as well as 

other factors specific to Islamic culture, has been developed for use in Oman.  

Two studies of the prevalence of UI in the Gulf countries from UAE (Rizk et al. 

1999) and Qatar (Saleh et al. 2005) have been reported.  Both of these studies aimed 

to determine the prevalence of UI, its impact on activities of daily living (ADL) and 

the care seeking behaviours of affected women.  These studies did not use the 

definitions for UI recommended by the ICS or differentiate between the three 

predominant forms of UI (stress UI, urge UI, and mixed UI); nor did they gather data 

on many of the potential risk factors for UI.  

A number of large descriptive epidemiology studies have used a questionnaire 

developed for the Epidemiology of Incontinence in the County of Nord –Trondela 

(EPICONT) study (Hannestad et al. 2000). The EPICONT questionnaire can be used 

to determine the presence or absence of UI, the type of symptoms; stress UI (SUI), 

urge (UUI), and mixed UI (MUI), the severity of UI and how bothersome it is, using 

an approach consistent with the ICS definitions (Abrams et al. 2003). This short 

questionnaire, suitable for self-completion, has been used in a wide variety of 

countries and western cultures; however, the questionnaire does not cover issues of 

relevance for other cultures such as Arabic or Islamic cultures.   
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There are numerous risk factors for UI that have been identified consistently in 

studies of women from various nations and cultures (Hunskaar et al. 2000). Parity, 

menopause and ageing are among those most commonly reported (Abrams et al. 

2003; Hunskaar et al. 2000). To enable comparison of risk factors between Omani 

women and women from other cultures it was considered desirable to measure a 

comparable suite of factors.  In addition, it is well known that female circumcision 

can lead to medical complications and it has been proposed that UI may be one of the 

resulting conditions (Elchalal et al. 1999; Isa et al. 1999). As there is anecdotal 

evidence that circumcision is still practiced in Oman and this variable has not been 

widely analysed previously as a risk factor for UI it was included in our 

questionnaire.  

The purpose of this study was to develop a valid and reliable questionnaire to 

determine the prevalence of UI and its subgroups; data on the potential risk factors of 

UI; the impact of UI on ADL; and the care-seeking behaviours of affected Omani 

women. Objective data on these conditions is critical to inform and justify the 

development of health education and treatment programs in Oman. 

4.1.3 Methods 

The aim of this study was to generate a questionnaire suitable to be administered as 

an interview to Arabic speaking or English speaking women in Oman to determine 

whether they have urinary incontinence. The questionnaire needed to be culturally 

specific and sensitive, and include validated questions and definitions that would 

allow cross-cultural and cross-national comparisons. The questionnaire needed to be 

suitable for administration as an interview rather than self-completion to cater for the 

substantial proportion of women likely to be illiterate in both English and Arabic. 

Approval for the study was obtained from the Human Research Ethics Curtin 
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University of Technology (HR 41/2007, Appendix 1). Written informed consent was 

obtained from the women who participated in the study (Appendix 3). 

4.1.3.1 Design of questionnaire  

Following an extensive review of the literature with a focus on studies of prevalence 

and risk factors related to UI and published surveys; we prepared a list of items for 

inclusion in the questionnaire. The following topics were selected:  

1. Demographic characteristics  

2. Gynaecological and obstetric history (potential risk factors)  

3. Urinary incontinence and the subtypes SUI, UUI, MUI.  

4. Severity of UI 

5. Other health and lifestyle issues previously identified as risk factors for 

UI in other cultures such as: age, parity, constipation, chronic cough, 

obesity, allergy (sneezing), diabetes, lower urinary tract symptoms 

(LUTS), diuretics, frequency, nocturia and smoking. 

6. Whether affected women found UI bothersome. 

7. The impact of UI on ADL, specifically 

a. Prayer 

b. House work 

c. Sport  

d. Sexual activities. 

e. Care seeking, from family, doctors or other health professions  

The individual items in the questionnaire were developed to address these topics. 

Where appropriate, questions from previously developed and validated 

questionnaires were used. Almost all questions from the EPICONT questionnaire 

were incorporated into the questionnaire as this group of questions enables 
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classification of UI in accordance with ICS definitions as well as categorizing the 

severity of symptoms (Hannestad et al. 2000; Sandvik et al. 2000). Some questions, 

related to specific socio-cultural issues such as prayers and changing clothes, were 

based on questionnaires used by Rizk et al. (1999) and Saleh et al. (2005). Where 

necessary, new questions were developed. For new questions, data definitions from 

professional organisations such as the Menopause Society 

(http:www.menopause.org.au), the American College of Gastroenterology 

(www.acg.gi.org), the World Health Organization, (www.who.int/bmi/index), the 

Omani Censuses 2003 (www.Omancensus.net) and existing data dictionaries such as 

the Australian Institute of Health and Welfare (http://www.AIHW.gov.au) were used.  

A data dictionary specifying each item and its definition was developed (Appendix 

9).  

4.1.3.2 Designing the questionnaire 

We compiled the questionnaire in English in the first instance with a view to 

translating into Arabic prior to reliability testing. The wording of the questionnaire 

was simple, clear and easy to articulate in an interview. Although translation into 

Arabic was not literal, the need for translation was also considered in developing the 

questions in English. 

Questions were predominantly closed ended to facilitate coding and uniformity of 

responses. The simplest were dichotomous, for example: Do you understand what 

urinary incontinence is? (1-yes; 2-no).  Other questions offered a number of 

alternatives from which to select an answer, for example: What is your marital 

status? 1-married, 2- divorced, 3- widowed, 4- never married. Individual question 

formats included grid, branching, and frequency and time measures (Portney and 

Watkins 2000).   
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To ensure face validity, the completed draft of the questionnaire was circulated 

several times to experts in the field, Professor Steinar Hunskaar, Department of 

Obstetrics and Gynaecology, University of Bergen, Norway and Dr Josephine 

Laycock, retired Urotherapy Manager at Bradford Royal Infirmary, for critical 

evaluation and to seek suggestions for revision. In addition, Dr Maryam Mathew 

Zachariah (Gynacologist at Sultan Qaboos University, Oman), reviewed the 

questionnaire to provide additional culturally sensitive insight. Revised versions of 

questionnaire were reviewed two to four times by these reviewers.  Next, the English 

version of the questionnaire was reviewed by five lay people (four Muslim) in 

Australia for feedback regarding the clarity of the questions, whether there were any 

ambiguities and whether the wording of specific items was appropriately sensitive. In 

accordance with their suggestions further minor corrections were made. 

The resultant questionnaire included 47 questions (Appendix 7), seven related to 

demographic status, nine to obstetric and gynaecological history (incorporating 13 

items), eight to the presence, type and severity of UI, five to the impact of UI, one 

about whether being affected was bothersome, two to care-seeking and 15 potential 

risk factors (nine health issues and six lifestyle factors).  

At this stage the questionnaire was translated from English to Arabic (Appendix 8). 

Bilingual physiotherapist‘s working at Sultan Qaboos University Hospital (SQUH) 

and Diwan Clinic of the Royal Court in Oman did the translation. Two bilingual 

physiotherapists working at SQUH performed the initial translation independently. 

Their translations were reviewed, each by another physiotherapist. These four 

physiotherapists as a group compared and combined the two translated versions of 

the Arabic questionnaire and agreed that the final version was equivalent to the 

original English version.  The resultant Arabic version of the questionnaire was pilot 
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tested with four Omani women to ensure there were no ambiguities or insensitive 

questions. 

4.1.4 Reliability testing  

The questionnaire was tested in Arabic and English with 15 Muslim women fluent in 

both languages, 10 in Perth, Western Australia and five in Muscat, Oman.  

Volunteers were recruited by personal contact and word of mouth. They provided 

written consent prior to the first interview. Interviews were conducted by two 

bilingual physiotherapists, one in Perth and another in Muscat.  Data were recorded 

by the interviewers in English. Volunteers were interviewed twice, approximately 

one week apart, once in English and once in Arabic. The order of language 

administration was randomised according to the toss of a coin prior to the first 

interview. At the completion of the second interview, the researcher discussed the 

survey questions with the volunteers to determine whether any questions were 

unclear or misleading. All questions were clear to the participants however, one 

interviewer found the formatting of one question confusing so formatting was 

revised.  Duration of the interviews was timed. 

Statistics: Data analysis was conducted using Predictive Analytic Software (PASW, 

v18), (formally known as Statistical Package for Social Science, (SPSS)). Data were 

checked for consistency using percentage of agreement. Kappa statistics were not 

considered appropriate for this study as the data were not from independent ―raters‖ 

and there was no expectation that agreement demonstrated would be by chance 

alone.  

4.1.5 Results  

Eight of the 15 participants had UI. The continent women did not answer the 

questions about UI, bother and care seeking.  Therefore the number of respondents 
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was lower for some questions. Both the English and Arabic questionnaires contained 

47 questions each.  Questions related to five main topics:  demographic data; 

obstetric and gynaecological history; urinary incontinence knowledge and status; 

bother and care seeking; and risk factors. 

Answers to the seven demographic questions were identical (100% agreement) 

regardless of the language of administration. Similarly, agreement was 100% for all 

but one of the nine obstetrics and gynaecology questions, including the question 

regarding circumcision.  This question related to regular menstruation and one 

participant changed her response between administrations of the questionnaire (93% 

agreement). 

Overall there were 12 questions related to urinary incontinence knowledge and 

status. Three participants changed their response to the question regarding 

understanding what UI is (80% agreement). This was consistent with UI being 

explained at the time of the first interview. For the seven questions related to UI 

status there was ≥93% agreement.  Of the two questions used to calculate the UI 

severity index (Sandvik et al. 1993) there was a 100% agreement for the first and 

75% agreement for the second.  However, these changes did not result in a change in 

the degree of severity calculated; hence overall there was 100% agreement for 

severity. Agreement was 93% and 87% respectively for the ordinal questions related 

to frequency and nocturia.  

In the section on bother and care seeking there was 100% agreement for questions 

about wetting and changing clothing. In response to the question ―Does urinary 

leakage bother you?‖ the response was variable (62% agreement).  Related to the 

question on bother were branching questions focussing on four activities of daily 

living that UI may affect (praying, sporting activity, house work and sexual activity).  
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There were five ordinal levels of impact for each activity. Responses to these 

questions were inconsistent at the lower and higher levels of bother. Moreover the 

format of these questions was reported to be confusing when recording responses.  

There were two dichotomous care-seeking questions each with a follow-up branch. 

The agreement on these questions was ≥88%. 

Of the eight questions about other health issues, seven (diabetes, LUTS, chronic 

cough, allergy with sneezing, diuretics, frequency, and nocturia) were dichotomous 

in nature and agreement was ≥93%. The remaining question from the health issues 

related to constipation (how many times do you empty your bowels) with five ordinal 

levels of response.  For this question agreement was poor (53%). 

The questionnaire included two lifestyle topics smoking and coffee drinking.  

Agreement was 100% for all seven questions and branches related to these topics. 

All interviews were completed within 15 minutes. No negative feedback was 

reported by any of the respondents. 

4.1.6 Discussion and Conclusion  

The importance of developing culturally specific and sensitive questionnaires using 

standardized definitions for epidemiological studies of UI has been stressed by the 

ICS (Abrams et al. 2003).  In accordance with this recommendation we have 

developed a questionnaire for Muslim women in Oman, suitable for administration 

as a structured interview.  Self-complete questionnaires are not suitable to collect 

data from a cross-section of the female population in Oman as 26.5% of women are 

illiterate, (http://www.indexmundi.com/oman/literacy.html).  Consequently the 

reliability testing of the questionnaire was interview-based. The structure and content 
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of the questionnaire is simple and may be suitable as a questionnaire for self-

completion; however we have not formally tested this method of administration. 

In general, the level of agreement between the first and second random 

administrations was excellent indicating that the questionnaire is reliable and that 

there is semantic equivalence between administration in English or Arabic.  

It is reasonable to expect the response to demographic questions to be the same from 

week to week. Similarly in the obstetrics and gynecology questions it is extremely 

unlikely that concordance in a woman‘s response to questions related to how many 

children she has and details regarding their delivery a chance agreement. 

Questions regarding the prevalence and subtype of UI were taken from the 

EPICONT questionnaire; agreement between languages was excellent so there was 

no need to revise those questions. The 20% lack of agreement between 

administrations for the question on understanding UI was likely consistent with UI 

being explained at the first interview therefore there was no need to revise that 

question. 

The two questions on severity of UI were taken from the questionnaire developed by 

Sandvik et al. (1993).  Although there was not perfect agreement in the responses to 

one of these questions when data from both questions was combined to form the 

severity index, there was 100% concordance in the index. 

In the tested version of the questionnaire there was a major question regarding 

whether UI was bothersome, with four branching questions regarding the level of 

bother during praying, sporting activity, house work and sexual activity.  Poor 

agreement for these questions was addressed by collapsing the response levels from 

four to three. In addition these questions were reformatted into five separate 
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questions to alleviate the difficulty experienced recording the answers. The care 

seeking questions had a good level of agreement.  

For the health issues, only the question about constipation resulted in inconsistent 

responses.  These related to the number of bowel actions per week, and occurred 

between options ―three times per week‖, and ―more than three times per week". 

Therefore, this question was revised to read ―Do you empty your bowels less than 

three times a week?‖ so the response was dichotomous  

Care taken regarding the content and definitions used in this questionnaire will 

enable comparison with data from studies using the EPICONT questionnaire and 

other studies using the ICS definitions. Given the similarity in culture and language 

within the Gulf countries our questionnaire should be suitable for use in most 

countries in the region. The simplicity of the questionnaire is likely suitable for self 

completion but we have not tested the reliability of its use it that format.  

Two previous studies conducted in the Gulf region employed locally designed 

questionnaires (Rizk et al. 1999; Saleh et al. 2005) the definition of UI used in these 

questionnaires was similar to the ICS definition although limited to a time frame of 

the past 12 months (Rizk et al. 1999; Saleh et al. 2005). These studies did not 

consider differences between the types of UI such as SUI, UUI and MUI, and no 

measure of severity of UI was reported. In a UAE study the questionnaire used was 

validated by testing 50 randomly selected female workers at Al-Ain Hospital (Rizk et 

al. 1999). The questionnaire was used in the community and a hospital outpatient 

department. It is unknown whether the survey was conducted in Arabic and/or 

English. The questionnaire used in a Qatari study was initially developed in English 

and later translated into Arabic (Saleh et al. 2005). It was tested with 75 women who 

visited a Primary Health Care (PHC) clinic in Qatar, but the authors did not specify 
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whether the interview was conducted in both languages or if only one language was 

used. Both studies focused only on quality of life (QoL) and care-seeking behaviours 

and did not measure other factors of interest.  

An advantage of our questionnaire is that it is comprehensive in content yet it takes 

only 15 minutes to complete.  We have incorporated additional questions, for 

example a question regarding LUTS, suggested by HajeBrahimi et al. (2004)and El-

Azab and Mascha (2009) in their studies using the ICIQ-SF.  Rizk (1999) and Saleh 

(2005) included prayer questions for Muslims. Similarly, we have included these 

questions in our questionnaire.  In addition we have included a question on 

circumcision as one of the potential risk factors for UI. Questions included are 

appropriate to the Omani and neighbouring cultures. Moreover we have 

demonstrated that data collected are equivalent regardless of whether the 

questionnaire is administered in Arabic or English, in those who speak both 

languages. 

A limitation of our study was the sample size, particularly for questions that were 

only pertinent to those with UI (n = 8). However, levels of agreement were high and 

the majority of questions were not vulnerable to chance agreement.  The 

questionnaire has not been validated for self-completion. 

We conclude that our 47-item questionnaire is suitable to administer as a 15-minute 

interview in Arabic and/or English to enquire comprehensively about any UI 

problem among Muslim and Omani women. Further, the results will permit 

comparison with other international studies using questionnaires that conform with 

ICS recommendations.  
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4.2  Results of Part B: The prevalence, risk factors, severity, quality 

of life and care-seeking of urinary incontinence among Omani 
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4.2.1 Abstract 

Background and aims: The aim of this study was to investigate the prevalence of 

urinary incontinence (UI) in Omani women and to determine the risk factors 

associated with UI in the study population.  

Methodology: 120 women aged ≥18 years were randomly selected from households 

within the Muscat region of Oman. Data were collected 'door-to-door' using a valid 

and reliable questionnaire developed for the study. The collected data were analysed 

using (SPSS) version 15; descriptive statistics and logistic regression analysis were 

used for this study. 

Results: Among the 118 women who agreed to participate in the study, the 

prevalence of UI was 52.5%. Among the affected women 28% had stress UI, 12% 

urge UI, and 12.5% mixed UI and symptoms were severe in 13%. UI was considered 

bothersome by 79%, and 72% reported it affected their prayers nonetheless, only 

25.8% consulted a health professional. Sneezing related to allergy, obesity, lower 
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urinary tract symptoms, and chronic cough were significantly associated with UI 

with odds ratio (95% confidence interval) of 7.1 (2.2 to 22.4), 2.2 (1.05 to 4.7), 2.3 

(1.02 to 5.2), and 3.8 (1.005 to 14.4) respectively. However, when all these variables 

were considered together in stepwise logistic regression analysis sneezing was the 

only variable independently associated with UI.  

 Conclusion: The prevalence of UI was high among Omani women in the locality of 

Seeb in Muscat. The risk factors associated with UI can be prevented or treated by 

increasing the level of awareness among health professionals and the community. 

Consequently, this might significantly help the health professional in the 

management of UI symptoms; therefore, reducing the burden of this condition.   

Key Words: Epidemiology, prevalence, urinary incontinence, risk factor, Omani 

women. 

4.2.2 Introduction 

Urinary incontinence (UI) is common throughout the world (Minassian et al. 2003). 

Epidemiological studies indicate the prevalence of UI varies between different 

populations (Aggazzotti et al. 2000; Chiarelli 2007; Hunskaar 1998; Stroup et al. 

2000; Thom 1998). Urinary incontinence affects both men and women but is more 

prevalent in women. It has major social and hygiene consequences and a negative 

impact on women's quality of life (QoL) and activities of daily living (ADL) for 

those who are affected. (Chiarelli and Brown 1999; Hägglund et al. 2001; Minassian 

et al. 2003). For Muslim women who need to pray five times daily and cannot do so 

if their clothing is even minimally soiled it has unique implications. Affected Muslim 

women may need to change their clothes several times each day. Of Emirates women 

who suffer from UI, 90% reported it interfered with praying (Rizk et al. 1999). 
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A review of worldwide data reported that the overall median prevalence of UI among 

women was 27.6%, however the range was large: 4.8 to 58.4% (Minassian et al. 

2003). Factors contributing to the wide range in prevalence reported include the 

definitions of UI used, methods of sampling and data collection, and regional and 

cultural differences (Abrams et al. 2005; Hunskaar et al. 2004).  Differences in 

prevalence are not always easy to explain, ethnicity and cultural background might 

influence the prevalence of UI. Willingness to admit to a problem with UI must 

influence the accuracy of prevalence data and this willingness is likely to differ 

between cultures, however there are not studies directly comparing the cultural 

acceptance of suffering from UI.  

A variety of risk factors for UI have been identified.  They include age, pregnancy, 

childbirth, parity, obesity, lower urinary tract infection (LUTI), diabetes, drugs, 

constipation, menopause and coffee consumption (Abrams et al. 2005; Avellanet et 

al. 2003; Chiarelli and Brown 1999; Danforth et al. 2006; de Tayrac et al. 2004; 

Eason et al. 2004; Hacker and Moore 1992; Marshall et al. 1996; Sapsford et al. 

1998). The importance of individual risk factors on UI appears to differ between age 

groups, hormonal status, and racial and cultural backgrounds (Chiarelli and Brown 

1999; Lewis et al. 2005; Marshall et al. 1996; Peyrat et al. 2002; Rizk et al. 1999; 

Rortveit et al. 2001; Zvetanka et al. 1999) although it should be acknowledged that 

some of these apparent differences may also relate to differences in study design. 

Many affected women with UI do not seek treatment. Across nations, median levels 

of care seeking of only 23% have been reported (Minassian et al. 2003). It appears, 

that many women suffer in silence, perhaps because they are unaware there are 

effective treatments available or because they are too embarrassed to report or seek 

treatment for UI (Adaji et al. 2010; Rizk et al. 1999; Saleh et al. 2005). 
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The prevalence of UI has not been previously been studied within the Omani 

population, and there is a limited data on the risk factors for UI among women in the 

Gulf region and none specific to Omani women. Establishing the prevalence of UI in 

Oman is important to determine the need for treatment and consequently the 

resources required to provide appropriate interventions for the affected women.  

Aims: The aims of this study were to investigate the prevalence, severity and risk 

factors of UI in Omani women in the suburb Seeb located in Muscat the capital city 

of Oman. Secondary aims were to establish whether UI bothered those women 

affected; what impact it had on their activities of daily living, particularly on their 

routine of prayer; and whether and where they would seek care for it.   

4.2.3 Methods  

4.2.3.1 Subjects and recruitment 

This study was a cross-sectional population based survey. The study sample of 120 

women aged ≥ 18 years was recruited from women residing in the locality of Seeb 

within the Muscat region of Oman. Women who were not Omani or Muslim were 

excluded.  Muscat is the capital region of Oman.  It is divided into six localities 

(wilayah).  The locality of Seeb has a population of 223,449 of which 95,318 are 

female. This region was selected as it has a high population density and a diverse 

socioeconomic distribution. A cluster sampling approach was used. Twelve starting 

points within Seeb were randomly selected from the 2003 Oman Census list of 

households. The starting household and every second subsequent household in a 

clockwise direction were visited until 10 women in each cluster had been invited to 

participate. The study was approved by the Human Research Ethics (HR 41/2007) at 

Curtin University of Technology, and permission was granted by the Wali (Mayor) 

of Seeb in Oman. Householders were shown identification and a letter verifying 
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permission for the study had been granted by the local authorities (Appendix 5). The 

purpose of the survey was explained to the woman/women of the household and 

verbal consent obtained. Only one woman was interviewed in each household.  

4.2.3.2 Questionnaire and data collection 

The languages used in Oman are predominantly Arabic and English. The Omani 

census reported that 26.5% of population were illiterate 

(http://www.Omancensus.net). Al Riyami et al (2004) reported that only 16% of 

Omani women have completed secondary school and many are unable to write or 

read. For this reason, data were collected by a female investigator at the home of the 

respondents. One female researcher, always accompanied by another woman 

recruited door-to-door. Structured interviews using a validated questionnaire 

designed for the study (Chapter Four) were conducted with women willing to 

participate.  Interviews were conducted in English or Arabic according to the 

preference of the volunteer. The questionnaire included demographic facts and 

questions related to knowledge about UI, prevalence and severity of UI, impact of 

UI, and risk factors and care seeking for UI.  In addition, height and weight were 

measured using portable equipment. The variables measured are listed in Table 4.2.1.  



 

 

 

Table 4.2.1 Differences between continent and incontinent women  

Demographic/ Clinical data Continence 

n=56 

Incontinence 

n=62 

OR (95% CI) P-value 

Age (only for age known)(n=85) 38.7±11.3 39.0±11.3  0.85 

Menopause (%) 13.6 15.3  1.0 

Parity (number of children) 5.0±3.6 5.1±3.0  0.83 

Number episiotomy  1.2±1.8 0.9±1.6  0.39 

Circumcision (%) 35.6 64.4 2.1 (0.9-4.6) 0.06 

Obesity (%) 33.9 63.5 2.2 (1.0-4.7) * 0.03 

Diabetes (%) 60.0 40.0 1.4 (0.5-3.8) 0.62 

Frequency (%) 66.1 33.9 1.6 (0.7-3.8) 0.22 

Nocturia (%) 54.3 45.7 1.8 (0.5-2.4) 0.70 

Diuretics (%) 59.3 40.7 1.1 (0.6-2.1) 0.19 

Daily coffee consumption (cup/day) 1.2±1.5 1.4±1.8  0.54 

Coffee (%) 64.5 35.5 0.1 (0.30-0.90) 0.43 

Lower urinary tract symptoms (LUTS) (%) 33.3 66.7 2.3 (1.0-5.2) * 0.04 

Constipation (%) 44.8 55.2 1.5 (0.4-2.6) 0.83 

Chronic cough (%) 21.4 78.6 3.8(1.0-14.4) * 0.03 

Allergy (sneezing) (%) 15.4 84.6 7.1(2.2-22.4) * 0.001 

Smoking  0 0 0 0 

             

 * Significant  

6
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4.2.3.3 Definition of terms 

The ICS definitions of UI were used in the survey (Abrams et al. 2003). UI was 

defined as "any involuntary leakage of urine". The sub-classifications of UI used in 

this study were stress urinary incontinence (SUI), which is the complaint of 

involuntary leakage on effort, exertion, coughing, sneezing or laughing. When the 

complaint of involuntary leakage was accompanied or immediately preceded by 

urgency it was defined as urge urinary incontinence (UUI), and if symptoms of both 

SUI and UUI were present the condition was defined as mixed urinary incontinence 

(MUI) (Abrams et al. 2003).  

Severity of UI was classified according to the index developed and validated by 

Sandvik et al (1993). This index is calculated as the product of ordinal category 

variables based on the frequency and volume of urine leakage.  Frequency has four 

levels (0, 1, 2, 3), according to the number of episodes of leakage per month for the 

last 12 months (0, 1-4, 5-24, ≥ 25).  Volume of leakage has two levels, a few drops 

(1) or more than a few drops (2). Naturally women with zero leakage score 0 

according to this system. Using this severity index, women who have leakage are 

divided into three categories; slight (1-2), moderate (3-4) and severe (6-8), according 

the amount and frequency of leakage (Sandvik et al. 2000).  

Health issues that may be risk factors for UI were defined according to published 

definitions from credible sources such as relevant professional associations (eg 

American College of Gastroenterology (www.acg.gi.org) for the definition of 

constipation). Women with any burning sensation while passing urine were defined 

as having lower urinary tract symptoms (Hacker and Moore 1992). Patient‘s body 

mass index (BMI) was calculated as weight/height (kg.m-2), women with BMI ≥30 

were defined as obese (World Health Organisation 2000).  
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4.2.4 Statistics 

Data were analysed using the Statistics Package for the Social Science (SPSS®) 

software version 15 for Windows. Descriptive statistics were used to summarize the 

data. Characteristics of the continent and incontinent women were compared using 

the Chi square test for proportions and the unpaired t-test for continuous variables.  

Univariate and forward stepwise (p to enter < 0.05 and p to remove >0.01) logistic 

regression analyses were used to determine associations between the risk factors and 

UI. Associations between type of UI, severity and levels of bother were tested using 

the Chi square test. The significance level was set at p < 0.05. 

4.2.5 Results 

One hundred and twenty women were invited to participate in this study. Although 

all were willing to participate, two, who were not Omani nationals were excluded.  

Therefore there were 118 (98.3%) participants. They were aged 18 to 69 years 

however 28% of the study sample did not know exactly how old they were and 29% 

percent were illiterate. Sixty-two percent of the women were not aware what the term 

UI referred to until it was explained to them. Almost one third (28.8%) of the sample 

were post menopausal and 44% had a BMI ≥30 and were classified as obese. 

The prevalence of UI among the study population was 52.5% (62), of which 53.2% 

(33) had stress UI, 22.6% (14) had urge UI and 24.2% (15) had mixed UI. Severity 

of UI was slight in 26 (42%) women, moderate in 28 (45.0%) women and severe in 8 

(13%) women.  

Among the studied risk factors, allergy accompanied with sneezing, chronic cough, 

obesity, and LUTS were significantly associated with the presence of UI (Table 

4.2.1). If all of these significant variables were included in stepwise multiple 
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regression analysis, allergy causing sneezing, was the only significant predictor of 

urinary incontinence in our study. 

Of the 62 (52.5%) affected women, 49 (79%) were bothered by UI and 26 (42%) 

reported it was a major bother. Eighty-four percent (52) changed their clothes at least 

once per day and of those 23 changed three or more times per day. Only 22 reported 

using incontinence pads. Urinary incontinence had a negative impact on prayers, in 

72% (45) of affected women.  Of those, 42% (26) described that UI extremely 

affected their prayers.  There was a negative effect on sport in 9 (14.5%), housework 

in 14 (22.6%) and sexual activity in 8 (13%).   

Severe UI was uncommon among the women with SUI (3%) but more prevalent 

among those with UUI or MUI (21.4% and 26.7% respectively).  Slight UI was 

common among women with SUI and UUI (54.5% and 42.9% respectively) but 

much less prevalent among women with MUI (13.3%)  (Fisher‘s Exact Test=11.4; 

p=0.01; (Figure 4.2.1).   
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Figure 4.2.1 Distribution of the three levels of severity within the sub-types of UI 

(Fisher‘s Exact Test=11.4; p=0.01). 

Women with SUI and MUI were most likely to find their UI a major bother (45.5% 

and 66.7% respectively) whereas only 7.1% of women with UUI found it a major 

bother (Fisher‘s Exact Test=18.7; p=0.002; Figure 4.2.2).  

 

Figure 4.2.2 Distribution of the four levels of bother within the sub-types of UI 

(Fisher‘s Exact Test = 18.7; p=0.002) 
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There was no significant relationship between the four levels of bother reported and 

the severity of symptoms (Fisher‘s Exact Test = 9.8; p=0.1; Figure 4.2.3). 

There was no significant association between age and the severity of UI (Fisher‘s 

Exact Test =7.1; p=0.5) or between age and level of bother (Fisher‘s Exact 

Test=12.5; p=0.3). Whether or not women sought treatment for their UI was not 

associated with the type of UI (p=0.5), the severity of UI (p=0.3) or the level of 

bother (p=0.1).  

Of the 62 affected women 43 (69.4%) did not discuss their symptoms with their 

family, and 46 (74.2%) did not consult a medical practitioner or seek treatment from 

any other health professionals such as physiotherapists. With respect to their reasons 

for not discussing UI, 18 (41.9%) said that they thought that it was normal to have 

 

Figure 4.2.3  Distribution of the four levels of bother within the three levels of 

severity (Fisher‘s Exact Test = 9.8; p=0.1) 



Results 

66 
 

these symptoms, 13 (30.2%) thought that it was not a big problem and 12 (27.9%) 

felt embarrassment in talking about the symptoms.  

4.2.6 Discussion 

This is the first study examining the prevalence of UI in women living in urban 

Oman. The overall prevalence of UI in these women was high. This is in contrast 

with previous studies also conducted in Gulf countries (Rizk et al. 1999; Saleh et al. 

2005) where prevalence ranged from 20.3% to 20.6%.  A likely explanation for the 

lower prevalence reported in the earlier studies is their use of a time constrained 

definition of UI, that is questions specified ―any involuntary leakage of urine or 

accidental loss of control of urination in inappropriate place or at inappropriate time 

regardless of its severity, frequency or social or hygienic consequences in the past 12 

months‖. Studies from other regions and countries have also used a similar time 

constrained definition of UI and reported lower prevalence rates ranging from 12.8% 

to 36% (Chiarelli and Brown 1999; Rizk et al. 1999; Saleh et al. 2005; Vinker et al. 

2001).   

For the present study, the broader definition recommended by the ICS at the time this 

study protocol was developed (Abrams et al. 2003) was used.  This definition has 

been used in a number of large prevalence studies in Europe.  Hunskaar et al (2004) 

reported that prevalence was similarly high in France (44%), the United Kingdom 

(42%), and in Germany (41%) however the prevalence was considerably lower in 

Spain (23%) (Hunskaar et al. 2004), and Norway (25%) (Hannestad et al. 2000). As 

the same definition of UI was used for all these studies the authors postulated that 

cultural and ethnic differences between countries may have contributed to the 

unexpected disparity. It is possible that women from some cultures may be more 
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embarrassed about having UI or alternatively they may consider it as an inevitable 

consequence of ageing and be less inclined to report it (Hunskaar et al. 2004).  

Methods of sampling, inclusion and exclusion criteria, and methods used for 

collecting data such as self reported questionnaire, interview or audit of medical 

records, might also contribute to variation in the prevalence of UI in the studied 

populations.  In Oman the door-to-door method of recruitment and data collection 

rather than postal surveys was necessary to ensure a representative sample in view of 

the high prevalence of illiteracy in Omani women.  This approach also resulted in an 

extremely high response rate (98%) and complete data for each participant, which 

both add to the strength of the study.  Similar high response rates have also been 

reported for studies conducted in Turkey (98.8%), Qatar  (79.8%) and UAE (89%) 

(Kocak et al. 2005; Rizk et al. 1999; Saleh et al. 2005) where data were collected by 

face-to-face interview, although the data for these studies was collected in hospitals 

as well as the community.  A major limitation of door-to-door recruitment and 

interview is that it requires considerable resources to collect the data and in some 

countries unannounced visits to people‘s homes would not be viewed favourably. 

Another limitation of face-to-face interview is that the data are more vulnerable to 

social desirability bias whereby participants choose responses they think are more 

socially acceptable rather than the responses that are accurate to them (Kocak et al. 

2005). Postal surveys are a more convenient and economical way to collect data 

where appropriate, however they do tend to have lower response rates (Chiarelli and 

Brown 1999; Hannestad et al. 2000; Hunskaar et al. 2004).  

The prevalence of stress UI was high in comparison with other types of UI.  A higher 

prevalence of stress UI than any of the other subtypes of UI has been reported in a 

number of other studies and countries including Norway (Hannestad et al. 2000), 
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Germany, Spain United Kingdom and France (Hunskaar et al. 2004) and among 

white and Hispanic but not black women in the United States of America (Thom 

1998). Reasons for these differences are largely speculative, however, physiological 

and structural differences between black and white women have been reported 

(Hunskaar et al. 2003). 

In our sample of community dwelling women, the severity was predominantly 

moderate 45.2%) or slight (42%) with only eight women (12%) reporting severe UI.  

Similarly, in a community dwelling sample of women in Norway aged >20 years, 

Sandvik et al (1993), using the same definition of severity, found that almost half of 

their sample had slight UI (46%) with 27% moderate, and 27% severe. In contrast, 

when data were collected from women attending general practice or a hospital clinic 

for management of UI, those with severe UI accounted for more than 60% of the 

sample and less than 10% had slight symptoms (Sandvik et al. 2000).  These data 

suggest that women may be less likely to seek treatment for slight UI, and would be 

consistent with them considering slight UI to be normal or untreatable.  Among the 

Omani women we surveyed, whether or not women sought treatment for their UI 

was not associated with the type of UI, the severity of UI, or the level of bother. This 

may be a reflection of a lack of knowledge about or access to effective treatments.  

Unlike a number of other studies that have reported a higher prevalence of severe UI 

in midlife/middle age groups (Hannestad et al. 2000; Sandvik et al. 1993), we did not 

find a significant relationship between age and the severity of UI.  Although this may 

be attributed to cultural or methodological differences, the most likely explanation is 

the comparatively small sample size in our study.   

In the present study, mixed UI was the most bothersome type of UI. Other studies 

have also found that MUI was the most bothersome (Hannestad et al. 2000; 
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Lewicky-Gaupp et al. 2009).  Lewicky-Gaupp et al (2009) reported that urge and 

mixed UI had a greater negative impact on women than SUI.  In contrast, among the 

Omani women in our study stress UI was the next most common form of UI women 

found to be a major bother.  This may be due to the impact of UI on prayer, an 

extremely important consideration for Muslim women.  Any Muslim woman will not 

be able to pray without changing if she has leaked even a drop of urine, making it a 

major bother, whereas a non-Muslim woman may feel comfortable to ignore a drop 

or two of urine.  The impact of UI on prayer would also explain the lack of 

association between severity of UI and the level of bother. 

It has also been reported that the bother associated with UI differs between ethnic 

groups.  In one study that included different ethnic groups from Michigan in the 

USA the level of bother was greater among black women than white women and 

black women with urge UI found it most bothersome (Lewicky-Gaupp et al. 2009). 

Like our study, other studies have reported that risk factors such as obesity, lower 

urinary tract symptoms, chronic cough, and allergy with sneezing were significantly 

associated with UI (Chiarelli and Brown 1999; Lewis et al. 2005; O'Connell et al. 

2002; Zvetanka et al. 1999).  It is of interest that 3 of the 4 significant risk factors are 

associated with increasing intra-abdominal pressure that would load the pelvic floor. 

This would suggest that examination of the pelvic floor for signs of dysfunction and 

implementation of a pelvic floor training program would be beneficial for a large 

proportion of these women (Bø 2003; Shamliyan et al. 2008; Yoo 2011). Moreover 

all of these risk factors are amenable to treatment either with changes to lifestyle, 

medical management or a combination of both.   

The cross-sectional data from our study cannot be interpreted to indicate causal 

relationships.  However, there are data from other studies that do provide evidence 
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that the relationship between obesity and UI is causal (Danforth et al. 2006; 

Minassian et al. 2008). Studies of obese women with UI have shown that surgical 

and non-surgical weight loss is associated with reduction in the frequency or 

resolution of UI (Brown et al. 2006; Bump and McClish 1992; Subak et al. 2002).  

In general parity and episiotomy are associated with UI (Chiarelli and Brown 1999; 

Lewis et al. 2005; Marshall et al. 1996; Rortveit et al. 2001; Zvetanka et al. 1999) 

however; in our study this relationship was not apparent. Similarly Arya (2000) 

found no association between parity and UI in Icelandic women.  One explanation 

for this difference may be the small sample size in the present study and the Arya 

(2000) study.  Similarly, diabetes, constipation, use of diuretic medications and 

coffee consumption, were significantly associated with UI in a number of earlier 

studies (Chiarelli and Brown 1999; Lewis et al. 2005; Marshall et al. 1996; Rortveit 

et al. 2001; Zvetanka et al. 1999) however these associations were not apparent in the 

present study, again maybe due the modest sample size. In our study the sample size 

was small and data were collected in an urban community only, whereas some 

previous studies have had very large samples size, different recruitment strategies, 

selection criteria and methods of data collection.  All of these factors may contribute 

to differences in the findings.  

Female genital cutting (FGC) or circumcision as it is commonly referred to can cause 

late medical complications such as UI (Elchalal et al. 1999). However, contrary to 

expectations, circumcised women in the current study were not at greater risk of 

developing UI although there was a trend in that direction.  This could be a Type II 

error and a significant association may be detectable in a larger sample.  Another 

explanation may be the type of FGC most often employed in this region. We didn‘t 

ascertain the type of circumcision directly from the women surveyed; however, 
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anecdotal evidence suggests that circumcised women in urban regions of Oman have 

one of the less aggressive forms of cutting described as a prick or a nick that would 

be classified as Type IV according to WHO criteria (WHO 2000 ). It is possible the 

level of tissue damage associated with this ―procedure‖ may be insufficient to lead to 

UI.   

It is known that UI can be distressing and cause or contribute to physical, and 

psychological morbidity in women in all ages (Chiarelli and Brown 1999; Hunskaar 

2006).  A large proportion of Omani women in Seeb reported UI had a negative 

effect on their prayer and 29% of women considered this effect to be extreme. This is 

similar to earlier reports from women in UAE and Qatar (Rizk et al. 1999; Saleh et 

al. 2005) however the extent of the effect on prayers was not reported in these 

studies. The effect of UI on doing the housework in Omani women was high 

compared to Qatari (14%) and UAE (4.9%) women who said UI did not stop their 

work. In the Gulf countries sport is neglected by women in all age groups with only a 

few women participating in sport. Among those who do exercise, walking and gym 

are the most common form of exercise. This may explain the relatively few women 

reporting that sport was affected by UI and would be one reason why other studies 

from the Gulf region have not reported data on exercise participation (Rizk et al. 

1999; Saleh et al. 2005).  In the USA, where a greater proportion of women are 

physically active, it has been reported that incontinent women were more likely to be 

physically inactive than continent women and that incontinence was a significant 

barrier to activity (Nygaard et al. 2005). Moreover, in a longitudinal study the 

incidence of in women aged 54 to 79, the incidence of UI was lower among more 

active women (Danforth et al. 2007). On the other hand in a Norwegian study 

comparing the prevalence and risk factors for UI in former elite athletes and non-
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athlete controls found current level of activity was not associated with UI in either 

group (Bø and Sundgot-Borgen 2009).  

It was reported by Saleh et al (2005) and Rizk et al (1999) that UI highly affected 

sexual activity (47% and 33.3% respectively).  In contrast, with the present study 

was low, this may be due to the culture and small sample size and recruitment. It is 

difficult to understand why this difference has occurred, particularly as data for all of 

these studies was collected by interview.  A proportion of the data collected in the 

other studies was collected in a hospital environment so possibly participants felt 

more comfortable talking about such personal matters to interviewers in a clinical 

setting. 

Only 25.8% of the women in Seeb sought the advice of a health professional for their 

UI.  This is not dissimilar to the levels of care-seeking reported in the United Arab 

Emirates (30.9%) or four European countries (France, Germany, Spain and United 

Kingdom) where 31% of women had sought treatment (O'Donnell et al. 2005).  

Factors proposed to contribute to the generally low levels of care-seeking include a 

lack of knowledge about the condition, the level of bother, unaware there are 

treatments available and embarrassment about discussing the condition. 

There are a number of factors that must be taken into account when interpreting the 

findings of this study.  As the data were all self-reported they are vulnerable to recall 

bias, nonetheless, considerable care was taken with development and testing of the 

questionnaire good reliability of responses was established.  Data were collected 

from only one urban region of Oman so generalization to the population as a whole 

requires caution, particularly as factors such as socioeconomic status and level of 

education have been found to be associated with disease burden associated with UI 

and levels of care-seeking (Lewicky-Gaupp et al. 2009).  
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4.2.7 Conclusion  

To date the prevalence and impact of UI has not been investigated in any region of 

Oman.  

Our finding provides evidence that there is a high prevalence of UI among Omani 

women and that the condition has a profound effect on their activities of daily living, 

particularly their routine of prayer. As care-seeking is low there is a need to consider 

health education and health promotion activities to raise awareness about the 

prevention and treatment of UI.  
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4.3  Results of Part C: The prevalence, risk factors, severity, care 

seeking and impact of urinary incontinence in Omani women 
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4.3.1 Abstract  

Background: Urinary incontinence (UI) is prevalent among women worldwide 

however, prevalence and risk factors in Oman are largely unknown. Establishing the 

prevalence among Omani women and the impact UI has on their daily lives will 

inform and justify the development of health education and treatment programs.  

Aim: The aim of this study was to investigate the prevalence; risk factors; associated 

bother and impact on daily living of UI in Omani women as well as to determine 

levels of care-seeking for the condition. 

Methodology: In this cross-sectional study, 800 women aged ≥18 years were 

recruited using a national multi-stage cluster sampling approach. Only Muslim 

Omani women were recruited. Data were collected door-to-door using a 

questionnaire developed for this study.  Data were analysed using descriptive 

statistics, chi square or t-tests and logistic regression analysis. 

Result: 792 out of 800 women agreed to participate. This represents a 99% response 

rate. 42.9% were found to have Urinary Incontinence, 22.7% SUI, 3.3% UUI and 

16.9% MUI. Risk factors associated with UI included lower urinary tract symptoms 

(LUTS) (OR 2.7; 95% CI 1.9-3.7), obesity (OR 2.2; 95% CI 1.6-3.0), sneezing 
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associated with allergy (OR 1.7; 95% CI 1.2-2.4), nocturia (OR 1.1; 95% CI 1.3-2.3), 

constipation (OR 1.5; 95% CI 1.1-2.1), parity (OR 2.6; 95% CI 1.7-3.8), and coffee 

consumption (OR 1.4; 95% CI 1.0-1.9).  

Of affected women, 66% reported UI caused difficulties performing prayers, 29.1% 

described this effect as extreme. 88.5% change their clothes and only 20.3% consult 

health professional, and 65.6% were bothered by the condition UI. Severity of UI 

was, slight in 74.7% (n=592), moderate in 14.3% (n=113) and severe in 11% (n=87) 

Circumcision, diuretics, chronic cough, menopausal status and diabetes were not 

significantly associated with UI.  

Conclusion: There was a high prevalence of UI among Omani women in Muscat. 

Five risk factors were considered significant and several risk factors were considered 

close to significant. Further studies are required, and to develop health education and 

treatment programme in Oman  

Key Words: Epidemiology, prevalence, urinary incontinence (UI), Omani women, 

affecting activities of daily life, care seeking. 
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4.3.2 Introduction  

Urinary incontinence (UI) is a condition that affects women of all ages throughout 

the world.  Although there is good epidemiological evidence regarding the 

prevalence and consequences of UI in some parts of the world, there are many areas, 

including Oman where data are largely unavailable. The prevalence of UI appears to 

differ between countries, with a range that varies from 4.8% to 58.4% (Minassian et 

al. 2003). While some of this variability is undoubtedly due to differences in the 

methodology employed in the collection of data, regional and cultural differences are 

also considered to be important (Abrams et al. 2005).  Accurate, region-specific data 

is important for the formulation of health policy, health economy decision making, 

provision of treatment and future clinical research (Abrams et al. 1999).  

Only a few epidemiological studies related to UI have been conducted in the Middle 

East. A United Arab Emirates (UAE) based study found that 20.3% of the population 

sample was incontinent (Rizk et al. 1999), while a Qatari study reported a prevalence 

of 20.6% (Saleh et al. 2005). A study in Egypt reported that 28.2% of their sample 

were suffering from UI (El-Azab and Shaaban 2010) whilst a study in Israel 

demonstrated that 36% of women in their sample had previously had an episode of 

UI (Vinker et al. 2001).   

The Sultanate of Oman is located in southwest Asia, on the southeast coast of the 

Arabian Peninsula. It borders the United Arab Emirates in the northwest, Saudi 

Arabia in the west, and Yemen in the southwest. Oman has a population of 

2,340,815, one third of which is Omani female. To date, only one small study of the 

prevalence of UI has been conducted in Oman. This study took place in 2009 (Al 

Busaidi et al. 2009). In that study, 118 women from the Seeb district of Muscat the 
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capital city responded to the questionnaire, the results of which have been discussed 

in Chapter 4.2.  

A number of risk factors for UI have been identified.  Previous studies have reported 

that age, (Lewis et al. 2005; Zhu et al. 2010; Zvetanka et al. 1999) pregnancy, 

vaginal delivery, parity, menopause, chronic cough, sneezing, obesity, constipation 

and diabetes are significant risk factors for UI (Brown et al. 2006; Chiarelli and 

Brown 1999; Lewis et al. 2005; Marshall et al. 1996; Scarpa et al. 2006; Zvetanka et 

al. 1999). Anecdotal evidence suggests that many women in Oman believe that 

incontinence is normal after the birth of a child. Many Omani women also feel 

embarrassed to talk to anyone about the subject. They apparently are not aware that 

there are effective remedies for problems associated with UI, including medical, 

surgical and physiotherapy treatments.  

A sample of women from Muscat, the capital city of Oman, was surveyed in 2009.  

The prevalence of UI was 52.5%.  Although medical and surgical treatments are 

available in many Omani hospitals, physiotherapy assessment and treatment is 

available in only two urban hospitals in the whole country, Sultan Qaboos University 

Hospital (SQUH) and Khoula Hospital. Determining the prevalence of UI will help 

gauge the need for more provision of appropriate treatment services in both urban 

and rural regions.  

4.3.3 Aims 

The principal aims of this study were to investigate the prevalence and types of UI in 

Oman and the prevalence of UI in both urban and rural areas. In each region, the 

severity and risk factors of UI in Omani women was investigated. Secondary aims 

were to establish what effect UI had on the daily activities of women, in particular 

during their lengthy routine of prayer; how many women considered themselves to 



  Results 

85 
 

be ―bothered‖ by UI and whether they felt that it was necessary to seek treatment. 

The significance of the study lay in the importance of information regarding the 

prevalence of UI for the development of health education, treatment programs, and 

resource allocation to ensure equity in service delivery.  

4.3.4 Methods  

This study was a national population-based survey of Muslim Omani women aged 

18 years.  

4.3.4.1 Subjects and recruitment: 

Data were collected from a population-based sample of Omani women. Women who 

were not Omani, not Muslim, aged less than 18 years or were unable to respond to 

the questionnaire for any reason, were excluded.  The target sample size was 800; 

data were collected from 792 women.   

A multi-stage cluster sampling approach was used. Oman has an area of 309,500km
2
 

which is divided into eight regions: Muscat, Ad Dakhaliya, Adh Dhahira, Al Batinah, 

Al Wusta Ash Sharkiya, Dhofar and Musandam. These regions are further divided 

into sub-regions called wilayahs (districts). There are 59 districts in all. Using this 

strategy, sampling stages can be stratified for population distribution. A similar 

approach has previously been successfully applied in a National Health Survey in 

Oman (Al Riyami et al. 2004).  

Stages of sampling were region / wilayah / block / house. All regions were sampled, 

with the sample size determined according to the proportion of the population 

residing in the region.  Where the total sample size for the region was less than 20, 

one wilayah was randomly selected for sampling. In two regions, due to the 

population density, all wilayahs were sampled.  For the remainder, the number of 

wilayahs to be sampled was sufficient to allow each cluster to include 20 to 25  
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Table 4.3.1 Distribution of clusters and samples according to regions and                                                                                                                                                                                                                                    

Wilayahs 

Regions 

(clusters) 

Number of 

wilayah 

Total Omani 

female 

population 

Number of 

subjects to 

be 

interviewed 

Number of 

clusters 

Number of clusters x 

subjects per cluster 

Muscat 6 182,893 166 6 5 x 28 

1 x 26 

Ad Dakhaliya 8 11,699 107 5 4 x 21 

1 x 23 

Ad Dhahira 5 73,352 67 3 2 x 22 

1 x 23 

Al Batina 12 282,242 257 12 11 x 21 

1 x 26 

Al wusta 4 7,826 7 1 1 x 7 

Ash Sharqiya 10 132,923 120 6 6 x 20 

Musandam 4 9,500 9 1 1 x 9 

Dhofar 10 73,583 67 3 2 x 22 

1 x 23 

Total 59 880,108 800 37 800 

 

subjects (Table 4.3.1). The wilayahs to be surveyed in each region were selected 

using random number tables. Within each wilayah one census block was randomly 

selected to determine the starting point for data collection.  Census blocks were 

developed for the 2003 Oman census. For the census, each wilayah was divided into 

numbered ―blocks‖ of 60 houses. The starting point for each cluster for this survey 

was the first house from the selected census block. Every second subsequent 

household in a clockwise direction was visited until the number of subjects required 

for that cluster had been recruited. In total, 37 starting points were selected. The 

target sample size in a cluster ranged from 7 to 28 women. 
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For this study, the Muscat region was considered to be urban as it is more developed 

than other regions, it has the majority of the commercial banks, private colleges and 

hotels and it has the highest population density of 162.2/km².  Population density in 

other region is considerably lower (≤52.3). Apart from Muscat, all regions in the 

present study were classified to be rural  (Al-Moosa et al. 2006). The socio-

demographic characteristics of Muscat and other regional populations in Oman 

differ. Overall, Muscat has a younger, more educated population with a slightly 

smaller average family size (Census, 2003). 

4.3.4.2  Procedure  

Data were collected by two female Omani physiotherapists both fluent in both 

Arabic and English. The interviewers were always accompanied by another woman 

for reasons of security.  

4.3.4.3 Definition of terms 

The ICS definitions of UI were used in the survey (Abrams et al. 2003). UI was 

defined as any involuntary leakage of urine. The sub-classifications of UI used in this 

study were stress urinary incontinence (SUI), which is the complaint of involuntary 

leakage on effort, exertion, coughing, sneezing or laughing. When the complaint of 

involuntary leakage was accompanied or immediately preceded by urgency it was 

defined as urge urinary incontinence (UUI), and if symptoms of both SUI and UUI 

were present the condition was defined as mixed urinary incontinence (MUI) 

(Abrams et al. 2003).  

In this study we used a questionnaire developed specifically for Omani women, 

designed to be administered as an interview in either English or Arabic. The 

reliability and semantic equivalence of the questionnaire used in this study had been 

established in an earlier study (Chapter 4.1). Items incorporated included 
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demographic characteristics; gynaecological and obstetric history; presence of UI 

and the subtypes: stress UI, urge UI and mixed UI, the severity of UI and the impact 

it has on activities of daily living.  Other health and lifestyle issues previously 

identified as risk factors for UI were also included.  

The severity index used in this study was developed and validated by Sandvik for the 

epidemiology studies. The index was calculated by multiplying ―the amount of urine 

leakage x frequency of leakage‖. raw scores were then classified as severe, moderate 

or slight (Sandvik et al. 1993; Sandvik et al. 2000). 

4.3.5 Statistics 

Data analysis was conducted using Predictive Analytic Software (PASW) v18, 

formally Statistical Package for Social Science (SPSS). Descriptive statistics were 

used to summarise the data. Characteristics of both continent and incontinent women 

were compared using the Chi square test for proportions and the unpaired t-test for 

continuous variables.  Univariate and forward stepwise (p to enter < 0.05 and 

p to remove >0.01) logistic regression analyses were used to determine associations 

between the risk factors and UI. Only significant variables from the univariate 

analyses were included in the multivariate analysis.  The results were presented as 

numbers, percentages and odds ratios with 95% confidence intervals (CI). 

Associations between type of UI, severity and levels of ―bother‖ were tested using 

the Chi square test. The significance level was set at p < 0.05. 

4.3.6 Results  

4.3.6.1 Participants 

The target sample size was 800 women. Almost all women approached were willing 

to participate, resulting in a sample of 792 women and a response rate of 99%. Of the 

eight missing subjects, two were not eligible to be in the study as they were not 
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Omani, two refused to allow measurement of their body weight, one refused to be 

interviewed as she had a phobia about health professionals. In one region there were 

insufficient women at home on the day of data collection to complete that cluster.  

This was due to a wedding in a neighbouring area that a most people were attending. 

Participants aged from 18 to 70 years. Of the participants, 287 (36.2%) did not know 

their age; amongst that group, 51 (6.4%) were from urban regions and 236 (29.8%) 

from rural regions. Overall, 148 (18.7%) were postmenopausal; only 40.4% of 

unknown age were post-menopausal, 28 (3.5%) from urban regions and 120 (15.2%) 

from rural. Two hundred and eighty-eight (35.7%) of the sample had BMI ≥30 and 

were classified as obese. Two hundred and nine (31.4%) women from the study 

sample were illiterate, 42 (5.5%) urban and 207 (26.1%) rural women. The 

remainder of the demographic results are in Table 4.3.2 below. 
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Table 4.3.2 Demographic characteristics of the sample  

Demographic/ Clinical data Continence 

n=452 

Incontinence 

n=340 

Total 

n=792 

Age known 

 20-29  

 30-39 

 40-49 

 50-59 

 60-70 

Age unknown 

279 (55.2%) 

122 (15.4%) 

112 (14.1%) 

35 (4.4%) 

9 (1.1%) 

1 (0.1%) 

173 (61.7%) 

226 (44.8%) 

62 (7.8%) 

110 (13.9%) 

38 (4.8%) 

13 (1.6%) 

3 (0.4%) 

114 (39.5%) 

505 (63.8%) 

184 (23.2%) 

222 (28.0%) 

73 (9.2%) 

22 (2.8%) 

4 (0.5%) 

287 (36.2%) 

 

Understand  

What UI is?  

 Yes 

 No 

 

 

 

245 (30.9%) 

207 (26.1%) 

 

 

 

204 (25.8%) 

136 (17.2%) 

 

 

449 (56.7%) 

343 (43.3%) 

 

Reside in Urban area 100 (12.6%) 

 

65 (8.2%) 

 

165 (20.8%) 

 

Marital status 

 Never married 

 Married 

 Divorced  

 Widowed 

 

76 (9.6% 

316 (39.9%) 

21 (2.7%) 

39 (4.9%) 

 

25 (3.2%) 

274 (34.6%) 

14 (1.8%) 

27 (3.4%) 

 

 

101 (12.8%) 

590 (74.5%) 

35 (4.4%) 

66 (8.3%) 

Educational level  

 Primary  

 Intermediate  

 Secondary  

 University/ Diploma  

  

 

73 (9.3%) 

53 (6.7%) 

142 (17.9%) 

39 (4.9%) 

 

 

   64 (8.1%) 

58 (7.3%) 

96 (12.1%) 

18 (2.3%) 

 

 

138 (17.4%) 

111 (14.0%) 

238 (30.1%) 

57 (7.2%) 

 

BMI  

 <18.5 

 18.5-24.99 

 25-29.99 

 ≥ 30 

29 (3.7%) 

137 (17.3%) 

139 (17.6%) 

147 (18.6%) 

 

4 (0.5%) 

67 (8.5%) 

133 (16.8%) 

136 (17.2%) 

 

33 (4.2%) 

204 (25.8%) 

272 (34.3%) 

283 (35.7%) 

Stage of menopause 

 Pre menopause 

 Peri menopause  

 Post menopause 

 

 

312 (39.4%) 

49 (6.2%) 

91 (61.5%) 

 

 

231 (29.2%) 

52 (6.6%) 

57 (38.5%) 

 

543 (68.6%) 

101 (12.8%) 

148 (18.7%) 

Obstetric history 

 Parity   

 Normal  

 Normal(Episiotomy)   

 Caesarean  

 Miscarriage 

 

4.9 ± 0 .5 

4.1 ± 3.7 

0.3 ± 0.2 

0.5 ± 0.4 

0.6 ± 0.5 

 

5.7 ± 5.3 

4.6 ± 4.2 

0.3 ± 0.2 

0.8 ± 0.6 

0.7 ± 0.6 

 

5.2±4.0 

4.3±4.1 

0.6±1.3 

0.6±1.0 

0.2±0.7 
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Table 4.3.3 Clinical characteristics of the sample  

Clinical characteristics 

n=792 

Continence 

n=452 

Incontinence 

n=340 

OR (95% CI) P-value 

Age (years, only known age, (n=505)  31.6 ± 8.17 34.7 ± 8.96  0.001 

Post menopause (n=148)  91 (11.5%) 57 (7.2%) 0.79 (0.55 to 1.15) 0.22 

Parity (number of children) 4.9 ± 4.18 5.78 ± 3.81  0.002 

Parity 

 No children 

 Children 

 

113 (74.3%) 

339 (53.0%) 

 

39 (25.7%) 

301 (47.0%) 

 

0.38 (0.26 to 0.57) 

 

0.001 

Parity only with children 

          ≤3 

           >3   

 

196 (65.8%) 

256 (51.8%) 

 

102 (4.2%) 

238 (48.2%) 

 

0.56 (0.41to 0.75) 

 

0.001 

Number episiotomy  0.4 ± 1.19 0.8 ± 1.53  0.003 

Circumcision (n=677)  378 (47.7%) 299 (37.8%) 1.42 (0.94 to 2.15) 0.08 

Obesity 555  286 (36.1%) 269 (34.0%) 2.19 (1.59 to 3.04) 0.001 

Diabetes  (n=83)  47 (5.9%) 36 (4.5%) 1.02 (0.64 to 1.61) 0.93 

Frequency (n=186)  95 (12.0%) 91 (11.5%) 1.07 (0.75 to1.53)  0.06 

Nocturia (n=405)  205 (25.9%) 200 (25.3%) 1.44 (1.06 to1.95) 0.001 

Diuretics (n=119)  63 (8.0%) 56 (7.1%) 1.21 (0.82 to1.80)  0.32 

Daily coffee consumption (cup/ day) 1.7 ± 2.58 2.12 ± 3.16  0.13 

Coffee drinkers (n=574)  314 (39.6%) 260 (32.8%) 1.42 (1.03 to1.96) 0.02 

LUTS (n=222)  88 (11.1%) 134 (16.9%) 2.34 (1.68 to3.24) 0.001 

Constipation (n=194)  95 (12.0%) 99 (12.5%) 1.36 (0.97 to1.92) 0.009 

Chronic cough (n=72)  31 (3.9%) 41 (5.2%) 1.44 (0.86 to2.41) 0.01 

Allergy (sneezing) (n=174)  80 (10.1%) 94 (11.9%) 1.77 (1.26 to2.49) 0.001 

Miscarriage (n=309)  164 (23.7%) 145 (21.0%) 0.89 (0.66 to1.21) 0.48 

Number of miscarriage  0.66 ± 1.12 0.69 ± 1.05  0.72 

 

4.3.6.2  Prevalence 

There was a high prevalence of UI in the study sample; 340 (42.9%) women had UI, 

180 (22.6 %) had SUI, 26 3.2% UUI and 134 (17.2%) MUI. The prevalence of UI 

was comparable in urban (39%) and rural (44%) women. Forty-three percent (n=343) 

of women did not understand the term UI until it was explained. The prevalence of 

UI differed between regions (Table 4.3.4). With a higher prevalence in rural regions 

than urban regions. 
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Table 4.3.4 Prevalence of UI in each region of Oman    

Regions Continence 

n=452 

Incontinence 

n=340 

Prevalence of 

UI in each 

region 

Urban    

 Muscat   100  65 39.4% 

Rural    

 Batina   154  104 40.3% 

 Dakhaliya  57  49 46.2% 

 Dhahira  36  28 43.8% 

 Sharqiya   65  53 44.9% 

 Dhofar   31  34 52.3% 

 Wosta   3  4 57.1% 

 Musandam   6  3 33.3% 

Total 452 340 42.9% 

 

4.3.6.3 Severity 

Severity of UI was considered ―slight‖ in 74.7% (n=592), ―moderate‖ in 14.3% 

(n=113) and ―severe‖ in 11% (n=87) of affected women. The majority of women 

with MUI (32.8%, 38.8%) and UUI (46.2%, 34.6%) had ―moderate‖ or ―severe‖ 

symptoms, whereas ―slight‖ symptoms were more common among women with SUI 

(53%), (² = 35.6; p=0.001).  

The majority of those affected by MUI reported that the MUI was severe. In contrast, 

the levels of severity most commonly reported by those who had SUI and UUI were 

―slight‖ and moderate respectively (Figure: 4.3.1.). 

4.3.6.4 Bother  

Forty-four percent of women with UUI considered it a ―major bother‖ and 32.1% 

with MUI considered it a ―major bother‖, whereas only 11.2% of women with SUI 

reported ―major bother‖ ( ² = 21.5; p= 0.001) (Figure 4.3.2).  
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Figure 4.3.1 Distribution of severity of UI with three sub-types of UI (² = 35.6; 

p=0.001) 

  

 

Figure 4.3.2 Distribution of types of UI with four levels of bother ( ² = 21.5; p= 

0.001) 
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There was no significant association between age and severity of UI,. or age and 

―bother‖ (² = 13; p= 0.1), ² 12.4; p= 0.052 respectively). The majority of women 

with ―slight‖ UI considered themselves to have ―no bother‖ (42%) or ―little bother‖ 

(25%), whereas amongst women with severe UI, the majority complained of ―some 

bother‖ (21%) and the majority considered it a ‗major problem‘ (40%)  (² 19.8; 

p=0.003) (Figure  4.3.3).
 

 

 

 

 

Figure 4.3.3 Distribution of the three levels of severity against four levels of 

bother (² 19.8; p=0.003) 
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4.3.6.5  Geographic regions 

Stress UI was the most common type of UI reported by women in both urban and 

rural regions. UUI was uncommon in both urban and rural regions. MUI was more 

common in rural than urban women. (² 7.1; p=0.03) (Figure 4.3.4): There were no 

significant differences between women in urban or rural areas regarding levels of 

severity, bother or consultation with a health professional. 

4.3.6.6 Risk factors 

Ten of 17 risk factors considered were significantly associated with UI in univariate 

analyses (Table 4.3.5).  

 

 

Fig 4.3.4 Distribution of UI type in urban and rural areas. (² 7.1; p=0.03) 
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Table 4.3.5 Association between potential risk factors and urinary incontinence 

(n=792)  

Risk factors  Continent 

(452) 

Incontinent 

(N=340) 
p-value 

Age 

 Known (n=505) 

 Unknown (n=287) 

 

279 (55.2%) 

173 (60.3%) 

 

226 (44.8%) 

114 (39.7 %) 

 

0.001 

Cough  

 Yes  

 No 

 

1 (43.1%) 

421 (58.5%) 

 

41 (56.9%) 

299 (41.5%) 

 

0.01 

Allergy cause sneezing 

 Yes 

 No 

 

80 (46.0%) 

372 (60.2%) 

 

94 (54.0%) 

246 (39.2%) 

 

0.001 

Lower urinary tract symptoms 

 Yes 

 No 

 

88 (39.6%) 

364 (63.9%) 

 

134 (60.4%) 

206 (36.1%) 

 

0.001 

Constipation 

 Yes  

 No 

 

95 (49.0%) 

357 (59.7%) 

 

99 (51.0%) 

241 (40.3%) 

 

0.01 

Diabetes 

 Yes 

 No 

 

47 (56.6%) 

405 (57.1%) 

 

36(43.4%) 

304 (42.9%) 

 

1.0 

Oral medication for diabetes 

 Yes  

 No 

 

29 (47.5%) 

423 (57.9%) 

 

32 (52.5%) 

308 (42.1%) 

 

0.67 

Insulin 

 Yes  

 No 

 

10 (50%) 

442 (57.3%) 

 

10 (50%) 

330 (42.7%) 

 

0.80 

Diuretics 

 Yes 

 No 

 

63 (52.9%) 

389 (57.8%) 

 

56 (47.1%) 

284 (42.2%) 

 

0.38 

Coffee 

 Yes 

 No 

 

314 (54.7%) 

138 (68.3%) 

 

260 (45.3%) 

80 (36.7%) 

 

0.03 

Post –menopause 

 Yes  

  No  

 

96 (65.5%) 

361 (56.1%) 

 

57 (38.5%) 

283 (43.9%) 

 

0.16 
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Parity 

 No children 

 Children 

 

113 (74.3%) 

339 (53.0%) 

 

39 (25.7%) 

301 (47.0%) 

 

0.001 

Parity only with children 

         Below 3 

         Above 3   

 

196 (65.8%) 

256 (51.8%) 

 

102 (4.2%) 

238 (48.2%) 

 

0.001 

Nocturia 

 Yes   

 No  

 

205 (50.6%) 

247 (63.8%) 

 

200 (49.4%) 

140 (36.2%) 

 

0.001 

Frequency 

 Yes 

 No  

 

113 (74.3%) 

339 (53.0%) 

 

39 (25.7%) 

301 (47.0%) 

 

0.60 

 

Miscarriage (only married) 

 Yes 

 No  

 

164 (53.1%) 

288 (59.6%) 

 

143 (46.9%) 

195 (40.4%) 

 

0.48 

Overweight & obesity  

 Yes  

 No  

 

286 (51.5%) 

166 (70.0%) 

 

269 (48.9%) 

71 (30.0%) 

 

0.001 

 

 

Eight of these risk factors were included in a stepwise multiple regression analysis.  

The two variables excluded were age and parity where groups were defined as no 

children versus any number of children. Age was excluded because of the large 

proportion of women who did not know their age. The following six factors were 

significantly independently associated with UI: allergy accompanied with sneezing, 

parity, LUTS, obesity, nocturia, and constipation (Table 4.3.6). 

  



Results 

98 
 

Table 4.3.6 Association between risk factors and UI using forward stepwise logistic 

regression  

Risk Factor OR (95%CI) P 

Allergy  1.6 (1.1 to 2.3) 0.005 

Parity ≤ 3 or > 3 0.4 (0.2 to 0.6) 0.001 

LUTS 2.6 (1.7 to 3.4) 0.001 

Obesity  2.0 (1,4 to 2.8) 0.001 

Constipation  1.4 (1.0 to 2.0) 0.02 

Nocturia 1.4 (1.0 to 1.9 0.02 

 

4.3.6.7  Effects on activities of daily living 

Being affected by UI had a negative impact on many aspects of life amongst the 

surveyed women. Ninety percent (n=307) reported they wet their clothes, and 88.5% 

(N=301) said they needed to change their clothes because of wetting.  Of the women 

who changed their clothes, 42% (n=146) changed once a day, 20.3% (n=69) changed 

twice a day and 25.3% (n=86) changed their clothes three times or more per day. 

Demonstrating a major problem in that respect for the women surveyed. Having to 

change clothing even once would have impact on their Quality of Life (² 48.7; 

p=0.001). 

Women with severe UI (40%) and women with moderate UI (28%) are more likely 

to change their clothes three times or more than women reporting ―slight‖ UI (13%)  

(² 38.8; p=0.001). 

 

 



  Results 

99 
 

 

Figure 4.3.5 Impact of changing clothes relative to level of bother (² 49.7; 

p=0.001) 

 

Figure 4.3.6 Number of times clothes were changed relative to severity index (² 

=38.8; p=0.001)
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Twenty-four percent of affected women with UI wear pads to deal with the problem. 

Urinary incontinence affected the prayer time of 66% (n=224) of affected women. Of 

that percentage, 29.1% (n=99) considered the effects during prayer to be ―extreme‖. 

Of those who were affected with UI, 27% (n=94) said the condition affected their 

ability to do housework. Of those, 10% (n=34) considered the effects to be 

―extreme‖.  Of the affected women, 10.6% (n=36) reported that UI affected the 

playing of sports/exercise. Of those, 4.4% (n=15) considered the effects to be 

―extreme‖. With regard to sexual activity, 13% (n=44) reported that UI affected their 

sexual activity. Of that percentage, 6.2% (n=21) considered the effects to be 

―extreme‖. Sixty five percent of those who were incontinent were ―bothered‖, with 

27.1% (n=92) of that group claiming ―major bother‖.  

4.3.6.8  Care seeking 

Of the women affected by UI, only 20.3% (n=69) consulted a health professional and 

18.2% (n=60) discussed the condition with their families. The reasons given for not 

consulting a health professional and discussion with family members were as 

follows: 52.3% (n=179) reported that they did not know that UI could be considered 

a problem for which they should seek help, 17.5% (n=60) reported that they were 

embarrassed about the condition, and 12.5% (n=9) did not consider UI to be a 

significant problem. 

The majority of women who suffered with MUI (53.6%), consulted health 

professionals.  Whereas fewer women with SUI (33.3%), or (UUI 13,8%). sought 

treatment
 
(² 14.0; p=0.001).

 
Thirty percent of those with severe UI, 21% with 

moderate UI and 13.6% of those who experienced slight UI had consulted a health 

professional.  With regard to bother, 32.6% of the women who felt major bother 

consulted a health professional, while health care advice was sought by 22.6%, 
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17.4%, and 11.1% of women reporting some, little, and no bother respectively. (² 

9.3; p=0.002)
. 

 

Figure 4.3.7 Distribution of women seeking care for different types of UI (² 14.0; 

p=0.001)
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Figure 4.3.8 Distribution of women who consult health professionals according to 

the severity of UI  (² 9.2; p=0,001) 

 

Figure 4.3.9 Numbers of affected women who consult a health profession 

according to the level of bother (² 15.2;p=0.002) 
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4.3.7 Discussion  

There was a wide variation in the population sampling and response rate in the 

various studies. In Oman, the door-to-door method of recruitment and data collection 

rather than postal surveys, was considered necessary. This method would ensure a 

representative sample in view of the high prevalence of illiteracy in Omani women.  

The door-to-door approach resulted in an extremely high response rate (99%) and 

complete data was collected for each participant, both of which add considerably to 

the validity of the study. For our study we developed and validated the questionnaire, 

so the data we collected was culturally specific.  This added to the veracity of the 

data. Similar high response rates have also been reported for studies conducted in 

Turkey (98.8%), Qatar  (79.8%) and UAE (89%), (Kocak et al. 2005; Rizk et al. 

1999; Saleh et al. 2005), where similar face-to-face methods of interview were used 

to collect data, although the data for these studies was collected in hospitals as well 

as the community. Kocak et al (2005) used the ICIQ-SF questionnaire that was 

translated into the Turkish language and validated, however this approach would be 

unlikely to result in the same level of cultural specificity. Rizk et al (1999) (UAE) 

and Saleh et al (2005) combined participants recruited from the community and 

hospitals and Kocak et al (2005) recruited from health centres (Kocak et al. 2005; 

Rizk et al. 1999; Saleh et al. 2005). A major limitation of door-to-door recruitment 

and interview is that it requires considerable resources to collect the data required, 

and in some countries unannounced visits to residential homes would not be viewed 

favourably. Although there are higher response rates, data collected by face-face 

interviews are more vulnerable to social popularity bias (Kocak et al. 2005).  Postal 

surveys are a more convenient and economical way to collect data where 

appropriate; however they do tend to have lower response rates. (Chiarelli and 

Brown 1999; Hannestad et al. 2000; Hunskaar et al. 2004). 
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4.3.7.1 Prevalence 

Overall reported the median prevalence of worldwide data of UI among women was 

27.6%, (range: 4.8 to 58.4%) across countries (Minassian et al. 2003). The 

prevalence of UI in this study was high compared with four other Middle East 

countries within the range (20.3% to 36%) (El-Azab and Shaaban 2010; Rizk et al. 

1999; Saleh et al. 2005; Vinker et al. 2001). A possible explanation for the lower 

prevalence reported in the previous studies is their use of a time constrained 

definition of UI, for example ―within the previous twelve months‖. Other studies 

have used a similar time-constrained definition of UI and reported lower prevalence 

(Chiarelli and Brown 1999). There are yet further studies that reported low UI 

prevalence in comparison with present findings with a reported range of 20% to 

36%. These surveys were conducted in Asia, Europe, Australia and the Middle East 

(Chiarelli and Brown 1999; Hunskaar et al. 2004; Lapitan et al. 2001; Rizk et al. 

1999; Saleh et al. 2005). Peyrat et al (2002) and Lasserre at al (2009) reported that 

the rate of UI prevalence in French women was 27.5% and 26.8% respectively. The 

lowest prevalence was reported from the Middle East 20.6% from Qatar (Saleh et al. 

2005) and 20.3% from United Arab Emirates (Rizk et al. 1999). The reason for the 

differences in percentages could be the sample size for the Gulf studies; most used 

restricted age groups. Relatively few used an open age group such as 18 years and 

over.  

The high rate of prevalence of UI in our study was similarly to other countries 

around the world (Avellanet et al. 2003; Botlero et al. 2009; Cam et al. 2009; 

Danforth et al. 2006; Hunskaar et al. 2004; Shamliyan et al. 2008). However, 

although the prevalence rate was similar to the present study, different methodology 

was used. Methods of sampling, inclusion and exclusion criteria, and methods used 
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for collecting data such as self-reported questionnaires, interviews or audits of 

medical records, might also contribute to variations in the prevalence of UI in the 

studied populations. As an example, a report by Cam et al (2009) that 62.2% of the 

Turkish population had UI, seems to illustrate very high prevalence compared to 

other studies. The method used for this particular report was recruitment in hospital 

using urodynamic testing and a questionnaire. It was also a very small sample. For 

these reasons generalisation of the results to the population as a whole is 

inappropriate. In Oman, the door-to-door method of recruitment and data collection 

rather than postal surveys was necessary to ensure a representative sample in view of 

the high prevalence of illiteracy in Omani women.   

The prevalence of UI in women appears to vary by race or ethnicity: Caucasian 

women who are affected have been surveyed at 66%, African Americans 49%, 

Chinese 50.2%, Hispanic 41.5% and Japanese 52.9%, although some of these 

apparent differences may reflect differences in study design (Sampselle et al. 2002). 

The reasons proposed for these differences are largely speculative; however, 

physiological and structural differences between black and caucasian women have 

been reported (Abrams et al. 2009).  

The prevalence of UI by type in the present study shows that stress urinary 

incontinence was at a high level compared with other types of UI. We also found 

similar results in women from urban and rural regions, and this is on a par with the 

EPICONT studies (Hannestad et al. 2000).  In Hunskaar et al (2004) only France 

shows a low prevalence of SUI compared to other countries.  Different results 

between studies could be attributed to cultural backgrounds variation. Even within 

Europe, lifestyles vary between countries and this could contribute to the variations 

in prevalence of UI.   
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4.3.7.2 Severity 

In the present study, we found the severity of UI was predominantly slight (74.7%) 

with only 14.3% moderate and 11% severe. Likewise, in a study of 1820 community 

dwelling Norwegian women aged over 20 years, Sandvik et al (Sandvik et al. 1993) 

using the same criteria, found almost half of their sample had slight UI (46%), 27% 

had moderate UI and 27% had severe UI (Sandvik et al. 1993). In contrast, among 

women recruited in hospital or general practice environments where women were 

being treated for incontinence the prevalence of severe incontinence is considerably 

greater (69% and 63% respectively) while less than 10% had slight effects (Sandvik 

et al. 2000). These results suggest that relatively few women consult health 

professionals for treatment of slight UI, and could be coherent with those women 

assuming slight UI to be normal. Our findings and those of Sandvik et al (Sandvik et 

al. 2000) among subjects recruited in the community were similar (Sandvik et al. 

1993).  Rizk et al reported that 27.1% of the incontinent woman had severe UI and 

72.95% had mild UI however the criteria they used to classify UI were unclear.  

Moreover, their sample included women recruited in the community and health care 

centres, making direct comparison between their study and ours difficult. 

With regard to severity according to UI subtype, our findings were similar to 

previous studies where severe incontinence was more common in women who had 

MUI compared with other types of UI (Bump et al. 2003; Hannestad et al. 2000). An 

association between severity and age has also been noted in studies using the same 

severity index.  Interestingly severe UI was most common in the midlife age groups 

(Hannestad et al. 2000; Sandvik et al. 2000). In the context of this index, moderate 

and severe UI were positively associated with the impact of UI (Sandvik et al. 1993; 

Sandvik et al. 2000) 
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4.3.7.3  Bother 

Our data also suggested urge and mixed incontinence bothered more women than 

SUI. ―Major bother‖ was demonstrated mostly in UUI and MUI. This result was 

similar to other studies that also found that MUI was considered the most 

bothersome (Hannestad et al. 2000; Lewicky-Gaupp et al. 2009). It has been reported 

that the level of bother differs between different ethnic groups (Lewicky-Gaupp et al. 

2009). For example, in African American women, 55% of the affected women were 

bothered and 14% were bothered in a major way (Ruff et al. 2002).  Data from the 

same study also showed that African American women were more bothered by UI 

than white or Hispanic women (Lewicky-Gaupp et al. 2009).  

In the present study the bother aspect was considered higher. Urinary incontinence 

can be considered a problem in Islamic culture, even when severity index levels are 

slight. Praying is a priority activity in any Muslim country. Followers of the Islamic 

culture are required to change even minimally soiled clothes before each prayer 

session.  A Muslim woman, or indeed a man, will not be able to perform their 

prayers with full concentration if there is even a very small amount of leakage. In 

contrast, in other cultures a drop or two of occasional leakage may not be considered 

a problem. 

The prevalence of the impact of UI on activities of daily life for Omani women is on 

a par with the limited data available from other Gulf region countries where 64% to 

90% of women have reported UI has an effect on their ability to pray (El-Azab and 

Shaaban 2010; Rizk et al. 1999; Saleh et al. 2005).  None of the earlier studies 

attempted to gauge the magnitude of the effect.  Our data showed that this effect was 

extreme in 29.1% of women. 
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In the present study, the high prevalence of UI involved changing wet clothing; this 

is on a par with the UAE (48.1%) and Qatari (41.3%) women (Rizk et al. 1999; 

Saleh et al. 2005). Urinary incontinence affecting their house work in Omani women 

was high compared to Qatari women (20%) and UAE women claimed to be the least 

affected (4.9%). 

As in most Gulf countries, sport or exercise is not considered a high priority amongst 

Omani women of any age group and few women participate in sport. Of those who 

do, walking and gym visits are their main activities.  In the present study, 10.6% of 

Omani women doing sporting activities were affected by UI.  To our knowledge no 

other studies in the Gulf countries have investigated effects of UI on sport or 

exercise. 

It was reported in many studies that sexual activity can be affected by UI with a 

range between 2% and 50% in epidemiology and clinical samples (Bø et al. 2000; 

Lukacz et al. 2007; Montserrat and Montserrat 2008; Moran et al. 1999; Rizk et al. 

1999; Saleh et al. 2005; Shaw 2002).  It was reported by Saleh et al and Rizk et al in 

the Gulf countries that UI highly affected sexual activity (47%, 33.3% respectively) 

in contrast to the present study where 13% reported UI had an effect on their sexual 

activity. This may be a reflection of collecting the data by interview at the subject‘s 

home rather than hospital interviews or postal questionnaires.  A more anonymous 

approach may make these questions easier to answer than face-to-face interviews.  

4.3.7.4  Risk factors 

It was reported in many studies that age was one of the risk factors with significant 

connection to UI (Botlero et al. 2009; Chiarelli and Brown 1999; Lasserre et al. 

2009; Lewis et al. 2005; Peyrat et al. 2002; Rizk et al. 1999; Zvetanka et al. 1999). 

Although in our study only 505 out of 792 women knew their age, age was analysed 
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and it showed similar results to the other studies as a risk factor of UI. In contrast 

with the study in Seeb where age was not significant a significant factor although this 

may be due to the small sample size in Seeb particularly after exclusion of the 

women that didn‘t know their age. Many studies used restricted age groups such as 

between 45 and 65 years, whereas in our study the age group was open; the only 

restriction was they had to be adult women over 18 years.  

It is generally accepted that parity and episiotomy are predictors of UI as this has 

been demonstrated in numerous rigorous studies (Chiarelli and Brown 1999; 

Lasserre et al. 2009; Lewis et al. 2005; Marshall et al. 1996; Rortveit et al. 2001; 

Zvetanka et al. 1999). Similarly, in the present study there was an association 

between parity, episiotomy and UI. This is consistent with the potential for tissue 

damage to occur during vaginal delivery with or without episiotomy. 

The number of post menopausal cases affected by UI was low in the present study. 

This result was similar to the Seeb study (4.2) despite the larger sample size; this 

may be due to only 3% of the Omani population being of age 65 and above 

(www.Omancensus.net) and the effect that might have on the power to detect a 

relationship. 

Diabetes, diuretics and coffee were significantly associated with UI in many studies 

(Chiarelli and Brown 1999; Lasserre et al. 2009; Lewis et al. 2005; Marshall et al. 

1996; Rortveit et al. 2001; Zvetanka et al. 1999). This contrasts with the present 

study where diabetes and diuretics were not associated with UI. All data for this 

study was self report and it is possible the some women, particularly some from 

remote areas who were illiterate may not have been able to answer some questions 

about disease and medications accurately. Interestingly coffee drinking was a 

significant predictor of UI. 

http://www.omancensus.net/
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In many studies it was reported that risk factors such as obesity, LUTS, constipation, 

chronic cough and allergies with sneezing were significantly associated with UI 

(Chiarelli and Brown 1999; Lasserre et al. 2009; Lewis et al. 2005; O'Connell et al. 

2002; Zvetanka et al. 1999). We found all of those factors plus nocturia were 

independently associated with UI in Omani women. It is of interest that four out of 

the six significant risk factors are associated with increasing intra abdominal pressure 

that would load the pelvic floor.  

It was proposed that female circumcision could be one of the causes of late medical 

complications such as UI (Elchalal et al. 1999). However, women who were 

circumcised were not at significantly greater risk of urinary incontinence than 

uncircumcised women in Oman (OR 1.42; 95% CI 0.94 to 2.15; p=0.08). The 

majority of circumcised women in our survey had a Type IV circumcision that 

involves a pricking, piercing or incising the genital area without actual excision of 

the external genitalia (World Health Organization 2008). This may explain why the 

risk associated with the procedure was not significant in our analysis.  In societies 

where more aggressive procedures are routinely undertaken the effects are likely to 

be quite different. 

4.3.7.5  Care seeking 

Care seeking in the Middle East countries varies greatly. In Egypt only 4% and in the 

UAE 30.9% of the affected women sought medical treatment. The present study is 

within a similar range (4% to 30.9%) (El-Azab and Shaaban 2010; Gasquet et al. 

2006; Rekers et al. 1992; Rizk et al. 1999). Amongst African American women, only 

13% had sought treatment (Ruff et al. 2002); the main reason given for women not 

seeking treatment or advice was embarrassment; 67.2% in Egypt, 40.6% in Qatar and 

78% in UAE (El-Azab and Shaaban 2010; Lasserre et al. 2009; Rizk et al. 1999; 
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Saleh et al. 2005); this contrasts with the present study in that more women did not 

know that UI is considered a problem for which they should seek help. Many Omani 

women considered UI to be a normal condition following childbirth or a natural 

condition for older women. Of the Omani women affected by UI, 17.5% stated they 

were embarrassed about the condition. Gasquet et al (2006) reported that in general, 

French women were embarrassed and their QoL was affected by SUI and women 

who were severely affected with UI sought treatment (Gasquet et al. 2006).  

Hägglund et al (2007) (2007) found that a significant number of women were 

embarrassed and did not seek professional help fearing that to do so would be a sign 

of weakness; they also tended to feel that UI was a very personal and private issue 

(Hägglund and Wadensten 2007).  

In our findings, women with UUI and MUI were the groups most likely to report 

their symptoms to the health professionals rather than women with SUI symptoms. 

These findings are similar to the findings from Hannestsad et al (2002) (2002). 

Although both findings are similar, they reported the women who had visited the 

doctor during previous 12 months. Our study differed in that we did not state a time 

frame in our study (Hannestad et al. 2002). Our study proved that the majority of 

women were more likely to consult a health professional with severe UI and major 

symptoms. This issue has been reported by the previous studies (Hannestad et al. 

2002; Rekers et al. 1992). 

The depth and scope of the present study regarding the prevalence of UI has not been 

investigated in regions of Oman, other than the (Seeb) Muscat region. Recruitment 

door-to-door and face-to-face interviews were most suitable for our study; the 

response rate was higher as shown in the result. Moreover, a substantial proportion 
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of potential respondents would be unable to respond without assistance due to 

limitations in literacy as shown in Table 1.  

4.3.8 Conclusion  

There is a high prevalence of urinary incontinence among Omani women. It is 

essential to note that the risk factors we indentified can all be improved with the 

correct treatment. At the present time, the treatment for urinary incontinence in 

Oman is limited. The findings in our study suggest there is a need for greater 

availability of treatment. The data we have collected will be an important aid to 

planning future health care for Omani women. 

The difference for the women of Oman will be between a life adversely affected by 

the health issue of incontinence, as compared with a much better quality of life 

where continence is considered the right of all women.   

Urge  

Stress 
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Chapter 5  Discussion 

5.1   Introduction 

The current chapter will discuss my study results and compare those results with the 

conclusions of other international studies that have dealt with the same subject.   

This chapter will outline the strengths and limitations that had an influence on my 

study results and will include recommendations that I feel will be culturally 

appropriate to Omani women.  I also feel that many aspects of my study could be 

applied to women worldwide. 

This study has three main themes as shown below, and I will discuss each of these 

themes individually. 

A. To develop an appropriate urinary incontinence questionnaire to be 

administered in interview format to Muslim Omani women in both Arabic 

and English languages. The questionnaire was initially tested for suitability 

on a group of bilingual women who reside in the city of Perth, Western 

Australia. 

B. To field test sampling and survey methods in 120 women from the Wilayat 

Seeb region of Muscat, the capital of the Sultanate of Oman.  

C. To determine the prevalence and risk factors of Urinary Incontinence (UI) in 

Omani women.  This will be determined using a population-based survey.  

The ultimate aim of this study was to determine the prevalence and risk factors of UI 

in Omani women.  Two preliminary studies were required to develop the 

methodology that would enable the prevalence study. 
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The first requirement was to develop and test a questionnaire in both English and 

Arabic languages that was valid and reliable to be administered as an interview.  The 

second requirement was to field test the questionnaire. 

A number of important aspects of the methodology, including sampling, recruitment, 

questionnaire administration, data management, and overall feasibility were 

incorporated into the field test. 

5.2  Part A:  Development and testing of the Urinary Incontinence 

Questionnaire 

As with all research, the findings of epidemiological research are constrained by the 

quality of the data.  This is particularly the case for self-reported data where the 

quality of all aspects of the questionnaires becomes critical.  The need for high 

quality questionnaires and the importance of expending resources on their 

development has been highlighted by the international epidemiology association 

(IEA) in a consensus report (http://www.ieaweb.org/, 2010).  Their observations are 

consistent with and complementary to recommendations from ICS that 

epidemiological data related to UI should be collected using standardised definitions 

(Abrams et al. 2009).  For these reasons, a great deal of time, effort and attention was 

paid to the development and testing of the questionnaire used for the study presented 

in this thesis.  The considerable effort involved in this process was considered 

essential to the veracity of the findings of the national survey (Part C). 

Oman is a country of multiple languages; the two most commonly used are Arabic 

and English.  Therefore, in order to collect data from a representative sample of the 

population, it was essential to have a questionnaire that could be administered in both 

languages.  Incorporating a rigorous to-and-fro translation process into the 

questionnaire development procedures achieved this.  Further evaluation of the 
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linguistic and semantic equivalence of the questionnaire was incorporated into the 

reliability testing process by recruiting bilingual women to participate in the 

reliability study. 

Administering the questionnaire once in English, followed by once in Arabic when 

gathering the data for reliability testing permitted not only assessment of whether the 

responses were reliable but also whether the questions elicited equivalent responses 

regardless of the language of administration. 

The reliability questionnaire was developed to incorporate various other questions 

considered important to professional Omani women who work as experts in the field 

of women‘s health.  The questionnaire was developed by adjusting items from the 

various questionnaires already developed to examine the recognised risk factors 

including health, lifestyle, gynaecological and obstetric histories, and the prevalence 

of UI among Omani women.  It was also to include demographic data.  The 

questionnaire contained relevant aspects of the cultural, economic and social 

environment of the population of interest as it was strongly encouraged and 

recommended by ICS to use descriptive epidemiology studies (Abrams et al. 2005). 

To guarantee content validity, the completed draft of the questionnaire was 

distributed to globally recognised experts well known in the field of UI; Professor 

Steinar Hunskaar (Department of Obstetrics and Gynaecology, University of Bergen 

Norway) and Dr Maryam Mathew Zachariah (Gynacologist at Sultan Qaboos 

University, Oman).  Dr Zachariah‘s expertise was invaluable for culturally-sensitive 

insights.  The experts took part to determine that the epidemiology questions on the 

prevalence of UI and its subgroups, data on the probable risk factors for UI, the 

impact of UI on ADL and the care-seeking behaviours, were correctly covered.  The 

responses from both experts were considered when compiling the final version of the 
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questionnaire.  The scientific advice and comments given from the experts were very 

much taken into account to ensure that the content validity on our questionnaire 

would be highly accepted as an interview-based format to determine, amongst other 

factors, the prevalence of UI and its subgroups, data on the feasible risk factors for 

UI, the impact of UI on ADL, and the aspect of care-seeking. 

As mentioned, the reliability testing of the questionnaire was interview-based.  The 

structure and content of the questionnaire was simple, direct and clear, and was 

suitable as a questionnaire for self-completion.  We have not tested this method of 

administration formally.  The benefit of the present questionnaire was the 

opportunity to collect an extensive amount of data at one time.  We also felt it would 

save time and prove economical for the researcher.  This questionnaire is suitable for 

use in descriptive and analytical epidemiological study design, particularly in cross-

sectional (Malmsten et al. 2010; Maniao et al. 2010).  However two previous studies 

conducted in the Gulf region employed locally designed questionnaires (Rizk et al. 

1999; Saleh et al. 2005), and the definition of UI used in these questionnaires was 

similar to the ICS definition, although the time frame used for prevalence of UI was 

restricted to the previous twelve months only (Rizk et al. 1999; Saleh et al. 2005).  

The present study was not limited by time as defined in the ICS. 

The UAE study‘s questionnaire was validated by testing 50 randomly selected 

female workers at Al-Ain Hospital at a two week interval (Rizk et al. 1999). 

The questionnaire used in the Qatari study was initially developed in English and 

translated into Arabic at a later date (Saleh et al. 2005).  It was tested on 75 women 

who visited a PHC clinic in Qatar.  However, researchers did not specify whether the 

interview was conducted in both languages or if only one language was used.  In the 

present study, the questionnaire reliability testing was done among 15 Arabic-
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English bilingual Muslim women in the Perth community at a one week interval, 

with the interview conducted in first in Arabic and then subsequently in English. 

The current study included questions relating to prayer for Muslims, similar to Rizk 

(1999) and Saleh (2005).  Additionally we have included a question on female 

circumcision as one of the potential risk factors for UI.  Generally, questions 

included are appropriate to the Omani and neighbouring cultures.  Moreover, we 

have demonstrated that data collected is equivalent, regardless of whether the 

questionnaire is administered in Arabic or English, in those who speak both 

languages.  An advantage of our questionnaire is that it is comprehensive in content 

yet it takes only 15 minutes to complete. 

The previous studies mentioned did not consider differences between UI types such 

as SUI, UUI and MUI, and did not measure the severity of UI that was reported.  The 

Qatar and UAE studies focused on prevalence, quality of life, and care-seeking 

behaviors.  However, our current study has incorporated additional questions, such as 

a question regarding LUTS as suggested by Hajebrahimi and  El- Azab and Mascha 

in their studies using the ICIQ-S (El-Azab and Mascha 2009; Hajebrahimi et al. 

2004). 

A limitation of the questionnaire development study was the sample size, particularly 

for questions that were only relevant to those with UI (n = 8).  However, levels of 

agreement were high and the majority of questions were not vulnerable to chance 

agreement. 

5.3  Part B:  Field testing the methodology 

To our knowledge, this field test was the first to examine the prevalence of UI in 

Omani women.  There were several objectives of the field test, but given the lack of 
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existing information on the prevalence of UI among Omani women, the results of the 

study in terms of prevalence, risk factors and impact on lifestyle was of prime 

interest and will be discussed first.  Nonetheless, the information gathered by field 

testing, the proposed methods of sampling, and administration of the questionnaire 

was an invaluable step in ensuring the data from the national survey was of high 

quality and will be discussed later in this section. 

5.3.1 Level of participation in the Seeb study 

In Seeb, Oman, a door-to-door recruitment method was used for data collection.  The 

questionnaire was piloted on 120 women in Seeb.  This approach resulted in a 

significantly high response rate (98%) and complete data for each participant, both of 

which adds to the strength of the study.  Similar high response rates have been 

reported for studies conducted in Turkey (98.8%), Qatar (79.8%), and UAE (89%) 

(Kocak et al. 2005; Rizk et al. 1999; Saleh et al. 2005). Similar face-to-face methods 

of recruitment were used for the above studies. 

This study is the first of its kind to investigate the prevalence of UI in women living 

in urban Oman.  The overall prevalence of UI in these women was high.  This is in 

contrast with previous studies also conducted in Gulf countries (Rizk et al. 1999; 

Saleh et al. 2005) where prevalence ranged from 20.3% to 20.6%.  The major 

differences between the earlier studies and the present one was that the latter made 

use of the ICS definition, did not have such a restrictive time frame, or restrict the 

age group of the women to between 45 and 65 years. 

The overall prevalence of UI in the women in our study was high, which was in 

contrast to previous studies also conducted in Gulf countries (Rizk et al. 1999; Saleh 

et al. 2005) where the prevalence range of UI was from 20.3% to 20.6%.  This lower 

prevalence could have been as a result of the use of a time constrained definition of 
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UI, for example in questions specified as ―any involuntary leakage of urine or 

accidental loss of control of urination in an inappropriate place or at an inappropriate 

time regardless of its severity, frequency or social or hygienic consequences in the 

past 12 months‖ (Rizk et al. 1999; Saleh et al. 2005).  Studies from other countries 

have also used a similar time constrained definition of UI and reported a prevalence 

range 12.8% to 36% (Chiarelli and Brown 1999) (Rizk et al. 1999; Saleh et al. 2005; 

Vinker et al. 2001). 

The pilot study results obtained led to the following study to determine prevalence 

and risk factors of UI among Omani women using a population based survey.  The 

details of the field test study are mentioned in Chapter 4B. 

Currently in a global context, only the Gulf studies used the face to face interview 

approach in the community and in hospitals (Rizk et al. 1999; Saleh et al. 2005).  In 

contrast, other studies used postal surveys only.  Both methods showed high response 

rates.  However, the present study has the highest response rate among all of the 

studies, which is significant in that we believe this was due to our door-to-door 

recruitment method where we collected the data in person, rather than in a more 

remote way.  Face to face interviews have high quality responses, and minimise 

sample bias which could occur in postal surveys, as well as in telephone interviews.  

Taking this into account, door-to-door interviewing was the best method to suit 

Omani women, as many are illiterate, especially those in older generations (Al 

Riyami 2004). 
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5.4  Part C: To determine the prevalence and risk factors of 

Urinary Incontinence (UI) in Omani women.   

This will be determined using a population-based survey. 

5.4.1 Level of participation in the study 

Door to door recruitment resulted in an extremely high response rate in the Omani 

cohort study as a whole (prevalence, risk factors, severity, care seeking and impact of 

UI), with a response rate of 99%.  When compared with findings in other studies 

within the Gulf region such in the UAE study and Qatar study, reported response 

rates have been of 89% and 79.8% respectively (Rizk et al. 1999; Saleh et al. 2005).  

The two Gulf countries used community based and hospital based recruitment, while 

the present study used only community based door-to-door recruitment.  In addition, 

response rates among various developed countries were as follows; Northern Ireland 

(65.6%), Sweden (77%), Canada (81.9%), USA (65.1%), Norway (74%), Israel 

(84%), and in the four European countries study of France, UK, Spain and Germany 

response rate was averaged at 60%.  (Dolan et al. 1999; Hannestad et al. 2000; 

Hunskaar et al. 2004; López et al. 2009 ; Thom et al. 2006; Vinker et al. 2001; 

Zvetanka et al. 1999). 

The current study‘s data was collected by the researcher, who is a qualified 

physiotherapist, an Omani citizen, and can speak both Arabic and English.  The 

researcher was accompanied at all times by another Omani woman.  This was 

considered necessary for validation of the study, as well as for Islamic-cultural and 

security reasons. 

5.4.2 Prevalence of UI among Omani women  

The present study applied the broader definition recommended by the ICS.  This 

definition has been used in a large number of studies in Europe (Abrams et al. 2003).  
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The prevalence of UI was high among Omani women.  However, in the same study 

there was found to be differences in prevalence between Wilayat Seeb Omani 

women and those from the Muscat region (urban).  Nevertheless, all other regions 

(rural) have a higher prevalence than the Muscat region in the current study.  This is 

similar to the regional prevalence reported in France (44%), UK(42%), and 

Germany(41%) (Hunskaar et al. 2004).  On the other hand, the prevalence was 

considerably lower in Spain (23%) and in Norway (25%) compared to other 

European countries and the present study (Hannestad et al. 2000).  The difference 

between the pilot study and the study in the Muscat region is the subjects in the pilot 

study were targeted only in one of the sub-regions of Muscat. and for the Omani 

study the subjects were selected in all the sub-regions of Muscat. 

While the same definition of UI was used for all the studies mentioned, the 

researchers postulated that cultural and ethnic differences between countries may 

have contributed to the unexpected disparity.  It is possible that women from 

different cultural backgrounds differ greatly in their degree of embarrassment about 

having UI.  Alternatively, many may consider it as an inevitable consequence of 

ageing and be less inclined to report UI (Hunskaar et al. 2004). 

In addition, prevalence of UI varies by race or ethnicity in women, with the 

percentages given as follows: Caucasian (66%), African-American (49%), Chinese 

(50.2%), Hispanic (41.5%), and Japanese (52.9%), although some difference in 

prevalence in the sample size appeared in all ethnicity groups (Sampselle et al. 

2002).  Physiological and structural differences between African-American and 

caucasion women have been reported (Hunskaar et al. 2003).  However, the 

prevalence of SUI was high in comparison with other types of UI.  A higher 

prevalence of SUI compared to other subtypes of UI has been reported in a number 
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of other studies in countries such as Norway (Hannestad et al. 2000), Germany, 

Spain, and the UK, as well as in the present study.  France has shown low prevalence 

of SUI compared to the other studies (Hunskaar et al. 2004), as well as among 

Caucasian and Hispanic, but not African-American women in the USA (Thom et al. 

2006).  Disparity of the results could be due to differences in the sample sizes, and 

the age groups, cultural backgrounds, and ethnicity between studies (Thom et al. 

2006). Methods of sampling, inclusion and exclusion criteria, and methods used for 

collecting data such as a self-reported questionnaire, interview or audit of medical 

records, might also contribute to variation in the prevalence of UI in the studied 

populations. 

5.5  Severity 

The present piloted study reported that severity of UI was slightly predominant in 

Omani women of Seeb.  In addition, in the cohort study among Omani women, the 

Sandvick severity index was implemented using the same definition of severity 

(Sandvik et al. 2000).  Sandvik and colleagues found that almost half of their sample 

(46%) had slight UI increases: 27% were considered ―moderate‖ increases and 27% 

were considered ―severe‖ (Sandvik et al. 1993).  Other studies that were carried out 

in different settings such as hospitals, general practices, and the community reported 

severity on three distinct levels.  ―Slight‖ UI was more commonly reported within 

the community compared to the hospital and general practice participants, many of 

whom reported levels of UI as ―severe‖ UI (Sandvik et al. 1993).  In contrast with 

the present study severity in the community was moderate. 

A further difference between these studies is the method of sampling; our study 

recruited a community based sample, whereas Sandvik (1993) included hospital, 

general practice and community samples.  In conclusion, our findings were more 
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consistent with findings from European studies where severe incontinence was more 

prevalent in ―urge‖ and ―mixed‖ UI sufferers (Hannestad et al. 2000). 

5.6  Risk factors associated with UI 

5.6.1 Age  

The disorder due to UI tends to fluctuate between age groups.  Bladder capacity 

reduces with ageing, while bladder contraction, involuntary or overactive bladder 

(OAB), becomes more common.  The contractility of the bladder is damaged with 

ageing and can be considered normal within the physiological changes to the urinary 

tract due to ageing (Hannestad et al. 2000; Minassian et al. 2003).  Normal pressure 

transmission in the urethra and sphincter muscle is maintained by oestrogen, 

therefore intra vaginal oestrogen is often a recommended treatment for OAB 

symptom among post-menopausal women (National Collaborating Centre for 

Women's and Children's Health 2006). 

According to previous studies, age was associated with UI subtypes, and there is a 

persistent ill-held belief that UI is a normal consequence due to ageing (Brown et al. 

2006; Chiarelli and Brown 1999; Lewis et al. 2005; Peyrat et al. 2002; Rizk et al. 

1999; Zvetanka et al. 1999).  The results of the present study were similar to the 

previous studies, in spite of age of participants not being recorded for many women.  

In fact, 36.2% (287 out of 792) of Omani women genuinely did not know their age, 

and our study included only women who were aware of their age.  It is the case in 

Oman that many women do not know their actual age, although it is estimated that 

3% of the female population in Oman are 65 years and older. (Census, 2003). 

5.6.2 Menopause  

A low oestrogen level in post-menopausal women is considered one potential cause 

of UI.  Urinary symptoms are an integral part of the change from the pre- to post- 
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menopausal.  The atrophic changes (such as body fat, skin and muscle) and the drop 

in body oestrogen levels brought on by menopause may contribute to an increased 

risk of UI. 

However, the literature is conflicting in describing the role of menopause and 

oestrogen loss as major contributors to UI (Abrams et al. 2003).  The suggestion 

originates in part from the surveillance of oestrogen and progesterone receptors in 

the urinary tract in women.  A moderate UI increase associated with ovulation also 

merits attention (Hvidman et al. 2003).  According to this study, findings of 

association between post-menopause and UI were not illustrated, even though there 

were almost 19% (n=148) of women who were considered post-menopausal who 

participated in the present study. 

In view of the inconsistency in prevalence and risk factors for UI, studies of 

heterogeneous groups need to be very large in order to generate accurate estimates of 

risk in sub-groups such as pre-menopausal, compared with post-menopausal women.  

A study done by Rekers (1992) described the role of menopause and oestrogen loss 

as significant contributors to UI; they postulate no significant difference in 

prevalence of UI among the two groups (25% versus 26%) (Rekers et al. 1992).  

Nevertheless, the study found differences in the frequency rate of incontinence, 

demonstrating that postmenopausal women had more severe incontinence.  

Postmenopausal women were expected to have UI more frequently by 7%, in 

contrast to premenopausal women at 3%.  They were more likely to have urgency 

and nocturia (Rekers et al. 1992). 

5.6.3 Lower urinary tract symptoms 

Lower urinary tract symptoms can be caused by urinary tract infection (UTI) and can 

cause blood in the urine, a ―burning‖ sensation while passing urine, difficulties in 
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initiating urine flow as well as stopping urine flow (Hunskaar et al. 2000).  Many 

studies have indicated LUTS as a risk factor of UI (Wennberg et al. 2009) (Irwin et 

al. 2006; Manonai et al. 2004).  The current study was in agreement with the 

previous studies, and there were significant associations between UI and LUTS; this 

significance could be due to the fact that our questionnaire was not limited to a short 

period of time, during which women may be infected by UTI. 

5.6.4 Gynaecological/ Obstetric  

Women often report the onset of UI immediately following hysterectomy (Hunskaar 

et al. 2000).  Post-hysterectomy symptoms may be caused by damage to the nerve 

attached to the bladder following the procedure; this could also cause SUI (Altman et 

al. 2007).  In systematic review, Brown and colleagues found that from 45 studies, 

12 studies met their inclusion criteria of eight cross-sectional, two prospective cohort 

studies, one case-control and one randomised controlled trial.  It was ascertained 

from those 12 studies that the odds of developing UI after hysterectomy is about 40% 

higher than amongst women who did not have a hysterectomy.  Therefore previous 

studies such as this appear to have shown a strong correlation between hysterectomy 

and the incidence of UI (Brown et al. 2000{Altman, 2007 #991). 

5.6.5 Pregnancy and childbirth 

Pregnant women are often more prone to UI.  Urinary incontinence right through 

pregnancy is so common that it is said to affect more than 50% of pregnant women. 

UI starting at some stage in pregnancy roughly doubles the possibility of UI at 3 

months postpartum, whether delivery is vaginal or by caesarean section (Eason et al. 

2004; Marshall et al. 1996).  It was reported by Hunskaar that in three different 

studies the prevalence rate of UI in pregnant women was common, with a range of 

31%, 46% and 60% respectively (Hunskaar et al. 2000).  There is evidence that 
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pregnant women who are incontinent may suffer from UI at a later time in their lives 

(Abrams et al. 2005).  Particularly in view of the high fertility rate in Oman (Census, 

2003), we regret that we did not ascertain whether any of the women in the study 

were pregnant at the time of data collection. 

5.6.6 Parity 

According to the Islamic and Arabic cultures, large and extended families are the 

norm (Kent 2008).  Based on their faith, any child given by Allah (God) is 

considered as a gift from Allah.  This is may be a point of conflict and argument, as 

the government of Oman encourages and advises people to have smaller families.  

This in turn may contribute to a decrease in the level of UI among Omani women. 

The findings of the present study support the association between UI and parity and 

that childbearing may increase the prevalence or incidence of UI.  The average 

Omani family size is 5-6 children (Al Riyami et al. 2005).  This finding was similar 

to the present study, and it is obvious therefore that Omani women are in a position 

of a very high risk of UI.  The literature has supported that vaginal deliveries can be 

one of the significant risk factors for UI, particularly for SUI and MUI in the multi-

parous, and that there is a very strong association between UI and childbirth (Eason 

et al. 2004; Goldberg et al. 2003; Parazzini et al. 2003; Rortveit et al. 2001).  In 

addition, injury to the tissues of the pelvic floor can occur as a result of perineal 

trauma during the different processes of delivery (episiotomy, forceps, and vacuum).  

Other factors may cause pelvic floor damage during the delivery, such as lengthy 

duration of labour and a larger than average birth weight (Eason et al. 2004; Rortveit 

et al. 2001). 

The present study supported the previous studies in that there was an association 

between parity and UI.  These studies reported that parity is linked with UI (Chiarelli 
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and Brown 1999; Lewis et al. 2005; Marshall et al. 1996; Rortveit et al. 2001; 

Zvetanka et al. 1999).  However, a study done by Arya and colleagues (2000) in 

Icelandic women interestingly reported that they found no association between parity 

and UI among the study sample.  Similarly, the field study among the Omani women 

in Seeb reported that parity was not associated with UI.  However, this may be due to 

the small sample size in Seeb. 

5.6.7 Obesity 

Obesity increases intra-abdominal pressure which forces the urine into the urethra 

and static pressure in the bladder increases.  Therefore, as in pregnancy, obesity 

places more strain on various bodily organs and can damage the pelvic floor and 

neurophysiology mechanism (Abrams et al. 2005; Luber 2004; Viktrup et al. 2006).  

The prevalence of obesity (BMI ≥30) in Omani women is 19% (Al-Lawati et al. 

2002 ; Al-Moosa et al. 2006).  In the present study, prevalence of obesity was high 

(70.1%) and obese women were more likely to have UI.  In other studies it was 

reported that risk factors such as obesity were significantly associated with UI 

(Chiarelli and Brown 1999; Lasserre et al. 2009; Lewis et al. 2005; O'Connell et al. 

2002; Sampselle et al. 2002; Zvetanka et al. 1999).  The same result was observed in 

the present study which showed that all of the above risk factors were significantly 

associated with UI in the studied population.  In some studies, it was found that 

weight reduction could reduce symptoms of, or even eliminate, UI which is a 

significant factor to take into account.  Weight loss is associated with a reduction in 

obesity and this may reduce intra-abdominal pressure which causes an overload on 

pelvic floor muscles. 
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5.6.8 Constipation 

Constipation may be one of the risk factors for UI similar to childbirth as it causes 

chronic straining and this may develop pelvic floor muscle weakness which may 

cause stress urinary incontinence.  Marshall (1996) found that 35% of pregnant 

women were suffering from constipation.  In Australia there was found to be a 

significant association between UI and conditions which increase pressure on the 

pelvic floor, such as constipation (Chiarelli and Brown 1999). 

5.6.9 Smoking  

Women who smoke seem to be at an increased risk of developing UI.  The damage 

caused by smoking has several explanations; smoking aggravates coughing in people 

with chronic obstruction pulmonary disease (COPD), which can lead to intra-

abdominal pressure and can put more stress on the pelvic floor muscle.  It was found 

that smoking appears to be associated with UI as incontinent smokers have a 

tendency to be younger than incontinent non-smokers, and there is also a 

considerable relationship between cigarette smoking and incontinence in women 

(Bump and McClish 1992). It has been proposed that tobacco smoke has an anti-

oestrogenic hormonal effect which in turn may have direct and indirect effects on the 

bladder and urethral functions (Bump and McClish 1992).  Adding to the plausibility 

of this mechanism are the observations from some studies that smoking has an 

association between present smokers with UI and those who are heavy smokers (i.e. 

those who smoke more than 20 cigarettes per day), but no significant association 

amongst past smokers (Arya et al. 2000; Hannestad et al. 2003).  In Oman it is not 

culturally acceptable for women to smoke, therefore very few women are likely to 

smoke and those that do would be highly unlikely to admit to it.  Despite this, 

smoking was included in the version of the questionnaire used in the field test pilot 

study.  However, as no women in that study admitted to smoking the questions on 
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smoking were removed from the questionnaire prior to data collection for the 

population based study. 

5.6.10 Coughing/sneezing 

Women with chronic chest conditions such as COPD, or suffer from hay-fever or 

allergies often report that they strain on their pelvic floor muscles regularly, which 

may lead to the condition of UI. 

Coughing/sneezing can lead to pressure transmission defects that override the 

benefits of stronger urethral sphincters (Bump and McClish 1994; Samuelsson et al. 

2000). There are numerous studies that confirm the relationship between 

coughing/sneezing and urinary incontinence (Chiarelli and Brown 1999).  The 

present study supports the previous studies in that coughing and sneezing caused by 

allergy is believed to significantly contribute to UI.  In the piloted study, sneezing 

was the only significant cause on the step wise regression.  In addition, the above 

risk factors such as parity, obesity, constipation, chronic cough and, allergy with 

sneezing increase intra-abdominal pressure which may cause SUI, which in most 

cases, can be successfully treated (Chiarelli and Brown 1999; National Collaborating 

Centre for Women's and Children's Health 2006). The same result was observed in 

the present study which showed that all of the above risk factors were significantly 

associated with UI in the studied population, with the exception of smoking which 

was not included in the present study.  It is of interest that 6 of the 9 significant risk 

factors are associated with increasing intra abdominal pressure that would load the 

pelvic floor. 

5.6.11 Exercise  

As in other Gulf countries, sport is still neglected by women; in all age groups, very 

few women do sport/exercise.  Of those who exercise, walking and visiting a gym is 
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the most common form of exercise.  In the present study, sport contributed to UI by 

14.5%.  The UAE and Qatar studies did not include exercise (Rizk et al. 1999; Saleh 

et al. 2005), but if sport/exercise participation increases in countries such as Oman, it 

could become a more significant factor. 

Women participating in high impact exercises, such high jump, body pump (weight 

lifting), and others are likely to develop SUI due to an increase in downward force on 

the pelvic floor muscles (Abrams et al. 2009; Bø 2004; Danforth et al. 2007; De 

Lancey 1990; Kikuchi et al. 2007). Moreover, most of the risk factors such as 

pregnancy, delivery (caesarean & vaginal), parity, obesity, constipation, smoking, 

coughing, and sneezing, all increase intra abdominal pressure on the bladder and put 

more stress on pelvic floor muscles which in turn can cause pelvic floor muscle 

weakness; this may well lead to SUI. 

5.6.12 Diabetes  

Medical conditions, such as diabetes mellitus, have been associated with a 53% 

increase UI in middle-aged women.  Diabetes mellitus occurs in 15%-20% of elderly 

people of weaker than average constitution (Fonda et al. 2005; Sampselle et al. 

2002). The prevalence of diabetes in Oman is high; it is one of the top ten countries 

in the world for diabetes (Wild et al. 2004). Pre-hypertension associated with 

cardiovascular risk profiles was also high in the Omani population, and amongst 

Omani women it stands at 54.6% who are affected (Ganguly et al. 2008). Diabetes 

and diuretics were shown to be significantly associated with UI in many studies.  

Those studies were conducted in hospitals (Chiarelli and Brown 1999; Lewis et al. 

2005).  Although Oman has a high prevalence (11.6%) of diabetes, no significant 

association between diabetes and UI was shown in the present study (Al-Moosa et al. 

2006). 
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5.6.13 Medications/ Diuretics 

Certain drugs can cause or contribute to overflow of urine in ―stress‖ and ―urge‖ 

urinary incontinence.  These drugs consist of anticholinergics, antidepressants, 

antipsychotics, sedative-hypnotics, antihistamines, nervous system depressants, 

narcotics, alcohol, calcium channel blockers, alphadrenergic agonists, beta 

adrenergic blockers, alpha adrenergic antagonists, diuretics and caffeine (Fantl et al. 

1990) (Diokno et al. 1991).  The mechanism of the action of the above drugs in 

causing incontinence is that they cause decreased bladder contractions with retention, 

sphincter relaxation with urinary leakage, contractions stimulated by high urine flow, 

depressed central inhibition of micturition, diuretic effect and depressed central 

inhibition (Weiss 1998). 

5.6.14 Caffeine intake  

Caffeine is a diuretic and a bladder stimulant that can cause a sudden need to urinate, 

and prevent constipation (Klag et al. 2002) (Rao et al. 1998). 

Caffeine tends to irritate the bladder so its consumption may be associated with 

higher risk for UI.  However, the literature found that the mean caffeine intake of 

women with detrusor instability has higher significance than the controls and also 

that caffeine was highly correlated with detrusor instability (Arya et al. 2000; 

Hannestad et al. 2003).  In our study most of the Omani women, when asked ―How 

many times do you go to toilet per day‖, tend to reply by way of ―Whenever I go to 

pray‖, but our question was actually ―Do you pass urine during the day more than 8 

times per day?‖ (frequency).  This may be the reason it is not considered significant 

in the other study (Roberts et al. 1998) and similar to the present study. 
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5.6.15 Circumcision 

Female circumcision can cause late medical complications such as UI (Elchalal et al. 

1999).  However, women who were circumcised were not significantly at a greater 

risk of urinary incontinence.  Prevalence of circumcision was high, therefore the 

association was difficult to detect. 

5.7  Bother 

It was reported in some studies that women with UI were ―bothered‖ by the 

condition; and it was demonstrated in other studies such as in Michigan, that 

African-American women were more bothered than other groups (Lewicky-Gaupp et 

al. 2009).  Ruff et al. (1996) reported that in African American women, 55% were 

bothered, 14% of whom suffered ―major bother‖.  In the present study, a similar 

result was found, although the degree of bother was higher.  This may be due to 

Islamic culture, in which one would need to change their clothes before each session 

of prayer if there is even one drop of urine on their clothing.  Omani women have 

shown a high prevalence of UI affecting their prayer.  It was demonstrated in the 

present study that severe UI affects their prayers by as much as 29.1%; in contrast 

with the other studies in Gulf countries where the effect of severity on prayer was not 

considered. 

Urinary incontinence also affects Omani women more whilst doing housework, as 

compared to Qatari (20%) and UAE women (4.9%).  Moreover, women suffering 

from UI could feel a sense of social isolation. 

5.7.1 Sexual activity 

Saleh and Rizk reported that there is a relationship between sexual activity and 

incontinence (Rizk et al. 1999; Saleh et al. 2005). Bø (2000) also found that among 

women affected with UI, some complained that they also have problems with their 
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sexual activities, especially in the case of SUI.  However, they all showed 

improvement with treatment that consisted of strengthening of pelvic floor muscles 

(Bø et al. 2000). Depending on diagnosis, the impact of incontinence on sexual 

relations varies.  With those having bladder instability experiencing SUI (Shaw 

2002) it is more common. 

5.8  Care- seeking 

It was demonstrated in others studies that the majority of women who experienced 

UI do not seek care for the problem.  Care-seeking for UI among women is low.  

Many also feel embarrassed, and others believe UI to be normal in older women.  

There is a need for strategies aimed at educating the public and encouraging care-

seeking for UI (Harris et al. 2007; Rizk 2009; Roberts et al. 1998). 

Compared to the present study, the prevalence of care-seeking was higher in the 

other Gulf countries where 30.9% of UAE women and 45.8% of Qatar women 

affected by UI had sought treatment (Rizk et al. 1999; Saleh et al. 2005).  However, 

in the present study, many women did not consult health professionals or discuss the 

condition with their families or friends.  This may be due to lack of knowledge about 

the condition and availability of treatment in Oman.  Furthermore, the differences in 

the prevalence of care-seeking and the particularly high prevalence in the other Gulf 

countries may be attributed to the recruitment area for these studies as some women 

may have felt more at ease to seek treatment in a hospital setting. 

5.9  Treatments  

It is known that UI can be distressing and cause or contribute to physical, and 

psychological morbidity in women of all ages (Chiarelli and Brown 1999; Hunskaar 

et al. 2000). In Oman, there are different methods of treating UI, including surgical, 

medical, and physiotherapy treatments.  However, the physiotherapy treatment of UI 
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in Oman is very limited, which could be due in part to the shortage of professionals 

such as specialist physiotherapists, and resources.  Physiotherapy treatment can 

produce much better results than general instructions given by general practitioners 

(Janssen et al. 2001 ). Physiotherapy treatment modalities vary, including approaches 

with or without appliance biofeedback.  Pelvic floor muscle (PFM) training and 

electrotherapy treatment has proved to be effective treatment for female urinary 

incontinence (Bø 2003; Laycock and Holmes 2003). 

The identified risk factors can be managed by proper treatment. To our knowledge, 

the physiotherapy intervention for UI in Oman is limited.  The finding of this study 

can be used as a database to provide comprehensive planning for the treatment of UI 

in Oman. 

5.10  Strengths of the study 

The strength of the present study is that the prevalence of UI has not been 

investigated in Oman to date, apart from this field tested study done in the Willat 

Seeb, Muscat region. 

Recruitment door to door and face to face interview method was most suitable for 

this study as a substantial proportion of potential respondents would be unable to 

respond without assistance due to limitations in literacy as shown in Table 1 if other 

methods were used.  It is a strength of this study that face-to-face interviews were 

conducted as this yielded a very high response rate, which could not have been 

expected had another method, such as a postal self-reported questionaire, been 

applied. 

Despite potential difficulties, the researcher still managed to finish collecting the 

data.  When going for the interview it was difficult to be sure of what would be the 
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best time to find the subjects at home, especially without pre-arranged appointments.  

Omani women‘s usual activities for the day include socialising over coffee in the 

morning and afternoon, visiting neighbours, relatives, the ill, and being in attendance 

at weddings and funerals.  At the time of our study, the weather added to the 

discomfort as it was very hot during our visits. 

5.11  Recommendations  

The high prevalence of urinary incontinence among women in Oman proved the 

need to address the problem of various types of physiotherapy management of UI 

and the offer of more health education to the public.  The evidence shows that 

incontinence can have a serious and demoralising effect on ADL for sufferers of UI. 

To encourage and to develop the continence service which can be in partnership with 

ICS, and to encourage all other members such as physiotherapists, urologists, 

gynecologists and nurses to participate in specific health education programmes.  

―Prevention is better than cure‖ is a valid motto in this instance.  The formation of a 

national continence organisation is essential in order to provide the crucial point for 

development of comprehensive continence services.  This organisation should 

provide the structure for affiliation between sufferers, health care professionals and 

the institutions, for example hospitals and health care centres. 

 To increase the degree of awareness in the female population and among health 

professionals, regarding urinary incontinence.  This will help to break down the 

cultural barriers and behaviours, as well as giving justification to health-seeking 

behaviours. 
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Public health programmers should provide information to all women, and strategies 

for prevention and treatments should be implemented, especially in younger 

populations who can then pass the information to the next generation. 

Co-operation between the health professionals such as urologists, gynaecologists and 

physiotherapists should be encouraged to ensure better care and positive results for 

our incontinent women. 

To provide manpower such as physiotherapists who are able to assess and treat UI in 

all regions of Oman.  Also, to provide short courses for the physiotherapists who are 

willing to work in an area of expertise that can benefit such a large number of 

women. 

To provide antenatal and post natal exercise groups in all hospitals, as prophylaxis 

against the occurrence of UI. 

To encourage the physiotherapy management of UI in all regions of Oman. 

Clinical and epidemiological studies must be encouraged and promoted. 

To conduct a study that includes male and female subjects with a large sample size is 

highly recommended, as no previous study of this kind has been conducted in Oman. 

To conduct a study of diabetes and its effects on the population suffering from UI as 

it appears to be a high risk factor. 

To conduct the use of a questionnaire and urodynamic (GOLD STANDAND) as 

confirmation of UI. 

To conduct research regarding any aspect of female circumcision in the young 

population to prove that it is still in practice, and for further investigation, as it has 

been proposed as an example of a high risk for UI. 
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5.12  Limitations of this study 

The study population consisted only of women in the general population of Oman 

and no men were included.  In addition, because there were no data on pre-existing 

conditions for participants and a lack of epidemiological studies and of a clinically 

evidence based research in UI, it was a more difficult undertaking.  The prevalence 

rates in this study may not be considered as representative of the Omani female 

population, neither can be generalised to the population as a whole. 

5.13  Conclusions 

This study provides support that there is a high prevalence of urinary incontinence 

among Omani women. It is essential to note that the risk factors that have been 

identified can all be improved through treatment.  At the moment the treatment for 

urinary incontinence in Oman is limited. The findings of our study suggest that there 

is a vital need for greater availability of treatment. The data we have collected and 

collated will be significant in future planning of treatment and health awareness in 

Oman. 
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Appendix 4 Letter requesting permission to conduct the 

study 
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Appendix 6 Approval from Ministry of National Economy 
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Appendix 7 Questionnaire in English 

 

Urinary incontinence and severity tool 

 

Study No                                       Date: 

 

 

  

 

Region  

 

 

District (Wilayat) 

 

Locality  

 

 

  

 

 

 

 

 

Not 

completed  

 

 

Reason  

 

Time taken 
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Demographic status 

Q1 A) In which year were you 

born?  

If the lady answers Q 1.A go to 

Q 2 

If the any woman is not be able 

to answer  the question (A) go 

to question (B) 

 

 

b) How old are you? 

If the woman is not able to 

answer question (A) and (B) 

will be (C).  

 

 

Unknown  

 

Q2  

In which country were you born? 

 

 

Q3 

 

What is your marital status? 

 

Married                                1 

 

Divorced                              2 

 

Widowed                             3 

 

If the answer is never married 

after Q14 go to Q 20 

 

Never married                     4 

 

Q4  

Can you read the paper? 

 

If  NO 

Can you read the Holly 

Qur'an? 

 

Yes            1                No           2      

 

 

 Yes           1               No           2 
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Can you write 

 

Yes            1              No            2 

 

Q5 

 

Did you attend school? 

 

Yes            1                No           2 

Q6  If yes which one  

 

 

 

 

 

 

 

 

 

Primary                                     1   

 

Intermediate                               2 

 

Secondary                                 3 

 

Diploma                                    4 

 

Bachelor degree                        5 

 

Post graduate                            6  

 

Q7  

 

  

Weight in kilograms 

 

 

                    Kg 

 

 

Q8 

 

Height in centimeters 

 

  

                    Cm 
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Obstetric & Gynaecology History  (Risk Factors) 

 

Q 9 

 

 

Do you have regular period? 

(menstruation) 

 

 

Yes            1         No           2               

 

 

Q10 

 

 

If no has your period stop less than 

12 months? 

 

 

 

 Yes           1         No           2 

 

Q 11 

 

 

 

 

 

If no has your period stop for more 

than 12 months? 

 

 

Yes         1            No           2 

Q 12 

 

 

 

If yes  

 

How many years? 

 

 

Year  

    

 

 

Q 13 

 

 

 

 

 

 

 

Type of menopausal 

 

 

 

 

 

 

 

Natural            1 

 

 

Surgical           2 

 

 

Other                3 

 

 

Q 14  

 

Do you use Hormone replacement? 

 

 

 

Yes         1           No        2 

 

 

 

If the answer is never married after Q14 go to Q 20 

 



   

 

 

 

 

 

 

 

 

 

 

 

 

 

Q15 

Number 

of 

Babies 

 

TYPE OF DELIVERY 

No Date Of 

birth  

Normal / 

Vaginal 

Forceps  

Vacuum 

Episiotomy 

/cut stitches   

Section/ 

operation 

 

Hosp  

 

Home 

 

Other 

0         

1         

2         

3         

4         

5         

6         

7         

8         

9         

10         

11         

12         

A
p

p
en

d
ices 

1
7

7
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Q16 

 

Have you had miscarrage? 

 

Yes         1          NO         2  

 

Q17 

 

If yes, how old was the 

pregnancy? 

 

 

 

< 25 weeks                       1 

 

 

 25 weeks                       2 

 

Q18 

 

If yes, how many miscarrages 

you had 

 

 

 

Q19 

  

Do you use oral contraceptives?  

               

 

Yes         1           No         2 
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Urinary incontinence and the types 

  

Q20 

 

Do you understand what urinary 

incontinence is? 

 

 

Yes         1     No         2 

 

Q21 

 

Do you have any urinary leakage while 

coughing sneezing, laughing, lifting 

heavy items? 

 

Yes         1     No         2 

 

 

Q22 

 

When you have a sudden and strong 

urge to pass urine,  

Do you have an involuntary loss of 

urine? 

 

If Yes from any of the above Q go to 

Q23  

If No from all above Q 20, 21 & 22 go 

to Q 27  

 

Yes         1      No       2 

 

 

Q23 

 

When did leakage start?  

 

 

 

You may tick more than one box 

 

 

 

 

Before marriage                  1                       

 

 

After marriage                     2        

 

 

During pregnancy                3                   

 

 

After childbirth                    4                     

 

 

If Yes which one  1
ST

          5             5 

 

 

                              2
nd               

6
    

 

 

                             3
rd                

7
    

 
                 

 

                    Above 3           8  
 

                                                           

After menopause                 9          9 
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Q24 With the leakage, do you wet your 

clothes? 

Yes        1       No       2 

Q25 If yes is it 

 

 

Underwear                1 

Outer wear                2  

Dress (outer)             3 

Q26 Do you wear any pad to protect your 

underwear? 

 

Yes        1       No         2 

Q27 

 

Do you change your underwear after 

urine leakage? 

 

 

Yes         1        No          2 

 

Q28 

 

How many times do you change your 

underwear clothes or pads during the 

day? 

 

1                                     1 

 

2                                    2 

 

 

3 and above                    3                
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Q29 How often do you have 

involuntary loss of urine? 
Less than once a month          1 

 

Once or more per month        2 

 

Once or more per week          3 

 

Every day/or night                  4 

Q30 How much urine do you leak 

each time? 
Drop or little                     1 

Small amount                    2 

Large amount                    3 

Q31 Does urinary leakage bother 

you? 

yes          1                 No         2         

Q32 If yes, how much does it 

bother you? 
Little bit                               1 

Some bother                         2 

A major problem                  3 

Q33 Does your leakage affect 

your praying? Yes         1              No         2 
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Q34 If yes  

 

A little bit              1 

 

Moderate               2 

 

Extremely              3 

 

Q35 Does your leakage affect your Sport 

activity? 

 

Yes         1       No         2 

Q36 If yes  

 

A little bit             1 

Moderate              2 

Extremely             3 

 

 

Q37 

 

Does your leakage affect your 

House work or other? 

 

Yes         1         No         2 

 

Q38 If yes  

 

A little bit             1 

Moderate               2 

Extremely             3 

Q39 This Q not applicable to Q3 never 

married 

Does your leakage affect your 

Sexual activity? 

 

 

Yes         1      No         2 

 

Q40 If yes  

 

A little bit              1 

Moderate               2 

Extremely              3 
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Q41 Have you had any vaginal surgery for the 

treatment of urinary leakage or prolapsed?  

(Have you had vaginal repair? 

 

Yes        1             No        2 

Q42   Did you discuss your urinary incontinence 

problem with anyone? 
Yes         1          No          2  

Q43 If yes which one? 

 

Mother                            1 

Husband                          2 

 Sister                              3 

 Friend                             4 

Q44 

 

Have you consulted any health 

professionals about the urine 

leakage? 

Yes                 1   No            2 

Q45 If yes which one?   

 

 

 

 

 

A doctor                                1 

A physiotherapist                  2 

A traditional                          3 

Other                                     4 

Please specify  

 

Q46 If no why?       
Embarrassed                              1                    

Don‘t know that it is a               2 

problem 
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Q47 Do you pass urine during 

the day more than 8 

times per day? 

Yes         1                              No        2 

Q48 

 

Do you pass urine during 

the night? 

 

Yes         1                    No        2 

Q49 Do you suffer from any 

chronic cough? 
Yes         1  No         2 

 

If yes, Always             1 

Some times                 2 

Q 50 Do you suffer from any 

allergies which can 

cause  

 sneezing? 

Yes        1   No         2 

 

If yes, Always             1  

 

 Some times                 2 

Q 51 Do you suffer from 

burning sensation while 

passing urine? 

Yes         1  No         2 If yes, Always             1 

 

Some times                  2 

 

Q52 Do you empty your bowels less than 

three times a week? Yes        1                No        2 

Q53 How is the stool? 
Hard          1           Soft         2         
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Other health issues 

Q54 

 

 

 

 

 

 

 

 

 

 

 

 

 

A) Have you ever been told 

by  a doctor that you have 

Diabetes? 

Yes         1     No        2 

 

B) Have you been told by a 

doctor that you have high 

sugar levels in your urine? 

Yes         1     No        2 

 

C) Have you been told by a 

doctor that you have high 

sugar levels in your blood?  

 

Yes         1      No        2 

D) Have you ever been told 

by a doctor that you have 

Diabetes while you‘re 

pregnant? 

 

if No from the above Q 

A,B,C&D go to Q57 

 

Yes         1    No        2 

          

Q55 If yes, how many time 

Are you taking any oral 

medication for diabetes 

(tablets)? 

 

 

Yes         1    

 

 No         2 

 

 

 

 

 

 

 

Once a day         

1 

 

Twice a day        

2   

Three times a day      3 

       3 

Four times a day                                                           

        4 

Q56 

Are you using insulin injection?           

 

 

Yes           1 

 No           2 

 

If yes, how 

many times? 

Once a day        1 

Twice a day         2 

Three times a day                          

3      3     

Four times a day          

4      4 
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That completes the questionnaire. 

Thank you for your time. 

 

 

 

Q57 

 

 

 

 

 

Do you take any other medication 

(for heart/blood Pressure), which 

can let you go to urinate very  

frequently? 

 

 

 

Yes        1                        

 

No          2 

 

 

If yes, how many times 

 Once a day              1         

 Twice a day              2 

Three times              3 

Four times a day        4     

Q58 Do you drink coffee? Yes         1         No        2 

 

Q59 If yes, How often? 

 

daily                         1        

 

weekly                      2 

 

Occasionally            3    

 

Q60 If daily, how many cups a day? 

 If weekly, how many cups a 

week?   

If occasionally, how many cups 

monthly 

 

                               1                      

                               

                               2                            

 

                              3                                                               

Q61 Are you circumcised? Yes        1                No           2 
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Appendix 8 Questionnaire in Arabic 

 

                         

 

  

 

                                                                                              

         ∕                      ∕                                           :         : 
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               )    

  

                                                                    

) (  

 

 1 

 

 

 

        )    

) )                                             ( √)     

 

 

 

           (  

 

 

 

 

 

 
                                                                             

 2  

 

1                 

 

                        

 

 3 

 

2                  

 

3                               

 

 

4                  

 
                                            14                 

20 

 

 2                              1                                           

                                        

    2     1 

 

       

       2                              

1 

 

 

                          

 

 

                                          
                                                                          
 

                  

 

 4 
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    2                           1       

    

 

                                                     

                    

 

 

 5  

 
                                      1  

 
               5  .                              

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 6  

 

 2        

 

    3                  

 

    4       

 

    5          

 
                                   6   

 
    

 
                  

 

 

 

 7 

 
   

 
                    

 

 

 

 8  
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                    )            ( 
  

 

            2  1         

 

 

                                     )       (                    9  

 

2    1      1      
                                             ,     12       

                                                                 
14 
 

 10  

 

2             1                        

 
                               

 

 

 11 

 

 

                     
                                                                

 

 12 

                      
                     1               

                                                                     
 

 13  

 
                  2               

 

 

                       3      

 

                 1                 2 
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Appendix 9 Data dictionary 

 

 

 
 Questions Definition  Source of 

validation 

1 a) In which year were you born? 

 

 

 

b) How old are you? 

 

 

 

 

c) Unknown 

 

Age will be calculated as the present year 

minus the year the lady born, eg (2007-1990 

= 17) 

If the lady answers Q 1.a go to Q 2 

If the lady is answer  question (a) go to 

question (b) 

 

b) How old are you? 

If the lady is not able to answer  question (a) 

and (b) the answer will be (c).  

 

If both questions are not answered will be 

recorded unknown 

Omani Censuses 

2003 

2 In which country were you 

born? 

 

Subject will be defined according to the 

country indicated. 

National Health 

Survey 2001 

(Australian Bureau 

of Statistic 

3 What religion do you practice? 

 

Islam  

 

Christian  

 

Other  

 

Subject will be defined according to the 

three categories indicated. 

 

4 What is your marital status?  

 

Married 

 

 

Divorced 

 

 

Widowed 

 

Never married  

 

Subject will be defined according to the four 

categories indicated. 

Omani Censuses  

2003 

 

 

 

 

 

 

 

 

 

 

5  

Did you attend school? Yes 

                                       

                                     No 

 

If yes which one  

 

Primary  

 

Secondary  

 

Bachelor degree 

 

Post graduate 

 

If No can you Read Yes  

 

                                 No  

 

                     Write   Yes  

 

                                  No 

 

 

 

 

 

 

 

 

Subject answer Yes will be defined 

according to the six levels. 

 

 

 

 

 

 

 

 

 

 

 

 

If the subject answers Yes will be defined as 

literate. 

If the answer is No she will be defined as 

illiterate.     

  

 

 

Omani Censuses 

2003 
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6 Weight in kilograms (kg and 

grams)? (to the nearest 0.5kg) 

 

 

The researcher and other 

interviewers, will use the 

weighing scale in kilograms.  

  

Table 1. This will be used to calculate 

the body mass index (BMI). The 

formula for the calculation is weight 

in kg divided by square of height in 

metres (kg/m2). 

Table 2.  

www.who.int.entit

y/mediacenter/facts

heets/fs311/en/ 

 

www.who.int/bmi/i

ndex.jsp?introPage

=intro_3.html 

7 Height in centimetres (cm) 

 

 

(to the nearest 0.5cm)  

Height using a  metal  tape 

measure in centimetres 

 

Table 3. This will be used to calculate 

the body mass index (BMI). The 

formula for the calculation is weight 

in kg divided by square of height in 

metres (kg/m2). 

Table 4. The World Health 

Organization (WHO) defines 

underweight as BMI below 18.5 

"overweight" as a BMI equal to or 

more than 25, and "obesity" as a 

BMI equal to or more than 30. 

 a) Any one who will have BMI 25 and 

       above will be defined as overweight. 

 b) Any one who will have BMI30 and 

      above will be defined as obesity. 

 c) Any one who will have BMI below 

      18.5 will be defined as underweight 

www.who.int.entit

y/mediacenter/facts

heets/fs311/en/ 

 

www.who.int/bmi/i

ndex.jsp?introPage

=intro_3.html 

 

8 How long ago was your last 

period? (Menstruation) 

 

Last week 

 

Last month 

 

Last six month 

 

Last year12months 

 

If the answer is less than twelve  

month go to Q13 

 

 

If the answer is above 12 month  

go to Q 9 

 

 

 

Menopause occurs with the final menstrual 

period (FMP) which is known with certainty 

only in retrospect a year or after the  

Last year12months t‖  

Any lady who is 45 years and above, stop 

getting her period 12 months ago will be 

defined as ―nature menopause if younger the 

cause should be given eg pathology. If the 

lady has her period go to Q 12 

(Society 2004) 

http:www.menopau

se.org.au/public/co

ntent.asp?PageID

=7  

 

 

9  

Age at menopause 

 

 

Should be recorded in years 

 

10 Do you know why your periods 

stopped?   

                  Natural  

                           

                 Surgical 

 

                 Other  

 

Subject age 45 and above will be defined as 

natural menopause. And the rest will be 

defined in two categories.  
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11 Do you take hormone 

replacement therapy? Yes  

                                  

                                    No 

 

A subject who answers Yes will be defined 

as a hormone replacement therapy user.  

 

12 Do you use oral contraceptives?  

               

                              Yes  

 

                     

                               No 

 

A subject who answers Yes will be defined 

as taking contraceptive pills. 

 

 

 

 

 

 

13 Number of deliveries 

 

 

Date of childbirth 

 

  

Type of delevary: 

Normal/vaginal 

       Forceps 

 

       Vaccum 

 

       Episiotomy 

 

       Section  

 

Number of deliveries will be defined as 

number of children who were born either 

dead or alive.  

The date of childbirth will be defined as the  

interval between child to child  in years.  

 

Subject will be defined  according  to the 

four categories given. 

 

For episiotomy if a lady does not understand 

the word, she will be ask ―did you have a cut 

or stitches?‖  

―Have you had an operation?‖ 

 

 

 

14 Have you had miscarriage? 

  

Yes                               No 

 

 

If yes      25 weeks  

 

               25 weeks 

 

 

 

If the subject answers Yes and 25 weeks and 

above it will will be defined as normal 

delivery. 

 

 

15 Have you heard about urinary 

incontinence before? 

 

Yes                           No 

Any subject who answers Yes will be 

defined as having heard about UI but the one 

who answers No will be defined as not 

having heard about UI  

 

16 Do you have any urinary leakage?  
 

Yes                            No 

If answer is Yes she will be defined as 

having incontinence and if the client 

answers No the researcher will continue 

with the following questions. This question 

will identify the prevalence of urinary 

incontinence in Omani women. 

This is the  ICS definition ― any involuntary 

leakage of urine‖(Abrams et al.,2003) 

International Continence Society (ICS) 

Women who respond ―Yes‖ will be defined 

as incontinent.  

 

International 

Continence Society 

(ICS) 

(Abrams et 

al.,2003) 

17 Do you have any involuntary 

loss urine when you are 

coughing, sneezing, and 

laughing, lifting heavy items?  

 

Yes                   No  

Any lady who answers Yes will be defined 

as having UI and SUI  

 

Stress urinary incontinence is defined by 

(ICS) ―a complaint of involuntary leakage 

on effort or exertion, or coughing or 

sneezing‖ ((Abrams et al., 2003) 

 

 

 

 

 

 

 

International 

Continence Society 

(ICS) 

(Abrams et al., 

2003) 
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18 Do you have involuntary loss of 

urine in connection sudden urge 

to pass urine? 

 

Yes                   No 

Any lady who answers Yes will be defined 

as having urge incontinence. 

 

 

Urge incontinence is define by (ICS) ― a 

complaint of involuntary of leakage 

accompanied by or immediately preceded by 

urgency‖ (Abrams et al.,2003) 

 

 

 

 

 

 

 

International 

Continence Society 

(ICS).(Abrams et 

al., 2003) 

19 With the leakage do you wet  

your underwear clothes? 

Yes                 No 

  

if yes  

Under wear  

 

Out wear  

 

Any lady who answers Yes will be  

defined that she wet her clothes and the  

question below will be defined according  

to two categories.  

 

 

20 How many times do you change  

your clothes or pads before 

praying during the day due to leakage? 

 

0 

 

1-2 

 

3-4 

 

5 and above 

 

 

 

Any subject answer will be defined 

according to the level given. 

Saleh 2005 

21 Do you wear any pad? 

 

Yes                 Non 

 

Any lady who answers Yes will defined as  

a pad user 

 

22 When did leakage start? 

 

Before marriage 

 

After marriage 

 

During pregnancy 

 

After childbirth  

 

Yes                             No 

 

If Yes which one 1
ST

  

 

                             2
nd 

 

                             3
rd 

 

                   Above 3 

 

 

 

 

 

Subject will be defined start leakage 

according to the categories given.  

If the subject answers Yes after childbirth 

she will be defined as having UI after 

childbirth and the following will be placed 

in four categories. 
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23 

 

How often do you have in 

voluntary loss of urine? 

 

1. Less than once a month 

 

2. Once or more per month 

 

3. Once or more per week 

 

4. Every day/or night 

 

Subject will be allocated to categories and 

then we will use the formula of Sandvik. 

Severity will be calculated using the result 

of question 23 multiplied by question 24, 

using this formula: ―In the level severity 

index, responses to the second question are 

the first aggregated into drops (1) and more 

(2), and then multiplied with the frequency, 

resulting in the following index values (1-

8):” In severity the index has 3 level 

1-2= slight 

3-4= moderate 

6-8= severe 

 

 

(Sandvik et al 

2000) 

24 How often do you have involuntary  

loss of urine? 

 

1. Drop or little 

 

2. Small amount 

 

3. Large amount 

 

 

A severity index developed by Sandvik et al 

was for the epidemiology studies to evaluate 

the degree of incontinence index was 

calculated was by multiplying the reported 

frequency by the amount of leakage. 

(Sandvik et al., 2000) 

Subject will be allocated in four categories 

(Sandvik et al 

2000) 

 

 

 

 

 

 

 

 

25 How much urine do you leak each 

 time? 

 

2-4 

 

5-8 

 

9-12 

 

More  

Any one who passes urine more than eight 

times a day will be recorded as having 

urinary frequency. 

 

The normal voiding per day should not be 

more than 7-8 times (day 

frequency)(Sapsford, 1998). 

 

(Sapsford, 1998). 

26 How often do you pass  

urine night times? 

 

0 

 

1 

 

 

2 

 

 

3 

 

More 

 

 

 

Any one who answers one and above will be 

recorded as having nocturia  

 

Nocturia is when you get up to pass urine 

one or more times at night.  

 

International 

Continence Society 

(ICS).(Abrams et 

al., 2003) 

27 How much does urinary leakage 

 bother you?      

No problem   

          

A small nuisance   

 

Some bother 

 

Much bother 

 

 

A major problem 

 

 

Subject will be defined as bothered if she 

did not answer No problem, and then will be 

defined according to four categories. 

EPICONT 

(Sandvik et al., 

2000).  
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28 How do you experience your  

Leakage, problems? 

Praying  

 

Sport activity 

 

House work or other 

 

Sexually 

The subject will answer one or more 

activities and then be defined as having 

leakage problem with activities and each 

activity will be identify in different category 

below.   (Not at all (1), A little bit (2), 

Moderate (3),  Quite a bit (4),  Extremely (5) 

 

 

 

29  Would you discuss your urinary 

 leakage  with  

 

                 Mother  

    

                 Husband  

 

                 Sister    

 

                 Friend  

 

                 Doctor  

 

                None 

 

 

Subject will be defined according to up to 

four categories 

 

30 Have you consulted any of  

health professions  

due the urine leakage? 

    

Yes                      No  

 

If yes which one  

  

A doctor 

 

A physiotherapist 

 

 

 A traditional 

 

 Other specify 

 

 If No why embarrassed  

 

                  Normal  

 

                  No help  

 

                  Other  

 

If any lady answers No this will be defined 

as not seeking help. If yes, she will be 

defined as seeking help and will be allocated 

to the different category given    

 

31 Do you suffer from any cough? 

 

Yes             No 

 

 

If yes, Always  

 

           Periodic 

 

Any lady who answers Yes will be defined 

as having a respiratory problem 

EPICONT 

32 Do you suffer from any allergies 

 Which can cause Sneezing? 

Yes             No 

 

 

If yes, Always  

 

           Periodic 

 

Any lady who answers Yes will be defined 

as having an allergy problem or (hay fever)  

 

33 Do you suffer from burning  

Sensation while passing Urine? 

Any lady who answers Yes will be defined 

as having a urinary tract infection (UTI). 

(Hacker and 

Moore, 1992) 
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38 Do you take any other medication, which can 

let you go to urinate, very  

frequently?   

Yes                       No 

 

Any lady who answers Yes will be defined 

as being on diuretic medication. 

 

39 Do you drink coffee)? 

 

Yes                          No 

 

If yes how many cups per day 

 

         

Any lady who answers Yes will be defined 

as drinking coffee.  

 

 

Number of cups of coffee defined according 

to how many cups per day  

EPICONT 

(Yngvild et al 

2003) 

40 Are you circumcised? 

 

 Yes                            No 

 

 

 

 

Any lady who answers Yes will be defined 

as being circumcised.  Female circumcision 

refers to the practice of removing parts of 

the woman‘s genitalia, partial or total 

removal of clitoris.  

World Health 

Organization. 

Female genital 

mutilation – a joint 

WHO/UNICEF/U

NFPA Statement. 

Geneve: 

WHO,1997  

 

 

 

41 Have you had vaginal repair? 

 

Yes                           No 

 

 

Any lady who answers Yes will be defined 

as having a vaginal repair.  
 

42  

Do you Smoke? 

 

 Yes                         No  

 

If answer is no, go to question 

 45 

 

The  number of pack years will be calculated 

by multiplying the cigarettes consumed per 

day(in packs) by years of smoking (Yngvid 

S 2003) 

Any subject answering Yes on question 45 

will be defined as a smoker.  

EPICONT 

(Yngvild et al 2003 

43  

If yes how many  

Cigarettes, per day? 

 

The number of cigarettes will be recorded 

and it will be calculated using the above 

calculation. 

 

44 How many years are smoking? 

 
The number of the years will be recorded 

and will be calculated using the calculation 

in question 42 

 

45  

Have you smoked in the past? 

 

Yes                      No 

 

Any lady who answers Yes the subject will 

be defined as a smoker and if No the lady 

will be defined as anon smoker 

 

46 If yes, how many years did  

you smoke? 

 

 

 

The calculation used will be the same 

method as in question 42. 
 

47 How many cigarettes per day? 

 

 

 

The number of cigarettes will be recorded 

and it will be calculated using the above 

calculation. 

 


