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Abstract: COVID-19 proved that primary care (PC) providers have an important role in managing
health emergencies, such as epidemics. Little is known about the preparedness of primary care
practice infrastructure to continue providing high quality care during this crisis. The aim of this paper
is to describe the perceived limitations to the infrastructure of PC practices during COVID-19 and to
determine the factors associated with a higher likelihood of infrastructural barriers in providing high
quality care. This paper presents the results of an online survey conducted between November 2020
and November 2021 as a part of PRICOV-19 study. Data from 4974 practices in 33 countries regarding
perceived limitations and intentions to make future adjustments to practice infrastructure as a result
of the COVID-19 pandemic were collected. Approximately 58% of practices experienced limitations
to the building or other practice infrastructure to provide high-quality and safe care during the
COVID-19 pandemic, and in 54% making adjustments to the building or the infrastructure was
considered. Large variations between the countries were found. The results show that infrastructure
constraints were directly proportional to the size of the practice. Better pandemic infection control
equipment, governmental support, and a fee-for-service payment system were found to be associated
with a lower perceived need for infrastructural changes. The results of the study indicate the need for
systematic support for the development of practice infrastructure in order to provide high-quality,
safe primary care in the event of future crises similar to the COVID-19 pandemic.

Keywords: primary care/family medicine; general practice; infrastructure; COVID-19 pandemic;
pandemic preparedness; quality of care; infection prevention and control; patient safety; PRICOV-19

1. Introduction

Primary health care (PHC) is often described as the base of a strong health care system
and the 2030 Agenda for Sustainable Development [1,2]. It has been demonstrated across
a wide range of international settings that greater investment in primary health care is
associated with improved population health outcomes, reduced secondary care usage, and
lower overall healthcare costs [3–5].

The rapid spread of the COVID-19 epidemic led to the declaration of a global pandemic
by the World Health Organization (WHO) on 11 March 2020 [6]. This pandemic has resulted
in an unprecedented challenge for the whole healthcare sector. Moreover, it has been a
major test for primary care (PC) systems.

Shortages of the workforce, financial resources, and equipment were visible in Euro-
pean primary care even before the crisis caused by the COVID-19 pandemic [7,8]. Moreover,
while the healthcare systems of most European countries have prioritized hospital-centered
management of non-communicable diseases, the capacity to prevent, control, and treat
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infectious diseases has not been given adequate attention in the community and on a public
health level [9].

PC providers are at the forefront of community healthcare and, as COVID-19 undoubt-
edly proved, have an important role in managing health emergencies, such as infectious
disease epidemics. PC practices have undergone various structural and organizational
changes to continue providing the quality care their communities require. Therefore, it is
important to use lessons learnt from the COVID-19 pandemic to develop strong, sustainable,
and resilient primary care systems.

An increasing number of papers are being published which analyze how a lack of
pandemic preparedness and other challenges mentioned above have been dealt with within
European countries and what are the possible directions for a transformation of the primary
care system in Europe [10–16]. However, little is known about the preparedness of primary
care practices in terms of their infrastructure.

A recently published article indicates physical infrastructure as one of the key compo-
nents of any healthcare facility [17]. The authors underline that to improve the accessibility,
availability, and quality of health care services, it is essential to detect and eliminate infras-
tructural deficiencies.

The aim of this paper is to describe the perceived limitations to the building and
infrastructure of primary care practices in times of COVID-19 as well as the infrastructural
changes planned as a consequence of the pandemic. Furthermore, this analysis aims to de-
termine the factors associated with a higher likelihood of perceived infrastructural barriers.

2. Materials and Methods
2.1. Study Design

The PRICOV-19 project has been described in detail elsewhere [18]. Briefly, PRICOV-19
was conducted by an international consortium formed by 45 institutions from 38 countries
and coordinated by Ghent University (Belgium). The ambition of the project was to explore
the impact of COVID-19 on the quality and safety of care provided in primary care.

For this purpose, based on the review of the literature and experts’ experience, a
53-item questionnaire was developed to explore the following seven areas: (a) Infection
prevention; (b) patient flow for COVID and non-COVID care; (c) dealing with new knowl-
edge and protocols; (d) communication with patients; (e) collaboration; (f) well-being of
the staff; and (g) characteristics of the respondent and the practice. The questionnaire was
piloted, rigorously translated into the national languages of the consortium partners and
uploaded into the Research Electronic Data Capture (REDCap) platform to collect data
from the respondents [19].

2.2. Sampling and Study Participants

The data reported here were collected from 33 countries between November 2020 and
November 2021, except for Belgium, where data were partially collected earlier (Figure 1
presents the analyzed countries). The data collection period varied between countries from
3 to 35 weeks.

In each country, the consortium partners recruited the PC practices following a pre-
established recruitment procedure. The study protocol assumed the recruitment of 80 to
200 practices, proportionally to the size of the country’s population. Drawing a randomized
sample among all registered PC practices in the country was preferred over convenience
sampling. At least one reminder was sent in all countries. A random sample of practices
was undertaken in some countries. A mixed sample was drawn in other countries, adding
a random sample to a convenience sample when the first did not reach enough participants.
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Figure 1. Experience of limitations related to the building or practice infrastructure.

One questionnaire was completed per practice, preferably by a general practitioner
(GP)/family practitioner or by a staff member familiar with the practice organization. The
overall response rate was 27.8%. However, the response rates varied between countries,
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and, generally, targeted convenience samples attracted larger response rates. Detailed
information regarding the study design and the respondents was described elsewhere [18].

2.3. Outcome Variables

Two of the survey questions were selected as the outcome variables: (1) Since the
COVID-19 pandemic, did you experience any limitations related to the building or the
infrastructure of this practice to provide high-quality and safe care? and (2) Did the COVID-
19 pandemic lead this practice to consider making adjustments in the future to the building
or the infrastructure? The original answer options were: To a large extent, to a limited
extent, hardly, none, and I do not know. Cases missing one of the two questions were
excluded from the analyses.

2.4. Explanatory Variables

Following initial exploration, the following variables were included as explanatory
variables: Practice characteristics, infection control infrastructure equipment, efforts to safe-
guard the well-being of the staff members by the practice, and good practice organization
following government guidelines.

2.4.1. Practice Characteristics

Four practice characteristics were selected: Practice size, location, payment system,
multidisciplinarity, and presence of a GP trainee in the practice team. To measure practice
size, the number of GPs in the practice was used. The practice location was determined
as big (inner) city, suburb, small town, mixed urban/rural, and rural. Five categories
regarding the payment model were determined: Capitation, fee-for-service, salary, mix of
salary and other, and other payment systems. A multidisciplinary team was defined as
having at least one other clinical/paramedical discipline working in practice apart from
a GP (the disciplines were listed in the questionnaire: Nurse or nurse assistant; dietician
or nutritionist; health promotor; physiotherapist, manual therapist, osteopath; podologist;
psychologist). The respondents indicated if the above professionals worked in the practice
or not. The total number of disciplines ticked was represented by this variable. Due to the
data distribution for the number of GP trainees (no GP trainees in more than half of the
practices), a dichotomous variable was created (practices with and without GP trainees).

2.4.2. Infection Control Infrastructure Equipment

A seven-item infection control infrastructure equipment (ICIE) score was created
based on having each of the seven infection control items in every consulting room (sink,
non-contact tap, non-contact bin, disposable gloves, disposable coats, surface disinfectant,
and paper cover for examination table) [20]. For this paper, practices which scored the
number of items from 0 to 4 were grouped into one category. The “ideal” practices were
considered the ones scoring a total of seven items.

2.4.3. Safeguarding the Well-Being of the Staff Members by the Practice

There were nine strategies listed on the questionnaire and practices indicated which
they had implemented (Table S1). If implemented, each was given one point and a total
score was created ranging from 0–9.

2.4.4. Adequate Government Support for the Proper Functioning of Practice

The sense of obtaining adequate government support for the proper functioning of
the practice during the pandemic was assessed on the basis of answers to a question with
a five-point Likert scale. The analysis was conducted with “strongly agree” as the most
positive category taken as the reference.
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2.5. Statistical Analysis

Statistical analysis was performed by SPSS software (version 28.0.1.0 SPSS Inc., Chicago,
IL, USA) using version 7 of the database, which was the version consisting of the cleaned
data of 33 countries available as of 3 November 2021. Ghent University was responsible for
data cleaning.

Due to the clustering of respondent practices in countries, we ran mixed models
using logistic regression. The experienced limitations to the practice’s infrastructure and
the considered changes to the practice were included in the models as the dichotomous
outcome variables after grouping answers (“none” and “hardly” versus “to a limited
extent” and “to a large extent”). For each of the two outcomes, four models were tested
using a stepwise approach with the null model (Model I) permitting the calculation of
the intraclass correlation coefficient (ICC), assessing the proportion of the variance in the
outcome variable that can be explained by country. In subsequent models, we added
practice characteristics (Model II) and COVID-19 context characteristics (Model III and
Model IV) as fixed effects. The Akaike’s Information Criterion (AIC) and −2 log likelihood
values were used as goodness-of-fit model criteria. The likelihood ratio test was used to
compare model fit between the nested models. The boundary values for the criterion of
statistical significance (p, two-fold) were determined at p < 0.05.

2.6. Ethical Approval

The study was conducted in accordance with the Helsinki Declaration and was ap-
proved by The Research Ethics Committee of Ghent University Hospital (BC-07617). More-
over, when required by national regulations, research ethics committees in the different
partner countries provided additional approval. All participants provided online informed
consent prior to answering the questions.

3. Results
3.1. Practice Characteristics

The complete answers to the questions related to the infrastructural constraints during
the COVID-19 pandemic were provided by 4974 practices from 33 countries participating
in PRICOV-19 study. Almost one-third were in the big cities, 18% in the villages, while the
rest were in suburbs or mixed urban/rural settings. Overall, 40% of the practices’ medical
services were reimbursed on a fee-for-service basis, idem for capitation, while the payment
in the rest was based on other/mixed methods. One-third of the respondents represented
single practices and almost one-fourth employed six or more GPs. GP trainees were present
in 44% of practices. One-third of the practices were fully equipped to support infection
control with all seven infrastructure items in each consulting room. Detailed information
on the practice characteristics is presented in Table 1.

Table 1. Main characteristics of the practices participating in the study.

Total N
4974

%
100

Location of practice
Big (inner) city 1613 32.4

Suburbs 514 10.3
(Small) town 923 18.6

Mixed urban-rural 1013 20.4
Rural

Missing value
898
13

18.1
0.3
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Table 1. Cont.

Total N
4974

%
100

Payment system
Capitation 2002 40.9

Fee-for-service 1957 40.0
Salary+ mix of salary and other 507 10.4

Other
Missing value

426
82

8.7
1.6

Number of GPs
1 1640 33.0

2–3 1320 26.5
4–5 786 15.8
6+

Missing value
1167
61

23.5
1.2

GP trainees
No 2758 55.4
Yes

Missing value
2178

38
43.8
0.8

Number of clinical professions *
1 1669 33.6
2 2151 43.2
3+

Missing value
1154

0
23.2

0

Infection equipment indicator
0–4 items 382 7.7

5 items 970 19.5
6 items 1627 32.7
7 items

Missing value
1495
500

30.1
10.1

* (1) GP, (2) nurse or nurse assistant, (3) dietician or nutricionist, (4) health promotor, (5) physiotherapist, manual
therapist, osteopath, (6) podologist, (7) psychologist.

3.1.1. Perceived Governmental Support

Less than a quarter of the respondents agreed that the government provided adequate
support for the functioning of primary care practices during the pandemic, a similar
proportion had a neutral opinion about it, while the rest disagreed or strongly disagreed
with this opinion. The details are shown in Table 2.

Table 2. Respondents’ opinion on government’s role on the functioning of practice during the
COVID-19 pandemic.

Support for Proper Functioning

Total N
4974

%
100

Strongly disagree 823 16.5
Disagree 1419 28.5
Neutral 1014 20.4
Agree 830 16.7

Strongly agree 189 3.8
Missing value 699 14.1

3.1.2. Safeguarding the Well-Being of the Staff Members by the Practice

Several strategies were implemented by the practices to secure the well-being of the
staff during the COVID-19 pandemic; limiting the number of patients in the waiting room,
telephone triage, and increasing infection control measurements were the most common.
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The exact data are presented in the supplementary material (Table S1).

3.2. Perceived Limitations and Needs for Changes in Infrastructure

Almost two-third of the respondents (58%) experienced limitations (to a large or lim-
ited extent) to the building or other practice infrastructure to provide high-quality and safe
care during the COVID-19 pandemic. Over half of respondents (54%) reported that they
have considered making adjustments (to a large or limited extent) to the building or the in-
frastructure (Table 3). Large variations between the countries were found (Figures 1 and 2).
No significant regional differences were found; however, we observed the trend in which
the respondents from Western European countries reported least frequently both experi-
encing limitations and considering making adjustments in the future. Perceived limitations
to the practice infrastructure and having considered making adjustments in the future to
the building or the infrastructure of the practice were strongly (Gamma correlation 0.60)
and significantly (p = 0.00) correlated (Figure 3).
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Table 3. Experienced limitations to the practice infrastructure and considered making adjustments to
the infrastructure as an effect of the COVID-19 pandemic.

Experienced Limitations Considered Making Adjustments

N
4974

%
100

N
4974

%
100

None 1056 21.2 1362 27.4
Hardly 1028 20.7 942 18.9

To a limited extent 1835 36.9 1674 33.7
To a large extent 1055 21.2 996 20.0
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3.3. Correlation with Practice Characteristics

Table 4 presents the results of the logistic mixed model analysis of the outcome
variables and the practice characteristics. Model I, showing the null model or intercept-only
model, has an ICC = 15%, meaning that 15% of risk/chances of experiencing limitations is
explained by between-country differences. Each subsequent stepwise model shows a better
goodness-of-fit (based on smaller AIC and –2 log likelihood values). The likelihood ratio
test shows that each model fits significantly better than the previous one and the variances
reduce when adding predictors. Three of five practice characteristics are independently and
significantly related to the experience of limitations in infrastructure; its size is expressed
by the number of GPs, payment system, and GP trainees present in the practice. Compared
with GPs working in single-handed practices, GPs working in larger practices experienced
more infrastructure constraints: The higher the number of GPs, the more likely the practice
was to report infrastructural limitations. The practices paid on a fee-for-service basis had a
lower likelihood to report limitations compared to those paid by capitation. Practices with
GP trainees had a higher likelihood of limitations than those without.

Better safeguarding of the well-being of the staff members by the practice resulted in
lower levels of perceived limitations. Practices in which not all consultation rooms were
equipped with the seven specified items experienced significantly more constraints in the
infrastructure in general (both Models III and IV confirmed a negative trend). Experiencing
adequate governmental support was a protective factor.
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Table 4. Results of mixed effects logistic regression analysis of potential predictors for an experience
of limitations related to the building or the practice infrastructure.

Model I Model II
p < 0.001

Model III
p < 0.001

Model IV
p < 0.001

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Intercept 1.43 (1.10; 1.87) p = 0.008 1.10 (0.80; 1.51) 0.69 (0.47; 1.03) 0.42 (0.26; 0.69) p < 0.001
Location of practice (p = 0.673) (p = 0.455) (p = 0.607)

Big (inner) city Ref. Ref. Ref.
Suburbs 0.90 (0.72; 1.12) 0.93 (0.73; 1.18) 0.94 (0.74; 1.20)

(Small) town 0.99 (0.82; 1.19) 1.06 (0.86; 1.29) 1.04 (0.85; 1.27)
Mixed urban-rural 1.07 (0.90; 1.29) 1.15 (0.95; 1.39) 1.13 (0.93; 1.37)

Rural 1.02 (0.84; 1.23) 1.09 (0.89; 1.34) 1.09 (0.88; 1.34)
Payment system (p = 0.019) (p = 0.006) (p = 0.008)

Capitation Ref. Ref. Ref.
Fee-for-service 0.78 (0.62; 0.98) p = 0.037 0.74 (0.58; 0.94) p = 0.014 0.73 (0.57; 0.94) p = 0.014

Salary+ mix of salary
and other 1.28 (0.68; 2.43) 1.45 (0.75; 2.78) 1.37 (0.71; 2.63)

Other 1.27 (0.92; 1.75) 1.27 (0.91; 1.78) 1.26 (0.90; 1.77)
Number of GPs (p < 0.001) (p < 0.001) (p < 0.001)

1 Ref. Ref. Ref.
2–3 1.57 (1.31; 1.87) p < 0.001 1.54 (1.28; 1.85) p < 0.001 1.53 (1.27; 1.85) p < 0.001
4–5 1.46 (1.18; 1.81) p < 0.001 1.38 (1.09; 1.74) p = 0.006 1.39 (1.10; 1.76) p = 0.005
6+ 1.88 (1.49; 2.39) p < 0.001 1.77 (1.38; 2.28) p < 0.001 1.86 (1.44; 2.40) p < 0.001

Clinical professions
(1–7)/multidisciplinary

team

0.96 (0.90; 1.02)
p = 0.203

0.96 (0.90; 1.03)
p = 0.231

0.94 (0.87; 1.02)
p = 0.141

GP trainees
No Ref. Ref. Ref.
Yes 1.16 (1.01; 1.34) p = 0.035 1.16 (0.997; 1.34) p = 0.055 1.19 (1.02; 1.38) p = 0.027

Infection equipment
indicator p = 0.055 p = 0.107

7 items Ref. Ref.
6 items 1.10 (0.94; 1.30) 1.08 (0.92; 1.27)
5 items 1.20 (0.999; 1.45) p = 0.051 1.17 (0.97; 1.42)

0–4 items 1.41 (1.07; 1.85) p = 0.013 1.38 (1.05; 1.83) p = 0.023
Safeguarding the

well-being (score 0–9) 1.06 (1.02; 1.11) p = 0.002 1.07 (1.02; 1.11) p = 0.002

Adequate government
support p < 0.001

Strongly agree Ref.
Agree 1.23 (0.87; 1.73)

Neutral 1.30 (0.92; 1.83)
Disagree 1.88 (1.33; 2.64) p < 0.001

Strongly disagree 2.15 (1.50; 3.07) p < 0.001
Intercept variance (s.e.) 0.56 (0.15) p < 0.001 0.44 (0.13) p < 0.001 0.40 (0.12) p < 0.001 0.35 (0.10 p < 0.001

Model information
Akaike’s Information

Criterion (AIC) 21,827.13 21,178.64 18,596.34 18,277.96

−2 Log Likelihood 21,825.13 21,176.64 18,594.34 18,275.96

Likelihood ratio test 652.49 (df = 17) p < 0.001 2582.30 (df = 12) p < 0.001 318.38 (df = 4)
p < 0.001

Table 5 presents the results of the logistic mixed model analysis of the considered
future adjustments to the building or the practice infrastructure and practice characteristics.
Model I, showing the null model or intercept-only model, has an ICC = 12%, meaning that
12% of the risk/chances of considering adjustments to the building or the infrastructure is
attributable to the country level. Each subsequent stepwise model shows a better goodness-
of-fit (based on smaller AIC and –2 log likelihood values). The likelihood ratio test showed
that each model fits significantly better than the previous one. All five practice characteris-
tics were independently and significantly related to considering future adjustments to the
building or practice infrastructure. The need for changes was reported more frequently in
the practices located in rural areas, staffed by a higher number of GPs and other profession-
als as well as those employing GP trainees. The significance of these four characteristics was
confirmed in all models, except in Models III and IV for practices employing 4–5 GPs. The
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practices paid on a fee-for-service basis considered less frequently infrastructural changes
then those with a capitation payment system. However, the significance of this association
was confirmed only in Models III and IV. Better safeguarding of the well-being of the staff
members increased the risk of infrastructural changes being considered by the respondents.
The role of adequate governmental support had no significant association with considering
infrastructural changes.

Table 5. Results of mixed effects logistic regression analysis of potential predictors for considering
making adjustments to the building or the infrastructure.

Model I Model II
(p < 0.000)

Model III
(p = 0.000)

Model IV
(p = 0.000)

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Intercept 1.28 (1.01; 1.62) p = 0.044 0.76 (0.56; 1.03)
p = 0.080

0.36 (0.24; 0.53)
p < 0.001

0.32 (0.19; 0.53)
p < 0.001

Location of practice (p = 0.063) (p = 0.017) (p = 0.024)
Big (inner) city Ref. Ref. Ref.

Suburbs 0.98 (0.78; 1.22) 0.94 (0.75; 1.20) 0.95 (0.75; 1.21)
(Small) town 0.93 (0.77; 1.11) 0.92 (0.76; 1.12) 0.90 (0.74; 1.10)

Mixed urban-rural 1.14 (0.95; 1.36) 1.16 (0.96; 1.41) 1.14 (0.94; 1.38)
Rural 1.21 (1.002; 1.46) p = 0.048 1.28 (1.04; 1.56) p = 0.019 1.25 (1.02; 1.54) p = 0.031

Payment system (p = 0.204) (p = 0.093) (p = 0.043)
Capitation Ref. Ref. Ref.

Fee-for-service 0.83 (0.66; 1.04) 0.79 (0.62; 1.01) p = 0.063 0.75 (0.59; 0.97) p = 0.025
Salary+ mix of salary

and other 0.87 (0.49; 1.57) 0.76 (0.40; 1.44) 0.71 (0.37; 1.36)

Other 1.16 (0.85; 1.59) 1.22 (0.87; 1.70) 1.20 (0.86; 1.69)
Number of GPs (p = 0.008) (p = 0.027) (p = 0.023)

1 Ref. Ref. Ref.
2–3 1.27 (1.07; 1.52) p = 0.007 1.30 (1.08; 1.57) p = 0.006 1.31 (1.09; 1.59) p = 0.005
4–5 1.27 (1.02; 1.57) p = 0.033 1.18 (0.94; 1.49 1.21 (0.96; 1.53)
6+ 1.47 (1.16; 1.85) p = 0.001 1.36 (1.05; 1.74) p = 0.018 1.38 (1.07; 1.77) p = 0.013

Clinical_professions
(1–7)/multidisciplinary

team
1.11 (1.04; 1.18) p < 0.001 1.08 (1.01; 1.16) p = 0.023 1.10 (1.01; 1.19) p = 0.022

GP trainees
No Ref. Ref. Ref.
Yes 1.27 (1.11; 1.46) p < 0.001 1.25 (1.08; 1.45) p = 0.003 1.27 (1.09; 1.48) p = 0.002

Infection equipment
indicator (p = 0.005) (p = 0.006)

7 items Ref. Ref.
6 items 1.07 (0.92; 1.26) 1.06 (0.90; 1.25)
5 items 1.30 (1.08; 1.57) p = 0.006 1.30 (1.07; 1.57) p = 0.007

0–4 items 0.85 (0.65; 1.10) 0.84 (0.64; 1.10)
Safeguarding the

well-being (score 0–9) 1.16 (1.11; 1.20) p < 0.001 1.16 (1.12; 1.21) p < 0.001

Adequate government
support (p < 0.001)

Strongly agree Ref.
Agree 1.08 (0.76; 1.53)

Neutral 1.05 (0.74; 1.48)

Disagree 1.46 (1.04; 2.06)
p = 0.029

Strongly disagree 1.51 (1.05; 2.16)
p = 0.024

Intercept variance (s.e.) 0.44 (0.12) p < 0.001 0.41 (0.12) p < 0.001 0.42 (0.12) p < 0.001 0.40 (0.12) p < 0.001
Model Information

AIC 21,588.44 20,952.08 18,480.54 18,149.25
−2 Log Likelihood 21,586.44 20,950.08 18,478.54 18,147.25

Likelihood ratio test 636.36 (df = 17) p < 0.001 2471.54 (df = 12) p < 0.001 331.29 (df = 4)
p < 0.001

4. Discussion
4.1. Summary of Main Findings

Perceived infrastructure constraints were directly proportional to the size of the prac-
tice, expressed by the number of physicians. The limitations were more likely to be per-
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ceived in practices conducting postgraduate training in family medicine. Better pandemic
infection control equipment was associated with less perceived need for infrastructure
changes during the pandemic. The results of this study indicate the important role of
payment systems for primary care. The practices paid on a fee-for-service basis were less
likely to report a perceived need for infrastructural changes than practices funded by other
means. Moreover, the study shows the importance of governmental support. In practices
where this support was considered to be sufficient, the need for future changes to the
infrastructure was less often reported. The experience of limitations and planned future
changes in infrastructure was reported least frequently by Western European respondents.

4.2. Comparison with Existing Literature

The pandemic has led to a greater awareness of deficiencies and to the reorganization
of primary care [21,22]. This experience is also why practices in our study report the need
for infrastructural constraints in their practices.

Our results show that the payment system within the practices impacts the perception
of infrastructural constraints. This has been noted elsewhere where the payment system
impacts on investment, service delivery, and behavior [23]. Previous work has shown a
higher safety culture in training compared to non-training practices, which is supported by
our findings, as well [24]. Moreover, it is propounded that practices involved in education
consider themselves as role-models and are therefore more aware of the need for constant
improvement [25]. Practices in our study report the need to improve their infrastructure
to provide for patients during and post-pandemic. Improvements to ensure safe care
regarding primary care facilities is also called for in terms of overall infection control
measures [20]. Furthermore, practices consider that government support was insufficient
and increased governmental support for primary care has been called for elsewhere [26,27].

4.3. Strengths and Limitations

To the best of our knowledge, PRICOV-19 is the largest and most comprehensive study
on the organization of PC practices during COVID-19. This resulted in a large, sample of
practices surveyed across 33 countries. Moreover, this study has the strength that the used
survey was developed and validated in several phases, including a pilot study in Flanders.

However, several limitations should also be noted. One limitation is that our survey
was based on a self-selecting sample, which comes with inherent bias. Second, the sample
was obtained in different ways depending on the country. Third, the data collection
was carried out in a period of 13 months, and therefore covered different phases of the
pandemic. Although the survey design provides a broad overview of the issues raised, it
cannot provide a specific explanation of the answers provided, the patterns observed, or
reasons for changes over time.

4.4. Implications for Research, Policy, and Practice

Infection lulls permitted a significant investigation on the suitability of hospital struc-
tures recently challenged by unforeseen infections [28]. Our research demonstrates that
it would also be beneficial to investigate the limitations and opportunities for improving
infrastructure on the front lines of health care, given that the majority of respondents
reported limitations linked to practice infrastructure.

The study indicated that 50% of respondents believed that government assistance
for the operating of the practices was insufficient. Other research has shown that rather
than short-term adaptations that cover flaws, long-term adaptations that improve practices
could be of considerable value [29]. Investment in buildings and the increased supply of
infection control tools require increased funding and payment arrangements, which should
be examined considering the necessity for adequate financing.

Our findings showed that the availability of infection control equipment decreased the
perceived need for infrastructure improvements, thus allowing for less disruption when
coping with unforeseen shocks.
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The results can be used for practical and research-based institutional and capacity
planning, for developing primary care infrastructure.

5. Conclusions

The results of the study indicate the need for systematic support for the development
of practice infrastructure in order to provide high-quality, safe primary care in the event of
future crises similar to the COVID-19 pandemic.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/ijerph192417015/s1. Table S1: Safeguarding the well-being of the
staff since the COVID-19 pandemic by the practice (n = 4380).
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24. 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, G.; et al. 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, 10515. [CrossRef] [PubMed]

25. Frank, J.R.; Snell, L.; Sherbino, J. (Eds.) Can Meds 2015 Physician Competency Framework; Royal College of Physicians and Surgeons
of Canada: Ottawa, ON, Canada, 2015; Available online: https://www.royalcollege.ca/rcsite/canmeds/canmeds-framework-e
(accessed on 8 November 2022).

26. Key Messages: COVID-19 and Primary Health Care. Available online: https://improvingphc.org/key-messages-covid-19-and-
primary-health-care (accessed on 8 November 2022).

27. High-Level Event: The Role of Primary Health Care in the COVID-19 Pandemic Response and Leading Equitable Recovery.
Available online: https://www.who.int/news-room/events/detail/2021/06/22/default-calendar/high-level-event-the-role-
of-primary-health-care-in-the-covid-19-pandemic-response-and-leading-equitable-recovery (accessed on 8 November 2022).

28. Brambilla, A.; Sun, T.Z.; Elshazly, W.; Ghazy, A.; Barach, P.; Lindahl, G.; Capolongo, S. Flexiblity during COVID-19 Pandemic
Response: Healthcare Facility Assessment Tools for Resilient Evaluation. Int. J. Environ. Res. Public Health 2021, 18, 11478.
[CrossRef] [PubMed]

29. Lyng, H.B.; Macrae, C.; Guise, V.; Haraldseid-Driftland, C.; Fagerdal, B.; Schibevaag, L.; Alsvik, J.G.; Wiig, S. Balancing adaptation
and innovation for resilience in healthcare—A metasynthesis of narratives. BMC Health Serv. Res. 2021, 21, 759. [CrossRef]
[PubMed]

http://doi.org/10.1016/S2214-109X(19)30416-4
https://www.gpmb.org/annual-reports/annual-report-2019
http://doi.org/10.1108/S1474-823120210000020009
http://doi.org/10.1002/hpm.3393
http://doi.org/10.1055/s-0041-1726489
http://www.ncbi.nlm.nih.gov/pubmed/33882603
http://doi.org/10.1071/PY20095
http://doi.org/10.1071/AH20183
http://www.ncbi.nlm.nih.gov/pubmed/32853536
http://doi.org/10.1080/13561820.2020.1823948
http://www.ncbi.nlm.nih.gov/pubmed/32962462
http://doi.org/10.1186/s12875-021-01413-z
http://www.ncbi.nlm.nih.gov/pubmed/34000985
http://doi.org/10.1186/s12913-015-0838-8
http://www.ncbi.nlm.nih.gov/pubmed/25928252
http://doi.org/10.1186/s12875-021-01587-6
http://www.ncbi.nlm.nih.gov/pubmed/35172744
http://doi.org/10.1016/j.jbi.2019.103208
http://doi.org/10.3390/ijerph19137830
http://doi.org/10.1136/bmj.m1090
http://doi.org/10.1370/afm.2557
http://www.ncbi.nlm.nih.gov/pubmed/32661037
https://www.oecd.org/health/health-systems/oecd-who-price-setting-summary-report.pdf
http://doi.org/10.3390/ijerph191710515
http://www.ncbi.nlm.nih.gov/pubmed/36078230
https://www.royalcollege.ca/rcsite/canmeds/canmeds-framework-e
https://improvingphc.org/key-messages-covid-19-and-primary-health-care
https://improvingphc.org/key-messages-covid-19-and-primary-health-care
https://www.who.int/news-room/events/detail/2021/06/22/default-calendar/high-level-event-the-role-of-primary-health-care-in-the-covid-19-pandemic-response-and-leading-equitable-recovery
https://www.who.int/news-room/events/detail/2021/06/22/default-calendar/high-level-event-the-role-of-primary-health-care-in-the-covid-19-pandemic-response-and-leading-equitable-recovery
http://doi.org/10.3390/ijerph182111478
http://www.ncbi.nlm.nih.gov/pubmed/34769993
http://doi.org/10.1186/s12913-021-06592-0
http://www.ncbi.nlm.nih.gov/pubmed/34332581

	Introduction 
	Materials and Methods 
	Study Design 
	Sampling and Study Participants 
	Outcome Variables 
	Explanatory Variables 
	Practice Characteristics 
	Infection Control Infrastructure Equipment 
	Safeguarding the Well-Being of the Staff Members by the Practice 
	Adequate Government Support for the Proper Functioning of Practice 

	Statistical Analysis 
	Ethical Approval 

	Results 
	Practice Characteristics 
	Perceived Governmental Support 
	Safeguarding the Well-Being of the Staff Members by the Practice 

	Perceived Limitations and Needs for Changes in Infrastructure 
	Correlation with Practice Characteristics 

	Discussion 
	Summary of Main Findings 
	Comparison with Existing Literature 
	Strengths and Limitations 
	Implications for Research, Policy, and Practice 

	Conclusions 
	References

