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Abstract
Aims

The aim of the study was to explore public opinion and perception of maggot therapy (larval

therapy), a treatment option for chronic wounds.
Methods

The study utilised a mixed-method approach to obtain quantitative and qualitative data. A
focus group was held to explore opinions and views of maggot therapy with a small group of
individual members of the public. Analysis of emerging themes from the focus group was
used to design an anonymised web-based survey, which was made available online to

members of the public through email and social media.
Results

The focus group participants identified four key themes concerning the acceptability of
maggot therapy. Four hundred and twelve participants completed our subsequent online
survey, analysis of which revealed some worries and fears. Only 36% of survey participants
agreed that they would accept maggot therapy as a first choice for a hypothetical painful
wound, although this number increased with wound severity. The most predominant
concerns of maggot therapy were sensation and a feeling of disgust associated with the

therapy. However, participants could see some benefits to maggot therapy.

Conclusion

Our study showed that public perception of maggot therapy is varied. Survey participants
expressed worries and fears associated with its use. However, positive relationships existed
between knowledge scores and potential acceptability of maggot therapy, suggesting that
information dissemination and education may be an important factor in perception and

acceptability of MT.
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Key points

1 The majority of participants in an online public survey would be unsure or

reluctant to agree to maggot therapy as afirst choice for a painful wound

2 Barriers towards maggot therapy included participant’s worries about the

sensation that may be felt and the thought of maggots, which “made their skin crawl

3 Perceived benefits of maggot therapy included efficacy of the treatment and

the short time span of the treatment

4 Knowledge about Maggot Therapy was shown to be an important factor in its

acceptability

Reflective questions

1. Would it be desirable to help the public (patients) to acquire a greater

knowledge of Maggot Therapy?

2. How could better dissemination about the life cycle and action of medicinal

maggots be achieved?

3. Should we pay more attention to the opinions and views of Healthcare
practitioners given that they appear to have a large influence on patient

acceptability of maggot therapy?



Introduction

Chronic wounds are slow or non-healing wounds like leg ulcers, which often result
from co-morbidities such as diabetes and cardiovascular disorders, imposing a
significant burden to the individual, families and healthcare systems.! For example,
in Wales (UK), the prevalence of chronic wounds is currently estimated at 6% of the
population with a concurrent cost of 5.5% of the National Health Service (NHS)
budget (£303million).? Complications of chronic wounds can be extremely severe
and include infections such as cellulitis, gangrene, haemorrhage and lower-extremity
amputations.® Wounds are managed by a range of healthcare practitioners, and in
the UK, chronic wound care is predominantly nurse-led. To allow chronic wounds to
progress and heal, it is accepted that unhealthy, dead and infected tissue must first
be removed.* A multitude of dressings and treatments exist to help manage the
debridement of chronic wounds and include surgical, enzymatic, autolytic and

biological debridement.®

One such treatment for debriding chronic wounds is maggot therapy (MT) or larval
therapy which involves the application of living, aseptically reared, clinical grade
medicinal maggots onto a necrotic, sloughy or infected wound. Although evidence
exists of ancient tribes and traditional cultures using maggots to help heal wounds,
the modern use of MT began in the 1930s, with over 300 hospitals in US and
Canada using it to help treat chronic and infected wounds.® At that time, MT never
guite reached Britain and Europe, and there were strong debates about its
acceptability in the UK.” In the British Journal Medical Annual, & it was argued that
the treatment would never be used in Britain because ‘the word maggot was
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repulsive, and neither the profession nor the public would favour the method.” In the
1940s, however, antibiotics became industrially mass produced and readily available
and the use of MT disappeared altogether. Today, we find ourselves on the verge of
catastrophic global antibiotic resistance,® with a worldwide rise in patients with
antibiotic-resistant wound infections.1° This, coupled with the increased burden of
chronic wounds in the UK and worldwide has led to a progressive re-emergence of
MT as a viable wound treatment.! Maggots are now available on UK NHS
prescription and Food and Drug Administration (FDA) approved for use in US and

several other countries.

An abundance of published literature, including clinical trials, supports the view that
medicinal maggots work very quickly and selectively to clear away dead tissue. 1214
Studies also show that maggots exhibit unique and effective antimicrobial and wound
healing properties.'®> However, given its debriding efficiency and its cost
effectiveness,® and facts such as a chronic wound typically takes £2333 and 89
days to debride, while a wound debrided by MT costs £209 and initial treatment
takes 5 days,!’ maggot therapy has a surprisingly low uptake and is increasingly
regarded as an extremely effective yet underutilised clinical treatment for chronic
wounds.'* The reasons for this underutilisation may be multifactorial, but effective
administration of MT depends on agreement between clinician and patient. Many
reports and authors refer to the intrinsic presence of a preconceived cultural dislike
of maggots, historically reported as the “Yuk Factor”.181° Here, we report results of
our investigation into public opinion and perceptions of MT, with an aim to identify
emerging key themes which may be associated with the idea of MT, and perhaps

therefore its potential use and uptake as a wound treatment.



Methodology

Research Design

The research study utilised a mixed-method approach to obtain quantitative and
gualitative data on public perception and opinion of MT. The design consisted of two

stages:

Stage One

Stage one was implemented through a focus group conducted with ten members of
the public. The discussion was guided by four key questions: a) participant’s
awareness of maggot therapy, b) participant’s reactions to the concept of maggot
therapy c) participant’s knowledge of maggot therapy and d) participants’ own
willingness to accept maggot therapy if ever needed. The focus group lasted around
an hour and field notes were taken (by author SW). A graphic record of the focus

group findings was also captured.

Qualitative data obtained from the focus group was used to identify emerging key

areas and themes which were noted for further exploration in Stage two.

Stage Two

Stage two was implemented as an online survey designed from themes uncovered in
Stage one. The survey consisted of twenty-two questions. The design of the survey
included two types of responses: Dichotomous questions asked about participant
knowledge (Yes/No responses only); Responses to questions which were seeking
participant opinion and perception were offered on a 5-point Likert scale (Strongly

agree, agree, neither agree nor disagree, disagree and strongly disagree).



Additionally, data was collected to measure gender, age, geographical location,

academic qualification, profession, and prior personal experience of MT.

Participant recruitment

Participation was open to any adult who met the inclusion criteria. Inclusion criteria
included aged 18+ years, ability to complete the study in the English language, and
ability to give consent. Exclusion criteria was solely any prior personal experience of

MT (to eliminate the introduction of any bias).

Stage One

Email invitations for participants to attend the public discussion were sent to
community groups and employees of local businesses, with an additional open
invitation to invite their families and friends. The general theme for the focus group
was stated as Maggot Therapy. No other details were given but exclusion criteria
detail was provided. Responding participants who met the inclusion criteria were

invited to attend the focus group at the set date and time. A free lunch was provided.

Stage Two

The on-line survey was advertised publically using study adverts in the local
community, University all-staff emails, and a network of international social media

(Twitter and Facebook). An information sheet on maggot therapy was displayed



electronically for online participants before they undertook the survey (Appendix

Table (i).

The research was conducted between December 2015 and January 2017.

Data collection and analysis

Stage One

A qualitative descriptive approach was used to identify the main themes that
emerged from the focus group, using field notes and an artist illustration technique.?°
Participant responses were coded and key themes and sub themes identified. A
random sample of scripts were selected for confirmation of themes by two
independent coders. Agreement was found in over 90% of cases. The themes that

emerged were used to develop the survey in stage two.

Stage Two

Responses from the survey were analysed using SPSS version 22. Statistical T-tests
were used to compare responses for participant gender, whilst Pearson’s r
correlations were used to explore the association between responses and participant

demographics.

Knowledge and barrier scores

A knowledge score was calculated by adding up the total number of statements
presented that were already known by participants. The knowledge score ranged
from 0—8 statements known, with a mean of 4.36 (SD: 2.28). A barrier score was

also calculated on responses to statements about barriers to MT. The overall



perceived barriers score was computed by adding response to each barriers item. A
lower score indicated greater perceived barriers as 1 = strongly agree and 5 =

strongly disagree.

Regression analyses

A series of linear regression analyses, placing choice to use maggot therapy in
different scenarios as the outcome variable and barriers, benefits and knowledge as

the predictor variables

Finally, a content analysis approach was used to categorise the open box

responses, which some participants provided.

Ethical considerations

Ethical approval was obtained through College of Human and Health Sciences,
Swansea University Research Ethics Committee for the survey and the focus group.

All aspects of the Declaration of Helsinki 1964 were adhered to.



Results

Stage One

A total of ten members of the public (who met the inclusion criteria) attended and
took part in the MT focus group discussion. There were six female participants and 4
male participants, aged between 30 — 70 years. At the start of the focus group,
emotions and attitudes were mixed when asked for thoughts on MT. Only 20% of the
group were wholly positive and accepting about the idea of maggot therapy, 10%
were unsure, but the majority (70%) were very reluctant. The latter group of
participants, in particular, expressed concerns and fears surrounding the use of MT.
However, a perceived benefit was the natural quality of the therapy, and several
participants stated that they would be guided by the opinion of their health

practitioner.

Overall, participants of the focus group identified and described several ideas,
concerns, perceived barriers and benefits, which were noted and captured by a real-
time graphic recording artist. A visual representation of the discussion was produced
as a drawing that brought together some study information to facilitate discussion, and

generated participant thoughts and opinions (Figure one).

From field notes, four main themes emerged from the discussion:

1. Acceptance of the therapy would depend on severity of wound and level of
desperation for the wound to heal.
2. Key barriers were identified, such as fear of sensation and general dislike/fear of

insects and “creepy crawlies.” In addition, a negative association of maggots with
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death and decay was evident, and participants identified a fear of maggots
escaping or turning into flies during treatment.
3. Lack of awareness of MT benefits

4. Lack of knowledge about MT

As the discussion concluded, all participants felt that more education and information
was needed to ensure a better understanding of how MT works, and that if patients
and the public were made more aware of the benefits of this type of therapy, this may

help address fears and anxieties that they associated with maggots and MT.

Stage Two

The findings and core themes which emerged from stage one determined the
development of questions and scenarios that formed the public online survey. These
were grouped into four categories based on key themes identified from stage one
above: 1) Participants willingness to try MT, 2) participant perception of barriers to
MT, 3) participant perception of benefits of MT and 4) participant knowledge of MT.
Four hundred and thirteen people (adults) completed the survey and four hundred
and twelve of these successfully met the inclusion criteria. (One respondent had
previously received maggot therapy treatment for an infection following a leg
amputation, and thus was excluded from the survey sample). Thirty-eight
participants knew someone who was offered therapy and accepted it, with seven
knowing someone who had declined it. One participant suggested to their health
professional that they had maggot therapy and the professional accepted (participant

above), whereas three participants suggested it and had their request declined.
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Out of the 412 participants, one hundred and thirty-nine (33.7%) were male and two
hundred and seventy-three (66.4%) female. Participants ranged across all age
brackets (although 92.7% were aged 18 — 59). Responses were obtained from
participants across UK, USA, Canada, South Africa, Australia and New Zealand.
Three hundred and seventy participants (89.8%) had heard of maggots being used
to treat wounds. Eighty six percent of participants had a degree or above. Most

participants were University employees.

1) Participant willingness to agree to MT

Participants were asked to imagine a series of scenarios (Table 1) in which they
might receive MT and to consider how strongly they would agree to have the
treatment. Results are shown as the percentage of participants who either strongly
agreed/agreed, strongly disagreed/disagreed or were unsure. Scenario one was the
use of MT as a first treatment for a painful wound. Given this scenario, 36.2%
participants strongly agreed/agreed they would be willing to have the therapy and
63.8% did not agree or were unsure (31% strongly disagreed/disagreed and 32.8%
were unsure). The percentage of participants who strongly agreed/agreed was
deemed low considering how many participants had heard of MT (36.2% and 89.7%
respectively. For scenario two, a painful wound that hadn’t healed in one month, a
greater number of participants (80.4%) strongly agreed/agreed they would be willing
to accept MT. For both scenario three (a painful wound that hadn’t healed in 6
months) and scenario four (which involved a limb amputation), 92.97% and 91.6%
participants respectively strongly agreed/agreed they would be willing to accept MT

(Table 1). The data revealed a steady increase in the number of participants who
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felt they would be more willing to try MT as the hypothetical severity of their wound

increased.

2) Participant perception of barriers towards Maggot Therapy

Participants were asked how strongly they agreed or disagreed with a series of
statements regarding barriers towards MT. The percentage of participants who
strongly agreed/agreed and strongly disagreed/disagreed is shown in Table 2.
Interestingly, no statement was shown to be an overwhelming barrier for the majority
of participants, with “worry about the sensation of MT” having the highest percentage
strongly agreeing/agreeing (52.8%). Almost 41% of participants strongly
agreed/agreed that the thought of MT made their skin crawl and 35.5% of
participants strongly agreed/agreed that maggots were disgusting. Only 3.3%
strongly agreed/agreed that the idea of MT was stupid, and only 2.5% felt that it
would not work. With regards to pain and limb amputation, very few participants
strongly agreed/agreed that they would prefer this to MT (1% and 0.8% respectively),

(Table 2).

Significant differences appeared in perceived barriers by gender. Women (N=273)
were more likely to perceive disgust and have negative feelings towards MT than
men. Women were more likely: a) to worry about the sensation (t (387) = 3.260;
p=0.001); b) to perceive maggots as disgusting (t (387) = 4.345; p<0.001); c) to
associate maggots with death (t (387) = 2.390; p=0.017); d) for the thought to make
their skin crawl (t (387) = 6.421;p<0.001), e) for the thought to make them feel ill (t

(387) = 4.796; p<0.001).
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The association between perceived barriers and readiness to accept maggot therapy
was examined using Pearson’s correlations. All barriers significantly predicted each
choice. The greater the perceived barrier, the less likely an individual would be to
consider MT as a treatment (Table 3). As so many barriers predicted choice, a
series of regression analyses were performed to explore which attitudes predicted
the choice made. The following barriers remained significant: For MT as a first
choice of treatment: | would prefer to take medication (p<0.001), | prefer
conventional treatment (p<0.001), | don’t think they would work (p = 0.022). For MT
after having a painful wound for one month: | prefer conventional dressings
(p<0.001). The thought of MT makes me feel ill (p = 0.002). For MT after having a
painful wound for six months: The thought of MT makes me feel ill (p<0.001), |
think the idea is stupid (p = 0.008), | prefer conventional dressings (p = 0.009), |
associate maggots with death (p =0 .021), They are disgusting (p = 0.025), | worry it
would hurt (p =0 .038). For MT if needed a limb amputated: | would prefer to have
a limb amputated (p<0.001), | prefer conventional dressings (p =0.012), I think the

idea is stupid (p =0 .040) (Table 3).

3) Participant awareness of benefits of MT

Participants were invited to reflect on a series of statements examining the perceived
benefits of MT. The percentage of participants who strongly agreed/agreed and
strongly disagreed/disagreed with each benefit is shown in Table 4. Results are
shown as the percentage of participants who either strongly agreed/agreed, strongly

disagreed/disagreed or were unsure. The greatest benefits were perceived to be 1)
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MT was better than wound pain (91.2% participants strongly agreed/agreed), 2) the
efficacy or MT (90% participants strongly agreed/agreed), and 3) the short time
period of treatment (69.8% participants strongly agreed/agreed). A high percentage
of participants (71%) strongly agreed/agreed that they had a trust in treatments

offered by the medical profession (Table 4).

Significant differences appeared in perceived benefits by gender. Women (N=273)
were significantly more likely than men to perceive the following benefits: a) like
alternative (non-conventional) treatments [t (386) = 5.556, p<0.001], b) It is a short
treatment [t (386) = 2.785, p<0.001], c) believe nature has the answer [t (386) =

3.998, p<0.001]

4) Participant knowledge of how MT works

Participants were given a series of facts about the MT process and asked whether
they were aware or had heard of any of these facts. The number of participants who
had heard of each fact is shown in Table 5. The fact that appeared to be the most
well-known was that maggots used in MT could not eat healthy tissue (86.4%
participants knew this) and the least known fact was that it was only baby maggots
which were used for MT (17.6% participants knew this). Less than one third (30.2%)

of participants knew about the short duration (3-7) days of MT treatment.

Knowledge scores and relationship of knowledge to acceptance of MT
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A knowledge score was calculated by adding up the total number of statements
presented that were already known by participants (Table 5). The knowledge score
ranged from 0-8 statements known. The mean knowledge score of participants was
4.36 (SD = 2.28). No significant difference in knowledge score was found for gender,
and no significant association was found between age and knowledge. The greater
an individual's knowledge score however, the more likely they would be to strongly
agree/agree to the use of maggot therapy as a first treatment for a painful wound
(Pearson’s r = -.263, p<0.001). Additionally, an overall perceived barriers score was
computed by adding response to each barriers item from Table 2. A lower score
indicated greater perceived barriers (as 1 = strongly agree and 5 = strongly
disagree). Analysis of the relationship between knowledge and perceived barriers
indicated that the greater an individual’s knowledge Score, the lower their perceived

barriers (Pearson’s r = .489, p<0.001).

Open-ended survey responses

Participants were invited to make any further comments in an open box at the end of
the survey. A total of seventy-five participants provided comments and out of these,
twenty-six were considered general comments on the survey, research, expressions
of interest in the topic etc. and were not analysed further. Of the remaining forty-nine
comments, twenty-one were positive towards MT such as “An excellent form of
treatment!”, and “You would be mad not to take the chance of this therapy” (Table
6a). Interestingly, three participants saw the positivity only if a doctor or health care
practitioner recommended the therapy, for example, “I would have no problems

trying the treatment should it be recommended by a Health Professional”. Other
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comments indicated that a better knowledge of maggot therapy may help with
participant acceptability of MT, for example, “Knowing (now) that they are babies and
enclosed in a bag is the most reassuring aspect for me!” and “I learned new
information about the treatment, and found my attitudes were changing by the end of
the survey. Taking the survey has meant | would be more inclined to consider this

treatment if | ever needed it” (Table 6a).

However, twenty-eight comments made by participants were considered negative.
These specifically reflected participants worries, fears and concerns and were
grouped into themes Table 6b (a-h). Samples of comments under each theme are
presented. Interestingly, some of the major theme groups identified were similar to
those that had emerged previously in the focus group of Stage one (Figure 1). The
greatest number of negative comments (9/28) fell under the theme of
preconceived/cultural conceptions, for example ‘I just think it's ingrained to associate
maggots with death and difficult to change that feeling’ (Table 6a). This was followed
by negative feelings associated with the disgust “skin-crawling” element (5/28), such
as “They make me shudder at the very thought — that skin crawling sensation”, and “I
know | should really like the idea but my skin is crawling!” (Table 6b). Some
participants (5/28) mentioned that the term maggot itself was a negative concept and
these participants suggested removing the word “maggot” from maggot therapy
(Table 6¢). Comments were also made to indicate that the visibility of maggots
applied was important (3/28), for example, “I don't want to see them..” and “My
""disgust factor"" would be lower the smaller the maggots are” (Table 6d). A few

comments reflected participants phobia of insects (3/28) (Table 6e). and fears of the

maggots themselves (2/28) — “I'm worried they could somehow get inside me!”
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(Table 6f). One comment reflected a concern about what others may think of
participants if they agreed to MT - ‘I think I'd worry about being stigmatised by others
during the treatment’ (Table 6g), and one participant noted that the fact that MT, as
with other alternate treatments, was not considered to be the best treatment e.g. I
also don't like that it is seen as an alternative treatment. Alternative in my mind is
breaking or going against convention and perhaps a less powerful treatment” (Table

6h).
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Discussion

Following an exploration of ideas from a small public focus group, we developed a
public online survey on perceptions of Maggot Therapy (MT). Our study examined
the views and opinions of four hundred and twelve members of the public to better
understand the thoughts and perceptions regarding the use of MT to treat chronic
wounds. Interestingly, whilst almost 90% of participants in our study had heard of
maggot therapy, just over one third of these only said they would initially accept MT if
it was offered if as a first treatment for a painful wound. So, even though awareness
of MT was very high amongst our participants, this was not reflected with a
corresponding high acceptability of maggot therapy. Although the majority of
participants agreed that treatment of chronic wounds with maggots could work, and
that the idea of MT was not stupid, when presented with hypothetical clinical
scenarios, only 36% of people surveyed said they would agree to MT as a first
treatment for a painful wound. However, there was a proportion of participants (one
third) who did not reject the idea outright, but said they were unsure. This
demonstrates the huge potential to sensitise and inform these participants further so
armed with more knowledge and evidence perhaps they could be persuaded (either
way). Indeed, participants became increasingly more likely to agree to accept MT if
their hypothetical wound had been chronic for some time, or if their only other option
was amputation, suggesting that MT became more acceptable when the severity of
the wound increased and perhaps the level of desperation became more
pronounced. This reflects the current clinical situation where MT is almost always

considered as a last resort for the treatment of chronic wounds.?!
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Perceived barriers towards Maggot Therapy

Participants identified with some of the potential concerns and anxieties that could
be associated with the therapy. Over half of our study participants felt worried about
the sensation of maggots during MT. Whilst worrying about the sensation of MT
appeared to be a significant barrier for our study participants, studies report that
patients describe the sensation of maggots on their wounds as “tickly” and state that
often the thought (of MT) is much worse than the actual sensation experienced.??
However, for between 5%-30% of patients (often those with ischaemic tissue), there
may be some pain associated with MT,* although this is usually lessened with the

administration of mild pain relief.23-24

The perception of disgust

Forty percent of participants in our survey said that the thought of MT “made their
skin crawl” and more than one third of participants felt that maggots were disgusting.
Disgust is a universal physiological reaction of all human beings. Curtis et al.,?®
suggested that the sensation of disgust has evolved primarily for protection. Several
things such as bodily secretions, wounds, corpses, decaying meat or rubbish, and
certain living creatures like flies, maggots and rats are considered revolting.
Remarkably, a recent study of over 500 patients with chronic ulcers, found that 60%
of patients considered images of maggots to be more repulsive than images of
gangrenous wounds.?% In addition, a number of our survey participants mentioned
the negative sensation associated with MT they described as “making their skin

crawl” which was also noted above as a worry in the perceived barriers of our
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survey. Often associated with repulsion, fear or disgust, this is a common response
to maggots, and in fact, in a study by Spilsbury,? it was reported that a major reason
amongst patients who refused MT was “the thought of maggots” and it made them
“feel sick”. Reports suggest that disgust is a multifaceted emotion, a product of
culture, socialisation and early learning,?® and it is widely accepted that its
evolutionary origin was to prevent the ingestion of harmful substances.?°
Researchers believe that disgust is associated with a heightened risk perception,3°
and if that is so perhaps perceptions of maggots as “disgusting” could conceivably
be “unlearnt” by people to whom the risk association with MT was disaffirmed and
more positive information provided about the medicinal and health benefits maggots
provide. If so, there would need to be a major concerted public health drive to
change this inherent negative perception of maggots. Additionally, feeling
disgust/dislike towards a particular object or organism though is not always innate.
For example, somewhere within childhood, people may begin to learn that maggots
are creatures related to acts of decomposition and decay, and as a result, a negative
perception is developed which appears to persist into adulthood. In order to tackle
the development of learned and associated disgust, one way could be perhaps to

introduce maggots as beneficial insects to younger school children.3?

The question over patient apprehension or uneasiness regarding treatment of
chronic wounds with maggots is an on-going one. However, whilst we report a level
of discomfort expressed by public participants in our survey, studies postulate that
this factor may not really exist in patients. Due to wound chronicity, individuals with

severe, non-healing wounds rarely refuse MT.1%:32 A small, qualitative study (VenuS
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Il trial) undertaken involving eighteen patients with chronic wounds found that all
patients reported disruption to their lives because of the wound. Distresses such as
wound pain, restricted mobility, disturbed sleep were described and, as such, the

majority of participants (fifteen) were willing to try MT.??

Other open-ended comments in our survey which were perceived as barriers
included the “sight” of maggots, and the dislike of the term “maggot.” For some
individuals the very word “maggot” can invoke immediate negative connotations,
such as images of rot and decay,*® and it is perhaps for this reason that the major
European company that produces clinical grade larvae for medical distribution
(BioMonde), refers to maggots as “Larvae.” In addition, for clinical use, maggots are
enclosed in a small, sealed bag and covered with a dressing, so patients would not

normally see them except perhaps on removal if they wished.

Unsurprisingly, participants who strongly agreed/agreed with perceived barriers
showed less readiness to accept MT. For these participants, the preference of
conventional dressings, and preference to take medication, were significant factors

linked to less likelihood of considering MT.

Gender differences in perception of barriers to Maggot Therapy

Interestingly, gender differences were found between participants responses to

perceptions of MT barriers. Women were more likely to find maggots disgusting; they
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were more likely to be worried about the sensation of MT; and they were more likely
to feel ill at the thought of MT. These results indicated a higher level of discomfort
and unease about MT for women. This finding reflects other studies exploring gender
differences in patient perception of maggot therapy. For example, a survey of
preferences and acceptability of maggot therapy revealed that the majority (7 out of
8 patients who refused maggot treatment were women (7/8).27 It has been
hypothesized from an evolutionary perspective and in relation to offspring survival,
women reportedly have much higher levels of disgust for many different things,

including pathogens, sexual and moral disgust.33

Perceived benefits of Maggot Therapy

Study participants were able to perceive several benefits of MT. The most agreed
benefit was relief from wound pain, but also the efficacy and short duration of the
treatment. Over 70% of participants felt that they trusted treatment if offered by a
medical professional, emphasising the influence that health practitioners may have
over patients’ (and public) acceptance of the therapy. With MT, clinicians may have
to deal with multiple disgust responses (stagnant wounds and bodily secretions as
well as any negative emotions that maggots might invoke). This may affect their own
willingness to offer or participate in this therapy. Whilst there has been some
research conducted on how patients deal with chronic wounds, there has been very
little research on how nurses manage their own feelings of disgust.®* One survey
conducted, however, showed that health-care professionals and administrators are
much more likely to be repulsed by the thought of maggot dressings than the actual
patient suffering with the chronic wound.®® Some studies also suggest that more
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thought needs to be given to psychological/psychosocial issues for health
professionals involved with patient and wound care,*¢3” and some authors consider
if clinicians themselves have negative feelings or an inherent dislike of maggots,
perhaps they may be less keen to prescribe or use them.3® We are currently

investigating this in a separate study.

Gender differences in perception of benefits of Maggot Therapy

Our study showed that women were significantly more likely to perceive certain
benefits of MT than men were. Such perceived benefits included the belief that
nature has the answer, and the liking of alternative treatments. The latter finding is in
line with several studies on gender and the use of alternative treatments. In a study
examining the use of complementary and alternative medicine (CAM) for patients
with migraines/severe headaches, women were found to consistently use CAM more
frequently than men,3® and similarly, a large study examining adults with multiple
chronic conditions revealed that significantly more women had previously used CAM,
but were also more likely to use it to try and help their condition.*® Explanation for
this gender difference in acceptance of alternate therapies include a belief that
women have a greater propensity to seek care,*! and are considered more proactive
towards health issues.*? Indeed 66.4% of our study participants were women,
perhaps indicating a prior interest in the topic or a greater willingness to complete the
survey. The skewed interest has been reported before for surveys on alternative
therapies, for example, significantly lower numbers of men (93/408) were found to

participate in online surveys about herbal medicine and medicinal plants.*3
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Participant’s Knowledge of Maggot Therapy

Participants in our study had a good awareness of MT and appeared to have heard
of many of the facts we presented regarding MT. Importantly, calculation and
analysis of knowledge scores revealed that participants with a higher knowledge
score were more likely to accept MT in the hypothetical wound scenarios. Moreover,
participants with higher knowledge scores, also perceived fewer barriers towards
MT. The existence of these positive relationships between knowledge scores and
acceptability of MT treatment provides encouraging evidence to suggest that
information dissemination and education regarding maggots and MT may be an
important and influential factor for the perception of MT. This was indeed mentioned
by the focus group participants (in Stage 1) who agreed that more general
information about MT was needed and should be made readily available to the
public. Also, some participants had fears or worries based on inaccurate knowledge
and beliefs, for example, the fear that the maggots used could invade their bodies.
The concern that maggots could somehow burrow or embed into the skin and body
tissue was also raised by two participants in free comments at the end of the survey.
The maggot species used in MT is non-invasive and cannot do this, so this sort of
worry or fear is easily abatable, but the comments do highlight need to offer better
information to improve public understanding. A common strategy to challenge
mistaken beliefs and remove the influence of erroneous information is by providing,
educating and adding correct information.** This could perhaps be an important
public health consideration, if indeed increasing acceptability and uptake of MT is to

be a desirable outcome.
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Other free comments on Maggot Therapy

Participants did make several positive free comments about MT, including the fact
that recommendation by a healthcare practitioner was a reason to agree to the
therapy. This is clearly an important point which has already been discussed above.
A few positive comments reflected the fact that knowledge and learning new
information about maggots made participants more likely to consider the treatment if
needed, emphasising again the importance of enhancing awareness and

understanding of MT through public education opportunities.

However, twenty eight of the forty-nine comments made by survey participants were
associated with negative perceptions, fears and worries. Some participants felt that
they could not overcome prior negative associations with death. Participants often
associated maggots with harm e.g. death or as bait for fishing or a “cultural
aversion.” They found it hard to disassociate from this. Conversely, a study on
perception and acceptance of MT in leg ulcer patients found that all patients who

went fishing had no fear of maggots and all would consider MT.?’

A few participants raised the idea that they were phobic to insects. This made them
very anxious about the concept of maggots crawling on them. People with a phobia
of insects (Entomophobia) may have a real anxiety and insurmountable fear,
perhaps based on prior experience or trauma or may consider insects as dirty,
disease-spreading creatures.*® Invertebrates, in general, are held in low regard with

the public.#6-%® Relevant to the present study, Davey*® ranked maggots as 6th out of
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35 in terms of animals that caused anxiety in a cohort of university students. Phobic
individuals with high anxiety to MT may not be able to de-condition enough to accept
it, although recent studies have considered the use of gaming elements and the
development of new gaming approaches to try and reduce various types of phobia.5°
Perhaps the development of an online Maggot Therapy video/computer game may

be useful tool to accompany any public information dissemination on MT.

A concern was also noted regarding perceived stigma of MT. One participant
described how they would worry that if they were having treatment, others would
have a negative reaction and avoid them. A survey amongst 38 chronic wound
patients in a study in the Netherlands, found that a high number of patients reported
adverse social interactions as a result of undertaking MT.*°® The authors suggested
that public acceptance is important to reduce worry, and keep adverse feelings of
patients to a minimum, and felt that there was a need to decrease the general
prejudice towards maggot therapy so people may reconsider their ideas about
maggots. However, it must be noted that patients living with a chronic wound may
already experience negative effects of self-image which could impact on social
interactions.>! Another study reported that patients who refused MT under any
circumstance, reported a “squeamishness”, and an aversion to MT and a negativity
that was shared by their family members.?? In addition, researchers have observed
that whilst a negative perception may not necessarily be paramount in patients
suffering non-healing, long standing chronic wounds, it was nonetheless evident in

family members and other people in their social spheres.>?
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Finally, for one participant, the perception of maggot therapy as an “alternative”
treatment discouraged them. Although, as discussed earlier, gender analysis did
reveal that significantly more women participants liked alternative therapies, the
preference for conventional treatments and taking medication over MT was reflected
in our findings above on barrier perception, suggesting a wariness of MT as an
alternative therapy. Other recent surveys report that whilst the use of complimentary
alternative medicine has gained in popularity, it is still very dependent on
sociodemographic factors such as education and gender but also belief and
attitude.>3 Even though MT is an approved clinical treatment, with FDA and UK NHS
approval, it is still considered an alternate therapy. It may therefore be a good time

to review this label and align MT with other mainstream wound treatments.

Conclusion

Our study has shown that the public perception of maggot therapy is varied. The
majority of participants in our survey would not agree to, or were unsure about,
choosing MT for an initial painful wound. However, if faced with a severe, prolonged
chronic wound or limb amputation, the majority of participants felt that they would
agree to MT. Clearly, there is scope to inform and convince members of the public
who waver in their acceptance of MT. However, we did identify concerns over the
potential sensation experienced and an element of unease about the use of
maggots. We also showed how important knowledge and a better understanding
about MT could be on acceptability. Chronic wounds are unlikely to decrease in
number or severity in the future. Accumulated evidence suggests that maggot

therapy sits high amongst wound management treatments with regards to its speed
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and efficacy. It would be important to ensure that the potential advantages that
maggots can offer are not lost due to public reluctance, lack of understanding or
perceived fears. A key component in combatting negative perceptions of maggot
therapy may lie in a public engagement campaign or improved public and patient
engagement with health practitioners (and others), in order to temper fears and
anxieties, provide reassurance and advance communication of its significant clinical

benefits.

29



Table 1. Willingness of questionnaire participants to try maggot therapy in

different scenarios (N=412). Results are shown as the percentage of

participants who either strongly agreed/agreed, strongly disagreed/disagreed

or who were unsure.

a limb amputated | would try
maggot therapy

Percentage Percentage Percentage
participants who | participants who | participants
Strongly agree Strongly who were
or agree disagree or unsure
N=412 disagree (neither
N=412 agree nor
disagree)
N=412
| would try maggot treatment 36.2% 31.0% 32.8%
as a first treatment for a
painful wound
If I had a painful wound that 80.4% 6.6% 13%
hadn't healed in one month, |
would try maggot treatment
If I had a painful wound that 92.9% 2.2% 4.9%
hadn't healed in six months,
| would try maggot therapy
If I was told | needed to have 91.6% 1.7% 6.7%
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Table 2.

Percentage of participants perceiving barriers to maggots and

maggot therapy (N=412). Results are shown as the percentage of participants

who either strongly agreed/agreed, strongly disagreed/disagreed or were

unsure and neither agreed nor disagreed

Barrier Percentage Percentage Percentage
participants who | participants who participants
Strongly agree Strongly who were
or agree disagree or unsure
N=412 disagree (neither
N=412 agree nor
disagree)
N=412
| would prefer other conventional 39.8% 17.9% 42.3%
dressings
| don't think they would work 2.5% 86.3% 11.2%
| think the idea is stupid 3.3% 92.5% 4.2%
| worry about the sensation 52.8% 32.3% 14.9%
| worry it would hurt 24.1% 59.9% 16%
They are disgusting 35.5% 42.3% 22.2%
| worry they are unclean 15.0% 70.5% 14.5%
| worry they would turn into flies 20.1% 77.8% 2.1%
| associate maggots with death 25.1% 56.2% 18.7%
The thought makes me feel ill 27.6% 51.9% 20.5%
The thought makes my skin crawl 40.8% 43.5% 15.7%
| would prefer to have a limb 1.0% 91.0% 8.0%
amputated
| would prefer to take medication 34.2% 33.2% 32.6%

Table 3. Associations between perceived barrier to MT and likelihood of
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accepting MT in each scenario described in Table 1 (using Pearson’s
correlations). All barriers significantly predicted each choice. The greater the

perceived barrier, the less likely a participant would consider having MT as a

treatment.
Barrier MT as a first MT after 1 MT after 6 MT if alimb
choice with a | month with months a amputation
painful a painful painful was needed
chronic chronic chronic
wound wound wound
| would prefer | -.565, p<0.001 -.496, -.379, p<0.001 | -.301, p<0.001
other p<0.001
conventional
dressings
| don't think -.342, p<0.001 -.367, -.378, p<0.001 | -.295, p<0.001
they would p<0.001
work
| think the idea | -.246, p<0.001 -.362, -.405 p<0.001 | -.307, p<0.001
is stupid p<0.001
| worry about -.349, p<0.001 -.325, -.261, p<0.001 | -.174, p<0.001
the sensation p<0.001
| worry it would | -.241, p<0.001 -.253, -.182, p<0.001 | -.105, P=0.019
hurt p<0.001
They are -.407, p<0.001 -.409, -.414, p<0.001 | -.278, p<0.001
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disgusting p<0.001

| worry they -.340, p<0.001 -.389 -.340, p<0.001 | -.194, p<0.001
are unclean p<0.001

| worry they -.310, p<0.001 -.316, -.300 p<0.001 | -.149, p<0.001
would turn into p<0.001

flies

| associate -.244, p<0.001 -.270, -.205, p<0.001 | -.157, p<0.001
maggots with p<0.001

death

The thought -.478, p<0.001 -.468, -.458, p<0.001 | -.297, p<0.001
makes me feel p<0.001

il

The thought -.460, p<0.001 -.378, -.351, p<0.001 | -.222, p<0.001
makes my skin p<0.001

crawl

| would prefer -.132, p=.004 -.327, -.484, p<0.001 | -.466, p<0.001
to have a limb p<0.001

amputated

| would prefer | -.573, p<0.001 -.453, -.341, p<0.001 | -.246, p<0.001
to take p<0.001

medication

Table 4. Percentage of participants perceiving benefits to maggot therapy.

(N=412). Results are shown as the percentage of participants who either
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strongly agreed/agreed, strongly disagreed/disagreed or who neither agreed

nor disagreed.

Benefit Percentage Percentage Percentage
participants participants who | participants
who Strongly Strongly who neither
agree or agree disagree or agree nor
N=412 disagree disagree
N=412 N=412
| like alternative (non- 31.1% 5.9% 6.3%
conventional) treatments
It is a short treatment 69.8% 5.9% 24.3%
It has been shown to work 90.0% 1.3% 8.7%
| trust treatments offered by 71.0% 7.2% 21.8%
the medical profession
| believe nature has the 47.3% 14.2% 38.5%
answer
It is better than wound pain 91.2% 2.0% 6.8%
| know someone who had a 16.0% 38.5% 45.5%

positive experience with

maggot treatment
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Table 5 Percentage of participants with knowledge of each factor (N=412)

Fact

Percentage of participants

who had heard

Maggots (used in MT) do not eat healthy tissue 86.4%
Maggots (used in MT) are clean and infection free 78.9%
Special maggots are grown for this purpose 65.9%
Maggots are kept in a small bag 44.7%
Maggots cannot escape (from bags) 49.5%
Treatment would take 3 — 7 days 30.2%
Only baby maggots are used 17.6%
The treatment does not hurt 64.9%
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Table 6a. Sample of participants postitive comments regarding Maggot Therapy

Positive comments regarding MT

“I am extremely concerned about the increase of medication resistant strains of infections
and think that maggot therapy can play an important role in the prevention of this

happening.”

The main problem is educating the GPs and nurses that the option of maggot treatment
can be offered. | don't know anybody who has ever been offered maggot treatment and if
the GPs and nurses would advocate it more strongly, patients would be more inclined to

use it. Most patients will rely on what the doctor recommends.

“You would be mad not to take the chance of this therapy. It works.”

“An excellent form of treatment!”

An excellent alternative to conventional medicine, possibly a cheaper option also

“l learned new information about the treatment, and found my attitudes were changing by
the end of the survey. Taking the survey has meant | would be more inclined to consider

this treatment if | ever needed it”

“Knowing (now) that they are babies and enclosed in a bag is the most reassuring aspect

for me.

“I would have no problems trying the treatment should it be recommended by a Health

Professional”

“If a doctor tells me | need a limb amputated, it's coming off. If they say that maggots is an

alternative then of course I'd give them a go”.

Table 6b. Participants fears and concerns from open ended responses. Examples of

responses are given under theme groups (a-h). The total number of participant fears
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and concerns was 28 (N=28). Data in parenthesis indicates number of comments for

each theme group.

a. Prior negative/cultural associations (9/28)

“l associate maggots with fishing - as bait. seeing my grandfather/father/brothers hooking
a live maggot is the memory that makes my skin crawl, and the smell as the tub was

opened”.

“l just think it's ingrained to associate maggots with death and difficult to change that

feeling”

“I have a cultural aversion to maggots. But would be willing to try if the need ever

arises...but | think there would have to be a real need”.

b. Sensation of skin crawling (5/28)

“They really do make my skin crawl!”

“They make me shudder at the very thought — that skin crawling sensation”

“I know | should really like the idea but my skin is crawling!”

c. Dislike of term “Maggot” in Maggot therapy (5/28)

“DO NOT use the word maggots. Maggots are familiar from everyday life, dustbins etc. as

filth. Call them something slightly cute but explanatory: e.g. hygenies”.

“Maggot therapy' is off-putting. Perhaps if it was referred to as something else e.g.

biotherapy then it wouldn't have such a negative reaction”.

d. Dislike of the sight of maggots (3/28)

“l don't want to see them..”

nn

“My ""disgust factor"" would be lower the smaller the maggots are”

e. Phobia of insects (2/28)

“I love the idea but am somewhat phobic about insects/creepy crawlies and worry | would

not cope well”.

“I worry that | wouldn’t be able to get past the idea of bugs running about all over me

eating my flesh”

“l can fully see the benefits of maggot therapy however the thought is terrifying but no

different | suppose to a phobia of spiders”

f. Fears of embedding in the skin (2/28)
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“My concern would be making sure the number of maggots introduced to the wound was
the same number as were removed. The thought of one burrowing into the wound and

staying there is very disconcerting.

“I'm worried they could somehow get inside me!”

g. Worry about stigma (1/28)

“I think I'd worry about being stigmatised by others during the treatment.”

h. Dislike of alternate treatments (1/28)

“l also don't like that it is seen as an alternative treatment. Alternative in my mind is

breaking or going against convention and perhaps a less powerful treatment”
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Appendix Table (i)

INFORMATION PROVIDED TO PARTICIPANTS BEFORE COMPLETION OF
ONLINE SURVEY

Maggot Therapy
Everybody occasionally gets cuts or tears to the skin which naturally heal over time. Sometimes
wounds can take a long time to heal and sometimes don't heal at all. This can leave the body open to
infection as bacteria can enter the wound and can be painful, uncomfortable and interfere with day to
day life.

Traditionally wounds may be healed with ointments, dressings or antibiotics but sometimes if the
wound is very severe or long lasting this does not work. This can be very dangerous and lead in the
worse-case scenario to a limb being amputated.

However more and more research is showing that maggots can be used to treat wounds. Maggots can
clear infection, heal wounds and prevent limbs being amputated but many patients and health
professionals are reluctant to use them.

The aim of this short questionnaire is to explore people’s attitudes towards the use of maggots and
any specific fears or concerns they would have against potentially receiving this treatment themselves.
The findings will be used to inform and develop maggot research with the hope of balancing people's
fear and disgust with how useful this treatment can be.

The study is a collaboration between Swansea University and Cardiff University. Participation is open
to anyone aged over 18 years old. The questionnaire will ask you some general background questions
about you and then explore your attitudes towards maggot therapy. It should take no longer than 10
minutes to complete.

Any information that you do give in the questionnaire will only be used for the purposes of the study
and will be kept confidential. You will not be identified from your answers in any way. All the data
obtained will be confidential to the study. If there are any questions you do not wish to answer for any
reason, please leave them blank. In addition, if you do not wish to complete the questionnaire for any
reason please do not continue.

If you wish to withdraw from the study you can do so simply by closing your browser. Please note that
because the data will be made anonymous, it will not be possible to identify and remove your data at a
later date, should you decide to withdraw from the study.

Importantly, if answering any of the questions raises concerns about your health in any way, you
should contact your health visitor or GP for further advice or support. Maggot treatment may not be
suitable for all so if you are having, considering or interested in maggot therapy please discuss this
with your GP or health care provider.

39



References

1.Jarbrink K, Gao N, S6nnergren H. et al. The humanistic and economic burden of
chronic wounds: a protocol for a systematic review. Systemic Reviews 2017; 6(1):
Article 15.

2. Phillips C J, Humphreys |, Fletcher J. et al. Estimating the costs associated with
the management of patients with chronic wounds using linked routine data.
International Wound Journal 2016; 13(6): 1193-1197.

3. Jarbrink K, Ni G, Sénnergren H. et al. Prevalence and incidence of chronic
wounds and related complications: a protocol for a systematic review. Systematic
reviews 2016; 5(1): Article152.

4. Lumbers M. Wound debridement: choices and practice. British Journal of Nursing
2018; 27(15): S16-S20.

5. Manna B, Nahirniak P, Morrison CA. Wound Debridement. [Updated 2020 Sep 7].
In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2020 Jan-
. Available from: https://www.ncbi.nlm.nih.gov/books/NBK507882/

6. Nigam Y, Dudley E, Bexfield A. et al. The Physiology of Wound Healing by the
Medicinal Maggot, Lucilia sericata. Advances in Insect Physiology 2010; 39: 39-81

7. Bethune N. A case of chronic thoracic empyema treated with maggots. Canadian
Medical Association Journal 1935; 32: 301-2.

8. Editor, (name not given) Medical Annual 1936; John Wright & Sons, London p.
515.

9. Ventola C L. The antibiotic resistance crisis: part 1: causes and threats. P & T: a
peer-reviewed journal for formulary management 2015; 40(4): 277-83.

10. ALfadli M, EI-Sehsah E M, Ramadan M A. Risk factors and distribution of
MDROs among patients with healthcare associated burn wound infection. Germs
2018; 8(4): 199-206.

11. Naik, G, Harding K. Maggot debridement therapy: the current perspectives.
Chronic Wound Care Management and Research 2017; 4: 121-128.

40


https://www.ncbi.nlm.nih.gov/pubmed/?term=Lumbers%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30089045
https://www.ncbi.nlm.nih.gov/pubmed/30089045

12. Dumville J C. Worthy G, Bland J M. et al. Larval therapy for leg ulcers (VenUS
II): randomised controlled trial. BMJ (Clinical research ed.) 2009; 338, b773.

13. Mudge E, Price P, Walkley N, Harding K G. A randomized controlled trial of larval
therapy for the debridement of leg ulcers: results of a multicenter, randomized,
controlled, open, observer blind, parallel group study. Wound Repair Regen 2014;
22: 43-51.

14. Jordan A, Khiyani N, Bowers S R. et al. Maggot debridement therapy: A practical

review. International Journal of Academic Medicine 2018; 4: 21-34.

15. Yan L, Chu J, Li M. et al. Pharmacological Properties of the Medical Maggot: A
Novel Therapy Overview. Evid Based Complement Alternat Med 2018; 3: e
collection 4934890

16. Bennett H. Sewell B, Anderson P. et al. Cost-Effectiveness of Interventions for
Chronic Wound Debridement: An Evaluation In Search Of Data In “Larval
Debridement Therapy. An Economic, Scientific and Clinical Evaluation”. Wounds UK
2013; 9 (4) Supplement.

17. Shi E, Shofler D. Maggot debridement therapy: a systematic review. British
Journal of Community Nursing 2014;19 Supplement 12: S6-13.

18. Wolff H, Hansson C. Larval therapy—an effective method of ulcer debridement.
Clinical and Experimental Dermatology 2003; 28(2):134-137

19. Steenvoorde P, Buddingh T J, van Engeland A, Oskam J. Maggot therapy and
the “yuk” factor: an issue for the patient? Wound Repair Regen 2005;13 (3): 350—
352.

20. Sandelowski M. What's in a name? Qualitative description revisited. Research in
Nursing & Health 2010; 33(1) :77-84.

21. Bryant R, Nix D. Acute and Chronic Wounds, Current management concepts (5th
Edition). Mosby, USA, 2016.

41


https://www.ncbi.nlm.nih.gov/pubmed/?term=Sandelowski%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20014004
https://www.ncbi.nlm.nih.gov/pubmed/20014004
https://www.ncbi.nlm.nih.gov/pubmed/20014004

22. Dumville J C, Worthy G, Soares M O. et al. VenusS II: a randomised controlled
trial of larval therapy in the management of leg ulcers. Health Technology
Assessment 2009; 13:1-182; iii—iv.

23. Steenvoorde P, Budding T, Oskam J. Determining pain levels in patients treated
with maggot debridement therapy. J Wound Care 2005;14(10) :485-488.

24. Charles C A, Falabella A F,.Fernandez-Obregén A C. Leg ulcer management
(Chapter 31) in Dockery G D, Crawford M E (eds), Lower Extremity Soft Tissue &
Cutaneous Plastic Surgery (Second Edition) Pages 447-469 Elsevier, 2012.

25. Curtis V, Aunger R, Rabie T. Evidence that disgust evolved to protect from risk of
disease. Proceedings of the Royal Society B: Biological Sciences 2004; 271
(Supplement 4):S131-S133.

26. Morozov A M, Sherman R A. Survey of patients of the Tver region of Russia
regarding maggots and maggot therapy. International Wound Journal 2019; 16 (2):
401-405.

27. Spilsbury K, Cullum N, Dumville J. et al. Exploring patient perceptions of larval
therapy as a potential treatment for venous leg ulceration. Health Expectations 2008;
11: 148-159.

28. Kelly D. Yuck! The Nature and Moral Significance of Disgust MIT Press
Cambridge MA: 2011; 194

42


https://www.sciencedirect.com/science/article/pii/B978070203136600031X#!
https://www.sciencedirect.com/science/article/pii/B978070203136600031X#!
https://www.sciencedirect.com/science/article/pii/B978070203136600031X#!
https://www.sciencedirect.com/science/book/9780702031366
https://www.sciencedirect.com/science/book/9780702031366

29. Rozin P, Haidt J, McCauley C R. Disgust. In Lewis, M., Haviland-Jones, J. M.,
Barrett, L. F. (Eds.), Handbook of emotions (3rd ed.) (pp. 757-776). New
York: Guilford. 2008.

30. Karg S, Wiener-Blotner A, Schnall S. Disgust sensitivity is associated with
heightened risk perception, Journal of Risk Research 2019; 22(5): 627-642.

31. Humphreys I, Lehane P, Nigam Y. Could maggot therapy be taught in primary
schools?, Journal of Biological Education 2020; DOI
10.1080/00219266.2020.1748686

32. Jones J, Green J, Lillie A K. Maggots and their role in wound care. British Journal
of Community Nursing 2011; 16: S24-33.

33. Al-Shawaf L, Lewis D, Buss, D. Sex Differences in Disgust: Why Are Women
More Easily Disgusted Than Men? Emotion Review 2017; 10: 1-12.

34. Ousey K, Roberts D. Exploring nurses’ and patients’ feeling of disgust associated
with malodorous wounds: a rapid review. Journal of Wound Care 2016; 25 (8): 438-
422,

35. Sherman R A. Maggot therapy takes us back to the future of wound care: New
and improved maggot therapy for the 215t century. J Diabetes Sci Technol 2009;
3:336-44.

36. Gaind S, Clarke A, Butler P E M. The role of disgust emotions in predicting self-
management in wound care. Journal of Wound Care 2011; 20(7): 346-350

43


https://doi.org/10.1080/00219266.2020.1748686

37. Alexander S J, Time to get serious about assessing — and managing —
psychosocial issues associated with chronic wounds. Current Opinion in Supportive
and Palliative Care 2013; 7: 95-100.

38. Collier R. New interest in maggot therapy. Canadian Medical Association Journal
2010; 182(2): E121-E122.

39. Rhee T G, Harris | M. Gender Differences in the Use of Complementary and
Alternative Medicine and Their Association with Moderate Mental Distress in U.S.
Adults With Migraines/Severe Headaches. Headache: The Journal of Head and
Face Pain 2017; 57: 97-108.

40. Alwhaibi M, Sambamoorthi U. Sex Differences in the Use of Complementary and
Alternative Medicine among Adults with Multiple Chronic Conditions. Evidence-
based complementary and alternative medicine, eCAM, 2016; Article ID 2067095.
https://doi.org/10.1155/2016/2067095

41. Thomas K, Nicholl J, Coleman P. Use and expenditure on complementary
medicine in England: A population-based survey. Complementary Therapies in
Medicine 2001; 9 (1): 2-11.

42. Chylinska,J, tazarewicz M, Rzadkiewicz, M. et al. The role of gender in the
active attitude toward treatment and health among older patients in primary health
care—self-assessed health status and sociodemographic factors as

moderators. BMC Geriatrics 2017; 17 Article 284 https://doi.org/10.1186/s12877-
017-0677-z

44



43. Lazarou R, Heinrich M. Herbal medicine: Who cares? The changing views on
medicinal plants and their roles in British lifestyle. Phytother Res 2019; 33(9) :2409-
2420.

44. Lewandowsky S, Ecker U K, Seifert C M. et al. Misinformation and its correction:
Continued influence and successful debiasing. Psychological Science in the Public
Interest 2012; 13(3): 106-131

45, Latta S, Gallas GE. Scared Stiff: Everything You Need to Know About 50
Famous Phobias. Zest Books, Lerner Publishing Group, 2019.

46. Lorenz A R, Libarkin J C, Ording G J. Disgust in response to some arthropods
aligns with disgust provoked by pathogens. Global Ecology and Conservation 2014;
2: 248-254

47. Borgi M, Cirulli F. Attitudes toward Animals among Kindergarten Children:
Species Preferences, Anthrozo6s: A multidisciplinary journal of the interactions of
people and animals 2015; 28(1): 45-59.

48. FancoviCova J, Prokop P. Effects of Hands on activities on conservation, disgust
and knowledge of Woodlice. EUASIA Journal of Mathematics, Science and
Technology Education 2018; 14(10): 721-729.

49. Davey G C L. Self-reported fears to common indigenous animals in an adult UK
population: the role of disgust sensitivity. British Journal of Psychology 1994; 85:
541-554.

45



50. Baharum A, Zain M, Hidayah N. et al. Identifying the Types of Phobia: A
Preliminary Investigation to Reduce Phobia through Gaming Approach. Applied
Mechanics and Materials 2019; 892:150-156.

51. Klein, TM, Andrees, V, Kirsten, N, Protz, K, Augustin, M, Blome, C. Social
participation of people with chronic wounds: A systematic review. Int Wound
J. 2020; 1- 25. https://doi.org/10.1111/iwj.13533

52 McCaughan D, Cullum N, Dumville J. et al. Patients' perceptions and experiences
of venous leg ulceration and their attitudes to larval therapy: an in-depth qualitative
study. Health Expectations 2013; 18: 527-541.

53. Islahudin F, Shahdan | A, Mohamad-Samuri S. Association between belief and
attitude toward preference of complementary alternative medicine use. Patient
preference and adherence 2017; 11: 913-918. https://doi.org/10.2147/PPA.S132282

46



	9. Ventola C L. The antibiotic resistance crisis: part 1: causes and threats. P & T: a peer-reviewed journal for formulary management 2015; 40(4): 277-83.
	11. Naik, G, Harding K. Maggot debridement therapy: the current perspectives. Chronic Wound Care Management and Research 2017; 4: 121-128.
	13. Mudge E, Price P, Walkley N, Harding K G. A randomized controlled trial of larval therapy for the debridement of leg ulcers: results of a multicenter, randomized, controlled, open, observer blind, parallel group study. Wound Repair Regen 2014;  22...
	24. Charles C A, Falabella A F,.Fernández-Obregón A C. Leg ulcer management (Chapter 31)  in Dockery G D, Crawford M E (eds), Lower Extremity Soft Tissue & Cutaneous Plastic Surgery (Second Edition)  Pages 447-469  Elsevier, 2012.
	28. Kelly D. Yuck! The Nature and Moral Significance of Disgust MIT Press Cambridge MA: 2011; 194
	30. Karg S, Wiener-Blotner A,  Schnall S. Disgust sensitivity is associated with heightened risk perception, Journal of Risk Research 2019; 22(5): 627-642.
	30. Karg S, Wiener-Blotner A,  Schnall S. Disgust sensitivity is associated with heightened risk perception, Journal of Risk Research 2019; 22(5): 627-642.
	30. Karg S, Wiener-Blotner A,  Schnall S. Disgust sensitivity is associated with heightened risk perception, Journal of Risk Research 2019; 22(5): 627-642.
	30. Karg S, Wiener-Blotner A,  Schnall S. Disgust sensitivity is associated with heightened risk perception, Journal of Risk Research 2019; 22(5): 627-642.

