
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

The treatment of simple appendicitis in children
Advancing research to optimise treatment
Knaapen, M.

Publication date
2021

Link to publication

Citation for published version (APA):
Knaapen, M. (2021). The treatment of simple appendicitis in children: Advancing research to
optimise treatment. [Thesis, fully internal, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/the-treatment-of-simple-appendicitis-in-children(0923f155-de46-4e3a-9821-0c1dccfd76d9).html


556585-L-bw-Knaapen556585-L-bw-Knaapen556585-L-bw-Knaapen556585-L-bw-Knaapen
Processed on: 3-3-2021Processed on: 3-3-2021Processed on: 3-3-2021Processed on: 3-3-2021 PDF page: 173PDF page: 173PDF page: 173PDF page: 173

CHAPTER 9
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ABSTRACT

A non-operative treatment strategy (NOT) with antibiotics for children with simple 
appendicitis could reduce anesthesia and surgery-related complications. To identify 
barriers and facilitators for its implementation we conducted 14 semi-structured 
interviews and a focus group with: health insurance/hospital policymakers, surgical 
clinicians, and young people — together with their parents — who have been 
treated surgically or with antibiotics. Transcripts were open coded and categorized 
according to the framework for healthcare innovations by Fleuren et al. We identified 
four main themes I) Appendicitis is a well-known disease. Children, parents and 
clinicians regard appendectomy as routine and safe, making them reluctant 
towards other treatment options. II) Clinicians regard uptake of NOT in the national 
appendicitis guideline necessary for its implementation III) For identification of 
patients best suited for NOT more experience and scientific evidence is needed. 
IV) Appendectomy and NOT have different risk and benefits making the treatment 
choice depended on individual patient preferences.
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INTRODUCTION

Roughly one in every 12 people is afflicted by appendicitis at some point in their life. 
In one-third of people, this occurs during childhood or adolescence.1 Between the 
ages of 7 and 20 more than two-thirds of all appendicitis cases can be classified as 
simple appendicitis.2 Simple appendicitis is a type of appendicitis characterized by 
little tendency to necrosis or perforation, contrary to the more severe type; complex 
appendicitis. For more than a hundred years the standard treatment for all types of 
appendicitis has been surgery. Even though the rate of complications after surgical 
removal of the appendix has become relatively low, the reported incidence is still 
around 10%.2,3 In an attempt to reduce anesthesia and surgery-related complications 
for children with simple appendicitis a non-operative treatment strategy (NOT) 
has in recent years been proven to be a valuable alternative to surgery.4,5 In this 
strategy appendicitis is treated with antibiotics, reserving appendectomy for those 
that do not respond or suffer a recurrence. However, results from large randomized 
controlled trials (RCT) have yet to be published. Apart from reducing complications 
NOT might also have a positive effect on overall quality of life by reducing the stress 
that accompanies surgery and anesthesia and by allowing a faster return to normal 
activities. A third advantage of this strategy is a potential reduction in healthcare 
costs, obviating the need for appendectomy. NOT also has some disadvantages, 
in particular the risk of recurrent appendicitis reported to occur in approximately 
15-25% of children.4,5 Given these potential benefits and the (preliminary) evidence 
there is a rationale for investigating how this strategy can be implemented when the 
large RCTs that are currently under way produce the expected positive results. As 
the implementation of a new treatment in routine clinical practice may take years 
this study aims to identify barriers and facilitators for implementation of NOT for 
children with simple appendicitis.6–8 The information from this study can be used 
to target these opportunities and threats in order to facilitate timely and successful 
implementation of this strategy in daily clinical care.

METHODS

Study Design
We performed an exploratory qualitative study, parallel to a multicenter RCT 
comparing the effectiveness of NOT to appendectomy, i.e. the APAC trial.9 Firstly, 
we conducted 14 semi-structured interviews to identify potential barriers and 
facilitators for the implementation of this strategy. We aimed to obtain insight in 
the different levels of the implementation process,10 i.e. i) social-political perspective, 
including patient views ii) organizational perspective iii) user (physician) perspective, 
and iv) characteristics of the innovation. For this we interviewed representatives 

9
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from three relevant stakeholder groups: health insurance/hospital policymakers, 
surgical clinicians (surgeons and surgical residents), and young people, together 
with their parents. All patients who were interviewed had been offered the choice 
for either operative or non-operative treatment in a prospective cohort study we 
previously conducted.11 Secondly, we held a focus group with surgeons, most of them 
in leading positions in the Dutch College of Surgeons, to validate these facilitators 
and barriers and to look for additional information relevant to implementation.

Sampling of participants
To achieve heterogeneity among participants we applied purposive-criterion-based 
sampling.12 For health insurance/hospital policymakers we selected policymakers 
from both university and district hospitals and insurance policymakers with different 
leading positions within an insurance company. Surgeons and surgical residents 
were selected from academic and non-academic hospitals, and according to their 
known reluctance or support towards NOT to obtain a variety in perspectives. For 
the surgeons in the focus group the same selection criteria were used. To ensure 
heterogeneity in the group of young people (age 10 to 20 years) and their parents we 
interviewed young people that had been treated for simple appendicitis in the past 
four years from different categories; young people who underwent appendectomy, 
young people who were treated non-operatively and young people in which the 
NOT had failed and an appendectomy was done. Focus groups for patients were 
deemed less suitable as it concerned children. The final number of interviews was 
depended on when data saturation was reached, i.e. the moment that no new 
themes emerged.13

Data collection and analysis
To explore potential barriers and facilitators a topic list was developed, see Online 
supplement 1, based on the framework of determinants of healthcare innovation 
derived from a literature review and Delphi study.10 This topic list was used for the 
interview guide and contained questions for stakeholders on potential barriers and 
facilitators for implementation of NOT. The interview guide was refined after the 
first pilot interviews. A specific, if necessary adjusted, interview guide was used for 
each stakeholder group, including the focus group, these were revised after each 
interview to include issues that emerged during the course of the study. Interviews 
were conducted at locations convenient to participants; at home, in the hospital or 
at their place of work. The interviews were done by two experienced researchers 
together (MK, AdW) and the focus group was moderated by a trained moderator 
( JHvdL).

All interviews and the focus group were audio-recorded and transcribed verbatim 
by an independent transcribing service. The transcripts were open coded using 
Atlas.ti 7.5 software package for qualitative data analyses applying line-by-line 
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codes, partly based on the topic list, while discovering new codes. Two researchers 
researchers (MK, AdW) separately coded at least two transcripts of each stakeholder 
group. Consensus on codes was reached between the researchers through several 
rounds of discussion, when no consensus could be reached a third researcher 
(RRG) made the final decision. The resulting coding scheme was applied to the 
remainder of the data. The team discussed any new codes, updated the codebook, 
refining codenames. The codes were subsequently categorized according to the 
determinants of the healthcare innovation framework.10 Because we expected the 
opinions of patients and surgeons to be the most heterogeneous, new interviews in 
these stakeholder groups were conducted and analyzed until data saturation.13 For 
the other stakeholder groups a number of interviews was chosen that was expected 
to give sufficient depth and variance in opinions.

Ethics and recruitment
The medical research ethics committee of the Academic Medical Centre Amsterdam 
reviewed the protocol of the study (W17_131#17.151), and confirmed that the Dutch 
Medical Research Involving Human Subjects Act (WMO) did not apply and full ethical 
review was not required. Recruitment of patients was done by telephone calls to 
patients who consented to be approached for further research in a previous study.11 
All participants gave their written informed consent.

RESULTS

Participants
We conducted 14 semi-structured and one focus group with 31 individuals, some 
were conducted with two respondents. The respondents included seven young 
people with seven parents. Of the seven young people four had been treated with 
NOT, one had been treated with an operative treatment strategy and two had been 
treated with an initial non-operative treatment strategy followed by a subsequent 
appendectomy because of failure of the antibiotic treatment. The median age of 
the young people was 19 years (range 10-20), and the median time since the first 
diagnosis of appendicitis was two years (range 2-4). We interviewed three health 
insurance policymakers in managing positions with experience in implementation 
of healthcare health innovations; a medical advisor, an innovation manager and 
a financial manager. We also interviewed two hospital policymakers; one from 
a university hospital and one from a large district hospital. Both have extensive 
experience in financial implementation of healthcare innovations. The baseline 
characteristics of the four surgical clinicians we interviewed and eight surgical 
clinicians that participated in the focus group are shown in table 1.

9
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Table 1. Characteristics of surgical clinicians 

Characteristics  Individual interviews  Focus group

N=4 % N= 8 %

Surgeon 2 50 7 88

Surgical resident 2 50 1 12

Experience with NOT 4 100 4 50

Employed at a university hospital 2 50 3 38

Median Range Median Range

Age (years) 37 31 - 45 47 27 - 63

Experience as MD (years) 10 5 - 19 22 3 - 38

NOT= Non-operative treatment strategy, MD= Medial doctor

Barriers and facilitators
We identified several barriers and facilitators that seem to play a role in the 
implementation of NOT for children with simple appendicitis. These barriers and 
facilitators are discussed below within their respective subcategory from the 
theoretical framework of healthcare innovations.10

Social-political perspective, including patient views
The socio-political context concerns the attitude patients might have towards the 
innovation that could influence their willingness to embrace the innovation. But 
also the extent to which an innovation fits into existing rules, regulations, and 
legislation.

Patient attitude towards appendicitis and non-operative treatment strategy
In the interviews patients and parents mentioned that they had no prior knowledge 
of NOT for appendicitis at the moment they first presented with symptoms of 
appendicitis. They considered appendicitis to be a very dangerous disease that 
might even result in death. One of the young persons described: “I just chose the 
safest option (surgery), because my life was at risk”. This is supported by experiences 
physicians have had when counselling patients to choose between surgery or NOT. 
A key determinant in all interviews was the strong familiarity that patients felt 
towards operative treatment of appendicitis and how this had a negative impact 
on their openness towards NOT. One patient explained “It’s just general knowledge. 
The appendix has to be taken out”. Patients and parents also described how other 
healthcare professionals (general practitioners, emergency care physicians, 
radiologists etc.) who they met prior to choosing a treatment, gave the impression 
that surgery was the only treatment option.
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Financial impact and influence of health insurance companies
There were two recurring themes that might play a role in the implementation 
of NOT. Firstly, the promoting role that health insurance companies could have 
in implementing NOT. Health insurance companies in the Netherlands are non-
profit organizations. Their aim is to keep healthcare expenditures to a minimum 
while preserving the best quality. A health insurance policymaker explains: “We 
need to keep healthcare accessible and affordable, that is a responsibility we all have, a 
societal responsibility of everyone working in healthcare.” Both surgeons and (health 
insurance) policymakers were adamant that insurance companies have no say 
in how appendicitis is treated, as insurance companies can only decide not to 
reimburse certain treatments that they consider very experimental. However, they 
can help to promote treatment strategies that they consider to be better or equal in 
quality but also lead to cost reduction. Insurance companies use their own data to 
determine which hospitals have the biggest potential for cost reduction and actively 
promote implementation of better or cheaper treatments there. Health insurers also 
mentioned that when it concerns children they have a strong incentive to promote 
treatments with the highest quality and are less interested in cost reduction. As two 
insurance company policymakers explained: “We (insurance companies) are sensitive 
to positive publicity. So let’s make sure we do our best for the children. They have a 
likeability and cuteness factor.”

Secondly, hospital policymakers and physicians described how, in general, 
innovations with a positive effect on departmental budgets are implemented faster. 
Physicians and policymakers, however, made conflicting statements on the potential 
impact that children with appendicitis might have on these budgets. Some said that 
even small financial benefits (<500k euro) could help implementation, while others 
stated that the volumes of pediatric appendicitis are too small to have any impact. 
For all surgical clinicians the financial impact was unclear. They stated that more 
clarity on the financial impact could thus help implementation. A surgeon explained: 
“In case NOT would not fall under the responsibility of the surgeons, they would be the 
ones who might be losing (income). … during implementation you should make it clear 
that NOT will still fall under their responsibility. So they won’t be seeing less patients 
(and losing income).”

With regard to legislation or regulations no barriers could be identified, NOT can 
be implemented without the need for any legislative adjustments. Patients had no 
doubts on the knowledge or expertise of their treating physicians. And none of the 
patients or parents mentioned financial motives that could influence their choice 
of treatment.

9
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Organizational perspective
The structure, characteristics and inner workings of an organization can play an 
important role in the implementation of an innovation. In the care for children with 
acute appendicitis four hospital departments are primarily involved; the emergency, 
radiology, pediatric and surgical department. Health insurance policymakers 
pointed to the fact that when many medical professions are involved this can delay 
implementation, especially if there is uncertainty regarding ownership of the 
treatment. Surgeons, however, clearly felt ownership towards NOT, even when in 
most cases there is no need for surgery. One surgeon stated “as there will be patients 
with appendicitis that still need surgery, the decision for choosing surgery or NOT should 
be made by the surgeon.” Another surgeon even stated: “in case antibiotic treatment 
fails surgery becomes necessary. And in some cases, surgeons are simply quicker to act 
than for example a pediatrician”. Surgeons do see a clear role for shared care with 
pediatricians, which is already common practice in most Dutch hospitals. Surgeons 
feel it is necessary to inform emergency department physicians about NOT, mostly 
to assure uniform communication towards patients. However, surgeons do not see 
the need for the direct involvement of emergency care physicians in the care for 
children with appendicitis. Surgeons suggest that describing these shared care 
arrangements in interdepartmental protocols could facilitate implementation.

One of the potential barriers for implementation of NOT concerned its reliance on 
radiological imaging. The use of ultrasound to diagnose appendicitis has been the 
standard of care in the Netherlands since 2010. However, according to the surgeons 
in both the interviews and focus group, the use of ultrasound (or other imaging 
techniques) to differentiate between simple and complex appendicitis, which is 
needed to select the right patients for NOT, is fairly new. A surgeon in the focus 
group stated: “the quality of imaging could lead to local variance in the success of 
treatment.” meaning that the efficacy of NOT substantially depends on the radiologist 
to differentiate between simple and complex appendicitis.

None of the professional stakeholders anticipated any barriers in logistics as the use 
of ultrasound and administration of antibiotics is all standard practice for children 
with appendicitis. NOT could potentially result in a longer overall hospital stay as 
a result of non-responders needing surgery or recurrent appendicitis needing 
readmission. Would NOT indeed results in a longer hospital stay this could have 
consequences for the capacity of the pediatric ward. However, the surgical clinicians 
in the interviews and focus group overall felt that this impact would be limited as 
the expected additional length of stay is only marginal.

User (physician) perspective
We found several themes relating to healthcare professional using the novel 
treatment and the skills and knowledge needed to apply NOT. These aspects, 
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including the support that is felt from colleagues and the extent to which 
professional believe patients will be open to the new treatment, are discussed in 
the subheadings below.

Physician attitude towards non-operative treatment strategy
A key theme was the attitude of surgeons towards NOT for appendicitis. The 
interviewed physicians described how the current standard treatment of 
appendicitis, the appendectomy, has been ingrained in the surgical field for over a 
100 years. Surgeons perceive it as a routine procedure with minimal recovery time 
and very small risk of complications. As one surgical resident explained: “pneumonia 
or urinary tract infection are also consequences of the operation (i.e. appendectomy), but 
are not perceived as such (by surgeons).” This underestimation of the harmful effects 
of surgery and anesthesia leads to an underestimation of the potential advantages 
that preventing surgery might have. Furthermore, the surgical clinicians mentioned 
that any type of negative experience with NOT, including recurrent appendicitis, has 
a disproportionate impact on the attitude surgeons have towards NOT because of 
this perceived “innocence” of operative treatment. As one surgeon explained: “you 
only need one child that does not respond (to NOT) and the entire group of colleagues will 
say: we won’t be trying that again for quite a while.” Some surgeons also mentioned a 
reluctance towards NOT because they fear patient complaints or malpractice claims 
in case of complications. One surgeon even worried about the risk of a serious 
complication getting media attention. The interviewed surgeons, but also the health 
insurance policymakers, expect an adjustment period in which surgeons (and the 
public) need to become familiar with NOT. Several surgical clinicians mentioned how 
the age of the surgeon seems to be related to their receptiveness for a treatment 
other than appendectomy. One surgeon stated: “implementation will be more 
difficult because older more established surgeons were taught that everything requires 
surgery.”

Need for more scientific evidence and national guideline uptake
In the interviews and focus group the most important condition for nationwide 
implementation was considered inclusion of NOT in the national treatment guideline 
for acute appendicitis. One surgeon said: “If you want something implemented fast 
and nationwide you need to put it in the guideline.” The surgeons explained that the 
national guideline is their most important source of scientific evidence. Besides a 
summary of available evidence the guideline also reflects the opinion of the Dutch 
Surgical Association, the support of the national association is considered necessary 
for implementation by many of the interviewed surgeons as long as NOT is still 
controversial. Health insurance policymakers also refer to the national guideline 
and the association’s opinion to guide their own policy. However, as mentioned 
by both surgeons and policymakers, a delay in the revision of the guideline when 
new evidence becomes available could prove to be a barrier for implementation. 

9
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One surgeon explained: “It often takes more than five years after a study is finished 
to update the guideline and till final implementation.” Some surgeons did mention 
that a surgical department can decide to implement a new treatment if they feel 
there is sufficient evidence ahead of guideline revision. This is acknowledged by 
health insurance policymakers, however, with the following warning: “if a guideline, 
for example, says that a treatment can only be performed in a research setting, we 
think this needs to be respected and implementation should wait.” Both surgeons and 
policymakers mentioned that implementation of a new treatment strategy without 
its inclusion in the guideline is only possible when there is clear support from all 
colleagues. One surgeon suggested: “if you were to implement such a new treatment 
then you should decide to make this group (surgeons with expertise in pediatric surgery) 
responsible for the treatment. And perhaps in time the responsibility can be carried by 
the entire surgical staff.”

The participating surgeons expressed various views regarding the definiteness 
of the currently available scientific evidence on NOT. Some surgeons mentioned 
a lack of information on long-term outcomes, specifically the risk of recurrent 
appendicitis. Overall surgeons felt they had sufficient knowledge to treat patients 
non-operatively. However, some surgical clinicians felt they would need some (very 
limited) information/education to feel equipped to counsel and treat patients.

Surgeons must carry the innovation
Young persons and parents regarded the consultation they had with surgical 
clinicians as their most important source of information. They mentioned that the 
information given in the consolation, but also how the information was conveyed, 
determined how they perceived this new NOT. One parent described that the 
physician introducing the idea of NOT: “showed no conviction (for NOT) at all. And 
because of this complete lack of conviction we felt very much inclined to say no and 
choose surgery.” In many cases it was the trust patients felt for their surgeon and 
his or her enthusiasm for a certain treatment which guided their treatment choice. 
The surgeons stated that the way risks and benefits are conveyed influences the 
extent to which a treatment is perceived as advantageous by patients. One surgical 
clinician explained: “If you (as a physician) have a clear preference you will always, 
either consciously or subconsciously, steer patients towards that preference.” One patient 
mentioned that if a surgeon does not take the time to explain a novel treatment 
the obvious choice is to stay with the well-known standard treatment, in this case 
appendectomy. This is supported by surgeons who regard their interaction with 
patients as the only opportunity to correct any misperceptions patients might have. 
Most patients clearly stated that the physician’s personal opinion was essential in 
their own decision making process. This is also what surgeons experienced as many 
of the patients would ask them “what would you do, doctor?”.
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In the interviews and focus group with surgeons it became clear that for 
implementation to succeed it will be necessary to have surgeons become 
advocates for the innovation in their department. A health insurance policymaker 
substantiated this notion: “We find it essential for successful implementation […] that 
healthcare professionals act as ambassadors and promote the innovation that they 
have helped develop.”

Shared decision making
Most surgeons considered both treatments to be equally safe. The possibility of 
shared decision making (SDM) was often mentioned by both parents, patients and 
physicians. SDM is a consultation process in which a patient is informed of the risks 
and benefits of different treatment options so that they can make an informed 
decision on which treatment best fits their individual situation and preferences. As 
a parent explained: “I think the choice is very personal, some parents want that thing 
(the appendix) to be removed as quickly as possible, while others might have a completely 
different preference.” One surgeon explained how she felt that offering NOT as an 
option using SDM will be “the highest attainable outcome. As the appendectomy will 
always remain the standard treatment because we know it is a good treatment. […] to 
ever achieve a change from operative to NOT (as standard practice) we will need results 
from a trustworthy registration. Results from just one study will never result in complete 
implementation.”

One surgeon mentioned that if SDM would become part of the consultation process 
it could take more time and thus be a barrier for implementation. On the other 
hand surgeons and policymakers mentioned that if many patients turn out to have 
a distinct preference for NOT this could potentially facilitate implementation.

Characteristics of the innovation

Advantages and disadvantages related to NOT
The patients mentioned that avoiding surgery and anesthesia was the most 
important advantage of NOT as surgery was considered as risky and even 
associated with death. More specifically, the risk of human error and postoperative 
complications was often mentioned. Parents and children were unsure what adverse 
effects anesthesia might have, as is illustrated by the following quote: “you never 
really know how the anesthesia will affect you […] It is no fun at all, the things you 
experience after waking up.” Another parent linked anesthesia to “becoming ill easily, 
just an overall poor immune system.” Parents and patients also mentioned more 
specific adverse effects like vomiting or lasting fatigue. The surgeons considered the 
risks of an operation to be quite small in case of simple appendicitis, but they did 
mention human error as a possibility. A commonly mentioned reason for wanting 
to avoid surgery (both by parents and surgeons) was postoperative pain. On the 

9
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other hand, for some patients the avoidance of pain was actually what made them 
choose surgery, believing that this would be the quickest way to reduce their pain. 
They also considered a possible failure of NOT could result in even more pain. 
Furthermore, children, parents and surgeons considered surgery and anesthesia 
to be quite stressful and scary for children, but also for parents.

The most often mentioned disadvantage of NOT was that it was not seen as a 
definitive solution. As one patient explained: “with antibiotic treatment it (the 
appendicitis) could always come back, because it hasn’t been taken out. And with 
surgery, gone is just gone.“ The risk of recurrence was a major disadvantage according 
to parents and children. Especially the psychological stress that goes with the 
uncertainty of the appendicitis ever coming back, perhaps even at a less convenient 
time. One surgical clinician felt that it would take some time for patients to get used 
to the idea of NOT: “everyone nowadays knows appendicitis requires surgery. Especially 
in the beginning (of implementing) NOT will feel like a gamble to most people.” Another 
surgical clinician suggested that the fear of suffering a recurrence could be reduced 
by educating patients about symptoms related to recurrent appendicitis to give 
them more self-control. A patient told us when asked if he was ever concerned 
about the appendicitis returning: “No not at all. Because if I feel pain somewhere, I can 
just feel whether it is the same pain as before (the earlier episode of appendicitis).” The 
final concern about NOT was mentioned by some surgeons and involved the risk 
of delayed appendectomy would NOT failed. In theory the previously simple/mild 
appendicitis could then progress to a complex appendicitis with additional risks. 
This could also happen when recurrent appendicitis presents as complex instead 
of simple appendicitis. Surgeons felt more research is needed to substantiate this 
risk.

Parents, children and surgeons described several other advantages and 
disadvantages of NOT. Length of hospital stay was mentioned as an important factor. 
However, opinions on whether NOT would lengthen or shorten hospital stay varied, 
especially among parents. Parents also had contradictory opinions on the trade-off 
of a longer hospital stay or a chance to avoid surgery. Many patients anticipated 
or experienced an quick recovery with NOT. However, both patients and surgeons 
felt that NOT does have disadvantages, mostly because of the need for lengthened 
intravenous access and repetitive blood withdrawals. These blood withdrawals were 
part of the study protocol to evaluate the course of infections parameters. Other 
potential disadvantages mentioned both by parents and physicians, were the risk 
of antibiotic resistance, side effects and allergic reactions.

The surgeons mentioned two potential consequences of implementing NOT on their 
work schedules. A disadvantage was that NOT could cost surgeons additional time 
in case children need to be checked more frequently for signs of treatment failure. 
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However, several surgical clinicians mentioned how NOT could reduce the need for 
out-of-hours surgery, as appendectomies commonly need to be done outside office 
hours and with NOT this would no longer be necessary. As one surgeon explains: “a 
big upside for the implementation of NOT is that surgeons would be very pleased that they 
can just start antibiotics and thus prevent them from having to do surgery at 1 am.“

Facilities needed to implement the innovation
In the interviews with surgeons none of them were aware of resources within the 
organization that could help with implementation of novel treatments. The surgeons 
did explain that a clear treatment protocol, laying out the practical execution of NOT 
is missing, and that if such a protocol would be made available it could expedite 
implementation.

DISCUSSION

We identified four main themes that should be taken into account for implementing 
NOT for children with simple appendicitis; I) appendicitis is a well-known disease 
with the appendectomy as its trusted treatment. Parents and children consider 
appendicitis as a dangerous disease in which risks should be avoided. Clinicians 
regard the appendectomy as a routine and safe treatment, making them reluctant 
towards NOT; II) Uptake of NOT in the national appendicitis treatment guideline 
seems necessary for surgical clinicians to adopt the innovation; III) Adequate 
distinction between simple and complex appendicitis is needed for successful 
NOT. For this, more scientific research is needed and experience in performing and 
assessing imaging; IV) Individual preferences of parent and child need to be taken 
into account as appendectomy and NOT have different risk and benefits. Addressing 
these barriers and facilitators could help to expedite implementation.

Both clinicians and policymakers mentioned that the financial consequences of 
NOT are important to consider in its implementation. However, the perceived 
financial impact on department or insurer budgets children varied, some felt the 
number of pediatric appendicitis would be too small for any impact, others thought 
it could have a decent impact. We could only conclude that clarity about impact on 
departmental budgets could help implementation of a new treatment, which is 
known facilitator.8

A barrier that was often mentioned by all stakeholder groups was the familiarity 
patients, parents, and physicians have towards operative treatment, making them 
less perceptive for NOT. This seems to be a factor that is specific to appendicitis 
as the illness and its treatment are so well-known. For all patients and parents the 
possibility of NOT was new when they first came to the hospital with symptoms 

9
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of appendicitis. There was no social context that had a negative impact on their 
willingness to choose for NOT, but also no supportive context. This is in line with a 
study exploring the factors that influence a parent’s choice for NOT for appendicitis, 
which found that when parents knew someone who had been surgically treated for 
appendicitis, they were more likely to choose operative treatment.14 A study in adults 
found similar results.15 In a study investigating the implementation of a treatment 
guideline for lower back pain, patients beliefs were also found to play a central role. 
The authors concluded that implementation strategies should be aimed at improving 
physicians’ communication skills to address these beliefs.16 With regard to these 
patient beliefs, some surgical clinicians in our study suggested that in order to ease 
implementation all healthcare professionals who diagnose or treat patients with 
appendicitis should be encouraged to inform patients about the option of NOT at a 
very early stage, i.e. at the general practitioner or emergency care physician. Both 
patients, parents and surgical clinicians suggested that trustworthy, informative 
websites can help with the decision for a preferred treatment. However, they had 
little interest in a mobile application or automated decision aid, mostly because 
of a fear of losing nuance. Informing (potential) patients about a new treatment 
strategy could result in patients asking for this treatment once they are confronted 
with the option. This can be an important reason for physicians to implement a new 
treatment,17 something that was also suggested in our study by some clinicians. Our 
study found that surgeons call for a very high level of scientific evidence, i.e. from 
RCTs, before considering NOT as a valuable treatment option. This is in contrast to 
many other treatments that are implemented purely based on expert opinion or very 
low level evidence. For example the widely accepted use of the critical view of safety 
(CVS) technique in laparoscopic cholecystectomy.18 An interview study with pediatric 
surgeons found that their personal knowledge and experience influences how they 
perceive evidence based recommendations.19 Surgeons do not appear to desire 
such definitive evidence when changes in treatment policies fit their own opinion 
and experience. Identifying key opinion leaders and involving (lead) clinicians in 
guideline development and in the dissemination of a new treatment strategy are 
proven implementation strategies, especially when physician attitudes towards a 
treatment are considered a potential barrier.8,19,20 Involving opinion leaders could 
prove essential for the implementation of NOT for appendicitis.

Surgeons mentioned that the implementation in the pediatric population be 
more difficult than in the adult population because physicians and parents might 
be more cautious with introducing a new treatment in children, as children are 
considered more vulnerable. Considering that fear of liability is a known factor 
for non-implementation this could hamper implementation,17 as was mentioned 
by some surgical clinicians in the interviews. However, the health insurers in this 
study mentioned to be more motivated to help implementation since children have 
a likability factor and insurance companies are sensitive to positive publicity.
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Before the introduction of NOT adequate pre-treatment differentiation of simple 
and complex appendicitis has never been needed. The number and quality of 
tools to make this distinction is still limited, as is the expertise and experience of 
physicians involved in the diagnostic work-up. As a result the diagnostic accuracy is 
not optimal.21,22 More research is needed to understand why some children do not 
respond to NOT or suffer a recurrence, and whether the pre-treatment diagnostic 
process can help in selecting the patients who will benefit most from NOT.

There were some opposing views both amongst surgeons and patients mostly 
concerning the perceived impact of the risk of recurrent appendicitis. Some felt 
that living with the idea that the appendicitis could return results in significant 
psychological stress, whereas other surgeons and patients argued that antibiotic 
treatment is just a first step; when it does not work, surgery can always be 
performed as a step-up approach, preserving surgery only for those that really 
need it. From our results it became clear that individual beliefs and preferences 
of parents and children need to be taken into account as appendectomy and NOT 
have such different risks and benefits. This will probably enhance implementation of 
NOT, since the use of SDM in choosing between surgical or conservative treatments 
in general was proven to reduce the proportion of patients choosing operative 
treatment.23 A meta-analysis evaluating SDM for interventions in children shows 
that SDM leads to patients having more knowledge of the disease and its treatment, 
less decisional conflict and a trend towards increased patient satisfaction.24 In our 
study many surgeons suggested that until there is convincing evidence proving 
superiority of NOT over appendectomy, NOT can only be offered in a SDM model, 
something that has been suggested before.25 However, when NOT is considered as 
a treatment strategy that preserves surgery only for those children that need it this 
could replace the direct appendectomy as standard treatment.

Strengths & limitations
For the respondent selection we applied purposive-criterion-based sampling.12 This 
method was chosen to allow for a wide range of views and opinions, including 
respondents with experience in both operative and NOT. The most influential 
stakeholder groups for the implementation of NOT were included in this study. We 
did consider including other stakeholder groups that are also involved in treating 
children with appendicitis, such as pediatricians, general practitioners, emergency 
care physicians and nurses. Even though they all play an important role in the 
care for children with appendicitis, they are not involved in the treatment choice 
or logistics/finances and were thus not included in this study. This decision was 
supported with data from transcripts, as surgeons and policymakers considered 
no other stakeholders as critical as surgeons in the implementation process.

9
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Most of the identified themes recurred in many of the interviews, and were 
applicable across stakeholder groups. Overall there was strong agreement within 
stakeholder groups for the identified themes. Ensuing, data saturation within 
stakeholder groups was reached with a limited number of interviews. For some 
topics there were divergent opinions across stakeholder groups, classifying topics 
as either a barrier or facilitator for implementation.

All the information gathered in this study applies to the Dutch situation and 
generalization to other countries should be done with caution. As NOT is covered 
by health insurance, which is mandatory in the Netherlands, patients did not see 
any financial barriers. However, this might be different in countries with a different 
healthcare system. Secondly, the nature of the study (semi-structured interviews) 
allows for a number of biases, including moderator bias and interpretation in 
coding. To limit this, the focus group was moderated by a trained moderator and the 
interviews were moderated by both the coders, both trained in qualitative research. 
The coding was done individually by two coders for a portion of the transcripts to 
check for interobserver variability.

CONCLUSION

Addressing how NOT and operative treatment are regarded by patients and surgeons 
could have substantial impact on the implementation of NOT for children with 
simple appendicitis. Inclusion of recent evidence on NOT in the national guideline 
seems vital. An important condition for successful implementation will be the ability 
to accurately distinguish simple and complex appendicitis in order to select those 
patients who will benefit most from NOT. Furthermore, the individual preferences 
of patients need to be taken into account when choosing treatments as operative 
and NOT have different risks and benefits. In other words, offering NOT in a shared 
decision making model seems the first appropriate step in its implementation.
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