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Abstract 

Background  Recruitment for surveys has been a great challenge, especially in general practice.

Methods  Here, we reported recruitment strategies, data collection, participation rates (PR) and representativeness 
of the PRICOV-19 study, an international comparative, cross-sectional, online survey among general practices (GP 
practices) in 37 European countries and Israel.

Results  Nine (24%) countries reported a published invitation; 19 (50%) had direct contact with all GPs/GP practices; 
19 (50%) contacted a sample of GPs /GP practices; and 7 (18%) used another invitation strategy. The median partici-
pation rate was 22% (IQR = 10%, 28%). Multiple invitation strategies (P-value 0.93) and multiple strategies to increase 
PR (P-value 0.64) were not correlated with the PR. GP practices in (semi-) rural areas, GP practices serving more 
than 10,000 patients, and group practices were over-represented (P-value < 0.001). There was no significant correlation 
between the PR and strength of the primary care (PC) system [Spearman’s r 0.13, 95% CI (-0.24, 0.46); P-value 0.49]; 
the COVID-19 morbidity [Spearman’s r 0.19, 95% CI (-0.14, 0.49); P-value 0.24], or COVID-19 mortality [Spearman’s r 0.19, 
95% CI (-0.02, 0.58); P-value 0.06] during the three months before country-specific study commencement.

Conclusion  Our main contribution here was to describe the survey recruitment and representativeness of PRI-
COV-19, an important and novel study.
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Introduction
Online surveys, already very common in (international) 
opinion research and organisational research [1], became 
a crucial tool during the COVID-19 pandemic as an 
alternative to traditional postal surveys, allowing for the 
collection of real-time data despite the global restrictions 
that were put in place [2]. Online surveys come with vari-
ous advantages: ease of use for the respondent, ease of 
data entry for the researcher, low cost, a wide range of 
options for disseminating the survey, and flexibility of 
question design [3]. However, recruitment for surveys, 
not only virtual, to ensure an adequate response rate and 
a representative sample for the target population has 
always been a great challenge [4]. Low recruitment rates 
are common and can impact data quality, resulting in 
representativeness problems comparable to convenience 
samples [5–8].

In this paper, we report on the recruitment strategies, 
data collection, participation rates and representativeness 
of the PRICOV-19 study, an international comparative, 
cross-sectional, online survey among general practition-
ers (GPs) in 37 European countries and Israel [9]. The 
PRICOV-19 study collected information using an online 
self-reported questionnaire on how GP practices were 
organised during the COVID-19 pandemic to guarantee 
safe, effective, efficient, patient-centred, and equitable 
care; and assessed the shift in roles and tasks in practice 
and the wellbeing of staff members during the pandemic. 
The data collection took place between November 2020 
and June 2021 for most participating countries. Due to 
its scale and multi-country design, the PRICOV-19 study 
also explored which practice and health care system 
characteristics were associated with better care and how 
GP practices coped with COVID-19 related challenges. 
Its results may suggest which features of health systems 
and general practice organization must be reinforced 
to prepare primary care systems across Europe against 
future pandemics.

The main contribution of this paper was to describe the 
survey recruitment and representativeness of the PRI-
COV-19 study, an important and novel study, and reflect 
on what could be done in the recruitment, and data col-
lection for future large-scale cross-country studies in pri-
mary care. Specifically, this paper has five aims:

(1)	 to report the strategies used to recruit GP practices 
within the PRICOV-19 study;

(2)	 to report the resulting participation rate per coun-
try and whether participating countries reached the 
target number of GP practices requested in the PRI-
COV-19 protocol;

(3)	 to explore associations between recruitment strate-
gies and participation rates;

(4)	 to assess the representativeness of the actual 
response group referring to whether the GP prac-
tices in the response group represents the popula-
tion GP practices regarding background charac-
teristics of the population of GP practices in the 
country.

(5)	 to explore whether participation rates among coun-
tries were correlated to country health system char-
acteristics, i.e., to the strength of the primary care 
(PC) system [10], the burden due to the COVID-19 
pandemic during the first wave (urgency effect), 
and the burden in the months before the survey 
(workload effect).

The added value of our analysis is threefold. First, it 
provides important information for readers of the sepa-
rate papers based on the data of the PRICOV-19 study, 
some of which have been published already [11–21], 
others in preparation. Specifically, our work provides 
adequate information on recruitment strategies, partici-
pation rates, and representativeness that may facilitate 
the interpretation of the PRICOV-19 findings after con-
sidering potential biases and generalisability. Secondly, 
the experiences of the PRICOV-19 study are relevant to 
the design of future international comparative surveys of 
general practice, such as the PaRIS survey developed by 
the OECD [22]. Finally, exploring whether the participa-
tion rates are correlated to country health system charac-
teristics may provide insights about potential factors that 
can be considered in the design of future multi-country 
survey studies in PC.

Methods
Ethical approval
The study was conducted according to the guidelines of 
the Declaration of Helsinki. The Research Ethics Com-
mittee of Ghent University Hospital approved the proto-
col of the PRICOV-19 study (BC-07617). Research ethics 
committees in the different partner countries gave addi-
tional approval if needed in that country. All participants 
gave informed consent on the first page of the online 
questionnaire. All data were anonymised, and all raw 
data that could lead to the identification of the respond-
ents were permanently removed.

PRICOV‑19 study design
The PRICOV-19 study was initiated by Quality and 
Safety Ghent, the expert centre on quality and patient 
safety in PC and transmural care at Ghent University 
(Belgium). For this study, an international research con-
sortium with over 45 universities and research institutes 
from 38 countries was formed. The study was conducted 
in 37 European countries: Austria, Belgium, Bosnia and 
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Herzegovina, Bulgaria, Croatia, Cyprus, Czech Republic, 
Denmark, Estonia, Finland, France, Germany, Greece, 
Hungary, Iceland, Ireland, Italy, Kosovo*, Latvia, Lithu-
ania, Luxembourg, Malta, Moldova, The Netherlands, 
North Macedonia, Norway, Poland, Portugal, Romania, 
Serbia, Slovenia, Spain, Sweden, Switzerland, Turkey, 
Ukraine, and the United Kingdom; and in Israel.

A self-administered, web-based questionnaire was used 
to collect information on GP practices. The average time 
of the questionnaire completion was 20 min. The inten-
tion was that only one person per practice (usually a GP 
or a practice manager) would respond to avoid duplica-
tion of practice characteristics. A detailed description 
of the development and validation of the questionnaire 
is in the study protocol, including a pilot study in Flan-
ders (Belgium) [9]. The final version of the questionnaire 
consisted of 53 items divided into six topics: (a) infection 
prevention; (b) patient flow for COVID and non-COVID 
care; (c) dealing with new knowledge and protocols; (d) 
communication with patients; (e) collaboration; (f ) well-
being of the respondent; (g) and characteristics of the 
respondent and the practice [9]. The Research Electronic 
Data Capture (REDCap) platform [23] was used for data 
collection. Specifically, we used this software to host the 
questionnaire in all languages, send out invitations to the 
national samples of GP practices, and securely store the 
participants’ answers [23].

Additional data collection on the sample selection 
and recruitment approaches
In each country, the consortium partner(s) were 
requested to recruit GP practices following two consid-
erations: (a) a recruitment procedure based on drawing 
a random sample among all GP practices in the country 
was preferred over convenience sampling and (b) each 
unit of analysis should represent a practice (one response 
per practice was required). PRICOV-19 aimed to sample 
between 80 and 200 GP practices per country, depend-
ing on the size of the country [9]. Since the PRICOV-19 
study was not externally funded, consortium partner(s) 
in each country worked voluntarily.

Partners logged all the steps in the recruitment pro-
cedure, including strategies to increase the participation 
rate in an online structured questionnaire (see Additional 
file 1 Table S1). In addition, all partners were encouraged 
to report any additional information they considered rel-
evant to the invitation strategy and the strategy they used 
to increase the participation rate.

Extracted variables
Based on the database, including the data on recruit-
ment strategies as reported by country coordinators, we 
extracted the invitation strategy category, i.e., published 

invitation and where it was published (i.e., newsletter, 
social media, Medical Association website, and multi-
ple venues), direct contact with all GP practices in the 
country, contact with a sample of GP practices, and other 
strategies. For countries that contacted all GP practices 
or invited a sample of GP practices, we also extracted the 
origin of the contact list (i.e., government or governmen-
tal organisation, National College of GPs, previous study, 
GPs who were known to or had collaborated with the 
country coordinator before, another origin). For coun-
tries that did not use a published invitation, we recorded 
how the invitation was sent (i.e., by e-mail, post, phone 
call, or other). For countries that contacted a sample of 
GP practices, we also recorded the sample selection pro-
cess (random, convenience, or mixed selection process), 
whether stratification was used, and if so, stratified for 
what. For all invitation strategies, we extracted who was 
reached (GPs /GP trainees, practice managers, other) 
and whether all regions of the country were reached, 
and if they reached a part of the country, which regions 
were included. We also extracted the estimated number 
of GP practices invited to participate by each invitation 
strategy; we extracted the number of GP practices invited 
to participate separately for countries that used a sin-
gle strategy and countries that used multiple strategies. 
Finally, we recorded whether participating countries used 
strategies to increase the participation rate, and if so, the 
strategy they used (reminders, financial incentives, keep-
ing the participant informed about the study results, 
offering accreditation points to the participant, other). 
For countries that used reminders, we also recorded 
the number of reminders and how they were sent (by 
e-mail, by phone, other). Finally, we reported the num-
ber of participating countries that used a single strategy 
and countries that used multiple strategies to increase 
participation.

Based on the merged final database that included the 
survey data from all participating countries (response 
population), we extracted the variables on the GP prac-
tice location, GP practice size, and GP practice type. For 
each participating country, we calculated the proportion 
of GP practices per location category [urban vs. town/
suburbs vs. (semi-) rural]; per category of the number of 
patients registered or – when there was no patient reg-
ister – the size of population in the area served (up to 
2500 vs 2501 to 10,000 vs. 10,001 to 50,000 vs more than 
50,000); and per practice type [i.e., practice with one GP 
(solo) vs. practice with two GPs (duo) vs. group practice].

Additional data
To assess representativeness of the response groups per 
country, we requested additional information (see Addi-
tional file  1 table  S2) from each country coordinator 
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on the total number of GP practices in the country, the 
proportion of GP practices per location [urban vs town/
suburbs vs (semi-) rural], per practice size category (GP 
practices with up to 2,500 registered patients, with 2,501 
to 5,000 patients, with 5,001 to 10,000 patients, with 
10,001 to 50,000 patients, and GP practice with more 
than 50,000 registered patients), and per practice type 
[practice with one GP (solo), practice with two GPs (duo), 
and group practice]. Country coordinators provided this 
from official registries or – if there were no official popu-
lation data – they gave an estimate.

In addition, for each country, we used the strength of 
the PC system based on published indicators [24–26] (see 
Additional file 1 table S3). Specifically, the focus of the set 
of indicators to assess the strength of the PC system was 
on the structure (governance, financing, workforce devel-
opment), process (access, continuity, coordination, com-
prehensiveness) and outcome (quality, efficiency, equity) 
of PC systems [25]. The data were collected across Europe 
by reviewing (inter)national literature and statistical 
databases, and consulting panels of national experts [25]. 
For each country, we also recorded cumulative COVID-
19 cases (per 1 million) and COVID-19 mortality (per 1 
million) during the first wave (May 2020); and COVID-19 
incidence (per 1 million) and COVID-19 mortality (per 1 
million) during the three months before starting the data 
collection for the PRICOV-19 study [27] (see Additional 
file 1 table S3).

Outcomes
First, we described the invitation strategies used to 
recruit GP practices across 38 countries. We categorised 
invitation strategies with a publicly advertised invitation, 
e.g., through a newsletter or a publicly available website, 
direct invitation of all GP practices, invitation of a sample 
of GP practices, and other invitation strategies.

Second, we calculated the participation rate as the ratio 
of the number of GP practices that at least filled in the 
first part of the questionnaire to the number of GP prac-
tices that received an invitation to participate in the study 
[28], as reported by the country coordinator. We also 
reported whether the number of participating GP prac-
tices in each country reached the requested aim in the 
PRICOV-19 protocol.

To explore representativeness, we examined how well 
the PRICOV-19 response group represents the popula-
tion in terms of the distribution in the population of GP 
practices by location, practice size, and type of practice 
for each country, as reported by country coordinators.

Finally, we explored whether participation rates varied 
among countries based on the strength of the PC system 
and intensity of the COVID-19 pandemic as indicated by 
the COVID-19 morbidity and mortality during the first 

three months since the onset of the pandemic and during 
the three months before the start of PRICOV-19 data col-
lection in each country.

Statistical analyses
Data were presented as absolute numbers and percent-
ages for binary and categorical variables, and as median 
with interquartile range (IQR) for continuous variables. 
We described the estimates of GP practices invited to 
participate per invitation strategy category. We separately 
described the estimates of GP practices reached in coun-
tries that used multiple invitation strategies. To explore 
whether the use of multiple invitation strategies and the 
use of multiple strategies to increase participation rate 
were correlated to the participation rate, we presented 
the number of countries using multiple invitation strat-
egies and the number of countries using multiple strat-
egies to increase the participation rate per participation 
rate quartile. We hypothesised that the use of multiple 
invitation strategies or multiple strategies to increase 
participation correlated with higher participation rates. 
Comparisons were performed using the Pearson Chi-
Square test or the Fisher’s Exact test as appropriate.

To examine how well the PRICOV-19 response group 
represents the population in terms of the distribution 
of the population of GP practices according to location, 
practice size, and type for each country, as reported by 
country coordinators, we used the standard approach to 
conduct the one-sample chi-square test [29]. To have a 
pragmatic approach given the challenges in multi-coun-
try surveys among GPs, we assumed that a less than 10%-
point difference is reasonably close to the population 
distribution. We further explored representativeness by 
comparing countries that reached the target number of 
participating GP practices; countries that invited only a 
random sample; countries that invited a mixed sample 
including a randomly selected sample; and countries that 
invited all GP practices.

To explore whether country health system character-
istics were correlated to the participation rate, we com-
pared the strength of the primary health care system, 
COVID-19 morbidity, and mortality during the first 
three months since the onset of the COVID-19 pandemic 
and during the three months before the country-specific 
study commencement and participation rate in each 
country. We hypothesised that a less strong primary care 
(PC) system [10], a higher burden due to the COVID-19 
pandemic during the first wave (urgency effect), and a 
lower burden in the months before the survey (workload 
effect) might be correlated to a higher participation rate. 
Comparisons were performed using the Spearman rank 
correlation coefficient r with 95% confidence intervals 
(CIs).
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For all comparisons, the null hypothesis was that there 
is no difference among countries per participation rate 
quartile, and we considered statistically significant a two-
tailed P-value less than 0.05. All analyses were performed 
with IBM SPSS Statistics for Windows, Version 26.0. 
(IBM Corp, Armonk, NY, USA), and Microsoft Excel, 
MS Office 2019 (Microsoft Corp, Redmond, Washington, 
USA).

Results
Flow of recruitment and data collection
Figure  1 shows the flow of recruitment for all 38 coun-
tries. Countries collected the data at different points in 
time. The largest number of countries collected data from 
January 2021 to May 2021. The number of GP practices 
who completed at least the first part of the survey was 
more than 5400 ranging between 13 and 636 across the 
participating countries.

Recruitment approaches and participation rate
Based on the responses by each country coordinator, out 
of the 38 participating countries, 9 (24%) reported that 
they published an invitation to participate; 19 (50%) had 
direct contact with all GPs /GP practices; 19 (50%) con-
tacted a sample of GPs /GP practices; and 7 (18%) used 

another invitation strategy. Table  1 shows the summary 
of each invitation strategy as reported by each country 
coordinator. Eleven (30%) of the 38 countries used multi-
ple invitation strategies.

Table 2 shows the estimated number of people reached 
from countries that reported the same single invitation 
strategy. The number of people reached from countries 
that used multiple invitation strategies is shown sepa-
rately in Table 2.

Additional file 1 table S4 shows the sampling selection 
process and the participation rate per country. More than 
half of the countries [n = 21 (55%)] used a convenience 
sample, 3 (8%) used a mixed sampling process including a 
random sample; and 3 (8%) countries used only a random 
sample. Out of the 27 countries that did not invite the 
total GP practice population, 5 (19%) also used a strati-
fied sample (Additional file 1 table S4). The participation 
rate ranged from 2 to 94%. Most countries [28, (74%)] 
reached the target number of participating GP practices 
(see Additional file 1table S4). The median participation 
rate among 38 countries was 22% (IQR 10%, 28%).

As shown in Table  3, all countries reported having 
used at least one strategy to increase the participa-
tion rate. Thirty-six (95%) out of the 38 countries sent 
reminders (usually 1 to 3 reminders per invited GP 

Fig. 1  Number of countries per month recruiting general practices between November 2020 and December 2021
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practice); most of them by e-mail (34 countries; 94%) 
(Table  3). Twelve (32%) out of the 38 countries used 
multiple strategies to increase participation (Table 3).

Neither the use of multiple invitation strategies nor 
the use of multiple strategies to increase participation 

Table 1  Invitation strategies used by the country coordinators. 
Eleven countries used more than one strategy

Invitation strategy Number of countries 
reporting this 
component,
n (%)

Published invitation (N = 9)

Where published?

  As a newsletter (Institutions, Journals) 2 (22.2)

  In social media 4 (44.4)

  On Medical Association website 2 (22.2)

  Multiple venues 1 (11.1)

Who was reached?

  GPs /GPs trainees 9 (100)

  Practice managers 6 (66.7)

  Othera 1 (11.1)

Which region(s) in the country?

  Whole country 7 (77.8)

  Specific region(s) 2 (22.2)

Direct contact with all GP practices (N = 19)

  Who was reached?

  GPs /GP trainees 19 (100)

  Practice managers 11 (57.9)

  Otherb 1 (5.3)

Οrigin of the contact list

  Government or a governmental organisa-
tion

3 (15.8)

  National College of GPs (or equivalent) 11 (57.9)

  Previous study 3 (15.8)

  Known GPs / GPs collaborated with before 9 (47.4)

  Otherc 2 (10.5)

Which region(s) in the country?

  Whole country 17 (89.5)

  Specific region(s) 2 (10.5)

How the invitation was sent

  By post 1 (5.3)

  By e-mail 18 (94.7)

  Participants were reached by phone 1 (5.3)

  Otherd 3 (15.8)

Contact with a sample of GP practices (N = 19)

  Who was reached?

  GPs /GP trainees 18 (94.7)

  Practice managers 10 (52.6)

  Other 0

Οrigin of the contact list

  Government or a governmental organisa-
tion

6 (31.6)

  National College of GPs (or equivalent) 6 (31.6)

  Previous study 4 (21.1)

  Known GPs / GPs collaborated with before 10 (52.6)

  Othere 3 (15.8)

Sample selection

  Random sample 3 (15.8)

Table 1  (continued)

Invitation strategy Number of countries 
reporting this 
component,
n (%)

  Convenience sample 13 (68.4)

  Mixed selection process 3 (15.8)

  Sample stratification used?

  No 14 (73.7)

  Yesf 4 (21.1)

  Yes, for part of the sampleg 1 (5.3)

Which region(s) in the country?

  Whole country 15 (78.9)

  Specific region(s) 4 (21.1)

How the invitation was sent

  By e-mail 19 (100)

  Participants were reached by phone 3 (15.8)

  Otherh 4 (21.1)

Other invitation strategy used (N = 7)

  Who was reached?

  GPs /GP trainees 6 (85.7)

  Practice managers 3 (42.9)

  Other 0

Which region(s) in the country?

  Whole country 5 (71.4)

  Specific region(s) 2 (28.6)

How the invitation was sent

  By e-mail 6 (85.7)

  Participants were reached by phone 2 (28.6)

  Otheri 2 (28.6)

GP General practitioner
a Germany also included primary care internists
b Turkey also included postgraduate physicians
c Serbia used a Medical Chamber list; and Turkey used a university list of 
GP-alumni and GP-trainees
d North Macedonia included a viber group of GPs; Bosnia and Herzegovina and 
Poland did not provide specific information
e Czech Republic used a list of the initiative ‘Young Practitioners’; the 
Netherlands used a sample of practices of the Nivel Healthcare Professionals 
Registries, and Romania included a list of family doctors from an insurance 
organization
f Kosovo* stratified the sample by gender; Greece and Spain by geographical 
area; and Austria by gender and geographical area
g Belgium stratified part of the sample by geographical area
h Spain used Whatsapp; Kosovo* included a printed copy of the questionnaire 
given in person; Bosnia and Herzegovina and Romania did not provide specific 
information
i Israel printed copies of the survey for participants in conferences; Belgium did 
not provide specific information
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was correlated with the participation rate (see Addi-
tional file 1 table S5).

Representativeness of participating GP practices
Table 4 shows the distribution of the GP practice location 
in the population and the response group for each coun-
try. Across the entire sample, GP practices in towns and 
suburbs were under-represented, while GP practices in 
(semi-) rural areas were over-represented (standard chi-
square test 443,57; P-value < 0.001).

Table 5 shows the distribution of the GP practice size 
in the population and the response group for each coun-
try. Across the entire sample, GP practices including 
more than 10,000 patients, were over-represented, while 
smaller GP practices were under-represented (standard 
chi-square test 1549.26; P-value < 0.0001).

Table  6 shows the distribution of the GP practice 
type in the population and the response group for each 
country. Across the entire sample, group practices were 
over-represented, while solo and duo GP practices were 
under-represented (standard chi-square test 555.05; 
P-value < 0.001).

Our results did not change when we limited our data 
to countries that reached the target number of participat-
ing GP practices; to countries that invited only a random 
sample; to countries that invited a mixed sample includ-
ing a randomly selected sample; and to countries that 

invited the total number of GP practices. (see Additional 
file 1 table S6).

Potential explanations for variation in participation
Across all participating countries, there was no signifi-
cant correlation between the participation rate and the 
strength of the PC system [Spearman’s r 0.13, 95% CI 
(-0.24, 0.46); P-value 0.49]. There was no significant cor-
relation between the participation rate and the COVID-
19 morbidity [Spearman’s r -0.08, 95% CI (-0.39, 0.24); 
P-value 0.62] and mortality [Spearman’s r 0.05, 95% CI 
(-0.27, 0.37); P-value 0.75] during the first wave. Finally, 
there was no significant correlation between the partici-
pation rate and the COVID-19 morbidity [Spearman’s 
r 0.19, 95% CI (-0.14, 0.49); P-value 0.24] and mortality 
[Spearman’s r 0.19, 95% CI (-0.02, 0.58); P-value 0.06] 
during the three months preceding the survey.

Discussion
We start with a brief overview of the main findings for 
each aim and discuss the findings per aim. Afterwards, 
we address some more general points of discussion. We 
will then propose recommendations for future interna-
tional comparative studies in general practice, based on 
the experience in the PRICOV-19 study.

Table 2  Estimates of the number of GP practices invited to participate per invitation strategy

IQR Interquartile range
a  Lithuania and Romania used a sample of GP practices combined with another strategy; Luxembourg and Norway used a published invitation combined with direct 
contact of all GP practices; Bosnia and Herzegovina, North Macedonia, and Serbia used a published invitation combined with a sample of GP practices and with 
direct contact of all GP practices; Belgium and Israel used a published invitation combined with a sample of GP practices and with another strategy; and Portugal and 
Ukraine used a sample of GP practices combined with direct contact with all GP practices

Invitation strategy Reported number of 
GP practices invited to 
participate

Published invitation only (N = 2)

  Participants invited, min – max 1669 – 2580

  Participants invited, median (IQR) 2125 (1897, 2352)

Direct contact of all GP practices only (N = 12)

  Participants invited, min – max 130 – 30,000

  Participants invited, median (IQR) 950 (560, 1569)

Contact of a sample of GP practices only (N = 10)

  Participants invited, min – max 40 – 873

  Participants invited, median (IQR) 331 (104, 575)

Other invitation strategy used only (N = 3)

  Participants invited, min – max 293 – 1270

  Participants invited, median (IQR) 746 (520, 1008)

Countries that used multiple invitation strategiesa (N = 11)

  Participants invited, min – max 40 – 11,200

  Participants invited, median (IQR) 425 (213, 1072)
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Main findings
Our first aim was to describe the recruitment strategies 
used. The invitation strategies used in most participat-
ing countries in the PRICOV-19 study included a pub-
lished invitation, such as a newsletter or on social media, 
contacting all GP practices in the country, or contact-
ing a sample of GP practices. Almost one-third of the 
countries reported using multiple invitation strategies. 
All countries used strategies to increase the participa-
tion rate, mainly through reminders by e-mail. Recruit-
ment strategies and the combinations used, were diverse, 
balancing between a consequent strategy according to 
the study protocol to achieve comparability between all 
countries and adaption to the local situation. Adaptation 
to the local situation is crucial and the national coordi-
nators played an important role in deciding on the strat-
egy to use and its implementation. One problem was 
that – for confidentiality reasons – it was unknown who 
among the original samples had responded and who had 
not. Consequently, reminders had to be sent to the whole 
sample, including the GPs who had already responded. 
Whether multiple reminders might have been annoying 

especially for those who had already responded or might 
have increased the risk of overburdening doctors who 
were already stretched during to the COVID-19 pan-
demic remains unclear. However, based on a previous 
study, multiple reminders did not have a major effect on 
response patterns [30].

Our second aim was to present the participation rate 
and the target set in the study protocol. The participa-
tion rate varied among countries, with a median of just 
over 20%. More than two-thirds of the countries reached 
the target number of participating GP practices, accord-
ing to the PRICOV-19 protocol. The participation rate 
was in line with previous surveys among healthcare 
professionals [31, 32]. In general, using online question-
naires to reach a large sample of the population of inter-
est may be relatively quick and inexpensive but usually 
results in low response rates [2]. We may think that the 
digital divide only applies to categories of patients [33]; 
however, digital abilities might differ among GPs as well 
and generally be better in some countries than in others 
[34]. Of course, the study coordinators in the participat-
ing countries of the PRICOV-19 study took several steps 
to maximise participation rates, such as increasing their 
effort, providing incentives, creating a favourable sur-
vey climate, and preparing field workers. Most countries 
generally managed to overcome difficulties related to the 
country’s infrastructure and the pandemic burden, and 
successfully contributed valuable information for the 
study. Due to the anonymised data collection, the pos-
sibility of duplicate responses cannot be excluded. This 
might have led to an overestimated participation rate and 
over-coverage error [35]. However, several steps were 
taken to ensure duplicate responses were not included in 
the final database.

Our third aim was to assess the relationship between 
recruitment strategies and the participation rate. Our 
analysis showed that the participation rate was correlated 
neither to the use of multiple invitation strategies by the 
countries nor to the number of additional strategies to 
increase the response rate. The easy conclusion would be 
to say that it does not matter what strategy is used; and 
therefore, to use the cheapest strategy might be consid-
ered. However, that would be wrong. The fact that we did 
not find the expected relationship is probably related to 
the fact that the country coordinators had to customise 
their recruitment strategy to the national circumstances. 
The effect of this customisation can only be assessed in 
much larger samples of countries or in pooled data sets 
of comparable recruitment data, to analyse different 
combinations of strategies.

Our fourth aim relates to the representativeness of the 
response groups. The distribution of characteristics of 
the GP practices in the response groups differed from the 

Table 3  Strategies used to increase the participation rate

a Belgium reported that to some participants, they sent more than 3 reminders
b Reminders were sent via Facebook in Denmark; via WhatsApp groups and 
direct communication in Croatia; while Bosnia and Herzegovina, Kosovo*, 
Luxembourg, and Norway did not provide specific information
c Ireland mentioned the survey at one webinar and a note was placed on the 
homepage of their website; Poland promoted information about the study on 
the website of the College of GPs and during its national congress; Bulgaria, 
Croatia, Germany, and the UK did not provide specific information

Strategy Number of countries 
reported this component, 
n (%)

Sending out reminders 36 (95)

Number of reminders sent

  Up to 2 15 (42)

  Up to 3a 11 (31)

  Up to 4 5 (14)

  At least 4 1 (3)

  Up to 5 4 (11)

How the reminders were sent

  By e-mail 34 (94)

  Participants were reached by phone 9 (25)

  Other b 6 (17)

  Giving a financial incentive 1 (3)

  Keeping the participant informed 
about the study results

10 (26)

  Offering accreditation points 1 (3)

Other strategy c 6 (16)

  Number of strategies used

  One strategy 26 (68)

  Multiple strategies 12 (32)
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Table 4  Urbanisation of the practice location; estimation of the population distribution and distribution in the response group in 
percentages

Country Group Practice location

Big citiesb Town and suburbsb (Semi-) Ruralb

Austria Population 35 25 40

Response group 27 15 58

Belgium Populationa 25 75

Response group 52 48

Bosnia and Herzegovina Population 40 20 40

Response group 40 30 30
Bulgaria Population 15 70 15

Response group 58 15 27

Croatia Population 30 25 45

Response group 47 22 32

Cyprus Population 90 9 1

Response group 53 21 26

Czech Republic Population 55 25 20

Response group 64 9 27
Denmark Population 35 25 40

Response group 54 22 24

Finland Population 40 40 20

Response group 37 20 42

France Population 60 20 20

Response group 41 20 39

Germany Population 20 50 30

Response group 29 21 50

Greece Population 14 62 24

Response group 16 12 72

Hungary Population 39 33 28

Response group 51 24 25
Iceland Population 80 10 10

Response group 60 27 13

Ireland Population 35 45 20

Response group 39 20 41

Israel Population 50 30 20

Response group 59 22 19
Italy Population 45 25 30

Response group 33 26 41

Kosovo* Population 25 15 60

Response group 50 30 20

Latvia Population 49 44 8

Response group 38 26 35

Lithuania Population 37 58 5

Response group 46 23 31

Malta Population 20 65 5

Response group 8 50 42

Moldova Population 5 12 83

Response group 22 17 62

Netherlands Population 54 17 29

Response group 28 23 50
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distribution in the corresponding national populations. 
Specifically, there was an over-representation of (semi-) 
rural GP practices, GP practices that included more 
than 10,000 registered patients, and group GP practices, 
while there was an under-representation of GP practices 
located in towns and suburbs, GP practices including 
fewer registered patients, and solo or duo GP practices. 
Significant differences between the distribution in the 
response group and the national population were also 
found among countries that reached the target number of 
participating GP practices, invited a random sample, and 
invited the total population of GPs in the country. Since 
the information on the characteristics of the GP prac-
tices that did not participate was not available for sev-
eral countries, we attempted to assess representativeness 
by comparing the response groups of participating GP 
practices to national population data on the distribution 
of practice location, size, and type of GP practices. The 
participating GP practices were not representative of any 
of these characteristics. A potential explanation might 
be the differences in implementation of the PRICOV-19 
study protocol among countries, which led to over-rep-
resentation or under-representation of GP practices with 
certain characteristics. It was probably more practical for 
practices in semi-rural and rural locations and for prac-
tices with more human resources to complete the PRI-
COV-19 survey than for practices in towns and suburbs, 

and for small practices with one or two GPs with limited 
time and support. One might expect better representa-
tiveness in countries with larger numbers of respondents; 
however, this was not the case.

The fifth and final aim was to explain the participation 
rate. We hypothesized that the strength of the PC system 
in a country [10], the burden due to the COVID-19 pan-
demic during the first wave (urgency effect), and during 
the months before study commencement (urgency or 
workload effect) might be correlated to the participa-
tion rate. Based on our findings, the participation rate 
was not related to any of these characteristics. However, 
a potential correlation between higher COVID-19 mor-
tality rates in the 3-month period before the start of the 
data collection and higher participation rates cannot be 
excluded. This period differed between countries. Our 
reasoning was that the COVID-19 mortality in the period 
just before the start of the survey could indicate the 
urgency of the situation as well as the workload in the GP 
practices and that this would influence the willingness to 
participate. Mortality data are more comprehensive than 
confirmed cases, as the latter depends on the population’s 
willingness to undergo a test and the country’s policy 
regarding testing, but the mortality is also influenced by 
testing policy [36, 37]. However, the results did not reach 
statistical significance by the conventional boundary 
value. We should note here that a high P-value does not 

Table 4  (continued)

Country Group Practice location

Big citiesb Town and suburbsb (Semi-) Ruralb

Portugal Population 45 27 20

Response group 33 24 43

Romania Population 40 27 33

Response group 75 14 12

Slovenia Population 40 30 30

Response group 57 21 30
Spain Population 63 36

Response group 24 20 55

Sweden Population 23 50 22

Response group 25 31 44

Switzerland Population 33 33 33

Response group 25 20 55

Turkey Population 85 5 10

Response group 83 2 15
United Kingdom Population 43 40 17

Response group 54 29 17
a Belgium: population data for the whole country (Flanders and Wallonia)
b Bold numbers represent ≤ 10%-point or less difference between population and response. Out of 93 cells, 33 are within the 10%-point band. Three countries have all 
cells within the 10%-point band; four countries have 2 cells within the 10%-point band; 16 countries have 1 cell within the 10%-point band; and 8 countries have no 
cells within the 10%-point band
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Table 5  Size of the practice based on the number of registered patients or area population; estimation of the population distribution 
and distribution in the response group in percentages

Country Group Practice size

 ≤ 2500b 2501–5000b 5000 -10000b 10,001 -50000b  > 50000b

Belgium Populationa 80 13 5 2

Response group 54 28 15 4
Bosnia and Herzegovina Population 90 10

Response group 33 30 28 8 3

Bulgaria Population 80 18 1 1

Response group 72 22 5 1
Croatia Population 98 2

Response group 98 2
Cyprus Population 95 1 1 3

Response group 86 14 0 3
Czech Republic Population 75 20 5

Response group 82 9 9
Denmark Population 50 40 9 1

Response group 16 54 27 3
Estonia Population 65 15 10 10

Response group 52 16 25 7
Finland Population 2 3 20 55 20

Response group 81 9 0 10 0

France Population 50 35 10 4 1

Response group 51 32 13 3 1
Germany Population 10 20 60 10

Response group 46 32 16 6
Greece Population 7 5 14 60 14

Response group 20 6 13 54 7
Hungary Population 97 3

Response group 85 14

Iceland Population 10 10 20 60

Response group 13 10 13 63
Ireland Population 60 25 10 5

Response group 31 31 32 5
Israel Population 80 20

Response group 39 33 25 4

Italy Population 50 10 40

Response group 42 27 28

Kosovo* Population 55 26 13 4 2

Response group 57 2 15 22 2
Latvia Population 95 4 1

Response group 86 13 1
Lithuania Population 43 21 16 17 2

Response group 31 12 19 35 4
Malta Population 90 10

Response group 42 17 8 25 8

Moldova Population 85 10 5

Response group 17 15 29 31 8

Netherlands Population 28 53 15 4

Response group 29 44 21 6
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prove that our groups are equal or that there is no cor-
relation. High P-values indicated that our evidence from 
our sample might not be strong enough to suggest a cor-
relation exists in the population. A correlation between 
mortality during the three months before the data collec-
tion and participation rate might exist, but it is possible 
that the correlation is too small, that the sample size is 
too small, or that there is too much variability to detect 
it. Thus, more participating countries might be neces-
sary to explore potential country-level correlations. It is 
also likely that the response pattern could be influenced 
by other unmeasured variables or confounders that 
increased variability.

General discussion of important themes
The first issue we want to discuss in more detail con-
cerns using random sampling or a form of convenience 
sampling. Very few countries implemented a recruitment 
strategy based on a random sample or used a random 
sample in addition to other sample selection strategies. 
Using non-probabilistic sampling methods may yield sys-
tematic sampling error by including a fraction of the GP 
practice population in the country. As in previous studies 
[10], the country coordinators received uniform instruc-
tions for random sampling but also had to consider the 
feasibility of the suggested procedures in the context of 
their own country. Moreover, there were no financial 

resources to support the study implementation in each 
country. The study was based on the voluntary work of 
the participating teams. Consequently, the country coor-
dinators had to use their creativity to come as close as 
possible to the suggested procedures within the restric-
tions of time, money, and national circumstances and this 
all happened during the COVID-19 pandemic. To reduce 
non-response bias [38] in some countries, there has been 
a stepwise deviation from the original instructions when 
it turned out that these were not resulting in the expected 
participation rate.

Related to the choice between random and convenience 
sampling is the problem of a selective response group 
that does not reflect the population of all GP practices. 
Our analysis has shown that the participating GP prac-
tices were not representative of specific characteristics of 
the populations in the participating countries, even for 
countries that used random sampling. Random sampling 
is only possible when a sampling frame is available and 
accessible to researchers. The information about the pop-
ulation distribution was an estimate by the country coor-
dinators in a number of countries due to a lack of official 
national data on the GP population. Thus, in specific 
cases there may be a discordance between the expected 
percentage of certain types of GP practices, e.g., all GP 
practices should have a population of less than 2500 
according to the country coordinator, and the percentage 

Table 5  (continued)

Country Group Practice size

 ≤ 2500b 2501–5000b 5000 -10000b 10,001 -50000b  > 50000b

Norway Population 100

Response group 16 45 37 3
Portugal Population 2 3 30 53 12

Response group 1 2 29 67

Romania Population 3 85

Response group 18 1 72

Slovenia Population 80 20

Response group 96 4

Spain Population 46 54

Response group 12 7 13 67 1
Sweden Population 5 10 80 5

Response group 2 11 38 48

Serbia Population 100

Response group 27 11 21 26 16

Turkey Population 60 40

Response group 11 21 17 52
a Belgium: population data for the whole country (Flanders and Wallonia)
b Bold numbers represent ≤ 10%-point difference between population and response. Out of 155 cells, 58 are within the 10%-point band. Six countries have all cells 
within the 10%-point band; one country has 4 cells within the 10%-point band; four countries have 3 cells within the 10%-point band; 7 countries have 2 cells within 
the 10%-point band; 7 countries have 1 cell within the 10%-point band; and 6 have no cells within the 10%-point band
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of population categories as reported by participating GP 
practices from the same country. This observation high-
lights the importance of the availability to researchers of 
national registry data that describes important charac-
teristics of the total population of GP practices in each 
country. That may facilitate researchers to implement 
probability sampling with appropriate stratification or 
multi-stage sampling methods, which may yield more 
representative samples.

We should acknowledge that it is a matter of debate 
whether it makes much of a difference whether we have 
a random sample with a very low response rate or a con-
venience sample. In the end, both are (perhaps equally) 
biased. Another consideration is that the quality of the 
answers may be better in a convenience sample; how-
ever, as far as we know, research evidence for this is 
lacking. The common-sense reasoning would be that 
those who are more involved in a subject, are more moti-
vated to participate, perhaps more knowledgeable about 
the subject and take more time to fill out the questions 
meticulously. In a survey like the PRICOV-19 study, we 
need both an adequate number of respondents and a 
good quality of data. In addition, we also need the right 
respondents to minimise selection bias and lack of rep-
resentativeness. However, despite these problems, the 
PRICOV-19 study may well suggest answers to specific 

Table 6  Practice type (solo, duo, or group practice); estimation 
of the population distribution and distribution in the response 
group in percentages

Country Group Practice type

Solob Duob Groupb

Austria Population 89 8 3

Response group 65 18 16

Belgium Populationa 20 20 60

Response group 36 20 46

Bosnia and Herzegovina Population 25 30 45

Response group 37 8 53
Bulgaria Population 85 15

Response group 72 10 18

Croatia Population 95 4 1

Response group 93 5 2
Cyprus Population 98 1 1

Response group 58 29 13

Czech Republic Population 80 10 10

Response group 45 36 18
Denmark Population 46 25 29

Response group 19 24 57

Estonia Population 65 20 15

Response group 34 25 40

Finland Population 1 1 98

Response group 13 9 71

France Population 35 20 45

Response group 25 18 56

Germany Population 50 30 20

Response group 29 28 42

Greece Population 100

Response group 12 6 79

Hungary Population 23 77

Response group 87 10 3

Iceland Population 100

Response group 13 7 80

Ireland Population 20 25 55

Response group 15 18 66

Italy Population 50 10 40

Response group 39 13 47
Kosovo* Population 55 30 13

Response group 23 3 68

Latvia Population 99 1

Response group 93 5 1
Lithuania Population 36 22 42

Response group 4 23 73

Malta Population 80 15 5

Response group 58 42

Moldova Population 100

Response group 22 8 69

Netherlands Population 19 45 36

Response group 10 36 54

Table 6  (continued)

Country Group Practice type

Solob Duob Groupb

Norway Population 10 30 60

Response group 4 4 91

Portugal Population 2 3 95

Response group 100
Romania Population 85 10 5

Response group 72 23 5

Slovenia Population 100

Response group 86 9 5
Spain Population 100

Response group 1 2 97
Switzerland Population 10 25 60

Response group 27 22 49

Turkey Population 15 40 40

Response group 12 11 74

United Kingdom Population 100

Response group 6 94
a Belgium: population data for the whole country (Flanders and Wallonia)
b  Bold numbers represent ≤ 10%-point or less difference between population 
and response. Out of 93 cells, 42 are within the 10%-point band. Five countries 
have all cells within the 10%-point band; 7 countries have 2 cells within the 10%-
point band; 16 countries have 1 cell within the 10%-point band; and 3 countries 
have no cells within the 10%-point band
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research questions and contribute to generating new 
hypotheses [39].

We should bear in mind that these problems are not 
unique to national surveys among GPs and other PC 
professionals; however, they are more important in 
international comparative research [40]. International 
cross-sectional surveys on general practice may provide 
valuable data on the organisation and quality of care of 
GP practices. However, to ensure the generalisability 
of the findings, we need a well-designed protocol to be 
uniformly implemented among participating countries. 
Based on our experience in the PRICOV-19 study, this 
was difficult to happen. However, it is difficult to gener-
alise from experiences in the PRICOV-19 study to future 
studies; whether the context and urgency of the COVID-
19 pandemic have been a motivator for everybody 
involved remains unclear.

Despite the suggestions above, a uniform approach to 
data collection across countries using probabilistic sam-
pling methods might still be difficult. Statistical methods, 
such as propensity score methods and survey weighting, 
to achieve unbiased estimates that may be generalisable 
to the original target population may also have limita-
tions [41]. The differences in the size of the response 
groups are less of a problem in the analysis of the interna-
tional survey data, if we apply multilevel analyses (MLA) 
[42]. Nonetheless, the aims of the PRICOV-19 study were 
partly descriptive rather than inferential: how do GP 
practices in different countries organise their work during 
the pandemic? However, questions that ask for an expla-
nation were also posed. In the explanatory analysis where 
we look at associations or determinants, the results tend 
to be less sensitive to lack of representativeness.

Some practical recommendations for future studies
The recruitment strategy and the realised response – 
although, relatively high compared to other interna-
tional surveys of general practice – in the PRICOV-19 
study, challenged one of the biggest problems in PC /GP 
research: How to recruit GPs properly for high-quality 
research. We have extensively described and analysed 
the recruitment of GPs in this paper in order to do (even) 
better in the future. Based on the analysis and the experi-
ences of the partners in PRICOV-19, we propose several 
recommendations:

–	 Invest in the motivation of all partners involved; this 
was done in the PRICOV-19 study through regu-
lar consortium meetings, weekly updates, webinars, 
and meetings (including social events) at conferences 
during the study [9]. This approach is a possible 
explanation for the PRICOV-19 study similar par-
ticipation rates as compared to previous studies [31, 

32]. However, future studies may be benefitted from 
a design that enhances all stakeholders’ engagement 
from the very beginning of the study according to the 
relevant published guidelines [43].

–	 A satisfactory participation rate does not guarantee 
representativeness of the studied population [44]. 
Therefore, before the recruitment begins, researchers 
in all participating countries should ideally agree on 
which population characteristics the response group 
needs to be representative for [45]. This will facilitate 
the stratification and application of survey weights 
[45].

–	 Efforts should be made to collect characteristics 
of the population of GPs and the sample that is 
approached in each country. Based on the experi-
ence in the PRICOV-19 study, including informed 
estimates from experts when population data are 
unavailable in a country may sometimes yield in 
discordances that are difficult to interpret. Thus, all 
countries should participate in developing core PC 
characteristics measures that will comply with har-
monised, unambiguous definitions. This will help 
assessing representativeness of the main characteris-
tics between the sampling framework and population 
data [45].

–	 Whenever possible, participating countries could 
include at least a small component of a random sam-
ple to assess the presence and potential effects of 
selection bias [46].

–	 To our knowledge, this is the first publication 
addressing the efforts to achieve high response rates 
to questionnaires through mixed strategies, irrespec-
tive of the socio-economic or healthcare or primary 
care status of the country involved; and thus, it is 
important that there is replication in a second study 
in the future. The success of the approach may be 
likely due to its multifactorialness and the flexibility 
in its application, since it is probable that some strat-
egies are only used under certain conditions. How-
ever, more research would be welcomed to clarify 
this.

–	 Our study was focused on PC/GP. However, there 
is no reason to believe that it would only work with 
GPs. Other fields in health systems research may also 
apply these strategies and expand the knowledge of 
this approach.

Conclusions
The PRICOV-19 study is the first to provide empirical 
data from so many countries on how practices responded 
to the COVID-19 pandemic. It managed to bring 38 
countries together to contribute valuable information 
on the delivery of high-quality care in GP practices, the 
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well-being of the respondents, and possible task changes 
during the COVID-19 pandemic. Despite all efforts, 
our work showed that the study might be susceptible 
to sampling and response bias, and thus, the generalis-
ability of the findings may be compromised. The imple-
mentation of an amalgamation of recruitment strategies 
among countries balancing between a consequent strat-
egy according to the study protocol and adaption to the 
local situation and the lack of harmonised, unambigu-
ous definitions of major PC characteristics measures 
are suggested as the main reasons for compromising 
the PRICOV-19 representativeness. Sample selection 
and potential bias is an important issue that affects the 
opportunity for publication in top-rated journals. How-
ever, perfect should not be the enemy of good. The PRI-
COV-19 study comprehensively developed a database 
including valuable information on GP practice character-
istics associated with the quality of provided care and the 
extended efforts GP practices made to deal with the com-
plexity of the COVID-19 pandemic. In addition, the PRI-
COV-19 study provided evidence of potential issues that 
might need attention in the future. To that end, our work 
was also important in reflecting on what could be done 
in recruitment and data collection for future large-scale 
European and other cross-country studies in PC.

Abbreviations
CI	� Confidence Interval(s)
COVID-19	� Coronavirus Disease 2019
GP(s)	� General Practitioner(s)
IQR	� Interquartile Range
MLA	� Multilevel Analyses
OECD	� Organisation for Economic Co-operation and Development
PC	� Primary Care
PR	� Participation Rates
REDCap	� Research Electronic Data Capture

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12875-​024-​02438-w.

Supplementary Material 1.

Acknowledgements
Not applicable.

About this supplement
This article has been published as part of BMC Primary Care Volume 24 Sup-
plement 1, 2023: COVID-19 and beyond – lessons for the future of primary 
care. The full contents of the supplement are available online at https://​bmcpr​
imcare.​biome​dcent​ral.​com/​artic​les/​suppl​ements/​volume-​24-​suppl​ement-1.

Note
*All references to Kosovo, whether the territory, institutions, or population, in 
this project shall be understood in full compliance with the United Nations 
Security Council Resolution 1244 and the ICJ Opinion on the Kosovo declara-
tion of independence, without prejudice to the status of Kosovo.

Authors’ contributions
AT was involved in the national data collection and additional national infor-
mation, collected the COVID-19 data around the time of the survey in each 
country and designed and performed the analyses and wrote the first draft 
of the paper; PG was involved in the national data collection and additional 
national information and designed the analyses and commented on the drafts 
of the paper; EvP was involved in the national data collection and additional 
national information and was responsible for the international data collec-
tion and cleaning and commented on the drafts of the paper; KV collected 
the COVID-19 data around the time of the survey in each country and was 
responsible for the additional national data cleaning and commented on 
the drafts of the paper; RA was involved in the national data collection and 
additional national information and participated in analyses and commented 
on the drafts of the paper; KH was involved in the national data collection and 
additional national information and commented on the drafts of the paper; ES 
was involved in the national data collection and additional national informa-
tion and commented on the drafts of the paper; StSt was involved in the 
national data collection and additional national information and commented 
on the drafts of the paper; VT was involved in the national data collection and 
additional national information and commented on the drafts of the paper; 
SW was the principal investigator of the PRICOV-19 and commented on the 
drafts of the paper. All authors have read and agreed to the published version 
of the manuscript.

Funding
The PRICOV-19 data collection was undertaken without funding in individual 
countries. A small grant was received by Ghent University from the European 
General Practice Research Network (EGPRN) to cover data cleaning; no grant 
number applies. There was no role of the funding body in the conceptualiza-
tion, design, data collection, analysis, decision to publish, or preparation of the 
manuscript.

Availability of data and materials
The anonymized data is held at Ghent University and is available to par-
ticipating partners for further analysis upon signing an appropriate usage 
agreement.

Declarations

Ethics approval and consent to participate
The study was conducted in accordance with the Declaration of Helsinki and 
was approved by the Research Ethics Committee of Ghent University Hospital 
(project number BC-07617). Additional research ethical approval was obtained 
in participating countries if required in that country or by the participating 
institution’s policies.

Consent for publication
The responses were anonymous; however, all respondents provided informed 
consent at the start of the survey. The article does not report individual partici-
pant’s data in any form (including images, videos, voice recordings etc.).

Competing interests
The authors declare no competing interests.

Author details
1 Research Unit for General Medicine and Primary Health Care, Faculty 
of Medicine, School of Health Sciences, University of Ioannina, 45110 Ioan-
nina, Greece. 2 Netherlands Institute for Health Services Research (Nivel), 3500 
BN Utrecht, The Netherlands. 3 Department of Sociology, Utrecht University, 
3584 CS Utrecht, The Netherlands. 4 Department of Human Geography, 
Utrecht University, 3584 CS Utrecht, The Netherlands. 5 Department of Public 
Health and Primary Care, Ghent University, 9000 Ghent, Belgium. 6 Depart-
ment of Urology and General Practice, Faculty of Medicine, Medical University 
of Plovdiv, Plovdiv, Bulgaria. 7 Unit Health Services Research and Telemedi-
cine in Primary Care, Medical University of Vienna, Vienna, Austria. 8 Institute 
of General Practice, Friedrich-Alexander University Erlangen-Nürnberg (FAU), 
91054 Erlangen‑Nuremberg, Germany. 9 Department of Family Medicine, 
Shupyk National Healthcare University of Ukraine, Kiev, Ukraine. 

https://doi.org/10.1186/s12875-024-02438-w
https://doi.org/10.1186/s12875-024-02438-w
https://bmcprimcare.biomedcentral.com/articles/supplements/volume-24-supplement-1
https://bmcprimcare.biomedcentral.com/articles/supplements/volume-24-supplement-1


Page 16 of 17Tatsioni et al. BMC Primary Care          (2023) 24:290 

Received: 29 April 2023   Accepted: 21 May 2024

References
	1.	 Couper MP. Review: web surveys: a review of issues and approaches. 

Public Opin Q. 2000;64(4):464–94.
	2.	 Hlatshwako TG, Shah SJ, Kosana P, Adebayo E, Hendriks J, Larsson EC, 

Hensel DJ, Erausquin JT, Marks M, Michielsen K, Saltis H, Francis JM, Wout-
ers E, Tucker JD. Online health survey research during COVID-19. Lancet 
Digit Health. 2021;3(2):e76–7.

	3.	 Evans JR, Mathur A. The value of online surveys. Internet Res. 
2005;15:195–219.

	4.	 Patel M, Doku V, Tennakoon L. Challenges in recruitment of research 
participants. Adv Psychiatr Treat. 2003;9(3):229–38.

	5.	 Loughland CM, Carr VJ, Lewin TJ, Barnard RE, Chapman JL, Walton JM. 
Potential sampling and recruitment source impacts in schizophrenia 
research. Psychiatry Res. 2004;125(2):117–27.

	6.	 Addington J, McGregor L, Marulanda D, Raedler T. Recruitment strategies 
for the detection of individuals at clinical high risk of developing psycho-
sis. Epidemiol Psychiatr Sci. 2013;22(2):181–5.

	7.	 Lee H, Schepp KG. Lessons learned from research with adolescents with 
schizophrenia and their families. Arch Psychiatr Nurs. 2013;27(4):198–203.

	8.	 Hernandez M, Franco R, Kopelowicz A, Hernandez MY, Mejia Y, Barrio 
C, López SR. Lessons Learned in Clinical Research Recruitment of 
Immigrants and Minority Group Members with First-Episode Psychosis. J 
Immigr Minor Health. 2019;21(1):123–8.

	9.	 Van Poel E, Vanden Bussche P, Klemenc-Ketis Z, Willems S. How did gen-
eral practices organize care during the COVID-19 pandemic: the protocol 
of the cross-sectional PRICOV-19 study in 38 countries. BMC Prim Care. 
2022;23(1):11.

	10.	 Groenewegen PP, Gress S, Schafer W. General Practitioners’ Participation 
in a Large, Multicountry Combined General Practitioner-Patient Survey: 
Recruitment Procedures and Participation Rate. Int J Fam Med 2016; 
4929432.

	11.	 Collins C, Clays E, Van Poel E, Cholewa J, Tripkovic K, Nessler K, de Rouffig-
nac S, Šantrić Milićević M, Bukumiric Z, Adler L, Ponsar C, Murauskiene L, 
Ožvačić Z, Windak A, Asenova R, Willems S. Distress and wellbeing among 
general practitioners in 33 countries during COVID-19: results from the 
cross-sectional PRICOV-19 study to inform health system interventions. 
Int J Environ Res Public Health. 2022;19(9):5675.

	12.	 De Sá e Silva B, Ožvačić Adžić Z, Vanden Bussche P, Van Poel E, Seifert 
B, Heaster C, Collins C, Tuz Yilmaz C, Knights F, de la Cruz Gomez Pellin 
M, Astier Peña MP, Stylianou N, Gomez Bravo R, Cerovečki V, Klemenc 
Ketis Z, Willems S. Safety Culture and the Positive Association of Being 
a Primary Care Training Practice during COVID-19: The Results of the 
Multi-Country European PRICOV-19 Study. Int J Environ Res Public Health. 
2022;19(17):10151.

	13.	 Collins C, Van Poel E, Šantrić Milićević M, Tripkovic K, Adler L, Bjerve Eide T, 
Murauskiene L, Windak A, Nessler K, Tahirbegolli B, Willems S. Practice and 
System Factors Impact on Infection Prevention and Control in General 
Practice during COVID-19 across 33 Countries: Results of the PRICOV 
Cross-Sectional Survey. Int J Environ Res Public Health. 2022;19(13):7830.

	14.	 Groenewegen P, Van Poel E, Spreeuwenberg P, Batenburg R, Mallen C, 
Murauskiene L, Peris A, Pétré B, Schaubroeck E, Stark S, Sigurdsson EL, 
Tatsioni A, Vafeidou K, Willems S. Has the COVID-19 Pandemic Led to 
Changes in the Tasks of the Primary Care Workforce? An International Sur-
vey among General Practices in 38 Countries (PRICOV-19). Int J Environ 
Res Public Health. 2022;19(22):15329.

	15.	 Windak A, Nessler K, Van Poel E, Collins C, Wójtowicz E, Murauskiene L, 
Hoffmann K, Willems S. Responding to COVID-19: The Suitability of Pri-
mary Care Infrastructure in 33 Countries. Int J Environ Res Public Health. 
2022;19(24):17015.

	16.	 Van Poel E, Collins C, Groenewegen P, Spreeuwenberg P, Bojaj G, Gabrani 
J, Mallen C, Murauskiene L, Šantrić Milićević M, Schaubroeck E, Stark S, 
Willems S. The Organization of Outreach Work for Vulnerable Patients 
in General Practice during COVID-19: Results from the Cross-Sectional 
PRICOV-19 Study in 38 Countries. Int J Environ Res Public Health. 
2023;20(4):3165.

	17.	 Fomenko E, Keygnaert I, Van Poel E, Collins C, Gómez Bravo R, Korhonen P, 
Laine MK, Murauskiene L, Tatsioni A, Willems S. Screening for and Disclo-
sure of Domestic Violence during the COVID-19 Pandemic: Results of the 
PRICOV-19 Cross-Sectional Study in 33 Countries. Int J Environ Res Public 
Health. 2023;20(4):3519.

	18.	 Petrazzuoli F, Collins C, Van Poel E, Tatsioni A, Streit S, Bojaj G, Asenova R, 
Hoffmann K, Gabrani J, Klemenc-Ketis Z, Rochfort A, Adler L, Windak A, 
Nessler K, Willems S. Differences between Rural and Urban Practices in 
the Response to the COVID-19 Pandemic: Outcomes from the PRICOV-19 
Study in 38 Countries. Int J Environ Res Public Health. 2023;20(4):3674.

	19.	 Kirkove D, Willems S, Van Poel E, Dardenne N, Donneau A-FR, Perrin E, 
Ponsar C, Mallen C, Stylianou N, Collins C, Gagnayre R, Pétré B. (2023). 
Characteristics of primary care practices associated with patient educa-
tion during COVID-19: Results of the cross-sectional PRICOV-19 study in 
38 countries.

	20.	 Van Poel E, Vanden Bussche P, Collins C, Lagaert S, Ares-Blanco S, Astier-
Pena MP, et al. Patient safety in general practice during COVID-19: a 
descriptive analysis in 38 countries (PRICOV-19). (2023).

	21.	 Eriksson M, Blomberg K, Arvidsson E, Van Poel E, Ares-Blanco S, Astier-
Peña MP, et al. (2023). Did the organization of primary care practices 
during the COVID-19 pandemic influence quality and safety? – an 
international survey.

	22.	 de Boer D, van den Berg M, Ballester M, Bloemeke J, Boerma W, de Bienas-
sis K, Groenewegen P, Groene O, Kendir C, Klazinga N, Porter I, Sunol R, 
Thomas L, Valderas JM, Williams R, Rijken M. Assessing the outcomes and 
experiences of care from the perspective of people living with chronic 
conditions, to support countries in developing people-centred policies 
and practices: study protocol of the International Survey of People Living 
with Chronic Conditions (PaRIS survey). BMJ Open. 2022;12(9):e061424.

	23.	 Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O’Neal L, McLeod 
L, Delacqua G, Delacqua F, Kirby J, Duda SN. REDCap Consortium. The 
REDCap consortium: Building an international community of software 
platform partners. J Biomed Inform. 2019;95:103208.

	24.	 Reibling N, Ariaans M, Wendt C. worlds of healthcare: a healthcare system 
typology of OECD Countries. Health policy (Amsterdam, Netherlands). 
2019;123(7):611–20.

	25.	 Kringos D, Boerma W, Bourgueil Y, Cartier T, Dedeu T, Hasvold T, Hutch-
inson A, Lember M, Oleszczyk M, Rotar Pavlic D, Svab I, Tedeschi P, Wilm 
S, Wilson A, Windak A, Van der Zee J, Groenewegen P. The strength of 
primary care in Europe: an international comparative study. Br J Gen 
Pract. 2013;63(616):e742–50.

	26.	 Eurohealth. COVID-19 Health System Response Monitor. 2020. Contract 
No.: 2. Available online at https://​euroh​ealth​obser​vatory.​who.​int/​monit​
ors/​hsrm/​analy​ses (Accessed on 12 September 2022)

	27.	 Mathieu E, Ritchie H, Rodés-Guirao L, Appel C, Giattino C, Hasell J, 
Macdonald B, Dattani S, Beltekian D, Ortiz-Ospina E, Roser M. 2020. 
"Coronavirus Pandemic (COVID-19)". Available online at OurWorldInData.
org. Retrieved from: ’https://​ourwo​rldin​data.​org/​coron​avirus’ [Online 
Resource] (Accessed on 12 September 2022)

	28.	 The American Association for Public Opinion Research. 2016. Standard 
Definitions: Final Dispositions of Case Codes and Outcome Rates for 
Surveys. 9th edition. AAPOR.

	29.	 Parke CS. Module 1: Checking the Representativeness of a Sample. In: 
Essential First Steps to Data Analysis: Scenario-Based Examples Using 
SPSS. 2013. SAGE Publications Inc. pp. 3–18.

	30.	 Christensen AI, Ekholm O, Kristensen PL, Larsen FB, Vinding AL, Glümer C, 
Juel K. The effect of multiple reminders on response patterns in a Danish 
health survey. Eur J Public Health. 2015;25(1):156–61.

	31.	 Hutchinson MK, Sutherland MA. Conducting surveys with multidiscipli-
nary health care providers: Current challenges and creative approaches 
to sampling, recruitment, and data collection. Res Nurs Health. 
2019;42(6):458–66.

	32.	 Cook JV, Dickinson HO, Eccles MP. Response rates in postal surveys of 
healthcare professionals between 1996 and 2005: an observational study. 
BMC Health Serv Res. 2009;9:160.

	33.	 Watts G. COVID-19 and the digital divide in the UK. Lancet Digit Health. 
2020;2:e395–6.

	34.	 European Court of Auditors (2021), EU actions to address low digital skills. 
Access at https://​www.​eca.​europa.​eu/​lists/​ecado​cumen​ts/​rw21_​02/​rw_​
digit​al_​skills_​en.​pdf (Accessed on March 2023)

https://eurohealthobservatory.who.int/monitors/hsrm/analyses
https://eurohealthobservatory.who.int/monitors/hsrm/analyses
https://ourworldindata.org/coronavirus
https://www.eca.europa.eu/lists/ecadocuments/rw21_02/rw_digital_skills_en.pdf
https://www.eca.europa.eu/lists/ecadocuments/rw21_02/rw_digital_skills_en.pdf


Page 17 of 17Tatsioni et al. BMC Primary Care          (2023) 24:290 	

	35.	 Eisele TP, Rhoda DA, Cutts FT, Keating J, Ren R, Barros AJ, Arnold F. 
Measuring coverage in MNCH: total survey error and the interpretation 
of intervention coverage estimates from household surveys. PLoS Med. 
2013;10(5): e1001386.

	36.	 Karanikolos M, Rechel B, Rajan S. How do COVID-19 testing criteria differ 
across countries? Available online at https://​euroh​ealth​obser​vatory.​who.​
int/​monit​ors/​hsrm/​analy​ses/​hsrm/​how-​do-​covid-​19-​testi​ng-​crite​ria-​dif-
fer-​across-​count​ries (Accessed on 12 September 2022)

	37.	 Karanikolos M, McKee M. How comparable is COVID-19 mortality across 
countries? Available online at https://​euroh​ealth​obser​vatory.​who.​int/​
monit​ors/​hsrm/​analy​ses/​hsrm/​how-​compa​rable-​is-​covid-​19-​morta​lity-​
across-​count​ries (Accessed on 12 September 2022)

	38.	 Aerny-Perreten N, Domínguez-Berjón MF, Esteban-Vasallo MD, García-
Riolobos C. Participation and factors associated with late or non-response 
to an online survey in primary care. J Eval Clin Pract. 2015;21(4):688–93.

	39.	 Rothman KJ, Gallacher JE, Hatch EE. Why representativeness should be 
avoided. Int J Epidemiol. 2013;42:1012–4.

	40.	 Goerres A, Siewert MB, Wagemann C. Internationally Comparative 
Research Designs in the Social Sciences: Fundamental Issues, Case 
Selection Logics, and Research Limitations. Köln Z Soziol. 2019;71(Suppl 
1):75–97.

	41.	 Dugoff EH, Schuler M, Stuart EA. Generalizing observational study results: 
applying propensity score methods to complex surveys. Health Serv Res. 
2014;49(1):284–303.

	42.	 Leyland AH, Groenewegen PP. Multilevel analysis for public health and 
health services research: health in contex. New York: Springer Interna-
tional Publishing; 2020.

	43.	 Boaz A, Hanney S, Borst R, O’Shea A, Kok M. How to engage stakeholders 
in research: design principles to support improvement. Health Res Policy 
Syst. 2018;16(1):60.

	44.	 Galea S, Tracy M. Participation rates in epidemiologic studies. Ann Epide-
miol. 2007;17:643–53.

	45.	 Groves RM, Peytcheva E. The Impact of Nonresponse Rates on 
Nonresponse Bias: A Meta-Analysis. The Public Opinion Quarterly. 
2008;72(2):167–89.

	46.	 Gajda M, Kowalska M, Zejda JE. Impact of Two Different Recruit-
ment Procedures (Random vs. Volunteer Selection) on the Results of 
Seroepidemiological Study (SARS-CoV-2). Int J Environ Res Public Health. 
2021;18(18):9928.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://eurohealthobservatory.who.int/monitors/hsrm/analyses/hsrm/how-do-covid-19-testing-criteria-differ-across-countries
https://eurohealthobservatory.who.int/monitors/hsrm/analyses/hsrm/how-do-covid-19-testing-criteria-differ-across-countries
https://eurohealthobservatory.who.int/monitors/hsrm/analyses/hsrm/how-do-covid-19-testing-criteria-differ-across-countries
https://eurohealthobservatory.who.int/monitors/hsrm/analyses/hsrm/how-comparable-is-covid-19-mortality-across-countries
https://eurohealthobservatory.who.int/monitors/hsrm/analyses/hsrm/how-comparable-is-covid-19-mortality-across-countries
https://eurohealthobservatory.who.int/monitors/hsrm/analyses/hsrm/how-comparable-is-covid-19-mortality-across-countries

	Recruitment, data collection, participation rate, and representativeness of the international cross-sectional PRICOV-19 study across 38 countries
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Ethical approval
	PRICOV-19 study design
	Additional data collection on the sample selection and recruitment approaches
	Extracted variables
	Additional data
	Outcomes
	Statistical analyses

	Results
	Flow of recruitment and data collection
	Recruitment approaches and participation rate
	Representativeness of participating GP practices
	Potential explanations for variation in participation

	Discussion
	Main findings
	General discussion of important themes
	Some practical recommendations for future studies

	Conclusions
	Acknowledgements
	References


