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Abstract 

Background Primary Health Care (PHC) has been key element in detection, monitoring and treatment of COVID‑
19 cases in Spain. We describe how PHC practices (PCPs) organized healthcare to guarantee quality and safety and, 
if there were differences among the 17 Spanish regions according to the COVID‑19 prevalence.

Methods Cross‑sectional study through the PRICOV‑19 European Online Survey in PCPs in Spain. The question‑
naire included structure and process items per PCP. Data collection was due from January to May 2021. A descriptive 
and comparative analysis and a logistic regression model were performed to identify differences among regions 
by COVID‑19 prevalence (low < 5% or high ≥5%).

Results Two hundred sixty‑six PCPs answered. 83.8% of PCPs were in high prevalence regions. Over 70% PCPs were 
multi‑professional teams. PCPs attended mainly elderly (60.9%) and chronic patients (53.0%). Regarding structure 
indicators, no differences by prevalence detected. In 77.1% of PCPs administrative staff were more involved in provid‑
ing recommendations. Only 53% of PCPs had a phone protocol although 73% of administrative staff participated 
in phone triage. High prevalence regions offered remote assessment (20.4% vs 2.3%, p 0.004) and online platforms 
to download administrative documents more frequently than low prevalence (30% vs 4.7%, p < 0.001).

More backup staff members were hired by health authorities in high prevalence regions, especially nurses (63.9% vs 
37.8%, p < 0.001. OR:4.20 (1.01‑8.71)). 63.5% of PCPs provided proactive care for chronic patients. 41.0% of PCPs recog‑
nized that patients with serious conditions did not know to get an appointment.

Urgent conditions suffered delayed care in 79.1% of PCPs in low prevalence compared to 65.9% in high prevalence 
regions (p 0.240). A 68% of PCPs agreed on having inadequate support from the government to provide proper func‑
tioning. 61% of high prevalence PCPs and 69.5% of low ones (p: 0.036) perceived as positive the role of governmental 
guidelines for management of COVID‑19.

Conclusions Spanish PCPs shared a basic standardized PCPs’ structure and common clinical procedures due 
to the centralization of public health authority in the pandemic. Therefore, no relevant differences in safety and qual‑
ity of care between regions with high and low prevalence were detected. Nurses and administrative staff were hired 
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efficiently in response to the pandemic. Delay in care happened in patients with serious conditions and little follow‑
up for mental health and intimate partner violence affected patients was identified. Nevertheless, proactive care 
was offered for chronic patients in most of the PCPs.

Keywords COVID‑19, Primary health care, Healthcare quality, Patient safety, Spain, Europe, PRICOV‑19, General 
practice, Family medicine

Background
Spain is in the top four countries with the highest num-
ber of COVID-19 cases in Europe [1]. The country suf-
fered from five pandemic waves by September 2021 
(Fig. 1A). Primary health care (PHC) has been a key ele-
ment in the detection, monitoring and treatment of both 
patients and their contacts, offering patient-centred care 
[2, 3]. The exponential increase in healthcare activity dur-
ing epidemic waves has required a reorganisation and 
adaptation of PHC [4]. The World Health Organization 
(WHO) established initial strategies based on a public 
health and hospital approach, with recommendations 
that were poorly defined for PHC teams, and subject to 
the decision of each individual state [5]. The role of PHC 
was not the same in all countries, with great variability, 
based on the health system model. Preventive measures 
and diagnostic testing strategies were established at cen-
tral level in most of the countries [6].

Several organisations were already warning of the need 
to strengthen the health system and especially PHC to 

be able to face future health challenges [7, 8]. During the 
COVID-19 health crisis, European countries, whose PHC 
was mainly public, established Primary Care Practices 
(PCPs) as the key points of health care for COVID-19 
cases. However, governments did not increase signifi-
cantly PHC resources despite of PCPs already had a high 
workload before pandemic. At the first stage of COVID-
19 pandemic, in public provision healthcare services, 
PCPs had to implement and manage structural changes, 
and staff and equipment reorganization, without 
increasing the structural endowment or remuneration 
improvements. Nevertheless, improvements were easily 
introduced and funded in those healthcare systems with 
private provision [6].

Spanish National Health System (SNHS) has almost 
universal healthcare coverage, mainly funded from 
taxes and with mainly public provision for PHC. PCPs 
are the first contact for citizens with the SNHS [9]. 
The country is organize in 17 Autonomous communi-
ties or regions, and there are 17 regional healthcare 

Fig. 1 Evolution of cases, hospitalizations, ICU admissions and deaths from COVID‑19 from January 2020 till May 2021
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services. Healthcare professionals are salaried by the 
public health authority. There is a PCP with a popula-
tion up to 25,000 inhabitants. PCPs are organized with 
one family doctor (FD) and a nurse per 1500 to 2000 
registered patients. In general, there are a midwife, a 
social worker, a physiotherapist and sometimes, a men-
tal health professional per PCP.

At national level, Interterritorial Committee for the 
Spanish National Health System (ICSNHS) coordinates 
healthcare provision [10] and public health for the 17 
regional healthcare services.

PHC provision is free of charge at the point of deliv-
ery, except for outpatient pharmaceutical prescriptions. 
A PCP has a Primary Care Team (PCT). All citizens 
can get an appointment in the PCP with a family doc-
tor, a nurse, a midwife, a mental health professional or a 
physiotherapist.

The alarm state was declared in Spain March 15th 
and lasted until June 21st 2020 [11]. During this period, 
the Ministry of Health was in charge of protocols and 
health care organization of the COVID-19 pandemic 
nationwide. All the regional healthcare services and 
public health coordination through the sanitary alerts 
and emergencies coordination centre (CCAES) [12]. 
ICSNHS met weekly and launched a report to coordi-
nate healthcare along the regions.

During COVID-19 Pandemic, PCP in each region has 
been providing contact tracing, testing, and treating 
mild to moderate COVID-19 cases as well as managing 
COVID-19 sick leave [6, 13, 14]. At the same time, they 
provided usual care to the registered population too. 
Most of the regions increased the number of primary 
care consultations in 2020 compared to previous years, 
without increasing the number of medical professionals 
in PCPs [15] (Supplement 1).

Few studies showed the role of primary care dur-
ing the health crisis, and those studies described that 
most of patients affected by SARS-CoV-2 were treated 
in PHC, and only half of the patients were treated in 
emergency departments required hospital admission 
[4] In turn, there is wide variability in the performance 
of complementary tests and referral criteria from the 
different PCPs, which may be related to the burden of 
care assumed by PHC teams since the beginning of the 
pandemic [4].

Therefore, how Spanish public PCPs guaranteed 
healthcare quality and safety during the first year of 
COVID-19 pandemic is not very well known. This study 
[16] aims to determine which PCPs’ characteristics 
were associated with safe, effective, patient-centred and 
equitable healthcare, considering the different preva-
lence of COVD19 pandemic among regions in Spain.

Methods
The PRICOV‑19 study
The PRICOV-19 study aimed to describe how primary 
care practices) were organized during the COVID-19 
pandemic to guarantee high-quality care; how tasks and 
roles changed, and the impact of the pandemic on the 
wellbeing of care providers. Europe PRICOV-19 study 
aimed to sample between 80 to 200 PCPs per country. 
One questionnaire should be completed by each PCP, 
preferably by a FD or by a staff member familiar with 
the practice organization [10].

Survey and data collection
A common European online questionnaire was devel-
oped by consensus, and translated into national lan-
guages [16]. The questionnaire consists of 53 items 
divided into six topics: (a) infection prevention; (b) 
patient flow for COVID-19 and non-COVID-19 care; 
(c) dealing with new knowledge and protocols; (d) com-
munication with patients; (e) collaboration; (f ) well-
being of the respondent; (g) and characteristics of the 
respondent and the practice. The Research Electronic 
Data Capture (REDCap) platform was used to host 
the questionnaire in all languages, to send out invita-
tions to the national samples of PCPs, and to securely 
store the answers from the participants at Ghent Uni-
versity. Data were collected by means of an online self-
reported questionnaire among PCPs. Sections a, b, c, d 
and e reflected the whole practice perspective whereas 
section (f ) referred as to personal experience of the 
respondent, and we have not considered this last part 
in this study.

Sampling and recruitment
Sampling was made in each region counting out at least 
ten practices per region (Supplement 1) for at least, 200 
practices nationwide, as recommended by the consor-
tium. Supplement 1 showed the distribution of prac-
tices per regions with the average number of healthcare 
professionals per practice. Researchers’ core team sent 
five reminder messages to participating PCPs in each 
region to increase the response rate and make it repre-
sentative per region as well.

Analysis
We calculated the prevalence of COVID-19 cases from 
the beginning of the pandemic until the end of May 
2021 (Supplement 1) when the Spanish survey closed 
(Fig. 1). We liked to assess if the COVID-19 burden of 
work might influence quality and safety in PCPs. There-
fore, we set a prevalence of 5% as cut off point, based 
on Spanish average burden of COVID-19 estimated 
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in the national SARS-CoV-2 serological survey [15] of 
summer 2020, which detected a seroprevalence, by the 
point of care test of 5.0% (95% CI 4.7-5.4). We built two 
groups of regions. One group with a prevalence less 
than 5% and the other equal or more than 5%, as there 
was substantial geographical variability, with higher 
prevalence around Madrid region (>10%) and lower in 
coastal areas (<3%).

We did a descriptive analysis of the items of the ques-
tionnaire and made comparisons between the two groups 
of COVID-19 prevalence (Fig.  2). We performed two 
logistic regression considering as dependent variable the 
prevalence of COVID-19. The first regression included 
structural and administrative pathway variables and the 
other regarding the COVID-19 clinical pathway variables.

The data analysis was performed with RStudio® 
2021.09.0, Stata 16 and the graphics with ArcGIS® Desk-
top 10.7.1.

Results
Descriptive PCPs by COVID‑19 prevalence: structural 
analysis
Two hundred sixty-six PCPs from all the 17 regions of 
Spain answered the questionnaire completely or nearly 
completely. Forty-three questionnaires were nearly 

empty and they were not included in the analysis. Most 
of PCPs were located in areas with high COVID-19 
prevalence (83.8%) compared with those with lower 
prevalence (16.1%) (Fig. 2). Castilla-León was the region 
with more answers (n: 55), followed by Cataluña (n: 41) 
and Madrid region (n: 28). 66.5% of PCPs were in urban 
areas. Most of the participating PCPs had multi profes-
sional teams formed by family doctors (99.6%), nurses 
(97.4%), administrative assistants (91.7%), social workers 
(77.1%) and cleaning employee (91.7%). PCPs declared 
to attend elderly patients (60.9%) and chronic patients 
(53.0%) above the national average of those types of 
patients in PHC although the migrant population was 
below the average (50.8%). More than half of PCPs were 
teaching practices (62.4%). Considering structural meas-
ures, all PCPs fulfilled the safety and hygiene require-
ments, without statistical differences among higher and 
lower COVID-19 prevalence areas (Table 1).

Administrative pathways
Administrative assistances were more involved in giving 
information and recommendations to patients contact-
ing the practice by phone during the pandemic in 77.1% 
of the practices. Although, 47.0% of the practices didn’t 
have a phone protocol for the administrative assistances 

Fig. 2 Analysis of the prevalence of SARS‑CoV‑2 infection based on Autonomous Communities and number of PCPs responding 
to the questionnaire
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Table 1 Structural and Administrative Actions according to low and high COVID‑19 prevalence regions

All PHC practices Prevalence
<5%

Prevalence
≥ 5‑10%

p‑value

(n, %) (n, %) (n, %)

Practice building

Suitable for the pandemic None/hardly 45 (16.9) 8 (18.6) 37 (16.6) 0.52

To a limited extend 95 (35.7) 18 (41.9) 77 (34.5)

To a large extend 126 (47.4) 17 (39.5) 109 (48.9)

Expected renovation work None/hardly 79 (29.7) 14 (32.6) 65 (29.1) 0.76

To a limited extend 100 (37.6) 17 (39.5) 83 (37.2)

To a large extend 87 (32.7) 12 (27.9) 75 (33.6)

Role of the government in the practices

Adequate support Disagree 181 (68.0) 31 (72.1) 150 (67.3) 0.26

Neutral 53 (19.9) 10 (23.3) 43 (19.3)

Agree 32 (12.0) 2 (4.7) 30 (13.5)

Guidelines represented a threat to the proper organization Disagree 69 (25.9) 7 (16.3) 62 (27.8) 0.036

Neutral 97 (36.5) 23 (53.5) 74 (33.2)

Agree 100 (37.6) 13 (30.2) 87 (39.0)

Cleaning protocols

Before the pandemic Never 52 (19.5) 14 (32.6) 38 (17.0) 0.004

Sometimes 109 (41.0) 21 (48.8) 88 (39.5)

Always 105 (39.5) 8 (18.6) 97 (43.5)

Since the pandemic Never 13 (4.9) 1 (2.3) 12 (5.4) 0.68

Sometimes 45 (16.9) 8 (18.6) 37 (16.6)

Always 208 (78.2) 34 (79.1) 174 (78.0)

Administrative actions

Assistance of patients without an appointment No 155 (58.3) 25 (58.1) 130 (58.3) 0.98

Yes 111 (41.7) 18 (41.9) 93 (41.7)

Patients should explain the reason to get an appointment

By phone No 88 (33.1) 25 (58.1) 63 (28.3) < 0.001

Yes 178 (66.9) 18 (41.9) 160 (71.7)

Online No 224 (84.2) 40 (93.0) 184 (82.5) 0.083

Yes 42 (15.8) 3 (7.0) 39 (17.5)

Administrative assistances were more involved in giving information to patients contacting the practice by phone during the pandemic

 Strongly disagree‑ disagree 26 (9.8) 4 (9.3) 22 (9.9) 0.70

 Neutral 35 (13.2) 4 (9.3) 31 (13.9)

 Agree‑strongly agree 205 (77.1) 35 (81.4) 170 (76.2)

Phone protocol for the administrative assistances

 No 125 (47.0) 23 (53.5) 102 (45.7) 0.49

 Yes, this protocol is based on a governmental guideline 68 (25.6) 8 (18.6) 60 (26.9)

 Yes, this protocol is not based on a governmental guideline 73 (27.4) 12 (27.9) 61 (27.4)

Participation of administrative assistances in the triage (phone or in person)

 Disagree 34 (12.8) 7 (16.3) 27 (12.1) 0.72

 Neutral 36 (13.5) 5 (11.6) 31 (13.9)

 Agree 196 (73.7) 31 (72.1) 165 (74.0)

Phone call to verify risk of COVID‑19 symptoms before the appointment

 Never/Rarely 101 (38.0) 21 (48.8) 80 (35.9) 0.27

 Sometimes 17 (6.4) 2 (4.7) 15 (6.7)

 Usually/Always 148 (55.6) 20 (46.5) 128 (57.4)

Remote assessment

Before the pandemic No 262 (98.5) 43 (100.0) 219 (98.2) 0.38

Yes 4 (1.5) 0 (0.0) 4 (1.8)
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(Table  1). However, administrative assistances asked 
more frequently to patients what was the main reason 
to get an appointment in high COVID-19 prevalence 
areas compared to those with lower prevalence (71.7% 
vs 41.9%, p < 0.001). In suspicious COVID-19 cases, the 
staff participated in the triage (by phone or face to face) 
in over 73% of the practices. Patients without an appoint-
ment were visited in 41.7% of the practices without dif-
ferences between high and low prevalence.

Remote assessment was anecdotally before the pan-
demic with only 4 PCPs (1.5%) offering the service. Dur-
ing the pandemic the service grew till 46 PCPs (17.4%). 
Practices located in areas with higher prevalence offered 
more remote assessment than those in lower prevalence 
areas (20.4% vs 2.3%, p:0.004). However, PCPs in lower 
prevalence regions were more prone to offer adminis-
trative documents by e-mail to suspicious/confirmed 
COVID-19 cases than those in higher regions (60.5% 
vs 38.6%, p:0.029). Higher prevalence regions provided 
online platforms to download administrative documents 
more frequently than lower ones (30% vs 4.7%, p < 0.001).

Management of medical care to patients in PCP 
during COVID‑19 pandemic
Accessibility for patients with serious conditions was 
compromised in 41.0% of the PCPs as patients did not 
know how to get in touch with a GP (Table 2). Patients 
with urgent conditions were seen late because they did 
not consult sooner in 79.1% of the practices in low preva-
lence area compared to 65.9% of the practices in high 
prevalence area but not significance was found (p:0.24). 
Proactive care for chronic patients was provided in 63.5% 
of the practices. Organizational proactive care through 
extracting lists from the electronic medical record was 
run by 35.7% of the practices. People with background 
of intimate partner violence or mental health issues were 
scarcely contacted in most of the practices throughout 

the pandemic. Staff members were more involved in giv-
ing information to vulnerable patients (migrants, low 
health literacy patients or caregivers).

Feasibility to COVID-19 patients to attend the practice 
or to isolate themselves was questioned over 89.0% of all 
the practices. Patients in lower prevalence area talked 
more about financial problems since the COVID-19 pan-
demic began than those in high prevalence area (86.0% 
vs 70-4%, p.0.11). Nevertheless, GPs did not check the 
financial status more frequently than before the pan-
demic although GP recognized their role changed in 
54.1% of the practices.

Human resources organization in PCPs during COVID‑19 
pandemic
COVID-19 sick leaves among healthcare professionals 
were present in all practices (Table  3). High prevalence 
regions counted with more backup staff members hired 
by the health authority to collaborate with the prac-
tice activity than in the low prevalence regions. Nurses 
were the most frequently hired professionals especially 
in regions with more cases compared with regions with 
lower cases (63.9% vs 37.8%, p < 0.001). Weekly team 
meetings were reduced since the pandemic started com-
pared with before (55.3% vs 43.2%). In the pandemic, 
weekly meetings were more frequent in low prevalence 
regions than in regions of high prevalence.

The coordination among PCP in the same area did 
not improve through the pandemic. Buildings were not 
prepared for the pandemic in many of the practices and 
two thirds of practices plan to do renovation work. 68% 
of practices agreed on an inadequate support for the 
proper functioning of the practice from the government. 
The role of governmental guidelines on practices because 
of COVID-19 was negative for 39% of the practices in 
high prevalence compared to 30.2% of low prevalence 
(p:0.036).

Table 1 (continued)

All PHC practices Prevalence
<5%

Prevalence
≥ 5‑10%

p‑value

(n, %) (n, %) (n, %)

Since the pandemic No 218 (82.6) 42 (97.7) 176 (79.6) 0.004

Yes 46 (17.4) 1 (2.3) 45 (20.4)

Sending administrative documents to suspicious/confirmed COVID‑19

By e‑mail Never/rarely 63 (23.7) 7 (16.3) 56 (25.1) 0.029

Sometimes 91 (34.2) 10 (23.3) 81 (36.3)

Regularly/always 112 (42.1) 26 (60.5) 86 (38.6)

By online platform Never/rarely 157 (59.0) 36 (83.7) 121 (54.3) < 0.001

Sometimes 40 (15.0) 5 (11.6) 35 (15.7)

Regularly/always 69 (25.9) 2 (4.7) 67 (30.0)
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We performed three regression models regarding 
structure and COVID-19 clinical management (Table 4). 
There were no crucial differences among low and high 
COVID-19 prevalence regions. Only the increasing nurs-
ing support was a clear difference among the two com-
pared groups, OR: 4.20 (2.01-8.71).

Discussion
There were no big differences in the implementation of 
initiatives to guarantee the safety and healthcare qual-
ity between regions with high and low prevalence of 
COVID-19 in Spain. Delay in accessibility was found for 
serious and urgent conditions. Remote assessment was 

Table 2 Characteristics of medical care in PHC practices according to the low and high COVID‑19 prevalence regions

a : Vulnerable patients: migrants, low health literacy patients or caregivers

EMR Electronic medical record

All PHC practices Prevalence
< 5%

Prevalence
≥ 5‑10%

p‑value

(n, %) (n, %) (n, %)

COVID‑19 patients

Feasibility to isolate Never/rarely 20 (7.5) 6 (14.0) 14 (6.3) 0.21

Sometimes 24 (9.0) 4 (9.3) 20 (9.0)

Mostly/Always 222 (83.5) 33 (76.7) 189 (84.8)

Feasibility to attend to the practice/hospital Never/rarely 12 (4.5) 2 (4.7) 10 (4.5) 0.59

Sometimes 15 (5.6) 1 (2.3) 14 (6.3)

Mostly/Always 239 (89.8) 40 (93.0) 199 (89.2)

Delay in accessibility

in patients with a serious condition No 93 (35.0) 14 (32.6) 79 (35.4) 0.93

Yes 109 (41.0) 18 (41.9) 91 (40.8)

I do not know 64 (24.1) 11 (25.6) 53 (23.8)

in patients with an urgent condition after phone triage No 58 (21.8) 6 (14.0) 52 (23.3) 0.24

Yes 181 (68.0) 34 (79.1) 147 (65.9)

I do not know 27 (10.2) 3 (7.0) 24 (10.8)

Staff members gave information to vulnerable  patientsa Agree 158 (59.4) 22 (51.2) 136 (61.0) 0.48

Neutral 68 (25.6) 13 (30.2) 55 (24.7)

Disagree 40 (15.0) 8 (18.6) 32 (14.3)

Proactive care

Patients that might postpone healthcare Agree 37 (13.9) 5 (11.6) 32 (14.3) 0.59

Neutral 59 (22.2) 12 (27.9) 47 (21.1)

Disagree 170 (63.9) 26 (60.5) 144 (64.6)

Patients with chronic conditions No 97 (36.5) 19 (44.2) 78 (35.0) 0.25

Yes 169 (63.5) 24 (55.8) 145 (65.0)

Patients with chronic conditions through lists from the EMR No 171 (64.3) 28 (65.1) 143 (64.1) 0.90

Yes 95 (35.7) 15 (34.9) 80 (35.9)

Patients with background of intimate partner violence No 180 (67.7) 34 (79.1) 146 (65.5) 0.085

Yes 31 (11.7) 1 (2.3) 30 (13.5)

I do not know 55 (20.7) 8 (18.6) 47 (21.1)

Patients with background of mental health issues No 152 (57.1) 31 (72.1) 121 (54.3) 0.071

Yes 82 (30.8) 10 (23.3) 72 (32.3)

I do not know 32 (12.0) 2 (4.7) 30 (13.5)

Financial problems since the pandemic

Patients shared Not at all/less than before 25 (9.4) 2 (4.7) 23 (10.3) 0.11

As much as before 47 (17.7) 4 (9.3) 43 (19.3)

More/much more than before 194 (72.9) 37 (86.0) 157 (70.4)

GP asked Not at all/less than before 36 (14.0) 6 (14.3) 30 (13.9) 0.99

As much as before 131 (50.8) 21 (50.0) 110 (50.9)

More/much more than before 91 (35.3) 15 (35.7) 76 (35.2)
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implemented during the pandemic especially in regions 
with high COVID-19 prevalence. Back-up nurses were 
hired more frequently in regions with high COVID-19 
prevalence.

The lack of differences in most of the variables may 
be explained because the Spanish Ministry of Health 
assumed sole command of the pandemic from the dec-
laration of the state of alarm on March 15 until June 21, 
2020 [11]. During that period, all regions shared the 
same protocols to guarantee adequate care for COVID-
19 patients based on evidence, the triage procedures, 
and the use of COVID-19 detection tests in primary 
care. Subsequently, the ICNHS continued to meet 
weekly once the autonomy in the management of health 
services was returned to the regions. Therefore, they 
continued to make agreements on the care protocols 
to be applied and the epidemiological information sys-
tem among all the regions. These meetings facilitated 
contact between the different regional health services, 
reducing the variability of COVID-19 care in PCPs. 
There were differences on the way local health authori-
ties for PHC provided support to PCPs, particularly, to 
ease connection among health information systems, in 

the different levels of care to enhance communications 
technologies and building structures which did not 
depend upon PCPs but on the PHC regional directo-
rates. As in many countries, virtual care use in primary 
care saw a transformative change during the pandemic. 
However, despite the advances in the various gov-
ernmental guidance offered, much work remains in 
addressing the shortcomings exposed during COVID-
19 and strengthening viable policies to better incorpo-
rate novel technologies into the modern primary care 
clinical environment [17].

Regarding new roles for PHC professionals, admin-
istrative assistants had an important role in providing 
access to medical care especially in high COVID-19 prev-
alence regions. Nevertheless, in many regions, the local 
health authority did not provide a phone triage proto-
col for them. Online appointments were not available in 
most of the practices whereas administrative documents 
could be sent by email frequently. Remote assessment 
grew in regions with higher COVID-19 prevalence, as it 
happened in other countries as in Israeli. PCPs reported 
an increase in use of telemedicine from 11 to 49% during 
the COVID-19 pandemic [18].

Table 3 Human resources organization in PCPs according to the low and high COVID‑19 prevalence regions

All PHC practices Prevalence
<5%

Prevalence
≥ 5‑10%

p‑value

(n, %) (n, %) (n, %)

Staff availability

Staff COVID‑19 sick leaves <=15 persons with sick leaves 221 (83.1) 40 (93.0) 181 (81.2) 0.058

>15 persons with sick leaves 45 (16.9) 3 (7.0) 42 (18.8)

Backup staff members

Nurses None 70 (27.7) 23 (62.2) 47 (21.8) < 0.001

1‑3 Nurses 152 (60.1) 14 (37.8) 138 (63.9)

≥ 4 nurses 31 (12.3) 0 (0.0) 31 (14.4)

Medical or Nursing students None 221 (83.1) 42 (97.7) 179 (80.3) 0.005

1‑4 Students 45 (16.9) 1 (2.3) 44 (19.7)

Social workers None 211 (85.4) 37 (100.0) 174 (82.9) 0.006

1‑3 persons 36 (14.6) 0 (0.0) 36 (17.1)

Administrative assistances None 107 (42.5) 25 (67.6) 82 (38.1) 0.002

1‑3 persons 128 (50.8) 12 (32.4) 116 (54.0)

≥4 persons 17 (6.7) 0 (0.0) 17 (7.9)

Team meetings

Before the pandemic Less than once a week 119 (44.7) 19 (44.2) 100 (44.8) 0.94

Weekly 147 (55.3) 24 (55.8) 123 (55.2)

Since the pandemic Less than once a week 151 (56.8) 18 (41.9) 133 (59.6) 0.031

Weekly 115 (43.2) 25 (58.1) 90 (40.4)

Better coordination among PHC practices since the pandemic

 Disagree 180 (67.7) 33 (76.7) 147 (65.9) 0.088

 Neutral 53 (19.9) 9 (20.9) 44 (19.7)

 Agree 33 (12.4) 1 (2.3) 32 (14.3)
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The tasks changed in the team assuming different roles 
to face adequately the pandemic. More back up nurses 
were hired in high prevalence regions as it happened in 
other European countries from PRICOV-19 study [19].

While many practices assessed COVID-19 patients to 
guarantee isolation and practice attendance in case of 
need, delay in healthcare happened in patients with seri-
ous conditions during pandemic and therefore a second 
pandemic of delayed diagnosis may happen [20]. Among 
delayed activities were people with background of inti-
mate partner violence or mental health issues that were 
scarcely contacted in most of the practices throughout 
the pandemic. In this topic, New Zealand experience [21] 
indicated that reducing barriers to patients seeking care 
and improving integration and relationships across the 
health system would minimise future pandemic disrup-
tion and delayed patient healthcare. Nevertheless, proac-
tive care for chronic patients was offered in two thirds of 
PCPs [22].

Regarding increasing recruitment to support PCPs 
overload with work, human resources have been paid 
with the European COVID-19 Fund [23] for Spain, 
which was equitably distributed according to the popu-
lation of each region. All regions received a lot of con-
tinued reinforcement from the Health Ministry. Spain’s 
healthcare spending should be growing by over 10.83 

billion euros between 2018 and 2030 [24]. One source of 
increased spending is being the investment in healthcare 
technology. It will translate into constant average annual 
spending growth of 2.2%. Spain is expected to allocate 
additional spending to enhance system interconnectivity, 
improve patient empowerment, and prevent and moni-
tor chronic conditions. Such e-Health initiatives imply 
a 1.5% increase in estimated health expenditure. Other 
regions requiring additional spending include recruiting 
and retaining healthcare workers as well as the expansion 
and upgrading of healthcare technology. The additional 
funds injected help to build a more favourable position 
for responding to potential future health emergencies 
including the need to redesign PCPs to adapt them to the 
pandemic as detected in our study.

Strengths and limitations
One of the strengths of this study is that the sample 
size was calculated in advance adjusting for the number 
of practices in each region of Spain. Although the sam-
pling method was a convenient one, every liaison doctor 
selected double the size of the sample to increase par-
ticipation. This survey was collected between the third 
COVID-19 wave (January 2021) and the fourth wave 
(March-May 2021) in Spain (Fig.  1). Collecting data 
in that period allows us to know which changes in the 

Table 4 Backup staff members and proactive care factors associated with high COD‑19 prevalence regions. Characteristics of the PCPs 
building. (OR and 95% confidence interval for covariates)

OR (95% CI) Odds ratio (95% confidence interval)

High COVID‑
19 prevalence 
regions
OR (95% CI)

Model 1: Backup staff members (reference:low COVID‑19 prevalence)
Nurses 4.20 (2.01‑8.71)

Medical or Nursing students 6.65 (0.84‑52.5)

Social workers 0.47 (0.17‑1.29)

Administrative assistances 1.83 (0.85‑3.94)

Model 2: Proactive care (reference: low COVID‑19 prevalence)
Patients that might postpone healthcare 0.93 (0.58‑1.48)

Patients with chronic conditions 0.83 (0.44‑1.57)

Patients with chronic conditions through lists from the EMR 1.13 (0.55‑2.31)

Patients with background of intimate partner violence 0.92 (0.54‑1.57)

Patients with background of mental health issues 1.96 (0.99‑3.90)

Model 3: Practice building
Suitable for the pandemic, reference: None/hardly
To a limited extend 0.89 (0.34‑2.33)

To a large extend 1.29 (0.49‑3.39)

Expected renovation work, reference: None/hardly
To a limited extend 1.07 (0.47‑2.41)

To a large extend 1.24 (0.51‑3.00)
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clinical practice were already implemented in addition 
to describing the difficulties that primary care practices 
faced. The study included practices in all Spanish regional 
healthcare systems.

Most of the PCPs were training practices and belonged 
to economic high-level regions. It might be due that to 
have training students is a positive stimulus for a better 
performance as it is stated in PRICOV-19 analysis on the 
impact of being training practices [25]. Training practices 
were found to have a stronger safety culture than non-
training practices. These results have important policy 
implications, since involving more PCPs in education 
may be an effective way to improve quality and safety in 
general practice.

Several limitations should be taken in account. Firstly, 
the questionnaires were self-reported with informa-
tion about the whole practice. This information could 
be influenced by the personal point of view of the 
respondent, and it could not be representative of all the 
PCP Team. Secondly, the participation was voluntary. 
Although the researchers sent 5 reminder messages, the 
circumstance of overwork in PCP due to new waves of 
pandemic during the study period (from January to May 
2021) we failed to increase the response rate to make it 
representative per region.

An overrepresentation of practices who were more 
engaged with the patients could be found, as an example, 
a total of 62% of PCP sampling were teaching practices. 
Thirdly, the survey was fully completed in 244 practices 
out of 266 and partially in 22 practices. Partial answers 
included at least half of the survey completed.

Implications for practice
A national health system with a single command from 
the Spanish Health Ministry allowed to provide stand-
ardized healthcare for COVID-19 patients in the whole 
country during the first wave of the pandemic. Although 
the healthcare was decentralized afterwards few changes 
were found among the regions. It could be important to 
keep this centralized organization to avoid healthcare dif-
ferences to COVID-19 patients among the regions but 
this organization did not provide resources to improve 
care to non-COVID-19 patients or vulnerable patients.

In Spain and in the EU, there is a lack of a national pri-
mary care contingency plan to standardize a minimum 
set of actions to tackle a pandemic. A contingency plan 
should be supported with a budget to run primary care 
with enough resources to adapt to new situations. It is 
essential to design a more structured pathway to treat 
non-COVID-19 patients during the pandemic to avoid 
delays in serious diseases. Although, remote assessment 
improved during the pandemic, more efforts are needed 
to generalise the use of these tools (online appointments, 

online interviews, and online platforms to download data 
from the electronic health record). More staff was hired 
but it was not enough to avoid the delay in medical care. 
This must be understood under the under-resourced per-
sonnel in primary care in Spain. There is an urgent need 
to expand the staff in the practices, especially the admin-
istrative assistances and nurses. A public health officer in 
each practice to surveillance COVID-19 could be a useful 
role to incorporate in primary teams.

Conclusions
Spanish PCPs shared a basic standardized PCPs’ struc-
ture and common main clinical procedures due to the 
centralization of Public Health Authority in the pan-
demic. Therefore, no relevant differences in safety and 
quality of care between regions with high and low preva-
lence was detected. Nurses and administrative staff were 
hired efficiently in response to the pandemic. Delay in 
care happened in patients with serious conditions and 
scarce follow-up for mental health and intimate partner 
violence affected patients was identified. Nevertheless, 
proactive care was offered for chronic patients in most of 
the PCPs.

Abbreviations
PHC  Primary Health Care
PCT  Primary Health Care Teams
PCP  Primary Health Care Practices or Health Centers
FD  Family Doctor
SNHS  Spanish National Healthcare System
ICSNHS  Inter‑territorial Committee for the National Healthcare System
REDCap  Research Electronic Data Capture

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12875‑ 024‑ 02391‑8.

Supplementary Material 1: Primary Healthcare Teams in Spanish National 
Health Services, December 2020.

Acknowledgements
The authors would like to thank the Aragonese Primary Care Research Group 
(GAIAP, B21_23R) that is part of the Department of Innovation, Research 
and University at the Government of Aragón (Spain) and the Institute for 
Health Research Aragón (IIS Aragón); the Research Network on Chronicity, 
Primary Care and Health Promotion (RICAPPS) “Another way to make Europe”, 
NextGenerationEU funds and the University of Zaragoza. We acknowledge 
to all PHC teams who participated in the survey for they crucial contribution 
to the study even in very tough times. We acknowledge to all family doctors 
who helped us to disseminate the questionnaire among regions, particularly, 
Julio Francisco Fóthy, Rosa Añel‑Rodríguez, Montserrat León‑Latre, María Pilar 
Marcos‑Calvo. We acknowledge to Ghent University support on the develop‑
ment of the whole project.

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.

https://doi.org/10.1186/s12875-024-02391-8
https://doi.org/10.1186/s12875-024-02391-8
https://bmcprimcare.biomedcentral.com/articles/supplements/volume-24-supplement-1
https://bmcprimcare.biomedcentral.com/articles/supplements/volume-24-supplement-1


Page 11 of 12Gallego‑Royo et al. BMC Primary Care          (2023) 24:286  

Authors’ contributions
SA and PA are responsible for the main idea of the project. AG has done the 
initial introduction of the manuscript. SA has carried out the statistical analysis. 
SA, PA, AG, LS and IS analysed the data together to complete the article. AP, 
NF, JAM, JF contributed to the collection of data. All authors have read and 
approved the final manuscript.

Funding
This work was supported by Aragonese Primary Care Research Group (GAIAP, 
B21_23R), which is part of the Department of Science, Universities and the 
Knowledge Society of the Government of Aragón (Spain) and too has been 
funded by Carlos III Health Institute (ISCIII), through the project grant number 
PI22/01070, and FEDER Funds “Another way to make Europe”. The funders have 
no role in study design, data collection and analysis, publication decision or 
manuscript preparation.

Availability of data and materials
All data are centrally stored on the server of Ghent University (Belgium). All 
data was anonymized at Ghent University, and all raw data that could lead to 
the identification of the respondents was permanently removed. Reasonable 
request is required to access non‑identifiable data by users who are external 
to the PRICOV‑19 consortium. Access will be subject to a data transfer agree‑
ment and following approval from the principal investigator of the PRICOV‑19 
study.

Declarations

Ethics approval and consent to participate
The Research Ethics Committee of Aragon (CEICA) approved this research 
project (PI20/483, October 2020). Informed consent was obtained from all 
subjects before completing the online survey.
All study methods were carried out in accordance with relevant guidelines 
and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Preventive Medicine, Miguel Servet University Hospital, Zaragoza, Spain. 
2 Aragonese Health Service, Aragón, Spain. 3 University of Zaragoza, Zaragoza, 
Spain. 4 GIBA, Aragon Bioethics Research Group. IIS Aragón, Zaragoza, Spain. 
5 RICAPPS. Research Network on Chronicity, Primary Care and Health Promo‑
tion, Tenerife, Spain. 6 Aragonese Health Service, Universitas Health Centre, 
Zaragoza, Spain. 7 Internal Medicine Service, Bellvitge University Hospital, 
Barcelona, Spain. 8 Catalan Institute of Health, Catalonia, Spain. 9 Castelldefels 
Health Agents (CASAP). Castelldefels, Catalonia, Spain. 10 Salamanca Primary 
Care Research Unit (APISAL), Institute of Biomedical Research of Salamanca 
(IBSAL), Gerencia de Atención Primaria de Salamanca, Gerencia Regional de 
salud de Castilla y León (SACyL), Salamanca, Spain. 11 Network for Research 
on Chronicity, Primary Care, and Health Promotion (RICAPPS), Mallorca, Spain. 
12 Faculty of Medicine and Health Sciences, Department of Public Health 
and Primary Care, Ghent University, Ghent, Belgium. 13 Federica Montseny 
Health Centre, Gerencia Asistencial de Atención Primaria, Servicio Madrileño 
de Salud, Madrid, Spain. 14 Gregorio Marañón Institute of Biomedical Research, 
Madrid, Spain. 15 EGPRN, European General Practitioners Network, Maastricht, 
The Netherlands. 16 Primary Health Care Research Group of Aragon (GAIAP), 
B21‑20R. IIS‑Aragón, Zaragoza, Spain. 17 QiT research group., Idiap Jordi Gol i 
Gudina, Tarragona, Spain. 

Received: 19 January 2023   Accepted: 12 April 2024

References
 1. Country overview report: week 42 2022. https:// covid 19‑ count ry‑ overv 

iews. ecdc. europa. eu/ index. html. Accessed 2 Nov 2022.

 2. Guisado‑Clavero M, Herrero Gil A, Pérez Álvarez M, Castelo Jurado M, Her‑
rera Marinas A, Aguilar Ruiz V, et al. Clinical characteristics of SARS‑CoV‑2 
pneumonia diagnosed in a primary care practice in Madrid (Spain). BMC 
Fam Pract. 2021;22

 3. Organización para la Cooperación y el Desarrollo Económicos. Realising 
the Full Potential of Primary Health Care. 2019;:1–13. https:// www. oecd. 
org/ health/ health‑ syste ms/ OECD‑ Policy‑ Brief‑ Prima ry‑ Health‑ Care‑ May‑ 
2019. pdf. Accessed 2 Nov 2022.

 4. Menéndez Orenga M, Arribas Mayordomo M, Gasser P, Gefaell Larrondo 
I, Giusto Laureano B, Sardi C, et al. COVID suspected patients in primary 
Care in Madrid at the beginning of first wave: clinical characteristics and 
healthcare assistance. Rev Esp Salud Publica. 2022:96.

 5. Ares‑Blanco S, Astier‑Peña MP, Gómez‑Bravo R, Fernández‑García M, 
Bueno‑Ortiz JM. Gestión de los recursos humanos y estrategias de vacu‑
nación en atención primaria en Europa en la pandemia COVID‑19. Aten 
Primaria. 2021;53:102132.

 6. Ares‑Blanco S, Astier‑Peña MP, Gómez‑Bravo R, Fernández‑García M, 
Bueno‑Ortiz JM. El papel de la atención primaria en la pandemia COVID‑
19: Una mirada hacia Europa. Aten Primaria. 2021;53:102134.

 7. Amnistia internacional. La otra pandemia: entre el abandono y el des‑
mantelamiento: el derechoa a la salud y la atención primaria en España. 
http:// www. infoc oponl ine. es/ pdf/ LA‑ OTRA‑ PANDE MIA. pdf. Accessed 2 
Nov 2022.

 8. Consejo de Derechos Humanos. Informe del Relator Especial sobre el 
derecho de toda persona al disfrute del más alto nivel posible de salud 
física y mental, Dainius Pūras. https:// docum ents‑ dds‑ ny. un. org/ doc/ 
UNDOC/ GEN/ G15/ 070/ 65/ PDF/ G1507 065. pdf? OpenE lement. Accessed 2 
Nov 2022.

 9. Ministerio de sanidad consumo y bienestar social. Marco Estratégico para 
la Atención Primaria y Comunitaria. 2019.

 10. Bernal‑Delgado E, Garcia‑Armesto S, Oliva J, Sanchez Martinez FI, Repullo 
JR, Pena‑Longobardo LM, et al. Spain: health system review. Health Syst 
Transit. 2018;20:1–179.

 11. BOE.es ‑ BOE‑A‑2020‑3692 Real Decreto 463/2020, de 14 de marzo, por el 
que se declara el estado de alarma para la gestión de la situación de crisis 
sanitaria ocasionada por el COVID‑19. 2022.

 12. Ministerio de Sanidad ‑ Profesionales ‑ CENTRO DE COORDINACIÓN DE 
ALERTAS Y EMERGENCIAS SANITARIAS (CCAES). https:// www. sanid ad. gob. 
es/ profe siona les/ salud Publi ca/ ccayes/ home. htm. Accessed 27 Dec 2022.

 13. Hernández‑Aguado I, García AM, Hernández‑Aguado I, García AM. ¿Será 
mejor la salud pública tras la COVID‑19? Gac Sanit. 2021;35:1–2.

 14. Asistencial A‑AM de C. Análisis estratégico de la gestión de la pandemia 
de SARS‑CoV‑2 (COVID‑19). 2020;:1–38. https:// www. amcas isten cial. es/ 
anali sis‑ estra tegico‑ de‑ la‑ gesti on‑ de‑ la‑ pande mia‑ de‑ sars‑ cov‑2‑ covid‑ 
19/. Accessed 2 Nov 2022.

 15. Sanidad M de. Indicadores clave del Sistema Nacional de Salud http:// 
incla sns. msssi. es/ main. html. Accessed 2 Nov 2022.

 16. 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;23:11.

 17. Neves AL, Li E, Gupta PP, Fontana G, Darzi A. Virtual primary care in high‑
income countries during the COVID‑19 pandemic: policy responses and 
lessons for the future. Eur J Gen Pract. 2021;27:241–7.

 18. Adler L, Vinker S, Heymann AD, Van Poel E, Willems S, Zacay G. The effect 
of the COVID‑19 pandemic on primary care physicians in Israel, with 
comparison to an international cohort: a cross‑sectional study. Isr J 
Health Policy Res. 2022;11:34.

 19. Groenewegen P, Van Poel E, Spreeuwenberg P, Batenburg R, Mallen C, 
Murauskiene L, et al. Has the COVID‑19 pandemic led to changes in the 
tasks of the primary care workforce? An international survey among gen‑
eral practices in 38 countries (PRICOV‑19). Int J Environ Res Public Health. 
2022;19

 20. Weinstein E, Ragazzoni L, Burkle F, Allen M, Hogan D, Della CF. Delayed 
primary and specialty care: the coronavirus Disease‑2019 pandemic 
second wave. Disaster Med Public Health Prep. 2020;14:e19–21.

 21. Wilson G, Windner Z, Dowell A, Toop L, Savage R, Hudson B. Navigat‑
ing the health system during COVID‑19: primary care perspectives on 
delayed patient care. N Z Med J. 2021;134:17–27.

 22. Global pulse survey on continuity of essential health services during the 
COVID‑19 pandemic. https:// www. who. int/ teams/ integ rated‑ health‑ servi 

https://covid19-country-overviews.ecdc.europa.eu/index.html
https://covid19-country-overviews.ecdc.europa.eu/index.html
https://www.oecd.org/health/health-systems/OECD-Policy-Brief-Primary-Health-Care-May-2019.pdf
https://www.oecd.org/health/health-systems/OECD-Policy-Brief-Primary-Health-Care-May-2019.pdf
https://www.oecd.org/health/health-systems/OECD-Policy-Brief-Primary-Health-Care-May-2019.pdf
http://www.infocoponline.es/pdf/LA-OTRA-PANDEMIA.pdf
https://documents-dds-ny.un.org/doc/UNDOC/GEN/G15/070/65/PDF/G1507065.pdf?OpenElement
https://documents-dds-ny.un.org/doc/UNDOC/GEN/G15/070/65/PDF/G1507065.pdf?OpenElement
https://www.sanidad.gob.es/profesionales/saludPublica/ccayes/home.htm
https://www.sanidad.gob.es/profesionales/saludPublica/ccayes/home.htm
https://www.amcasistencial.es/analisis-estrategico-de-la-gestion-de-la-pandemia-de-sars-cov-2-covid-19/
https://www.amcasistencial.es/analisis-estrategico-de-la-gestion-de-la-pandemia-de-sars-cov-2-covid-19/
https://www.amcasistencial.es/analisis-estrategico-de-la-gestion-de-la-pandemia-de-sars-cov-2-covid-19/
http://inclasns.msssi.es/main.html
http://inclasns.msssi.es/main.html
https://www.who.int/teams/integrated-health-services/monitoring-health-services/global-pulse-survey-on-continuity-of-essential-health-services-during-the-covid-19-pandemic


Page 12 of 12Gallego‑Royo et al. BMC Primary Care          (2023) 24:286 

ces/ monit oring‑ health‑ servi ces/ global‑ pulse‑ survey‑ on‑ conti nuity‑ of‑ 
essen tial‑ health‑ servi ces‑ during‑ the‑ covid‑ 19‑ pande mic. Accessed 19 
Jan 2023.

 23. BOE.es ‑ BOE‑A‑2020‑6232 Real Decreto‑ley 22/2020, de 16 de junio, 
por el que se regula la creación del Fondo COVID‑19 y se establecen las 
reglas relativas a su distribución y libramiento. https:// www. boe. es/ eli/ es/ 
rdl/ 2020/ 06/ 16/ 22/ con. Accessed 27 Dec 2022.

 24. Funcas ‑ SPANISH AND INTERNATIONAL ECONOMIC & FINANCIAL 
OUTLOOK (SEFO). https:// www. sefof uncas. com/ Spain‑ in‑ year‑ two‑ of‑ the‑ 
pande mic/ Spains‑ healt hcare‑ spend ing‑ Proje ctions‑ pre‑ and‑ post‑ COVID‑ 
19. Accessed 27 Dec 2022.

 25. Silva B, Ozvaci Z, Adzicadzic O, Vanden Bussche P, Van Poel E, Seifert B, 
et al. Safety Culture and the Positive Association of Being a Primary Care 
Training Practice during COVID‑19: The Results of the Multi‑Country Euro‑
pean PRICOV‑19 Study. Int J Environ Res Public Health. 2022;19:10515.

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

https://www.who.int/teams/integrated-health-services/monitoring-health-services/global-pulse-survey-on-continuity-of-essential-health-services-during-the-covid-19-pandemic
https://www.who.int/teams/integrated-health-services/monitoring-health-services/global-pulse-survey-on-continuity-of-essential-health-services-during-the-covid-19-pandemic
https://www.boe.es/eli/es/rdl/2020/06/16/22/con
https://www.boe.es/eli/es/rdl/2020/06/16/22/con
https://www.sefofuncas.com/Spain-in-year-two-of-the-pandemic/Spains-healthcare-spending-Projections-pre-and-post-COVID-19
https://www.sefofuncas.com/Spain-in-year-two-of-the-pandemic/Spains-healthcare-spending-Projections-pre-and-post-COVID-19
https://www.sefofuncas.com/Spain-in-year-two-of-the-pandemic/Spains-healthcare-spending-Projections-pre-and-post-COVID-19

	Quality and safety actions in primary care practices in COVID-19 pandemic: the PRICOV-19 study in Spain
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	The PRICOV-19 study
	Survey and data collection
	Sampling and recruitment
	Analysis

	Results
	Descriptive PCPs by COVID-19 prevalence: structural analysis
	Administrative pathways
	Management of medical care to patients in PCP during COVID-19 pandemic
	Human resources organization in PCPs during COVID-19 pandemic

	Discussion
	Strengths and limitations
	Implications for practice

	Conclusions
	Acknowledgements
	References


