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Purpose: Patients with recurrent urinary tract infections face complex management challenges. Fecal microbiota transplantation is
a superior treatment for chronic infectious diseases, but limited patient knowledge affects treatment decisions. This study aims to
identify factors associated with hesitancy towards fecal microbiota transplantation among patients with recurrent urinary tract
infections, to help physicians and nurses in providing accurate and useful information to patients.

Patients and Methods: A descriptive qualitative approach was employed, utilizing semi-structured interviews conducted with
patients experiencing recurrent urinary tract infections who expressed hesitancy towards fecal microbiota transplantation. The inter-
views took place between September 2021 and December 2022. Thematic analysis was conducted on the semi-structured interviews to
identify perceived facilitators and barriers associated with fecal microbiota transplantation.

Results: The analysis included interviews with thirty adult female patients with recurrent urinary tract infections. Four facilitators
influencing patients’ decision-making regarding fecal microbiota transplantation were identified: (1) the motivating role of hope and
expectations for active patient participation; (2) the influence of healthcare providers, as well as family members and friends on
patients’ decisions to pursue fecal microbiota transplantation; (3) the patients’ perception of fecal microbiota transplantation as a low-
risk treatment option; and (4) the dedication to the advancement of medical treatments. In contrast, two primary barriers to accepting
fecal microbiota transplantation were identified: (1) that conventional treatment controls disease activity, while fecal microbiota
transplantation effects remain uncertain; and (2) that safety concerns surrounding fecal microbiota transplantation.

Conclusion: Comprehensive information about fecal microbiota transplantation, including donor selection, sample processing, the
procedure, and potential discomfort, is essential for patients and families to make informed treatment decisions.

Registration: CHiCTR2100048970.
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Introduction

Urinary tract infection (UTI) is a prevalent bacterial infection, particularly among women." It is estimated that over 50%
of women experience a UTI in their lifetime, with 30%-40% of cases progressing to recurrent urinary tract infections
(rUTIs).? The high prevalence and recurrence rates of rUTIs impose significant economic burdens on healthcare systems
and individuals.> Globally, UTIs account for approximately 150 million cases annually, resulting in healthcare expen-
ditures exceeding 6 billion dollars.* Aside from the financial costs and physical pain, rUTIs often are accompanied by
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symptoms of anxiety, depression, and even suicidal ideations, further impacting patients’ well-being.”® If left untreated,
rUTIs can worsen and lead to complications such as bacteremia and septic shock.” Additionally, patients with UTIs face
an increased risk of urinary incontinence, renal scarring, and renal injury.* '’

Traditional treatment approaches for rUTIs rely heavily on antibiotics. However, the escalating rates of antibiotic
resistance have rendered these treatments increasingly ineffective.!' Moreover, antibiotic resistance in UTIs has been
associated with higher mortality and disability rates.'> Therefore, there is an urgent need to explore non-antibiotic
alternatives for the management of rUTIs.

Fecal microbiota transplantation (FMT), the transfer of stool from healthy individuals to patient with disease, has
been proved its efficacy in treating of various diseases. And it is generally considered to be tolerable and safe, with
a variety of delivery options available, such as oral cryocapsule ingestion, enema administration, introduction via
nasojejunal tube, and direct delivery through colonoscopy.'® Recent years, emerging research has highlighted the
significance of the “gut microbiota-UTI axis” and its impact on rUTIs.'*'> For example, Magruder et al noticed that
the composition of gut microbes played a role in rUTIs.'® As fecal microbiota transplantation (FMT) has been
demonstrated to have a substantial effect for Crohn’s disease,'” and UTI is the most common genitourinary complication
in Crohn’s disease,'® attempts have been made to apply FMT to the treatment of rUTIs. Tariq et al observed a decrease
from 4 to 1 rUTI episode per year post-FMT.'” Similarly, Biehl et al documented that a case of a 50-year-old kidney
transplant patient with 8 UTI episodes in 2 years, who remained free of infection for 9 months after receiving frozen
capsulized microbiota.?® Jeney et al conducted a study in which they recruited 10 patients with rUTIs who received FMT.
The results showed that the median number of episodes in rUTIs patients generally decreased after FMT compared to the
pre-FMT period.?! Finally, Aira et al reported on a 93-year-old woman with rUTIs who experienced 3 episodes a year,
showing that she achieved a complete remission after undergoing FMT.*?

The promising results of recent studies indicate that FMT is a potential strategy for the treatment of rUTIs. However,
it is important to note that a significant proportion of the general population lacks knowledge and awareness about
FMT.? This lack of understanding may influence patients’ decisions when considering FMT as a treatment option for
rUTIs. While limited research attribute to identify the factors associated with FMT for rUTI patients. Therefore, it is
essential for us to identify the factors associated with FMT for rUTI patients, which can aid physicians and nurses in
providing accurate and useful information to their patients, enabling them to make informed decisions about whether
FMT is a suitable option for their rUTI treatment.

Methods
Study Design
A qualitative study reported in compliance with the Consolidated Criteria for Reporting Qualitative Research (COREQ).**

Participants

This study was conducted in the urology outpatient departments of the Second People’s Hospital of Wuxi, China. Semi-
structure interviews took place between September 2021 and December 2022 with patients diagnosed with rUTIs.
Eligibility for participation in our study was extended to patients who were approached to participate in a clinical trial
(CHiCTR2100048970) evaluating the efficacy of FMT for rUTIs, irrespective of their acceptance or refusal to participate
in the trial.

In total, 30 patients were interviewed, 22 had opted for fecal microbiota transplantation (FMT) as a treatment method,
while the remaining 8 individuals declined FMT. Inclusion criteria for interviewers were as follows: (1 age 18 years or
older; (2) female patients with rUTIs: rUTIs were defined as experiencing >3 UTIs within a 12-month period or >2 UTIs
within 6 months. UTI consisted of a clean-catch midstream urine quantitative culture with a bacterial colony count >10%/
mL and the presence of urinary tract symptoms.>> (3) Good communication and understanding skills. Exclusion criteria
encompassed the following: organic secondary causes for recurrent UTI such as vesicoureteral reflux, cystocele,
neurogenic bladder, etc.
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Data Collection
Patients were informed about the clinical trial by professional teams (FPL, HYL, YDW, YZ, and SYW). We extended an
invitation to all patients visiting our urology outpatient department who expressed their willingness to participate in
interviews, regardless of whether they underwent FMT. However, We employed purposive sampling combined with
maximum differentiation sampling to choose participants. We aimed to include participants with diversity in age,
educational background, disease duration, and disease severity to encompass a wide range of perspectives. In total, all
the interviews began after they made a decision about fecal microbiota transplantation. The purpose of the study was
thoroughly explained to the patients before the interview, and they were informed that the interview would be recorded,
and that the data would be used for research purposes. Patients were assured that they could withdraw from the interview
at any time without any repercussions. The present study received ethical approval from the Ethical Review Board of
Wuxi No.2 People’s Hospital (ref: 2021Y-8).

To ensure the quality of the interviews, the interviewer underwent advanced training in qualitative research methods.
In addition, we incorporated the decision-aids theory into the interview process, utilizing questions such as “Have you
ever heard of FMT?” and “What factors influenced your decision regarding FMT for rUTIs?” The interviewers skillfully
employed techniques like restatement or clarification when necessary to ensure comprehensive and authentic data
collection.”® Non-verbal cues, including the patients’ emotional body language and facial expressions, were also
recorded. On average, each interview lasted approximately 60 minutes. We conducted interviews until three consecutive
subjects did not provide any new analytical information, indicating that saturation of codes had been reached.

Data Analysis

Data analysis was conducted by researchers HYL, YDW, YZ and FPL using a thematic analysis.”’” We independently
reviewed the initial transcripts for overall comprehension and identified preliminary coding categories. Subsequently, we
held meetings to discuss the transcripts line by line and assigned initial codes to relevant categories. Any disagreements
were resolved through team consensus on the meaning of quotations. One investigator (FPL) then used the codes to
review the remaining transcripts, determining that saturation had been reached after 30 interviews. In our final meetings,
we developed broader categories and identified overarching themes by comparing the data across transcripts. This
iterative process continued until all investigators agreed upon the final themes and quotations within each theme.

Rigour

Interviewers had no pre-existing relationships with participants, and pre-interviews with interviewers were conducted to
clarify their assumptions regarding the research questions before the interviews. Researchers reflected on each step of
data analysis, and the team analysis and theme development method helped reduce bias.*®

Results

Demographic Characteristics

An in-depth qualitative study was undertaken to explore the experiences of 30 patients who had recurrent urinary tract
infections (rUTIs) during the period between September 2021 and December 2022. The study participants consisted of
individuals aged between 26 and 79 years. Among the participants, 22 had opted for fecal microbiota transplantation (FMT)
as a treatment method, while the remaining 8 individuals declined FMT. For a more comprehensive overview of the
participants’ characteristics please refer to Table 1. To assess the severity of UTI symptoms, the participants maintained
symptom diaries, and the collected data were used to assign symptom scores.”” The primary objective of the interviews was
to gain insights into the factors that either facilitated or hindered the adoption of FMT, as recounted by the participants.

Drivers of FMT Participation

The Motivating Role of Hope and Expectations for Active Patient Participation

Current Available Therapies are Ineffective and Associated with Significant Adverse Effects

Most participants expressed their dissatisfaction with the existing therapies for rUTIs, reporting antibiotic insensitivity.
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Table | Patient Characteristics

Characteristics Number | Percentage (%)
Age
18-29 | 3
30-39 5 17
4049 6 20
50-59 6 20
60-69 7 23
70+ 5 17
Educational level
Elementary School and below 9 30
Junior Middle School 9 30
Senior middle school or secondary 6 20
College graduate or above 6 20
Personal monthly income
<3000 16 53
3001-6999 8 27
27000 6 20
rUTI Duration (yrs)
<5 15 50
5-10 8 27
10-15 2 6
15-20 3 10
220 2 6
Symptoms at inclusion
Mild 5 17
Moderate 7 23
Severe 18 60
Knowledge of FMT since...
First visit 8 27
Had never visit 22 73
Effect of Traditional Treatments
Ineffective 17 57
Poor efficacy 4 13
Very effective 9 30

Notes: *P6/P7/P13/P24/D1/D4: The interviewees were patients and their family
members who lived with the patients.

Abbreviations: FMT, Fecal Microbiota Transplantation; rUTI, recurrent Urinary
Tract Infection.

They had tried various treatments such as Chinese herbal medicine, acupuncture, probiotic preparations, and unconven-
tional methods like blood-letting therapy, but none of these showed significant efficacy. This led to frustration and
a feeling of having exhausted all other options. FMT emerged as a last resort for these patients, representing their only
hope for a potential cure or symptom relief.

I have tried a variety of treatments for rUTIs but have not experienced any improvement. I have undergone multiple
courses of antibiotics such as Cephalosporin and Nitrofurantoin, which were previously effective but no longer work for
me. In searching for alternative options, I have visited Traditional Chinese Medicine hospitals and received various
Chinese herbs and therapies, but these treatments also failed to provide any relief. I have further explored online
probiotic supplements, hoping for a solution without adverse effects, but those did not improve my condition either...
Feeling frustrated and with limited choices remaining, I made the decision to participate in a clinical trial involving FMT

without hesitation. FMT represents my last chance for a potential cure or symptom relief. [Participant 1]
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Many participants expressed concerns about the adverse effects of long-term antibiotic use and the potential
disruption of immunity and the gut microbiome. The concerns about the side effects and experiences of serious reactions
to antibiotics further motivated patients to explore alternative therapies like FMT.

I have been diagnosed with rUTIs for more than 20 years, and I was used to taking antibiotics when it comes back
after treatment. Now, unfortunately, the antibiotics have become ineffective, resulting in pulmonary fibrosis. I deeply
regret not having explored alternative therapies sooner. [Participant 18]

I wholeheartedly support my mother’s decision to undergo FMT. I firmly believe that the prolonged use of antibiotics
for managing infections can have a detrimental effect on the delicate balance of the gut microbiome. This disruption can
subsequently lead to various problems, including intestinal infections, which based on the information I have received,
may be linked to UTIs. [Participant 7]

Perceived Disease Severity

Patient-perceived severity of recurrent urinary tract infections (rUTIs) was identified as a crucial motivator for the
participants’ positive response to FMT. While most UTIs are not considered serious or life-threatening, the experience of
individuals with rUTIs can vary significantly. Some individuals may have more severe symptoms, frequent recurrences,
or complications that greatly impact their daily lives. The participants in this study represent a subgroup of patients who
have been significantly affected by their rUTIs and are actively seeking a more effective solution to alleviate their
symptoms and improve their quality of life.

I was diagnosed with my first UTI 8 years ago. At the beginning, the urinary symptoms were mild, so it did not
immediately prompt me to visit the hospital or seek further examination. I questioned why it recurred. Usually, the
frequency of urination was every ten minutes, accompanied by pain during peeing and afterward. Sometimes, I cry
because of the unbearable pain. I decided to participate in this trial because of my serious symptoms of frequent urination
and pain. I have been suffering from this condition, and I had excruciating pain. [Participant 1]

Certain participants became aware of the incurable nature of rUTIs, which heightened their feelings of hopelessness.
The terms “incurable” and “refractory” were spontaneously mentioned by respondents when discussing FMT, reflecting
their perception of the characteristics of rUTIs from frequently searching for specific information online. Due to their
apprehension regarding UTI recurrence, these individuals are highly motivated to explore FMT or other emerging therapies.

I am excessively worried that my condition may worsen over time, leading to other health problems such as various
types of damage to my bladder. I become agitated and aggressive knowing that the disease is incurable. I constantly
worry about what my future will look like if there is no way for me to recover. I am not sure about the severity of rUTIs.
Therefore, I have diligently pursued alternative remedies in my quest for a solution. Unfortunately, despite my efforts, it
is disheartening to acknowledge that no other viable options are currently accessible to me. [Participant 2]

These statements highlight the profound impact of rUTIs on the participants’ lives and their urgent desire to find a more
effective treatment option, such as FMT, to address the severity of their symptoms and the limitations of current therapies.

Low Quality of Life

rUTIs have a significant impact on patients’ daily lives, affecting various aspects such as work, sleep, sexual relation-
ships, and social activities. Most participants expressed dissatisfaction with their restricted mobility due to frequent
urination, leading to a lack of social connections.

My rUTIs have affected every part of my life. I avoid using public transit and prefer driving my car because I need to
pee three or four times even for short distances of 15 minutes. I have a urinal bottle toilet in my car. At work, I often
drink less water to reduce bathroom trips. The urgent need to use the bathroom frequently interferes with important
moments such as conversations with important people and decision-making. Nowadays, I have withdrawn from social
life except for work. Life feels meaningless as I get stuck dealing with these rUTIs. I have to suppress the urgency to use
the bathroom whenever I go out. [Participant 10]

More than half of the participants reported experiencing serious sleep disorders. Three individuals resorted to taking
hypnotics due to frequent urination, anxiety, and depression.
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I cannot sleep well at night because I am constantly waking up to pee. If the frequency of nighttime urination reduced,
I am sure I would be able to sleep better. However, I struggle with falling asleep, and sometimes I have to take sleeping
pills. [Participant 14]

Many participants affected by rUTIs highlighted the impact on intimacy and sexuality. Younger participants expressed
a sense of dissatisfaction as they believed there were bacteria residing in their bladder. Additionally, frequent urination
decreased their sexual desire both in terms of frequency and intensity. Five young individuals reported a loss of sex drive.

In addition to this, I have noticed a puzzling pattern: every time I engage in sexual activity with my husband.
I experience a urinary tract infection within the following day or two. This recurring phenomenon has raised concerns for
both of us. My husband has undergone medical examinations, and no issues were detected. Furthermore, this situation
has led to anxiety regarding sexual activity due to the accompanying frequency of urination. [Participant 5]

Patients’ uncomfortable feelings such as anxiety, depression, and fear heightened their expectations of FMT. For
example, some participants developed a fear of drinking water due to the associated frequent urination and pain. Driven
by desperation, the participants expressed a strong interest in FMT.

Sometimes I just feel like I am a walking corpse, and my body parts are dead. FMT is my last hope. [Participant 1]

I feel anxious. In fact, I have contemplated suicide. My entire daily routine revolves around urination. I have sought
various therapies without success. Thus, I want to try FMT. [Participant 8]

These statements underline the profound negative impact of rUTIs on patients’ quality of life, including physical
discomfort, emotional distress, and social isolation. The participants’ experiences further emphasize the urgent need for
effective treatments, such as FMT, to alleviate their symptoms and improve their overall well-being.

The Influence of Healthcare Providers, as Well as Family Members and Friends on

Patients’ Decisions to Pursue FMT

The participants in the study actively sought advice from various sources, and their decision-making process was
significantly influenced by healthcare professionals, family members, friends, and other trial participants. The support
and affirmation received from these individuals played a crucial role in shaping the participants’ confidence and
ultimately their decision to participate in FMT.

Confidence Placed on Physicians

The level of trust placed in healthcare professionals emerged as a key factor motivating patients’ decisions. More than
half of the patients expressed a strong willingness to engage in FMT, primarily driven by their trust in healthcare
professionals. As physicians often serve as the initial point of contact for rUTI patients within the healthcare system,
participants readily accepted the option of FMT when it was presented to them. They believed that physicians had the
responsibility to make treatment decisions on their behalf, which overshadowed concerns about potential adverse effects.

I believe that you would not treat us as guinea pigs, right? I trust that you are responsible for my well-being. I have to
believe in it and give it a shot; otherwise, I cannot find a cure. It’s my last chance. I am sure you would not carry out
a trial without any scientific theories, right? Even though my education level is low, I have a high level of acceptance for
FMT. One of my friends recommended a private hospital, but I have not visited because I do not trust them.
[Participant 16]

In addition to consulting with physicians within the research group, participants sought recommendations from other
healthcare providers, particularly those with extensive experience in urology. Positive attitudes toward FMT expressed by
these experienced physicians further strengthened patients’ confidence and engagement.

Before experiencing this latest attack, I visited a hospital where I consulted with a highly experienced doctor who has
been practicing for over 30 years. During my visit, I took the opportunity to discuss FMT with the doctor and asked if she
was familiar with this procedure. She told me that I could give it a try. These words of encouragement from an

experienced professional will surely inspire me to go ahead with it. [Participant 14]
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Participants Highly Valued Their Family Members’ Positive Opinions

The participants in the study highly valued the positive opinions of their family members and considered them to be crucial
in their decision-making process. The unwavering support and encouragement they received from their loved ones played
a significant role in shaping their inclination towards participating in the FMT trial. This support system provided by their
family members served as a source of strength and conviction, particularly among the elderly participants.

My daughter’s opinion mattered a lot. She strongly recommended FMT, assuring me that it is a good treatment option
with no side effects. She instilled confidence in me and gave me the reassurance I needed to consider FMT. Without her
recommendation, I would have been hesitant to undergo FMT. To be honest, my condition is not extremely severe, but
with my daughter’s unwavering support, I felt more at ease. [Participant 23]

Positive Encounters Inspire Hope in FMT Decision-Making
Several participants highlighted the significant impact of positive encounters with successful cases of FMT on their
decision-making process. These encounters served as a source of inspiration and instilled a sense of hope among the
participants, influencing their decision to pursue FMT as a potential treatment option for their rUTIs.

Hearing about the positive experience of an elderly lady who underwent FMT for rUTIs was truly uplifting. Knowing
that she has been free from episodes for nine months and no longer needs medication is incredibly encouraging. It gave
me hope and reassurance that FMT could potentially bring about positive changes in my own condition. [Participant 4]

The Patients’ Perception of FMT as a Low-Risk Treatment Option

During the interviews, it became evident that some patients had varying levels of knowledge about FMT, with some
reporting limited understanding of the procedure. Despite this, participants generally perceived FMT as a natural treatment
option with low risk, which played a crucial role in their acceptance of the therapy. In addition to the information provided
by the research team, participants and their family members actively sought information online about the potential side
effects of FMT to assess any associated risks. This proactive approach demonstrated their commitment to making informed
decisions regarding their participation in the treatment. The participants’ perception of FMT as a natural treatment with low
risk and minimal side effects significantly influenced their willingness to engage in the therapy.

In fact, I took the initiative to gather additional information and make judgments about FMT beyond what the
physicians told me. By seeking information and evaluating the potential risks associated with FMT, I adopted a proactive
mindset to understand the procedure and its possible consequences. This experience empowered me to make a well-
informed assessment of the suitability of FMT for the treatment of rUTIs. It strengthened my belief that FMT is a safe
and potentially effective option worth considering in my mother’s case, given her age-related concerns. Making informed
judgments regarding her health requires careful consideration. It is important to note that my positive perception of FMT
was shaped by the information I collected and my thorough understanding of the procedure. [Participant 6]

Interestingly, while most participants in the study reported limited knowledge about FMT, they did not express concerns
that the procedure would worsen their conditions. It appears that their hopes for improvement and relief from their current
situation may have overshadowed their ability to fully perceive or consider potential risks associated with FMT.

During my visit, I admitted to being unfamiliar with FMT until the doctor provided me with a comprehensive
explanation of the procedure as part of an ongoing trial. Following this discussion, the doctor asked if I would be willing
to consider FMT as a potential treatment option. Expressing my eagerness for improvement, I confidently expressed my
desire to give it a try, firmly believing that it would be a step towards better health. Additionally, after discussing the
procedure and its associated risks, I am convinced that FMT carries a low risk and minimal side effects... [Participant 9]

The Dedication to the Advancement of Medical Treatments

The dedication to medicine and the desire to contribute to the advancement of medical knowledge emerged as motivating
factors for some participants in the trial. The commitment to helping others and the belief that their participation in the
trial could not only provide hope for their own cure but also contribute to the progress of medicine were expressed by
three participants.
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Moreover, my participation in clinical trials and support for the advancement of medicine allows me to play a role in
improving the lives of others and shaping the future of healthcare. [Participant 5]

Reasons for Their Refusal
That Conventional Treatment Controls Disease Activity, While FMT Effects Remain Uncertain
Several participants who chose not to participate in the trial cited the effectiveness of conventional treatments,
particularly antibiotics, in controlling their UTIs. They viewed UTIs as a common and uncomplicated ailment and
perceived the risks associated with enrolling in a trial with uncertain efficacy as unnecessary. These individuals expressed
a preference for the simplicity and convenience of antibiotic treatment.

I see UTIs as a common condition that can be effectively treated with antibiotics. I have found my current antibiotic
treatment to be sufficient and successful in managing my UTI symptoms. The convenience and simplicity of antibiotic
treatment are important factors for me. [Decliner 4]

That Safety Concerns Surrounding Over FMT

Some participants, particularly those with a background in healthcare-related industries, expressed safety concerns as
a primary reason for refusing to participate in the trial. They perceived FMT as a technology without standardized
procedures and were apprehensive about the potential risks associated with it. The difficulty in controlling the process
and the introduction of unknown bacteria into the body raised concerns about potential side effects and the possibility of
inducing other diseases. These individuals, having knowledge in the field, were aware of the challenges in standardizing
and controlling such procedures.

The main factor influencing my decision to decline FMT is safety concerns. I am particularly worried about the
potential side effects and long-term implications that could arise from undergoing the procedure. There is also a concern
regarding the possibility of FMT triggering other health conditions. Given that my elderly mother, who is the patient,
lacks knowledge about FMT, it is essential for me to prioritize her overall well-being. Moreover, considering my
professional involvement with microbes, I am particularly concerned about the control and standardization of human-
derived bacteria in FMT. [Decliner 1]

Similarly, another participant, involved in medical device research and development, emphasized the high require-
ments and complexities of FMT as a research technology. They recognized the difficulties in controlling the process and
acknowledged the potential problems that could arise if not properly managed.

It’s difficult to control the process, and that can lead to problems if not properly managed. My experience in the
medical field has made me aware of the challenges in standardizing and controlling such procedures. [Decliner 4]

For some participants, their existing health conditions, such as rheumatoid arthritis or poor immunity, played
a significant role in their decision to decline FMT participation. They were hesitant due to their pre-existing health
conditions and concerns about the potential impact of FMT on their overall well-being.

I have been dealing with rheumatoid arthritis for 5-6 years and rely on continuous medication for management. Due
to my poor immunity and fear of FMT, I am hesitant to participate in it. [Decliner 2]

Additionally, the conventional notion that participating in clinical trials is equivalent to being a “guinea pig”
influenced some participants’ decision to decline FMT treatment. They perceived clinical trial participation as potentially
dangerous to their health and were apprehensive about the unknown consequences. This perception led them to refuse
participation not only in FMT but also in all clinical trials.

I worry about the potential risks and side effects associated with clinical trials. This has led me to refuse participation
not only in FMT but also in all clinical trials. [Decliner 5]

Discussion
This qualitative research provides a valuable contribution to existing knowledge concerning the decision-making process
of patients with rUTIs considering participation in FMT. It not only adds to the qualitative evidence base but also has

practical implications for patient education and future clinical research related to FMT.
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One noteworthy finding of our study is that the decision-making process of participants was notably influenced by
their perception of the severity of the disease and the effectiveness of conventional treatments. This aligns with previous
research conducted on the decision-making processes of cancer patients regarding clinical trial participation.*® In the case
of cancer patients, who often face rapid disease progression, the primary motivation for engaging in clinical trials is the
hope of extending their life. Conversely, patients with rUTIs, who generally experience a relatively uncomplicated and
slow-progressing condition, may exhibit less urgency to participate in clinical trials. In our study, participants’ perception
of the severity of rUTIs primarily relied on urinary symptoms and the frequency of recurrence. Patients who did not view
rUTTs as a serious health concern were less inclined to seek help, even if conventional treatments had limited efficacy. On
the other hand, patients who endured long-term urinary symptoms showed a greater inclination to consider alternative
treatments like FMT. When conventional treatments proved ineffective, their expectations for FMT increased, often
driven by a “gambler’s psychology” where they were willing to take risks in the hopes of finding a successful treatment.
In cases where the patient’s condition was well-managed through conventional treatments, the perceived risks associated
with participating in a clinical trial with potentially inconclusive results outweighed the incentives to participate.
Consequently, patients in such situations may refuse to take part.

Interestingly, our study revealed a conflict between the ideal decision-making process, characterized by a careful
consideration of risks and benefits, and the reality of decision-making. In the context of dilemmas and frustrations with
conventional treatments, patients tended to overshadow the potential side effects of FMT and were more accepting of the
treatment.

Another important aspect highlighted in our study is the impact of patients’ quality of life on their decision-making
process regarding clinical trial participation. While the evaluation of treatment effectiveness often encompasses the
consideration of quality of life,*'*? few studies have explicitly explored its influence on the decision to participate in
clinical trials. For patients with rUTIs, who generally experience a low quality of life due to urinary tract symptoms and
mental health issues,” this factor becomes particularly relevant. Our study revealed that patients whose urinary
symptoms severely affected their quality of life exhibited a greater interest in participating in clinical trials. This
indicates that participants not only display a willingness to take risks in trials for life-threatening conditions but also
consider the potential impact on their quality of life as a crucial factor in their decision-making process. This finding
underscores the importance of considering quality of life outcomes when evaluating the benefits and risks of clinical trial
participation. Furthermore, our study highlights the significant role of invisible emotional complications in the decision-
making process. Patients with rUTIs who experienced frequent recurrence, poor response to conventional treatments, and
severe disturbances were more likely to experience anxiety and depression. This emotional burden may increase their
receptiveness to emerging treatments, as they were in a state of desperation to find effective solutions to improve their
quality of life. These findings align with previous studies that have demonstrated how emotional and psychological
factors can influence patients’ decision-making processes.>**>

Our study also emphasizes the significant role of healthcare providers, family members, and friends in the decision-
making processes of patients with rUTIs considering FMT as a treatment option. This finding aligns with previous studies
that have highlighted the influence of patients’ social networks on decision-making.>*>” In our study, patients with rUTIs
expressed a preference for seeking recommendations and involving their family members in the decision-making process,
particularly among elderly patients. Patients who received support from their family members exhibited stronger
conviction to participate in the clinical trial. Conversely, those without familial backing were more likely to experience
decisional delay or regret, as they heavily relied on the opinions of their loved ones. The role of healthcare providers,
especially team physicians, in influencing clinical trial enrollment has been underscored in previous studies.*®*? Patients
tend to place a great deal of trust in their healthcare providers and rely on their recommendations when making
healthcare decisions. However, our study provides an interesting perspective by showing that participants did not
perceive clinical trials as a treatment option solely based on the recommendation of team physicians. Instead, some
participants evaluated the information independently, considering various factors, seeking multiple opinions, and placing
confidence in advice from non-team doctors.

The assurance of security emerges as an important factor in the decision-making process for clinical trial
participation.*>*' The negative stereotype of being a “guinea pig” in clinical trials, particularly drug trials, has been
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widely recognized as a deterrent to trial enrollment. The perception of being treated as an experimental subject can have
a detrimental effect on participants’ sense of security within the research environment. Concerns may arise about
potential mishaps or inadequate support throughout the research process.*> As a result, participants may feel anxious
or uncertain about their well-being and the overall success of the study. It is crucial for researchers to address these
concerns by ensuring clear communication, providing comprehensive information about the study, and demonstrating
their expertise and commitment to participant safety and care. By establishing a supportive and trustworthy environment,
researchers can help alleviate these fears and foster a sense of confidence and security among participants.

In our study, participants perceived FMT as a low-risk intervention compared to other drug trials, which contributed
to their sense of relative safety and increased their willingness to participate. The Internet played a crucial role in our
study, serving as the fastest and most convenient source of information, a finding supported by the research of De Lacey
and co-authors.*® Participants proactively utilized the Internet to access relevant information and explore the clinical
applications of FMT. This allowed them to acquire a comprehensive understanding of the intervention’s potential efficacy
and safety. Additionally, the availability of information about previous successful cases of FMT served as a morale
booster for patients considering participation in clinical trials. When patients learn about positive outcomes and success
stories from previous FMT cases, it can instil confidence and optimism regarding the potential effectiveness of the
treatment. This positive reinforcement can play a significant role in their decision-making process and increase their
willingness to participate.

It is interesting to note that participants with family members in healthcare-related industries, who possessed a better
understanding of microbial technology, held a negative attitude towards FMT techniques. Their concerns primarily
revolved around the potential for disease transmission and the challenges in controlling the quality of FMT, which they
perceived as increasing trial risks.

Implications for Future Research and Clinical Practice
Based on our findings, we propose the following recommendations for researchers conducting FMT studies:

Prioritize trial safety: Safety should be the foremost concern in any clinical trial involving FMT. Researchers must
take necessary precautions and create a safe environment for patients. This includes implementing rigorous screening and
quality control measures to minimize the potential risks of FMT.

Enhance patient and family comprehension: It is crucial to enhance patients’ and their families’ understanding of
FMT, including its benefits and risks, while clarifying its value. By doing so, we empower patients and their families to
make informed decisions confidently. Additionally, involving family members in the decision-making process can
enhance patient support and engagement.

Improve education on FMT: Many participants expressed a lack of prior knowledge about FMT and a desire for
greater understanding. Researchers should prioritize educating patients and the general public about FMT, its mechanism
of action, and its potential benefits.

Utilize peer education: Peer education can be a valuable tool for promoting enrollment in FMT. Patients who have
undergone FMT can share their experiences and knowledge with potential participants, helping to address concerns,
provide realistic expectations, and increase awareness of the treatment.

Limitations
We acknowledge several limitations in our study that should be considered:

Selection bias: Our study primarily recruited patients from outpatient settings, which may have resulted in a skewed
sample. The inclusion of severely ill patients may have limited the perspectives of those who are less severely affected by
rUTIs and their perceptions of FMT. Future studies should aim to include a more diverse range of patients to obtain
a comprehensive understanding of their attitudes and decision-making processes.

Limited insight into non-participating patients: The limited number of patients who declined participation in the study
and their tendency to provide brief reasons for refusal posed challenges in assessing their genuine attitudes towards FMT.
Further research should explore alternative methods to gather comprehensive perspectives from non-participating
patients to gain a more complete understanding of their decision-making process.
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Potential interviewer bias: There may be a selection bias in the recruitment of interviewers, leading to a sample that
primarily consists of individuals with higher household incomes. This may limit the generalizability of our findings and
overlook the impact of economic conditions on decision-making. Future studies should aim to recruit a more diverse
group of interviewers to address this limitation and capture a broader range of perspectives.

Lacking of the perspective of male patients: Urinary tract infection is well known to affect both genders, however
women are mostly vulnerable to the infection because of anatomy and reproductive physiology. We were unable to
recruit male patients who met the inclusion criteria due to low prevalence.

Conclusions

The findings from our qualitative interviews conducted during the clinical trial of FMT for patients with rUTIs
underscore the significance of providing comprehensive information to patients and their families regarding various
aspects of FMT. This includes donor selection criteria, fecal sample processing procedures, microbiota transfer proce-
dures, potential pain and discomfort experienced during FMT, and adherence to clinical protocols. By addressing these
aspects, researchers can facilitate better patient understanding, improve decision-making processes, and ensure the safe
and effective implementation of FMT in clinical practice.
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