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Background 

In a statement from 1994, 3.9% had a permanent catheter in the Danish municipalities[1]. This is equivalent to the 

prevalence in the countries Denmark is compared with [2]. The prevalence of patients with permanent catheters in the 

Municipality of Aarhus in 2008 was 0.18 (CI;0,16-0,20) [3]. Permanent catheters can be placed urethrally or 

suprapubically. Suprapubic catheters are considered superior to urethral catheters concerning frequency of urinary tract 

infections [4,5].  Catheters are often made of silicone [5,6] and must be changed at least every third month [7]. 

Permanent catheters are associated with increased morbidity and mortality [2,4,6] and derived health-economic costs. 

The most frequent complications are bacteuria, urinary tract infections, incrustations and catheter blockage[5,6,8]. A 

catheter blockage occurs when the urine cannot pass the lumen in the catheter. This could be due to incrustation. 

Incrustration is a result of ion components in the urine being crystallised into the living biofilm. The biofilm is a layer 

of colonised micro-organisms lining the inside of the catheter [9,10]. The urease-producing bacterium Proteus Mirabilis 

is the most frequent cause of this phenomenon [6,9,10,11,12]. The biofilm and its bacteria colonies in the catheter are 

rarely the same as in the urine collected in a bag [6,12]. This is important in the control, treatment and monitoring 

strategies of patients with permanent urinary catheters. All types of catheters are vulnerable to this problem and there is 

no efficient way to control or avoid this problem [2,9,12,13]. More studies indicate that around 50% of all catheter users 

experience catheter blockage [1,14]. With the current knowledge in this area it is not possible to predict who are 

”blockers” and who are ”non-blockers”.  

Research shows that the pH value of the urine plays an important role in the incrustation process [6,12,15,16]. The urine 

salts crystallise differently at different pH values (pH-n). The variation in frequency of catheter incrustations in patients 

infected with Proteus Mirabilis depend on the difference in pH value of the urine (PH-v) and the pH value at the time of 

incrustation (pH-n)[17,18]. In vitro studies have shown that an increase in pH-n will increase the average time before 

incrustation and subsequent catheter blockage [19]. The same studies have shown that pH-n can be increased by 

increasing the 24-hour diuresis. However, clinical experiences are still sparse. In a previous pilot study from 2007 

Grundal and Breindahl[20] studied the possible connection between 24-hour diuresis and catheter blockage in citizens 

with permanent catheters in the Municipality of Aarhus, Denmark. This study showed no significant connection 

between average 24-hour diuresis and catheter blockage contrary to European in vitro studies[14]. At a cut off point at 

1200 ml there was a connection between catheter blockage and 24-hour diuresis below 1200 ml. Due to the size of the 

study the result can only be interpreted as a tendency. Important sources of error such as lack of stringent registration of 

diureses and catheter blockage could have biased the result. More clinical studies are thus needed to shed light on a 

possible connection between 24-hour diuresis and frequency of changing catheters due to Proteus Mirabilis as a part of 

a prevention strategy in patients with permanent catheters.   
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Aim of the study: 

To describe and analyse the connection between average 24-hour diuresis and frequency of catheter change due to 

incrustation problems among citizens in the Central Denmark Region with permanent catheters and a positive Proteus 

Mirabilis urinary culture. 

 

Hypothesis: 

Average 24-hour diureses of 1200 ml or more reduce the frequency of catheter change in citizens with a positive 

Proteus Mirabilis culture. 

 

Average 24-hour diureses of 12oo ml or more reduce heath expenditures related to catheter change in citizens with 

permanent catheters. 

 

Material and method 

 

Study population 

Citizens in the Municipality of Aarhus with permanent urethral or suprapubic urinary catheters contacting primary care 

due to incrustation problems who have had their catheter changed more frequently than every sixth week. 

 

Data 

Data are collected by registration schemes distributed to citizens. Patients with a high frequency of catheter change due 

to incrustation in combination with positive Proteus Mirabilis urinary culture are included. 24-hour diureses are 

observed for five days and the frequency of catheter change is registered retrospectively. Financial data are collected 

from the Department of Clinical Microbiology, Aarhus University Hospital, Skejby, the Municipality of Aarhus, 

Municipal Authority 3, and the distributional accounts at the Department of Urology, Aarhus University Hospital, 

Skejby. All numbers are calculated in 2006 prices. 

 

Inclusion criteria 

• 40 persons with permanent catheters in whom catheters are changed more frequently than every six weeks due 

to incrustion problems. 

• Positive Proteus Mirabilis culture (>= 106)  

• All females and males  >= 18 years of age can participate.  

 

Exclusion criteria 

• Citizens who remove catheters themselves.  

• Acute disease demanding treatment. 

• Medical urinary infection prophylaxis. 

 



Method 

Patients are recruited according to above criteria. Following oral and written information, informed consent to 

participate is obtained. If the patient has a positive Proteus Mirabilis culture the patient is taught to register 24-hour 

diuresis and a manual is handed out. If the patient is not able to make the registrations caring staff is instructed and 

home visits by the project coordinator and primary care staff are arranged. 

 

The 24-hours urine volume is registered for a period of five consecutive days and nights. Measuring cups for urine 

collection and a scheme for registration of the urine volume are handed out. The urine bag is emptied in the measuring 

cup at night time and when getting up in the morning. The volume is registered in the scheme. If it is necessary to 

empty the bag several times, the same procedure is followed. Persons using catheter valve empty the urine in the 

measuring cup as needed or at night time and when getting up in the morning. The volume is registered in the scheme 

by the citizen himself or by the care staff. At the end of the period the scheme is sent to the project coordinator in the 

prepaid envelope. 

 

Financial data 

An average cost estimate of change of permanent catheters is made. The costs are fixed by DAGS rates in 2006 prices.  

 

Statistics 

Data will be registered in Epidata and analysed in Stata 9 intercooled®. 

Reportings are made in proportions and per cent with 95% confidence intervals (95% CI). Significance testing is made 

by χ2-test at a 5% significance level. Correlation analysis are made by Pearson's test. Subsequently, regression analyses 

are made with frequency of catheter blockage as dependent variable. Associations are reported with an odds ratio as 

association targets with 95% CI. P-values <0,05 considers to be significant! 

The study is only generating hypotheses as there are no previous clinical studies on the subject and it is not possible a 

priori to measure sample size. The number of participants is thus decided on the basis of financial and practical 

considerations. 

 

Ethics 

Approval 

The Helsinki Declaration is followed and the project protocol has been submitted to the Central Denmark Committee on 

Biomedical Research Ethics and the Danish Data Agency Board for approval. Appendix on participant information is 

included. 

 

Ethical considerations  

The study is explorative hypothesis-generating study. It can provide information on the direction of future studies trying 

to investigate the reasons for incrustation of permanent catheters. 

The examinations will not influence the care and treatment of the participants and the study involves no risk for the 

participants. The urine volume is measured for five days and nights and it only involves some practical efforts on the 

part of the participant or care staff. Participation in the project helps finding possible connections between catheter 



blockage and Proteus Mirabilis and 24-hour diuresis. In the long term this project can provide improved knowledge 

about prevention of catheter blockage and possible focus areas to help relieve recurrent problems of catheter blockage, 

which have major implications on QoL. Personal data are stored and destroyed 15 years after the end of the study. Data 

on test subjects are protected by law on sensitive personal data and legal rights of patients. Patients are not paid a fee for 

participating in the study. 

After initial contact concerning participating the participant is informed orally and in writing. The participants are 

informed the have the right to have a lay representative. The participants are given time to give possible consent to 

participate. All information and data collection are managed by the project coordinators. It is possible to gain access to 

the project protocol according to applying rules. 

 

Participant information and consent 

Enclosed. 

Financing 

The study will be financed by public and private funds. See appendix.  

Publication 

The results of the study will be published at relevant congresses and meetings. 

Publication right 

The publication rights are assigned to Aase Grundal, Lisbeth Breindahl and Bente Thoft Jensen as first author. The 

counsellor will be co-author. 
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Appendix 1  

Budget 
 
Directly costs 
 

wage costs 
 
Project group (hours 442 )                                                                                                                           100.000  

 
Conducting research protocol inclusive literature search (74hoursr)                                                                                 
Information to participants  (hours) 
Information meeting to all local primary settings (20 hours) 
Conducting program for registration of  data (30 hours) 
Entry data (30 hours) 
Analyse  data (74 hours) 
Describe data(74hours) 
Presentation of data ( 20-30 hours) 

Abstract 
Poster  
Articel 

 
Other expenditures 
 

 
60  microbiologi of urine cultures   ( a 495 Dkr)                                                                                             29.700 
Cups for measuring urine                                                                                                                                   600 
Information material  100 pieces: 

Manuals for healthcare providers 
Manuals for patients and spouses 
Schema 
Poster                                                                                                                                             350 
Total                                                                                                                                            5.000 

office expenses                                                                                                                                               1.000 
 
Homevisits at the patients  

Information and collecting data by the project group  (80*20 km a 3,47 Dkr)                              5.552 
In total                                                                                                                                                         142.202 

 
                                                        

Overheads 
Overheads administration 3 % of  directly cots                                                                            4.266 
 

In total  to be financed    DKR                                                                                                             146.468        
 
 
Estimated  budget 2008                                                                                                                                46.500 
Estimated  budget 2009                                                                                                                              100.000 
Estimated budget in EURO                                                                                                                          19.400 
 
 
 

 

 

 

 

 


