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Abstract 

Background:  In the Netherlands, General Practitioners (GP) are usually the first point of contact with a health profes-
sional for most health problems. Out-of-hours (OOH) primary care is provided by regional OOH services. Changes 
in consultation rates at OOH services may be regarded as a warning system for failures elsewhere in the healthcare 
system. Therefore in this study, we investigated how the COVID-19 pandemic changed the use of primary care OOH 
services during the first year of the pandemic.

Methods:  Routine electronic health records data were used from 60% of OOH services in the Netherlands, collected 
by the Nivel Primary Care Database. We compared consultation rates per week (2020) for COVID-19-like symptoms 
and other health problems (e.g. small traumas, urinary tract infections), for different age groups, the proportion of 
remote consultations, and different levels of urgency during the pandemic compared to the same period in 2019.

Results:  The number of consultations for COVID-19-like symptoms peaked at the start of the COVID-19 pandemic, 
while consultations for other health problems decreased. These changes in consultation rates differed between age 
groups. Remote consultations took place more frequently for all health problems, while the proportion of non-urgent 
health problems increased.

Conclusion:  There were significant changes in the number of consultations and the proportion that were remote for 
COVID-19-like symptoms and other health problems. Especially care for babies and young children decreased, while 
the number of consultations for older adults remained stable. The continued use of OOH services by older adults sug-
gests there were unmet care needs elsewhere in our healthcare system.
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Background
In the Netherlands, General Practitioners (GPs) serve 
as the first point of contact when patients experience 
health problems. Therefore, GPs are the gatekeepers 
to more specialized (hospital) care [1, 2]. Out-of-hours 
(OOH) services provide GP care outside office hours 
[3]. When patients need immediate care, which cannot 
wait until the next day when their own GP is available, 

patients consult an OOH service [3]. In addition to more 
acute health problems presented at OOH services, such 
as traumata or infections, also patients with health prob-
lems related to chronic conditions are frequent users of 
OOH services [4]. When usual care for the management 
of chronic conditions is disrupted during the daytime, 
exacerbations of the condition of these patients may 
occur. If such exacerbations occur outside of office hours, 
patients consult OOH services [4, 5]. Therefore, OOH 
services may be considered a safety net of our healthcare 
system and can serve as an indicator for adverse effects of 
changes elsewhere in our healthcare system [6].

The COVID-19 pandemic has had an enormous impact 
on health systems [7], including the organization of 
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primary care [8]. During office hours, face-to-face con-
sultations decreased in GP care, while remote consulta-
tions increased [9–12]. Self-care among patients with 
chronic conditions was advocated, disincentivizing rou-
tine check-ups with their GPs [13]. Furthermore, Home-
niuk and Collins found that frequent attenders in GP 
practices- babies, young children, and older adults- had 
considerably fewer consultations during office hours for 
non-COVID-19-related symptoms in the first phase of 
the pandemic [9]. To avoid infections, patient flows were 
separated [14], patients avoided care for fear of COVID-
19 infection [10, 15, 16], and patients were discouraged to 
visit the GP’s premises.

Until now, little is known about how the contain-
ment measures and the pandemic itself affected the use 
of OOH services. Jansen et al. (2020) [6] suggested that 
the consequences of unmet care needs elsewhere in our 
health system due to the pandemic may be detected by 
monitoring the use of OOH care. Furthermore, OOH 
services can help fill the gap for overcrowded regular care 
caused by increasing COVID-19 infections [6]. A simi-
lar suggestion was made in the UK; using OOH services 
for COVID-19-related care, when hospitalization is not 
required, preferably provided remotely [17]. First results 
from Belgium showed a temporary increase in contacts 
with OOH services, where almost half of all consultations 
were COVID-19-related [18]. However, OOH services 
also implemented measures limiting the use of OOH ser-
vices and to prevent the spread of the coronavirus among 
patients and healthcare professionals. Therefore, a differ-
ent approach for providing and organizing OOH care was 
warranted, similar to GP care during office hours. This 
included discouraging patients to visit an OOH location 
and further implementation of remote consultations (for 
example by phone, video, or digital) [18, 19].

This study aimed to assess the impact of the COVID-
19 pandemic on OOH services, in terms of healthcare 
use and how care was provided. We analyzed changes in 
the use of care from OOH services, overall and for differ-
ent ages of patients, during the first year of the pandemic 
(2020) for COVID-19-like symptoms and other health 
problems. Furthermore, we analyzed changes in the use 
of remote consultations versus physical consultations.

Methods
Design and data source/study population
We used deidentified routinely recorded electronic 
health records data from OOH services, from 2019 and 
2020, who participated in Nivel Primary Care Database 
(Nivel-PCD). Data from 27 (2019) and 32 (2020) OOH 
services and all their locations were included in the anal-
yses, representing a joint catchment area of almost 12 
million people in both years. The included OOH services 

represented 60% of OOH services in the Netherlands and 
approximately 70% of its population. The data used were 
representative of the Dutch population concerning sex, 
age, and distribution of regions [20].

Privacy and ethics
Ethics approval for this study was waived by the medi-
cal ethics committee of the University Medical Centre 
Groningen (reference number: 2020/309). Obtaining 
informed consent from patients or approval by a medi-
cal ethics committee is not obligatory for observational 
studies using electronic health records when the database 
does not contain directly identifiable data (art. 24 GDPR 
Implementation Act jo art. 9.2 sub j GDPR). Furthermore, 
this study was approved according to the governance 
code of Nivel-PCD under the number NZR-00320.087.

Outcome measures
The primary outcome of the study was the use of care 
from OOH services, defined by the number of consulta-
tions with OOH services per 100.000 inhabitants in the 
catchment area (consultation rate), including remote 
consultations (for example by phone), consultations at 
OOH locations or home visits. We distinguished between 
consultations for COVID-19-like symptoms and consul-
tations for other health problems.

There were no data available on confirmed diagnosis 
for COVID-19, therefore, we established a list of COVID-
19-like symptoms (based on International Classification 
of Primary Care 1; ICPC1 codes) to assess consultation 
rates in 2019 and 2020, to evaluate the likely increase of 
consultations for these symptoms due to the COVID-19 
pandemic [21]. ICPC1-codes for COVID-19-like symp-
toms included acute upper respiratory infection (R74), 
other respiratory infections (R83), pneumonia (R81), 
other virus infections (A77), other infectious diseases 
(A78), fever (A03), shortness of breath (R02), coughing 
(R05) or influenza (R80). Consultations for all other diag-
noses were regarded as unrelated to COVID-19 infec-
tions (other health problems, e.g. small traumas, urinary 
tract infections). GPs assigned diagnoses by ICPC1-cod-
ing during the consultation with an OOH service. GPs 
may record multiple diagnoses for each consultation/
patient, but most record one (97.3%). If more than one 
diagnosis was recorded, consultations were considered 
for COVID-19-like symptoms, if any of the diagnoses 
were for one of the above-mentioned ICPC1-codes.

Secondary outcomes included the use of OOH services 
for different age categories, the proportion of remote 
consultations, and the urgency level assigned to the 
consultation by triage. We used the following age cat-
egories: 0-4 years, 5-17 years, 18-44 years, 45-69 years, 
and ≥ 70 years. Remote consultations were mostly 
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provided by phone, often by the triagist, under the super-
vision of a GP. Furthermore, each consultation with an 
OOH service was preceded by telephone triage in which 
an urgency level was assigned using a standardized set 
of criteria (Nederlandse Triage Standaard) [22], ranging 
from U0 (loss of vital functions; immediate care) to U5 
(minor health problem; patient can visit own GP during 
office hours).

Phases of the COVID‑19 pandemic in the Netherlands
To evaluate the changes in the use of care at OOH 
services during the COVID-19 pandemic, the differ-
ent phases of the pandemic in the Netherlands in 2020 
should be considered in the analyses, based on weekly 
infection rates [23] and related national containment 
measures (Table 1) [24].

Data analyses
The characteristics of the patient population of the OOH 
services in 2019 and 2020, were described by the size of 
the catchment area, the total number of consultations 
and number of individual patients overall and per age 
group, and sex. Relative changes in consultation rates 
in 2020 compared to 2019 were plotted for each week. 

Consultations of patients with COVID-19-like symptoms 
and for other health problems were presented and ana-
lyzed separately. Differences between 2019 and 2020 in 
consultation rates were analyzed using linear regression 
with an interaction between phases of the COVID-19 
pandemic and year, to establish the effect on consulta-
tion rates during the different phases of the COVID-19 
pandemic, overall and for different age groups. Standard 
errors were corrected for the auto-correlation in the time 
series. Changes in the proportion of remote consultations 
were analyzed using logistic regression with an interac-
tion between phases and year, and with corrected stand-
ard errors for the auto-correlation in the time series. 
Differences between 2019 and 2020 in the proportion of 
the different urgency levels and the proportion of the rea-
sons for consultation (by ICPC chapter) were analyzed 
using a two-proportion z-test. Analyzes were performed 
using a significance threshold of 0.05 and using STATA 
SE 16.

Results
In 2020, OOH services were consulted at least once by 
14.8% of the population of the joint catchment area of the 
OOH services, compared to 16.3% in 2019 (Table 2).

Table 1  Different phases of the COVID-19 pandemic in the Netherlands, related to infection rates and containment measures

Phase of pandemic Period in 2020 Description of phase

Phase 0 weeks 0-8 Period before the first case of COVID-19, healthcare as usual

Phase 1 weeks 9-24 Period with the first wave of infections starting after the first case of COVID-19 in the Netherlands. 
Measures included social distancing (keeping 1.5 m distance), closing schools, restaurants, and sports 
facilities, and working from home (Intelligent lockdown).

Phase 2 weeks 25-37 Period of fewer COVID-19 infections during summer. More limited measures, including social distancing.

Phase 3 weeks 38-52 The second wave of COVID-19 infections. Measures included social distancing, closing schools, restau-
rants, sports facilities, non-essential stores, working from home, wearing face masks (hard lockdown).

Table 2  Characteristics of OOH services in 2019 and 2020

2019 2020

Total population of joint catchment area 11,970,895 12,068,119

Number of contacts 3,015,476 2,791,426

Number of contacts per 1000 inhabitants 251 231

Number of patients with contacts (%) 1,948,658 (16.3%) 1,785,644 (14.8%)

Age
  0-4 years (contacts per 1000 pop.) 695 546

  5-17 years (per 1000 pop) 219 183

  18-44 years (per 1000 pop.) 225 213

  45-69 years (per 1000 pop.) 173 174

  70 years and older (per 1000 people) 369 371

Sex
  Male (%) 49.6 47.2

  Female (%) 50.4 52.8
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The overall use of OOH services
Consultation rates for COVID-19-like symptoms 
increased rapidly and temporarily after the outbreak 
of COVID-19 infections in the Netherlands (Phase 
1) (Fig.  1). However, the increase was followed by a 
drop in the number of consultations, therefore, mean 
consultation rates during this phase did not differ sig-
nificantly from 2019 (Supplementary file 1). After the 
peak of consultations for COVID-19-like symptoms in 
phase 1, consultations for other health problems unre-
lated to COVID-19 dropped significantly (p  < 0.001); 
up to 25% fewer consultations per week at the OOH 
services, than the same period in 2019 (Fig.  1; Addi-
tional  file  1). During a calmer period (Phase 2) with 
fewer infections, consultation rates were back to nor-
mal: there were no significant differences in the use 
of OOH services for both consultations for COVID-
19-like symptoms and other health problems com-
pared to 2019 (respectively p = 0.119 and p = 0.133). 
From September (Phase 3), the number of infections 
increased again, and concurrently, the number of con-
sultations for other health problems decreased sig-
nificantly (p = 0.006); up to 15% fewer consultations 
than in 2019 at OOH services. The consultations for 
COVID-19-like symptoms did not increase signifi-
cantly (p  = 0.685) during phase 3, compared to the 
same period in 2019.

Starting phase 1 of the COVID-19 pandemic, we 
observed small, but significant changes in the health 
problems for which OOH services were consulted, based 
on different body systems according on the ICPC main 
chapters, compared to the same period in 2019 (Supple-
mentary file 2).

Use of OOH services in different age groups
Consultation rates for adult patients (≥18 years) related 
to COVID-19-like symptoms increased significantly 
(p < 0.02), starting phase 1, compared to 2019 (Fig. 2). 
In contrast, the number of consultations for COVID-
19-like symptoms for babies and young children 
(0-4 years) did not increase on average during phases 1 
and 2. Furthermore, during phase 3, there were consid-
erably fewer consultations for this group of symptoms 
for patients aged 0-4 years (p = 0.006), than in the same 
period in 2019.

Figure  3 illustrates that the effects of the COVID-19 
pandemic on consultation rates for other health prob-
lems unrelated to COVID-19 differed between age cat-
egories. On average, patients aged 0-4 years showed 
a significant decline in the number of consultations 
with OOH services during phase 1 (p  < 0.001), up to 
50% fewer consultations, after which their use of care 
remained lower during phases 2 and 3 (p < 0.001), com-
pared to 2019. Patients aged 5-44 years also showed a 

Fig. 1  Relative consultation rates in 2020 compared to 2019 (per 100.000 inhabitants) from OOH services during the COVID-19 pandemic. The 
relative use of care is separately presented for patients with COVID-19-like symptoms and patients with other health problems unrelated to 
COVID-19
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significant decrease during phases 1 and 3 (p < 0.002), up 
to 32-50% fewer consultations. During phase 2, a calmer 
period with fewer infections, consultation rates were not 

significantly lower than in 2019. Consultation rates for 
other health problems in patients aged ≥45, did not differ 
between 2020 and 2019.

Fig. 2  Relative consultation rates in 2020 compared to 2019 per 100.000 inhabitants from OOH services during the COVID-19 pandemic for 
COVID-19-like symptoms, by age group

Fig. 3  Relative consultation rates in 2020 compared to 2019 per 100.000 inhabitants from OOH services during the COVID-19 pandemic for other 
health problems unrelated to covid-19, by age
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Use of remote consultations
At the start of the COVID-19 pandemic (Phase 1), a 
steep increase was seen in the proportion of remote 
consultations (by telephone or digital) both for 
COVID-19-like symptoms (p  < 0.02; up to 42%-point 
increase) and for other health problems (p  > 0.02; up 
to 23%-point increase), compared to 2019 (Fig.  4). 
Concurrently, the proportion of consultations at an 
OOH location decreased, while the proportion of 
home visits for COVID-19-like symptoms increased 
slightly and remained stable for other health prob-
lems. Although the percentage of remote consulta-
tions decreased again later in phase 1, they remained 
higher than in 2019. From September 2020 (Phase 
3), the increasing infection rates during this period 
did not coincide with the second increase in remote 
consultations.

Urgency levels of the provided OOH services
Assigned urgency levels changed significantly (Table 3) 
in the period after the start of the COVID-19 pan-
demic (phases 1-3), compared to the same period in 
2019. The percentage of non-urgent health problems 
(U4/5) increased, while the percentage of more urgent 
health problems (U2/3) decreased. In addition, the 
proportion of contacts for highly urgent health prob-
lems increased slightly.

Discussion
Only at the beginning of the COVID-19 pandemic, an 
increase was observed in consultations for COVID-19-
like symptoms, likely due to fear and uncertainty con-
cerning COVID-19. A decrease in consultation rates for 
other health problems unrelated to COVID-19, followed 
the peak in consultations for COVID-19-like symptoms, 
after which the consultation rates remained consistently 
lower than in 2019, except for the summer months in 
which the virus was less active. Furthermore, there was 

Fig. 4  Percent-points change in proportion of remote consultations in 2020 compared to 2019 for COVID-19-like symptoms and other health 
problems

Table 3  Urgency level of consultations with ooh services; 
percentage of total number of consultations measured for the 
start of the COVID-19 pandemic in The Netherlands (Phase 1, 
March 2020), compared with the same period in 2019

a U0 (loss of vital functions; immediate care) to U5 (minor health problem; 
patient can visit own GP during office hours). U0 was not assigned and excluded 
from the table

**Differences between 2019 and 2020 (starting phase 1) in the proportion of the 
different urgency levels were analyzed using a z-test

Urgency level assigned 
to consultationsa

2019 2020 Z (p-value)**

U1 (%) 2.6 2.8 −18.07 (p < 0.001)

U2 (%) 16.6 15.4 37.07 (p < 0.001)

U3 (%) 39.1 35.4 86.35 (p < 0.001)

U4 (%) 13.8 14.6 −23.11 (p < 0.001)

U5 (%) 27.9 32.9 − 96.89 (p < 0.001)
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a slight shift in the health problems presented at OOH 
services. There are several possible explanations for the 
decrease in consultations rates for these other health 
problems: fear of contamination at healthcare locations, 
the overall belief that GPs and other health professionals 
were overloaded [8, 15, 18, 25], and patients were asked 
to avoid care in general when possible. Zhang (2020) 
argued that fear for contamination, especially among vul-
nerable people, had severe consequences: more avoided 
care and consequently more deaths [15]. A similar 
decline in consultation for these other health problems 
as observed in this study was observed in Belgium, while 
consultations with OOH services for patients at risk for 
COVID-19 were much higher [18]. This might be related 
to differences between these countries in the organiza-
tion of primary (COVID-19) care and the availability of 
COVID-testing facilities.

Changes in the use of OOH services differed between 
age groups. Babies and young children were frequent 
users of OOH services. However, after an initial peak 
at the start of the pandemic, their overall use of care 
declined considerably for other health problems. A simi-
lar effect was found in GP care during office hours [9]. 
During the second wave of COVID-19 infections in the 
Netherlands (Phase 3), babies and young children had 
fewer consultations for COVID-19-like symptoms than 
in 2019, such as respiratory infections, fever, and cough-
ing. The lower use of care is likely to be associated with 
policy measures that were taken to prevent the spread of 
the virus (i.e. lockdown measures), including the closing 
of daycare facilities, schools, social distancing, and a gen-
eral decline in social activity. This may have eliminated 
potential sources of infection, not only for COVID-19 
but for all respiratory infections, which are often the rea-
son to consult the OOH services for young children. A 
similar pattern was observed for the yearly epidemic of 
respiratory syncytial virus (RSV) in young children. Cir-
culation of RSV halted after the introduction of contain-
ment measures for COVID-19 [26].

In contrast, consultation rates for older adults 
(≥45 years) remained at a similar level as in 2019 for con-
sultations for health problems unrelated to COVID-19. 
In GP care during office hours a decrease in consulta-
tions was found for patients aged 70 years and older [9]. 
For OOH services we did not observe the same effect. 
Despite the overall decrease in the use of OOH services, 
this did not occur for older adults, indicating the contin-
ued and possibly increased need for acute care by these 
patients. This might be related to avoided or delayed care 
elsewhere in our healthcare system. Routine check-ups 
by GPs and medical specialists were canceled or delayed, 
increasing the risk of exacerbations [5]. Moreover, there 
was an increase in consultations for COVID-19-like 

symptoms, which was in line with the overall higher 
infection rates, more severe illness, and higher mortality 
rates in older adults [27–29].

As a result of the COVID-19 pandemic, more con-
sultations were remote, by phone, video, or digital. The 
triage before consultation with OOH services was more 
strict, applying a higher threshold for healthcare. There-
fore, high urgency levels were assigned less quickly and 
more consultations were remote. The study of Morreel 
et al. (2020) also showed an increase in remote consulta-
tions in OOH care [18], however, the increase of remote 
consultations seemed even more prominent in the Neth-
erlands. The implementation of, and the experiences 
gained, using remote consultations may benefit OOH 
services in the care they provide after the pandemic, 
keeping in mind the long-term health outcomes when 
using remote consultations. Some claim that the care 
provision became more efficient, leaving more time for 
consultations with patients with more severe complaints 
[7]. Others claim that symptoms of more serious ill-
ness might be missed and that remote consultation will 
lead to less person-centered care [18, 19]. Therefore, the 
long-term effects of this increase in remote consultations 
should be monitored.

During the period studied, the continued use of OOH 
care by older adults, while the use decreased among 
other ages, may suggest an effect of avoided or delayed 
care in other parts of the healthcare system on OOH ser-
vices. Further research is necessary to study the underly-
ing mechanisms explaining the use of OOH services in 
relation to decreased GP care during the day and spe-
cialized care as a result of the COVID-19 pandemic. The 
current study does show that the reduction in the use of 
OOH services was mainly for younger patients. Further 
analyses are necessary to provide more insight into the 
use of care of these specific patient groups who are fre-
quent users of OOH services, such as older adults, people 
with chronic conditions or babies, and young children.

Strengths and limitations
A strength of this study was the use of routinely recorded 
healthcare data from about two-thirds of the Nether-
lands, encompassing a joint population of 12 million 
individuals, representative of the whole country. A limi-
tation of the study was the lack of data on confirmed 
diagnosis for COVID-19 and limited means to validate 
the selection of ICPC1-codes that we used to identify 
consultations for COVID-19-like symptoms, which was 
theory-driven. We provided an estimate by selecting 
consultations for COVID-19-like symptoms in 2020 and 
comparing the healthcare for these health problems with 
the same period in 2019. However, while interpreting 
the results, one should consider that COVID-19 did not 
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only add to the regular number of consultations for these 
symptoms but also replaced them.

Conclusions
In conclusion, this study shows clear changes in the use 
of OOH services during the COVID-19 pandemic, both 
in the number of consultations and how the care was pro-
vided. Especially babies and young children showed a 
strongly decreased use of OOH services, which coincided 
with the closing of daycare and schools, eliminating a likely 
source of different kinds of infections. The continued use of 
OOH care for older adults, while other age groups showed 
a decreased use of OOH care, suggests that delayed or 
avoided care does affect OOH services, while more in-depth 
analyses are necessary to better understand the underlying 
mechanisms. A better understanding of the impact of the 
COVID-19 pandemic on OOH services within the context 
of our entire healthcare system is essential for the future 
organization of OOH services and the preparedness for 
future pandemics. The results presented here may serve as 
a baseline for the effects of avoided or delayed care later on, 
during, and after the pandemic and as a starting point for 
further analysis of different patient groups.

Abbreviations
COVID-19: Coronavirus Disease 2019; GP: General Practitioner; ICPC: Interna-
tional Classification of Primary Care; OOH services: Out-of-hours services.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12913-​022-​08096-x.

Additional file 1. 

Additional file 2. 

Acknowledgments
We would like to thank the out-of-hours general practice services that provide 
routine health data. Furthermore, we would like to thank the software vendors 
for their support in extracting the data for this study. Last, we would like to 
thank Sander van Beusekom, Eline Baarda and Elsbeth de Leeuw for preparing 
the data for research.

Authors’ contributions
LR, CR, and LF conceived and designed the study. LR and CR analyzed and col-
lected the data. LR and CR drafted the manuscript and all authors (LR, CR. LF, 
NB, RV) provided critical revisions and approved the final submitted version. 
LR and CR share the position of first author.

Funding
The data of this study were collected within the research infrastructure of the 
‘Nivel Primary Care Database’, which is funded by the Netherlands Ministry 
of Public Health, Welfare and Sports. The funder had no involvement in the 
analysis and interpretation of the data.

Availability of data and materials
The data underlying this article will be shared at reasonable request to the 
corresponding author, following the governance of the ‘Nivel Primary Care 
Database’. Data in the ‘Nivel Primary Care Database’ are extracted from the 
electronic health records of OOH services. The use of the data for research 

purposes is subject to approval by a committee representing the health 
professionals who recorded the data in their electronic health record, review-
ing proposals on the relevance for, and privacy of, the OOH services and their 
patients. (https://​www.​nivel.​nl/​en/​nivel-​zorgr​egist​raties-​eerste-​lijn/​nivel-​prima​
ry-​care-​datab​ase).

Declarations

Ethics approval and consent to participate
Ethics approval for this study was waived by the medical ethics committee of the 
University Medical Centre Groningen (reference number: 2020/309). Obtaining 
informed consent from patients or approval by a medical ethics committee is 
not obligatory for observational studies using electronic health records when the 
database does not contain directly identifiable data (art. 24 GDPR Implementation 
Act jo art. 9.2 sub j GDPR). Furthermore, this study was approved according to the 
governance code of Nivel-PCD under the number NZR-00320.087. All methods 
were performed in accordance with the relevant guidelines and regulations.

Consent for publication
Not applicable.

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

Author details
1 Nivel, Netherlands Institute for Health Services Research, Postbus 1568, 
Utrecht 3500 BN, The Netherlands. 2 Tranzo, Tilburg University, Postbus 90153, 
Tilburg 5000 LE, the Netherlands. 

Received: 23 December 2021   Accepted: 9 May 2022

References
	1.	 Kroneman M, Boerma W, van den Berg M, Groenewegen P, de Jong J, 

van Ginneken E. Netherlands: health system review. Health Syst Transit. 
2016;18(2):1–240.

	2.	 Rutten M, Vrielink F, Smits M, Giesen P. Patient and care characteris-
tics of self-referrals treated by the general practitioner cooperative at 
emergency-care-access-points in the Netherlands. BMC Fam Pract. 
2017;18(1):1–7.

	3.	 Smits M, Rutten M, Keizer E, Wensing M, Westert G, Giesen P. The develop-
ment and performance of after-hours primary Care in the Netherlands a 
Narrative Review. Ann Intern Med. 2017;166:737–42.

	4.	 den Boer-Wolters D, Knol M, Smulders K, de Wit N. Frequent attendance 
of primary care out-of-hours services in the Netherlands: characteristics 
of patients and presented morbidity. Fam Pract. 2010;27(2):129–34.

	5.	 Flarup L, Moth G, Christensen MB, Vestergaard M, Olesen F, Vedsted P. 
Chronic-disease patients and their use of out-of-hours primary health 
care: a cross-sectional study. BMC Fam Pract. 2014;15(1):1–12.

	6.	 Jansen T. Mind the safety net - socioeconomic inequalities in out-of-
hours primary care use; 2020.

	7.	 Gray R, Sanders C. A reflection on the impact of COVID-19 on primary 
care in the United Kingdom. J Interprof Care. 2020;34(5):672–8.

	8.	 Verhoeven V, Tsakitzidis G, Philips H, Van Royen P. Impact of the COVID-19 
pandemic on the core functions of primary care: will the cure be worse 
than the disease? A qualitative interview study in Flemish GPs. BMJ Open. 
2020;10(6):e039674.

	9.	 Homeniuk R, Collins C. How COVID-19 has affected general practice con-
sultations and income: general practitioner cross- sectional population 
survey evidence from Ireland. BMJ Open. 2021 Apr;11(4):e044685.

	10.	 Khan N, Jones D, Grice A, Alderson S, Bradley S, Carder P, et al. A brave 
new world: the new normal for general practice after the COVID-19 
pandemic. 2020;

	11.	 Schers H, van Weel C, van Boven K, Akkermans R, Erik Bischoff M, olde 
Hartman T. The COVID-19 pandemic in Nijmegen, the Netherlands: 
changes in presented health problems and demand for primary care. 
Ann Fam Med. 2021;19(1):44–7.

https://doi.org/10.1186/s12913-022-08096-x
https://doi.org/10.1186/s12913-022-08096-x
https://www.nivel.nl/en/nivel-zorgregistraties-eerste-lijn/nivel-primary-care-database
https://www.nivel.nl/en/nivel-zorgregistraties-eerste-lijn/nivel-primary-care-database


Page 9 of 9Ramerman et al. BMC Health Services Research          (2022) 22:679 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	12.	 Kurotschka PK, Serafini A, Demontis M, Serafini A, Mereu A, Moro MF, et al. 
General practitioners’ experiences during the first phase of the COVID-19 
pandemic in Italy: a critical incident technique study. Front Public Heal. 
2021;0:19.

	13.	 Danhieux K, Buffel V, Pairon A, Benkheil A, Remmen R, Wouters E, et al. The 
impact of COVID-19 on chronic care according to providers: a qualita-
tive study among primary care practices in Belgium. BMC Fam Pract. 
2020;21(1):1–6.

	14.	 Thornton J. Covid-19: how coronavirus will change the face of general 
practice forever. BMJ. 2020;368(March):1–2.

	15.	 Zhang J. Hospital avoidance and unintended deaths during the covid-19 
pandemic. Am J Heal Econ. 2021;7(4):405–26.

	16.	 Baddock K. COVID-19 the frontline (a GP perspective). N Z Med J. 
2020;133(1513):8–10.

	17.	 Mahase E. Covid-19: out-of-hours providers are drafted in to manage 
non-urgent patients in community. BMJ. 2020;368(March):m959. Avail-
able from:. https://​doi.​org/​10.​1136/​bmj.​m959.

	18.	 Morreel S, Philips H, Verhoeven V. Organisation and characteristics of 
out-ofhours primary care during a COVID-19 outbreak: A real-time 
observational study. PLoS One. 2020;15(8 August):1–10. Available from:. 
https://​doi.​org/​10.​1371/​journ​al.​pone.​02376​29.

	19.	 Greenhalgh T, Koh GCH, Car J. Covid-19: a remote assessment in primary 
care. BMJ. 2020;368:1–5.

	20.	 Ramerman L, Verheij R. Cijfers zorgverlening huisartsenposten - Nivel 
Zorgregistraties Eerste Lijn; 2021.

	21.	 Lamberts H, Wood M. The birth of the international classification of 
primary care (ICPC) serendipity at the border of lac Léman. Fam Pract. 
2002;19(5):433–5.

	22.	 NTS. Nederlandse Triage Standaard. 2021.
	23.	 RIVM. Ontwikkeling COVID-19 in grafieken. RIVM.nl. 2021.
	24.	 Rijksoverheid. Coronavirus tijdlijn. Rijksoverheid.nl. 2021.
	25.	 Lazzerini M, Barbi E, Apicella A, Marchetti F, Cardinale F, Trobia G. Delayed 

access or provision of care in Italy resulting from fear of COVID-19. Lancet 
Child Adolesc Heal. 2020;4(5):e10.

	26.	 van Summeren J, Meijer A, Aspelund G, Casalegno JS, Erna G, Hoang U, 
et al. Low levels of respiratory syncytial virus activity in Europe during 
the 2020/21 season: what can we expect in the coming summer and 
autumn/winter? Eurosurveillance. 2021;26(29):2100639.

	27.	 Cesari M, Montero-Odasso M. COVID-19 and older adults. Lessons learned 
from the Italian epicenter. Can Geriatr J. 2020;23(1):155.

	28.	 Shahid Z, Kalayanamitra R, McClafferty B, Kepko D, Ramgobin D, Patel 
R, et al. COVID-19 and older adults: what we know. J Am Geriatr Soc. 
2020;68(5):926–9.

	29.	 Nanda A, Vura NVRK, Gravenstein S. COVID-19 in older adults. Aging Clin 
Exp Res. 2020;32(7):1199–202.

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

https://doi.org/10.1136/bmj.m959
https://doi.org/10.1371/journal.pone.0237629

	The use of out-of-hours primary care during the first year of the COVID-19 pandemic
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Design and data sourcestudy population
	Privacy and ethics
	Outcome measures
	Phases of the COVID-19 pandemic in the Netherlands
	Data analyses

	Results
	The overall use of OOH services
	Use of OOH services in different age groups
	Use of remote consultations
	Urgency levels of the provided OOH services

	Discussion
	Strengths and limitations

	Conclusions
	Acknowledgments
	References


