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1 Background and Rationale 

Ultrasound (US) imaging is increasingly used by clinicians to facilitate diagnosis and guide 

processes. [Morris 2015] Traditionally US required large expensive devices and was 

performed by highly trained specialists to provide a full anatomical description of an organ 

or pathological findings, but as the development in technology has made US devices 

smaller, cheaper, and better, the use of US has become intergraded in most medical areas as 

point-of-care ultrasound (POC-US)[Moore, Dietrich]   

POC-US is a focused US scan for a predefined condition and it is performed by healthcare 

professionals trained to use POC-US to answer simple clinical question, typically with yes-no answers e.g., “is there a gallbladder stone?” Thus POC-US is an extension of the physical 

examination of the patient, where positive and negative findings are evaluated in context with the patient’s signs and symptoms and the result is noted in the patient’s record similar 
to how we record auscultation findings when using the stethoscope. [Moore] POC-US is typically performed “bed-side” by the clinician, in patients, who would otherwise be 

referred to the specialist for a more comprehensive examination and POC-US only replaces 

the specialist US if the clinical question has been adequately answered [Dietrich] 

Potentially there are great advantages of using POC-US: It may improve success in US 

guided procedures e.g. vascular access [Brandt], it may lead to more correct diagnoses 
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[Laursen], and supplement or replace more advanced imaging [Colli]. It may also facilitate 

screening e.g. of abdominal aorta aneurism[Blois] in high risk patients.  In a small Canadian 

study [Siu] 78% of PCPs had previous experience with US. While none of these PCPs were 

using US in their offices, 78% felt sure that US would change their clinical decisions and 

72% that US would improve patient care.  

However, an increased use of US imaging may lead to overdiagnosing [Shabanzadeh], 

spurious findings or diagnosing of clinically unimportant conditions [Zülke].  

US is a user-dependent examination that requires appropriate training and quality 

assurance [Moore, Morris]. Misinterpretations may lead to flawed diagnoses that could 

raise an unnecessary concern in patients; and even worse, it could delay proper treatment 

if a serious condition is overlooked and the scanning health care professional and patient 

feel confident that everything is fine [Wittenberg].  

A recent systematic review [Andersen] showed that there are only few studies describing 

the use of US in primary care. There are no randomized trials and most of the studies are 

only descriptive reports with only a few scanning Primary Care Physicians (PCP)s. The 

review showed that POC-US was mainly used for abdominal and pelvic examinations.  

Since there is no sufficient registration of POC-US in general practice [Wittenberg] we do 

not know how disseminated ultrasound is among PCPs. Three studies explored this: A 

French study [Maurin] with military general practitioners showed that 20% used US 

regularly. Another study [Heidemann] showed that 70 % of PCPs in Germany had access to 

an US device.  Finally a questionnaire send to experts in ultrasound, in 12 European 

countries, showed a variation in the estimated proportion of users of ultrasound in general 

practice from less than 1% to 67 % [Mengel-Jørgensen]. We do not know what determines 

this variation.   

In this study we intend to explore the variation in the proportions of in-house ultrasound 

availability in general practice across 20 European countries as well as the associations 

between in-house ultrasound availability and PCP and clinic characteristics.  

2 Research objectives 

We aim to: 

 Describe the difference in the proportion of in-house abdominal and pelvic 

ultrasound in primary care across 20 European countries.  

 Describe how access to in-house abdominal and pelvic ultrasound in primary care is 

associated with PCP characteristics. (gender, speciality, experience as a PCP) 

 Describe how access to in-house abdominal and pelvic ultrasound in primary care is 

associated with characteristics of PCP clinics. (number of PCPs, location) 
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3 Design 

Cross-sectional survey  

4 Study Setting 

The study uses data from the Örenäs-EGPRN survey, which was conducted in 2016 among 

PCPs in 20 European countries (Belgium, Bulgaria, Croatia, Denmark, England, France, 

Germany, Greece, Israel, Italy, Netherlands, Norway, Poland, Portugal, Romania, Scotland, 

Slovenia, Spain, Sweden, and Switzerland). The survey set out to explore factors that may 

affect a PCPs’ decisions to refer patients for further investigation. 

In this survey, the PCPs were asked whether they had abdominal diagnostic ultrasound and 

(b) pelvic diagnostic ultrasound available to them (i) in their own practices, (ii) at their 

request outside their practices, or (iii) not directly available to them or only available via a 

specialist.   

Developing the Örenäs survey:  

The Örenäs survey was developed by the Örenäs Research Group, which is a pan-European 

group of primary care researchers (Appendix A). This group was formed in 2013 to study 

potential factors influencing national variations in the early diagnosis of cancer in primary 

care.  

At a research symposium, the Örenäs-EGPRN group identified a large variety of non-clinical 

factors that are likely to have a significant impact on referral decisions (Harris et al. 2015). 

These include levels of gatekeeping responsibility, funding systems, access to special 

investigations, fear of litigation, and relationships with specialist colleagues. The Örenäs 

survey was conducted to investigate how these system factors influence the thinking of 

individual PCPs when faced with patients who may have cancer, and how that compares 

across European countries with varying cancer survival rates. 

A preliminary questionnaire containing five clinical vignettes (adapted from ICBP 

vignettes), and the 45 identified decision-making factors, was piloted by the Örenäs-EGPRN 

investigators in January 2015 to check validity. One of the vignettes and six of the factors 

were found to be unhelpful and were removed. 

A questionnaire with only the remaining 39 decision-making statements was circulated to 

all Örenäs Research Group members in July 2015 to identify the statements on which there 

was little or no difference in responses between countries. These 19 statements have been 

removed from the final questionnaire, leaving 20 statements. 
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The final questionnaire then contained demographic questions, four patient cases with a 

question asking for the PCP’s most likely immediate investigation/referral action and a list 

of 20 system factors that may have affected the PCP’s referral decision in these cases, 

requesting an answer on a 5-point Likert scale ranging from ‘Strongly agree’ to ‘Strongly disagree’ for each. 
The questionnaire was then forwards- and backwards-translated by two separate 

researchers in each participating country (Appendix 2). The validation and cultural 

adaption was lead by Michael Harris in collaboration with the national researchers.  

5 Participants 

Local PCPs including doctors and general practitioners, who have had specialist training, 

work in the community and can be accessed directly by patients without referral. 

6 Recruitment 

This was a convenience sample. Each national researcher was asked to recruit at least 50 

local PCPs. The national researcher will be asked to declare how they recruited 

participants. 

7 Data 

We will extract the following data from the Örenäs survey. 

Access to abdominal and pelvic ultrasound   

Will be explored through part of question 6 in the Örenäs survey. 

Access in your own practice: Abdominal diagnostic ultrasound (Yes/No), Pelvic diagnostic 

ultrasound (Yes/No) 

No access in your own clinic (including Direct access outside your practice and Indirect access 

through a specialist): Abdominal diagnostic ultrasound (Yes/No), Pelvic diagnostic 

ultrasound (Yes/No) 

Country of origin From the online server “SurveyMonkey” we are able to extract data on the country of origin 
for each questionnaire (Belgium, Bulgaria, Croatia, Denmark, England, France, Germany, 

Greece, Israel, Italy, Netherlands, Norway, Poland, Portugal, Romania, Scotland, Slovenia, 

Spain, Sweden, and Switzerland).  
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The PCPs’ characteristics  

Will be measured through questions 1-3 in the Örenäs survey: 

Years since graduation as a doctor: <=20 years, >20 years 

Gender: female, male 

Speciality: general practitioner, another speciality 

The characteristics of the PCPs’ clinics  

Will be measured through questions 4-5 in the Örenäs survey:  

Location: Urban, not urban (incl. rural, island, mixed) 

Number of PCPs in the clinic: 1, 2-5 (including 2, 3, 4-5), 6-9 (including 6-7, 8-9), 10 or 

more.  

Outcome measures:  

We will describe the difference between European PCPs access to abdominal and pelvic 

ultrasound in their own clinics in relative frequencies. For each country we will describe 

the proportion of PCPs, who have direct access in their own clinic and those who do not 

have direct access in their own clinic (including those who have direct access through 

referral and those who have access through a specialist).  

 Proportion in each country  

Abdominal US  

Access in your own practice   

No access in your own 

practice 

 

Pelvis US  

Access in your own practice  

No access in your own 

practice  

 

 

In order to describe, how access to abdominal and pelvic ultrasound is associated with 

PCPs, we will compare relative frequencies of the PCPs characteristics (experience as a 

medical doctor, gender, and speciality) with access to ultrasound.  
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 Access to abdominal ultrasound 

in your own practice 

Access to pelvic ultrasound in 

your own practice 

 Yes No Yes No 

Gender     

Male     

Female     

Experience as a 

PCP 

    

< 20 years     

> 20 years     

Specialty     

GP     

Not GP     

 

In order to describe, how access to abdominal and pelvic ultrasound is associated to the 

PCPs clinics, we will compare relative frequencies of the characteristics of the PCP clinics 

with access to ultrasound.  

 Access to abdominal ultrasound 

in your own practice 

Access to pelvic ultrasound in 

your own practice 

 Yes No Yes No 

Type of 

Practice 

    

Urban     

Not urban     
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Number of PCP 

in the clinic 

    

1     

2-5       

6-9     

10 or more     

 

8 Data management 

All data has been collected in the online server “SurveyMonkey” by the Örenäs research 

group. Information relating to individual PCPs are anonymised. The data can only be 

accessed by Michael Harris. Appendix 3 lists the data management plan for the Örenäs 

study.  

Data extraction for this study will follow the approval of the study protocol.    

The data extraction will be safely stored at a secure server at CAM-AAU Aalborg University, 

Fyrkildevej 7 1.sal lejl. 3, 9220 Aalborg Øst, Denmark. Only Martin Bach Jensen and Camilla 

Aakjær Andersen will have access to the data. Data management agreements have been made 

between the Research Unit for General Practice in Aalborg and Aalborg University. Data will be 

saved for five years.  

9 Statistical analysis 

All categorical variables will be collected on nominal scale and the results will be reported 

as relative frequencies expressed in proportions with 95 % confidence intervals.  

We will use odds ratios to measure associations.  

10 Ethical considerations 

Consent by the participating PCDs was implied by agreeing to take part in the survey. 

Ethical approval for the study has been given by the University of Bath Research Ethics 

Approval Committee for Health (approval date: 24th November 2014; REACH reference 

number: EP 14/15 66; UK National Health Service ethical approval is not required).  
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Approval by the he Danish Data Protection Agency or Ethical approval is not needed.  The 

Danish Committee of Multipractice Studies in General Practice has approved the Örenäs study 

on July 26th 2016 (MPU 21-2016)  

11 Funding 

The study on the GPs access to ultrasound examinations has received no external funding.  

12 Dissemination policy 

The results of this study will be submitted for publication in an international peer reviewed 

journal. The knowledge of this study will also be disseminated through conferences and research 

networks.  

13 Protocol amendment 

After receiving the data on the included variables in September 2017, we decided to 

include colleagues qualified in different specialties (ear, nose & throat, internal/general 

medicine, obstetrics/gynaecology, oncology, orthopaedics, paediatrics or other) as a 

variable describing the clinic characteristics. We received data on this variable in October 

2017. We aimed to assess the proportion of PCPs with colleagues in their clinic who were 

qualified in a speciality in which ultrasonography is traditionally used. We estimated this as 

the Proportion of PCPs having specialist in internal medicine in their clinic and the 

Proportion of PCPs with an obstetrician/gynaecologist colleague in their own clinic. Finally, 

we included free-text comments with Sonographer/radiologist colleague in the clinic, 

elaborated under the reply “other”.  Free text comments were translated using Google 

Translate. 
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Appendix A. List of Örenäs-EGPRN investigators 

 

These investigators were jointly responsible for the study design: 

Davorina Petek, University of Ljubljana, Slovenia 

Hans Thulesius, Lund University, Sweden 

Magdalena Esteva, Gerencia Atenció Primaria Mallorca, Spain 

Marija Petek Ster, University of Ljubljana, Slovenia 

Mercè Marzo-Castillejo, IDIAP Jordi Gol, Institut Català de la Salut, Spain 

Peter Frey, Berner Institut für Hausarztmedizin, Switzerland 

Svjetlana Gašparović-Babić, Teaching Institute of Public Health of Primorsko-Goranska, 

Croatia 

Michael Harris, University of Bath, England (Principal Investigator) 
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Appendix B.  Protocol for translation and back-translation of 

questionnaire  

Adapted from Prof Gergana Foreva’s original protocol. 
1) One “forward” translation (preferably by a bilingual native speaker). 

2) One blind “backward” translation (i.e. by someone who was not involved in the forward 

translation stage; if possible a bilingual native English speaker). 

3) Review of back translations by Örenäs-EGPRN group and adjustment as necessary (to 

check linguistic equivalence). 

4) Test corrected version on small sample of (preferably monolingual) local GPs to evaluate 

the instructions, response format and the items of the instrument for clarity, and to check 

cultural equivalence; each participant is asked to rate the instructions and items as “clear" or “unclear”; if rated as “unclear”, asked to provide suggestions as to how to rewrite the 
statements to make the language clearer. 

5) Further improvement of questionnaire as needed, after discussion between local lead 

and Örenäs-EGPRN group. 
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Appendix C. Data Management Plan 

What data will be collected or created? 
Each Örenäs national lead that agrees to take part in the project will aim to recruit at least 

50 primary care doctors to complete an on-line survey. 

How will the data be collected or created? 
The survey and responses will be on a single on-line questionnaire platform. 

What documentation and metadata will accompany the data? 
Dates of completion and IP address will be captured by the on-line survey platform. 

Respondents will be asked for demographic data. 

Data will be downloaded in Excel format. 

How will any ethical issues be managed? 

Respondents will be sent a Participant Information Sheet (PIS) along with their invitation 

to complete the survey. 

Consent will be implicit by agreeing to take the survey. 

The PIS and survey will be in participants' own languages. The survey will be validated by 

back-translation. 

No information that may result in participant identification will be requested. 

Data will be stored on password-protected systems. 

How will copyright and Intellectual Property Rights (IPR) issues be managed? 

The University of Bath will own the copyright and IPR of any data that is collected or 

created, along with the licence(s) for its use and reuse.  

How will the data be stored and backed up during the research? 

Data will be stored by the on-line questionnaire platform and on a password-protected 

computer. 

There will be automated hourly backup to a remote hard disk. 

How will access and security be managed? 

Access will be controlled by the Principal Investigator. Any dissemination to collaborators 

will be by password-controlled file transfer. 
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Which data are of long-term value and should be retained, shared, and/or 
preserved? 

Data will be retained for at least three years so that they can be accessed for use for 

scientific papers and preparation for new studies. 

What is the long-term preservation plan for the dataset? 

Data will be held on password-protected personal computer and hard-disk backup. 

There are no significant time or equipment costs. 

How will the data be shared? 

Data will be shared with co-investigators. Data requests will be handled directly. 

Are any restrictions on data sharing required? 

Any personally identifiable information will be withheld. 

Who will be responsible for data management? 

Dr Michael Harris, Principal Investigator. 

What resources will be required to deliver the plan? 

No additional specialist expertise is needed. 

Data analysis software may be needed but is expected to be covered by existing 

institutional provision. 
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