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Motivations 

This literature review was undertaken as part of the Manchester 2021’s iGEM teams’ Human 

Practice outreach. iGEM is a world-wide synthetic biology competition, whereby University and high 

school teams plan and design solutions to real-world problems. Human Practices are a part of the 

competition deliverables, encouraging teams to consider their designs’ societal impact. Manchester 

2021’s project idea was a live, therapeutic catheter coating trying to tackle catheter-associated urinary 

tract infections (CAUTIs), which the team branded as ‘UriGel’, used interchangeably in this review. 

Team: Manchester 2021 was concerned about the proposed design and its implications for society 

including its genetically modified nature and the extent of its impact. Consequently, this review was 

written to ascertain the knowns and unknowns about the utility and functionality of UriGel to potential 

stakeholders. In this case, stakeholders are patients, doctors, NICE, the NHS and 

pharmaceutical/biotechnological companies. This was done through a series of research questions that 

set out to determine how preventative strategies are currently deployed in lower and higher income 

countries as well as the types of functionalities UriGel would need to perform well within clinical 

settings.  

Executive summary 

The report introduced the problem of Catheter-associated urinary tract infections as being one 

of the most common Hospital-Acquired infections. Catheters are used primarily to manage urinary 

incontinence and the functioning of the kidneys. There are three key problems in CAUTIs: biofilm 

formation, micro-trauma at insertion and catheter encrustation. The focus of this report is on indwelling 

catheters, which are inserted into the urethra and stay in the patient’s body for a longer period of time.  

Healthy inequity was defined, and the report presented how there were inequities between 

countries partially due to the availability of funding to adopt novel technologies. There is a clear 

underfunding from both private and public investors in novel technologies within lower income 

countries, thus further supporting the reliance on social practice prevention programmes to improve 

care quality for CAUTI patients.  

Care quality was defined as the holistic management of effective treatment and prevention 

within healthcare settings that ensured the safety and wellbeing of patients. The report found that 

prevention strategies are important in enuring good standards of care quality.Low and high income 

countries show similarities in risk factors associated with CAUTIs and care quality prevention bundles. 

These prevention care bundles include social practice strategies such as the improvement of CAUTI 

surveillance system, educational programmes for both nurse practitioners and other medical staff and 

technical solutions such as the use of electronic systems to monitor patients’ catheterisation status and 

the use of an anesthetic lubrication gel. 

The key differences demonstrated between care quality and the prevention strategies were of 

the types of strategies used. Both high- and low-income countries used social practice changes to reduce 

CAUTI prevalence, however high-income countries are moving towards the use of more technical 



prevention solutions such as incorporating electronic systems and using different lubrication gels. Due 

to the relatively lesser amount of data, low-income countries are using more nurse-led social practice 

strategies to improve the monitoring and understanding of the extent of CAUTIs within the country. 

Nevertheless, low-income countries are at disadvantages in doing this due to a lack of resources. It is 

important to note that this disadvantage of lacking resources is notable both inter- and intra-countries. 

Introduction 

CAUTIs are caused by the insertion and prolonged duration of catheterisation, which causes the 

inflammation of the components of the urinary tract such as the bladder, urethra, and kidneys. 

According to the NHS, catheters can be segmented into three categories: indwelling/Foley, intermittent 

and suprapubic catheters. Their defining differences are in duration of catheterisation and the place in 

which they are inserted. Both intermittent and indwelling catheters are inserted into the urethra. 

However, intermittent catheters only drain the bladder before being removed and must be re-inserted 

multiple times a day, whereas indwelling catheters are left in place for a number of days/weeks (NHS, 

2021). Similarly, suprapubic catheters are inserted and left on a longer-term basis but are inserted 

through a hole in the patient’s abdomen. According to the CDC, 75% of urinary tract infections are 

associated with catheterisation. Patients are catheterised for a myriad of reasons, some of which include 

to manage urinary incontinence; during and post-operative catheterisation; managing kidney function of 

the critically ill and allowing drainage of the bladder (Royal College of Nursing, 2019). Risk factors 

associated with CAUTIs include micro-trauma from insertion, catheter encrustation due to urea 

hydrolysis and build-up of pathogenic bacteria. Once a CAUTI develops, treatment comes in the form of 

antibiotics.  

In our report, we focus on indwelling catheters as they are inserted into the urinary tract and 

are most associated with catheter-associated urinary tract infections as they stay in the tract for a 

longer period. UriGel designed a coating to address the three most critical problems of CAUTIs as a 

preventative: catheter encrustation, biofilm formation and micro-trauma upon insertion. The coating 

was designed to be a cellulose-based hydrogel to reduce the friction on catheter insertion. It was to 

have engineered live bacteria encapsulated within it to prevent the formation of biofilms and, finally, a 

non-toxic urease inhibitor to prevent catheter encrustation. The design included a dual factor kill switch 

mechanism based on urea and sarcosine that would prevent the escape of genetically modified bacteria 

into the environment. This type of design requires feedback from clinical settings and patients to 

determine whether it would be functional and whether it would contribute positively towards the 

healthcare industry.  

When considering UriGel’s design and functionality, there were many key questions that would 

have to be answered. These questions included: Would healthcare sectors within both higher and lower 

income countries have a demand for our product? Is the product necessary? What could prevent our 

product from being used within the healthcare setting? How does the genetically engineered 

component impact the adoption of the proposed solution? Would it be a better solution than the ones 

currently out in the marketplace? What is currently used to treat CAUTIs and how does this impact care 

quality? To better reflect on these questions and formulate some responses, the team decided to 



conduct a literature review into the current CAUTI treatments and care quality outcomes in both lower 

and higher income countries.  

What is health equity? 

Unavoidable differences in health care resulting in unjust patient experience between countries has 

been explored and described as the concept of health equity (Arcaya et al., 2015; Braveman., 2006, 

Pérez‐Stable., 2021). Health inequity and inequality differ as the first describes unjust and preventable 

health differences between individuals due to their nationality, social groups and backgrounds as 

opposed to unavoidable differences (Arcaya et al., 2015). Pursuing equity in health means eliminating 

differences that stem from underlying social disadvantages or marginalization such as social or 

economic status (Arcaya et al., 2015). In this review, we aim to identify differences in patient care and 

outcomes between low- and high-income countries as defined by the World Bank economy classification 

and how those are influenced by the availability and adaptation of new medical technologies in hospital 

settings. Outcomes of this analysis will enhance the design of UriGel ; its availability for patients from a 

range of economic backgrounds, its adaptation to a range of health systems including those of countries 

with limited resources and pre-existing biotechnologies. 

UTI health equity 

Catheter associated urinary infections (CAUTIs) are classified as, and account for over 40% of healthcare-

associated infections (HAIs) (Institute for Healthcare Improvement, 2021). Escalating rates of HAIs have 

implications in adverse patient outcomes, poor quality of life, increased cost of treatment, morbidity, 

and mortality. Device-associated infections, including CAUTIs, are particularly a threat in low and 

middle-income countries (LMICs) causing patient admission to Intensive Care Units due to multi- and 

pan-drug-resistant organisms (Mathur, 2018). According to the World Health Organisation reports, lack 

of appropriate medications, limitations in disinfection and aseptic practices and lack of prevention and 

control policies are the main issues faced by LMICs that result in higher CAUTIs associated morbidity 

(Mathur, 2018). A high global estimate of 150 million CAUTI incidents a year are associated with a high 

cost of approximately $758 per incident (Öztürk and Murt, 2020 and Edwards et al., 2008). Such high 

cost makes the economic burden of CAUTIs treatment an issue, especially for countries with limited 

resources and healthcare funding. Consideration of average treatment spending in countries of different 

economic power is a crucial point in assessment of care quality and equity. 

Novel technologies and pre-existing biotechnologies 

To make UriGel production, usage and implementation sustainable in LMICs and regions with 

less developed biotech industries, in this work we review current technologies, approaches and 

limitations in CAUTI treatments and prevention in LIMCs. Firstly, many limitations exist that have to be 

accounted for when designing a medical device that is to be used across countries with different 

economic power as the majority of the limitations in adopting new technologies are due to insufficient 

investment from the private and public sectors (Vasan and Friend, 2020). Secondly even with existing 

technologies, the energy and resource distribution could not allow for sufficient powering of the devices 



or preservation of their parts that require a specific temperature, humidity, etc to keep them functional. 

Requirements of aseptic handling of medical devices and their packaging also puts pressure on the 

issuing countries making it an economically challenging task (Vasan and Friend, 2020). Moreover, safe, 

and sustainable disposal of indwelling catheters adds to the cost of their handling and poses a question 

of whether healthcare systems have the resources and equipment used to cope with it. 

World Health Organisation estimates show that as much as 70% of medical equipment coming 

from developed countries does not work in hospitals in developing countries (MEDICAL DEVICES: 

MANAGING THE Mismatch An outcome of the Priority Medical Devices project, 2010). Such a high 

number is due to a myriad of complex factors such as medical workers being 

underskilled/undereducated, limited infrastructure, lack of equipment and spare parts (MEDICAL 

DEVICES: MANAGING THE Mismatch An outcome of the Priority Medical Devices project, 2010). 

Moreover, hesitation to use preventative methods by healthcare staff poses yet another problem with 

implementing new medical technologies as they use resources which could otherwise be used for 

immediate treatment (Etyang, Nambozi and Brennaman, 2019). It has been shown that in many LMICs 

the healthcare quality, patient safety and prevention have been given low priority compared to 

immediate treatment outcomes that correspond directly to the United Nations’ (2019) Sustainable 

Development Goal that focuses on reducing maternal and infant mortality, and reducing deaths from 

malaria, tuberculosis and HIV/AIDs (Etyang, Nambozi and Brennaman, 2019). 

 “It is critical to rethink what low-cost means for such applications, especially considering the annual 

budget of hospitals in LMICs. Frugal technologies that can be used repeatedly can withstand 

environmental conditions and can be used easily by healthcare workers in target countries should be 

prioritized.” 

For the reasons mentioned, research itself is not enough for adoption of novel medical technologies; 

consideration of how they can be delivered, stored, provided and implemented is also necessary for 

UriGel to be designed as a sustainable solution. 

Current approaches and markets 

As a novel technology and one that contains a genetically modified organism, UriGel will face 

regulatory and legislative obstacles as well as greater public scrutiny. Due to the nature of GM products, 

it is vital to ask two significant questions: is there a market demand for these types of products? Would 

the GM product produce better care quality than traditional products? As part of the iGEM competition, 

we conducted market research which suggested a demand for catheters worldwide. UriGel falls at the 

intersection of two markets: urinary catheter and catheter coating markets. An analysis of the relevant 

markets that UriGel intersects present a demand for a catheter coating that fulfills three major criteria: 

one with antibiofilm properties that minimises insertion trauma and catheter encrustation. Compound 

Annual Growth Rates (CAGR) are a measure used to determine how much investment is returned 

annually and demonstrate demand for a particular product.  At the global scale, the catheter market is 

worth over 48 billion USD as of 2021, projected to rise to 74 billion USD at a CAGR of 6.4%. Urinary 

catheters make up $2 billion of this value, projected to grow to 7 billion USD by 2028 



(Grandviewresearch, 2021). Figure 1 presents the global catheter and urinary catheter market values 

from 2021 to 2028, showing a steady increase in the values. In the catheter coating market, the two 

most popular types of coatings are metal and polymer based. Polymer coatings are expected to be more 

popular and increase at a CAGR of 6.7% between 2021 and 2028. Part of the reason for this being their 

usability and biocompatibility (Allied Market Research, 2021).   

Figure 1 presenting the Global Market for Catheters and Urinary Catheters from 2021 to 2028 in US 

dollars, adapted from Catheters Market Size, Share and Trends Analysis Report by Product Type, By 

Distribution Channel, by Region, And Segment Forecasts in 2021 to 2028 and Global Urinary Catheters 

Market Size Report, 2021-2028. 

The urinary catheter market is relatively small in proportion. However, there is still a clear 

demand for better treatment solutions than antibiotics and a demand for adequate implementation of 

prevention systems in place to prevent CAUTIs. This is partially due to the cost of CAUTIs which is 

estimated to be between 4,000 and 30,000 dollars (Agency for Healthcare Research and Quality, 2017). 

UriGel plans to use a biocompatible polymer in design to move into the polymer coating market as 

suggested by this analysis. What remains unclear is the reception of the market to genetically modified 

catheter coatings.  

What is the user acceptability of novel medical devices such as UriGel? 

As UriGel’s design uses synthetic biology to achieve an aim, there are key ethical, political, 

social, ideological and moral conflicts it stirs (Haery, 2017). There are two main most significant 

problems: the question of safety and the ethical boundaries of whether it is permissible to create life. 

The thoroughness of clinical trials, modeling and development of kill switches might not be enough to 

determine the longer term consequences of producing synthetic bacteria. Even within controlled 

environments, there is a potential for transfection between bacteria and gene mutation. Hence, the 



acceptance of GM bacteria within human beings is partially a matter of to what extent we can trust our 

current scientific knowledge and the knowledge we glean from combining models with wet laboratory 

data. Additionally, there is further importance in building trust with patients as well as healthcare 

practitioners when incorporating a GM strategy into their healthcare plan. As is the case with GM crops 

and vaccinations, there is likely to be a stand against the usage of GM bacteria within the human body 

itself. Using live bacteria within the human body is of major concern, which further asks the question 

whether such methods are necessary when coping with CAUTIs or if other preventative measures can 

outcompete the need for a product such as UriGel.  

What groups are most at risk of CAUTIs  

The critical risk factor of CAUTIs is the length of time that a catheter is inside the patient. The 

risk of developing a CAUTI increases by 3 to 8% everyday (Institute for Healthcare Improvement, 2021). 

Other major risk factors of CAUTI development include genetic or anatomical factors such as the gender, 

age and genetic predisposition to disease; the conditions surrounding catheter care in the particular 

patient setting; the type of pathogens involved in the infection and the availability of antimicrobial 

therapy. In higher income countries, it is agreed that female and patients older than fifty years old or 

patients with a chronic illness such as diabetes mellitus are a highly at-risk group of developing CAUTIs 

(European Centre for Disease Prevention and Response, 2017; Letica-Kriegel et al., 2019 and Anggi, 

Wijaya and Ramayani, 2019). Additionally, another major risk factor is if the patients are in the Intensive 

Care Wards (ICUs) as ICUs have a higher usage of indwelling catheters than other wards (Lewis et al., 

2013). There are further studies conducted on CAUTIs and ICUs. Barchitta et al, 2021 conducted a study 

in Italy showing that patients had a higher likelihood of developing CAUTIs if they came directly to the 

ICU and not from other wards. Some data from low income countries such as Ethiopia suggest that 

CAUTI risk factors such as the patient having prolonged catheter usage, diabetes mellitus and whether 

the patient had the catheter inserted in a surgical hospital ward are shared between high and low 

income countries (Kuwa et al., 2021). There is a significant lower proportion of data available for lower 

income countries due to multiple factors such as public health underfunding and lack of surveillance 

measures (Etyang, Nambozi and Brennaman, 2019).  

How common are CAUTIs in lower versus higher income countries? 

Due to difficult collection methods and differences in the advancement of healthcare systems, there is 

little data on the rates of CAUTIs in LICs (Tandogdu and Wagenlehner, 2016). A 2011 systematic review 

and a meta-analysis has found the average rate of hospital acquired UTIs, of which a large proportion 

contribute CAUTIs, in MLICs to be 15.5% compared to 4% and 6% rates in the United States and Europe 

respectively (Tandogdu and Wagenlehner, 2016). Moreover, The International Nosocomial Infection 

Control Consortium in their 2013 review reported that device-associated hospital infections are 3 to 5 

times more likely to occur in countries with limited resources (Kanj et al., 2013). 

 It has also been shown that implementation of infection control programs and practice bundles, mostly 

in developed countries, has largely decreased the incidence density of CAUTIs (Kanj et al., 2013). One of 



the countries with best documented progress in CAUTIs prevention is the United States. According to 

the Centers for Disease Control and Prevention (CDC) data collected across 3,678 hospitals an overall 

26% decrease in CAUTI standardized infection ratio[1]  has been observed between 2015 and 2019 for 

General Acute Care Hospitals (CDC, 2019). As indicated by the CDC there is a variety across US states and 

territories due to factors such as the number of preventative programs in place, patient demographics 

and pre-existing health conditions as well as the individual healthcare organization performance (CDC, 

2019). In their 2016 review Tandogdu and Wagenlehrer distinguish eight main causes of CAUTIs being 

the primary HAUTI type, summarised in Table 1 these factors are all associated, directly or indirectly, 

with the economic power and funding of a particular healthcare institution/region. 

Table 1 demonstrating the factors associated with CAUTIs as the main HAI, adapted from Tandogdu and 

Wagenlehrer, 2016.  

External factors associated with CAUTIs Potential Consequences 

[1] Inadequate environmental hygienic conditions 

and waste disposal 

Increased incidence of infection from contaminated 

materials.  

[2] Poor infrastructure A lack of electronic systems to manage patient care 

quality and treatment outcomes. Lack of hospitals and 

thus access to patients from rural districts.  

[3] Insufficient equipment Equipment for monitoring the status of the patients as 

well as enough catheters for the patients who require 

them. 

[4] Overcrowding A lack of quality care from healthcare practitioners.  

[5] Underfunding Lack of economic means to procure basic supplies 

such as catheters, but also novel therapeutics and 

treatments that could improve catheter prevention 

strategies. 

[6] Poor knowledge and application of basic 

infection control measures 

These measures could include handwashing and using 

antiseptic techniques for medical devices. 

[7] Lack of procedure Standardised procedures for catheter maintenance 

and care reduce infection. 

[8] Absence of local and national guidelines and 

policies 

Lack of national guidelines cause a reduced quality of 

care as patients will be treated in different ways 

without there being a standardised healthcare plan.  

 



 

What does care quality mean? How is it measured? 
 

Care quality, as defined by the WHO, centres on ensuring the efficacy, safety and individual 

responsiveness of treatments and services to achieve the healthcare goals of each patient, but also the 

holistic functioning of the institution (WHO, 2021). Care quality is a complex issue and differs on all 

scales from local to international, however, there are key agreed factors according to the WHO which 

indicate a higher care quality; care should be delivered as and when the patient needs; care should be 

given on an unbiased basis; the complexity of patients’ needs should be considered in an integrated way 

and treatments should minimise waste and be provided to benefit the patient. There is no singular 

standard on how care quality should be implemented on a global scale, thus every country has their own 

policies and methods on care quality. In most HICs, there is some form of regulatory framework for 

monitoring care quality in healthcare. The UK’s Care Quality Commission is responsible for investigating 

and maintaining care quality in healthcare centres, whereas the USA does not have a comprehensive 

national system (Crown copyright, 2021). Instead, the USA has federal and private bodies conducting 

care quality assessments within their institutions (Hewitt and Simone, 2000). In low-income countries 

such as Uganda, there are sometimes singular countrywide healthcare providers such as Ugandan 

Measuring care quality can be done through both qualitative and quantitative means, however that of 

the latter is difficult to generalise due to the multifaceted experience of care quality. In this instance, 

however, care quality is directly tied to the efficacy of prevention practices put in place to reduce 

CAUTIs.  

What are the most common factors impacting care quality across countries? 

Care quality can be achieved through providing adequate treatment and prevention of disease 

and ensuring that the healthcare clinical environment provides a safe, clean and effective environment 

for patients.  A common factor that indicates a higher care quality involves the monitoring of patient 

data in an electronic medical system. Barriers to care quality involve poor healthcare infrastructure, the 

difficulty in maintaining adequate supply chains and the inability to involve patients in their treatment 

options at the start of their treatment (Dye et al, 2008). Across countries, there are structural 

differences which create different environments for measuring and depicting care quality. Resource 

variation between institutions can lead to drastic contrasts in care quality. For example, multiple HICs 

have noted contrasts between teaching and non-teaching hospitals as the teaching hospitals are 

resource rich, meaning that they cope with patients with more complex problems. Due to an adequate 

electronic monitoring system that monitors all healthcare encounters, called the Canadian Institute for 

Health Information (CIHI), Canada has sought to implement 5-year plans to achieve a higher quality of 

patient care in university hospitals (Backman, Vanderloo and Forster, 2016). High and low income 

countries have followed suit in strictly implementing novel CAUTI prevention bundles such as USA’s ‘On 

the CUSP: STOP CAUTI’ that aimed to incorporate a CAUTI prevention nationwide in care homes  (Mody 

et al, 2015) and Uganda’s nurse-led CAUTI surveillance initiative (Etyang et al, 2008).  

 

Prevention strategies as part of care quality management in LICs and HICs 



 Prevention strategies for CAUTIs are a critical part of delivering good care quality to patients. 

There have been numerous studies showing the drastic reduction of CAUTIs within hospitals. 

Nevertheless, despite the positive results, a more technical solution still ought to be considered as a 

preventative measure amongst the technical solutions already in place. Both low- and high-income 

countries require similar prevention strategies. As detailed above, the key differences inter- and intra-

countries are the resources necessary to undertake these measures and to adopt novel technologies, 

however, lower-cost, and social practice solutions such as care bundles with nurse-led prevention 

programmes have a higher likelihood of succeeding as a first step in low-income countries. Table 2 

presents five key prevention strategies that have successfully reduced CAUTIs in numerous studies and 

how they were used to reduce CAUTIs. In most of these studies, there was over 50% reduction in CAUTIs 

from using combined prevention strategies (Mody et al, 2015; Pepe et al, 2019; Fasuga et al, 2017; Jatta 

et al, 2020 and NHS England, 2020.  

 The adequate monitoring and understanding of the extent of CAUTIs facilitates the adequate 

treatment and prevention of the problem. An example of monitoring within high income countries is the 

SIR index used in the USA. This is the Standardised Infection Ratio used to understand the efficacy of 

CAUTI prevention measures (Pepe et al, 2019). Education measures for both nurses and other 

healthcare practitioners are very significant prevention policies. One of the main barriers to quality care 

outcomes is the inappropriate use of urinary catheters. Studies show that inappropriate catheter usage 

is still a prevalent issue; for example, a study done by Apisarnthanarak et al., 2007 has found that 15% of 

patients had an incidence of inappropriate catheter use.  Inappropriate catheter use includes 

inadequate catheter maintenance and adhering to practices which were no longer viable procedures. 

For example, certain irrigation techniques and products such as Renacidin have been banned in high 

income countries (WIlde et al., 2010). In both high- and low-income countries, nurse-led programmes 

were implemented to reduce CAUTIs through the adoption of better social practices.  

 The last important prevention strategy is the use of an anesthetic gel for both cleansing and 

lubricating the catheter on insertion. A UK study done over seven years showed that an antiseptic 

lubricant gel made from chlorhexidine and lidocaine reduced CAUTIs by 50%, whilst a shorter yearlong 

study in Australia also showed significant CAUTI reduction (Payne and Kerrigan, 2020 and Fasuga et al, 

2019). This type of antiseptic and anesthetic gel is useful in preventing micro-trauma, whilst ensuring 

that the catheter is sterile. Using an appropriate lubrication gel is important as it aids in ensuring the 

catheter is inserted in a sterile way and ensures the reduced risk of pathogens entering the urinary tract, 

thus preventing infection. It is important to note, however, that there are dangers to using this type of 

gel such as that of an anaphylaxis response (Williams, 2017).  

 

 

 

 

 

 

 



Table 2 showing the key prevention strategies to improve CAUTI care quality. 

 

Prevention Measure Methods of Integration 

Surveillance system to monitor CAUTI incidence Online healthcare databases, using electronic systems. 
Conducting studies to determine prevalent bacteria, 
rates of CAUTI incidences and pathogen characteristics. 

Training programme development for nurse 
practitioners 

Reviewing catheter and bladder management, catheter 
maintenance and handling techniques.  

Educational programme development for other 
medical staff such as physical therapists 

Defining CAUTIs and the necessity for daily reviews when 
handling a patient. Training to insert catheters and 
maintain good catheter practice.  

Electronic systems Electronic reminders and catheter orders are managed 
through a set of algorithms.  

Reducing catheter usage Ensuring an understanding of what necessitates 
catheterisation. Using catheterisation only in the correct 
circumstances. 

Physical changes to the catheter/ gel for insertion Use of anesthetic, antiseptic lubrication gel with 

chlorhexidine and lidocaine. Use of novel catheter 

coatings such as silver nanoparticle coatings.  

 Prevention strategies are vital to ensuring adequate care quality and treatment of CAUTIs. In 

high income countries, steps have been taking to using more technical strategies in catheter prevention 

such as using a chlohexidine and lidocaine gel and using electronic systems to aid preventative care. Due 

to multiple factors such as underfunding and equipment, low-income countries often lack the 

surveillance systems and plans in place to fully map the extent of CAUTIs within their population. Nurse-

led intervention approaches and changing social practices around catheter insertion and care can 

greatly reduce the incidence of CAUTIs, but there are systemic disadvantages in place that mean some 

low-income countries do not have the resources to afford novel technological preventative strategies 

and determine whether a particular technology is adequate to use (Jatta et al, 2020 and Fasuga et al, 

2019).  

Summary and conclusion 

This literature review was conducted to discuss key problems surrounding care quality, 

treatment and costs of CAUTIs in high-, middle- and low-income countries. The review aided UriGel in 

understanding the healthcare environments that the product would be used in, in addition to the care 

quality goals of those said healthcare centres. The review determined that the disparities in resource 

and funding availability both in high and low income as well as intra-countries resulted in the adoption 

of different CAUTI prevention methods and data gathering. This is important as the less information a 



given country has on a problem, the less likely they are able to effectively treat and manage the 

healthcare problems of their patients.  The findings support the idea that specific factors in terms of 

policy, people and practices such as well-regulated prevention programmes and the keeping of digital 

health records could improve CAUTI treatment and care quality.  

Despite differences in economic wealth, in both low- and high-income countries, there were 

similar risk factors for patients in developing CAUTIs. Females older than fifty years old as well as those 

with diabetes mellitus and those undergoing surgical procedures are more at risk of CAUTIs. 

Furthermore, there were similarities in the types of prevention programmes conducted by both high- 

and low-income countries with a large emphasis on social practice change. Main prevention bundles 

suggested included the development of nurse-led educational and surveillance programmes that were 

successful in reducing CAUTIs. Moreover, the necessity to educate other healthcare practitioners was 

very significant. In low-income countries, the development of surveillance methodologies to better 

understand the extent of CAUTIs within the country was significant. In both low- and high-income 

countries, the need to ensure prevention programmes were properly implemented was a key factor in 

whether there would be a reduction in CAUTIs. Studies from high income countries showed the 

increased use of technologies to prevent CAUTIs such as electronic systems such as algorithms that 

would regularly remind nurse practitioners about the state of catheterisation in specific patients as well 

as the use of aesthetic lubricant gels.  

In conclusion, the literature review determined that there is a need to continue to implement 

the prevention strategies in both countries, however, that technical solutions are still necessary. Despite 

the changes to social practices, CAUTIs continue to occur, albeit reduced and newer technological 

solutions such as improved lubrication gels have significantly reduced their prevalence. Using UriGel, 

there would be a possibility of continuing to use catheters as medical devices, whilst also preventing the 

direct bacterial infections. On the other hand, there is still a large ethical and moral problem of adopting 

such a novel technology which uses live bacteria that involves the safety of the patients and debate as to 

whether our scientific knowledge is enough to determine longer term effects of using GM bacteria.  
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