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Abstract: This paper explores the differences between rural and urban practices in the response
to the COVID-19 pandemic, emphasizing aspects such as management of patient flow, infection
prevention and control, information processing, communication and collaboration. Using a cross-
sectional design, data were collected through the online PRICOV-19 questionnaire sent to general
practices in 38 countries. Rural practices in our sample were smaller than urban-based practices. They
reported an above-average number of old and multimorbid patients and a below-average number of
patients with a migrant background or financial problems. Rural practices were less likely to provide
leaflets and information, but were more likely to have ceased using the waiting room or to have
made structural changes to their waiting room and to have changed their prescribing practices in
terms of patients attending the practices. They were less likely to perform video consultations or
use electronic prescription methods. Our findings show the existence of certain issues that could
impact patient safety in rural areas more than in urban areas due to the underlying differences in
population profile and supports. These could be used to plan the organization of care for similar
future pandemic situations.

Keywords: primary health care; general practice; urban; rural; quality of care; international comparison;
COVID-19; PRICOV-19
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1. Introduction

The COVID-19 pandemic is the largest disastrous health crisis ever experienced in
recent centuries, as it has confronted health systems with extraordinary challenges, often
placing extreme pressure on the health workforce and requiring rapid changes in their
deployment, with rural and deprived areas worst-served [1].

During the lockdown in Italy, which was the first country in Europe to be seriously
affected, health services were under severe strain, especially regarding their ability to
provide adequate care to both COVID-19 patients and other patients. Outpatient sec-
ondary care services were closed to the public across the country and scheduled patient
visits for non-life-threatening conditions were suspended. In this context, primary care
doctors were called upon to manage an increasing number of healthcare situations by
reorganizing their services and modifying their methods of providing care. Many primary
care physicians quickly moved to remote consultations, although evidence-based local,
regional and national guidelines on managing COVID-19 were lacking at the time. Services
and the reorganization of care delivery were left to the capabilities of individual general
practitioners [2].

Low- and middle-income countries have faced many challenges in controlling the
COVID-19 pandemic; in these countries healthcare resources are limited, SARS COV 2
testing is conducted on a limited scale and treatment options are few. Very often there is
no vaccine. Only low-cost solutions prevail for the prevention, diagnosis and treatment of
SARS-CoV-2 [3].

General practitioners (GPs) played a crucial role in the fight against the COVID-19
pandemic. However, they have experienced many barriers to fulfilling this role and many
domains of quality of care have been affected [4–6]. For example, a scoping review re-
vealed that healthcare access and utilization for both COVID and non-COVID-19 services
decreased almost universally, across both higher- and lower-income countries [7,8]. Cancel-
lations of appointments, examinations and surgeries have been a constant negative effect
of the pandemic [9].

Rural populations already experience worse health status than urban populations. This
is partly due to a higher incidence of chronic conditions, higher age and vulnerability, higher
child and maternal health problems and higher engagement in health risk behaviors [10].
At the same time, access to care is lower in rural settings due to factors such as travel
distance, lack of internet broadband, provider shortages [11,12] and maldistribution of
resources [12,13]. A rising concern in many European countries is the growing shortage of
GPs, particularly in rural and remote regions. Whereas the overall number of doctors per
capita has increased in nearly all countries, the per capita quota of GPs has decreased in
most countries. On average across EU countries, only about one in five doctors were GPs
in 2018 [7,14,15].

Additionally, populations in rural and remote areas may be more vulnerable to the
consequences of extreme events due to geographical isolation, less-developed infrastruc-
ture, less epidemiological surveillance capacity and less favorable social determinants of
health [16–23]. We know that in many countries GPs in rural areas already have a heavier
workload than their counterparts in semi-urban and urban areas [23,24]. A study carried
out in the USA showed widespread adverse secondary impacts from the COVID-19 pan-
demic, including to mental health, social relationships and financial well-being, but these
consequences of the pandemic have not been distributed equally across geography [25].

Regarding prevention measures, a previous study showed that rural residents are
significantly less likely to have worn a mask in public, sanitized their home or workplace
with disinfectant, avoided dining at restaurants or bars or worked from home [26].

In some fields, rural practices seemed to have performed better than their urban
counterparts. In a study carried out in New Zealand, a moderate degree of strain was
experienced by general practices, although rural practices appeared to experience less strain
compared with urban ones. Rural practices had fewer staff absent from work, were less
likely to use alternative forms of consultations such as video consultations and telephone
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consultations and had possibly lower reductions in patient volumes. These variations might
be related to personal characteristics of rural people as compared with urban practices or
different models of care [27].

Given the above, it is reasonable to say that primary care professionals (PCPs) working
in rural areas may face additional challenges in crises such as the COVID-19 pandemic.
The question, therefore, arose regarding how well rural practices managed to organize care
during the COVID-19 pandemic.

Study Aim

This paper aims to describe the differences between rural and urban practices in the
response to the COVID-19 pandemic. This paper hereby focuses on aspects of care such
as patient flow management, infection prevention and control, information processing,
communication and collaboration.

2. Methods
2.1. Study Design and Setting

In the summer of 2020, an international consortium of 45 research institutes was
formed under the coordination of Ghent University (Belgium) to set up the PRICOV-19
study aiming to investigate how primary care (PC) practices were organized during COVID-
19 to guarantee safe, effective, patient-centered and equitable care. The PRICOV-19 study
also aimed to describe the association between the response to the pandemic and practice
and healthcare system characteristics [28]. The questionnaire was developed in multiple
phases, including a pilot study in Belgium. The final version includes 53 items divided
into six sections: patient flow (including appointments, triage and management for routine
care); infection prevention; information processing; communication; collaboration and
self-care; and practice and participant characteristics. Using a cross-sectional design, data
were collected in 37 European countries and Israel. More information on the study protocol
is described elsewhere [28].

2.2. Measurements

Data were collected by means of an online self-reported questionnaire among PC
practices. The questionnaire was developed at Ghent University in multiple phases, in-
cluding piloting, and was translated into 38 languages following a standard procedure.
The Research Electronic Data Capture (REDCap) platform at Ghent University was used to
host the questionnaire in all languages, send out invitations to the national samples of PC
practices and securely store the answers from the participants [29].

2.3. Sampling and Recruitment

Data were collected between November 2020 and December 2021, except for in Bel-
gium, where data were partially collected earlier. Data collection varied in duration between
countries from three to 35 weeks. In each partner country, the consortium partner(s) re-
cruited PC practices following a pre-defined recruitment procedure. Drawing a randomized
sample among all PC practices in the country was preferred over convenience sampling.
Partners logged all the steps taken in the sampling procedure. PRICOV-19 aimed to sample
between 80 and 200 PC practices per country, depending on the national number of PC
practices. However, since there was no funding for this study and coordinators recruited
practices voluntarily, it was impossible to enforce a specific recruitment strategy or specific
response rates. Per practice, one questionnaire was completed, preferably by a GP or by a
staff member familiar with the practice organization. The overall response rate was 22.0%.

2.4. Variables
Practice Location

In all countries except for Belgium, the practice location was determined based on
the responses to the following survey item: How would you characterize the place of this
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practice? The original five answer options (big (inner)city, suburbs, (small) town, mixed
urban–rural, rural) were recoded into a dichotomous variable to represent the rural PC
practices. PC practices located in a big (inner)city, suburbs or (small) town were considered
as urban, while the other categories were combined to rural. For Belgium, the rurality of
the practice location was based on the ZIP code considering the population density.

2.5. Description of the Sample

The sample was described based on the number of participants per country (see
Figure 1) and five practice characteristics: the number of GPs (median value, irrespectively
of the full-time equivalent); number of paid staff members (median value, irrespectively of
the full-time equivalent); being a teaching practice for GP trainees (yes); capitation payment
system (yes); and the patient population composition (having an above-average vulnerable
patient population). For the latter, a distinction was made between patients with chronic
conditions, patients over the age of 70, patients with low (health) literacy, patients with a
migration background with difficulty speaking the local language, financial problems, a
psychiatric vulnerability and little social support or limited informal care.
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Figure 1. Proportion of rural and urban practices for each participating country. * 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 declaration of independence, without prejudice to the status of Kosovo.

2.6. Outcome Variables

Twenty-four survey questions were selected as outcome variables in the following
themes: collaboration with other practices and experienced support (#4), the involvement
of non-GP staff (#2), patient safety incidents during COVID-19 (#5), the use of protocols
(#2), information for patients (#4) and initiatives for vulnerable patients (#7). A description
of these survey questions and their original answer options is provided in Supplementary
Table S1.

2.7. Data Analysis

Ghent University was responsible for cleaning all data using SPSS Statistics for Win-
dows, version 28.0 (IBM Corp., Armonk, NY, USA). Statistical analysis was performed using
SPSS software (version 28.0 SPSS Inc., Illinois) on Version 8 of the database (cleaned data
of 38 countries available as of 14 February 2022). Descriptive analysis was undertaken to
describe the different characteristics and measures taken during COVID-19 between urban
and rural practices. Continuous variables are presented as mean and standard deviation
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(SD) if normally distributed and median and interquartile range (IQR) if not. Categorical
variables are presented by numbers (n) and valid percentages (%). Answer options of
“I do not know” and “not applicable” were considered as invalid. When investigating
the differences between urban and rural practices, a Fisher’s exact test was computed for
binary variables, a Mann–Whitney U test was conducted to compare non-normally dis-
tributed numerical variables and an independent two-sided t-test for numerical continuous
variables was performed, with p < 0.05 considered statistically significant.

2.8. Ethical Approval

The Research Ethics Committee of Ghent University Hospital approved the protocol
of the PRICOV-19 study (BC-07617). Research ethics committees in the different partner
countries gave additional approval if needed in that country. All participants gave informed
consent on the first page of the online questionnaire.

3. Results

The analysis included 5539 practices from 38 countries. Figure 1 shows the geographic
variation in the proportion of practices which were rural, ranging from 11.1% in Romania
to 64.9% in Greece and 37.5% among the overall responding sample.

On average, practices counted three GPs and seven paid staff members. Just under
half of the practices were teaching practices for GP trainees (47.5%). The majority of the
practices had a capitation payment system (57.0%).

Table 1 describes the differences between the participating urban and rural practices in
terms of practice characteristics and patient population. It shows that rural practices in our
sample were significantly smaller in terms of number of GPs, were significantly less often a
training practice and were more often a capitation type payment system. Rural practices
were significantly more likely to report an above-average number of patients with chronic
conditions and patients aged over 70 years. On the other hand, they were significantly less
likely to report an above-country average number of patients with a migrant background
and patients with financial problems. No significant difference between urban and rural
practices was noted in terms of other patient groups.

Table 1. Comparison of practice and population profile between urban and rural practice (n = 5539).

Characteristic Urban Rural p Value
Number of GPs in practice (n = 5437)

Median (IQR) 3 (1–5) 2 (1–4) <0.001 1

Number of paid staff members (n = 5434)
Median (IQR) 7 (3–19) 8 (3–18) 0.583 1

Being a teaching practice for GP trainees (n = 5144)
Yes 49.9% 43.7% 0.001 2

Capitation payment system (n = 5512)
Yes 47.6% 36.8% 0.001 2

Patients with chronic conditions (n = 5350)
Above-average number 39.0% 42.7% 0.008 2

Patients over the age of 70 (n = 5392)
Above-average number 37.3% 44.6% 0.001 2

Patients with limited health literacy (n = 5222)
Above-average number 18.9% 19.5% 0.637 2

Patients with a migration background (n = 5159)
Above-average number 23.1% 11.4% 0.001 2

Patients with financial problems (n = 5257)
Above-average number 25.1% 22.4% 0.026 2

Patients with a psychiatric vulnerability (n = 5242)
Above-average number 19.6% 18.4% 0.278 2

Patients with little social support (n = 5135)
Above-average number 20.3% 19.1% 0.296 2

1 Mann–Whitney U test; 2 Fisher’s exact test; (IQR): interquartile range.
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Table 2 describes how practices collaborated and the support they experienced during
the COVID-19 pandemic. No differences were observed between urban and rural practices
in terms of experienced support from other practices or the ability to redistribute tasks if
the staff was absent because of COVID-19.

Table 2. Practice organization (n = 5539).

Urban Rural p Value
Collaboration with other practices and experienced support

If staff members in this practice are absent because of COVID-19 (infection or quarantine), this
practice can count on the help of other PC practices in the neighborhoods 42.4% 42.0% 0.805 2

The COVID-19 pandemic has promoted cooperation with other PC practices in the
neighborhoods 37.3% 37.8% 0.731 2

The practice experienced large limitations related to the building/infrastructure in terms of
providing high-quality and safe care 22.0% 21.5% 0.660 2

If staff members in this practice are absent because of COVID-19 (infection or quarantine), the
work can be distributed in such a way that the well-being of colleagues is not compromised 44.9% 43.3% 0.273 2

The involvement of non-GP staff
Staff members are more involved in giving information and recommendations to patients
contacting the practice by phone 81.1% 82.9% 0.134 2

In the situation where telephonic triage is performed by someone other than a GP in this
practice and he/she needs support when assessing a call, he/she can always rely on support
from a GP

67.7% 71.9% 0.003 2

Patient safety incidents during COVID-19
A patient with a fever caused by an infection other than COVID-19 was seen late because the
COVID-19 protocol was followed which delayed the care 40.5% 38.8% 0.269 2

A patient with an urgent condition was seen late because he/she did not come to the
practice sooner 59.4% 62.2% 0.071 2

A patient with a serious condition was seen late because he/she did not know how to call on
a GP 26.1% 32.0% <0.001 2

A patient with an urgent condition was seen late because the situation was assessed as
non-urgent during the telephonic triage 21.6% 19.1% 0.056 2

A patient with an urgent condition other than COVID-19 was assessed incorrectly during the
triage procedure 28.5% 27.6% 0.553 2

The use of protocols
A protocol is used in this practice when answering phone calls from potential
COVID-19 patients 77.3% 74.2% 0.014 2

Providing enough time to disinfect the room between consultations 29.9% 30.1% 0.924 2

1 Mann–Whitney U test; 2 Fisher’s Exact test; PC = primary care; % = percentage of positive responses.

Rural practices were more likely to have GP support always available if needed by
staff doing telephone triage.

In terms of the possible occurrence of patient safety incidents, rural practices were
significantly more likely to report that at least one patient safety incident occurred due to
patient factors, while a similar difference was not observed in terms of practice-related fac-
tors.

Concerning measures to safeguard staff, rural practices were significantly more likely
to have stopped using the waiting room, made structural changes to their waiting room and
changed their prescribing practices in terms of patients attending the practices. However,
there was no difference in the proportion of urban and rural practices that reported big
limitations to the provision of high-quality care due to their building/infrastructure.

Rural practices were significantly less likely to perform video consultations or use
electronic prescription methods.

Rural practices were significantly less likely to have a protocol for answering calls
from potential COVID-patients. While the overall proportions allowing enough time
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to disinfect rooms between consultations were low at under one-third of practices, no
difference between urban and rural practices was observed.

Patient information and outreach activities are shown in Table 3. Rural practices were
significantly less likely to provide leaflets and information on their website and answering
machine in multiple languages.

Table 3. Information for patients and taking care of vulnerable patients (n = 5539).

Urban Rural p Value
Information for patients
Does this practice have a leaflet with information on COVID-19 to give to patients

No
Yes, in one language
Yes, in multiple languages

49.8%
34.4%
15.8%

44.6%
40.7%
14.7%

<0.001 3

Does the answering machine of this practice provide information in multiple languages? 11.3% 7.3% <0.001 2

Is the leaflet of this practice available to patients in multiple languages? 23.3% 19.2% <0.001 2

Is the information on the website of this practice available in multiple languages? 23.7% 12.9% <0.001 2

Vulnerable patients
Since the COVID-19 pandemic, a list was compiled from the EMR for at least one group of
patients with a chronic disorder 31.5% 28.0% 0.635 2

This practice contacted patients with a chronic condition who needed follow-up care. 63.2% 61.9% 0.385 2

This practice contacted psychologically vulnerable patients. 35.9% 35.4% 0.731 2

This practice contacted patients with previous problems of domestic violence or with a
problematic child-rearing situation 17.3% 17.0% 0.759 2

When a patient needs to isolate him/herself, the extent to which this is feasible at his/her home
is checked with the patient. 32.5% 33.6% 0.399 2

Staff members are more involved in giving information or explaining what a caregiver has said
to illiterate patients, patients with low health literacy or migrants 64.0% 64.1% 0.948 2

Staff members are more involved in actively reaching out to patients that might
postpone healthcare 57.0% 58.3% 0.368 2

1 Mann–Whitney U test; 2 Fisher’s exact test; 3 chi-squared test; EMR = electronic medical record; % = percentage
of positive responses.

In terms of patient outreach activities, no significant differences were noted between
urban and rural practices. Other than for patients with chronic conditions, outreach
activities were low for all groups listed.

The most relevant findings on the differences between urban and rural settings are
summarized in Table 4.

Table 4. Key findings of this paper at a glance.

Rural Practices More Likely than Urban Rural Practices Similar to Urban Rural Practices Less Likely than Urban
to have GP support always available if
needed by staff doing telephone triage.

experience support from other
practices

to perform video consultations or use
electronic prescription methods

to have safeguarded staff through actions
such as stopped using the waiting room, to

have made structural changes to their
waiting room and to have changed their
prescribing practices in terms of patients

attending the practices

able to redistribute tasks if staff are
out sick

to have a protocol for answering calls
from potential COVID-19 patients
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Table 4. Cont.

Rural Practices More Likely than Urban Rural Practices Similar to Urban Rural Practices Less Likely than Urban

to report that at least one patient safety
incident occurred due to patient factors

to report that at least one patient
safety incident occurred due to

practice-related factors

to provide leaflets and information on
their website and answering machine in

multiple languages

to reporting limitations to the
provision of high-quality care due to

their building/infrastructure

to provide enough time to disinfect
rooms between consultations

to be able to adapt as practice

to organize patient outreach activities

4. Discussion
4.1. Summary of the Findings

The results of PRICOV-19 showed that the COVID-19 pandemic significantly impacted
the organization of primary care practices. Practice location is shown to be an actor in
how general practices across 38 countries responded to the COVID-19 pandemic, and
this applies for all domains of care organization: patient flow (including appointments,
triage and management for routine care); infection prevention; information processing;
communication; collaboration and self-care; and practice and participant characteristics.
Rural practices were more likely to have GP support always available if needed by staff
when doing telephone triage. When measures to safeguard staff are considered, rural
practices were significantly more likely to have ceased use of the waiting room, to have
made structural changes to their waiting room and to have changed their prescribing
practices in terms of patients attending the practices. Rural practices were significantly
less likely to be performing video consultations or using electronic prescription methods.
Rural practices were also significantly less likely to have a protocol for answering calls
from potential COVID-19 patients and to provide leaflets and information on their website
and answering machine in multiple languages.

The degree of changes adopted by GP practices across countries indicates a strong
ability to adapt, as confirmed in other studies [30]. However, as our data also showed, there
was great variability in the speed and scope of the responses to the impact of COVID-19 in
the practices, indicating potentially variable standards and quality of care [31].

It has been reported that, although with limited resources and support, the rural doc-
tors’ practical responses to the COVID-19 crisis underscore strong problem-focused coping
strategies and shared commitments to their communities, patients and colleagues [28].
When measures to safeguard staff are considered, rural practices were more significantly
likely to have stopped use of the waiting room, to have made structural changes to their
waiting room and to have changed their prescribing practices in terms of patients attending
the practices. However, rural practices were significantly less likely to have a protocol for
answering calls from potential COVID-patients.

The literature shows that, globally, chronic disease monitoring was postponed, with possi-
ble consequences in the course of disease of patients [32–35]. According to Windak et al. [36],
family physicians experienced that acute care was compromised because patients consulted
practices less frequently for non-COVID-19 problems. Monitoring visits were postponed
or canceled and screening examinations for the early detection of chronic diseases were
particularly neglected [37–39].

Our results here show that outreach activities were low for all patient groups, including
those with chronic conditions, regardless of the rurality level. In our study, during the
pandemic, a list of chronic patients was compiled by less than one-third of responding
practices. A potential explanation for this issue might be that PC practices in several
countries or regions may not have electronic medical records (EMR). EMR can be used to
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pre-screen patient needs and identify high-risk patients and those with gaps in care while
allowing multidisciplinary teams to coordinate care and co-manage patients with complex
needs [39,40].

Access to care directly impacts one’s overall physical, social and mental health status
and quality of life. Barriers to access to care often vary based on socioeconomic status,
ethnicity, age, sex, disability status and residential location. These barriers are more
prevalent among vulnerable communities [7,41–44]. The discrepancies in access to care
among vulnerable communities and their attitudes toward and acceptance of pandemic
mitigation measures, as well as triage policies used during the pandemic, are not well
understood [45]. There were no significant differences between urban and rural practices
on outreach to vulnerable patients. With hindsight, we have learned that intimate partner
violence (IPV) is one specific area that can be actioned in future pandemics [46]. Regarding
patients with previous problems of domestic violence or with a problematic child-rearing
situation, less than one-quarter of practices adopted a proactive strategy to contact these
patients, with no statistically significant differences between rural and urban practices.
However, there is an argument to indicate that such strategies may be especially necessary
in rural settings, with a recent review of the potential implications of COVID-19 on intimate
partner violence (IPV) risk globally determining that social and geographical isolation
increased risk for IPV [46]. This conclusion is consistent with Edwards’ seminal review
of the urban/rural IPV divide [47], which found that rural women experienced more
chronic and severe IPV and had more severe psychosocial and physical health outcomes,
including increased post-traumatic stress disorder (PTSD), due to the lack of IPV-related
services. In addition, the low percentage of practices adopting a proactive strategy may
imply that GP practices lack sufficient motivation, or training, to implement this action in
everyday practice [48]. This is one example of how proactive planning by policymakers
and family medicine leaders can improve the quality of care for specific patient groups
in the event of future pandemics. Unfortunately, in many countries, there is already a GP
workforce shortage, and when staff resources were deployed to manage the pandemic
workload, it was at the expense of chronic disease management, IPV and potential cancer
presentations [49]. The need for further training of PC professionals in screening and
providing collaborative care for vulnerable patients should be included among essential
clinical skills.

In line with Due et al. 2021 [50] and Petrazzuoli et al. [51], the use of alternative con-
sultation forms seems context-bound, influencing one’ willingness to use these alternatives.
Rural practices were significantly less likely to perform video consultations or use electronic
prescription methods. There is evidence that remote consultations can help in delivering
high-quality care during a pandemic [52]. Therefore, it is important that in rural areas, the
conditions are established so that this could be achieved. More than one-third of residents
in rural areas of the US reported that broadband and computer access were significant
obstacles to utilizing telehealth [53]. Apart from the digital divide, other factors are at play
here, possibly health literacy and older populations [54]. These and other factors need to
be addressed to improve the triage of patients in rural practices in pandemic situations.

The COVID-19 pandemic also created new problems with patient safety at multiple
system levels. Before the pandemic, according to the OECD, globally, as many as four in
ten patients were harmed in primary and outpatient health care [15]. Up to 80% of harm
was preventable [55]. It is estimated that 8–12% of patients admitted to a hospital in the EU
suffer from adverse effects [56]. There is concern about the ethics of triage, allocation of
scarce resources and decision-making during pandemics [57]. In our study, while practices
reported that safety incidents did occur, we did not see significant differences between
urban and rural practices, except in relation to those related to patient factors. Reports of
such safety incidents were higher in rural practices, where there were also more likely to be
a higher-than-average number of patients over 70 years.
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Rural practices performed as well as urban practices on several parameters, and in
some cases performed better than their urban counterparts. The strengths of rural practices
are clearly demonstrated and worthy of further exploration.

4.2. Strengths and Limitations

The strengths of this study are its wide coverage of GP respondents across 38 countries
and the wide coverage of different COVID-related issues in the questionnaire. Additionally,
the questionnaire was developed and validated in several phases, including a pilot study
in Flanders.

The limitations include the relatively low response rate (22.0%), with considerable
differences between countries. Moreover, the survey was based on a self-selecting sample,
which comes with inherent bias. Additionally, the sample was obtained differently depend-
ing on the participating country. Moreover, the data collection was carried out over several
months, therefore covering different phases of the pandemic. In addition, rural practices
may be differently characterized in different countries, which may influence the results of
our study. Moreover, the practice location was indicated based on the subjective perception
of the respondent, except for Belgium.

5. Conclusions

Differences in family medicine practices’ organization between rural and urban areas
indicate the need to take into account these differences when preparing plans for future
similar situations. Although the issues that rural family medicine practices were faced with
during the COVID-19 pandemic are in some points similar to the issues in urban practices
(such as postponing consultations and limited resources), there are still some issues that
could impact the safety of the patients in rural areas more than those in urban areas.
Our results underline the need to further explore the underlying factors for rural/urban
differences and use the findings to plan the care organization for future similar pandemic
situations. Particular emphasis should be placed on reducing inequalities in access to
modern forms of remote communication with the use of computer and ICT techniques.
Improvement in this area is needed in both urban and rural practices, but there is a greater
need in the latter. Furthermore, it appears from our data that GP practices, regardless of
urban/rural location, responded according to recommendations during the COVID-19
pandemic, but differences in patient populations may require differential responses which
need to be factored in. Our findings show the existence of certain issues that could impact
patient safety in rural areas more than in urban areas due to the underlying differences in
population profile and supports. These could be used to plan the organization of care for
similar future pandemic situations.
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6. Collins, C.; Van Poel, E.; Šantrić Milićević, M.; Tripkovic, K.; Adler, L.; Bjerve Eide, T.; Murauskiene, L.; Windak, A.; Nessler, K.;
Tahirbegolli, B. 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, 7830. [CrossRef]

7. Núñez Mondaca, A.L.; Sreeganga, S.; Ramaprasad, A. Access to healthcare during COVID-19. Int. J. Environ. Res. Public Health
2021, 18, 2980. [CrossRef]

8. Roy, C.M.; Bollman, E.B.; Carson, L.M.; Northrop, A.J.; Jackson, E.F.; Moresky, R.T. Assessing the indirect effects of COVID-19 on
healthcare delivery, utilization and health outcomes: A scoping review. Eur. J. Public Health 2021, 31, 634–640. [CrossRef]

9. Hoerold, M.; Gottschalk, M.; Debbeler, C.M.; Heytens, H.; Ehrentreich, S.; Braun-Dullaeus, R.C.; Apfelbacher, C. Healthcare
professionals’ perceptions of impacts of the Covid-19-pandemic on outpatient care in rural areas: A qualitative study. BMC Health
Serv. Res. 2021, 21, 1–11. [CrossRef]

10. Ziller, E.C.; Lenardson, J.D.; Ahrens, M.; Katherine, A. Rural-Urban Residence and Mortality among Three Cohorts of US Adults;
University of Southern Maine, Maine Rural Health Research Center: Portland, OR, USA, 2020.

11. Siconolfi, D.; Shih, R.A.; Friedman, E.M.; Kotzias, V.I.; Ahluwalia, S.C.; Phillips, J.L.; Saliba, D. Rural-urban disparities in access to
home-and community-based services and supports: Stakeholder perspectives from 14 states. J. Am. Med. Dir. Assoc. 2019, 20,
503–508.e1. [CrossRef] [PubMed]

12. World Health Organization. Rural Poverty and Health Systems in the WHO European Region; WHO Regional Office for Europe:
Copenhagen, Denmark, 2010.

13. Vásquez-Vera, H.; León-Gómez, B.B.; Borrell, C.; Jacques-Aviñó, C.; López, M.J.; Medina-Perucha, L.; Pasarin, M.; Sánchez-
Ledesma, E.; Pérez, K. Inequities in the distribution of COVID-19: An adaptation of WHO’s conceptual framework. Gac. Sanit.
2022, 36, 488–492. [CrossRef] [PubMed]

http://doi.org/10.3389/fpubh.2021.623904
http://www.ncbi.nlm.nih.gov/pubmed/33614587
http://doi.org/10.1016/j.ijid.2020.09.009
http://doi.org/10.3390/ijerph192215329
http://doi.org/10.1080/02813432.2022.2142796
http://doi.org/10.3390/ijerph19137830
http://doi.org/10.3390/ijerph18062980
http://doi.org/10.1093/eurpub/ckab047
http://doi.org/10.1186/s12913-021-07261-y
http://doi.org/10.1016/j.jamda.2019.01.120
http://www.ncbi.nlm.nih.gov/pubmed/30827892
http://doi.org/10.1016/j.gaceta.2021.10.004
http://www.ncbi.nlm.nih.gov/pubmed/34823902


Int. J. Environ. Res. Public Health 2023, 20, 3674 12 of 13

14. Nicole, S. Addressing Health Inequalities in the European Union-Concepts, Action, State of Play; European Economic and Social
Committee: Brussels, Belgium, 2020.

15. European Union and the OECD. Health at a Glance: Europe 2020; European Union and the OECD: Paris, France, 2020.
16. Davis, S.; Bartlett, H. Healthy ageing in rural Australia: Issues and challenges. Australas. J. Ageing 2008, 27, 56–60. [CrossRef]

[PubMed]
17. Lim, D.; Emery, J.D.; Lewis, J.; Sunderland, V.B. Australian dispensing doctors’ prescribing: Quantitative and qualitative analysis.

Med. J. Aust. 2011, 195, 172–175. [CrossRef] [PubMed]
18. Lim, D.; Geelhoed, E. General practice coordinated chronic disease management to reduce avoidable hospital admission. Australas.

Med. J. 2015, 8, 249.
19. Putzer, G.J.; Koro-Ljungberg, M.; Duncan, R.P. Critical challenges and impediments affecting rural physicians during a public

health emergency. Disaster Med. Public Health Prep. 2012, 6, 342–348. [CrossRef] [PubMed]
20. Willson, K.A.; FitzGerald, G.J.; Lim, D. Disaster management in rural and remote primary health care: A scoping review.

Prehospital Disaster Med. 2021, 36, 362–369. [CrossRef]
21. Willson, K.; Lim, D. Disaster management in rural and remote primary healthcare settings: A scoping review protocol. JBI Evid.

Synth. 2020, 18, 81–86. [CrossRef]
22. Paul, R.; Arif, A.; Pokhrel, K.; Ghosh, S. The association of social determinants of health with COVID-19 mortality in rural and

urban counties. J. Rural. Health 2021, 37, 278–286. [CrossRef]
23. Peters, D.J. Community Susceptibility and Resiliency to COVID-19 Across the Rural-Urban Continuum in the United States.

J. Rural. Health 2020, 36, 446–456. [CrossRef]
24. Hoffmann, K.; Wojczewski, S.; George, A.; Schäfer, W.L.; Maier, M. Stressed and overworked? A cross-sectional study of the

working situation of urban and rural general practitioners in Austria in the framework of the QUALICOPC project. Croat. Med. J.
2015, 56, 366–374. [CrossRef]

25. Monnat; Shannon, M. Rural-Urban Variation in COVID-19 Experiences and Impacts among U.S. Working-Age Adults. Ann. Am.
Acad. Political Soc. Sci. 2021, 698, 111–136. [CrossRef]

26. Callaghan, T.; Lueck, J.A.; Trujillo, K.L.; Ferdinand, A.O. Rural and Urban Differences in COVID-19 Prevention Behaviors. J. Rural.
Health Off. J. Am. Rural. Health Assoc. Natl. Rural. Health Care Assoc. 2021, 37, 287–295. [CrossRef]

27. Eggleton, K.; Bui, N.; Goodyear-Smith, F. COVID-19 impact on New Zealand general practice: Rural–urban differences. Rural.
Remote. Health 2022, 22, 7185. [CrossRef] [PubMed]

28. Van Poel, E.; Vanden Bussche, P.; Klemenc-Ketis, Z.; Willems, S. How did general 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, 11. [CrossRef] [PubMed]

29. Harris, P.A.; Taylor, R.; Minor, B.L.; Elliott, V.; Fernandez, M.; O’Neal, L.; McLeod, L.; Delacqua, G.; Delacqua, F.; Kirby, J.; et al.
The REDCap consortium: Building an international community of software platform partners. J. Biomed Inform. 2019, 95, 103208.
[CrossRef]

30. Stengel, S.; Roth, C.; Breckner, A.; Cordes, L.; Weber, S.; Ullrich, C.; Peters-Klimm, F.; Wensing, M. Resilience of the primary health
care system—German primary care practitioners’ perspectives during the early COVID-19 pandemic. BMC Prim. Care 2022,
23, 203. [CrossRef] [PubMed]

31. Richardson, W.C.; Berwick, D.M.; Bisgard, J.; Bristow, L.; Buck, C.; Cassel, C. Crossing the Quality Chasm: A New Health System for
the 21st Century; National Academy Press: Washington, DC, USA, 2001.

32. Couper, I.; Walters, L.; Williams, S.; Campbell, D.; White, I.; Stewart, R.; Konkin, J. Exploring rural doctors’ early experiences of
coping with the emerging COVID-19 pandemic. J. Rural. Health 2022, 38, 923–931. [CrossRef] [PubMed]

33. Moraliyage, H.; De Silva, D.; Ranasinghe, W.; Adikari, A.; Alahakoon, D.; Prasad, R.; Lawrentschuk, N.; Bolton, D. Cancer in
lockdown: Impact of the COVID-19 pandemic on patients with cancer. Oncologist 2021, 26, e342–e344. [CrossRef]

34. Khattar, J.; Griffith, L.E.; Jones, A.; De Rubeis, V.; de Groh, M.; Jiang, Y.; Basta, N.E.; Kirkland, S.; Wolfson, C.; Raina, P. Symptoms
of depression and anxiety, and unmet healthcare needs in adults during the COVID-19 pandemic: A cross-sectional study from
the Canadian Longitudinal Study on Aging. BMC Public Health 2022, 22, 1–12. [CrossRef]

35. Perry, L.; Scheerens, C.; Greene, M.; Shi, Y.; Onion, Z.; Bayudan, E.; Stern, R.J.; Gilissen, J.; Chodos, A.H. Unmet health-related
needs of community-dwelling older adults during COVID-19 lockdown in a diverse urban cohort. J. Am. Geriatr. Soc. 2022, 71,
178–187. [CrossRef]

36. Windak, A.; Frese, T.; Hummers, E.; Klemenc Ketis, Z.; Tsukagoshi, S.; Vilaseca, J.; Vinker, S.; Ungan, M. Academic general
practice/family medicine in times of COVID-19–perspective of WONCA Europe. Eur. J. Gen. Pract. 2020, 26, 182–188. [CrossRef]

37. Jacob, L.; Loosen, S.H.; Kalder, M.; Luedde, T.; Roderburg, C.; Kostev, K. Impact of the COVID-19 pandemic on cancer diagnoses
in general and specialized practices in Germany. Cancers 2021, 13, 408. [CrossRef] [PubMed]

38. Schäfer, I.; Hansen, H.; Menzel, A.; Eisele, M.; Tajdar, D.; Lühmann, D.; Scherer, M. The effect of COVID-19 pandemic and
lockdown on consultation numbers, consultation reasons and performed services in primary care: Results of a longitudinal
observational study. BMC Fam. Pract. 2021, 22, 125. [CrossRef] [PubMed]

39. Daniel, H.; Bornstein, S.S.; Kane, G.C. Addressing social determinants to improve patient care and promote health equity:
An American College of Physicians position paper. Ann. Intern. Med. 2018, 168, 577–578. [CrossRef] [PubMed]

http://doi.org/10.1111/j.1741-6612.2008.00296.x
http://www.ncbi.nlm.nih.gov/pubmed/18713193
http://doi.org/10.5694/j.1326-5377.2011.tb03272.x
http://www.ncbi.nlm.nih.gov/pubmed/21843116
http://doi.org/10.1001/dmp.2012.59
http://www.ncbi.nlm.nih.gov/pubmed/23241464
http://doi.org/10.1017/S1049023X21000200
http://doi.org/10.11124/JBISRIR-D-19-00029
http://doi.org/10.1111/jrh.12557
http://doi.org/10.1111/jrh.12477
http://doi.org/10.3325/cmj.2015.56.366
http://doi.org/10.1177/00027162211069717
http://doi.org/10.1111/jrh.12556
http://doi.org/10.22605/RRH7185
http://www.ncbi.nlm.nih.gov/pubmed/35168362
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/10.1186/s12875-022-01786-9
http://www.ncbi.nlm.nih.gov/pubmed/35948965
http://doi.org/10.1111/jrh.12654
http://www.ncbi.nlm.nih.gov/pubmed/35191080
http://doi.org/10.1002/onco.13604
http://doi.org/10.1186/s12889-022-14633-4
http://doi.org/10.1111/jgs.18098
http://doi.org/10.1080/13814788.2020.1855136
http://doi.org/10.3390/cancers13030408
http://www.ncbi.nlm.nih.gov/pubmed/33499223
http://doi.org/10.1186/s12875-021-01471-3
http://www.ncbi.nlm.nih.gov/pubmed/34162343
http://doi.org/10.7326/M17-2441
http://www.ncbi.nlm.nih.gov/pubmed/29677265


Int. J. Environ. Res. Public Health 2023, 20, 3674 13 of 13

40. Schmidt, S.; Gupta, R.; Bracey, J.; Volerman, A.; Henry, T.; Jackson, C.; Levine, D.; Jones, D.; Richter, J.M.; Schmidt, J. Primary Care
Practice Transformation in the Era of COVID-19 and Beyond: Key Principles for General Internal Medicine Practitioners. J. Gen.
Intern. Med. 2022, 37, 459–466. [CrossRef]

41. Chiarenza, A.; Dauvrin, M.; Chiesa, V.; Baatout, S.; Verrept, H. Supporting access to healthcare for refugees and migrants in
European countries under particular migratory pressure. BMC Health Serv. Res. 2019, 19, 1–14. [CrossRef]

42. Gabrani, J.; Schindler, C.; Wyss, K. Factors associated with the utilisation of primary care services: A cross-sectional study in
public and private facilities in Albania. BMJ Open 2020, 10, e040398. [CrossRef]

43. Gabrani, J.; Schindler, C.; Wyss, K. Health seeking behavior among adults and elderly with chronic health condition (s) in Albania.
Front. Public Health 2021, 9, 616014. [CrossRef]

44. Spiritus-Beerden, E.; Verelst, A.; Devlieger, I.; Langer Primdahl, N.; Botelho Guedes, F.; Chiarenza, A.; De Maesschalck, S.;
Durbeej, N.; Garrido, R.; Gaspar de Matos, M. Mental health of refugees and migrants during the COVID-19 pandemic: The role
of experienced discrimination and daily stressors. Int. J. Environ. Res. Public Health 2021, 18, 6354. [CrossRef]

45. Buckwalter, W.; Peterson, A. Public attitudes toward allocating scarce resources in the COVID-19 pandemic. PLoS ONE 2020,
15, e0240651. [CrossRef]

46. Mojahed, A.; Brym, S.; Hense, H.; Grafe, B.; Helfferich, C.; Lindert, J.; Garthus-Niegel, S. Rapid review on the associations of social
and geographical isolation and intimate partner violence: Implications for the ongoing COVID-19 pandemic. Front. Psychiatry
2021, 12, 486. [CrossRef]

47. Edwards, K.M. Intimate partner violence and the rural–urban–suburban divide: Myth or reality? A critical review of the literature.
Trauma Violence Abus. 2015, 16, 359–373. [CrossRef] [PubMed]

48. Pourat, N.; Lu, C.; Huerta, D.M.; Hair, B.Y.; Hoang, H.; Sripipatana, A. A Systematic Literature Review of Health Center Efforts to
Address Social Determinants of Health. Med. Care Res. Rev. 2022, 0, 10775587221088273. [CrossRef]

49. van den Puttelaar, R.; Lansdorp-Vogelaar, I.; Hahn, A.I.; Rutter, C.M.; Levin, T.R.; Zauber, A.G.; Meester, R.G. Impact and
Recovery from COVID-19–Related Disruptions in Colorectal Cancer Screening and Care in the US: A Scenario Analysis. Cancer
Epidemiol. Biomark. Prev. 2022, 32, OF1–OF8. [CrossRef] [PubMed]

50. Due, T.D.; Thorsen, T.; Andersen, J.H. Use of alternative consultation forms in Danish general practice in the initial phase of the
COVID-19 pandemic—A qualitative study. BMC Fam. Pract. 2021, 22, 108. [CrossRef]

51. Petrazzuoli, F.; Kurpas, D.; Vinker, S.; Sarkisova, V.; Eleftheriou, A.; Żakowicz, A.; Aarendonk, D.; Ungan, M. COVID-19 pandemic
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