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Patients Would Accept Antibiotics for Appendicitis if Recommended by
Their Surgeon — An Interview Study
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Background: Antibiotics as treatment for uncomplicated appendicitis has been studied intensely in terms of complications and
recurrence of appendicitis to assess if antibiotics could replace appendectomy in selected patients. The group of patients that have
their healthy appendix removed or left in situ could potentially benefit from a more conservative treatment with antibiotics. We
therefore aimed to explore patients’ thoughts and opinions on the use of antibiotics for suspected uncomplicated appendicitis in-
stead of appendectomy.

Methods: Semi-structured interviews were conducted with participants operated for suspected appendicitis who either had a neg-
ative appendectomy or a normal diagnostic laparoscopy. Participants were recruited from a large university hospital in the Capit-
al Region of Denmark. Interviews were analyzed using content analysis.

Results: Rich data were reached after interviewing 15 participants, and three themes were developed: (1) participants wondered
if antibiotics or surgery would be the correct treatment because of the risks of complications or recurring appendicitis, (2) some
participants wanted to avoid surgery for different reasons, e.g., they were scared, and (3) participants relied heavily on recom-
mendations from the surgeon.

Conclusion: Patients have different perspectives when asked about their preference towards surgery and antibiotics. Some parti-
cipants preferred surgery because it seemed quick and safe while some preferred antibiotics because they were anxious about sur-
gery or wanted to skip the postoperative recovery period. Participants relied on recommendations from their surgeon, and if anti-
biotics were to be implemented, it would possibly be best accompanied by guiding and asking the patient about their preferences
before deciding on a treatment strategy.
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Introduction departments e.g., in Norway and Sweden™. A systematic review
found that 13% of patients undergoing surgery for suspected ap-
pendicitis had a healthy appendix removed”. These patients,

along with patients who have a normal diagnostic laparoscopy,

Conservative treatment of uncomplicated appendicitis with anti-
biotics has been investigated in randomized controlled trials over
the past decades! ™). The focus has been on patient safety and re-
operations, but patients’ expectations and opinions have not been
thoroughly investigated. The implementation of conservative
treatment of uncomplicated appendicitis became increasingly rel-

could potentially benefit from a more conservative treatment and
avoid surgery. A randomized controlled trial conducted a follow-
up on patients one year after antibiotic treatment for uncomplic-

evant when the COVID-19 pandemic hit in 2020. In this period, it
was not only tested in randomized controlled trials but also im-
plemented in daily practice where surgery was previously the
only treatment used™. Furthermore, a worldwide survey conduc-
ted during the COVID-19 pandemic among 709 surgeons found
that antibiotics for uncomplicated appendicitis were used to a
greater extent, especially in patients who had COVID infection
but also those without'”, and antibiotic treatment of uncomplic-
ated appendicitis has been implemented as sole treatment in some
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ated appendicitis'™ and found that one third of the patients had re-
ceived an appendectomy for their symptoms after one year, and
two thirds of the patients were successfully treated with antibiot-
ics. These results were recently confirmed in a Cochrane
review!'”. These results could be interpreted as both promising
and unfavorable.

When implementing a new treatment strategy, it is of interest
to explore the patient perspective and focus on what is important
for the patients who are directly affected by the treatment. The
patients’ thoughts about the perceived risks or benefits of antibi-
otic treatment needed further investigation to better understand
barriers towards implementing antibiotics as a treatment option
for appendicitis. The aim of this study was to investigate patients’
perspectives on receiving antibiotics as a treatment for suspected
uncomplicated appendicitis instead of surgery, and how the sur-
geon could influence this decision.
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Methods

This study was based on qualitative research methods consisting
of semi-structured interviews with patients and reported accord-
ing to the COnsolidated criteria for REporting Qualitative re-
search (COREQ) guideline"!. We interviewed 15 patients who
underwent surgery for suspected acute appendicitis. To be eli-
gible, they had to have either an uninflamed appendix removed
(called a negative appendectomy, confirmed by histopathologic
examination) or a normal diagnostic laparoscopy without ap-
pendectomy because the appendix was macroscopically normal.
Participants were recruited from a university hospital in the Cap-
ital Region of Denmark. Participants were contacted over the
phone in the months after their surgery and asked to participate in
an interview regarding their experience of having surgery for ap-
pendicitis. Participants were operated between May and Novem-
ber 2022 and were interviewed from November 2022 to January
2023. The initial plan was to include participants purposely strati-
fied but as the study progressed and surgical reports were found,
most patients were female and under 40 years of age. As a result,
the sampling method was revised, and consecutive patients from
the surgery log were eligible for inclusion if they had undergone
a negative appendectomy or a normal diagnostic laparoscopy. In-
terviews were audio recorded and transcribed verbatim. Quota-
tions used in presented results were translated from Danish by
two researchers and discussed within the author group.

The participants were asked about their thoughts on nonoperat-
ive management of appendicitis. To introduce the participant to
the topic, we used an interview guide that explained the results
from a randomized controlled trial® which were recently con-
firmed in a Cochrane review!'”. The trial and review found that
one-third were operated within one year and the participants were
asked about their thoughts on the possibility of being treated with
antibiotics. They were told that some patients might require sur-
gery at a later point; however, they were not presented with the
percentages. They were asked what they would prefer them-
selves and why. Lastly, they were asked how their opinion would
be affected if the surgeon recommended antibiotic treatment. Pri-
orto the aforementioned questions the participants were in-
formed of the results from their histopathology report or normal
diagnostic laparoscopy. See Supplementary Material for inter-
view guide. Interviews were held over the phone at a time and
place that was convenient for the participant. Analysis of data
was conducted using directed content analysis''”. This means that
the interviews were deconstructed into meaning units, which
were then coded using a codebook that grew as the analysis pro-
gressed. Themes were generated based on the codes, thoroughly
discussed within the author group, and revised throughout the
analysis process. At last, three overarching themes were created
to best encompass the interpretation of data The interviewer was
a medical student closely supervised by the author group. The in-
terviewer had not been involved in the participants’ treatment and
did not know the participants beforehand. Participants had to give
written informed consent to participate in the study, and parti-
cipants were not compensated for their participation. The parti-
cipant was guaranteed anonymity in the presented results and
their data were pseudonymized and saved on secure institutional
electronic drives. The project was approved by the Danish Data
Protection Agency (P-2022-474), and the regional ethics board
waived the need for approval (H-22041934).

Results

From the period May to November 2022, 18 consecutive patients
were identified from the surgical reports and successfully contac-
ted. One patient declined the invitation while 17 patients consen-
ted to participate. However, two participants were lost to follow-
up between the day of consent and the day of interview. In total,
15 participants were interviewed. The participants were between
18 and 40 years of age. Ten of the participants were female. Elev-
en participants had a negative appendectomy (eight of them wo-
men) while four participants (two of them women) had a normal
diagnostic laparoscopy without the removal of the appendix. All
participants underwent laparoscopic surgery. The interviews las-
ted for a median of 13 minutes (range 7-21). From the analysis of
the interviews, we developed three themes. The first theme “is it
the best treatment” was based on the participants’ thoughts on
what would be the better treatment for appendicitis. The second
theme “avoiding operation” included the wish to avoid operation,
and the third theme “recommendations of the surgeon” explored
how the participants relied on recommendations from their sur-
geon, see Fig. 1.

Avoiding surgery

Is it the best
treatment?

Recommendations
of the surgeon

Fig. 1. An illustration of the three themes from the analysis of inter-
views.

Parts of the figure were drawn by using pictures from Servier Medical Art. Servier
Medical Art by Servier is licensed under a Creative Commons Attribution 3.0 Un-
ported License (https://creativecommons.org/licenses/by/3.0/).

Is it the best treatment?

The participants were asked what they thought about a scenario
where it was possible to treat uncomplicated cases of appendicit-
is with antibiotics. Before this question, the participants were in-
formed that they had a negative appendectomy or a normal dia-
gnostic laparoscopy. The participants had diverse opinions on this
subject. Many participants were not aware of antibiotics as a pos-
sible treatment option and were surprised to learn that some pa-
tients could be successfully treated this way. Most participants
were not immediately in favor of one treatment over the other but
weighed surgery against antibiotics before concluding on their
preference. Even then, some felt unsure about their preference.
The participants that were apprehensive of antibiotics as treat-
ment mainly questioned whether it would be the best treatment,
and they had various reasons for their doubt. Some were hesitant
to try antibiotics because of the risk of having appendicitis at a
later point in life.
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“Another part of the rationale relates to the uncertainty of the
subsequent course, so to say, whether you can beat the infection
now, but then walk around with a risk of it flaring up again,
maybe in the short run or in the long run. I would not be comfort-
able with that. So, it is not the antibiotics I would be uncomfort-
able with, but it is whether I am going to get sick again.” Parti-
cipant no. 3.

Other participants stated that if there was a risk that antibiotics
did not work, they wanted surgery. For some, operation seemed
safer and quicker. One participant reasoned they were in too
much pain to try antibiotics and just wanted the treatment to be
over and felt like surgery would be a quicker solution. More par-
ticipants expressed an overwhelming fear that the appendix might
burst, and that made some of the participants apprehensive about
the antibiotic treatment.

“So, if you have a very sick appendix that bursts, right? Then,
the antibiotics will not be able to cure it, and then it looks even
worse than before, and then you’ve just delayed everything.’
Participant no. 7.

The participants were anxious that the appendix might burst
during antibiotic treatment and the only outcome of antibiotic
treatment would be a delay of the surgery. One participant
wanted to know if the third of patients that eventually had an ap-
pendectomy had any complications, but the participants gener-
ally preferred to avoid surgery.

“I mean, it probably depends on the complications amongst
that one-third. So to say, whether there is a greater risk that the
appendix bursts when they get appendicitis, because it has lasted
for a while or something like that. But I still think that it seems
like a better solution to avoid surgery.” Participant no. 14.

i

Avoiding operation

Participants saw antibiotic treatment as an opportunity to avoid
surgery, and while some participants were apprehensive, others
thought it sounded as a preferable solution to treat with antibiot-
ics. The participants had multiple reasons and motivations for
preferring antibiotics over surgery. Some participants felt that the
recovery time following surgery should not be underestimated
even though it was a minor procedure. They reasoned that sur-
gery should generally be avoided where possible.

“My thoughts are that it would be wonderful if you could avoid
surgery. I mean if you can try to avoid it to begin with. Umm,
you shouldn’t forget that it takes some time to recover after sur-
gery like that. Yes, I think it would be cool if you could do that.”
Participant no. 17.

One participant pointed out that it seemed like a good option
for patients that might not tolerate surgery. They did not neces-
sarily prefer it themselves, but they saw it as a sensible solution
for patients who were nervous or could not tolerate an invasive
procedure because of risk factors. At the same time, other parti-
cipants mentioned anxiety and fear as the reason for wanting anti-
biotics.

“Well, if it was offered to me, and I was told that I could avoid
surgery then I would probably say yes, because I was so nervous
before the operation. I think that it is mostly for patients who
would prefer to avoid the surgery.” Participant no. 15.

A participant reasoned that antibiotics might use less resources,
which they saw as an opportunity to bring down waiting time and

reduce strain on the public health care system. Some participants
were undecisive but felt that antibiotics would be a possible treat-
ment if the participant would be able to decide for themselves and
were thoroughly informed of the risk that surgery could become
necessary.

Recommendations of the surgeon

At the end of the interview, the participants were asked what
treatment they would prefer if their surgeon recommended antibi-
otics as treatment. All but one participant concluded that they
would accept antibiotic treatment if offered. Most of the parti-
cipants who preferred surgery changed their minds immediately
after the question. Afterwards, all participants were asked to elab-
orate on their response, and the reasons as to why they now
would like to be treated with antibiotics were similar across the
interviewed participants. They generally reasoned that they trus-
ted the surgeon and the surgeons’ knowledge and experience in
that area.

“If they propose that antibiotics are what we should try first,
then that is what we do. Yeah, I actually think that’s my opinion
on that... What does the doctor say, what do they think is best,
and then we will take it from there.” Participant no. 6.

Participants were inclined to trust the recommendation from
their surgeon. While they believed that surgery was safe, they felt
it was a decision that should be made by a surgeon. They
reasoned that the surgeon would have knowledge of how to prior-
itize risks and benefits of one treatment versus another.

“Yeah, a professional should be the one to make that decision,
in my opinion. There are a lot of risks related to surgery, so in
that sense, it would be smart to start out carefully, if you could
then avoid surgery.” Participant no. 2.

Participants generally trusted the decision of the surgeon and
that their expertise and experience made them capable of decid-
ing whether antibiotics were a preferable treatment option. They
were of the impression that the surgeon would have their best in-
terest at heart, and therefore would only recommend a treatment
that best suited the patient. They believed that the surgeon would
only suggest a treatment that would benefit them, even if they
were not able to see the beneficial effects themselves.

“I trust that the doctors know what they are doing, and they
have gone to school for a thousand years or something like that,
and they know a bit more about the body, the disease, and the
health, and all that stuff than I do. So, I choose to trust them be-
cause I feel like they know more about what is in my best in-
terest.” Participant no. 6.

While some participants relied heavily on recommendations
from their surgeon, other participants reasoned that having the
possibility to choose for themselves would be of interest. To be
able to choose they felt that advice or recommendations from
their surgeon were necessary.

“Well, I think there should be some kind of limit to when you
would recommend one thing or another. In general, I think that it
would be positive if you could choose yourself but maybe sup-
ported by a recommendation.” Participant no. 14.

In general, participants would accept antibiotic treatment and
even more so if their surgeon recommended the treatment as the
suitable option for them.
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Discussion

This study sought to explore patients’ thoughts and opinions on
antibiotic treatment for uncomplicated appendicitis. We found
that the participants had differing opinions. Most participants
were not aware that antibiotics could be used as a treatment for
appendicitis prior to the interview. Once informed, most parti-
cipants were not immediately in favor of one treatment over the
other, and some felt unsure about their preference. Some pre-
ferred antibiotics because they were scared or wanted to avoid the
recovery time following surgery, and some participants felt that
they had underestimated the pain and length of recovery. When
asked what their opinion would be if the surgeon recommended
antibiotics, most participants would follow the surgeon’s recom-
mendation.

Our study found diverse opinions on the perceived risk of
treating appendicitis with antibiotics. The participants were asked
what they thought about the risk that some of the patients who
had received antibiotics for appendicitis had an appendectomy
within a year™". In a previous survey, 300 parents of children
with suspected appendicitis were asked about their preference
between antibiotics or surgery!”), and most parents believed ap-
pendicitis was a condition that required urgent surgery and that a
perforated appendix was a life-threatening condition. However,
the study found that half of the parents would still choose antibi-
otics. A qualitative interview study asking parents about imple-
mentation of antibiotic treatment of appendicitis in children
found that one of the barriers towards implementing antibiotics
was that appendicitis is a common sickness, and surgery is per-
ceived as routine and safe!'. Our study found the same opinion
among some of the adult participants that preferred surgery. This
suggested that adults could also have some of the same barriers as
parents have for their children. Even greater barriers towards an-
tibiotics were found in a large online survey of 1,700 people!™,
where around 10% would choose antibiotic treatment for appen-
dicitis for themselves or their children. The respondents were not
patients but healthy participants. The researchers concluded that
short-term complications and long-term recurrences were of im-
portance to the respondents when choosing treatment. On the oth-
er hand, a different survey of 1,300 healthy online respondents
with no prior appendicitis found that the respondents were will-
ing to accept a high risk of recurrence (60%) of appendicitis if
there was a chance to avoid surgery!”. This suggests that there
might be a difference in the way surgery and antibiotics were per-
ceived according to the situation, and knowledge of appendicitis
in general and perhaps an imminent surgery impacted the re-
sponse differently than a hypothetical situation, which the re-
spondents could maybe not relate to.

In our study, the interviewed participants were informed that
they had a normal appendix on their final histopathology report,
or that they did not have their appendix removed. Strictly speak-
ing, they received an unnecessary operation. Still, some of these
participants were apprehensive of antibiotic treatment, which hy-
pothetically would have been less invasive for them. This is an
important point that could perhaps be explained by appendicitis
being a commonly known disease which is known to be treated
surgically, and they perceived their own surgery as successful
considering this. In this way, our study found that surgery was
perceived as a safe standard treatment. A secondary analysis from

a previous randomized controlled trial found that the patients’ be-
liefs on the likelihood of antibiotic treatment being successful
were associated with a lower 30-day risk of appendectomy!”.
The study included patients before randomization; however,
nearly 800 patients were assigned to the antibiotic intervention
but only 400 patients completed the baseline survey before know-
ing their randomization. This could potentially skew results if a
systematic reason for knowing the intervention before complet-
ing the survey was present. A survey and interview study of 129
American patients'"*! found that only about 40% of patients could
correctly define appendicitis. After this initial survey, they were
educated on appendicitis and told that studies found that some pa-
tients could be treated with antibiotics. Subsequent interviews
with the patients found that 57% chose antibiotics over surgery.
Thus, patients do not necessarily have the sufficient knowledge
of appendicitis and how it can be treated to feel confident in
shared decision-making.

This study had several strengths. It is reported according to
COREQ guideline"! for transparency, participants received no
compensation, and the interviewer was unknown to the parti-
cipants and not related to the previous admission and treatment
for appendicitis. The questions were open and neutral in their
tone. We followed standard qualitative research methodology,
where themes were analyzed with an inductive approach. This
means that themes were not predefined but adjusted as inter-
views were analyzed and information was gathered. The study
had limitations as well. The interviews were short, and the inter-
view guide could perhaps have been revised/expanded to further
claborate and unfold the answers. The participants were asked
about their opinion on a situation they had already lived through
and could not relive (except for the four participants who re-
ceived a normal diagnostic laparoscopy), and in some ways un-
derwent unnecessary surgery. This could make their responses
different than patients with histologically confirmed appendicitis.
However, these patients also have valuable insight into the exper-
ience of having emergency surgery caused by abdominal pain
suspected to be appendicitis. It is exactly these kinds of patients
that surgeons will have to guide through a decision-making pro-
cess between antibiotics or surgery. Furthermore, asking parti-
cipants after treatment for suspected appendicitis gave us valu-
able insight into the experiences and thoughts of these parti-
cipants and could help us understand what was deemed import-
ant by the patients in a setting with acute abdominal pain and the
prospect of surgery. Furthermore, this study investigated thoughts
and opinions on antibiotic treatment for uncomplicated appendi-
citis, and even though this qualitative interview study could not
tell us how all patients would react to antibiotics, it suggested
what barriers we need to address to be able to provide antibiotics
for appendicitis in a way that the patients will find safe and
meaningful. The interviews were not centered on whether the un-
necessary surgery made them more or less likely to say yes to an-
tibiotics, but this topic is of course interesting when this group of
patients probably would benefit from a non-invasive treatment.

Our study showed that patients with suspected acute appendi-
citis had differing opinions on what was considered important
when deciding on a treatment strategy between surgeon and pa-
tient. While some wanted to be able to choose, others felt they
were in too much pain to make decisions or were not capable be-
cause of lack of knowledge. Some participants wanted to decide
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for themselves but with a recommendation from their surgeon,
because they felt that they were not capable of making treatment
decisions entirely on their own. To accommodate these prefer-
ences, the surgeon should ask the patient their opinion and then
inform and educate on the treatment options. In the aforemen-
tioned interview study''®], 129 patients were educated on appendi-
citis and informed of treatment and then asked about their prefer-
ences with regards to treatment in a hypothetical scenario with
uncomplicated appendicitis. Education of patients has proved be-
neficial in other settings e.g., patients undergoing screening for
prostate cancer. Here a study found that education and informa-
tion about the screening process and the possible harms and bene-
fits helped the patient decide whether to undergo screening or
not!"”’. These findings are important because patients with uncom-
plicated appendicitis could benefit from being part of the decision-
making process since both antibiotics and surgery pose as treat-
ment options for uncomplicated appendicitis. Selected patients
who are believed to have suspected uncomplicated appendicitis
could well be treated with antibiotics if the surgeon deemed it
safe™'” This leads to an important notion, that the surgeon
should be aware of their possible bias toward any treatment op-
tion because, as our study suggests, their recommendation greatly
influences the patients’ choice. An interview study investigating
surgeons’ barriers towards recruiting patients to randomized con-
trolled trials found that the surgeons had multiple barriers to-
wards recruiting patients and presenting them with treatments
they are not familiar with or believe in®”, which is an important
issue that could also arise in an implementation of antibiotic treat-
ment as standard care. Patients should be properly and neutrally
informed about their options and the associated risks. An in-
formed and unbiased presentation of treatment options are cru-
cial for a succesful implementation of antibiotics and could lead
to an increased satisfaction with treatment than when not being
involved in the decision-making. Furthermore, the patients could
perhaps in some settings be presented with the choice to have a
CT scan before treatment with either antibiotics or surgery;
however, CT scans are not routinely used before surgery for ap-
pendicitis in our setting. It is unlikely to be implemented as a
choice for the patient but can have use in cases where the dia-
gnosis is unclear. Shared decision-making between the treating
physician and the patient is used in many fields of medical prac-
tice™"*?!. However, a survey study among 650 trauma and emer-
gency surgeons showed they had little knowledge of shared de-
cision-making, and 30% of surgeons still saw some value in ex-
clusively deciding the treatment without involving the patients™,
Shared decision-making could potentially help patients who are
anxious of surgery or just want to avoid it, or even give them an
option they were not aware of.

In conclusion, the participants had differing opinions about an-
tibiotic treatment for uncomplicated appendicitis. Those who pre-
ferred surgery highlighted that surgery seemed like a safe, quick-
er, and definitive solution that did not involve a perceived risk of
a burst appendix or delay of surgery. Those who preferred antibi-
otic treatment were mainly focused on the prospect of avoiding
surgery and postoperative recovery. Most participants were not
aware of antibiotics as a possible treatment option. Participants
were willing to accept antibiotics instead of surgery if their sur-
geon recommended it.

Abbreviations

COREQ guideline, COnsolidated criteria for REporting Qualitat-
ive research guideline.
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