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�Abstract - Diagnostic questions about stress and urge incontinence were va�li�dated against a final diagnosis made by a gynecologist after urodynamic evaluation. Thereafter, an epi�de�mi�o�logical survey was performed, using si�mi�lar questions, and cor�rect�ing the an�swers for lack of validity. Included were 250 incontinent women at the out-patient clinic and 535 women who re�ported incontinence in the epi�de�mi�o�log�ical survey.

	The sensitivity for stress incontinence was 0.66 (95% con�fidence interval ±0.08), spe�cificity 0.88 (±0.06). The cor�re�s�pond�ing values for urge in�con�ti�nence were 0.56 (±0.15) and 0.96 (±0.03), and for mixed in�con�ti�nence 0.84 (±0.10) and 0.66 (±0.07). Using these indices of va�li�dity as corrective measures for the diagnostic dis�tri�bution reported in the epi�demi�o�logical survey, the percentage of stress incontinence in�creased from 51% to 77%, while mixed in�con�tinence was reduced from 39% to 11%. Pure urge incontinence increased from 10% to 12%.

	Mixed incontinence will be overreported in epi�de�mi�o��logical sur�veys. Cor�rection for validity indicates that a larger majority than hitherto reported may have pure stress incontinence.
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�INTRODUCTION

Epidemiological surveys of urinary incontinence usually rely on data col��lect�ed by means of questionnaires [1�4] or in�ter�views [5�8]. Some sort of diag�nos�tic clas�si�fi�ca�tion is often used in these studies, and it is generally reported that ap�proxi�mate�ly 50% of the incon�ti�nent women suffer from pure stress in�con��tinence. The fre�quency of urge incontinence increases with ad�van�c�ing age. A large pro�portion is classified as mixed incontinence in all studies (Table 1). 

	Treatment options differ considerably between urge and stress in�con�tinence, and the distinction is of interest both clinically and epi�de�miologically. However, the validity of the diagnostic cri�ter�iae used in epidemiological surveys remains uncertain.  

	The present study was designed to validate simple diag�nos�tic questions concerning female urinary incontinence, for the sub�se�quent implementation in an epidemiological survey. The sen�si�ti�vi�ty and specificity of the diagnostic questions were to be used as cor�rective measures for the diagnostic distribution reported in the epi�demi�ological survey. 



METHODS

The first part of the study was conducted during the years 1988-1992 at the out-patient cli�nic of the Department of Gynecology and Obstetrics, Trondheim Uni�ver�sity Hospital. Included were 250 consecutive wo�men referred from the primary health care because of urinary in�con��tinence. Before proceeding to other diag�nostic procedures all patients were interviewed in a standard fashion by a nurse using a struc�tured ques�ti�on�naire designed for the study. 

	A positive answer to the following question was presumed to be an indication of stress incontinence: "Do you lose urine during sud�den physical exertion, lifting, coughing or sneezing?" Urge in�con�tinence was presumed to be indicated by a positive answer to the question: "Do you experience such a strong and sudden urge to void that you leak before reaching the toilet?" A positive answer to both questions was registered as mixed incontinence.

	Severity of leakage was estimated by a validated severity index [9]. Typically, slight incontinence denotes leakage of drops a few times a month, moderate incontinence daily leakage of drops, and severe incontinence larger amounts at least once a week.

	After�wards, the women were in�ter�viewed and examined by a gy�ne��cologist who was not informed about the answers given in the pre��vi�ous interview. All 250 women went through the following diagnostic procedures: An inquiry con�cern�ing lower uri�na�ry tract function, frequen�cy/vol�ume charts filled in at home for 48 hours, urinalysis, and a gynecological ex�ami�nation, including a stress pro�vocation test with full bladder. Flow�metry was recorded during spon�ta�neous micturition, after which residual urine volume was measured. A me�dium-fill water urethro�cysto�metry was performed with the patient in the semi-supine position. Finally, resting and stress urethral pressure pro�files were measured.

	In the urodynamic evaluation genuine stress incontinence was diag�nosed when, in the absence of a de�trusor contraction, in�vol�untary loss of urine occurred as a result of vi�go�rous coughing. Urge incontinence was diagnosed when loss of urine oc�curred as a re�sult of involuntary detrusor contractions during the filling phase (de�trusor instability). Methods, definitions and units conform to the stand�ard recommended by the International Continence Society [10]. The final diagnosis made by the gynecologist was considered "gold stand�ard" for the anamnestic classifi�cation. 

	The second part of the study was conducted during the spring of 1992. The National Register provided names and ad�dres�ses for the 2 366 female inhabitants (³ 20 years) registered in the rural community of Rissa, Norway. All received an ano�ny�mous postal questionnaire, with a reminder one month later. Among the 1 820 (77%) who answered, 535 (29.4%) reported uri�na�ry in�con�ti�nence. The age distribution among respond�ers did not differ from non-responders. 

	Any frequency or amount of leak�age was considered "incon�ti�nence". Based on similar diagnostic questions, a classi�fi�cation of stress, urge, and mixed incon�ti�nence was made. 

	Since the survey was anonymous, it is not known how many of the responders were also included in the previous validation stu�dy. Considering the size of the population of Rissa and the rest of the county, it may be assumed that seven or eight wo�men were included in both materials.



Statistical analysis

The women were divided into two age groups: 20 - 50 years and > 50 years. In both groups sensitivity and specificity were cal�cu�lat�ed for stress, urge, and mixed incontinence. As a control measure, sensitivity and specificity were also cal�cu�lated for different groups of severity (slight & moderate versus se�ve�re). All indices are given with 95% confidence interval.

	The parameters of diagnostic validity were subsequently ap�plied to the results of the epidemiological survey. In addition to sen�si�tivity (Se) and specificity (Sp), the following sums were known:

	True positives (a) + false positives (b)	= x

	False negatives (c) + true negatives (d)	= y



The number of true negatives was calculated by the formula:

	�INNEBYGG Equation.2���

�SEKV Equation  \* VANLIGE�1�







	False negatives: �INNEBYGG Equation.2����SEKV Equation  \* VANLIGE  \h�

	True positives:  �INNEBYGG Equation.2����SEKV Equation  \* VANLIGE  \h� 

Finally, the adjusted ("true") number of each diagnosis (a+c) was cal�culated.



�RESULTS

Among the 250 patients at the outpatient clinic three did not com�plete the urodynamic evaluation, five were too young, five could not be classified by the diagnostic questions, and one was neither classi�fiable nor old enough. Among the 535 women identified as in�con�tinent in the epidemiological survey nineteen were not classifiable and seven were of unknown age. Hence, the final materials con�sis�ted of 236 women at the outpatient clinic and 509 women in the epi�demiological survey.

	For 64% of the patients the gynecologist accepted the diag�nos�is suggested by the urodynamic evaluation, for 36% the diag�nosis was changed because history or clinical findings conflicted with the urodynamic diagnosis. The most frequent deviation (made for 23% of the patients) was a diagnosis of urge incontinence (or mixed incontinence) although no detrusor in�sta�bi�li�ty had been demonstrated during the urodynamic evaluation.

	The anamnestic classification, final diagnoses, and indices of diag�nostic value are shown in Tables 2 and 3. When sensitivity and specificity were calculated in different groups of severity, no sys�tematic or significant difference could be detected between the groups (Table 4). 

	In the epidemiological survey the percentage of stress in�con�ti�nence increased after the adjustment, while the percentage of mixed in�conti�nence decreased. The percentage of urge inconti�nence was little affected by the procedure (Table 5). 



DISCUSSION

The first part of the study was conducted among a selected sample of inconti�nent women. Since patients in the general population have milder prob�lems [9], sensi�tivi�ty of a question�naire in that situation may be lower. For the same reason, the specificity may be higher. How���ever, our analyses of different severity categories could not con�firm this theory (Table 4), and we conclude that differences in severity do not seem to invalidate the transfer of sensitivity and specificity from clinic to community. How�ever, it is still possible that increased awareness of the problem among clinic patients may result in increased sensitivity.

	Basically, sensitivity and specificity are independent of pre�va�lence, and cannot be used to "correct" the overall reported pre�va�lence of incontinence in the population. Thus, the adjusted per�cent�ages presented in this study are only valid for the diagnostic dis�tri�bu�tion among those already defined in�con�ti�nent. The prevalence of different anamnestic diagnoses did not differ sub�stantially between the two materials.

	Our main finding is that the majority of women who report mixed in�con�ti���nence probably will be given a diagnosis of stress in�con�tinence if ex�a�min�ed more closely. The reason for this is the low spe��ci�fici�ty (high number of false positives) of the diagnostic questions for mixed incon�ti�nence. The high specificity for urge incontinence explains why this diag�nosis is little affected by the adjustment procedure. A highly specific test is best for ruling in disease. It is possible to increase the specificity for stress in�continence by diagnosing it only in the absense of urge incontinence (and vice versa), but this will also reduce the sensitivity [11,12]. 

	Our non-adjusted results from the epidemiological survey are in agree�ment with comparable studies [1�8]. The exception is the study by Sommer et al. who reported a very high percentage of urge incontinence [3]. Their result may be biased since all participants were asked to fill in a frequency chart for 72 hours before returning the questionnaire. This may have selected individuals who found the pro�ce�dure meaningful.

	No epidemiological study has been published in which a urodynamic eva�lu�ation has been applied to a truly unselected incontinent population. Diokno et al. reported cystometric characteristics of continent and in�con�ti�nent noninstitutionalized elderly (³ 60 years), and found uninhibited de�tru�sor contractions in only 12% of the incontinent women [13]. Fantl et al. did a uro�dynamic evaluation of 145 community-dwelling older women (³ 55 years) who entered a clini�cal trial of behavioral treatment. Excluding the un�classified, 69% were diagnosed as stress, 13% urge, and 18% mixed incon�ti�nence [14]. Thus, in materials less selected than most urodynamic studies, the diagnostic distribution compares well with our adjusted results. Ideally, external validation of our survey results could have been done by clinical and urodynamic evaluation of the responders, but since the majority of them were not bothered by their incontinence, this was never con�sidered feasible [9].

	Nevertheless, our adjusted results should be in�ter�pre�ted with caution. Interviews and postal questionnaires may have dif�fer�ent sensitivity and specificity. Minor differences in sensitivity and specificity would bring about large deviations in the adjusted numbers. This is illustrated by the fact that the adjusted total number of diagnoses (³ 20 years) do not exactly match the numbers reached by simply adding the two subgroups (20 - 50 years and ³ 50 years). Further studies are obviously needed to clarify the true diagnostic distribution of incontinence in the general population.

	Adding to this uncertainty comes the question about the va�lidity of the gold standard used [15,16]. A urodynamic test performed at a sing�le point in time cannot retrospectively confirm a patient's past history of urge incontinence with any reliability [16]. Doubts about the va�li�di�ty of single diagnostic tests were the main reason why we chose the final diag�nos�is made by the gynecologist as our gold standard, even if this entailed an element of subjectivity. 

	Bearing these reservations in mind, some clinical im�pli�cations may be drawn from this study. Anamnestic quest�ions may be misleading with regard to the true diagnosis. As far as stress inconti�nence is concerned, it is not ac�ceptable in a preopera�tive setting to have a large number of false po�sitives. Irre�ver�sible and possibly harmful surgical procedures should not be based solely on responses to questionnaires or inter�views [12].

	Treat��ment options in general practice, however, are less risky. Pelvic floor ex�ercises will not be harmful if applied to a patient with detrusor in�sta�bi�li�ty. Thus, in a setting where history is the most important diagnostic tool, sensitive questions should be pre��fer�red, and lower spe�ci�fi�city accepted. Our results in�di�cate that pure urge incontinence is very rare among pre�me�no�pausal wo�men. Pro�bably, all women reporting urinary incontinence to the ge�ne�ral prac�titioner should be taught pelvic floor exercises.

	The most frequent error, however, will be a diagnosis of mixed incontinence when, in fact, the correct diagnosis is pure stress incontinence. These women will be at risk of re�ceiv�ing use�less medical treatment. The treatment options are not irreversible, how�ever, and usually not harm�ful. In fact, both ge�ne�ral practi�tioners and gynecologists occasional�ly prescribe an�ti�choli�nergic medication to patients with isolated stress incontinence [17,18].



Conclusion

Due to low specificity of the diagnostic questions, mixed inconti�nence will be overreported in epi�demio�logical surveys. Cor�rection for validity indicates that a larger majority than hitherto reported may have pure stress in�con�ti�nence.
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�Table 1. Diagnostic distribution (%) among incontinent women as reported by different authors. Diagnoses other than stress, urge, and mixed incontinence are excluded. Response rates and overall prevalence of incontinence (%) are also included, although the definition of "incontinence" may vary (often not clearly described in the papers)



		       Age (years)	 Response rate	  Prevalence			Stress		Urge		Mixed				ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ

Iosif [1]		61			75    			29			40		27		33

Elving [2]		30 - 59		85    			17			48		 7		45

Sommer [3]		20 - 79		72    			40			38		33		29

Harrison [4]		³ 20			82			53			48		 9		44

Yarnell [5]		³ 18			95			45			50		19		31	

Diokno [6]		³ 60			65			38			29		10		61

Holst [7]		³ 18			76			31			52		25		23

Burgio [8]		42 - 50		60			58			50		12		38

ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ

�Table 2. Diagnostic classification among women aged 20 - 50 (n=148). "Stress", "urge", and "mixed" symptoms are based on the anamnestic classification. SI (stress incontinence) and UI (urge incontinence) are the final diagnoses made by the gyne�cologist



			SI		UI		SI+UI	Other		Sensitivity		Specificity

ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ

Stress		67		1		3		4		0.68 ± 0.09 		0.84 ± 0.10	

Urge		1		5		0		4		0.42 ± 0.28		0.96 ± 0.03

Mixed		30		6		25		2		0.89 ± 0.12		0.68 ± 0.08

ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ





�Table 3. Diagnostic classification among women aged > 50 (n=88). "Stress", "urge", and "mixed" symptoms are based on the anamnestic classification. SI (stress incontinence) and UI (urge incontinence) are the final diagnoses made by the gynecologist



			SI		UI		SI+UI	Other		Sensitivity		Specificity

ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ

Stress		17		0		4		1		0.59 ± 0.18		0.92 ± 0.07

Urge		1		18		2		0		0.62 ± 0.18		0.95 ± 0.06

Mixed		11		11		22		1		0.79 ± 0.15		0.62 ± 0.12

ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ

�Table 4. Sensitivity and specificity of the diagnostic questions in different groups of severity

			Slight & moderate (n=84)		Severe (n=152)		Total (n=236)

ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ

Sensitivity

	Stress			0.73 ± 0.12			0.62 ± 0.11			0.66 ± 0.08

	Urge			0.33 ± 0.27			0.63 ± 0.17			0.56 ± 0.15

	Mixed			0.92 ± 0.15			0.82 ± 0.11			0.84 ± 0.10



Specificity

	Stress			0.82 ± 0.13			0.91 ± 0.06			0.88 ± 0.06

	Urge			0.94 ± 0.05			0.97 ± 0.03			0.96 ± 0.03

	Mixed			0.70 ± 0.11			0.63 ± 0.09			0.66 ± 0.07

ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ

�Table 5. Diagnostic distribution (reported and adjusted) among women who reported urinary incontinence in the epi�de�mio�lo�gi�cal survey. The adjusted numbers for the whole material are calculated by the formulae described in the text (not by simple summation of adjusted numbers in the two subgroups)



						Reported						Adjusted

				ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ		ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ

				Stress		Urge		Mixed			Stress		Urge		Mixed

ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ

Age 20-50

	Number			148		13		91			207		8		18

	Per cent			 59		 5		36			 89		3		 8



Age > 50

	Number			111		38		108			177		44		25

	Per cent			 43		15		 42			 72		18		10



All (age ³ 20)

	Number			259		51		199			366		58		53

	Per cent			 51		10		 39			 77		12		11

ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ
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