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LIST OF ABBREVIATIONS 

(in alphabetical order) 

ASA: American Society of Anesthesiologists classification 

ATC: Anatomical, Therapeutic and Chemical classification system 

CCI: Charlson comorbidity index 

CI: Confidence interval 

CRN: Civil Registration Number 

DugaBase: Danish National Urogynaecological Database 

ICD: International Classification of Diseases  

MUS: Mid-urethral sling 

NPR: Danish National Patient Registry 

OPED: Odense University Pharmacoepidemiologic Database  

OR: Odds ratio 

POP: Pelvic organ prolapse 

PROMs: Patient reported outcome measures 

toMUS: Trans-obturator mid-urethral sling 

SD: Standard deviation 

rpMUS: Retropubic mid-urethral sling 

UI: Urinary incontinence 

UTI: Urinary tract infection 

VAS: Visual analogue scale 

1. INTRODUCTION 

 

Urinary incontinence (UI) and pelvic organ prolapse (POP) are 

prevalent disorders in women.  None of the disorders are life-

threatening, but they certainly affect the quality of life. 

The lifetime risk for a woman undergoing surgery for UI or POP, 

before the age of 80 years, has been estimated at 11% in a U.S. 

study [1]. Of these 29% will undergo more than one operation. 

The rates of surgery for both UI and POP is expected to increase 

substantially (47%) over the next 40 years [2]. 

Urinary incontinence: clinical end epidemiological aspects 

UI is defined as the complaint of involuntary loss of urine [3].  

UI can stigmatise women, and affect their psychological and social 

wellbeing, with associated reductions in quality of life, sexual 

function, and secondary depression [4,5]. 

In order to estimate the prevalence of UI accurately several fac-

tors need to be taken into account including the symptoms, defi-

nition of UI, trial designs, and especially the age groups investi-

gated. Consequently, the prevalence varies greatly across studies 

[6]. A large review showed a prevalence of UI of 27.6% with in-

creasing prevalence by age [7]. Danish studies have shown a 

prevalence of 16.1% in 40-60 year old women [8], and 22% in 45-

year old women in an average population, as a part of a health 

survey [9]. The 1-year incidence of UI ranges between 0.9% and 

19% [10] and a recent study has shown an incidence of 18.7% in 

Norwegian women [11].  

Several types of UI have been defined, and each with different 
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treatment options. According to an international joint report on 

the terminology for female pelvic floor dysfunction from the 

International Urogynecological Association and the International 

Continence Society UI can be divided into several subtypes based 

on symptomatic definitions, signs, and urodynamic studies [3].  

Three of the most common symptomatically defined subtypes 

are:  

1. Stress UI - involuntary loss of urine on effort or physical exer-

tion (e.g. sporting activities), or on sneezing or coughing. 

2. Urgency UI - involuntary loss of urine associated with urgency 

(a sudden, compelling desire to pass urine which is difficult to 

defer). 

3. Mixed UI - involuntary loss of urine associated with urgency 

and also with effort or physical exertion or on sneezing or cough-

ing. 

UI is also associated with urinary tract infections (UTIs) [12,13]. 

A number of risk factors for UI have been identified: age, preg-

nancy, vaginal delivery, genetic factors (regarding both anatomy 

and connective tissue), smoking, high body mass index, type 2 

diabetes mellitus and race/ethnicity [7,14–17]. 

The treatment options for UI are conservative (e.g. pelvic floor 

exercises, bladder training, and lifestyle changes such as weight 

loss and smoking cessation), pharmacological, mechanical (intrav-

aginal devices) and surgical. Surgery is predominantly used for 

women with stress UI, and has undergone an improvement dur-

ing the last decades with the introduction of minimally-invasive 

sub-urethral sling procedures for stress UI [18–20]. Submucosal 

intraurethral injections of bulking agents [21] have also been used 

for stress UI and mixed conditions, and intravesical injections of 

botulinum toxin have been used for urgency UI [22]. The number 

of women undergoing surgery for UI has increased in Denmark 

and other countries in the recent decades [23,24]. 

Pelvic organ prolapse: clinical and epidemiological aspects 

POP has been defined as the descent of one or more of the ante-

rior vaginal wall, posterior vaginal wall, the uterus (cervix), or the 

apex of the vagina (vaginal vault or cuff scar after hysterectomy) 

[3].  

The prevalence of POP in the general population is 37% [25], with 

higher proportion (50%) in parous women [26], and correlated 

with increasing age [27]. The mean age of women undergoing 

surgery for POP is 60 years [1], and the lifetime risk of surgery for 

POP has been reported to be 11-19% [1,28,29]. Only few studies 

have reported incidence rates of POP. The incidence rates for POP 

surgery have been estimated at 1.0-1.8 surgical procedures per 

1,000 women per year [2,30,31] and many will undergo repeat 

surgery.  

Most often, the sign of POP is correlated with a sensation of a 

vaginal bulge or heaviness, when the level of the measurable 

descent is at the level of the hymen or beyond. Symptoms are 

generally worse when gravity is inclined to make the prolapse 

worse (e.g. after long periods of standing or exercise), and better 

when gravity is not a factor e.g. lying supine. Prolapse may be 

more prominent at times of abdominal straining, e.g. defecation. 

Symptomatology and symptom intensity vary. Besides a sensation 

of vaginal "bulge" heaviness, women with POP can have different 

levels of urinary urgency and UI, voiding disorder, residual urine, 

and recurrent UTIs. There are often discrepancies between the 

‘objective’ measurement of descent of the vaginal walls or apex 

and the women’s own report of prolapse symptoms [32] and not 

all women with measurable descent have symptoms, and vice 

versa. Frequently, POP is associated with splinting or digitation, 

which is the need to digitally replace the prolapse or apply pres-

sure to the vagina, perineum or rectum to assist voiding or defe-

cation. Sexual dysfunction is frequently a complicating factor 

[33,34].  

POP can be treated conservatively using intravaginal devices or by 

surgery. The choice of treatment depends on symptoms, severity 

of prolapse, as well as patient and doctor preferences [34].  

Previous studies have shown significant improvement in anatomi-

cal measures and quality of life after surgery for POP [35–37]. A 5-

year follow-up study showed a poor correlation between anat-

omic and symptomatic recurrence after surgery for POP [38]. The 

treatment success varies widely depending on the definition of 

the treatment success used (anatomic, symptomatic, or re-

treatment) [39]. There are no studies of similar Danish data.  

Quality assessment after urogynaecological surgery 

The Danish Urogynaecological Database (DugaBase) was estab-

lished in 2006 as a nationwide clinical database, with the aim of 

monitoring and improving the quality of urogynaecological sur-

gery in Denmark. The DugaBase includes data on performed 

surgical procedures, patient reported outcome measures 

(PROMs), as well as pre- and postoperative examinations for both 

UI and POP. The reporting of clinical data to national clinical 

databases such as the DugaBase is mandatory by law in Denmark 

for both public and private hospitals. The DugaBase has so far 

been used to monitor the performed urogynaecological surgeries, 

and annual reports have been published 

(http://www.dugabase.dk/wm186305). The DugaBase has not 

previously been validated or used for research. 

In assessment of the outcome of surgery, PROMs are highly rele-

vant, because physicians tend to underestimate the extent to 

which patients are affected by their symptoms by 25-37% [40]. 

The importance of the patient’s perspective on disease impact 

has been increasingly recognised, leading to the development of 

PROMs [41] as well as routine measurements of quality of life 

[42]. Thus, the DugaBase contains information from patient ques-

tionnaires including questions based on the validated Interna-

tional Consultation on Incontinence Questionnaire (ICIQ) on 

symptoms and disease-specific quality of life (ICIQ-UI and ICIQ-

VS), which have been translated into Danish. Since PROMs are 

included in the DugaBase, it is possible to assess the change in 

symptoms and quality of life after UI or POP surgery in a popula-

tion-based setting. 

Pharmacoepidemiology in urinary incontinence 

Different types of drugs have been used to treat UI, including 

antimuscarinic drugs for urgency UI and overactive bladder, and a 

serotonin-norepinephrine reuptake inhibitor (duloxetine) used for 

stress-predominant UI. Studies on drug use after abdominal sur-

gery have shown that the consumption of symptomatic drugs, 

e.g. proton pump inhibitors was not reduced, as should be ex-

pected after laparoscopic surgery for reflux [43,44]. Similar condi-

tions might be true for patients with UI, but only three small 

studies (n=84/98/162) have been published, showing that nearly 

40% of preoperative antimuscarinic users continued the use after 

surgery for UI. 

Antibiotics for UTI are commonly used in relation to surgery for 

UI. UI is associated with UTI [12,13], and UTI has been regarded as 

a comorbid condition in women with UI [45]. UTI is also well 

known as a complication to UI surgery, and the risk has been 

estimated at 2-32% in a systematic review based on 36 studies 

[46]. Surgery related infections usually occur within 2 months 
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after surgery (short term). To our knowledge, there is only little 

evidence on the frequency of UTI in a more long term perspective 

after UI surgery [47].  

Analysis of drug use before and after surgery for UI is both inter-

esting i) from an economic point of view, ii) according to the 

preoperative counseling of women, and iii) from the patients’ 

point of view in relation to potential side effects and expecta-

tions. Such analyses can also be used to elicit potential indicators 

for monitoring surgical outcome. 

Aims 

The overall aim of the thesis was to examine the completeness 

and the validity of a clinical urogynaecological database, and to 

assess certain patient characteristics before and after urogynae-

cological surgery in Danish women. The characteristics studied 

before and after surgery included the women´s own evaluation of 

the subjective symptoms, and use of symptom-relieving drugs 

and antibiotics for UTI. 

The specific aims were to: 

- describe the establishment of the Danish Urogynaecological 

Database, and to evaluate the completeness and the validity of 

surgery registration in the Danish Urogynaecological Database 

(Study I) 

- study PROMs in women undergoing surgery for UI and POP in 

Denmark, and the changes in PROMs when comparing preopera-

tive measurements to postoperative measurements (Study II) 

- study the use of symptom-relieving drugs before and after sur-

gery for UI in women, and the association between preoperative 

and postoperative use (Study III) 

 - study the use of antibiotics for UTI before and after surgery for 

UI, and the association between preoperative and postoperative 

use (Study IV) 

2. METHODS AND MATERIALS 

Setting and design 

All four studies comprised surgeries for urogynaecological disor-

ders in Danish women. Study I assessed completeness and vali-

dated details regarding surgeries for UI and POP based on na-

tional register data and clinical data registered by the 

gynaecological departments in the DugaBase. Study II was based 

on a national cohort of women undergoing surgery for UI and 

POP including clinical data registered by the gynaecological de-

partments and on data from patient questionnaires. Study III+IV 

were cohort studies including Danish women undergoing UI sur-

gery and their use of symptom-relieving drugs and antibiotics for 

UTI in relation to the surgery based on national register data and 

on prescription data. 

Data sources 

All Danish citizens are assigned a unique Civil Registration Num-

ber (CPN), which enables individual-based valid data linkage 

across a vast number of registers [48]. The following data sources 

have been used in this thesis. 

The Danish Urogynaecological Database (study I and II) 

The DugaBase comprises women residing in Denmark who at the 

age of 18 or more undergo one of the urogynaecological surgical 

procedures (Appendix 1) according to the Nordic Medico-

Statistical Committee Classification of Surgical Procedures. The 

DugaBase is funded by the five national regions running the Dan-

ish National Health services. The database is organised with a 

steering committee, consisting of specialists in obstetrics and 

gynaecology, administrative employees from the Region of 

Southern Denmark and the Center for Clinical Epidemiology (part 

of the National Danish Clinical Quality Improvement Programme), 

a project manager, and a secretary. The electronic recordings 

were initiated in April 2006. A web-based national input module is 

used by the public hospital departments and private hospi-

tals/clinics. The DugaBase data consist of information from i) a 

preoperative patient questionnaire on baseline information and 

PROMs (the latter based on a validated patient questionnaire on 

symptoms and disease-specific quality of life) [49,50], ii) a ques-

tionnaire completed by the gynaecologist including a preopera-

tive examination, iii) a questionnaire on the surgical procedure 

performed (e.g. procedure codes, the surgeons’ experience, use 

of antibiotic prophylaxis, company specific products), iv) postop-

erative patient questionnaire including PROMs, possible compli-

cations and reoperations, and v) postoperative follow-up ques-

tionnaire for health care personal.  

The data flow in the database is illustrated in Figure 1. All infor-

mation is manually and consecutively entered at the respective 

clinical departments by health care professionals. The DugaBase 

operates under the Danish law of data protection, with license 

granted by the Danish Data Protection Agency and the Danish 

Health and Medicines Authority (Danish National Board of Health 

j.no. 7-201-03-11/1/KIKR); and to monitor the surgical quality, the 

DugaBase steering committee has defined clinical indicators with 

standard developed based on the available evidence (Appendix 

2), and national results relating to these indicators are published 

in an annual report.  

 
Figure 1  

Data flow in the DugaBase 

Medical records (Study I) 

A randomly selected sample of women (100 undergoing surgery 

for UI, and 100 undergoing surgery for POP, all performed at 

public hospitals) registered in the DugaBase in the study period 

was retrieved, and the corresponding medical records were re-

viewed by a single physician (RG), using a detailed standardized 

form designed in close collaboration with the academic advisors 

(SB, UK, BN, LK). Medical records were carefully studied in order 

to find the relevant information, e.g. standard patient files, medi-

cine records, anesthetist’s records or discharge summaries. The 
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selected key variables represented administrative data, data 

according to the surgical procedure, objective measurements as 

well as parity and smoking. 

The Danish National Patient Registry (Study I, III, IV) 

The Danish National Patient Registry (NPR) was established in 

1977, and comprises administrative data on discharges from 

public somatic hospitals in Denmark [51]. The completeness of 

recordings to the NPR has been estimated to be 99.4% [52]. The 

registry contains information about the unique CRN assigned for 

all Danish citizens, the dates of admission and discharge, the 

surgical procedures performed, and diagnoses for every dis-

charge, classified according to the International Classification of 

Diseases (ICD); ICD-8 (1977-1993) and ICD-10 (1994 and onward) 

[53,54] as well as codes from the Danish classification system of 

surgical procedures [55]. 

The Odense University Pharmacoepidemiologic Database (Study 

III-IV) 

The Odense University Pharmacoepidemiologic Database (OPED) 

is a regional pharmacy-based prescription register and captures 

reimbursed prescription. OPED contains person-identifiable data 

with complete coverage on all computerized prescription reim-

bursements from the County of Funen (population 2006: 479 000) 

from 1990 and from January 2007 onwards extended to the 

whole Region of Southern Denmark (population: 1.2 mio.). Each 

record includes the CRN, the date of purchase, the pharmacy, a 

full account of what has been purchased, including brand name, 

Anatomical Therapeutic Chemical (ATC) classification code, de-

fined daily dose, dose unit, and quantity. The database does not 

contain information on drugs sold over the counter or drugs not 

reimbursed by the county authority (mainly oral contraceptives,  

sedatives, and hypnotics). Prescription reimbursements are of-

fered as a part of the National Health Service to all legal inhabi-

tants of Denmark; and given independently of patient income. All 

the drugs under study in this thesis are available only by prescrip-

tion in Denmark. 

Statistics Denmark (Study III-IV) 

Statistics Denmark is a governmental institution collecting elec-

tronic records on different registers for statistical and scientific 

purposes. Detailed longitudinal information at individual level can 

be retrieved for the entire Danish population since 1980. The 

Register for Education Statistics and the Register of Family and 

Income Statistics have been used in study III-IV. The Register for 

Education Statistics includes individual-based information on 

education for all residents in Denmark since 1981 [56]. An annual 

update is performed on the basis of the Danish population of 1 

January with information from educational institutions. Foreign 

national residents in Denmark voluntarily have to declare their 

educational status, when moving into the country [56]. The high-

est attained educational level was retrieved for each woman at 

the year of surgery. The Register of Family and Income Statistics 

collects annual individual-based information on income from Tax, 

Customs and Duties in Denmark (SKAT). From here, the personal 

annual income at the year of surgery was retrieved. 

Study I  

To assess the completeness of the DugaBase all recorded relevant 

procedures in the NPR were retrieved from 1 April 2006 to 31 

December 2010 among women aged ≥ 18 years at the time of 

their surgery. The completeness of the DugaBase was assessed 

using the NPR as reference. The completeness was defined as the 

proportion of women with a relevant surgical procedure in both 

the DugaBase and the NPR, divided by the number of women 

recorded in the NPR [57,58]. 

Reported information in the DugaBase was validated against 

medical records. A random computerized sample of 100 women 

with UI procedures and 100 women with POP procedures per-

formed in public hospitals from 1 January 2009 to 31 October 

2010 was retrieved from the DugaBase. The validation was per-

formed on selected key variables: date of surgery, surgical de-

partment, procedure codes, antibiotic prophylaxis, prior surgery 

for UI or POP, prior hysterectomy, height, weight, parity, and 

smoking. Data were collected by RG, and double data entry was 

performed.  

Study II 

Study II was based on data in the DugaBase from patient ques-

tionnaires completed pre- and postoperatively by women (≥ 18 

years) undergoing surgery for UI and POP in Denmark from 6 April 

2006 to 31 December 2011. To be included in the main analysis, 

the women had completed the questionnaires both pre- and 

postoperatively. In sub-analyses, all women with completed 

questionnaires were included (e.g. only pre- or postoperatively, 

or both).   

Women with UI surgery were asked both pre- and postopera-

tively: “How often do you leak urine?” with the following re-

sponse categories (=symptom score): 0 = Never, 1 = About once a 

week or less often, 2 = Two or three times per week, 3 = About 

once a day, 4 = Several times a day, 5 = All the time. Quality of life 

was assessed by “Overall, how much does leaking urine interfere 

with your everyday life?” on a visual analogue scale (VAS) from 0 

to 10 (0 being the lowest and 10 the highest). The answers to the 

above questions are used as a surrogate outcome of patient 

satisfaction and success following surgery.                                           

Women with POP surgery were asked both pre- and postopera-

tively: “Are you aware of a lump or bulge coming down in your 

vagina?” with the following response categories: 0 = Never, 1 = 

Occasionally, 2 = Sometimes, 3 = Most of the time, 4 = Always. 

Quality of life was assessed by “How much does this bother you?” 

on a VAS scale from 0 to 10.                                                                            

Patient characteristics included age, body mass index, American 

Society of Anesthesiologists (ASA) classification, smoking, alcohol 

consumption, previous gynaecological surgery.                     

The symptom scores were categorised in three groups: (1) im-

proved, (2) unchanged, and (3) worsened symptom score. An 

improvement of symptoms was defined as a reduction of one or 

more on the ordinal scale of symptom scores. When pre- and 

postoperative symptom scores were equal, this was recorded as 

unchanged, and when increased by one or more, as a worsening 

of symptoms.  

Study III+IV 

In study III+IV, data from the NPR, OPED, and the Statistics Den-

mark were retrieved.       From the NPR all women (≥18 years), 

undergoing first time surgery for UI from the county of Funen, 

Denmark, from 1 January 1996 to 31 December 2006, and ex-

tended to the Region of Southern Denmark from 1 January 2007 

to 31 December 2010, were included. For study III, the use of the 

symptom-relieving drugs and oestrogen were retrieved from 

OPED based on ATC codes. For study III, the included symptom-

relieving drugs and corresponding ATC codes are shown in Table 

1. For study IV, the included antibiotics were pivmecillinam (ATC 
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J01CA08), sulfamethizol (ATC J01EB02), trimethoprim (ATC 

J01EA01), and nitrofurantoin (ATC J01XE01). The indications are 

not registered in the OPED, therefore Pivampicillin and amoxicillin 

were excluded, because these antibiotics are also used to treat 

upper respiratory tract infection. Broader spectrum antibiotics 

such as cephalosporins and quinolones were not included, as they 

are not commonly used for UTIs in Denmark. Oestrogenes (ATC 

G03C) were retrieved for both studies, and both local and sys-

temic oestrogens were included. 

Exposed women were defined by having redeemed at least one 

prescription of the relevant drugs within 365 days preceding the 

date of surgery. Unexposed women were defined by not having 

redeemed at least one prescription of the drugs within the same 

time frame. The primary outcomes for both groups were the 

postoperative use of the symptom-relieving drugs (study III) and 

antibiotics for UTI (study IV) within 1) 0-60 days after surgery 

(short term postoperatively), and 2) 61-365 days after surgery 

(long term postoperatively). These outcomes were not mutually 

exclusive, i.e. a woman might be classified both as a short and 

long term user postoperatively. The considered confounders were 

age, procedure type, preoperative oestrogen use, comorbidity, 

educational level, personal annual income, and calendar year of 

surgery. The different types of UI surgery were divided into four 

groups according to the surgical procedure code: 1) mid-urethral 

sling procedures with transobturator route (toMUS), 2) mid-

urethral sling procedures with retropubic route (rpMUS), 3) bulk-

ing procedures, and 4) other types of UI surgeries. The preopera-

tive oestrogen use of the included women were divided into 

those who had redeemed at least one prescription for oestrogens 

within 365 days prior to surgery, and those who had no preopera-

tive oestrogen use.  Regarding comorbidity the Charlson comor-

bidity Index (CCI) was used [59,60]; a well-known, validated and 

widely used quantitative measure of comorbid illness [61]. CCI 

was computed for each women based on her complete hospital 

discharge from the NPR since 1977. According to CCI, different 

weights (1, 2, 3, and 6) are assigned to 19 different disease cate-

gories. A categorised version of the CCI with scores grouped 0 

(low), 1-2 (medium), and 3+ (high) was used [62]. For each 

woman, educational level and annual personal income was esti-

mated based on data from the year of her surgery. Highest at-

tained educational level was categorised into three groups: “Ba-

sic” (basic school/high school education: 7-12 years of primary, 

secondary and grammar-school), “Secondary” (vocational educa-

tion, 10-12 years of education), and “Higher” (a university degree 

or an examination in another higher institution requiring an aver-

age total of 13 years or more) [63]. Annual income was catego-

rised into three groups as well: low (1st quartile), medium (2nd 

and 3rd quartile), and high income (4th quartile). 

Ethics and approvals 

The studies in this thesis were approved by the Danish Data Pro-

tection Agency (no. 2009-41-3564). None of the studies needed 

approval by the regional Ethics Committee because they are 

register-based studies  

(http://www.dnvk.dk/CVK/Home/English.aspx).                                                                                                 

Study I was further approved by the Danish Health and Medicines 

Authority (no. 3-3013-2/6) for the review of medical records. 

 

 
Table 1 

Symptom-relieving drugs for treatment of UI available in Denmark 1995-2011. 

Statistical analyses 

Data analyses in all four studies were performed using Stata 

version 12.1 (StataCorp, College Station, TX, USA). 

Study I: The database completeness was defined as the propor-

tion of patients subject to urogynaecological surgical procedures 

in both the DugaBase and the NPR, divided by the number of 

patients recorded in the NPR  , based on details regarding the 

CRN, date of surgery (+/- 30 days), and type of surgery. The NPR 

was used as reference. Whenever relevant, statistical measures 

are presented with 95% confidence interval (CI).   

Study II: Patient characteristics were analysed within the three 

groups (improved/ unchanged/worsened). The chi-square test 

was used to compare categorical variables and one-way analysis 

of variance (ANOVA) to compare continuous variables. The VAS 

scores were reported as medians with 25th–75th percentiles. 

Comparisons of median VAS scores pre- and postoperatively were 

analysed by the Kruskal-Wallis test.      

In sub-analyses we compared baseline characteristics prior to 

surgery between included women and women who had only 

completed either the preoperative or the postoperative patient 

questionnaire. We thus compared the preoperative questionnaire 

on symptom score and VAS score between the included women 

and women who had only completed the preoperative question-

naire. Likewise, we compared the postoperative questionnaire on 

symptom score and VAS score between the included women and 

women who had only completed the postoperative question-

naire. A p value of less than 0.05 was considered significant.                   

Study III+IV: The drug use was described in a flowchart within the 

first 365 days after surgery for both exposed and unexposed 

women for both studies. Multivariate logistic regression models 

were used to compute the odds ratio (OR), with 95%CI. The fol-

lowing covariates were used in the adjusted  analyses: age (18-39, 

40-59, ≥60 years reference), procedure type (toMUS (reference), 

rpMUS, Bulking, others), education (basic (reference), secondary, 

higher), annual income (low (reference), middle, high), comorbid-

ity (CCI 0 (reference), CCI 1-2, CCI 3+), calendar year (1996-2006, 

2007-2008 (reference), 2009-2010), and use of oestrogen (No 

(reference), Yes) within 365 days preceding surgery. Furthermore, 

in study IV stratified analyses were performed according to use of 

oestrogens before surgery to examine the association between 

preoperative use of antibiotics for UTI and postoperative use in 

oestrogen users.  
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3. MAIN RESULTS  

Study I: 

Establishment of the DugaBase 

By 31 December 2010, a total of 16,509 urogynaecological surgi-

cal procedures were recorded in the DugaBase from both public 

hospitals and private hospitals/clinics. There were 4,313 UI surgi-

cal procedures in 4,092 women: 3,887 women had one UI surgical 

procedure, 189 women had two UI surgical procedures, and 16 

women had three UI surgical procedures. There were 11,574 POP 

surgical procedures in 10,964 women: 10,392 women had one 

POP surgical procedure, 535 women had two POP surgical proce-

dures, 36 women had three POP surgical procedures, and one 

woman had four surgical procedures.                                                                

In 158 instances, UI and POP surgical procedures were performed 

concomitantly, leaving 711 surgical procedures classified as nei-

ther UI nor POP procedures (e.g. unspecified vaginal or perineal 

repairs, and other vaginal procedures not classified as UI or POP 

surgery by definition).  

 

Database completeness of the DugaBase 

The completeness of recorded UI and POP surgical procedures in 

the DugaBase is increasing by calendar year (Table 2), with public 

hospitals having a higher completeness than private hospi-

tals/clinics throughout all years. We identified a small number of 

patients in the DugaBase who were not in the NPR in 2010: 93 

with POP procedures and 37 with UI procedures out of 4,574 and 

1,740, respectively. 

 

Validation of selected DugaBase variables 

Medical records for all 200 included women were retrieved, 

information was collected, and I keyed the data into a database 

with a double entry of 60% showing no errors. The calculated 

agreements of selected variables are shown in Table 3. The 

agreements were 90% or higher - when adjusted for explainable 

disagreement in recorded procedure codes, due to differences in 

coding practice of cystoscopy (n=6) and leaving out gynaecologi-

cal procedure codes (n=4) not relevant for the DugaBase. The 

lowest agreement was on the use of antibiotic prophylaxis 

(142/158=90%), and the highest agreement on date and depart-

ment. Among the 14 recorded procedure codes with disagree-

ment, 11 were POP procedures and 13 were surgical procedures 

with multiple procedure codes. There was no difference in 

agreement for the presented variables when stratifying by UI and 

POP. 

 

 
Table 2  

The database completeness of urinary incontinence (UI) procedures and pelvic organ 

prolapse (POP) procedures in the Danish Urogynaecological Database (DugaBase) 

using the Danish National Patient Registry as a reference 

 

 
Table 3  

Agreement between selected variables from a random sample of 200 women in the 

Danish Urogynaecological Database (DugaBase) from 1 January 2009 to 31 October 

2010 and the same information from their medical records was expressed as a 

percentage of the exact agreement and by Kappa coefficients. 

Study II: 

Between April 2006 and December 2011, a total of 20,629 surgi-

cal procedures for UI and POP were registered in the DugaBase. 

Of these 5,612 and 15,204 were UI and POP procedures, respec-

tively. Concomitant surgery of UI and POP was performed in 187 

women.      

For UI surgery a total of 3,600 (64%) had completed the patient 

questionnaire for symptom score preoperatively, and of these 

1,778 (49%) had completed the same questionnaire during fol-

low-up. Similarly, a total of 3,562 (63%) had completed the pa-

tient questionnaire for VAS preoperatively and 1,697 (48%) of 

these had completed this questionnaire postoperatively. For POP 

surgery, the equivalent numbers were 10,144 (67%) with preop-

erative completed questionnaire for symptom score and 4,652 

(46%) of these completed the questionnaire during the follow-up, 

and 10,066 (66%) filled-in the VAS score preoperatively of which 

4,288 (43%) completed the questionnaire for VAS during follow-

up. 

Surgery for UI  

The distribution of changes in the symptom score is shown in 

Table 4. The majority of women had improved score after surgery 

(83%). Unchanged score was seen in 13%, and worsened score 

only in 4%. The results on the symptom score are shown in Figure 

2 in two-year periods, and illustrate the difference in the score at 

the individual level both by circles and exact numbers. The major-

ity of women were in the group with preoperative symptoms of 

UI “Several times a day” (=4), and within this group the majority 

had improved symptom score.  For all three calendar periods, the 

results were overall the same with the majority of women having 

a symptom score of 4 preoperatively and reduced to a lower 

score postoperatively. 

The changes in VAS score are illustrated in box plots, Figure 3, 

according to three calendar periods. For UI surgery, the VAS score 

median was 9 (25th-75th percentiles: 7-10) preoperatively and 1 

(0-4) postoperatively (p<0.001) overall in the study period. 

Through all the calendar periods, there was a considerable reduc-

tion in the VAS score postoperatively.  
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Surgery for POP 

The distribution of changes in symptom scores is shown in Table 

4. As in UI, the majority of women had improved symptom score 

(80%), 17% had unchanged scores, and 3% had worsened symp-

tom scores. The results on symptom scores are shown in Figure 4 

in two-year periods. The majority of women were in the group 

with preoperative symptoms of POP “Always” (=4), and the ma-

jority within this group had improved symptom scores to “Never” 

(=0) postoperatively. For all three calendar periods, the results 

were overall the same with the majority of women having a 

symptom score of 4 preoperatively, and reduced to a score of 0 

postoperatively.              

The changes in VAS score are illustrated in box plots, Figure 5, 

according to three calendar periods. For POP surgery, the overall 

VAS score median was 8 (25th-75th percentiles: 5-10) preopera-

tively and 0 (0-1) postoperatively (p<0.001). Through all the cal-

endar periods, there was a considerable reduction in the VAS 

score postoperatively. 

 

Table 4  

The changes in symptom score after urinary incontinence (UI) and pelvic organ 

prolapse (POP) surgery in Denmark 2006-2011. 

Sub-analyses  

For UI, there were no differences found in the baseline character-

istics prior to surgery between included women and women who 

had not completed both the pre- and postoperative question-

naires. The preoperative VAS score did not differ between in-

cluded women and women who had only completed the preop-

erative questionnaire. The only difference was encountered for 

the postoperative symptom free score (40.8% of patients with 

both questionnaires completed and 47.4% of patients with only 

postoperative questionnaire completed (p=0.002).     For POP, 

minor differences were seen in the baseline patient characteris-

tics prior to surgery: mean age (61.5 years vs. 62.2, p=0.001), 

alcohol units per week (3.2 vs. 2.9, p<0.001), ASA (ASA 1-2: 89.5% 

vs. 92.4%; ASA 3-6: 10.5% vs. 7.6%, p<0.001), and prior POP sur-

gery (21.5% vs. 19.6%, p=0.014). Minor differences were seen for 

the preoperative symptom free score (11.0% of included women 

vs. 7.4% of women with only the preoperative questionnaire 

completed, p<0.001), preoperative VAS score 10 (26.2% vs. 

29.3%, p<0.001), and postoperative symptom free score (80.1% 

vs. 76.5%, p=0.026).  

Study III: 

A total of 2,151 women were included in the study. All women 

had a primary surgical procedure for UI performed in the Fu-

nen/Region of Southern Denmark registered in the NPR between 

1 January 1996 and 31 December 2010; of which 2,073 had a 

solitary UI surgery, and 78 had concomitant surgery for pelvic 

organ prolapse. 

Of the 2,151 included women, 358 (16.6%) were exposed to 

symptom-relieving drugs within 365 days before surgery. The 

number of redeemed prescriptions of symptom-relieving drugs 

and oestrogen, according to the OPED within the time frame of 

365 days before and after a UI surgical procedure performed 

between 1 January 1996 and 31 December 2010, is shown in 

Table 5.  

Approximately, one third of the women redeemed only one pre-

scription of symptom-relieving drugs before surgery, and one 

quarter of the women redeemed five or more prescriptions. For 

further details on the distribution of the number of prescription 

per women, please refer to Figure 6. The most commonly pre-

scribed symptom relieving drugs before surgery were solifenacin 

and tolterodine accounting for more than 70% of women. 

 

 
Figure 2  

Symptom score “How often do you leak urine?” for UI surgery pre- and postopera-

tively (n=1,778) in two-year periods. The area of the circles is directly proportional to 

the number of the observations represented in the circle. 

 

 

 

 
Figure 3  

VAS score for UI surgery pre- and postoperatively (n=1,697) in box plots in two-year 

periods. The bottom and top of the boxes are the 25th and 75th percentiles, and the 

line near the middle of the boxes is the median. 
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Figure 4  

Symptom score “Are you aware of a lump or bulge coming down in your vagina?” for 

POP surgery pre- and postoperatively (n=4,652) in two-year periods. The area of the 

circles is directly proportional to the number of the observations represented in the 

circle. 

 

 
Figure 5  

VAS score for POP surgery pre- and postoperatively (n=4,288) in box plots in two-

year periods. The bottom and top of the boxes are the 25th and 75th percentiles, 

and the line near the middle of the boxes is the median. 

 

Of the 2,151 included women, 1,793 (83.4%) were not exposed to 

symptom-relieving drugs within 365 days before surgery.  

The use of symptom-relieving drugs within 365 days after surgery 

is detailed in both cohorts, Figure 7. 

  

Women having redeemed prescriptions for symptom-relieving 

drugs before surgery (exposed)  

Out of the 358 women with prior drug use of antimuscarinic drugs 

or duloxetine, 110 (30.7%) women redeemed prescriptions for 

these drugs within 0-60 days after surgery, and 98 (26.8%) also 

within 61-365 days postoperatively. A total of 248 (69.3%) women 

did not redeem a prescription for these drugs within 0-60 days 

after surgery, and the majority of these women (53.6%) also 

continued being non-users.  

Women with no usage of symptom-relieving drugs before surgery 

(unexposed)  

Of the 1,793 unexposed women, only 25 (1.4%) redeemed a first 

time prescription for symptom-relieving drugs within 0-60 days 

after surgery, and the majority of these women continued the use 

(20 women). A total of 1,768 (98.6%) remained non-users within 

0-60 days, and the unexposed women typically continued as non-

users (91.6%). 

Comparing the exposed with the unexposed cohort 

Baseline characteristics of exposed and unexposed are not pre-

sented in the overview of this thesis, please refer to 9.3 Paper III 

instead. The most frequently used procedure was toMUS in both 

cohorts. Among the exposed women the second most frequently 

used procedure was bulking, whereas it was rpMUS among unex-

posed women. Compared to unexposed women, the exposed 

women tended to be older, more frequent oestrogen-users, have 

higher comorbidity, a lower educational level, and a lower annual 

income.  

Among women with prior drug use, the unadjusted OR of being 

short or long term user of symptom-relieving drugs after surgery 

was 31.1 (95% CI 19.9-49.4) and 8.4 (95% CI 6.4-11.0), respec-

tively. The adjusted OR of being short or long term user of symp-

tom-relieving drugs after surgery was 33.0 (95% CI 20.0-54.7) and 

7.2 (95% CI 5.4-9.6), respectively. The details from logistic regres-

sion models are presented in Table 6 showing the impact of each 

risk factor included. Preoperative use of antimuscarinic drugs or 

duloxetine was the absolutely strongest risk factor of postopera-

tive use (both short and long term); i.e. compared to preoperative 

drug use no other factors contributed considerably to the OR of 

being short or long term postoperative user. 

 

Study IV  

As in study III, the study population included 2,151 women having 

a primary surgical procedure for UI between 1 January 1996 and 

31 December 2010; 2,073 had a solitary UI surgery and 78 had 

concomitant surgery for pelvic organ prolapse.   

Of the 2,151 included women, 496 (23.1%) were exposed to 

antibiotics for UTI within 365 days before surgery. The number of 

redeemed prescriptions of antibiotics for UTI and oestrogen 

according to the OPED within the time frame of 365 days before 

and after a UI surgical procedure performed between 1 January 

1996 and 31 December 2010 are shown in Table 5. Before sur-

gery, 76% redeemed a maximum of two prescriptions of antibiot-

ics for UTI, 16% redeemed three or four prescriptions, and 8% 

redeemed five or more prescriptions. For further details on the 

distribution of the number of prescription per women, please 

refer to Figure 8. The most commonly prescribed antibiotics 

preoperatively were sulfamethizol and pivmecillinam accounting 

for the vast majority. 

Of the 2,151 included women, 1,655 (76.9%) were not exposed to 

antibiotics for UTI within 365 days before surgery.   

The use of antibiotics for UTI within 365 days after surgery is 

detailed in both cohorts, Figure 9. 
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Table 5  

The number of redeemed prescriptions before and after surgery for urinary inconti-

nence performed between 1 January 1996 and 31 December 2010. 

 

 

 
Figure 6  

The distribution of the number of preoperatively redeemed prescriptions on symp-

tom-relieving drugs based on 358 surgeries for urinary incontinence in Denmark, 

1996-2010. 

 
Figure 7  

Women (N=2,151) with primary surgery for urinary incontinence (UI) and their use of 

symptom-relieving drugs for UI (antimuscarinic drugs and duloxetine) before and 

after surgery for UI. Exposed women had redeemed one or more prescriptions of 

antimuscarinic drugs or duloxetine within 365 days preceding the date of surgery, 

and unexposed women had not redeemed prescriptions of antimuscarinic drugs or 

duloxetine within 365 days preceding the date of surgery. 

Women having redeemed prescriptions for antibiotics for UTI 

before surgery (exposed) 

Of the 496 women with use of antibiotics for UTI prior to UI sur-

gery, 129 (36.0%) did redeem prescriptions for these drugs within 

0-60 days after surgery, and 85 of the 496 women (17.1%) even 

within 61-365 days after surgery, Figure 9. A total of 215 (43.3%) 

of the exposed women continued to redeem prescriptions within 

61-365 days postoperatively, Figure 9. 

 
Table 6  

Risk factors of postoperative use of antimuscarinic drugs/duloxetine. Results from 

multivariate logistic regression models on: i) short term (0-60 days after surgery), 

and ii) long term use (61-356 days after surgery). 

Abbreviations: Post op = postoperative, OR = odds ratio, CI = confidence interval, 

rpMUS= retropubic mid-urethral sling, toMUS= trans-obturator mid-urethral sling,  

CCI = Charlson comorbidity index  

 

Women with no usage of antibiotics for UTI before surgery (unex-

posed) 

Of the 1,655 women who did not redeem prescription on antibi-

otics for UTI before surgery, 182 (11.0%) redeemed a first time 

prescription for antibiotics for UTI within 0-60 days after surgery 

and 64 (3.9%) women continued within 61-365 days postopera-

tively. A total of 1,473 (89.0%) women remained non-users within 

0-60 days after surgery, and the vast majority of these women 

(1,302/1,655=78.7%) continued as non-users also within 61-365 

days after surgery, Figure 9. 

Comparing the exposed with the unexposed cohort 

Baseline characteristics of exposed and unexposed are not pre-

sented in the overview of this thesis. The most commonly used 

procedures were mid-urethral slings with toMUS being the pre-

ferred procedure in both cohorts. The exposed women were 

more likely to have bulking agent injection compared to unex-

posed women. Compared to unexposed women, the exposed 

women tended to be older, more frequent oestrogen-users, 

higher comorbidity, whereas there was no difference in educa-

tional level and annual income between the exposed and unex-

posed.  

Among women with prior use of antibiotics for UTI, the unad-

justed OR of being short and long term user of antibiotics for UTI 



 DANISH MEDICAL JOURNAL   10 

after surgery was 2.8 (95% CI 2.2-3.7) and 4.6 (95% CI 3.7-5.8), 

respectively. The adjusted OR of being short or long term user of 

antibiotics for UTI was 2.6 (95% CI 2.0-3.5) and 4.5 (95% CI 3.5-

5.7), respectively. The details from logistic regression models are 

presented in Table 7 showing the impact of each risk factor in-

cluded. Preoperative use of antibiotics for UTI was a strong risk 

factor of postoperative use (both short and long term); high co-

morbidity and procedure type (rpMUS, others) were also risk 

factors of postoperative short term use of antibiotics for UTI. 

4. METHODOLOGICAL DISCUSSION 

 

Establishment of cohorts 

This thesis is based on data from women undergoing surgical 

procedures for UI and/or POP, and we believe that we have used 

well-established and valid cohorts for our studies.                                  

A population-based approach is logic and feasible in Denmark 

because of a unique availability of county/region and nationwide 

registries based on mandatory reporting of all operations and 

procedures in both public and private hospitals and clinics. In 

addition, we had access to data from a national clinical database 

(DugaBase) and on out-patient drug prescriptions since 1 January 

1990 from the county/regionwide prescription database, OPED. 

The data from the OPED are of high quality as a result of direct 

computerized transfer of information when a prescribed drug is 

dispensed at a pharmacy, and the age and distribution of this 

population is very similar to that of a Danish population as a 

whole [64]. We used these unique Danish possibilities to identify 

cohorts of women who had undergone surgery for UI or POP. The 

studies in this thesis are dependent on accurate registration of 

procedure codes for UI and POP in the NPR, and in general the 

validity of procedure codes in the NPR is high [65,66]. Further-

more, in study I we compared the procedure codes for UI and 

POP with registrations in the DugaBase and found very high 

agreement. Therefore, we have good reason to believe in a valid 

establishment of cohorts based on procedure codes from the NPR 

on UI and POP, and cohorts based on the DugaBase. 

The pharmacological cohort studies were based on a complete 

prescription database (county/regionwide) because of the com-

puterized accounting systems sending key data directly to the 

prescription database. Using the CRN, we were able to obtain the 

prescription history of each woman with a surgical procedure for 

UI or POP, and could classify the time of drug prescription accord-

ing to the surgical procedure. 

Thus, we believe that 1) study I is based on valid cohorts from the 

NPR and the DugaBase, 2) study II was based on a valid part of the 

DugaBase including approximately 1/3 of the population because 

of restrictions of completion of both pre- and postoperative ques-

tionnaires. Sub-analyses comparing women who had completed 

either pre- or postoperative questionnaires with women who had 

completed both only showed minor differences, 3) study III+IV 

were based on valid cohorts of women with all relevant surgeries 

in a well-defined region in Denmark (county/regionwide) includ-

ing information on drug prescriptions. 

 

Random error  

The possibility that positive results obtained in a study may be 

due to chance can never be excluded. It has become customary to 

attach special significance to P values below 0.05 (1 in 20), be-

cause it is generally agreed that a chance of less than 1 in 20 of 

being wrong is acceptable. Regarding the risk of chance findings 

of the studies in this thesis i) the conducted studies were all 

based on a priori hypotheses, ii) the assessment of the role of 

chance was done by “estimation” (instead of hypothesis testing 

and P values), i.e. computation and measurement of the magni-

tude of the association and a 95% CI providing the information 

that the true value was most likely close to the point estimate, 

less likely to be near the outer limits of the interval, and could (5 

times out of 100) fall outside these limits altogether. When mak-

ing sub-group analyses, problems with multiple comparisons may 

arise. Again, our studies were based on a priori hypotheses and 

the associations under study were not examined according to the 

hypotheses to be accepted or rejected on the basis of P values, 

but, on the contrary, on estimates with 95% CIs [67]. 

 

 

 
Figure 8  

The distribution of the number of preoperatively redeemed prescriptions on antibi-

otics for urinary tract infection based on 496 surgeries for urinary incontinence in 

Denmark, 1996-2010. 

 

 
Figure 9  

Women (N=2,151) with primary surgery for urinary incontinence (UI) and their use of 

antibiotics for urinary tract infection before and after surgery for UI. Exposed women 

had redeemed one or more prescriptions of antibiotics within 365 days preceding 

the date of surgery, and unexposed women had not redeemed prescriptions of 

antibiotics within 365 days preceding the date of surgery. 
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Table 7  

Risk factors of postoperative use of antibiotics. Results from multivariate logistic 

regression models on i) short term (0-60 days after surgery) and ii), long term (61-

356 days after surgery). 

 Abbreviations: Post op = postoperative, OR = odds ratio, CI = confidence interval, 

rpMUS= retropubic mid-urethral sling, toMUS= trans-obturator mid-urethral sling, 

CCI = Charlson comorbidity index 

 

Selection bias 

This thesis is based on studies on all women undergoing surgery 

for UI or POP in the defined study periods and therefore we be-

lieve that we have a (nearly) complete population during the 

study periods. Our population-based (county/regionwide), regis-

ter-based, cohort studies reduce the risk of selection bias pro-

duced by differential patient recruitment as in hospital-based 

studies and incomplete follow-up. 

 

Misclassification of exposure 

While collecting data from medical records in Study I, the regis-

trar was blinded for data in the DugaBase. This prevented a po-

tential influence on data collected from the medical records 

because of knowledge of already registered data in the DugaBase. 

The issue about misclassification of exposure is mainly relevant 

for study III and IV. In our register-based studies, very detailed 

measurements of exposure are usually impossible to assess and 

some misclassification of exposure may occur. In the cohort de-

sign misclassification of our exposure is likely to be unrelated to 

the outcome, and with two exposure categories the risk estimates 

will be biased towards the null hypothesis. This means that a non-

differential misclassification will tend to produce risk estimates 

closer to the no-effect than the actual effect. We have several 

reasons to believe that there is no major misclassification.  

One of the strengths in pharmacoepidemiological studies is the 

combination of valid surgical procedure codes from the NPR and 

redeemed prescriptions. Information on redeemed prescriptions 

was not based on recall, as drug exposure based on self-reported 

use may lead to severe recall bias or under-ascertainment [68].  

However, we used redeemed drugs as a proxy measurement of 

drug intake. A prescribed drug, even if it is redeemed, is not nec-

essarily taken, or – if taken - not necessarily by the person itself. A 

patient noncompliance, regarding drug use, would tend to under-

estimate our risk estimates. There are other arguments for the 

occurrence of misclassification to be small:        i) there is no over-

the-counter sale of the drugs included, ii) the drugs are expensive 

with a patient payment, which increases the likelihood of compli-

ance, and - probably most importantly - iii) women with UI or POP 

have impaired quality of life and therefore have a high motivation 

for daily medication to obtain symptom-relief. Prescription data-

bases have therefore been found to be of great value for drugs 

prescribed for serious diseases that need continuous treatment 

[69]. The indications for the prescribed drugs are not registered; 

therefore pivampicillin and amoxicillin have been excluded from 

the analyses in study IV in order to minimize misclassification, as 

these antibiotics are also used to treat upper respiratory tract 

infection, and including these could therefore introduce an over-

estimation of our results. 

 

Misclassification of outcome 

In study III+IV the outcome data were obtained independently of 

the questions investigated, and independently of exposure meas-

urement, thereby effectively reducing the risk of differential 

misclassification of the outcome. The outcome measurement 

(drug use after surgery) was based on computerized, valid infor-

mation from a prescription database.  

 

Confounding 

A confounding variable is an extraneous variable correlating with 

both the dependent and the independent variable and may 

thereby lead to wrong conclusions. To avoid a false positive (Type 

1) error, researchers must control for confounders.  

For study I and II it is not relevant to address confounding.                       

In study III+IV we believe that we have been taking into consid-

eration the most important confounders in the multivariate logis-

tic regression analyses: age, procedure type, preoperative oestro-

gen use, comorbidity, educational level, personal annual income, 

and calendar year of surgery. We were not able to control for all 

potential factors such as body mass index, parity, severity and 

duration of symptoms of UI, and conservative treatment for UI. 

As it is not possible to control for all confounders there might be 

some factors, which have not been taken into account in these 

studies, leaving the possibility for residual confounding.  

 

Generalisability 

Generalisability of study results is only relevant if there are no 

major problems with bias, chance findings, and uncontrolled 

(residual) confounding. This can be illustrated by the possible 

pathways from “Association and cause” as done by Fletcher & 

Fletcher, Figure 10 [67]. In the above sections these different 

aspects have been addressed (selection bias, chance findings, and 

misclassification of exposure and outcome). 

Study I: the results from this study mainly apply to the DugaBase. 

Through the validation study, the procedure codes in the 

DugaBase were compared to medical journals and the complete-

ness of the DugaBase compared to the LPR, giving general results 

according to valid use of procedure codes and selected key vari-
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ables from the DugaBase.                       

Study II: the main analyses included approximately 1/3 of the 

population in the DugaBase because of restriction to women, who 

had completed both the pre- and postoperative questionnaires. 

Sub-analyses comparing women who completed either the pre- 

or the postoperative questionnaires with women who completed 

both showed only minor differences. Based on this we believe 

this study is representative of the women in the Danish popula-

tion undergoing surgery for UI or POP in the period 2006-2011. 

Study III+IV: These studies are population-based studies and the 

source data are of high quality [64–66,70]. We have adjusted for 

several confounders, we have close to complete information in 

the follow-up period, and both drugs and surgical procedures 

have no other indications than UI. We found very strong associa-

tions in both short term and long term drug use for both studies, 

which makes it less likely that the results could be explained by 

the chance and confounding alone. Based on this, we believe our 

study to be generalized to women undergoing surgical treatment 

for UI in Denmark. 

5. CONCLUSIONS 

 

These studies provide new evidence on the following subjects 

according to the aims of the thesis: 

 

Study I 

This study showed a high completeness of the DugaBase using 

NPR as reference, and a high validity of reported key data in the 

DugaBase compared to information in medical records. This study 

offers a unique possibility for continuing quality assessment of UI 

and POP surgery in Denmark and for future research based on 

data from the DugaBase. 

 

Study II 

Based on data on PROMs, surgery for UI and POP is effective in 

alleviating symptoms of UI or POP in women undergoing surgery 

in Denmark. Pre- and postoperative questionnaires are useful 

tools in assessing improvement in patient reported symptomatic 

outcome measures after surgery. 

 

Study III 

A substantial number of women will continue to be prescribed 

symptom-relieving drugs after surgery for UI within a year of 

surgery. Only a minority of preoperative non-users initiated usage 

of symptom-relieving drugs postoperatively. Compared to preop-

erative drug use no other factors in the regression model contrib-

uted considerably to the risk of being short or long term postop-

erative user of symptom-relieving drugs.  

 

Study IV  

One in four women undergoing surgery for UI was treated for UTI 

before surgery, and half of these women continued the tendency 

of UTI postoperatively. In women not using antibiotics for UTI 

prior to surgery only a minor proportion initiated use of antibiot-

ics for UTI after surgery. The strongest risk factor of postoperative 

use of antibiotics for UTI was the use of these antibiotics before 

surgery. 

 

 
Figure 10  

Association and cause from Fletcher & Fletcher ”Clinical Epidemiology: The Essen-

tials” (Ref. Fletcher 1996) 

6. PERSPECTIVES 

 

This thesis has contributed with findings giving rise to increased 

knowledge of the DugaBase, PROMs after urogynaecological 

surgery, and certain pharmaco-epidemiological characteristics in 

Danish women before and after surgery for UI. 

 

Databases and registries – the value of cohort studies 

Most developed countries share common goals to improve the 

health of their populations and to improve the quality in health 

care. One of the approaches to do this is by using clinical data-

bases. To be useful, health care data should be organised in a 

systematic and efficient way, and structured to allow linkage 

across different data sources. The data need to be accessible, and 

at the same time be confidential, protecting privacy rights. If 

these conditions are met, health care data such as clinical data-

bases constitute a significant resource.      

Even though surgery for UI and POP are well documented routine 

surgical procedures, there are still several issues to be discussed: 

i) the right choice of sling procedure for the treatment of stress UI 

(retropubic vs. transobturator), ii) to whom the bulking procedure 

should be offered? iii) the best surgical options for POP, especially 

in recurrent cases, and iv) missing registration of complications 

and recurrence of surgical procedures in the NPR. Such topics call 

for further quality monitoring and here the clinical databases 

have an important role. These databases provide the opportunity 

to perform research on a population-based level, research that is 

relatively cheap because data are already available, and at the 

same time provide data on important clinical details.               

There are also some disadvantages of clinical databases. Thus, 

database structure and variables have to be carefully considered, 

and the databases need to be constantly improved to keep up 

with clinical practice and evidence based medicine. The quality of 

output, both regarding quality monitoring and research, is deter-

mined by the quality of input.                 

This thesis has demonstrated that the DugaBase in the period of 

2006-2010 constitutes a potentially valuable tool for future re-

search settings on a number of issues. It is of special interest that 

the DugaBase could be a valuable source for research on compli-

cations and repeated surgeries. In addition, the DugaBase data 

can be merged with primary data from cohort or survey studies, 

and even collaboration between urogynaecological databases 

from other countries. Although this thesis supports that the 

DugaBase already has a number of strengths, the DugaBase 
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should be continuously developed and updated in order to secure 

long term data quality.  

 

Patient reported outcome measures 

PROMs are a means of collecting information on the effectiveness 

of care delivered to patients as perceived by the patients them-

selves. The collection of such data will add to the set of informa-

tion available on the care delivered to patients, and such informa-

tion may complement and be used in conjunction with existing 

information on the quality of services. In the treatment of many 

diseases objective measures are usually used to assess the effi-

cacy of a given treatment without necessarily involving the sub-

jective measures from the patient; e.g. anatomical outcome 

measures or laboratory measurements. It is well known that 

surgeons are poor at evaluating the results of their own perform-

ance and therefore the use of PROMs is crucial. Supplementing 

objective with subjective measurements (such as PROMs) will 

lead us to a better understanding of the quality of the health care 

provided.                                                            

This thesis has demonstrated the feasibility of using PROMs for 

research. Our study has drawn attention to the importance of 

continuing focus on further optimizing registrations of PROMs 

both pre- and postoperatively. E.g. perhaps an electronic online 

version of the pre- and postoperative patient questionnaires 

could increase the motivation for completing the forms.  

 

Pharmacoepidemiological studies 

The results of the pharmacoepidemiological studies add impor-

tant knowledge to the counselling of women undergoing surgery 

for UI and POP. Based on our results, the counselling can include 

information on expectancies of reduction in the need for symp-

tom-relieving drugs and antibiotics for UTI in preoperative users. 

There is, however, an increased risk of continuing use compared 

to preoperative non-users. These studies also emphasized the 

importance of future studies on what characterised the sub-group 

of women, who are at increased risk of continuing use of symp-

tom-relieving drugs and an increased risk of UTI. Future studies 

thus need to characterise women who have a continuing need of 

symptom-relieving drugs postoperatively, as well as what charac-

terises the women with the complication of de novo urge after 

surgery for UI leading to the use of symptom-relieving drugs. 

According to UTI, future studies need to characterise women who 

have recurrent UTI after surgery not only shortly after surgery, 

but also in a more long term perspective: a genetic predisposition 

for UTI? An anatomic predisposition for UTI? Or are women post-

operatively more likely to have a prescription if they suffered 

from UTI preoperatively, based on increased awareness of symp-

toms of UVI in the women and/or a greater attention of the gen-

eral practitioner? Furthermore, it should be studied if prolonged 

use of oral antibiotics in combination with prophylactic periopera-

tive intra venous antibiotics reduces the risk of UTI postopera-

tively.   

We measured whether the women had redeemed prescriptions 

of symptom-relieving drugs or antibiotics for UTI. However, we 

have no measurement of compliance or other relevant clinical 

data on such symptoms, urine dip stix, urine culture, the type of 

UI, or other possible potential confounders such as body mass 

index. Such data would be valuable in future studies and could be 

assessed by supplements from medical journals, patient ques-

tionnaires, or from the DugaBase. 

7. SUMMARY 

 

This PhD thesis was performed during my employment at the 

Center for Clinical Epidemiology, Odense University Hospital and 

University of Southern Denmark, 2010-2013. It comprises an 

overview and four papers, two published in international peer-

reviewed scientific journals, one under review, and one in draft. 

Introduction: Urinary incontinence (UI) and pelvic organ prolapse 

(POP) are prevalent disorders among women worldwide, affecting 

their psychological and social wellbeing, with reductions in quality 

of life. Treatment options are conservative (e.g. pelvic floor exer-

cises, weight loss, and bladder training), pharmacological, and 

surgical. Surgery has especially for UI undergone an improvement 

during the last decades with development of minimally-invasive 

sub-urethral sling procedures, and the number of surgeries has 

increased in Denmark and other countries. 

Aims:  

In a population of Danish women undergoing surgery for UI or 

POP, we aimed: 

- To describe the establishment of the Danish Urogynaecological 

Database (DugaBase), and to evaluate the completeness and the 

validity of surgery registration in the DugaBase 

- To study patient reported outcome measures in Danish women 

undergoing urogynaecological surgery 

- To study the use of symptom-relieving drugs before and after 

surgery for UI 

- To study the use of antibiotics for urinary tract infection (UTI) 

before and after surgery for UI  

Methods 

Study I The completeness of DugaBase was assessed by compar-

ing procedure codes in the DugaBase to codes registered in the 

National Patient Registry, 2006-2010. The study also included 

review of medical journals from 200 women (computed randomly 

from DugaBase), representing 22 departments in Denmark. In-

formation on selected variables was compared to registered data 

in the DugaBase. Data sources: the National Patient Registry, the 

DugaBase, and medical records.    

Study II was based on a national cohort of women undergoing 

surgery for UI and POP registered to the DugaBase, 2006-2011. 

Clinical data and data from patient questionnaires were retrieved. 

Data sources: the DugaBase. 

Study III+IV were cohort studies based on national register data 

and prescription data. A total of 2,151 women with a first time 

surgical procedure for UI within 1996-2010 were included. The 

data were supplemented with registry information on redeemed 

prescriptions on symptom-relieving drugs/antibiotics for 

UTI/oestrogen, comorbidity, and educational level and income. 

Data sources: the Danish National Patient Registry, Odense Uni-

versity Pharmacoepidemiologic Database, and the Register for 

Education Statistics, and the Register of Family Income.  

Results      

Study I: A total of 16,509 procedures were registered in the 

DugaBase by 31 December 2010. The database completeness has 

increased from 38.2% to 93.2% during the years. According to the 

validation, all 200 medical records were retrieved. The overall 

percentage agreement between medical records and the 

DugaBase was at least 90% for selected key variables: procedure 

code, date, hospital department, use of antibiotics, prior surgery, 

height, weight, parity, and smoking.  

Study II: In the study period, 20,629 urogynaecological proce-

dures were performed in Denmark and reported to the DugaBase. 

For approximately 1/3 of these women, the patient question-

naires on severity of symptoms and quality of life were completed 
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both pre- and postoperatively, and thus included. After both UI 

and POP surgery, more than 80% had improved symptoms and 

showed a significant improvement in quality of life. 

Study III: A total of 2,151 women with a primary UI procedure 

were included. Of these, 358 (16.6%) were exposed to symptom-

relieving drugs preoperatively, and 1,793 (83.4%) were not. Pre-

operative usage of symptom-relieving drugs was the strongest 

risk factor of postoperative use, both within 0-60 days OR (ad-

justed) = 33.0 (95% confidence interval (CI) 20.0-54.7)) and 61-

365 days OR (adjusted) = 7.2 (95% CI 5.4-9.6)). Adjusted for age, 

procedure type, calendar year, comorbidity, preoperative use of 

oestrogen, educational level, and personal annual income. Only a 

minority of preoperative non-users started using symptom-

relieving drugs postoperatively. 

Study IV: The same study population as in study III. Of the 2,151 

women, 496 (23.1%) were antibiotic users prior to surgery, and 

1,655 (76.9%) were non-users. Preoperative usages of antibiotics 

for UTI was a strong risk factor of postoperative use of the same 

antibiotics, both within 0-60 days OR (adjusted) = 2.6 (95% CI 2.9-

3.5), and within 61-356 days OR (adjusted) = 4.5 (95% CI 3.5-5.7)). 

Adjusted for age, procedure type, calendar year, comorbidity, 

preoperative use of oestrogen, educational level, and personal 

annual income. Comorbidity and procedure types were found to 

be significant risk factors as well, although less important than 

preoperative antibiotic use. 

Conclusions       

Due to a high completeness and data of high validity the 

DugaBase offers a unique possibility for continuing quality as-

sessment of urogynaecological surgery in Denmark, as well as for 

future research. Surgeries for UI and POP performed in Danish 

women were effective in alleviating symptoms of UI and POP and 

improvement in quality of life based on patient reported outcome 

measures. Our pharmacoepidemiological studies showed that 

preoperative use of symptom-relieving drugs and antibiotics for 

UTI were strong risk factors of postoperative usage of the same 

drugs. 
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9. APPENDICES 

 

Appendix 1: Procedural codes reporting to the DugaBase 

 

Procedural codes for urinary incontinence surgery 

KDG00 Retropubic suspension of urethra 

KDG01Percutaneous endoscopic retropubic suspension of urethra 

KDG10 Abdominovaginal suspension of bladder neck 

KDG30 Suprapubic sling urethrocystopexy 

KDG31 Percutaneous endoscopic suprapubic sling 

KDG40 Suprapubic urethrocystopexy 

KDG50 Transabdominal plastic repair of pelvic floor for urinary 

incontinence 

KDG96 Other operation on urethra or bladder neck for inconti-

nence 

KDG97 Other percutaneous endoscopic operation on urethra or 

bladder neck for incontinence 

KDV20 Submucous urethral injection 

KDV22 Transluminal endoscopic submucous urethral injection 

LEG00 Vaginal urethrocystorrhaphy 

LEG10 Vaginal urethrocystopexy with use of sling 

LEG10A Vaginal urethrocystopexy with use of sling through fora-

men obtuarum 

LEG20 Plastic repair of female pelvic floor with levator division 

LEG96 Other vaginal operation for incontinence 

 

Procedural codes for pelvic organ prolapse surgery 

LEE10 Repair of vagina using graft or flap 

LEF00 Anterior colporrhaphy 

LEF00A Anterior colporrhaphy with mesh 

LEF00B Manchester operation 

LEF03 Posterior colporrhaphy 

LEF03A Posterior colporrhaphy with mesh 

LEF10 Colpoperineoplasty 

LEF13 Colpoperineoplasty and vaginal hysterectomy 

LEF23 Complete colpocleisis 

LEF40 Vaginal repair of enterocele 

LEF40A Vaginal operation for enterocele with mesh 

LEF41 Laparoscopic repair of enterocele 

LEF40A Vaginal operation for enterocele with mesh 

LEF43 Abdominal operation for enterocele 

LEF43A Abdominal operation for enterocele with mesh 

LEF50 Colpopexy after previous hysterectomy 

LEF50A Abdominal apical colpocleisis after previous hysterectomy 

with mesh 

LEF51 Laparoscopic colpopexy after previous hysterectomy 

LEF51A Laparoscopic colpopexy after previous hysterectomy with 

mesh 

LEF53 Vaginal colpopexy after previous hysterectomy 

LEF53A Vaginal colpopexy after previous hysterectomy with mesh 

LEF53B Vaginal sacrospinous colpopexy 

LEF60 Vaginal lateral colpopexy 

LEF63 Abdominal lateral colpopexy 

LEF64 Laparoscopic lateral colpopexsy 

LEF96 Other operation for prolapse of uterus or vaginal vault 

LEF97 Other laparoscopic operation for prolapse of uterus or 

vaginal vault 

LCD10 Vaginal hysterectomy in combination with ICD-10 DN81  

LDC10 Partial excision of cervix uteri in combination with ICD-10 

DN81 

 

Appendix 2: Clinical indicators 

 

The clinical indicators used for annually reporting from the 

DugaBase (version 2010) 

 

 
 

 


