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Abstract 

Background Due to their fast turnaround time and user-friendliness, point-of-care tests (POCTs) possess a great 
potential in primary care. The purpose of the study was to assess general practitioners’ (GPs) perspectives on POCT 
use in German primary care, including utilization, limitations and requirements.

Methods We conducted a cross-sectional survey study among GPs in Germany (federal states of Thuringia, Bremen 
and Bavaria (Lower Franconia), study period: 04/22–06/2022).

Results From 2,014 GPs reached, 292 participated in our study (response rate: 14.5%). The median number of POCTs 
used per GP was 7.0 (IQR: 5.0–8.0). Six POCTs are used by the majority of surveyed GPs (> 50%): urine dipstick tests 
(99%), glucose (urine [91%] and plasma [69%]), SARS-CoV-2 (80%), urine microalbumin (77%), troponin I/T (74%) and 
prothrombin time / international normalized ratio (65%). The number of utilized POCTs did not differ between GP 
practice type (p = 0.307) and population size of GP practice location (p = 0.099). The great majority of participating 
German GPs (93%) rated POCTs as useful diagnostic tools in the GP practice. GPs ranked immediate decisions on 
patient management and the increase in diagnostic certainty as the most important reasons for performing POCTs. 
The most frequently reported limitations of POCT use in the GP practice were economic aspects (high costs and 
inadequate reimbursement), concerns regarding diagnostic accuracy, and difficulties to integrate POCT-testing into 
practice routines (e.g. time and personnel expenses).

Conclusion Although participating German GPs generally perceive POCTs as useful diagnostic tools and numerous 
POCTs are available, several test-related and contextual factors contribute to the relatively low utilization of POCTs in 
primary care.

Keywords Point-of-care-tests, POCTs, Rapid tests, primary care, GP practice, Germany, Utilization, Diagnostic 
procedures, Survey

*Correspondence:
Robby Markwart
robby.markwart@med.uni-jena.de
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12875-023-02054-0&domain=pdf


Page 2 of 9Matthes et al. BMC Primary Care           (2023) 24:96 

Introduction
Point-of-care-tests (POCTs), also referred to as rapid 
tests, are laboratory procedures that are performed in 
the close proximity of patients and are characterized by 
their fast turnaround time as they typically yield results 
within 30  min [1]. POCTs support clinical-decision 
making during or very close to the time of consultation, 
which is particularly important in primary care where 
clinical decisions are made during the physician–patient-
encounter [2].

In the past years, the number of POCTs available for 
general practitioners (GPs) has steadily increased [3, 4]. 
Numerous studies on POCTs in outpatient care were 
performed, predominantly investigating the diagnos-
tic accuracy of POCTs [5, 6]. However, as shown by a 
regional survey, GPs in Germany only utilize a relatively 
small number of POCTs in routine healthcare [7]. These 
tests include urine dipstick tests, glucose, troponin, 
microalbumin and D-dimer. The limited use of POCTs in 
German primary care might be explained by several fac-
tors, such as reimbursement, feasibility and knowledge. 
Moreover, international studies indicate that physicians 
perceive only a small number of POCTs as valuable in 
clinical practice [8–10]. In addition to medical care in GP 
practices, German GPs also often provide medical care 
in home visits, for nursing home residents and in out-of-
hours emergency services. The perspectives of German 
GPs for POCT use in these outpatient care settings have 
not been studied yet. Integrating the perspectives and 
needs of physicians in the development of POCTs is piv-
otal for a successful implementation of novel POCTs for 
the use in the general practice. We therefore conducted 
a cross-sectional survey on POCT utilization, limitations 
and attitudes of GPs in Germany. Moreover, we investi-
gated whether various factors, such as GP work experi-
ence, GP practice type and time to receive test results 
from external laboratories, are associated with POCT 
utilization.

Methods
Study design
We conducted a cross-sectional questionnaire-based 
survey study among outpatient general practitioners in 
Germany. In addition to published research, results and 
experiences from our qualitative research approaches 
(focus group discussions and individual interviews) with 
GPs and POCT manufacturers were incorporated in the 
design of this study. In total, 2,052 GPs from three Ger-
man federal states received the questionnaire via mail 
and were asked to participate in our study (Thuringia: 
n = 1,378, Bremen: n = 456, Bavaria [Lower Franconia]: 

n = 218, study period: April  14th – June  30th 2022). Due 
to incorrect address data, 38 letters were returned. Other 
than working as a GP, no other inclusion or exclusion cri-
teria were applied. Contact information from GPs were 
derived from existing contact lists at our institutes. Each 
potential participant was contacted once. Questionnaires 
were sent back in a prepaid reply envelope. The study 
complies with the declaration of Helsinki and ethical 
approval was obtained from the Institutional Research 
Ethics Board of the Jena University Hospital (Registra-
tion No.: 2022–2594-Bef.). The participants received 
no financial incentives for participating in the survey 
but we applied several strategies [11] to increase the 
response rate, including pre-notification (newsletters, 
homepages, etc.), use of stamped return envelopes, men-
tioning university sponsorship and unconditional incen-
tives (summary of the survey results and an overview of 
reimbursable laboratory tests for GP practices listed in 
the German doctor’s fee scale). This study is part of the 
project POCT-ambulant (POCT-ambulatory) within the 
InfectoGnostics Research Campus Jena.

Questionnaire
The written questionnaire included twelve questions on 
POCT utilization and limitations as well as perspectives 
and attitudes of GPs towards POCT use in the general 
practice. In addition, participants were asked to provide 
individual characteristics, including gender, work expe-
rience, type of practice, employment status, population 
size of practice location and federal state. We used Lik-
ert scales, multiple choice and open text formats. Open 
text answers regarding barriers of POCT use were cat-
egorized into categories and subcategories in a joint 
deductive-inductive approach by two researchers (AM, 
RM). The questionnaire included a short cover let-
ter with information on the survey. The questionnaire 
was designed with the expertise of an interdisciplinary 
research team consisting of four experienced GPs and 
healthcare researchers (JB, FW, GS, IG), a work and 
organizational psychologist (AM) and a biochemist with 
expertise in primary care laboratory testing (RM). Fol-
lowing a participatory research approach, we discussed 
objectives, item selection, phrasing and feasibility of the 
questionnaire with GPs and other researchers within 
a 90  min research meeting in January 2021. During the 
design of the questionnaire, several GPs tested the pre-
final questionnaire and commented on comprehensibil-
ity, feasibility and the scope of the included questions. 
Only anonymous data were collected and participants 
were informed in a written statement that returning 
the questionnaire to our institute implied their consent 
for anonymous participation in the study. The German 
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questionnaire and an English translation are provided in 
the Additional file.

Data analysis
Raw data from the questionnaire were entered into 
Microsoft Excel 2016. Statistical analyses were per-
formed using R (version 4.1.2) [12] and RStudio (version 
2021.09.2) [13]. Missing or invalid values were excluded 
from the analysis. The Pearson’s  Chi2 test was used to 
test for statistically significant differences in categori-
cal variables between groups. The Fisher’s exact test for 
count data was performed when the  Chi2 approximation 
was inadequate, e.g. when sample sizes were small or the 
data were very unequally distributed among the cells of 
the table. The Kruskal–Wallis rank sum test was used 
to compare continuous variables (i.e. number of utilized 
POCTs per GP) from more than two independent groups 
of equal or different sample sizes. Pearson’s product-
moment correlation was used to analyse any potential 

association between the mean number of utilized POCTs 
per GP and (i) the work experience as GP and (ii) time to 
receive test results from external laboratories.

Results
Characteristics of the surveyed general practitioners
From the 2,014 GPs reached, 292 responded and par-
ticipated in our study, resulting in a response rate of 
14.5%. The characteristics of the participating GPs are 
summarized in Table  1. The majority of participating 
GPs (75%) had 8  years or more work experience as a 
GP (median: 15 years, interquartile range: 8—23 years) 
and 59% were female. Most surveyed GPs were self-
employed (85%) and worked in either single-handed 
(58%) or group practices (33%). The population size 
of the practice location was nearly equally distributed 
between rural communities (< 5,000 pop.), small towns 
(5,000—20,000 pop.), large towns (20,000—100,000 
pop.) and urban centres (> 100,000 pop.).

Table 1 Characteristics of general practitioners (GPs) surveyed

NR Not reported or invalid answer
a Percentage among valid answers (excluding NR)

Number of GPs reached 2,014

Number of GPs returning questionnaire (n, %a) 292 Response rate: 14.5%

Gender (n, %a)
 Female 170 59.4%

 Male 116 40.6%

 NR 6 -

Work experience as GP (median, interquartile range) 15 years IQR: 8 – 23

Employment status (n, %a)
 Self-employed GP 244 85.0%

 Employed in general practice 43 15.0%

 NR 5 -

Practice type (n, %a, 95% CI)
 Single-handed practice 168 57.9%

 Group practice 95 32.8%

 Ambulatory healthcare centre 25 8.6%

 Other 2 0.7%

 NR 2 -

Population size of practice location (n, %a)
 Rural community (< 5,000 pop.) 84 29.3%

 Small town (5,000—20,000 pop.) 70 24.5%

 Large town (20,000—100,000 pop.) 65 22.7%

 Urban centres (> 100,000 pop.) 67 23.4%

 NR 6 -

German federal state (n, %a)
 Thuringia 212 73.1%

 Bremen 45 15.5%

 Bavaria [Lower Franconia] 31 10.7%

 Other 2 0.7%

 NR 2 -
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Utilization of POCTs among general practitioners
Our survey shows that six POCTs are used by the major-
ity of surveyed GPs (> 50%), which include urine dipstick 
tests (99%), glucose (urine [91%] and plasma [69%]), 
SARS-CoV-2 (80%), urine microalbumin (77%), troponin 
I/T (74%) and prothrombin time / international normal-
ized ratio (65%) (Fig. 1). POCTs for D-dimer, erythrocyte 
sedimentation rate (ESR), Group A streptococcus (GAS), 
C-reactive protein (CRP), influenza virus and glycohemo-
globin (HbA1c) are used by much fewer GPs in Germany 
(11- 42%). Other POCTs, such as natriuretic peptides 
or procalcitonin (PCT) are utilized only by very few 
GPs (< 6%). Participating GPs rarely reported the use of 
other POCTs than those included in our questionnaire: 

vitamin D (n = 2), SARS-CoV-2 antibodies (n = 1), uric 
acid (n = 1), thyroid-stimulating hormone (TSH) (n = 1), 
Heliobacter pylori (n = 1) and Borrelia antibodies (n = 1), 
all of them available as POCTs for professional use in GP 
practices. Our analyses do not support that GPs from 
rural areas more frequently utilize troponin I/T POCTs 
compared to their colleagues from towns or urban cen-
tres (p = 0.056, see Additional file sTable  1 for detailed 
test statistics).

The median number of POCTs used per GP (either 
regularly or infrequently) was 7.0 (IQR: 5.0–8.0) and 
the median for regularly utilized POCTs was 5.0 (IQR: 
4.0–7.0). The number of utilized POCTs (either regu-
larly or infrequently) did not differ between GP practice 

Fig. 1 Utilization of POCTs among general practitioners. Utilization of POCTs reported by general practitioners (GPs) in Germany as percentages 
among all surveyed GPs (n = 292). Dark green: regular use (≥ 1 × in 14 days), light green: infrequent use (< 1 × in 14 days), grey: no use. Percentages 
within the bars are displayed if > 5%
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type (i.e. single-handed, group practice and ambulatory 
healthcare centre; p = 0.307) and population size of GP 
practice location (i.e. rural community, towns and urban 
centres; p = 0.099) (see Additional file sTable 2). Similarly, 
work experience as GP and the time to receive test results 
from external laboratories were not associated with the 
number of utilized POCTs (p = 0.866 and p = 0.139, 
respectively).

Perceived usefulness of POCTs in different primary care 
settings and barriers of POCT use in GP practices
Nearly all (93%) of the participating GPs perceived 
POCTs as very or rather useful diagnostic tools in the GP 
practice, while 7% rated POCTs as not useful (Fig. 2). The 
reported usefulness of POCTs in the GP practice was not 
different between GP practice type and population size 
of the practice location (p = 0.825 and p = 0.533, respec-
tively, see Additional material sTable  3). Although the 
majority (> 75%) of the surveyed GP perceived POCTs 
as useful in other primary care settings (i.e., home vis-
its, medical services in nursing homes, and out-of-hours 
emergency medical services), about 25% of the GPs rated 
POCT use as not useful in these settings. When asked for 
a prediction on the importance of POCTs in the next ten 
years compared to today, the majority (65%) of the sur-
veyed GPs predicted that the importance of POCTs will 
increase, while 30% of GPs predicted that the importance 
of POCTs will not change. Relatively few GPs (5%) think 
that POCTs will lose relevance in the next ten years.

When asked for major limitations and barri-
ers of POCT use in their GP practice, 231 GPs (79%) 
answered this question. Answers were provided in 
an open text format and were  categorized into five 

categories. The most frequently (n = 155) reported lim-
itation of POCT use were economic aspects, including 
high costs of POCTs and inadequate reimbursement 
(Table  2). Test-related limitations (n = 91), especially 
concerns regarding diagnostic accuracy, and difficul-
ties to integrate POCT-testing into practice routines 
(e.g. time and personnel expenses) were also frequently 
(n = 81) mentioned by participating German GPs as 
limitations for POCT use. Clinical aspects, such as 
low frequency of test occasion in GP practices or low 
impact on clinical decisions, were mentioned relatively 
infrequently (n = 18) by GPs.

GPs’ requirements for POCTs
In order to be feasible for routine use, a maximum test 
duration (from sampling to test result) of 10  min is 
accepted by 25% of GPs, while a duration of more than 
20  min is only adequate for 25% of GPs (median: 15, 
IQR: 10–20).

When asked on the importance of relevant POCT 
characteristics, participating GPs ranked high diagnos-
tic accuracy, high user-friendliness (including being 
integrable into practice routines) and fast test results 
as the most important characteristics (Table 3). Quan-
titative test result output and appropriate shelf life were 
ranked as the least important POCT properties.

Regarding the reason for performing POCTs, GPs 
ranked immediate decisions on patient management 
and the increase of diagnostic certainty as the most 
important reasons (Table 3). Improved patient satisfac-
tion was ranked as the least important reason for per-
forming POCTs.

Fig. 2 Perceived usefulness of POCTs in different primary care settings. Reported by general practitioners (GPs) in Germany as percentages among 
all surveyed GPs (n = 292); percentages within the bars are displayed if > 5%
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Table 2 Perceived limitations and barriers of POCT use in GP practices

Participating GPs (n = 292) were asked to report barriers and limitations of POCT utilization in GP practice (open text format). 231 GPs (79%) answered this question 
and mentioned a total 352 limitations and barriers. Answers were categorized into categories and subcategories in a joint deductive-inductive approach

Category and subcategory Example

Economic aspects (n = 155)
 High costs (n = 105) “Costs for devices and test stripes”

 Inadequate or lack of reimbursement (n = 50) “Reimbursement does not cover the costs or lack of reimbursement”

Test-related aspects (n = 92)
 Inferior diagnostic accuracy (n = 56) “Poor sensitivity/specificity”

 Limited shelf life (n = 17) “[Limited] shelf life, due to infrequent test use”

 Difficult handling (n = 8) “Insecurity of medical staff in performing the test”

 Required maintenance of devices (n = 6) “Frequent maintenance procedures of the devices”

 Other (n = 5) “Sampling material (pre analytical steps)”

Integrability into practice routine (n = 81)
 Time expenses (n = 33) “Time disadvantages, e.g. time to result; [POCTs] often not feasible in crowded GP practice”

 Personnel expenses (n = 14) “Substantial personnel expenses”

 Organizational consequences (n = 14) “Integrability into daily practice routines”

 Purchase of POCT devices (n = 11) “Various suppliers, confusing”

 Space requirement, incl. storage space (n = 5) “Laboratory [space] required”; “Storage of test equipment”

 Other (n = 4) “Bureaucratic burden”

Clinical aspects (n = 18)
 Limited clinical value (n = 11) “Not all tests are useful in rural GP practice”; “Often, they [POCTs] do not help me in my decision”

 Low frequency of test occasion (n = 7) “Infrequent use”; “Low utilization rate of devices”

Other (n = 6)
“Clinical experiences of GPs very heterogeneous”; “Fear of regress claims”

Table 3 Ranking of relevant POCT characteristics and reasons for performing POCTs

a GPs were asked to provide a ranking of predefined (i) POCT properties and (ii) reasons for performing POCTs by sorting from most important (1) to least important 
((i) 6, (ii) 5). In order to calculate a summarised score for each POCT property, the scores from all questionnaires were added up. An analogue calculation was 
conducted for the ranking of reasons for performing POCTs
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Discussion
In this study, we surveyed 292 German GPs on their uti-
lization, perspectives and requirements on point-of-care 
testing in primary care. Our study shows that the par-
ticipating GPs utilize only six POCTs on average in their 
routine work. However, the great majority of GPs rate 
POCTs as useful diagnostic tools in the GP practice and 
in other primary care settings, such as home visits and 
out-of-hours emergency medical services. Most surveyed 
GPs predict that POCTs will gain importance over the 
next ten years. On the other hand, GPs reported several 
limitations and barriers for POCT use, most noticeable 
economic aspects (i.e. high costs and lack of adequate 
reimbursement) and concerns regarding diagnostic test 
performance as well as time and personnel expenses.

POCT utilization
Our results on the most frequently utilized POCTs are 
similar to a survey conducted among GPs in the Ger-
man federal state of Saxony in early 2020 [7]. With the 
exception of SARS-CoV-2 rapid tests, all frequently uti-
lized POCTs are available for in-vitro-diagnostic pur-
poses since many years. Given the importance of fast 
test results during the ongoing COVID-19 pandemic, 
German GPs quickly implemented SARS-CoV-2 POCTs, 
including molecular tests that are now widely accepted 
among GPs, medical staff and patients [14, 15]. Notably, 
besides SARS-CoV-2 rapid tests, only relatively few Ger-
man GPs surveyed in our study utilize POCTs for infec-
tious diseases, such as CRP (utilized by less than 20% 
of GPs), influenza (15%), RSV (< 5%) and procalcitonin 
(< 5%). In contrast, GPs in other European countries, 
such as Norway and Sweden, more frequently use POCTs 
(e.g., CRP, group A streptococcus [> 65%]) for acute 
infections [16].

Factors related to POCT utilization in GP practices
Our survey shows that the great majority of German 
GPs rate POCTs as useful diagnostic tools in different 
primary care settings. The main reasons for perform-
ing POCTs are the possibility to decide immediately on 
further patient care as well as to increase diagnostic cer-
tainty of GPs. The positive attitude of participating Ger-
man GPs towards POCT use is somewhat contrary to the 
relatively limited spectrum of POCTs actually used in 
practice, which is explained by multiple factors, including 
factors on the level of the individual GP but also contex-
tual factors related to the German healthcare system.

A frequently reported limitation by the surveyed GPs is 
the perceived low diagnostic test performance of POCTs. 
Although GPs often express concerns regarding test per-
formance, the diagnostic accuracy of many POCTs have 

improved over time and many are not inferior to standard 
laboratory tests [17]. Moreover, GPs frequently reported 
difficulties in integrating POCT-testing into practice rou-
tines, which also includes time expenses. In German GP 
practices, the patient consultation time is 7 min on aver-
age [18], which leaves little time for additional diagnos-
tics measures, including POCTs. Importantly, in many 
treatment situations, rather than using POCTs, GPs base 
their clinical decision on their clinical experience, patient 
symptoms and anamnesis as well as external central labo-
ratory analyses.

In addition to these factors, POCT use in GP practices 
is influenced by factors related to the German healthcare 
system, such as reimbursement regulations. In fact, lack 
of adequate reimbursement and high costs of POCTs 
are the most reported barriers of POCT use. In Ger-
many, reimbursement of in-vitro laboratory tests in GP 
practices often does not exceed 1.50€ for patients with 
statutory health insurance (approx. 88% of the German 
population). As a result, performing POCTs is often not 
economical efficient for a GP. Moreover, Germany has 
a sufficient infrastructure of external central laborato-
ries that often provide results on the same day or early 
the next day after sample collection, which may reduce 
the actual need for performing POCTs in GP practices. 
In our survey, 75% of the GPs reported that results from 
external laboratory analyses are usually available after 
less than 18  h when the patient sample was sent to the 
laboratory before noon.

In addition, a variety of other factors is relevant for 
the GPs’ decision to implement a POCT in practice, but 
evaluation studies in primary care do often not address 
these aspects [19]. For example, our survey shows that 
high user-friendliness and being integrable into practice 
routines are major test characteristics that POCTs should 
possess to be considered for use in GP practices. In addi-
tion, the views of patients may also play a significant role 
in German GPs’ consideration of POCTs, which should 
be addressed in future studies.

GP characteristics and POCT utilization
There is evidence that GPs in rural areas more com-
monly apply certain POCTs compared to their colleagues 
in urban areas, such as troponin I/T [20]. However, our 
analyses show that troponin I/T use as well as over-
all POCT utilization and perceived usefulness were not 
different between GPs from rural areas and those from 
urban centers. This might be explained by the fact that 
the ambulatory healthcare infrastructure (laboratory 
infrastructure [21], availability of GP practices and hospi-
tals [22], etc.) is relatively homogenous across Germany. 
Moreover, in our study, POCT utilization and perceived 
usefulness was independent from the clinical experience 
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and practice type. Similarly, a survey among primary 
care physicians from UK could not identify any signifi-
cant relationships between demographic factors (time 
to receive blood test results, distance of practice from 
nearest emergency department and practice size) and the 
numbers of conditions for which respondents considered 
that POCTs would be helpful [23].

Representativeness of the surveyed GPs
The relatively low participation rate of 14.5% and inclu-
sion of GPs from only three out of sixteen German fed-
eral states in combination with the overrepresentation 
of Thuringian GPs raises the question on the generaliz-
ability of our results. However, when compared to official 
statistics [22, 24], our sample of 292 GPs is reasonably 
representative for the German GP population. For exam-
ple, the distribution of different practice types as well 
as the rate of self-employed GPs is very similar to the 
total German GP population. Moreover, the population 
size of practice locations resembles the distribution of 
urban and rural areas in Germany, although in our study 
GPs from rural areas are slightly overrepresented. Simi-
larly, female GPs are overrepresented (60%) in our study 
(national ratio of female GPs: 49%).

Strengths and limitations
From our knowledge, our study is the first survey among 
German GPs on POCT utilization, limitations and atti-
tudes towards POCT diagnostics. The questionnaire was 
designed by an interdisciplinary research team consist-
ing of GPs and researchers in the field of POCT appli-
cation. We cannot exclude a selection bias towards GPs 
with more positive attitude towards POCTs since par-
ticipation was voluntary. Another limitation is that many 
questions asked for overall views on POCT use, although 
answers often dependent on the specific POCT, clinical 
situation and contextual factors. We addressed this limi-
tation during the design of the questionnaire by selecting 
aspects and choosing a wording that allowed an overall 
rating. In addition, participants were asked in the intro-
ductory text to take on a superordinate role and give 
answers that were as generally valid as possible.

Conclusion
German GPs rate POCTs as useful diagnostic tools as 
they support clinical decision-making immediately 
at the point-of-care and increase their diagnostic cer-
tainty. However, several barriers result in a relatively 
low utilization of POCTs, including high costs, per-
ceived inferior diagnostic accuracy as well as increased 
time and personnel expenses. Moreover, contextual 
factors also contribute to the slow implementation of 

POCTs in German GP practices, such as inadequate 
reimbursement, sufficient central laboratory infrastruc-
ture as well as scarce evidence on POCT effectiveness 
in the primary care setting. Further research is needed 
to assess the value of POCTs, addressing aspects that 
are relevant for GPs, such as the impact on clinical 
decision-making and practice routines as well as user-
friendliness and clinical effectiveness.
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