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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: Studies outside of Ireland have demonstrated that GPs believe point-of-care tests

(POCTs) are useful and would like to have more of these tests available in daily practice. This study

establishes the views of Irish GPs on this topic for the first time and also explores GPs’ perceptions

of barriers to having POCT devices in primary care.

Aim: To establish Irish GPs’ perception of the benefits and barriers to POCT use.

Design & setting: A quantitative cross-sectional observational survey of Irish GPs attending

continuing medical educational meetings (CME) in November 2015.

Method: Data was collected using an anonymous and confidential questionnaire.

Results: Out of a total of 250, 70% of GPs (n = 143) completed the questionnaire. Of these, 92% (n

= 132) indicated they would like to have access to POCTs. Guidance in decision making 43% (n =

61), reduced referral rates 29% (n = 42), and diagnosis assistance 13% (n = 18) were the main

benefits expressed. Cost 45% (n = 64) and time 34% (n = 48) were the main barriers identified.

Conclusion: This study proved that Irish GPs would also like increased access to POCTs. They feel

that these tests would benefit patient care. Unsurprisingly, cost and time were two barriers

identified to using POCT devices, which supports outcomes from studies. Radical changes would

be required in primary care to facilitate implementation of POCTs and attention must be paid to

how the costs of POCTs will be funded. This study may act as a prompt for future international

research to further explore this area.
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How this fits in
Studies in Europe have demonstrated that GPs believe POCTs are useful in the primary care setting

and would like to have more of these tests available in daily practice. This is the first study to demon-

strate that Irish GPs would also like increased access to POCTs. They feel that these tests done

quickly in their own practices would assist in making efficient diagnoses, improve management, and

reduce referral rates. Perceived barriers to POCT use by Irish GPs are financial cost, time constraints,

and quality assurance.

Introduction
Point-of-care testing has become a hot topic in primary health care.1 POCTs are defined as labora-

tory services using small analytical devices (testing blood, saliva, urine, and faeces) conducted in a

patient consultation rather than in a traditional central laboratory.2 Therefore, POCTs provide conve-

nient and rapidly available results. Evidence suggest that they facilitate efficient clinical management

and reduce patient morbidity and mortality in primary care.3 They have the potential to improve effi-

ciencies in many disease areas4,5–9 and contribute to cost savings in our overburdened healthcare

system.4,5,10–12 They also have the potential to enhance patients’ quality of life and increase patient

satisfaction with their GPs.13,14

If a POCT result is going to influence patient care it must be valid, reliable, and rapid. Use of the

results should be evidence-based and cost-effectiveness is essential.2 It would be necessary to pro-

vide training for GPs on the use and interpretation of these tests and adequate quality control would

need to be guaranteed.15,16 POCTs, if not properly introduced into primary care in a controlled

manner, can lead to inappropriate medical decision making which can adversely affect the patient.16

POCT use is not new to Irish primary care. Blood glucose monitoring, urinalysis, international nor-

malised ratios, and urinary beta-human chorionic gonadotropin testing are examples of POCTs that

have been successfully incorporated into general practices.17 However, there is continuous develop-

ment of new POCTs and in recent times they have become cheaper, more accurate, and more effi-

cient in producing results.17,18 Hence, based on current evidence, the general claim that POCTs are

always inferior to standard laboratory test has become a myth.16 This progress in POCT technology

makes their use in primary care more appealing.

Increased utilisation of POCTs in primary care is likely the way of the future. Studies outside of

Ireland have demonstrated that GPs find POCTs useful and would like to have more of them avail-

able in daily practice.15,19 However, introducing POCTs is likely to have challenges.16,20,21 In the

recent UK study by Turner et al,20 barriers identified included concerns regarding diagnostic accu-

racy; the impact of testing on clinical skills; costs associated with use and maintenance; and added

pressure on clinician time. Responders suggest that quite radical system changes would be required

to allow primary care clinicians to capitalise on the potential benefits of POCTs. A systemic review of

qualitative studies on attitudes towards point-of-care blood testing21 suggested that implementa-

tion research evaluating real-life benefits and barriers among countries which have different primary

care health system could help in improving the match between clinical needs and technological pos-

sibilities. Until this study, there were no data on Irish GP opinion on this topic. A recent large scale

national survey of Irish GPs included a detailed description of access to investigations but did not

address the topic of POCTs.22 This is important, as the Irish funding system is not comparable to

international standards and many Irish GP surgeries are more rural than those in more densely popu-

lated countries in Europe.23–25

There are approximately 2500 GPs practicing in Ireland who deal with over 20 million consulta-

tions each year.26 Of these, 21% of GPs class themselves as rural practitioners and 42% are classed

as urban. The remainder is a mix of both urban and rural.22 Without POCTs, there can be a marked

delay in getting laboratory results, depending on practice location. Urban practices with daily courier

service may have blood results available within the same day. Rural practices may be as far as 80 km

from the laboratory and have little or no access to same-day results. The courier service to deliver

bloods to the laboratory can be as seldom as twice per week and, once tests are sent, it may take

24–48 hours to get results. As the focus of chronic disease management in Ireland shifts from sec-

ondary to primary care, POCTs may offer a convenient and fast alternative to these current delays,

especially for the many rural Irish practices. This study investigates these ideas along with GPs’
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perceptions of the benefits and barriers to POCT use. Establishing a clinical need or desire for POCT

use is a vital step before investing in it. More research is needed to establish if the barriers differ

across various healthcare systems. This cross-sectional observational survey aims to establish the

level of interest in POCTs; the willingness to invest; and the perceived benefits and barriers of these

interesting devices.

Method
A quantitative cross-sectional observational survey of West of Ireland GPs attending CME meetings

in November 2015 was undertaken. A questionnaire was designed (further information available

from the authors on request) according to published best practice standards, predominantly using

LIKERT scales and Yes/No tick boxes.27 A pilot study was conducted prior to study initiation to

ensure the questionnaire was concise, user-friendly, and unambiguous.

The CME groups surveyed included rural and urban GPs. A cover letter/participation information

form invited the GPs at CMEs to participate and provided participants with study information (fur-

ther information available from the authors on request). A question regarding informed consent was

included in the beginning of the questionnaire (further information available from the authors on

request). In adherence with Centers for Disease Control (CDC) guidelines,28 questionnaires were vol-

untary, and all data collected were anonymous and confidential. A period of approximately 10

minutes was allocated at the start of the CME meeting to allow participants to individually complete

hard copies of the questionnaire and these were then collected manually by the CME coordinator.

This method of data collection was designed in response to the recognised difficulty in getting GPs

to complete postal or online research surveys.24,25,29 An extensive literature review identified the 10

most requested POCTs in primary care in other countries19 and these were listed in the

Figure 1. Percentage of GPs who feel that they would use the following POCTs if available in their practice (n = 132, 92% of total responders).

CRP = C-reactive protein. proBNP = N-terminal prohormone of brain natriuretic peptide. Strep A = Group A streptococcus. WBC = white blood

cell.
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questionnaire as examples of POCTs that may be of use in primary care. Responders were also

asked to list any other POCT that they would particularly like to have in their practice. GP demo-

graphics, willingness to use POCTs, and the POCTs most sought after were queried. Opinions were

sought on perceived benefits and barriers to POCT use in primary care and preparedness to fund

POCTs in practice.

Statistics
Data were collated and analysed using Excel. Statistical analysis was performed using the statistical

analysis software program JMP. Descriptive statistics included means, numbers and percentage

response rates. Pearson c
2 test was used to compare proportions of responses for categorical data

against GP opinions on POCTs. Responses to open-ended and free text comments were grouped

together according to topic and analysed qualitatively.

Results
In total, 205 GPs were expected to attend the CME meetings that were included in this study. Of

these, 143 (70%) completed and returned the questionnaire. This represents 5.7% of all practicing

Irish GPs. The cohort of this study is somewhat comparable to the whole Irish GP workforce, as

the nationwide distribution of urban practices is 42% and the rest are mixed or rural.22 In this study,

50% were from rural practices, 37% from urban practices, and the rest were mixed urban/rural prac-

tices. Male GPs constituted 53% of the study population (58% nationwide) and 71% belonged to

group practices (58% nationwide). Up to 88% of practices had a practice nurse (82% nationwide)

and 64% of responders had >10 years of experience working as a GP.22 It takes GP practices in the

West of Ireland a median of 2.5 days to get a blood result back from a laboratory.

Of the GPs who completed the questionnaire, 92% (n = 132) said they would like to have access

to one or more of the POCTs listed (Figure 1). The POCTs most in demand were C-reactive

protein ([CRP], 70%), chlamydia (69%) and N-terminal prohormone of brain natriuretic peptide

([proBNP], 68%). Most GPs felt that they would use POCTs regularly, with only 1% declaring that

they would never use them.

Guidance in decision making 43% (n = 61) was the main benefit expressed. The main barrier to

using POCT devices identified by participants was cost 45% (n = 64). (Table 1).

Nearly half of GPs (48%, n = 68) were prepared to spend money on POCT equipment. A median

of e500 (interquartile range [IQR] e200–e500) was what GPs were willing to spend on a POCT

device. An equal number of GPs indicated that they would not be willing to spend any money on

POCT equipment, and that they would only use POCTs if the Irish Health Service Executive (HSE) or

another governing body funded the equipment for them. The remaining 5% of responders were

unsure if they would spend any money on these devices. Only 28% of GPs said that they would be

willing to charge patients for use of a POCT, with a median charge of e20 (IQR e10–e25). GPs with

<10 years of experience were significantly more likely to invest in POCTs (Pearson c
2 = 10.1

[P = 0.0125]). There was no other significant difference between willingness to invest in POCT devi-

ces and any other practice demographics (including sex, type of practice [single versus group; rural

versus urban], distance from emergency department and availability of a practice nurse).

Table 1. Main benefits for and barriers to GPs using POCTs in their practice

Benefits Responders, n (%) Barriers Responders, n (%)

Guidance in decision making 61 (43) Cost 64 (45)

Reducing referral rates 42 (29) Time 48 (34)

Aid diagnosis 18 (13) Quality assurance 13 (30)

Increased patient satisfaction 13 (9) Increased patient expectations 6 (8)
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Discussion

Summary
This is the first study to assess Irish GPs’ attitudes to POCT use in primary care. The majority of GPs

(92%) from both rural and urban practices would like to have access to more POCTs and think they

would benefit patient care. Guidance in decision making and reducing referral rates were the main

benefits expressed. Unsurprisingly, cost and time were two barriers identified to using POCT devi-

ces.16,20,21 Most GPs would only use them if an external body, such as the Irish HSE, funded the

equipment. Ireland has both a comprehensive, government-funded, public healthcare system and

private healthcare system, depending on patient income. There is no way for GPs to get reimburse-

ment from the government for the cost of POCTs at present. Therefore, in the context of reductions

in health service funding, and the importance of primary care commissioning, attention must be paid

to how the costs of POCTs will be funded.

Strengths and limitations
This the first study to assess Irish GPs’ attitudes to POCT use in primary care. Moreover, it gives

GPs’ views from a different primary care health system as suggested by Jones et al’s 2013 systematic

review, which included only high income country settings.21 Furthermore, it explores real-life barriers

among GPs and supports outcomes from a recent UK study by Turner et al20 which suggested that

radical changes would be required to enable clinicians to take advantage of the potential benefits of

POCTs in primary care. Also, attention must be paid to how the costs of POCTs will be funded. It

may not be possible to generalise the results of this study to GPs internationally, due to variability in

funding structures and current access to laboratory services. However, it is very likely that most

worldwide GPs would share these concerns. This study may act as a prompt for future international

research to further explore this area.

A study limitation was that only GPs attending CME groups in the West of Ireland were included.

This facilitated a good response rate (70%), but may have introduced bias. CME groups

were targeted as it was felt that a higher response rate would be achieved than by using traditional

ways of obtaining data, such as posting questionnaires manually or sending them electronically. It

has been demonstrated that questionnaire distribution via CME can yield a response rate as high as

97%.29 Two other GP projects have been successfully completed using questionnaires distributed at

CME meetings.24,25 GPs motivated to attend CME groups may be more open to new practices,

such as the increased use of POCTs, compared to those who do not make the time to attend these

meetings. However, this study’s cohort representativeness (practices location, practice set, GPs’ sex

and age) is somewhat comparable to the whole Irish GP workforce as nationwide,22 which should

reduce study bias.

Comparison with existing literature
Increased utilisation of POCTs is likely to play a major role in the future of primary care worldwide.

Spano et al19 demonstrated that GPs find POCTs useful and would like to have more available in

daily practice. However, there have been very few attempts to determine why GPs hold these beliefs

and what GPs’ perception of barriers to having POCT devices in primary care are.20,21 To the

authors’ knowledge, willingness to spend any money on POCT equipment has also not been studied.

Nor was there previous research on whether or not Irish GPs desire increased access to POCTs.

More research was needed to establish if the barriers differ across various healthcare systems. This

study established that Irish GPs want the same access to POCTs as their overseas colleagues.19,20

GPs preferably want to decide on management within the 10-minute consultation for acute condi-

tions, as previously discussed in the BJGP.30 Their most desired POCTs were CRP, chlamydia, and

proBNP, which was similar to that of their European colleagues. The perceived barriers to POCT

institution in primary care include the financial cost and time taken to conduct POCTs.

Literature suggests POCTs can facilitate efficient clinical management,3,20,21 increase patient sat-

isfaction with their GPs,14 and reduce referral rates. This research demonstrates that Irish GPs also

hold this view. In practice, there is evidence that this is the case for POCTs used in conjunction with

guidelines for their indication and implementation, specifically CRP and D-Dimer,5,31 but evidence is
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lacking for other POCTs as yet. In fact, one study demonstrates that the use of POCTs without

guidelines may increase adverse outcomes.2,15

Implications for research and practice
For POCTs to become a reality in primary care, their benefit must outweigh their potential risks.

Results must be accurate, reliable, rapidly available, and cost-effective.2 Existing literature suggests

that POCTs are most beneficial and safe when guidelines are implemented to guide indication and

interpretation. Further research generating evidence-based guidelines to optimise the clinical role of

POCTs and ensure patient safety would be required. Considerable barriers to uptake prevail at the

clinician, patient, and system levels need be considered.20 In addition, cost-effectiveness analysis

would need to be performed to help determine if POCTs are a worthwhile investment. Funding

models need to be generated in order for POCTs to become commonplace in Irish primary care.

Negotiations between GPs and the HSE may be the route to instituting POCTs.

In conclusion, increased utilisation of POCTs in primary health care is likely to play a significant

role in the future treatment of patients. This study established that the majority of participating GPs,

though aware of the need for care in their implementation and certain barriers to their use, are inter-

ested in principle in adopting POCTs into their practice.

Funding

Funding was approved from the Irish College of General Practitioners research and education foun-

dation for project costs including printing of questionnaires.

Ethical approval

Ethics approval was granted by the Irish College of General Practitioners in October 2015.

Provenance

Freely submitted; externally peer reviewed.

Acknowledgements

The study team gratefully acknowledges the Western Training Scheme in General Practice for their

support in facilitating the study. They also would like to thank to Irish College of General Practi-

tioners Ethical Committee for their dedicated commitment to providing high quality care for the

participants.

References
1. Curtis S, Tucker N, Allsopp G, et al. Antibiotics for lower respiratory tract infections. In: Curtis S, Tucker N,

Allsopp G, eds. Hot topics medical education. Boldon: NB Medical Education. 2015; 264–267.
2. POCT Consultative Group. Guidelines for safe and effective management and use of point of care testing.

2007; http://www.acbi.ie/Downloads/Guidelines-for-Point-of-Care-Testing.pdf (accessed 17 Oct 2017).
3. Price CP. Point-of-care testing. Impact on medical outcomes. Clin Lab Med 2001; 21(2): 285–303.
4. Kavanagh KE, O’Shea E, Halloran R, et al. A pilot study of the use of near-patient C-reactive protein testing

in the treatment of adult respiratory tract infections in one Irish general practice. BMC Fam Pract 2011; 12:
93. doi: 10.1186/1471-2296-12-93

5. National Institute for Health and Care Excellence. Pneumonia: diagnosis and management of community-
and hospital-acquired pneumonia in adults. CG191. 2014. https://www.nice.org.uk/guidance/cg191
[accessed 17 Oct 2017]

6. Büller HR, Ten Cate-Hoek AJ, Hoes AW, et al. Safely ruling out deep venous thrombosis in primary care.
Ann Intern Med 2009; 150(4): 229–235. doi: 10.7326/0003-4819-150-4-200902170-00003

7. Ten Cate-Hoek AJ, Toll DB, Büller HR, et al. Cost-effectiveness of ruling out deep venous thrombosis in
primary care versus care as usual. J Thromb Haemost 2009; 7(12): 2042–2049. doi: 10.1111/j.1538-7836.
2009.03627.x

8. Al-Ansary L, Farmer A, Hirst J, et al. Point-of-care testing for HbA1c in the management of diabetes: a
systematic review and meta analysis. Clin Chem 2011; 57(4): 568–576. doi: 10.1373/clinchem.2010.157586

9. Matteucci E, Giampietro O. Point-of-care testing in diabetes care. Mini Rev Med Chem 2011; 11(2): 178–
184. doi: 10.2174/138955711794519474

10. Hendriksen JM, Geersing GJ, van Voorthuizen SC, et al. The cost-effectiveness of point-of-care D-dimer
tests compared with a laboratory test to rule out deep venous thrombosis in primary care. Expert Rev Mol
Diagn 2015; 15(1): 125–136. doi: 10.1586/14737159.2015.976202

11. Goossens H, Ferech M, Vander Stichele R, et al. Outpatient antibiotic use in Europe and association with
resistance: a cross-national database study. Lancet 2005; 365(9459): 579–587. doi: 10.1016/S0140-6736(05)
70799-6

Varzgaliene L et al. BJGP Open ; DOI: 10.3399/bjgpopen17X101229 6 of 7

Research

%20http://www.acbi.ie/Downloads/Guidelines-for-Point-of-Care-Testing.pdf%20(
http://dx.doi.org/10.1186/1471-2296-12-93
https://www.nice.org.uk/guidance/cg191
http://dx.doi.org/10.7326/0003-4819-150-4-200902170-00003
http://dx.doi.org/10.1111/j.1538-7836.2009.03627.x
http://dx.doi.org/10.1111/j.1538-7836.2009.03627.x
http://dx.doi.org/10.1373/clinchem.2010.157586
http://dx.doi.org/10.2174/138955711794519474
http://dx.doi.org/10.1586/14737159.2015.976202
http://dx.doi.org/10.1016/S0140-6736(05)70799-6
http://dx.doi.org/10.1016/S0140-6736(05)70799-6
http://dx.doi.org/10.3399/bjgpopen17X101229


2017

12. Mikulich O, Watts M. Diagnosis and treatment of LRTIs in the community. Forum 2013: 35–37.
13. Murray ET, Fitzmaurice DA, McCahon D. Point of care testing for INR monitoring: where are we now? Br J

Haematol 2004; 127(4): 373–378. doi: 10.1111/j.1365-2141.2004.05154.x
14. Laurence CO, Gialamas A, Bubner T, et al. Patient satisfaction with point-of-care testing in general practice.

Br J Gen Pract 2010; 60(572): 98–104. doi: 10.3399/bjgp10X483508
15. Cals J, van Weert H. Point-of-care tests in general practice: hope or hype? Eur J Gen Pract 2013; 19(4): 251–

256. doi: 10.3109/13814788.2013.800041
16. Howick J, Bossuyt PM, Cals JWL. Point of care testing in family practice: common myths debunked. Fam

Pract 2017; 34(4): cmw082. doi: 10.1093/fampra/cmw082
17. Huckle D. Point-of-care diagnostics — is this driven by supply or demand? Expert Opin Med Diagn 2010; 4

(3): 189–200. doi: 10.1517/17530051003671556
18. Geersing GJ, Janssen KJM, Oudega R, et al. Excluding venous thromboembolism using point of care

D-dimer tests in outpatients: a diagnostic meta-analysis. BMJ 2009; 339: b2990. doi: 10.1136/bmj.b2990
19. Howick J, Cals JW, Jones C, et al. Current and future use of point-of-care tests in primary care: an

international survey in Australia, Belgium, The Netherlands, the UK and the USA. BMJ Open 2014; 4(8):
1136. doi: 10.1136/bmjopen-2014-005611

20. Turner PJ, Van den Bruel A, Jones CH, et al. Point-of-care testing in UK primary care: a survey to establish
clinical needs. Fam Pract 2016; 33(4): 388–394. doi: 10.1093/fampra/cmw018

21. Jones CH, Howick J, Roberts NW, et al. Primary care clinicians’ attitudes towards point-of-care blood
testing: a systematic review of qualitative studies. BMC Fam Pract 2013; 14: 117. doi: 10.1186/1471-2296-
14-117

22. O’Kelly M, Teljeur C, O’Kelly F, et al. Structure of general practice in Ireland 1982–2015. https://www.tcd.
ie/medicine/public_health_primary_care/assets/pdf/structure-of-general-practice-2016.pdf (accessed 18 Oct
2017).

23. Behan W, Molony D, Beamer C, et al. Are Irish adult general practice consultation rates as low as official
records suggest? A cross sectional study at six general practices. Ir Med J 2013; 106(10): 297–299.

24. Joyce CL, O’ Tuathaigh CM. GP Training project: Exercise counselling habits and training of general
practitioners in the Mid-West of Ireland: a cross-sectional study. 2013 ; https://www.icgp.ie/go/library/
catalogue/research_listings/listing/D4035787-F704-A1CC-2B00E40B0458F538/ (accessed 18 Oct 2017).

25. Cooney R, Cusack C, Kearney G. GP Training Project: general practitioners’ awareness of the cost of
medication and how this influences their prescribing practice. 2013; https://www.icgp.ie/go/library/
catalogue/research_listings/listing/E26AC30B-BDD4-563C-1FFA196BDC2F39FE/ (accessed 18 Oct 2017).

26. McGovern E Morris R. Medical workforce planning: future demand for general practitioners 2015–2025.
Dublin: Health Service Executive, 2015. https://www.hse.ie/eng/staff/leadership_education_development/
met/plan/reports/medical_workforce_planning_future_demand_for_general_practitioners_2015-2025.pdf
(accessed 18 Oct 2017)

27. Leung WC. How to design a questionnaire. Student BMJ 2001; 9: 187–189.
28. Centers for Disease Control and Prevention. Evaluation briefs: increasing questionnaire response rates.

https://www.cdc.gov/healthyyouth/evaluation/pdf/brief21.pdf (accessed 18 Oct 2017).
29. Ryan S. GP training project: pre-hospital trauma management and the general practitioner: confidence in

skills and associated factors. https://www.icgp.ie/go/library/catalogue/research_listings/listing/E2652105-
D327-C377-D1548F0ADBFF76D8/ (accessed 18 Oct 2017).

30. Cals JW, Geersing GJ. Near-patient testing holds most promise for acute conditions. Br J Gen Pract 2010;
60(575): 450–451. doi: 10.3399/bjgp10X502218

31. Geersing GJ, Erkens PM, Lucassen WA, et al. Safe exclusion of pulmonary embolism using the Wells rule
and qualitative D-dimer testing in primary care: prospective cohort study. BMJ 2012; 345: e6564. doi: 10.
1136/bmj.e6564

Varzgaliene L et al. BJGP Open ; DOI: 10.3399/bjgpopen17X101229 7 of 7

Research

http://dx.doi.org/10.1111/j.1365-2141.2004.05154.x
http://dx.doi.org/10.3399/bjgp10X483508
http://dx.doi.org/10.3109/13814788.2013.800041
http://dx.doi.org/10.1093/fampra/cmw082
http://dx.doi.org/10.1517/17530051003671556
http://dx.doi.org/10.1136/bmj.b2990
http://dx.doi.org/10.1136/bmjopen-2014-005611
http://dx.doi.org/10.1093/fampra/cmw018
http://dx.doi.org/10.1186/1471-2296-14-117
http://dx.doi.org/10.1186/1471-2296-14-117
%20https://www.tcd.ie/medicine/public_health_primary_care/assets/pdf/structure-of-general-practice-2016.pdf%20
%20https://www.tcd.ie/medicine/public_health_primary_care/assets/pdf/structure-of-general-practice-2016.pdf%20
https://www.icgp.ie/go/library/catalogue/research_listings/listing/D4035787-F704-A1CC-2B00E40B0458F538/
https://www.icgp.ie/go/library/catalogue/research_listings/listing/D4035787-F704-A1CC-2B00E40B0458F538/
https://www.icgp.ie/go/library/catalogue/research_listings/listing/E26AC30B-BDD4-563C-1FFA196BDC2F39FE/
https://www.icgp.ie/go/library/catalogue/research_listings/listing/E26AC30B-BDD4-563C-1FFA196BDC2F39FE/
https://www.hse.ie/eng/staff/leadership_education_development/met/plan/reports/medical_workforce_planning_future_demand_for_general_practitioners_2015-2025.pdf%20
https://www.hse.ie/eng/staff/leadership_education_development/met/plan/reports/medical_workforce_planning_future_demand_for_general_practitioners_2015-2025.pdf%20
https://www.cdc.gov/healthyyouth/evaluation/pdf/brief21.pdf
https://www.icgp.ie/go/library/catalogue/research_listings/listing/E2652105-D327-C377-D1548F0ADBFF76D8/
https://www.icgp.ie/go/library/catalogue/research_listings/listing/E2652105-D327-C377-D1548F0ADBFF76D8/
http://dx.doi.org/10.3399/bjgp10X502218
http://dx.doi.org/10.1136/bmj.e6564
http://dx.doi.org/10.1136/bmj.e6564
http://dx.doi.org/10.3399/bjgpopen17X101229



