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Introduction:
      One of the most common health conditions that affect women is urinary incontinence (UI) (Melville et al., 2002). According to the Agency for Health Care Research Quality, of the 13 million of the incontinent Americans 11 million are women. Urinary incontinence (UI), or loss of bladder control, is a symptom not a disease in itself (NAFC, 2003). A broad range of conditions and disorders can cause incontinence, including birth defects, pelvic surgery, injuries to the pelvic region or to the spinal cord, and neurological diseases. The prevalence of UI in women increases with age. It is estimated that UI prevalence ranges from 17%-55% in older women (Thom, 1998). Urinary incontinence is a costly problem. The estimated annual direct costs of UI in the United States is $ 16.3 billion; most of the cost (76%) is for women 65 years of age and older (Wilson, Brown, Shin, Luc & Subak, 2001). 
      There are three common types of UI. Stress UI is the most common type of incontinence in women and involuntary urine loss is caused by a sudden increase in intra-abdominal pressure. Urge UI is caused by sudden, involuntary bladder contractions. Mixed UI is a combination of stress and urge incontinence. Urge UI is more common in older adults with mixed UI being the most common type of UI in older women (AHRQ, 2003).

      Health care providers often fail to ask older women about their voiding and leaking patterns (AHRQ, 2002). Unfortunately, women who are embarrassed by incontinence may not take the lead by asking for professional help. Underreporting of symptoms of UI to health care providers is a common problem among the elderly. Physical condition may influence the degree of underreporting. In a study of community-dwelling women, approximately 35% had reported their UI to a health care professional (Kirkland, Palmer & Fitzgerald, 2001). On the other hand, 81% of homebound older adults (most of whom were women) referred to a study on UI had reported their UI to their primary care (McDowell et al., 1997). Underreporting can be due to embarrassment (Ashworth & Hagan, 1993). In addition, women may attribute UI to being a woman or believe that it is a normal part of the aging process and not report it to their health care providers (AHCPR, 2003; Kirkland, Palmer & Fitzgerald, 2001; O’Brien, Austin, Sethi & O’Boyle, 1991). 
      Treatment options for UI include surgical, pharmacological, and behavioral interventions. Behavioral therapy is as effective as pharmacological treatment (Burgio et al., 1998). One type of behavioral therapy is pelvic floor muscle or Kegel exercises. Pelvic floor muscle exercises (PFME) consist of contraction and relaxation of peri-vaginal muscle. The aim of PFME is to increase muscle tone and strengthen the rapid response of the pelvic floor muscles (Kegel, 1948). The advantages of PFME include simplicity, low cost and a lack of side effects (Sebastio et al., 2000).

      One of the first line of treatments for many women with urinary incontinence is pelvic floor muscle exercise (PFME). Adherence to PFM training recommendations is associated with significant improvement in PFM strength 
(Bo et al., 1999). However, ongoing adherence to PFME therapy is often poor (Burgio, Whitehead, & Engel, 1985; Dougherty, Bishop, Mooney, Gimotty & Bradford, 1993). Factors that contribute to non-adherence with PFM training are not well established in the literature. 
Psychosocial Impact of Urinary Incontinence:
      According to the Agency for Health Care Research Quality, UI is the unintentional loss of urine (AHCPR, 2001). Urinary incontinence is a distressing problem around the world (Al-Shammari & Al-Subaie, 1999; Samuelson, Victor & Savrdsudd, et al., 2000). The symptoms of UI affect the physical, psychosocial and economical well being of women. 
      Despite the variation in the diagnostic methodologies that are used to measure depression in incontinent women, many studies report associations between depressive symptoms and UI (Steers & Lee, 2001). However, the direction and causality of the relationship between UI and depression is not clear. Some of the common methods used to measure depressive symptoms or diagnose depression in incontinent women have included the Geriatric Depression Scale (GDS), Beck Depression Inventory (BDI), Center for Epidemiological Studies Depression Scale (CES-D), and Diagnostic and Statistical Manual of Mental Disorders (DSM-IV). 
      The prevalence of depressive symptoms in elderly women with UI is higher than in men with UI. Dugan and colleagues (2000) followed 668 adults age 60 years and older over a 12-month period. Depression was assessed using the Short Screener for Depressive Disorders, and UI was assessed by self-report. The prevalence of depressive symptoms was 43% in incontinent and 30% in continent individuals (p=.05). Depressive symptoms were significantly related to being a woman (OR=1.27) and to UI (OR=4.67).

      Bogner and colleagues (2002) examined the relationship between UI and psychological distress in 781 women. Incontinence was measured by self-report, and psychological distress was assessed using the General Health Questionnaire (GHQ). The GHQ consists of four subscales measuring somatic symptoms, anxiety and insomnia, social dysfunction, and severe depressive symptoms. Psychological distress was assessed at baseline in 1981 and at 13-year follow-up. At follow-up, of the 158 subjects who reported UI, 127 (80%) were women. The association between UI and psychological distress was evaluated using multiple logistic regression. Persons with UI were more likely to have psychological distress as measured by the GHQ than were persons without UI (OR = 1.74, 95% CI= 1.13-2.68). Women who reported that UI interfered with their daily activities were more likely to have depressive symptoms (OR=4.02, CI=1.86-8.70) than those whose UI did not interfere with daily activities. 

      Nygaard, Turvey, Burns, Crischilles and Wallace (2003) examined the relationship between incontinence and depressive symptoms in a population-based cross sectional study of women 50 to 69 years of age who participated in the third interview of the Health and Retirement Study. Depression was diagnosed using the CES-D criteria and incontinence was diagnosed based on the self-report of UI symptoms during the last 12 months. Women with severe incontinence were more likely to have depressive symptoms than continent women (OR= 1.82, CI=1.26-2.63). 
      Engberg and colleagues (2001) examined the prevalence of depressive symptoms in a sample of men and women age 60 and older with urinary incontinence (n=345). Depressive symptoms were measured using the GDS-15. Approximately half of the subjects (n=173) reported significant depressive symptoms on GDS. Clinical recognition of depression was measured by either a diagnosis of depression in the medical record or the prescription of an antidepressant. Based on these criteria, clinically significant depressive symptoms were recognized in only 39.9% of those with clinically significant depressive symptoms (2 =11.07, p= .004). 
      Depression can influence women’s perceptions of UI symptoms severity. Melville and colleagues (2002) examined the prevalence and impact of depressive symptoms on women with UI. The research study included 280 women 18 years and older (mean age 57 years). Urinary incontinence was assessed using objective and subjective measures. The Primary Care Evaluation of Mental Disorders (PRIME-MD PHQ) was used to assess for depressive symptoms. Quality of life and severity of UI were assessed using self-report measures. Depression was examined in relation to UI type. The probability of having major depression was significantly greater in women with mixed and urge UI (p< .001 and p <.008, respectively) compared to women with stress incontinence. Depressed women rated their UI symptoms as more severe (p<.001), and reported lower quality of life (p<.001) compared to non-depressed women. 
      Zorn, Montgomery, Pieper, Gray and Steers (2002) also examined the association between depression and the three types of UI (stress, urge, and mixed). They compared patients seen at an incontinence clinic to continent patients seen at a urology clinic. Depression was assessed using the BDI. Physical examination, urodynamics, and incontinence history were used to diagnose the type of the UI. The incontinent group consisted of 114 patients (82% were women), and the continent group (controls) consisted of 80 patients (48% were women); the mean age for both groups was 58 years. Depression was present in 32% of the incontinent and in 16% of the continent group. Of the 114 incontinent patients, 31% had stress UI, 29% urge UI, and 30% mixed UI. Depression was present in 14% of patients with stress UI, in 60% with urge UI, and in 44% with mixed UI. Urge and mixed UI were significantly related to depression (p< .001 and p<.008, respectively).

      The observed relationship between UI and depressive symptoms can be understood when the impact of UI on women’s lives is examined. Incontinent accidents can cause embarrassment and concern about the possibility of an unpleasant odor and the individual may need to change clothes if the accidents are large. Urinary accident may be of great concern for women especially when away from home because of these consequences. These concerns can lead to social isolation (Grimby, Milson, Molander, Wiklund & Ekelund, 1993). Social isolation, in turn, has been identified as a risk factor for depression in older adults (Roberts, Kaplan, Shema, &Strawbridge, 1997).

Effectiveness of Urinary Incontinence Treatment:
Pelvic Floor Muscle Exercise:
      Behavioral therapy, in particular pelvic floor muscle exercise, is one of the common treatment options for UI. Behavioral therapy was the preferred treatment choice of women with stress, urge and mixed UI when given the three therapeutic options (surgical, behavioral, or pharmacological) (Diokno & Yuhico, 1995). 
      Behavioral therapy is at least as effective as drug treatment and has no side effects. Goode and colleagues (2002) examined the effects of three different treatment approaches on voiding frequency. Patients were assigned to a drug treatment, behavioral therapy, or placebo control group. Reductions in urinary frequency were significantly greater in the behavioral therapy group compared to the other two groups. Burgio and colleagues (1998) compared the effectiveness of behavioral therapy to drug treatment and a placebo control. Women (n=197) ages 55 to 92 years were randomly assigned to behavioral treatment, drug treatment, or a placebo control. Behavioral treatment yielded a significantly greater reduction in incontinence episodes compared to the drug treatment and placebo control groups (p=.04). 
Adherence:
      It is estimated that 20-80% of people with chronic diseases are non-adherent to their medical therapy (WHO, 2002). The estimated annual cost of all types of non-adherence is as high as 100 billion dollars (Lewis, 1997). Non-adherence is a potential problem for all health conditions, especially chronic conditions. Further, non-adherence is more prevalent in women than men (Brezinka & Kittel, 1997). Non-adherence, in general, poses a considerable economic burden on health services and can result in exacerbation of chronic conditions. Consequently, researchers have been concerned with non-adherence to chronic illness treatments for the past three decades (Ciechanowski, Katon & Russo, 2000; DiMatteo, Lepper & Croghan, 2000; Glazer, Emery, Frid & Banyasz, 2002; Wang et al., 2002). 
      Adherence rates in the U.S. are often lower than adherence rates in many developed countries. An international study compared adherence of hemodialysis patients with therapy (defined as attending dialysis treatment sessions) in four dialysis centers in the United States, four in Japan, and one in Sweden. Information was prospectively collected on missed treatments that met the following criteria: (1) the patient spontaneously and voluntarily did not show up for a scheduled treatment, (2) no prior arrangements were made for missing the dialysis treatment, and (3) the missed treatment was not due to an absolute lack of transportation or hospitalization. Over a 6-month period the rate of missed treatments was 4% for U.S. patients compared to 0% and 0.1% who missed treatments in Japan and Sweden, respectively. The differences in non-adherence rates between US patients undergoing hemodialysis versus Swedish and Japanese patients was significant (p<.001) (Bleyer et al., 1999).

Adherence to PFME:
      The short-term effectiveness of PFME in the management of urinary incontinence is documented (Berghmans et al., 2000). The short-term success rate of PFME as measured by gains in the strength of the vaginal muscle and or a decrease in number of urinary accidents varies from 25%-61% depending on the type of the program (Nygaard, Kreder, Lepic, Fountain & Rhomberg, 2003). Follow-up studies (1-10 yrs.) report PFME success rate of 27%-76%. However, PFME effectiveness is often hampered by non-adherence. In fact, follow-up studies indicate that women with UI, in particular, fail to maintain improvement due to non-adherence to recommended PFME regimens (Benvenuti et al., 1987; Cammu & Van Nylen, 1995; Cammu, Van Nylen, & Amy, 2000). 
      Many researchers refer to the success rate as an indicator of adherence with PFME. The underlying assumption is that individuals who improved following PFM training were adhere to treatment recommendations. However, few studies have reported the adherence rates of participants. 
      Dougherty, Bishop, Mooney, Gimotty and Williams (1993) examined the efficacy of PFME in 65 middle-aged and elderly women. The intervention was comosed of 16 weeks of at-home exercise (three times/wk). The subjects submitted written records on adherence to the PFME each week. During the treatment, 11 subjects withdrew for personal or for unknown reasons. Moreover, the remaining subjects performed only 80% of the prescribed exercises. Follow-up at 14-20 months demonstrated that only 13% of women were doing their exercise as prescribed.

      On the other hand, Bo, Talseth and Holme (1999) reported high adherence among women in Norway. One hundred seven women (age 24 to 70 years) were randomly assigned to one of the following groups: PFME, vaginal cones or electrical stimulation. Improvement was assessed by pad test and self-report of the severity of UI. Short-term adherence with PFME was 93%, and it was significantly greater (p<.001) than adherence to the other two treatments. 


Factors Related to Adherence:
      Glasgow (1991) proposed a self-management model to explain factors associated with adherence in diabetic patients. He proposed that psychological factors (e.g., emotional status, self-efficacy and one’s personal model of disease) and social and environmental factors (e.g., social support and economic status) influenced adherence in patients with diabetics. In this model, biological factors (e.g., duration of diabetes) also influences adherence, but do so indirectly by influencing health outcomes with feedback that impacts adherence. These factors may also predict adherence to PFME used to treat UI. The factors selected for examination in this study were based on 1) factors theorized to influence adherence and health-related outcomes in the Glasgow Self-Management Model and 2) data that were available in the two randomized controlled trials (Figure 1).




Figure 1. Application of the Glasgow Self-Management Model

The Relationship Between Depressive Symptoms and Adherence:
      Although not all depressed persons are non-adherent, depression has been identified as one of the common barriers to adherence to medications (Carney, Freedland, Eisen, Rich & Jaffe, 1995; Ciechanowki, Katon, & Russo, 2000; Spiers & Kutzik, 1995; Wang et al., 2002) and adherence to treatment visits (Bleyer et al., 1999; Kraus et al., 2001; 2002). DiMatteo, Lepper and Croghan (2000) conducted a meta-analysis study to examine the effects of depression on patients’ adherence to a variety of treatments and behavioral therapies. Across all of the studies depression was reported as a risk factor for non-adherence. 
      Kraus et al. (2001) examined psychiatric symptoms as possible predictor for non-adherence to interferon (IFN) in patients with hepatitis C. Seventy-four patients with chronic hepatitis C were assessed for depression using the Symptom Check List 90 Items Revised scale. Non-adherence was defined as missing at least two scheduled visits during follow-up without stating the reason or not show up for the initiation of IFN therapy. It was estimated that 23% of the patients were non-adherent to treatment. Further, depression was significantly (p = .015) associated with non-adherence.

      Empirical evidence suggests that depression interferes with adherence to a variety of prescribed treatment regimens. No studies, however, have been found that examined the impact of depression on adherence to a PFME regimen. Therefore, this study will examine the relationship between depressive symptoms and adherence to a PFME regimen. 
The Relationship Between Social Factors and Adherence:
Caregiver and homebound status:
      About 20% of disabled older adults in the US rely on formal caregivers; 35% rely on informal caregivers and 16% combine informal and formal care. Caregiver (formal or informal) support is important in patients’ adherence to treatment regimens (Fosu, 1995). When caregivers are taught to guide the patients, adherence is high (McCurry et al., 1998). Caregivers may also promote adherence to the treatment regimen by providing a supportive social environment. In addition, homebound status may influence adherence. Individuals who are homebound, particularly those who live alone, often have limited opportunities to socialize with family and peers. Thus, homebound elderly may not have adequate social support to stimulate them to be involved in managing their UI. 

Living arrangements:
      Living arrangements may have impact on adherence to PFME. However, the direction of the relationship is undetermined. Findings regarding the relationship between living alone and non-adherence to medical therapies are conflicting (Barat, Anderson & Damsgaard, 2001; Esmail, Brazil & Lam, 2000; Fosu, 1995; Toljamo & Hentinen, 2001).

The Relationship Between Biological Factors and Adherence:
Age: 
      Fosu (1995) examined the relationships between age and adherence in 4, 893 hypertensive elderly. Fosu concluded that there was significance difference in adherence between patients who were less than 85 and those who were over 85 (2 =7.59, p=.05). Adherence increased with age between 65-84 years and decreased with age 85 and over. Additionally, Miller and Champion (1996) examined the impact of selected demographics on adherence to mammography guidelines in a sample of 1, 083 women 50 years of age and over. Miller and Champion demonstrated that there was a significant correlation between age and adherence to recommendations (r= -.18, p=.05). Older age was associated with non-adherence to mammography guidelines. Park, Morrel, Frieske and Kincaid (1992) and Park and colleagues (1999) confirmed that non-adherence to medications was significantly higher in the old-old (71 and older) compared to the young-old (60-70 years). On the other hand, Corneya, Friedenreich, Sela, Quinney and Rhodes (2002) concluded that age was not a predictor of adherence to exercise in a randomized clinical trial. 

Cognitive Function:
      Salas, Veld, Linden, Hofman, and Stricker (2001) performed a prospective population based study in elderly patients receiving anti-hypertensives to investigate the effect of mild cognitive impairment on adherence. The risk for non-adherence was twice as high in persons with impaired cognitive function (MMSE < 25) than the risk in individuals with normal cognitive function (MMSE  25) (RR= 2.0). Additionally, O'Brien and colleagues (1991) concluded that non-adherence to antihypertensives was mainly related to cognitive impairment (MMSE < 24) (p < .00). On the other hand, Barat, Anderson and Damsgaard (2001) demonstrated that cognitive impairment (MMSE < 24) was not related to adherence to medications (OR= 1.7, CI= .5 - 5.6). Further, Park and colleagues (1999) found that cognitively impaired subjects were more adherent to anti-hypertensives compared to cognitively intact (p= .03).

Disease Duration And Severity:
      Alewijinse, Mesters, Metsemakers, Adrians and van Borne (2001) examined the impact of UI duration and severity on intention to adherence to PFME. Only UI severity predicted adherence to PFME (no information was given on level of significance). In the contrast, Largo-Janseen, Debruyne, Smits and van Weel (1991) concluded that neither UI duration nor severity influenced the number of exercises the subjects performed.


      Conflicting results on the association between disease severity and adherence to treatment recommendations have been reported for other chronic health conditions. Nigro, Angelini, Grusso, Caula and Guidetti (2000) examined adherence in 84 individuals with inflammatory bowel disease. Non-adherence was inversely associated with disease severity ( t= -3.01, p= .002) and positively with disease duration (t= 2.93, p= .004). Gao, Nau, Rosenbluth, Scott and Woodward (2000) found that severely ill HIV patients were more adherent compared to less severely ill (p=.009). On the other hand, Abbott, Dodd and Web (1996) examined the relationship between cystic fibrosis severity and adherence to physiotherapy and medications. No relationship was found between adherence to exercise and the disease severity. Others concluded that disease severity was not associated with adherence to arthritis medications (Park et al., 1999) or to keeping appointments (Israelski, Felton, Powe, Wood & Koopman, 2001).

Conclusions:
      Urinary incontinence is one of the most common health problems affecting older women. Despite the demonstrated efficacy of PFM training in treating UI, continued adherence to treatment recommendations is often poor. The identification of characteristics that place individuals at risk for nonadherence can lead to the development of interventions that may improve adherence to PFM training and, consequently improve long-term responses to this intervention. At present, the characteristics associated with adherence to PFM training are poorly understood. This study will examine characteristics associated with short-term adherence to PFM training recommendations.

Specific Aim:
The primary aim of the current study is to:

· Examine the impact of baseline psychological variables, social influences, and biological factors on adherence to PFME after completing 6-8 weeks of behavioral therapy.

The primary hypothesis is: 

· Women who are adherent to PFM exercises will differ from non-adherent women with respect to psychological variables, social influences, and biological factors.

Methodology:
Research Design:
      This secondary data analysis used a descriptive-correlational design. The data that were utilized were collected during the baseline evaluation and treatment phases of two RTCs. Baseline data included psychological (depression), social (the presence of a caregiver, homebound status and living arrangements) and biological (age, duration and severity of UI, cognitive function, hormone therapy, mobility and the use of diuretics) characteristics of subjects. . Longitudinal data
included self-reported adherence to a prescribed PFME regimen collected during weekly in-home visits and changes in the severity of UI from baseline to post-treatment. The primary aim of the current study was to examine the impact of baseline psychological variables, social influences (homebound status, caregiver status and living arrangement), and biological factors 1 (cognitive status, age, UI severity and UI duration) on adherence to PFM training. Binary logistic regression was utilized because it is a useful tool for analyzing data that includes a categorical response variable (adherent vs. non-adherent). Subjects were classified as having a caregiver if someone (paid or non-paid) regularly provided assistance with physical or instrumental activities of daily living as reported by the subjects. The majority of subjects were recruited through two large home health agencies. Nurses from the agencies identified patients in their caseloads who were incontinent of urine and referred those who were interested to the study. A study nurse called referred individuals to explain the study in greater detail, to confirm urinary incontinence and to assess initial eligibility. Following telephone screening, eligible persons were scheduled for an in-home assessment. During the baseline in-home assessment, data were collected to characterize subjects' UI, to identify individuals who were inappropriate for the behavioral therapy, and to identify the characteristics of individuals most likely to benefit from the intervention. The baseline assessment included a comprehensive continence history; a focused medical history; a physical examination; and assessment of physical, psychological and cognitive function. Subjects completed two weeks of baseline bladder diaries describing the number, type and volume of incontinent episodes. 
      Secondary data analysis is the analysis of data that were collected for a different research purpose from the one under analysis (Gillis & Jackson, 2002). Secondary analysis is cost effective, permits creative thinking, and circumvents data collection problems. A major limitation of secondary analysis is that the necessary information is often not available, although researchers can look for proxy variables. 

Setting and Sample:
      Subjects consist of 77 women who completed an 8-week behavioral therapy intervention in the first RCT, and 105 women who completed 6-weeks of behavioral therapy in the second RCT. 
      In order to be eligible for the current secondary study, participants from the original studies had to: 

1- Be female and. 

2- Have completed the behavioral therapy (PFME). 

Protection of Human:
      The approval of the Institutional Review Board of the University of Pittsburgh was obtained for this secondary analysis study. An honest broker, not associated with this research study, de-identified the data from study I and study II prior to providing it to the investigator of the current study. To further maintain complete confidentiality of research subjects’ information, the honest broker assured that no information was provided to the PI that would permit the identification of research subjects. 

Instruments:
Geriatric Depression Scale (GDS-15):
      The GDS-15 is a 15-item self-report yes/no format instrument developed to screen for depressive symptoms in the elderly (Yesavage & Sheikh, 1986). The Geriatric Depression Scale is a well-accepted measure of depressive symptoms in the elderly population. Aikman and Oehlert (2000) reported a GDS-15 KR-20 reliability coefficient of .91. Additionally, Yesavage, Rose and Lum (1983) reported a split half reliability of .94 and test-retest reliability of .83 in elderly persons. Fountoulakis and colleagues (1999) examined the construct validity using factor analysis and concluded that GDS-15 is a one-dimensional instrument. In the present study, the internal consistency was .80.

Self-Reported-Adherence:
      At each treatment visit, women were asked the number of sets of exercises they did each day and number of exercises done per set. In addition, at each treatment visit women were asked whether they performed strategies (urge and/or stress) always, most of the time, occasionally, rarely or never. Self-report is one of the commonly used measures of adherence. This form of measurement is simply asking patients about their adherence to a prescribed treatment regimen. Haynes (2001) concluded that asking patients about their adherence in a non-threatening way could detect most problems of adherence. 
Bladder Diary:
      Participants were asked to keep a 1- 2-week diary at baseline and post-treatment. Subjects recorded the number of voluntary voids and incontinent episodes each day and the reason for incontinent episodes in the bladder diary. Wyman and colleagues (1988) examined the test-retest reliability of a one-week bladder diary and reported that it was a reliable method of evaluating the frequency of incontinent episodes.

      Subjects in study I completed a 2-week bladder diary at baseline and post-treatment. Examination of bladder diary data revealed that a 1-week diary provided information that was equivalent to a 2-week diary. Subsequently, subjects in study II completed a 1-week diary at baseline and post-treatment.

Folstein’s Mini Mental Status Exam (MMSE):
      The MMSE was administered to assess mental status. The MMSE is a screening examination that assesses several dimensions of language and cognitive functioning: orientation, immediate recall, concentration, naming, articulation, construction, sentence writing, and three stage command comprehension. The maximum score is 30 and scores of 24 or less are abnormal and indicate cognitive dysfunction (Trzepacz & Baker, 1993). The MMSE has a test-retest reliability coefficient of .84, sensitivity of .81 and specificity of .80 in diagnosing dementia (Folstein, Folstein & McHugh, 1975). 
Results: 
      The computer program SPSS for Windows (version 11.5) was used for data screening. Descriptive statistics were generated for all demographic, health-related and UI-related variables (table 1). The sample included 182 women with a mean age of 77.78 years (SD = 7.71), median age of 78 years and an age range from 61-97 years. The majority of the women were Caucasian (96%, n= 175). Many of the women were widowed (58%, n= 106), lived alone (59%, n= 108) and were homebound (67%, n= 122). 
      Most of the women had mixed UI (69.2%, n= 126), followed by urge UI (20%, n= 38) and stress UI (4%, n= 9). The UI severity was a mean of 2.9 accidents per day (SD= 3.0). The mean duration of UI was 7.0 years (SD= 9.34). The overall sample reported an average of three depressive symptoms (SD= 2.94). By design, all of the women were cognitively intact with a total MMSE score range from 25-30 (mean= 29.19, SD= 1.36). 

Table 1 sample characteristics
	Characteristic
	N %

	Marital status

Married



Widowed 


Other
	51 (28)

106 (58)

25 (13)

	Have a caregiver
	110 (60)

	Homebound 


	122 (67)

	Living arrangements

Alone 




With others 

	108 (59)

75 (41)

	Type of UI


Urge


 

Stress 



Mixed
	60 (32)

5 (2)

117 (64)

	Comorbidity

Heart Failure


Hypertension


Diabetes
	21 (11)

97 (53)

29 (15)

	Use assistive device
	62 (34)


      The majority of the women had mild limitations in their ability to perform physical activities of daily living (PADL) (mean = 10.85, SD= 1.37. The average time required reaching toilet and position for voiding ranged from 2 seconds to 72 seconds (mean= 23.70, SD= 13.56). 

      The most frequent health condition among the women was hypertension (53%, n= 97), followed by diabetes (15%, n= 29) and heart failure (11%, n= 21). The mean of number medication was 4.41 (SD= 3.02). There were no significant differences between groups in the number of medications (p= .96). 
      Exploratory data analysis revealed that only adherence to PFME was severely skewed. Several methods of transformation were used, but normality could not be induced. Therefore, adherence to PFME was dichotomized into two groups, adherent group and non-adherent group. Subjects who reported performing 80% or more of their prescribed PFME each day were classified as adherent, while those performing fewer than 80% of their exercises were considered non-adherent to the PFME regimen (McDowell et al., 1999). Correlation coefficients were calculated to examine interrelationships between independent variables using a cut point of .5. 
      Descriptive statistics were used to examine the assumptions of the planned analyses. Outliers were checked using several statistical procedures (e.g., Pearson residual, residual deviance, Hat matrix) as well as plots, no influential statistics were found. Linearity was examined by adding the non-linear term in the model and the linearity assumption was met. The bivariate associations between all the independent variables were examined and multicolinearity was not found. 
Adherence to PFME is calculated as:

Adherence PFME 
	=
	Total number of exercises reported during the monitored days
	 X 100

	
	Total number of exercises prescribed per day X days monitored
	


      Using binary logistic regression backward and forward method, two variables were found to be significantly associated with non-adherence to PFME (2 model [2] = 9.25, p = .06) (see Table 2). The p-values for entry and removal were .10. In this model, depressive symptoms [OR= 0.86, 95 % CI = (0.75, 0.99), p=.03)] and baseline UI severity (OR = 3.01, 95 % CI = (1.17, 7.77), p = .02) were identified as risk factors for non-adherence. More depressed symptoms and fewer urinary accidents at baseline increased the likelihood that subjects would be non-adherent to the PFME regimen. This model demonstrated a good fit to the data (2 H-L[8] = 8.53, p = .38) and was able to correctly classify 87.8% of the women. 
      Based on GDS-15 cut-off point score 5, only 29.9% (n=30) of women in the overall sample has significant depressive symptoms. Scores of the GDS ranged from 0 to 13. Baseline UI severity ranged between 0-11 accidents per day. About 75% of women had less than 4 accidents per day. 

Table 2. Logistic Regression Model for Adherence to PFME

	Predictor
	Full model
	Reduced model

	
	Odds-Ratio
	95% Confidence Interval
	P-value
	Odds-Ratio
	95% Confidence Interval
	p-value

	GDS
	.87
	.71
	1.01
	.05
	.86
	.75
	.99
	.03

	Homebound
	.15
	.02
	1.03
	.05
	
	
	
	

	Study 
	3.79
	.66
	21.63
	.13
	
	
	
	

	Caregiver
	1.76
	.49
	6.33
	.38
	
	
	
	

	Living alone
	.45
	.15
	1.27
	.13
	
	
	
	

	Age
	.98
	.91
	1.04
	.46
	
	
	
	

	MMSE
	1.21
	.79
	1.85
	.36
	
	
	
	

	UI severity
	4.08
	1.39
	12.35
	.01
	3.01
	1.17
	7.77
	.02

	UI duration
	.95
	.92
	1.00
	.07
	
	
	
	

	Model R2
	    0.21
	
	       .09
	

	Model2 
	  21.32
	.01
	     9.25 
	.06

	Hosmer- Lemeshaw 2
	    5.80
	70
	     8.53
	.38


Discussion:
      This study utilized data from two randomized clinical trials to examine predictors of short term adherence to a PFME training regimen consisting on a daily exercises and active use of the pelvic floor muscle to prevent involuntary urine loss. The sample consisted of 182 cognitively intact women 60 years of age and older who completed the initial treatment phase of behavioral therapy. Adherence to the recommended exercises was high (86.3% of the women). At the completion of treatment, the median percentage reduction in incontinent episodes was .69 (mean = .56, SD = .43). In this study, depressive symptoms predicted PFME non-adherence (p .03). Women with more depressive symptoms were significantly more likely to be non-adherent than women with fewer symptoms. The odds of adherence to PFME after completing 6-8 weeks of behavioral therapy decreased .86 for each one unit increase in GDS score with UI severity held constant. 
      The results of the current study are consistent with previous research findings that reported that depressive symptoms were a risk factor for nonadherence to a variety treatment regimens (Bleyer et al., 1999; Carney, Freedland, Eisen, Rich & Jaffe, 1995; Ciechanowki, Katon, & Russo, 2000; DiMatteo, Lepper & Croghan, 2000; Kraus et al., 2001; Spiers & Kutzik, 1995; Wang et al., 2002). This was the first study to examine the impact of depressive symptoms on adherence to PFME training.

      Depressive symptoms may impact adherence in a variety of ways. A person who is depressed may be inactive, lack interest and be less involved in his/her own self-care. Consequently, the individual may be less responsive to the health care providers’ recommendations regarding the management of his/her chronic illness. 
      UI severity was also a predictor of non-adherence to PFME (p = .02). Women with severe UI were more likely to be adherent. The odds of adherence to PFME after completing 6-8 weeks of behavioral therapy increased 3.01 times for each additional urinary accident with GDS held constant. The findings were consistent with Alewijinse, Mesters, Metsemakers, Adrians and van Borne (2001) who examined the impact of UI severity on intention to adherence to PFME and concluded that UI severity predicted intention to adherence to PFME. In contrast, Largo-Janseen, Debruyne, Smits and van Weel (1991) did not find a relationship between UI severity and the number of exercises their subjects were performing. 
      The inconsistency in the reported association between disease severity and adherence may be related to several factors. First, variations in sampling methodologies or the definitions of illness severity across studies may have contributed to the inconsistent findings. Second, presence of confounding variables that affect perception of the severity of disease (e.g., depression) may not have been controlled for when the relationship between illness severity and adherence was examined. Finally, errors in the reliability and validity of the measures used to assess disease severity may have affected the accuracy of the results in some studies. 
Limitations:
      In interpreting and generalizing the results of the current study, several limitations need to be kept in mind. The study represents secondary analysis of data collected during the parent studies. In addition, the samples for the parent studies were not drawn at random. The majority of the women in the current study were Caucasian and homebound. Thus, the sample may not be representative of all women with UI. 
      In the current study women self-reported adherence to PFM training during each treatment visit. Questioning of patients is the most widely applicable method of measuring compliance. A disadvantage of self-report is the possibility of reporting bias. Social desirability may have caused some women to overestimate the number of exercises they performed. 
Implications:
      This study has a major clinical implication. Healthcare providers should screen persons with UI for depressive symptoms prior to teaching them behavioral therapies. Since PFM training programs require active participation on the part of the patient both in clinic and at home, early interventions targeted toward managing depressive symptoms might be a factor in enhancing adherence to PFM training.

      The results noted in the current study are similar to previous studies that examined the impact of depression on adherence. This is the first study to date to examine the predictors of adherence to PFM training. Despite the consistent results reported in this study, future studies should include multiple measures for adherence and for diagnosing depression. Future research could measure adherence and depression over time to examine the relationship between changes in adherence and changes in depression. 
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ملخص


      الخصائص المرتبطة بعدم الالتزام بالعلاج السلوكي لدى النساء اللواتي يعانين من السلس البولي غير معروفة. والغرض الأساسي من هذه الدراسة هو فحص العوامل التي تتنبأ بعدم الالتزام بممارسة تمارين عضلات الحوض (PFME). تم إجراء تحليل ثانوي باستخدام قاعدة بيانات جمعت خلال مراحل العلاج في دراستين تجريبيتين عشوائيتين تم عملهما لمعرفة تأثير ممارسة تمارين عضلات الحوض في سلس البول. وكانت مائة واثنتان وثمانون امرأة مؤهلات للمشاركة في هذه الدراسة. شروط المشاركة بالدراسة كانت: 1) أن تكون أنثى. 2) العمر 60سنة فما فوق. 3) أكملت العلاج السلوكي. �و4) سليمة عقلياً (على مقياسMMSE  أكثر أو يساوي 24). الطريقة الإحصائية التي تم استخدامها هي Logistic Regression وقد أظهر نتائج إحصائية هامة.(2 model [2] = 9.25, p) = .06 عوامل الخطورة لعدم الالتزام بممارسة تمارين عضلات الحوض كانت: الاكتئاب [OR= 0.86, 95 % CI = (0.75, 0.99) p=.03)] ، شدة الأعراض البولية (OR = 3.01, 95 % CI = (1.17, 7.77), p = .02) . وتشير النتائج أن على مقدمي الرعاية الصحية أن يقوموا بفحص الأشخاص الذين يعانون من السلس البولي لأعراض الاكتئاب قبل تعليمهم العلاج السلوكي.


Abstract


      Characteristics associated with non-adherence to behavioral therapy in women with urinary incontinence are poorly understood. The primary purpose of this study was to examine the factors that predict non-adherence to pelvic floor muscle exercises (PFME). Secondary analysis was conducted utilizing baseline and longitudinal data that were collected during the treatment phases of two randomized clinical trials. One hundred eighty-two women were eligible for the current study. Subjects from the parent studies were included in this study if they: 1) were female, 2) 60 years of age or older.�




































































3) completed the behavioral therapy, and 4) were cognitively intact (MMSE  24). Using binary logistic regression, two variables were significantly associated with non-adherence to PFME (2 model [2] = 9.25, p = .06). In this model, depressive symptoms [OR= 0.86, 95 % CI = (0.75, 0.99), p=.03)] and UI severity (OR = 3.01, 95 % CI = (1.17, 7.77), p = .02) were risk factors for non-adherence. More depressed symptoms and fewer urinary accidents at baseline increased the likelihood that subjects would be non-adherent to the PFME. This model demonstrated a good fit to the data (2 H-L[8] = 8.53, p = .38) and was able to correctly classify 87.8 % of the women. Findings suggest that healthcare providers should screen persons with UI for depressive symptoms prior to teaching them behavioral therapies to enhance adherence to PFM exercise. Future research should use multiple measure of efficacy when examination characteristics associated with response to PFME training.

















Psychological Variables:


Depressive symptoms





Biological Factors:


Age


Duration of UI


Baseline UI severity


Cognitive function








Social Influences:


Homebound status


Caregiver status


Living arrangements











Adherence to PFM regimen
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