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Introduction
The incidence of complete Achilles tendon rupture is 18 per 100 000 patient-years1 and is usually

diagnosed clinically by GPs. The extent of clinical misdiagnosis is unknown in Norway, but may be

high.2 This is important as delayed treatment has unfavourable consequences.1,3 We report how a

GP, with no clinical ultrasound experience, recorded images with a pocket-sized ultrasound device

(PSUD) under supervision to confirm a complete Achilles tendon rupture. This could present a new

indication for GP ultrasound.

Case report
A 36-year-old man experienced acute pain above the right heel accompanied by an audible snap

while sprinting. He immediately had difficulty walking and 3 hours later consulted an on-call GP. Pos-

terior ankle swelling with a tender depression 3 cm proximal to the calcaneum was found. Active

plantar flexion against resistance was weak and Simmonds–Thompson test was ‘partially positive’ on

applying a strong calf-squeeze. Based on these findings, calf muscle rupture was diagnosed as the

Achilles tendon was thought to be intact. The patient was advised to elevate the foot and wait 2

weeks for improvement. Two days later a second GP, who was aware of a history of an audible snap,

considered complete tendon rupture and reexamined the patient. Findings included an absent right

heel raise due to weakness, minimal active plantar flexion against gravity and lying prone, significant

right ankle swelling without bruising, and an altered angle of declination. Palpation elicited no ankle

bony tenderness, yet a painful gap was identified 6 cm proximal from the calcaneal attachment,

along the line of the Achilles tendon. Simmonds–Thompson’s test was clearly positive. The positive

Simmond’s triad indicated a clinical diagnosis of complete rupture of the Achilles tendon.

A 3.4–8 MHz linear array probe PSUD (VScan� dual probe, GE Healthcare), set at a depth of

3.5 cm, was used under the supervision of a rheumatologist experienced in ultrasound. The tendon

was enlarged from 1 cm to 6 cm above the calcaneal insertion, where a clear gap was seen

(Figure 1). Two hours later a radiologist-performed ultrasound (LOGIQ E9�, GE Healthcare)

and reported an enlarged distal tendon and a complete rupture at 5–6 cm from the calcaneal attach-

ment, creating a 2.7 cm blood-filled gap (Figure 2). Surgical exploration 8 days post-injury found a

complete Achilles tendon rupture ‘5–10 cm above the ankle joint’.

Discussion
Tromsø Hospital serves a large area with a population of approximately 160 000. Between 2010–

2014 an average of 21 patients per year were referred by their GP for suspected Achilles rupture.
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Introduction
Last summer our small medical team visited the Calais ’Jungle’. Since that time much has changed

and the camp is being demolished and by the time this article is read, it will probably be long gone.

Some youngsters are finally being brought to the UK under the ’Dubs’ amendment. However, once

this camp is cleared it will not solve the ongoing flight of refugees from war torn areas: other camps

are already appearing.

July 2016
A young Afghan man caught his finger on a sharp point while trying to cross a barbed wire fence.

The finger was partially degloved. He attended the local hospital, where they placed a few sutures,

but now, 2 weeks later, the skin is necrotic and the underlying tissue looks infected. He is in danger

of losing his finger.

A middle-aged Sudanese man has been having rigors and is generally unwell. He says it is similar

to when he last had malaria.

A young Ukrainian woman complains of lower back pain and urinary frequency.

The paths of these three people may never have crossed; yet here they are, denizens of the Calais

Jungle. They turn up to a makeshift primary care ‘clinic’ that we set up in the heart of the unofficial

refugee camp one weekend in July 2016.

With only basic medical supplies, we are immediately challenged by what we see. How can we

arrange secondary care for the young Afghan in danger of losing his finger? We try to persuade him

to return to the original local hospital, but he is reluctant. It was not a good experience for him the

first time round.

With the other two patients, it is easier. They can attend the Salam clinic run by a local association

during weekdays. Later, we receive word that malaria has been confirmed in our Sudanese patient.

More people arrive, presenting with scabies, rat bites, tinea, chest infections, and wheezing from

inhaling smoke from fires lit to cook and keep warm in their tents at night. We examine a severely

malnourished 2-year-old boy. We meet several of the camp’s 600 unaccompanied children, at grave

risk of sexual exploitation. We learn that there is inadequate safeguarding in place to protect them.

A young Eritrean man comes in worried about his eye. He has sustained direct ocular trauma from a

rubber bullet, and will never see normally again out of that eye. We see haematomas from police

batons, and hear about children being exposed to tear gas again and again (Figure 1).

The reality
These are no ordinary patients. They have travelled far from home to escape war, poverty, and mis-

ery. They have endured personal odysseys to get here, experienced untold hardships, and suffered

unimaginable privations. Many have survived the loss of their families, torture, and rape. Their jour-

neys over, for the moment at least, they must make their homes in the Calais Jungle. Their new shel-

ters are in many cases mere tarpaulin covers, and their new beds just rugs on the ground. They own

next to nothing. There is little for them to do, besides use their ingenuity to cross the English Chan-

nel in search of a better life. They are vulnerable to exploitation, crime, injury, and disease. Poten-

tially violent clashes with local police, with other ethnic groups resident in the Jungle, or local far
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Abstract
Background: Point-of-care C-reactive protein (CRP) testing is widely accepted in Dutch general

practice for adult patients with acute cough, but GPs’ perceptions of its use in children with

suspected lower respiratory tract infection (LRTI) are unknown. Knowledge of these perceptions is

important when considering broadening its indication to use in children.

Aim: To explore the perceptions of Dutch GPs of the addition of point-of-care CRP testing to the

diagnostic evaluation of children, and compare these to their perceptions of use in adults.

Design & setting: A qualitative study in general practice in the Netherlands.

Method: Semi-structured interviews were held with 11 GPs. Interviews were analysed using open

coding and a thematic approach.

Results: GPs’ perceptions of the addition of point-of-care CRP testing to diagnostic process in

children with suspected LRTI differ from their perceptions of this in adults. Five themes were

identified: patient characteristics; vulnerability of the child; clinical presentation; availability of

evidence; the impact of the procedure; and use of point-of-care CRP testing as a communication

tool.

Conclusion: Differences between the perceptions of using point-of-care CRP testing in children and

adults need to be addressed when considering the possible implementation of this diagnostic

instrument.
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How this fits in
Point-of-care CRP measurement enhances GPs’ confidence in prescribing decisions for adults with

acute cough and helps GPs to manage adult patients’ expectations for antibiotics. This qualitative

study shows that GPs’ perceptions of adding point-of-care CRP testing in children with acute cough

differ from their perceptions of use in adults. This was apparent over five themes: the perception of

a child as a vulnerable patient; the difference in clinical presentation between adults and children;

the impact of a finger prick on a child; the lack of evidence on the use of point-of-care CRP testing

in children; and the use of point-of-care CRP testing as a tool for communication.

Background
Point-of-care testing (POCT) CRP has proven to safely reduce antibiotic prescriptions for adults with

acute cough1 and has been incorporated in the National Institute For Health and Care

Excellence (NICE) guideline on community-acquired pneumonia2 and in the Dutch primary care prac-

tice guideline.3 Acute infections in children are common, with acute respiratory tract infection being

the most common diagnosis in primary care. LRTI has an annual incidence of 34.3 per 1000

children.4 Antibiotic overprescription in children is a problem, as it is in adults, with inappropriate

prescribing occurring in 32% of consultations for children with LRTI.5 Whether the use of POCT CRP

for children with suspected LRTI is effective in safely reducing antibiotic prescriptions is currently

under investigation. Dutch national guidelines discourage its use in children until further research

provides evidence on its clinical value.3 If proven effective, knowledge of GPs’ perceptions of the

use of POCT CRP in children with acute cough is essential as uptake of a new diagnostic instrument

is highly dependent on the perceptions of users.6,7 Although sometimes overlooked, this aspect

may be as important as an assessment of the effectiveness of the diagnostic intervention itself.

Qualitative studies show that for adult patients, POCT CRP enhances patients’ and GPs’ confi-

dence in prescribing decisions as it supports the diagnostic and therapeutic process and helps GPs

to manage patients’ expectations for antibiotic treatment for LRTI.8,9 GPs mentioned disadvantages

such as difficulties with the interpretation of test results and possible distraction from clinical reason-

ing when using a diagnostic device.9 One pilot study evaluated the acceptability and usability of

POCT CRP in children and found that parents would likely accept the test, but the five GPs

interviewed were divided on the utility of the diagnostic test.10

Currently, half of all Dutch GPs and 15% of UK GPs have POCT CRP available in their

practice.11 It is unknown how GPs with ready access to and experience with POCT CRP in adults

view the possible introduction of this test in children. There are, however, reasons to believe that

their evaluation might be different, as children are considered a vulnerable group of patients.12

This study aims to understand why GPs in the Netherlands would decide to or decide not to

include POCT CRP measurement in the diagnostic process in children with LRTI, especially in com-

parison to their perceptions of using POCT CRP in adults. The study, therefore, aims to answer the

following research question: do GPs’ perceptions of the use of POCT CRP in the diagnostic evalua-

tion of children with LRTI differ from their perceptions of the use of this test in adults and, if so, in

what respect?

Method
This qualitative study was performed as part of a broader research programme, which also includes

an ongoing pragmatic randomised controlled trial concerning the effect of POCT CRP measurement

in children with suspected LRTI on antibiotic prescriptions (PRICE, Dutch trial registration code

4399). In this trial, GPs in the intervention arm are instructed to use POCT CRP when they experi-

ence diagnostic uncertainty in children with suspected LRTI.

GPs were approached to participate in this study first based on convenience sampling: three GPs

from the authors’ clinical network and three GPs, with varying clinical experience, participating in

the aforementioned trial were interviewed. Thereafter, purposive sampling was applied to recruit

other GPs to ensure that the study incorporated the views of GPs who were known advocates and

opponents of the introduction of POCT CRP in adults, academic GPs, and GPs with differing, sub-

ject-relevant clinical experience. Participants provided written informed consent to participate in this

study.
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Participants were interviewed face to face in their own surgery using a topic guide (Box 1). Inter-

views were centred around the following topics: the GP’s opinion on the use of POCT CRP in chil-

dren with suspected LRTI; the factors influencing the GP’s decision to add POCT CRP to the

diagnostic evaluation of children; and the possible consequences of the use of POCT CRP in children

with LRTI. The topics functioned as a guide during the interviews without being restrictive and thus

allowed the flexibility to explore emerging themes. As data collection and analysis were carried out

iteratively, the topic guide was adapted as the interview process progressed based on new insights

gained. The same interviewer conducted all interviews. Interviews took place between January and

May 2015, lasted about 30 minutes, were fully audiorecorded, and were transcribed verbatim before

analysis. As a member check, a summary of the interviews was sent to the GPs, but this did not lead

to adjustment of any of the transcriptions. When, after convenience and later purposive sampling,

no new perceptions were voiced and no new codes emerged during analysis, it was decided that

data saturation had been reached and the conducting of additional interviews stopped.

The anonymised transcripts were analysed in five steps: familiarisation; open coding; creation and

revision of categories and subcategories; abstraction; and interpretation.13 Familiarisation started

with reading each interview at least once. Transcripts were then reread and coded where they con-

tained concepts related to the study’s research question. When new codes emerged during the pro-

cess, preceding transcripts were reread and recoded where needed. Subsequently, categories and

subcategories were derived from initial codings. Abstraction refers to the generation of main cate-

gories by grouping subcategories together as much as possible. Eventually, results were interpreted

into themes to formulate an answer to the study’s research question.

The study team consisted of researchers with different backgrounds. One has a background in

the learning sciences, and all other researchers have a background in primary care research and

work in general practice. All researchers who did the analysis have experience with qualitative

research. The different backgrounds allowed complementary views on the collected data. Reliability

was endorsed by coding all data by two researchers. Discrepancies in coding or interpretation were

resolved through discussion. Categories were set up after discussion and agreement between

researchers. All interview transcripts were managed and analysed using NVivo 10.0.

Results

Characteristics of responders
Eleven GPs from nine general practices participated. All participants had experience with CRP as a

laboratory biomarker, eight participants had access to POCT CRP in their practice, and three GPs

were participating in the ongoing randomised clinical trial. Most GPs used POCT in adults regularly.

Only one GP did not use CRP measurement in the diagnostic process of LRTI in adults. GPs stated

that they never or rarely used POCT CRP in children. Even the three GPs that were involved in the

trial indicated they rarely used the test in children.

GPs mentioned multiple differences between adults and children concerning the possible addi-

tion of POCT CRP in a diagnostic process. Five themes were identified in the data: patient character-

istics; clinical presentation; availability of evidence; the impact of the procedure; and the use of

POCT CRP as a tool for communication.

Box 1. Topic guide for interviews with GPs

1. What is your opinion on the use of POCT CRP in children with LRTI in primary care?

2. Which factors influence you in your decision (not) to add POCT CRP to the diagnostic evaluation of children
with LRTI?

3. What are, in your opinion, possible consequences of the use of POCT CRP in children with LRTI in primary
care?
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Patient characteristics: vulnerability of the child
GPs mentioned considering children as more vulnerable than adult patients. This was illustrated in

several ways: they mentioned their fear of unpredictable and faster deterioration in children with

LRTI, but also feared that, in cases of such sudden deterioration, this might not be noticed in a

timely manner by some parents. Many mentioned not wanting to miss a serious infection or risk com-

plications specifically in children:

‘In adults . . . at least they feel it themselves, it’s their own body, and they will call again if

necessary. An adult can also stand more. But a small child . . . yes, it can also change very

quickly. And in adults, you just don’t see that very often.’ (GP11)

‘Young children are more vulnerable than adults, for whom you can use watchful waiting . . . in

adults it’s easier to say: "we will wait and if you don’t improve in a day or two you can come

back: . . . In children, this is possible too, but you’re more cautious. You don’t want to take the

risk that the child deteriorates and that it could have been prevented with antibiotics.’ (GP10)

GPs mentioned being more cautious, leading to quicker antibiotic prescription for children than

for adults. This cautious approach also influenced their appraisal of POCT CRP. Several GPs stated

that their clinical assessment would not be affected by a low POCT CRP test result in the event of

diagnostic uncertainty in children, as it would in adults:

‘In children, I might be a bit more cautious, so then I tend to prescribe antibiotics, yes, when in

doubt, and skip the POCT CRP.’ (GP2)

Clinical presentation
Patients are evaluated based on history and physical examination by a GP. GPs agreed that presen-

tation of symptoms could be quite different in adults as compared to children. Most mentioned that,

even though history taking is more difficult in children, assessment of the severity of their disease is

more straightforward than with adults.

‘And you know, a child is, I would almost say, purer in a sense. A child feels ill or it doesn’t and

you can see that. An adult can make all sort of theatre around this and, yes, sometimes you will

then think "erm ... it is not that bad". Or the other way around.’ (GP1)

It seemed that GPs less often felt uncertain about their judgement of a child than of an adult,

which led them to conclude that the addition of POCT CRP was not needed.

Availability of evidence
GPs mentioned another obstacle in using POCT CRP in children: whereas the use in adults is recom-

mended by professional guidelines, two GPs specifically mentioned that since guidelines currently

do not recommend the use in children, this prevented them from using the test. Others mentioned

that they considered the present level of evidence for using POCT CRP in children insufficient to jus-

tify adding it to the diagnostic process. A majority mentioned they had difficulty with the interpreta-

tion of test results and were unsure of optimal cut-off values for children. They specified that it was

unclear whether the cut-off values that were recommended by guidelines for adults could also be

applied to children. Some indicated that, because of this lack of clarity on cut-off-values and lack of

evidence with regard to the trustworthiness of test results, they valued their clinical judgement over

the CRP values, which led them to skip CRP measurement or decide to prescribe antibiotics even

when CRP values were low:

‘I just don’t know what the normal range is . . . you know, in adults we stick to 20 and 100, that is

the range, those are the limits. And I don’t know whether those values also apply in children.’

(GP4)

‘At this stage, there is no clear evidence that POCT CRP is a useful tool in children, so, I actually

don’t use it at all.’ (GP8)
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Impact of the procedure
The majority of GPs considered the required finger prick to collect the blood sample for testing to

be invasive. They were reluctant to hurt or scare their young patients, or cause fear of future consul-

tations. In contrast, in adults, the blood sampling procedure itself was not a reason to refrain from

POCT CRP. GPs expressed they could easily explain the necessity of the test and the required finger

prick to adults, whereas children often would not understand this explanation:

‘. . . I try to perform as few painful examinations in children as possible to avoid children being

scared during future visits to my surgery. I would really like to keep a good relationship with the

child and by performing painful pricks well . . . it can create reluctance during future

consultations, this in contrast to adults where you can easily explain, and this is not an issue.’

(GP5)

Use of POCT CRP as a communication tool
GPs noted that they not only used POCT CRP in adults in case of their diagnostic uncertainty, but

also as a tool to communicate a non-prescription decision. GPs indicated they seldom used POCT

CRP in children to convince parents that antibiotics were not necessary. Many pointed out that, in

their perception, parents quite often had reservations about giving their children antibiotics,

whereas GPs often felt pressure from adult patients to prescribe. However, some GPs did mention

there might be situations, although rare, in which POCT CRP could be used in children to reassure

parents that antibiotics are not necessary:

‘If parents are really worried, but after physical examination, I myself am reassured, I will try to

explain this to the parents. In one case I did use POCT CRP because I could not reassure the

parents. [. . .] This is an exception. I actually never use it, in children, for this reason.’ (GP2)

The three GPs without access to POCT CRP had similar arguments against the use of POCT CRP

in children as those who did have access to the test. However, they were more outspoken in their

perceptions. They also stressed the importance of clinical assessment over the use of additional tests

and indicated that they felt it would never influence their clinical judgement and would not change

their antibiotic prescription policy. All three pointed out that the current level of evidence had not

convinced them POCT CRP would have additional value in children. In contrast to the other GPs,

two of them felt this also to be true for adults.

Discussion

Summary
In a primary care setting in which most GPs have access to and experience with POCT CRP, GPs’

perceptions of adding POCT CRP to the diagnostic process of LRTI in children are quite different

from their perceptions for adults. While GPs feel that POCT CRP is helpful in managing adults with a

cough in case of diagnostic uncertainty and in communicating about their decision not to prescribe

antibiotics, they are quite reluctant to add POCT CRP to the diagnostic evaluation of children with

LRTI. Themes identified were the vulnerability of a child as a patient and the differences in clinical

presentation between children and adults. Furthermore, the lack of evidence for the use of POCT

CRP in children was a theme, as was the invasiveness of the diagnostic test. The last theme was the

use of POCT CRP as a tool for communicating, which was also viewed differently for children.

GPs express that their current management of children with LRTI is primarily based on an assess-

ment of clinical symptoms and is characterised by a more cautious approach than in adults, where

they are less inclined to watchful waiting. Specifically, and in contrast with adult patients, GPs fear

fast and unexpected clinical deterioration of symptoms in children, which makes them apply a ‘bet-

ter safe than sorry’ approach in prescribing decisions. They view the reduction of diagnostic uncer-

tainty by POCT CRP as less important in children than in adults. In combination with uncertainty

towards the exact diagnostic value of POCT CRP and usable cut-off values, this leads to

reservations about the implementation of POCT CRP for children.
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Various GPs mention they frequently use POCT CRP in adults to convince patients about the low

severity of disease and to support their non-prescribing decisions. GPs express that they do not

need this in children, as they feel less pressured by parents to prescribe antibiotics, and parents

understand non-prescribing decisions.

Strengths and limitations
This study is the first in-depth qualitative study exploring GPs’ perceptions of POCT CRP in children

with LRTI in a setting where most GPs have access to and experience with this diagnostic instrument.

The chosen sampling strategy enabled us to explore and compare GPs’ perceptions about the

research topic. Double coding of all transcripts and member checks secured reliability. An inductive

approach, with the addition of interviews until data saturation, allowed themes to emerge from the

data rather than being established before data collection and analysis.

The perceptions of Dutch GPs interviewed in this study do not necessarily mirror those of GPs in

other countries, as country-specific health systems and cultural factors may influence GPs’ percep-

tions of the implementation of tests such as POCT CRP. However, in earlier studies, GPs’ percep-

tions of the implementation of POCT CRP for adults did not differ much across countries with a

strong primary care system.9,11,14

Comparison with existing literature
It is understood to be the case that only one mixed methods study has previously investigated the

acceptability and usability of POCT CRP in children in a primary care setting in the UK.10 However,

the five participating GPs in that study had little or no experience with this diagnostic instrument.

Acceptability was evaluated in parents, but not in GPs, as the finger prick was carried out before

clinical assessment of the child. GPs were only asked if they found the addition of POCT CRP to their

evaluation usable. This is a distinctly different procedure than the current practice in the Nether-

lands, where additional testing is only applied after clinical evaluation. The procedure of carrying out

the finger prick before examination by the GP probably led to the fact that the UK-based study did

not identify the reluctance to perform a finger prick by GPs as a theme, whereas this study found

this to be a barrier to the use of POCT CRP. The need for more evidence and clear guidance regard-

ing the diagnostic value of POCT CRP in children is a theme found in both studies.

It is known that medical professionals view children as a vulnerable group12 and that these

beliefs, combined with perceived uncertainty in identifying children with a potentially serious bacte-

rial infection, influence their prescribing decisions.15 A recent systematic review of qualitative studies

examined views of clinicians on prescribing decisions in children.16 Clinicians reported prescribing

antibiotics to children with acute infections ‘just in case’ when they were not confident about the

diagnosis or about possible social, health, or legal consequences of not prescribing. Doubts about

whether parents could safely monitor the illness, especially when patients were not familiar to the

physician, were also reported to drive the prescription of antibiotics. This study aligned with this

overall perception of children as a vulnerable group, with GPs not wanting to take the risk of a child

deteriorating, and with their uncertainty about the parental role in the follow-up of

children’s suspected LRTI.

Implications for research and practice
Whether POCT CRP can increase the diagnostic certainty of GPs and help to identify children who

need antibiotics and those who do not is still under investigation. However, uptake of a diagnostic

instrument and the impact of the test results on management depend on the individual

GP.17 Therefore, it is important to further explore this study’s finding that GPs reported less diag-

nostic uncertainty in children, as this seems to be one of the reasons that GPs involved in this study

considered additional (invasive) diagnostic tests less necessary for the evaluation of children than for

the evaluation of adults.

In conclusion, GPs’ perceptions of the use of POCT CRP in children differ from those of the use in

adults with suspected LRTI. Uncertainty about the exact role of POCT CRP and relevant cut-off val-

ues, in combination with the perception of a child as a vulnerable patient, causes GPs to refrain from

using the test at present. If POCT CRP proves to be useful in safely reducing antibiotic prescription

in children, it is crucial for successful implementation that these perceptions are taken into account.
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