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Abstract 

Preventive measures to avoid urinary tract infection associated with indwelling bladder catheter (UTI-IBC). Have been associated with 

significant impact on patient’s outcomes. The aim of this study was to verify UTI-IBC prevention bundle compliance, agreement and reliability 

of the CCU assistance team. Prospective, quantitative, observational research approved by the research ethics committee (number 2.991.245), 

performed in the adult CCU of a university hospital. Patients hospitalized in the CCU for more than 24 hours who used IBC were included. 

Data were collected for three months consisted of evaluating bundle care records obtained in two different ways: the registries of IBC care 

included on the medical records, and the daily bedside IBC bundle checklist. The sample consisted of 40, 77.5% were male and the mean 

age was 62.05(±15.6) years. The compliance of the CCU healthcare team to the prevention bundle was 100%. For the items “Need to use the 

catheter” and “Collector bag below ⅔” agreement was very high and reliability was strong. In the item “Catheter properly fixed”, although 

the agreement was high, reliability was slight. The items “Collector bag below the bladder’s level” and “Intimate hygiene” agreement were 

very high, but it was not possible to verify reliability due to the limitation of Kappa’s test. The healthcare team adhered to the implementation 

of prevention bundles. The agreement among the items was high, but not all items presented strong reliability, showing the importance of the 

continuous formation of the healthcare team. 
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Resumo 

Medidas preventivas para evitar a infecção do trato urinário associada ao cateter urinário residente (UTI-IBC) têm sido associadas a um 

impacto significativo nos resultados dos pacientes. O objetivo deste estudo foi verificar a aderência, concordância e confiabilidade da equipe de 

assistência da UCC frente aos bundles de prevenção de ITU-CVD. Estudo prospectivo, quantitativo e observacional aprovado pelo comitê de 

ética (número 2.991.245), realizado na UCC adulto de um hospital universitário. Foram incluídos pacientes hospitalizados na UCC por mais 

de 24 horas que utilizavam o CVD. Os dados foram coletados por três meses e consistiram na avaliação dos registros obtidos de duas formas 

diferentes: prontuário eletrônico, e à beira do leito. A amostra foi composta por 40 pacientes, 77,5% eram do sexo masculino, com idade média 

de 62,05 (±15,6) anos. A adesão da equipe de saúde da UCC aos bundles de prevenção foi de 100%. Para os itens “Necessidade do uso de 

cateter” e “Bolsa coletora abaixo de ⅔”, a concordância foi muito elevada e a confiabilidade foi forte. No item “Cateter devidamente fixado”, 

embora a concordância elevada, a confiabilidade apresentou-se fraca. Os itens “Bolsa coletora abaixo do nível da bexiga” e “Higiene íntima” 

apresentaram concordância muito elevada, mas não foi possível verificar a confiabilidade devido à limitação do teste Kappa. A equipe de 

cuidados aderiu aos bundles de prevenção. A concordância entre os itens foi elevada, porém nem todos os itens apresentaram confiabilidade 

alta, sinalizando a importância da educação permanente da equipe. 

Palavras-chave: Infecções Urinárias. Cateterismo Urinário. Pacotes de Assistência ao Paciente. Unidades de Terapia Intensiva. Equipe de 

Assistência ao Paciente. 
 

 

1 Introduction 

There is a need for high attention by the healthcare team 

in critical care units (CCU) due to the assistance is related to 

an expensive cost and the work covers critically ill patients. 

These patients can evolve positively or negatively, thus 

demanding the existence of a multidisciplinary team and 

exceptional apparatus for supporting the patient’s life1-3. 

For the multiprofessional team to be qualified and 

assertive in its activities, it is very important to have effective 

communication with each other and mutual respect, working 

together to achieve a common objective which is the patient’s 

recovery as soon as possible4. This recovery requires complex 

care and involves new knowledge and updated care based on 

protocols and guidelines in order to get improvement of care 

practices1-3. Due to the situation and severity of patients, there 

is a need to use highly invasive procedures such as indwelling 

bladder catheter (IBC), mechanical ventilation, and central 

venous catheter for patient’s treatment and monitoring, which 

can result in infections when these devices are not properly 

handled5. 

IBC is reported as the most important risk factor for 

urinary tract infection (UTI), being a device that should be 
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used exclusively when insertion criteria and maintenance 

are met6. It is noticed that when inserting this device in the 

patient, an exponential bacterial growth occurs in a proportion 

of 5-10% per day7. Urinary tract infections associated with 

the IBC procedure (UTI-IBC) reach several ages, mainly in 

women due to the shorter urethra and being closer to the anus. 

In men, the greater urethral length, greater urinary flow and 

the prostatic antibacterial factor are protective factors. 

UTI-IBC, as well as other nosocomial infections, is a 

suitable indicator of care quality since it is related to adequate 

care. In addition, the literature shows that healthcare- 

related infections (HAI) cause a high rate of morbidity and 

mortality. UTI accounts for 30% of HAI, mainly in CCU, and 

it is reported that the main problem appears by the catheter 

permanence beyond the necessary3. Prevention in care is the 

best alternative to reduce cases of nosocomial infections. 

The most effective way of prevention is to apply a set of 

measures also known as “bundle”. Bundles were developed 

by the Institute for Healthcare Improvement to prevent 

certain nosocomial infections, these measures prevent HAI 

such as ventilator-associated pneumonia, UTI-IBC, catheter- 

associated bloodstream infections, among others6. 

UTI-IBC is related to morbidity and mortality, and 

can increase the length of stay and costs for public health8, 

thereby justifying the implementation and analysis of these 

preventative measures and evaluating the effectiveness in 

their use. So, the aim of this study was to verify UTI-IBC 

prevention bundle compliance, agreement and reliability of 

the CCU assistance team. 

2 Material and Methods 

This investigation was a prospective, quantitative, 

observational study approved by the research ethics committee 

of Ponta Grossa State University by the number 2.991.245. It 

was performed in the adult CCU of the Wallace Thadeu de 

Mello e Silva Regional University Hospital, in Ponta Grossa, 

Parana, Brazil, consisting of 10 beds for exclusive public care. 

The inclusion criteria were patients hospitalized in 

the CCU for more than 24 hours who used IBC. Exclusion 

criteria were: failure to fill the bundle (missing data), death 

before completing 24 hours of CCU admission, and patients 

with contraindications to remove the indwelling catheter 

(cystostomy or medical criteria)9. Data were collected from 

December, 2018 to February, 2019 and patient’s information 

as, sex, clinical diagnosis, infection presence and hospital 

outcome (discharge or death) was obtained through medical 

records. 

This study consisted of evaluating bundle care records 

obtained in two different ways: the registries of IBC care 

included on the medical records, made by a member of the 

healthcare team, and the daily bedside IBC bundle checklist, 

made by a researcher. The bundle care included information 

of: catheter use; catheter properly fixed; collector bag below 

⅔ of its full capacity; collector bag below the bladder’s level 

and; periurethral hygiene. Although checking for urinary 

flow obstruction was not foreseen in the service bundle the 

researcher also evaluated this item. For the bedside bundle, a 

pilot and suitable calibration of the researchers were carried 

out before collection in order to adjust the instrument and 

the researchers. The item “catheter use” verify the suitable 

indication for the indwelling catheter use was investigated, 

who are patients with the impossibility of spontaneous 

urination; hemodynamically unstable patient with need 

of urinary output monitoring; post-operative for specific 

urological surgeries; and treatment of female patients, with 

grade IV pressure ulcer with healing compromised by urine 

contact9. 

The data plotted were stored in a Microsoft Ofice Excel 

spreadsheet and subsequently analyzed using the Statistical 

Package for the Social Science (SPSS) 20 program. A 

descriptive statistical analysis of all variables was performed. 

To analyze the agreement and reliability of the bundle records, 

Cohen´s Kappa test was performed, considering the following 

values: ≤0.20 (none); 0.21-0.39 (minimum); 0.40-0.59 

(weak); 0.60-0.79 (moderate); 0.80-0.90 (strong) ≥0.90 (near 

perfect). To be considered satisfactory, the cutoff point was 

0.60, as recommended by McHugh (2012)10, and considered a 

level of significance of 5%. 

3 Results and Discussion 

A total of 155 patients were admitted to the CCU between 

the three months of investigation, where 40 (26%) patients 

required the use of IBC. The mean age was 62.05 (±15.6) 

years, 77.5% (n=31) were male and 22.50% (n=9) female. 

Other particular data associated with the patients who 

underwent IBC are expressed on Table 1. 

Table 1 - Sample’s clinical characteristics 
 

Characteristics n % 

Reason for CCU admission   

Neurological disorders 11 27.50 

Cardiological disorders 9 22.50 

Surgical procedures 8 20.00 

Respiratory disorders 6 15.00 

Other disorders 6 15.00 

Infection   

Yes 26 65.00 

No 14 35.00 

Site of infection*   

Respiratory tract 17 62.96 

Urinary Tract 5 18.53 

Abdominal 4 14.81 

Related to mechanical ventilation 1 3.70 

Hospitalization outcome   

Hospital discharge 16 40.00 

Death 24 60.00 

*One patient was diagnosed with two of the mentioned infections. 

Source: resource data. 
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At the bedside, 116 bundle checks were performed, and 

the same number was found in the medical team’s records in 

the medical charts. Table 2 presents bundle checklist items 

response, concordance and reliability from both ways, bedside 

and medical records. Among the 116 bedside checks, only 2 

(1.72%) had urine flow obstruction. 
 

Table 2 - Bundles checklist items, concordance and reliability from medical records and bedside 

Bundle item Bedside Medical Records Concordance k p 

 Yes No Yes No    

Need to use the catheter        

total records 114 2 113 3 
99.1% 0.796 <0,001 

% 98.28 1.72 97.41 2.59 

Catheter properly fixed        

total records 104 12 115 1  
0.140 0,003 

% 89.66 10.34 99.14 0.86 90.6% 

Collector bag below ⅔        

total records 111 5 113 3  
0.742 <0,001 

% 95.69 4.31 97.41 2.59 98.3% 

Collector bag below the 

bladder’s level 
       

total records 116 0 116 0 
100% * * 

% 100 0 100 0 

Intimate hygiene        

total records 115 1 116 0 
99.1% * * 

% 99.14 0.86 100 0 

Analysis by Cohen’s Kappa test. *Unable to compute. 

Source: resource data. 

It was observed that the male sex and elderly patients 

prevailed, same characteristics described in a multicenter 

study conducted in 88 countries11. Other previous studies12,13 

reported predominant female sex, but also elderly patients. 

The most frequent reasons for CCU admission (neurological, 

cardiological and respiratory disorders, and surgical 

procedures) are explained by the patient’s profile that the 

hospital assists due to being a reference regional health. 

In the present study a higher percentage of presence of 

some type of infection was verified than the absence of it. 

These findings were also described in a study that aimed to 

verify the prevalence of infections in CCU involving 15302 

patients11. Regarding the sites of infection found, Vicent, Sakr, 

Singer et al. (2020)11 observed that the main sites of infection 

were the respiratory tract (60.1%), abdomen (18.3%), 

bloodstream (15.2%) and genitourinary (10.8%), data similar 

to the present study. 

Death was the major outcome of hospitalization. This fact 

may be justified due to the sample profile of this study, since 

all were using IBC and were interned in the CCU. According 

to the literature the use of IBC is related to a higher risk of 

UTI-IBC, which have been associated with worse patient 

outcomes14. Patients admitted to the CCU usually have a 

higher death risk than another hospitalized patients15-17. 

The compliance of the CCU healthcare team to the 

prevention bundle was 100%. This allows us to infer that 

the assistance team understood the importance of adopting 

preventive measures to control UTI-IBC. It is already 

established that the implementation of protocols, training for 

professionals3,18,19 and auditing the care bundle adherence19 

is the best strategy for UTI prevention3,18,19, with significant 

 

 
impact on clinical outcomes19-20, including duration of hospital 

stay and cost of care20. 

For the items “Need to use the catheter” and “Collector 

bag below ⅔” agreement was very high and reliability was 

strong. So, the healthcare team understood these items by 

removing the urinary catheter early and the bag contents 

emptying was done at appropriate frequency, providing safe 

care as the protocol recommends19-21. Bundles encourage the 

healthcare team to define the patients who need catheterization 

or its removal, these kinds of intervention are associated with 

the decrease of catheter utilization days and rate22, such as the 

incidence of UTI-IBC19, 21. 

In the item “Catheter properly fixed” although the 

agreement between the two forms of data collection was 

high, reliability was slight. The same was reported by another 

study, even though being a relatively simple measure, catheter 

fixation was an indicator with a lower adequacy index8. These 

findings signal the importance of continued staff training20. 

Implementing care bundles and auditing the adherence to 

each element should be included as a part of routine CCU 

practices18, 21. 

For the items “Collector bag below the bladder’s level” 

and “Intimate hygiene” the agreement was very high, but 

it was not possible to verify reliability due to the limitation 

of Kappa’s test. Oman et al. (2012)23 developed a quality 

improvement process study where the aim was to develop 

and implement evidence-based, multifaceted, nurse-driven 

interventions and to measure the impact of these interventions 

on the duration of IBC and the UTI-IBC incidence among 

patients. The intervention consisted of three phases, in 

which in the last phase, nurses held 60 minutes educational 
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sessions about the risk factors and recommendations of using 

indwelling catheter. Fliers informing about catheter care like 

fixation, level and emptying the drainage bag, urine backflow 

and early removal were posted on the nursing units. The 

results of this quality improvement process ended up with up 

to 95%-100% of the nurses trained and reduced the number of 

UTI-IBC23, showing the importance of CCU healthcare team 

permanent training. 

The main limitation of this study was the lack of certainty 

about the trustworthiness of the responses recorded in the 

medical records. The heavy routine in the CCU, such as 

overload of activities and intercurrences during the shift 

period, may result in records that are not consistent with the 

bedside evaluation of the patient. 

4 Conclusion 

The care team understood the importance of adopting 

preventive measures to control the ICU-IBC by adhering 

to the implementation of the ICU-IBC prevention bundles. 

The agreement among the items was high, but not all items 

presented high reliability, showing the importance of the 

continuous formation of the staff. It is suggested that the 

study be continued, with verification of the reliability of the 

bundle responses, and correlation with infection rates, length 

of hospital stay, and even financial impact. 
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