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A B S T R A C T 
 

 

Introduction:  There is little knowledge about the use of point-of-care (POC) tests among general practitioners (GPs). The aim of 

this study was to determine which POC tests are known and used by GPs and how they estimate the usefulness of those tests. The 

use of POC tests among GPs and university-associated general practitioners who teach undergraduates (GPTUs) was elucidated. 

Differences between GPs working in urban and rural areas were also investigated. 

Methods:  The knowledge, utilisation and usefulness (as estimated by the responders) of 27 POC tests were assessed with a self-

designed questionnaire in a random sample of GPs (n=244) and GPTUs (n=48) in Saxony, Germany. 

Results:  A total of 63 GPs and 31 GPTUs (response rates 26.5% and 64.6%, respectively) responded. No relevant difference 

between GPs and GPTUs was found. The GPs were familiar with 22.5±4.5 (mean ± standard deviation) of the laboratory 

parameters, the GPTUs with 22.9±4.3 (p=0.427). The amount of recognised POC tests was 11.6±4.9 vs 12.4±5.5 

(GPs vs GPTUs; p=0.441). The amount of utilised POC tests was 5.5±2.3 vs 6.0±2.5 (GPs vs GPTUs; p=0.431). Rural GPs were 

familiar with more POC tests than urban GPs (mean number of tests (rural vs urban): 13.3±5.5 vs 10.6±4.4; p=0.011), but there 

was no difference in the amount of utilised POC tests. Twelve of the 27 POC tests were estimated as useful by more than 50% of 

the responders who answered this item. 

Conclusions:  Only a limited number of rapid tests are estimated as useful and are used by GPs in Saxony. 
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Introduction 
 

The general practice setting is characterised by a broad 

spectrum of reasons for encounter1,2 and a limited access to 

diagnostic resources including laboratory testing. There is 

increasing evidence that point-of-care (POC) testing is an 

acceptable alternative to conventional testing in the clinical 

laboratory3-5. The application of POC testing in general 

practice settings has been increasing in Europe and 

worldwide6,7. Although most POC testing devices require 

specific training and follow-up to ensure internal quality 

control as well as a correct interpretation of the test results, 

the available methods and equipment enable persons not 

specially trained in laboratory medicine to perform high-

quality laboratory POC testing under certain conditions 

within a short time6. This also enables operators to use 

specimens like saliva and urine, as well as full blood 

specimens. The potential for POC testing is obvious and, 

since it is based on rapid tests providing results faster than 

conventional laboratory analyses, POC testing may facilitate 

quicker clinical decisions8. 

 

The number of parameters that can be assessed by POC 

testing is extensive. However, in many cases, POC testing 

requires complex sample preparation and additional technical 

devices, limiting mobile availability. This study focused on 

POC tests that are easily applicable in a general practice 

setting, for example during a home visit. 

 

A number of studies on single POC tests have been 

performed and published during the last few years. Most of 

them compared the quality of POC tests to routine 

laboratory methods4,5. Some investigated the influence of a 

POC test result concerning the decision-making of 

physicians9. A few studies assessed the physicians’ attitude 

towards POC tests in a general practice setting, for example 

Butler et al in 2008 and Pulcini et al in 201210,11. Cals et al. 

reported the present use of POC testing and needs for the 

future of Dutch general practitioners (GPs)12. No 

investigation has yet been performed to find out which POC 

tests are used by GPs in Germany in a daily setting. 

 

Therefore, this investigation was conducted to determine 

which POC tests are known and used by GPs in Saxony, 

Germany. Furthermore, the usefulness GPs attribute to 

specific POC tests was investigated and possible differences in 

the use of POC tests between GPs and university-associated 

GPs who teach undergraduates (GPTUs) as well as between 

urban and rural GPs were elucidated. 
 

Methods 
 
Identification of POC tests 
 

Available POC tests were identified by searches in PubMed and 

using the search engine at http://www.web.de. The search was 

performed by a doctoral candidate of the authors’ department and 

supervised by a general practice trainee. Fifty-one possible 

applicable POC tests were found. Each test was reviewed for the 

specimen needed, the necessary time to get a test result and the 

equipment needed to perform the test. The criteria to include a 

POC test in the investigation were that the specimen was easily 

accessible under general practice conditions, that the test could be 

performed within a patient’s consultation in a reasonably short 

time, that little accessory equipment was necessary and that the 

test could be performed during a home visit. At the end, a list of 

27 POC tests resulted. All 27 POC tests included in the survey are 

easily available to GPs in Saxony. 

 

Design of the questionnaire 
 

The questionnaire used was self-designed with the assistance of a 

male GP, a psychologist and a general practice trainee. Three GPs 

participated in pilot tests to check comprehensibility and face 

validity. It was a three-sided questionnaire that also contained 

sociodemographic data of the GP. With regard to all 27 POC 

tests, four items had to be marked if the answer was yes: 'I know 

the tested parameter', 'I know how to interpret the parameter', 'I 

know that there is a point-of-care test for this parameter' and 'I use 

this point-of-care test'. The last question focused on the estimated 
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usefulness of the respective test: 'I think the test is …' (1, 'not 

useful'; 2, 'rather not useful'; 3, 'rather useful'; 4, 'very useful'). 

The answers to this question were dichotomously summarised as 

'not useful' and 'useful'. In a free-text section, the GPs were asked 

about the demand for further information concerning single POC 

tests. The questionnaire contained a short introductory letter and 

some short explanations about how to complete the form. 

 

Sample and survey 
 

The GPs were randomly selected from the register of 

members of the Kassenärztliche Vereinigung Sachsen (Saxon 

Association of Statutory Health Insurance Physicians KVS, 

http://www.kvs-sachsen.de). This is the most valid and up-

to-date register of physicians in Saxony. Their list of 

members contained a total of 1808 GPs in 2009. The GPTUs 

who were also members of the KVS (n=96 in 2009) had to be 

excluded during the selection process in order to prevent 

them from being selected for both groups. The resulting list 

of 1712 GPs was sorted alphabetically and numbered 

consecutively. Then, 244 numbers in the range of 1–1712 

(one in seven GPs) were randomly selected using the 

Statistical Package for Social Sciences v18.0 (SPSS; IBM 

Deutschland GmbH, http://www-01.ibm.com/software/ 

de/analytics/spss). These 244 GPs were contacted by mail in 

the first half of December 2009. The list of GPTUs was 

sorted alphabetically and numbered consecutively. For the 

mail survey, 48 numbers (one in two GPTUs) were randomly 

selected from the range of 1–96 using SPSS. Each potential 

participant was contacted once. There was no pre-warning or 

reminder. The participants received no incentives for 

participating in the survey. 

 

Statistical analysis and graphical presentation of 
data 
 

The coding of the data and the statistical analysis were 

performed with SPSS. Depending on the presence of normal 

distribution (Kolmogorov–Smirnov test), either Mann–

Whitney U-test or the independent sample t-test was used to 

compare means. For the comparison of frequencies, the χ² 

test or Fisher’s exact test was used. Differences were 

assumed as statistically significant for p<0.05. The graphical 

presentation of the results was created with GraphPadPrism 

v5.0 (GraphPad Software, http://www.graphpad.com/ 

scientific-software/prism/). Data in the text are given as 

mean ± standard deviation (SD). 
 
Ethics approval 
 

The study was conducted in accordance with the ethics committee 

of the Medical Faculty of Leipzig University. It acts according to 

the Declaration of Helsinki and the Professional Code for 

Physicians in Germany. No patients, patient data or human body 

materials were involved. This led to the conclusion that no ethical 

vote was necessary in this case. 
 

Results 
 
Sample description 
 

A total of 292 randomly selected GPs (48 GPTUs and 244 other 

GPs) were notified by mail. Due to incorrect address data, six 

letters were returned. Of the 286 GPs who were finally notified, 

31 GPTUs and 63 other GPs responded. 

 

The response rates for GPTUs and GPs were 64.6% and 

26.5%, respectively. The sociodemographic characteristics of 

the sample are presented in Table 1. In summary, no 

statistically significant differences between the responding 

GPs and GPTUs were found. 
 
Knowledge and utilisation of the POC tests 
 

The GPs knew 22.5±4.5 of the laboratory parameters, the 

GPTUs knew 22.9±4.3 (p=0.427). The amount of known POC 

tests was 11.6±4.9 vs 12.4±5.5 (GPs vs GPTUs; p=0.441). The 

amount of used POC tests was 5.5±2.3 vs 6.0±2.5 

(GPs vs GPTUs; p=0.431). Comparing the knowledge and 

utilisation of the single POC tests between GPs and GPTUs 

revealed no relevant or statistically significant differences except 

for the knowledge of the M2 pyruvate kinase POC test. This test 

was known to 27.0% of the GPs and 48.4% of the GPTUs 

(p=0.040). The knowledge and utilisation of the POC tests is 

presented in Figure 1. 
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Table 1:  Sociodemographic description of the responding general practitioners and the responding general 

practitioners who teach undergraduates. 

 
Characteristic All respondents 

(n=94)† 
GPTUs (n=31)† Non-GPTUs 

(n=63) 
GPTUs vs  
non-GPTUs 

Mean±SD or  
n (%) 

Mean±SD or  
n (%) 

Mean±SD or  
n (%) p value 

Age (years±SD) 50.5±8.4 50.7±8.5 50.4±8.4 0.860 
Sex    0.612 
 Female  55 (58.5) 17 (54.8) 38 (60.3)  
 Male  39 (41.5) 14 (45.2) 25 (39.7)  
Years in practice 13.8±6.9 14.5±6.3 13.5±7.1 0.511 
Academic degree (postgraduate research degree 
in medicine) 

   0.195 

 None  36 (38.3) 9 (29.0) 27 (42.8)  
 Medical doctor  58 (61.7) 22 (71.0) 36 (57.1)  
Additional qualification    0.826  
 Yes 47 (50.0) 16 (51.6) 31 (49.2)  
 No  47 (50.0) 15 (48.4) 32 (50.8)  
Practice structure    0.753 
 Solo practice  63 (67.0) 22 (71.0) 41 (65.1)  
 Group practice  29 (30.9) 9 (29.0) 20 (31.7)  
 Employed in a surgery  2 (2.1) 0 (0.0) 2 (3.2)  
† As previously described by Lippmann et al. (ref. 27).  
GPTU, general practitioner who teaches undergraduates. MD, medical doctor. SD, standard deviation 

 

 

 

 

Estimated usefulness of the POC tests 
 

Twelve of the 27 POC tests were estimated as 'rather useful' 

or 'very useful' by more than 50% of GPs who felt able to 

answer this item. Figure 2 summarises these results. There 

were no significant differences between GPs and GPTUs 

concerning the perception of the usefulness of the examined 

POC tests. Furthermore, no significant differences were 

found with regard to the perceived usefulness of the 

examined tests between GPs practising in rural and urban 

regions. 

 

Rural versus urban general practitioners 
 

The total amount of known laboratory parameters was not 

different between rural (n=43) and urban (n=57) general 

practitioners (rural vs urban: 22.8±4.5 vs 22.5±4.4; 

p=0.479). A statistically significant difference in respect of 

the knowledge of heart fatty acid binding protein 

(rural vs urban: 25.6% vs 9.8%; p=0.043) was detected. 

This was contrary to the findings regarding chlamydia 

(rural vs urban: 76.7% vs 92.2%; p=0.037). Rural GPs were 

aware of more POC tests than their urban colleagues (mean 

number of tests (rural vs urban): 13.3±5.5 vs 10.6±4.4; 

p=0.011). This difference was abundantly clear for the 

following tests: heart fatty acid binding protein (percentage 

of GPs aware (rural vs urban): 9.3% vs 0.0%; p=0.040), C-

reactive protein (72.1% vs 47.1%; p=0.014), prostate 

specific antigen (46.5% vs 25.5%; p=0.033), Helicobacter 

pylori (51.2% vs 21.6%; p=0.003), brain natriuretic protein 

test (34.9 vs 15.7%; p=0.031), and the H2-exhalation test 

(44.2% vs 21.6%; p=0.019). Despite these differences, there 

was no significant difference in the amount of used POC tests 

between rural and urban GPs (mean number of tests 

5.9±2.7 vs 5.5±2.2; p=0.875). 
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Figure 1:  Knowledge (grey) and utilisation (black) of point-of-care tests among general practitioners (n=94). 

 
 

 

The two statements ('I perform POC tests that are not 

mentioned in the questionnaire' and 'For the following 

parameters I would like to have a POC test') at the end of the 

questionnaire brought only single answers. 

 

Discussion 
 

This study investigated the use of POC tests among German GPs. 

Each GP knew on average 22.6±4.4 laboratory parameters and 

11.8±5.1 POC tests and used 5.7±2.4 of the selected tests. 

Twelve of the 27 POC tests were estimated as useful by the 

majority of GPs. In this investigation, the rural GPs were aware of 

more POC tests than their urban colleagues. 

As found in this study, POC tests that are commonly known 

and utilised allow monitoring diabetes or hypertension and its 

complications, diagnosing infections and testing for 

pregnancy (Fig1)6,10,13,14. Undoubtedly, the application of 

tests depends on the regional epidemiology. For example, 

and as supported by comparing the present study’s findings to 

those from India or South Africa, testing for infection-related 

parameters or causative organisms is more relevant in 

developing than in industrial countries15,16. As pointed out 

earlier, these problem fields reflect a large proportion of all 

reasons for encounter in a general practice setting1,2,17. 
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Figure 2:  Estimated usefulness (percentage of general practitioners who stated the rapid test is rather useful or 

very useful from all GPs who gave information about the estimated usefulness of the test) regarding specific 

point-of-care tests. The number of valid responses for the respective test is given in brackets. 

 

 

 

A factor other than consultation frequency that may influence 

the knowledge, use and attributed importance of diagnostic 

testing is therapeutic consequence (eg relating to use of 

antimicrobial agents). This was the case for infection-related 

parameters in the present survey and is consistent with the 

findings of Butler et al, who reported that general 

practitioners in the UK were excited about the concept of 

distinguishing bacterial from viral infection by a POC test10, 

as was also shown by others18. This may be considered to be 

one of the reasons for the development of new tests for 

infectious agents such as Mycoplasma pneumoniae19. 

In comparison with a Danish investigation that was focused 

on the C-reactive protein POC test20, much lower test 

utilisation (76.6% vs 22.3%) was found. This difference may 

be attributed to the different study design or other factors, 

for example rules for compensation of POC testing costs to 

GPs that differ among countries. 

 

Furthermore, a fact that might determine the knowledge and 

the utilisation as well as the attributed importance of different 

ready-for-use POC tests is the possibility of an underlying 

dangerous course of the problem that has to be managed. 

This and the reimbursement that covers the costs of 
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performing these tests21 may explain the relatively broad use 

and high importance of troponin and D-dimer POC tests 

(Figs1, 2). Acute myocardial infarction and pulmonary 

embolism are rare conditions in the GP’s consultation 

hours22,23 and, as described by Sodi et al24, the results of 

almost all measurements of troponin ordered by GPs are 

negative. They also state that patients with clinical suspicion 

of myocardial infarction should be referred to emergency 

departments to avoid harm due to delayed commencement of 

therapy. From this perspective, the usefulness of these tests in 

daily routine seems to be overestimated by GPs. 

Nevertheless, the benefit of the troponin POC test for ruling 

out dangerous courses in unclear cases of chest pain25 and 

thereby reducing diagnostic uncertainty might explain the 

high importance the GPs attributed to this test. Combined 

testing of troponin and heart fatty acid binding protein, as 

suggested by others26, is not performed in general practice 

since the determination of heart fatty acid binding protein is 

not even part of the current recommendation for myocardial 

infarction diagnosis. This in turn may explain why GPs are 

not acquainted with this test (Fig1). 

 

Both the estimated usefulness (Fig2) and the ratio of 

utilisation to knowledge indicate the importance GPs see in a 

POC test. The tests with a low attributed importance and a 

low ratio of utilisation to knowledge have the following in 

common: 

 

• Quantitative methods can be assumed to be superior 

to a (semi-)quantitative ready-to-use POC test. 

• Cases to apply the test in general practice (with a 

satisfactory pretest probability) are rare. 

• Alternative diagnostic methods are available to 

confirm the diagnosis. 

 

No difference was found in the utilisation of POC tests 

between rural- and urban-working GPs. This might reflect 

the well-developed infrastructure in Saxony where it is 

possible to send patient samples to a conventional laboratory 

every day. This is also in accordance with the conclusions 

drawn by Davids et al that existing centralised laboratory 

services, poor quality assurance of POC tests and lack of staff 

capacity deter the use of more rapid tests at POC16. 

 

Strengths of the study 
 

Only a few surveys have investigated the perception of the 

general practitioners and consider several tests. The present 

investigation was not limited to a single POC test. In 

addition, the authors examined differences between rural and 

urban GPs and checked if the involvement in academic 

training of undergraduate medical students influences 

knowledge and utilisation behaviour in respect of POC tests. 

 

Limitations of the study 
 

This investigation was performed during the influenza season 

and H1N1 pandemic in December 2009, which may have led 

to a bias in the results for the influenza POC test data. The 

respondents were not a representative sample of all Saxon 

GPs and the response rate was low27. However, the 

responding GPTUs were representative of all responding GPs 

regarding all assessed sociodemographic variables, as 

described earlier27. In particular, the low response rate is a 

known problem in general practice research28-30 and similar 

response rates are considered as high by other authors31. 

Despite low response rates, resulting samples are not 

necessarily biased32,33. Nevertheless, reminders, pre-warnings 

or incentives might have raised the response rate. 

 

As a further possible limitation it can be argued that this study 

examined only a few potential influence factors regarding the 

GPs’ perceptions of usefulness of POC tests by using 

univariable comparisons (GPs vs GPTUs, rural vs urban 

practice environment). Future studies with substantially 

larger sample sizes might reveal other influences, for example 

an association with a specific treatment focus of the GPs or 

different characteristics of the patient populations to which 

the service was provided. 

 

Another limitation is that the literature search in the run-up 

to the study was not performed systematically. 
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Conclusions 
 

GPs commonly use POC tests. The amount of different POC 

tests used and the number of POC tests that appear useful to 

GPs is small. Further research should elucidate the 

effectiveness of the different tests in a general practice setting 

regarding costs and quality of care. It should also be examined 

whether POC tests are used correctly by GPs and which 

barriers to the use of POC tests exist in general practice. 
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