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Introduction
Clostridioides difficile infection (CDI) is the most 
common healthcare-associated infection and is 
predicted to become a global health threat.1 In 
2017, an estimated 223,900 cases of hospitalised 
infections related to CDI occurred in the United 
States (US),2 while Public Health England reports 

that there were 3380 cases in the United Kingdom 
(UK) the same year.3 In China, however, the inci-
dence of CDI was 3.4 per 10,000 admissions from 
2009 to 2016.4

Similarly, inflammatory bowel disease (IBD) has 
developed into a worldwide gastroenterological 
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Abstract
Background: Clostridioides difficile infection (CDI) and inflammatory bowel disease (IBD) 
are global gastroenterological diseases that cause considerable burden on human health, 
healthcare systems, and society. Faecal microbiota transplantation (FMT) is an effective 
treatment for recurrent Clostridioides Difficile Infection (rCDI) and a promising therapy for 
IBD. However, indication for FMT in IBD is still unofficial. Consequently, the National Institute 
for Health and Care Excellence (NICE) is seeking healthcare providers’ advice on whether to 
update FMT guidelines.
Methods: A systematic review methodology was adopted for this study. Five databases 
(CINAHL, MEDLINE, Cochrane Library, Scopus, Web of Science) and grey literature were 
systematically searched for English language literature to 14 May 2021. The quality of the 
included studies was then appraised using the Institute for Public Health Sciences cross-
sectional studies tool, after which the findings of the studies were narratively synthesised.
Results: Thirteen cross-sectional studies with 4110 validated questionnaire responses were 
included. Narrative synthesis found that 39.43% of respondents were familiar with FMT 
(N = 3746, 95%CI = 37.87%–41%), 58.81% of respondents would recommend FMT to their 
patients (N = 1141, 95%CI = 55.95%–61.67%), 66.67% of respondents considered lack of clinical 
evidence was the greatest concern regarding FMT (N = 1941, 95%CI = 64.57%–68.77%), and 
40.43% respondents would not implement FMT due to concerns about infection transmission 
(N = 1128, 95%CI = 37.57%–43.29%).
Conclusion: Healthcare providers’ knowledge of FMT is relatively low and education is an 
effective strategy to improve it. As knowledge of FMT increases, willingness to recommend 
it also increases. Strengthening FMT clinical efficacy and reducing infection can enhance 
its public acceptance, application and popularity. However, further research is required to 
explore the donor screening procedure.
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disease in the 21st century due to the changing 
diets that accompany industrialising societies.5 The 
pathogenesis and clinical course of IBD are directly 
influenced by diet and the higher animal-sourced 
and higher calorie intake characteristics of Western 
diets may have negative effects on gut microbiota.6 
IBD includes two chronic inflammation diseases 
into the gut: ulcerative colitis (UC) and Crohn’s 
disease.7 Currently, there are up to 300,000 patients 
suffering from IBD in the United Kingdom, an 
estimated 3.1 million in the United Studies, and 
about 350,000 from 2005 to 2014 in China.8–10

CDI is more common in patients with IBD, which 
can lead to higher recurrence, worse disease 
course, longer hospitalisation, diarrhoea, and 
higher rates of colectomy and mortality.11,12 A 
review reported that the CDI directly caused mor-
tality rate is estimated at 5%, while deaths associ-
ated with its complications stands at 15% to 25%.13

Faecal Microbiota Transformation (FMT) has 
been attracting increasing interest as a treatment 
for CDI and IBD in recent years. FMT involves 
taking faeces from healthy donors to rebuild the 
gut microbiota of a diseased individual,14–16 and 
has shown to be an efficient alternative therapy 
for recurrent CDI (rCDI)17 and a potential treat-
ment for IBD.18,19 Even though FMT has wide-
ranging therapeutic potential, how precisely it 
works is still poorly understood.20 As such, the 
use of FMT is lower than the interest in it. A sur-
vey undertaken in the UK revealed that only 22% 
of physicians reported FMT utilisation in their 
institution in the last 10 years, while only 6% 
reported performing over ten FMTs.21 The per-
ception of FMT as a treatment is also a key factor 
in its utilisation. From a patient perspective, a 
survey revealed that approximately 46% of 
patients with UC were prone to accept FMT as a 
treatment, and up to 94% of patients with rCDI 
were willing to accept FMT if it was recom-
mended by physicians.22 Likewise, another survey 
showed that although patients found FMT unap-
pealing, > 81% were open to it and this number 
increased to 94% when advised by their physi-
cians.23 Consequently, healthcare providers and 
their perception towards FMT are very important 
and directly influence patients’ acceptance of 
FMT. Therefore, the purpose of this systematic 
review is to analyse and synthesise contemporary 
evidence about the healthcare providers’ percep-
tion of FMT for CDI and IBD.

Aim and objective
This systematic review aims to explore health-
care providers’ perception of FMT for CDI 
and IBD. This will be achieved through identi-
fying, critically appraising and synthesising all 
available research that answers the following 
question:

•• What are the knowledge and attitudes of 
healthcare providers regarding FMT for 
CDI and IBD?

Methods

Search strategy
To identify primary studies, CINAHL, 
MEDLINE, Cochrane Library, Scopus, Web of 
Science, Google Scholar and grey literature were 
searched. The search strategy was conducted by 
two authors independently (YL, KA). The fol-
lowing search terms were utilised: [“healthcare 
professional” OR “healthcare giver” OR “health-
care provider” OR “healthcare worker” OR “phy-
sician” OR “medical staff” OR “doctor” OR 
“nurse” OR “medical student” OR “healthcare 
personnel”] AND [“perception of FMT” OR 
“attitudes of FMT” OR “recognition of FMT” 
OR “awareness of FMT”]. Due to FMT being a 
novel treatment in recent years and a limited 
number of studies focusing on this topic, no date 
limitation was applied to the search, with all stud-
ies published up until the latest search date (14 
May 2021) being considered.

Study participants
Physicians, nurses, medical students, or associ-
ated health professions in any kind of healthcare 
settings globally were included in this systematic 
review.

Inclusion and exclusion criteria
Different types of studies were included if they 
were primary research and focused on healthcare 
providers’ perception of FMT for CDI, rCDI, 
IBD, UC, Crohn’s disease or CDI and IBD. 
However, other related gut microbial dysbiosis 
disease using FMT were excluded. Any reviews, 
editorials, letters, perspectives, commentaries, 
reports, and studies with insufficient related data 
were excluded as well.
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Data extraction
Two researchers (YL and KA) independently 
extracted data into a data extraction template which 
was pilot tested with two included papers. The 
authors extracted data after quality assessment to 
save time and reduce potential selection bias.24 Any 
disagreements were discussed by the two research-
ers to reach a consensus and the other two authors 
were consulted if necessary. The researchers 
extracted data from each included study as follows: 
title, the first author, publication year, type of study 
design, setting, country, the approaches of data col-
lection and analysis, targeted population, the num-
ber of participants included in the survey or 
questionnaires, healthcare providers’ knowledge 
and attitudes towards FMT.

Study screening and selection
The selection process was guided by the PRISMA 
flow diagram shown in Figure 1. All included 
studies were selected by following the three-stage 
screening process; the authors browsed and 
appraised the titles after removing duplicated 
studies from different databases; abstracts were 
assessed to double-check the qualification of 
those included by title and finally a full-text 
assessment was implemented to guarantee all 
inclusion criteria were completely satisfied. The 
whole process was undertaken with the assistance 
of Endnote software, which is recommended by 
Bramer and colleagues.25 The authors YL and 
YY implemented and recorded the above process, 
and shared the record with the other authors for 
confirmation. Disagreements were discussed and 
solved by consensus.

Assessment of quality
Although an interest in perceptions may gener-
ally fall within the realm of qualitative research, 
the literature on FMT for CDI and IBD has 
exclusively explored this question through quan-
titative approaches so far, specifically through 
cross-sectional studies. Quality assessment of 
these studies was independently carried out by 
the authors YL and KA who used the quality 
assessment tool from the Institute for Public 
Health Sciences.27 This is widely used for 
appraising descriptive/cross-sectional studies and 
is suitable for the questionnaire methods 
employed in the included studies. The other 
authors were consulted to resolve any discrepan-
cies or disagreements in this process.

Data synthesis and analysis
A narrative synthesis was conducted in this review 
due to the diversity in the participants’ recruit-
ment, different methodologies and statistical het-
erogeneity. To conduct the narrative synthesis the 
present researchers followed four main steps.28 
First, the authors organised results in a data 
extraction table (see Supplemental Appendix 1). 
Following that, the authors created a theming 
table to illustrate how themes were generated. The 
next step was to list results and chunk results into 
distinct sections. Finally, the authors labelled each 
section as a category and used categories to dis-
cuss results in the review. Through this approach, 
the present researchers integrated different studies 
to generate new understandings around health-
care providers’ perceptions of FMT for CDI and 
IBD rather than simply summarising pre-existing 
research. This contributed to the high-quality of 
this research while any discrepancies were dis-
cussed to reach consensus among the authors.

Results
Thirteen quantitative studies were included in 
this review for analysis, which are detailed in 
Table 1 alongside their bibliographic details and 
narrative outcomes.

General characteristics
Languages, publication dates and countries.  All 
included studies were in English and published 
between 2013 and 2020. Three studies were car-
ried out in China and another 10 studies were 
conducted in other countries spanning Europe, 
North America, Jordan, Australia and Asia as 
shown in Table 1.

Study design, participants, questionnaires’ design 
and quality of included studies.  All thirteen 
included studies were cross-sectional studies; four 
studies were conducted via field survey, while 
another nine studies were carried out via the 
Internet or e-mail. As shown in Table 1, the tar-
geted population was varied among the included 
studies, six studies focused on physicians, two 
studies focused on gastroenterologists, one study 
focused on healthcare providers, one study 
focused on clinicians (clinicians are all healthcare 
providers who directly treat patients, while physi-
cians are clinicians who focus in a particular spe-
cialty involving non-surgical treatment), one 
study focused on registered nurses, two studies 
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focused on medical students. All these partici-
pants could be classified as healthcare providers. 
A total of 9171 baseline questionnaires were dis-
tributed, while 4110 valid questionnaires were 
returned with an overall return rate of 44.82% 
and the range for the return rate of questionnaires 
was from 5.36% to 98.16%.

Due to there being no validated survey instru-
ments assessing healthcare providers’ perception 
regarding FMT available, seven studies used self-
designed questionnaires. Another two studies’ 
questionnaires were adapted from Ma and col-
leagues because they had similar research objec-
tives, but there was no information about the 

questionnaire design in another four studies. 
However, among thirteen included studies, only 
three studies pilot tested their questionnaires 
before distribution, while another ten studies did 
not describe whether they tested their question-
naires before distribution. The present authors 
used the 11 questions included in the Institute for 
Public Health Sciences tool to appraise the qual-
ity of included studies; the detailed questions are 
presented in Table 2 and the quality assessment 
of each included study is shown in Figure 2.

The answer to Q1 and Q2 among all the included 
studies were Yes (see Figure 2), thus, according 
to Institute for Public Health Sciences, it was 

Figure 1.  PRISMA flow diagram.
Adapted from Moher and colleagues.26
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worth proceeding with the remaining questions. 
Q3 assessed the selection bias of each study, 
which could be evaluated by assessing the sample. 
Q4 checked the measurement bias and it could be 
assessed by whether the researchers used subjec-
tive or validated measurements in the studies. Q5 
assessed whether the researchers collected data in 
a correct and justified way. Q6 aimed to explore 
whether the result of each included study was 
precise. Q7 regarded how results were presented 
in each study, which will be assessed in the results 
section. Q8 was about the studies’ analysis pro-
cess and whether in-depth description was pro-
vided or whether there was insufficient data to 
support the findings. Q9 focused on whether the 
researchers offered adequate discussion of the 
evidence and the reliability of their findings. Q10 
aimed to explore the applicability of the research, 
which was considered through examining the 
similarities between research subjects and con-
texts to other settings. The last question was 
about the contribution of the studies. As Figure 2 
shows, the overall quality of the included studies 
was assessed as ‘good’. The main issues among 
the included studies were selection and measure-
ment bias. Future studies would not only benefit 
from larger sample sizes and the validation of 
questionnaires to enhance reliability and generali-
sation, but also employing qualitative research 
approaches to understand perceptions in more 
depth.

Results and synthesis
Familiarity with FMT.  Nine studies mentioned this 
topic, and the detailed description is presented in 
Table 1. In total 3746 participants responded and 
the overall level of their familiarity with FMT was 
39.43%. Among these nine studies, the highest 
percentage of them was Iranian physicians who 
reported a 68.5% familiarity rate, while the lowest 
was Jordanian healthcare providers who reported 
a 4.3% familiarity rate. The average familiarity 
with FMT of Chinese respondents was 40.37% 
which exceeds the average level. There appeared 
to be difference in familiarity between different 
healthcare workers, with nurses reporting a famil-
iarity rate of 56.77%, doctors 46.21% and medi-
cal students 38.09%. From the included studies, 
it seems that age, gender, educational level, pro-
fessional title, practice setting, working experi-
ence, specialty, health status, university, ethics 
and culture may influence healthcare providers’ 
familiarity with FMT, while the reason behind 
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this phenomenon will be explored in the discus-
sion section.

Readiness to recommend FMT to patients.  Nine 
included studies’ outcomes referred to the readi-
ness to recommend FMT to patients. As Table 1 
outlines, a total of 1141 participants responded 
with the readiness to recommend FMT to patients 
and the global average level was 58.81%. Com-
pared with the global average level of familiarity 
with FMT, healthcare providers’ readiness to rec-
ommend FMT to patients was higher (39.43% vs 
58.81%). In all, 98.1% of Romanian third-year 
medical students were likely to recommend FMT, 
but only 9.6% would utilise it as the first line treat-
ment. However, only 5% of Jordanian physicians 
would refer their patients for FMT. Compared 
with other countries included in this review, Jorda-
nian physicians have the lowest level of knowledge 

of FMT and readiness to recommend it to patients. 
Differences in theoretical and practical focus 
between medical students and physicians may be 
causing the differences in their readiness to rec-
ommend FMT, however more certain reasons 
would need to be explored in future studies.

Greatest concerns regarding FMT.  Nine included 
studies assessed the greatest concerns regarding 
FMT from healthcare providers’ perspectives. 
Each included study used percentages to narrow 
down the greatest concerns and apply descriptive 
statistics to analyse data. Three out of nine 
included studies reported that the greatest con-
cern regarding FMT was lacking clinical evidence 
to support its safety. However, Dennis and col-
leagues reported that they would not refer FT due 
to not knowing where to access FT, whose con-
clusion was similar to Zipursky and colleagues’s 
study. It is likely that access and knowledge of 
accessing FT have improved since these early 
studies as interest in FMT has grown. Compared 
with the previous five studies, Ma and colleagues 
pointed out that high expectations from patients 
and pressure on clinical efficacy were the greatest 
concerns towards FMT from Chinese clinicians. 
Ren and colleagues stated that acceptability to 
patients (79.2%) was the major concern of FMT 
from Chinese physicians’ perspective. Similarly, 
another study carried out by Wu and colleagues 
also reported that 36.71% of Chinese medical 
students did not support FMT due to lack of 
analysis of patients’ willingness or cost-effective-
ness. The findings from these studies suggest that 
patients’ perceptions and expectations regarding 
FMT are significantly important for its applica-
tion and popularity in China, while the clinical 
efficacy and appropriate clinical situation of FMT 
is relatively more important in other countries. 
However, further research needs to be conducted 
to confirm this suggestion.

Donor screening procedures.  In total six included 
studies and 3176 participants responded to the 
donor screening procedure; however, their per-
spectives were different. Two studies referred to 
FMT banks and emphasised the consent of 
donors, and two studies showed their concerns 
regarding the infection risk from donor stool. 
Compared with the above perspectives, 30.7% of 
Iranian physicians assumed that stool preparation 
was the most unappealing aspect of FMT. Chi-
nese physicians preferred donors who had a 

Table 2.  11 questions to help you make sense of descriptive cross-sectional 
studies.

Screening Questions

 � 1. Did the study address a clearly focused 
issue?

Yes Can’t tell No

 � 2. Did the authors use an appropriate method 
to answer their question?

Yes Can’t tell No

Detailed Questions

 � 3. Were the subjects recruited in an acceptable 
way?

Yes Can’t tell No

 � 4. Were the measures accurately measured to 
reduce bias?

Yes Can’t tell No

 � 5. Were the data collected in a way that 
addressed the research issue?

Yes Can’t tell No

 � 6. Did the study have enough participants to 
minimise the play of chance?

Yes Can’t tell No

 � 7. How are the results presented and what is 
the main result?

Yes Can’t tell No

  8. Was the data analysis sufficiently rigorous? Yes Can’t tell No

  9. Is there a clear statement of findings? Yes Can’t tell No

 � 10. Can the results be applied to the local 
population?

Yes Can’t tell No

  11. How valuable is the research? Yes Can’t tell No

Adapted from Institute for Public Health Sciences.27
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similar microbiota environment to the recipient, 
and 73.69% Chinese postgraduate medical stu-
dents were willing to donate their faeces.

Causing the transmission of infection.  From the 
data in Table 1, it is apparent that the overall level of 
40.43% of respondents would not implement FMT 
due to infection concerns. This varied between pro-
fessions, however: 33.42% of doctors, 41.96% of 
nurses and 69% of medical students would not 
implement FMT due to these concerns.

Discussion

Summary of the main results
The purpose of the current review is to evaluate 
healthcare providers’ perception of FMT with 
IBD and CDI. The thirteen included studies 
include perspectives from healthcare providers in 
eight different countries. Among them, six studies 
were conducted in developing countries, while 
seven studies were undertaken in developed 
countries. All major outcomes are illustrated in 
the summary of the findings table which is pre-
sented in Table 3. The overall rate given in Table 
3 was calculated by dividing the overall number 
of people responding the topic by the total num-
ber of valid respondents.

Contributions to the literature
Familiarity with FMT.  Despite the 7-year time-
range of included studies, the results of the pres-
ent review’s consistently suggests that the overall 
level of familiarity with FMT among healthcare 
providers is low. One possible implication of this 
is that healthcare providers’ familiarity with FMT 
has not changed much despite the various 
advances that have been made in FMT. Ren and 
colleagues found that geographical region was an 
essential factor impacting their knowledge of 
FMT and this was also evident in this review. 
This phenomenon may be caused by the dissimi-
larity of the economy, the frequency of informa-
tion exchange and the unequal allocation of 
medical resources, which can impact public 
acceptance and the speed of spreading new 
knowledge and technology.37 Meanwhile, this 
review also found that ethics and culture are 
important elements of the geography of health-
care providers’ FMT knowledge as discussed 
later.

Furthermore, healthcare providers’ familiarity 
with FMT may positively influence their willing-
ness to perform it. As found in other studies, Sofi 
and colleagues41 reported that the lack of knowl-
edge of FMT was the principal reason for their 
respondents not considering FMT. However, the 

Figure 2.  Quality criteria assessment for references 21 and 29-40.
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familiarity with FMT does not guarantee health-
care providers are willing to experience it. 
Zipursky and colleagues argued that 100% of 
respondents in their survey treated rCDI, but 
only 20% chose FMT. This is similar to another 
study who reported that 40% of physicians had 
heard of FMT but were reluctant to try it.42 More 
surprisingly, a survey conducted by Stevenson 
revealed that registered nurses’ knowledge and 
perception of FMT were irrelevant to their age, 
education, years of experience and practice 
setting.

However, compared with Stevenson’s finding, 
Ren and colleagues found that age, educational 
level, professional title, practice setting and work-
ing experience could influence physicians’ knowl-
edge. Similarly, Wu and colleagues reported that 
gender, speciality, university and health status 
can also affect postgraduate medical students’ 
recognition level of FMT. However, other 
included studies did not analyse whether these 
confounding factors influenced the targeted pop-
ulation’s knowledge. Consequently, it is difficult 
to draw a conclusion from current evidence of 
whether there is a relationship between healthcare 
providers’ knowledge and these variants. Overall, 
healthcare providers have poor health literacy 
towards FMT, thus, it is urgent to improve their 
knowledge in the future.

Readiness to recommend FMT to patients.  This 
review suggests that healthcare providers’ knowl-
edge directly influences their attitudes towards 
FMT. Compared with other countries, Iranian 
physicians have the highest-level knowledge of 
FMT and their readiness to recommend it to 
patients is relatively higher. The most likely cause 
of this phenomenon was educational monthly 
seminars which were held by the Iranian Associa-
tion of Gastroenterologists and Hepatologists.35 
Similarly, Wu and colleagues reported that Nan-
jing Medical University students have the highest 
rate of familiarity with FMT in this review, pos-
sibly due to the leading FMT centre and the Chi-
nese FMT Bank being supported by this 
university. Thus, compared with other medical 
students, they may have more chance and medical 
resources to understand FMT. This also can 
explain why students in this university are more 
willing to donate faeces. Interestingly, Madar and 
colleagues indicated that low familiarity with 
FMT of Romania medical students owed to inad-
equate exposure through lack of lectures focusing 
on FMT. Consequently, education would appear 
to be an effective strategy to improve healthcare 
providers’ knowledge and attitudes towards FMT.

By contrast, Jordanian healthcare providers  
have the lowest familiarity with FMT and the 
most negative attitudes towards it. Two possible 

Table 3.  Summary of the findings.

Outcomes Conclusion 95%CI Number of studies

Familiarity with FMT 39.43% (the overall level, N = 3746) 
healthcare providers were familiar with FMT.

37.87%–41% Nine observational 
studies

Readiness to recommend FMT to 
patients

58.81% (the overall level, N = 1141) 
healthcare providers were willing to 
recommend FMT to their patients.

55.95%–61.67% Nine observational 
studies

Greatest concerns regarding FMT 66.67% (the overall level, N = 1941) 
healthcare providers considered that lacking 
clinical evidence was the greatest concerns 
regarding FMT.

64.57%–68.77% Nine observational 
studies

Donor screening procedures Healthcare providers’ perspectives regarding 
donor screening procedures were different, 
thus it was difficult to calculate the overall 
level.

Unclear Seven observational 
studies

Causing the transmission of 
infection

40.43% (the overall level, N = 1128) 
healthcare providers would not implement 
FMT due to infection.

37.57%–43.29% 5 observational studies

CI, confidence interval; FMT, faecal microbiota transplantation.
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reasons for this consequence are ethics and cul-
tural aspect. With regard to ethical issues, 
Al-Bakri and colleagues reported that most 
respondents were doubtful and not supportive of 
performing FMT method. Similarly, Ma and col-
leagues revealed that 43% of clinicians believed 
patients who undertook FMT may feel shame or 
degradation of dignity. When it comes to cultural 
factors, 52% of respondents pointed out religion 
as the possible cause of it impacting their choice 
of using FMT.29 Most people in Jordan are 
Muslim; it is significantly important to obey the 
religious commitment to halal non-alcoholic 
foods and beverages.29 Likewise, Ontario physi-
cians shared similar attitudes towards FMT and 
76% respondents would not recommend it to 
patients, the most common reason being insuffi-
cient awareness of where to access the treat-
ment.30 Similarly, Zipursky and colleagues found 
that 65% respondents had not recommended 
FMT due to lacking the right clinical situation to 
perform FMT, which is in accordance with 
Dennis and colleagues. These results would seem 
to suggest that healthcare providers’ readiness to 
recommend FMT to patients may improve with 
their knowledge of FMT increasing and FMT’s 
wider application.

Meanwhile, the unpleasant nature of FMT is 
another barrier for healthcare providers in recom-
mending it to their patients.30,40,41 However, 
according to Brandt, physicians’ reluctance to 
recommend FMT to patients is due to the inad-
equate number of randomised controlled trials to 
demonstrate its efficacy and safety.43 This is con-
gruent with Xu and colleagues who reported that 
clinical effectiveness is a significantly important 
factor to determine patients’ positive attitudes 
regarding FMT and physicians’ readiness to rec-
ommend it.44 However, a growing body of evi-
dence has reported the safety and effectiveness of 
FMT. A study by Hota and Poutanen45 showed 
that FMT was an effective treatment to rCDI, 
and multiple FMT could achieve better patient 
outcomes than single FMT. Similarly, a prospec-
tive real-world study by Kelly and colleagues also 
suggested that FMT was highly effective and 
secure for CDI,46 which was consistent with the 
conclusion from a systematic review by Moayyedi 
and colleagues.47

Furthermore, a cohort study reported that the 
overall cure rate of CDI was high and most IBD 
patients acquired clinical improvement after 

FMT, and they found no severe adverse events 
directly contributed to FMT.48 Meanwhile, a 
case report suggested that FMT could effectively 
improve Crohn’s colitis patients’ clinical, endo-
scopic, and histological symptom,49 while FMT 
could also be significantly effective for active UC 
patients.50 Similarly, Paramsothy and colleagues 
indicated that 90% of Australian gastroenterolo-
gists would recommend FMT to CDI patients, 
while 37% for UC and 13% for CD patients. 
Furthermore, a national survey conducted by 
Mcilroy and colleagues reported that 38% 
respondents had implemented FMT on CDI 
patients, while 34% would consider utilising 
FMT on IBD patients. It could be concluded that 
healthcare providers’ perception towards FMT 
may change with increased evidence to support 
its safety and efficacy in CDI and IBD. However, 
not all of this evidence was available when the 
studies included in this review surveyed their par-
ticipants, and therefore, may not have impacted 
on the perceptions reported here.

In conclusion, it seems that the limited knowl-
edge, insufficient practising experience, unap-
pealing nature of FMT and clinical efficacy may 
directly impact healthcare providers’ readiness to 
recommend it. It also appears that healthcare 
providers’ readiness to recommend would 
improve with their knowledge increasing and 
FMT’s wider implication. Meanwhile, this review 
also suggests that ethical and cultural factors also 
need to be considered and the most effective edu-
cational style for enhancing FMT knowledge 
needs to be explored in the future.

Greatest concerns regarding FMT.  Clinical effi-
cacy and safety of FMT are the leading concerns 
among healthcare providers in this review, whose 
conclusion was consistent with the statement in 
the NICE’s 2021 guideline.51 Several factors play 
a role in determining this phenomenon. First, 
FMT is a novel therapy that is short of substantial 
clinical evidence to demonstrate its safety and 
effectiveness with the related disease, and only 
rCDI was written into the NICE’s 2014 guide-
line.39 Second, no worldwide and standardised 
FMT procedure is available, including donor 
selection, laboratory preparation and delivery 
approaches.33,39 However, a prospective survey-
based study revealed that FMT was safe for long-
term rCDI.52 With efficacy varying with 
indication, healthcare providers’ perception may 
also vary based on indications. Consequently, 
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future research should focus more on exploring 
FMT’s safety and effectiveness, and standard 
treatment protocols also need to be developed.

However, apart from the clinical effectiveness and 
safety of FMT, patients’ acceptability is another 
most common consideration for the therapeutic 
application of FMT. The possible reasons are the 
‘yuck factor’ or the cleanliness/hygiene of the fae-
cal matter.22,30,32 Consequently, to enhance 
patients’ acceptance, the FMT delivery route is 
essential. Compared with the upper GI tract, the 
lower GI tract is more acceptable by most 
patients.22,32 The upper GI route consists of gas-
troduodenoscopy, nasointestinal tube and oral 
capsule, while the lower GI route includes colo-
noscopy and retention enema.37 To date, the 
optimal method is still unclear, but a systematic 
review reported that rCDI had a higher cure rate 
by FMT via colonoscopy than other routes.53 
Brandt and Aroniadis found that approximately 
75% of FMT for patients with rCDI are con-
ducted through the lower GI tract, while 25% 
through the upper GI tract.54 Similarly, previous 
studies by Madar and colleagues and Paramsothy 
and colleagues revealed that colonoscopy was the 
most preferred routes for healthcare providers 
performing FMT. However, according to Chuong 
and colleagues, social stigma or concerns regard-
ing facing stigma towards FMT is another factor 
which can impact its acceptance.55 In such cir-
cumstance, social media should not exaggerate or 
underestimate the efficacy of FMT.32 The con-
clusion can be drawn from these findings that 
enhancing social acceptance is crucial for FMT’s 
future application.

Donor screening procedures.  Due to there being 
no international regulatory or common legal 
framework regarding the donation of human fae-
cal available,56 different studies and guidelines 
hold different opinions towards FMT donor 
screening procedure. According to Ma and col-
leagues, FMT is more like blood donation rather 
than organ donation. Thus, different stool banks 
agreed that the pathogens included in the blood-
screening programme should be consistent with 
the screening procedure for blood donors.57,58

However, a recent consensus guideline released 
by Australian experts suggested that stool donors 
should be screened with a careful history together 
with blood and stool testing, and should test 
Multi Drug Resistant Organisms (MDROs) as 

well.59 Cammarota and colleagues hold a similar 
view in the European consensus conference; they 
stated that healthcare workers should be paid 
more attention as potential donors because they 
possibly have greater chance to transmit 
MDROs.57 Experts have seemingly reached the 
consensus of testing MDROs in donor screening, 
which can provide valuable clues for updating the 
NICE guideline to some extent. However, with 
the outbreak of coronavirus disease 2019 
(COVID-19), an international expert panel pub-
lished an urgent suggestion for screening FMT 
donors.60 In this statement, Ianiro and colleagues 
suggested that FMT donors should be also 
screened for the presence of typical COVID-19 
symptoms (e.g. fever, fatigue, dry cough, myalgia, 
dyspnoea, and headache), travel and close con-
tact history within the previous 30 days. In con-
clusion, further research is needed on stool donor 
screening procedure, especially test donors’ 
MDROs and COVID-19.

In addition, healthcare providers should also con-
sider religion, culture and diets in donor screen-
ing processes. This argument is supported by 
Al-Bakri and colleagues and Bokek-Cohen and 
Ravitsky.61 Islam is the predominant religion in 
Jordan,29 and Muslim patients might have a 
strong prohibition to receive a faecal transplant 
from non-Muslim donors.32 Similarly, kosher 
requirements for some Jews and vegetarian 
requirements for some Buddhists or Hindus may 
need consideration.61 This phenomenon may 
result from recipients considering FMT as the 
ingestion of a derivative of food which they con-
sider as forbidden, thus they may have a strong 
emotional rejection to receive a sample from these 
donors.61 Although consent is a standard of care 
for FMT in most centres, healthcare providers 
should consider such religious or cultural factors 
when obtaining consent from recipients before 
performing FMT, especially the samples from 
unknown donors.

A recent international consensus conference 
reported that stool banks may offer trustworthy, 
timely and equal access to FMT for patients and 
a traceable procedure which can guarantee its 
safety and quality.62 However, ethical issues 
regarding stool donors should also be given fur-
ther consideration, including informed consent 
guidelines for stool banks and the privacy of stool 
donors.63 To recruit and retain more donors, the 
organisers should motivate and express gratitude 
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to them, and highlight their positive influence on 
FMT research.63 Therefore, healthcare providers 
should consider the challenges and concerns with 
stool banks when conducting FMT.

Nonetheless, in terms of the donor screening cri-
teria, it should comply with the national regula-
tory guidelines or follow the most updated 
international expert consensus.56 To select a 
healthy, stable and diverse faecal microbiota 
donor, age, weight criteria, healthy lifestyle and 
no antibiotic use within a certain period before 
donation should be considered as well.56 
Cammarota and colleagues hold a similar view-
point which was presented in the European con-
sensus conference, in which they summarised the 
donor selection procedure. In the preliminary 
stage, donors’ medical history, lifestyle habits, age 
and medication history should be considered, 
while on the day of donation, donors’ recent his-
tory, risk factors of selected and their laboratory 
outcomes also need to be checked.57

In summary, the current evidence suggests that 
age, medical history, religion and cultural back-
ground, lifestyle habits, medication history, 
informed consent, and clinical testing (e.g. 
MDROs) should be taken into consideration 
when developing the donor screening procedure.

Causing the transmission of infection.  As presented 
in this review, infection is one of the most common 
concerns regarding side effects of FMT, yet, the 
perceived risk may outstrip actual risk here; FMT 
seemed safe and the rate of infection transmission 
was low.52,64 However, there are other side effects 
as well, including physical detrimental events (e.g. 
fever and abdominal disorder)64 and mental illness 
(anxiety and depression).65,66 Therefore, strict 
donor screening is an effective strategy to reduce 
this potential risk. However, Dennis and colleagues 
found that no physicians agreed that FMT could 
cause transmission of infection. This phenomenon 
may have been attributed to many hospitals in 
Canada having not performed FMT and this study 
having been carried out before publication of a 
randomised controlled trial (RCT) on FMT, thus 
Ontario physicians could not predict the side 
effects of FMT. It seems possible that over time, 
healthcare providers have become more concerned 
about the transmission of infection with FMT.

Apart from stricter donor screening, exploring a 
standardised procedure of collection, preparation 

and storage of faecal samples is also significantly 
important to reduce infection. In terms of the fae-
cal sample, faeces should preferably be collected 
in a specific single-use container in the stool 
bank.62 Meanwhile, to guarantee the quality, fae-
cal samples should be manipulated and stored 
within 6 hours after defaecation in the stool bank.62 
Furthermore, every faecal sample is marked with a 
unique bar code to provide efficient donor-recipi-
ent trace back.67 Finally, to assess potential infec-
tion after FMT, Gliklich and colleagues indicated 
that prospective registries recruiting large cohorts 
of recipients with long-term follow-up are the only 
practical approach to achieve this purpose.68 In 
summary, effectively controlling possible infection 
is essential to ensure FMT safety and enhance 
patients’ satisfaction in clinical practice.

In conclusion, this section has discussed that 
healthcare providers’ knowledge and attitudes 
can be improved through education, while stricter 
donor screening procedures can effectively pre-
vent infection and enhance clinical safety. Most 
patients experienced diarrhoea and constipation 
in the short-term follow-up after FMT, while 
13% had gastrointestinal discomfort, 10% weight 
gain, and 11.8% new infections (all considered 
irrelevant to FMT) in the long-term follow-up.52 
Therefore, as a novel and promising therapy, 
more research is required to examine the long-
term efficacy and safety of FMT.

Limitations
Several limitations exist in the present review. 
First, due to time and language limitations, the 
authors only extracted data from studies pub-
lished in English which may lead to language bias. 
Second, although the authors attempted to search 
as many as papers through several different data-
bases, grey literature and manual searching, there 
was no qualitative evidence that focused on this 
review topic and the existing evidence was lim-
ited. Third, the small number of studies is also 
limits our evaluation of factors which may affect 
healthcare providers’ perceptions. The main rea-
son for this phenomenon may contribute to FMT 
being underused present and most studies only 
focusing on exploring its long-term efficacy and 
safety. Thus, few studies pay attention to the 
topic of this review. Finally, the questionnaires 
used in the included studies were varied, thus 
outcomes were heterogeneous and conducting 
meta-analysis was not suitable. All these 
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weaknesses may impact the robustness of the 
review outcomes. Consequently, in the future, it 
is necessary to conduct qualitative research to 
explore this topic in greater depth, which could 
be useful in understanding these issues more 
deeply, and also create an internationally recog-
nised and validated questionnaire on this topic.

Conclusion
This report was the first systematic review that 
focused on healthcare providers’ perception and 
attitudes towards FMT with CDI and IBD, whose 
outcomes were valuable for FMT application and 
popularity, and have highlighted various avenues for 
future FMT research more widely. Through a com-
prehensive literature search, the critical appraisal of 
included studies, data extraction and narrative syn-
thesis, five major outcomes were synthesised from 
thirteen cross-sectional studies to achieve the objec-
tive of this review. The familiarity with FMT and 
healthcare providers’ readiness to recommend it 
could provide insight into their knowledge and atti-
tudes of FMT with CDI and IBD, while donor 
screening procedures, greatest concerns regarding 
FMT and its potential transmission of infection 
could provide useful information towards the fur-
ther improvements for FMT in the future.

We found that the overall level of healthcare pro-
viders’ knowledge towards FMT is still low, while 
education may be an effective strategy to improve 
it. To enhance their recognition of FMT, strength-
ening the professional training of FMT together 
with positive portrayal within mainstream media 
may have a positive effect. In terms of educating 
medical students, medical lectures, classroom 
teaching and social media are effective ways. 
However, the mass media and mainstream media 
should neither exaggerate nor underestimate the 
function of FMT, which may mislead the public.

Over time, readiness to recommend FMT seems 
to have increased, which may be a result of increas-
ing interest, evidence and guidelines surrounding 
its use. However, to enhance healthcare providers’ 
willingness to recommend FMT, apart from 
increasing their knowledge and practising experi-
ence, optimising stool preparation and reinforcing 
FMT clinical efficacy, ethics and cultural compo-
nents also need to be considered. Furthermore, 
knowledge had a positive influence on healthcare 
providers’ attitudes towards FMT. The evidence 
from this review implies that education is the best 

strategy to improve healthcare providers’ knowl-
edge and willingness to recommend FMT, thus 
future practice should be taken into consideration 
to explore the most effective education time and 
methods.

This review demonstrates that clinical efficacy 
and safety are still the most significant concerns 
for healthcare providers. Therefore, future prac-
tice should focus on seeking a larger sample size 
RCT to demonstrate FMT’s long-term efficacy 
and safety. This review has found concerns about 
infection transmission, while strict donor screen-
ing procedures are crucial to reducing this risk. 
Despite different healthcare providers holding 
different perspectives towards donor screening 
procedures, an increasing number of experts have 
reached the consensus of testing MDROs in 
donor screening which can provide some valuable 
information for future research. However, health-
care providers should also consider donors’ age, 
medical history, religion and cultural background, 
lifestyle habits, medication history, informed con-
sent, and clinical testing. In summary, future 
practice should emphasise investigating an inter-
national standard donor screening procedure.

In conclusion, as a novel treatment, FMT has a 
long way to proceed to achieve wide application 
and popularity. The most urgent strategies 
include improving healthcare providers’ knowl-
edge, demonstrating its long-term efficacy and 
safety, and designing an international standard 
donor screening procedure.
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