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Abstract

Background: To evaluate how a national policy of testing for severe acute

respiratory syndrome coronavirus 2 (SARS-CoV-2) regardless of symptoms was

implemented during outbreaks in Dutch nursing homes in the second wave of

the pandemic and to explore barriers and facilitators to serial testing.

Methods: We conducted a mixed-method study of nursing homes in the

Netherlands with a SARS-CoV-2 outbreak after 15 September 2020. Direct care

staff and management from 355 healthcare organizations were invited to

participate in a digital survey. A total of 74 out of 355 (20.9%) healthcare orga-

nizations participated and provided information about 117 nursing homes. We

conducted 26 in-depth interviews on the outbreak and the testing strategy

used. We also conducted four focus group meetings involving managers, physi-

cians, nurses, and certified health assistants. Recordings were transcribed and

data were thematically analyzed.

Results: One hundred and four nursing homes (89%) tested residents regard-

less of their symptoms during the outbreak, and 85 nursing homes (73%) tested

the staff regardless of their symptoms. However, interviews showed testing

was sometimes implemented during later stages of the outbreak and was not

always followed up with serial testing. Barriers to serial testing regardless of

symptoms were lack of knowledge of local leaders with decisional making

authority, lack of a cohort ward or skilled staff, and insufficient collaboration

with laboratories or local public health services. Important facilitators to serial

testing were staff willingness to undergo testing and the availability of poly-

merase chain reaction (PCR) tests.

Conclusions: Serial testing regardless of symptoms was only partially

implemented. The response rate of 21% of nursing home organizations gives a

risk of selection bias. Barriers to testing need to be addressed. A national

implementation policy that promotes collaboration between public health
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services and nursing homes and educates management and care staff is

necessary.
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INTRODUCTION

In nursing homes (NHs), presymptomatic transmission
of severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2), the virus that causes coronavirus disease
(COVID-19), has been well established.1–4 Restricting
SARS-CoV-2 testing to symptomatic individuals increases
the risk of large-scale outbreaks in NHs. Before vaccines
were available, NH residents with COVID-19 had a
higher risk of morbidity and mortality5 even if they were
asymptomatic.6 In May 2020, the Centers for Disease
Control and Prevention (CDC) recommended testing all
NH residents for SARS-CoV-2 if there was an outbreak in
the facility.7 They also recommended testing residents
5–7 days after exposure to a SARS-CoV-2-positive individ-
ual even if the initial test was negative. A further recom-
mendation was for asymptomatic healthcare personnel to
be tested after exposure to a SARS-CoV-2-positive individ-
ual and to self-isolate for 14 days following the exposure.8

Multiple NHs were able to keep outbreaks under control
with serial testing of residents and staff.9–15

On 27 August 2020, the national advisory board of
the Dutch Government recommended unit-wide weekly
testing of all individuals rather than just symptomatic
individuals in NHs during a SARS-CoV-2 outbreak.16

However, these guidelines were not implemented until
November by the Elderly Care Physician Society and
until December by the National Coordination Communica-
ble Disease Control. It is unknown whether serial testing
was implemented in Dutch NHs and what the barriers and
facilitators to testing were.

In other countries, reported barriers to facility-wide
serial testing during the first wave of the pandemic
include insufficient availability of tests, limited person-
nel, insufficient financial resources, limited public health
resources such as laboratory capacity,17–20 and the dis-
comfort of nasopharyngeal swabs.21 In summer 2020,
the availability of PCR tests and personal protective
equipment (PEE) increased in the Netherlands, which
eliminated some of these potential barriers.

Reported facilitators to facility-wide serial testing
were collaborations with local hospitals, hospital labora-
tories, and local public health officials.20,22,23 In a survey
of NH staff in the United States, 71.1% said regular test-
ing was important,24 indicating that healthcare workers

are willing to get tested. In addition, a systematic review
reported that preparing for an outbreak can prevent or
mitigate the outbreak when it happens.25

In this mixed-method study of SARS-CoV-2 outbreaks
during the second wave of the COVID-19 pandemic, we
addressed two research questions:

1. How many NHs with a SARS-CoV-2 outbreak
implemented unit-wide serial testing in all individuals,
regardless of symptoms, during the outbreak?

2. What are the barriers and facilitators to unit-wide
serial SARS-CoV-2 testing in all individuals, regardless of
symptoms, during an outbreak in NHs?

METHODS

This was a mixed-method study. We distributed a digital
survey among Dutch NHs. To get an in-depth insight into
how SARS-CoV-2 outbreaks were managed, we con-
ducted semi-structured interviews and focus group meet-
ings. This study was part of a larger project evaluating
SARS-CoV-2 outbreaks and related infection prevention

Key points

• Serial testing regardless of symptoms of resi-
dents and staff is partially implemented in
Dutch nursing homes.

• Implementation of serial severe acute respira-
tory syndrome coronavirus 2 testing in Dutch
nursing homes during an outbreak was compli-
cated by lack of collaboration with public
health services, missing of a cohort ward and
lack of knowledge of managers and physicians.

• Only 21% of Dutch nursing home organiza-
tions participated in the survey, which gives a
risk of selection bias.

Why does this paper matter?

• Implementation of infection prevention and
control guidelines is important for the preven-
tion of outbreaks in nursing homes.
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policies in Dutch NHs during the second wave of the
pandemic. The aims of the current study were planned in
the main study. The complete protocol is available in Dutch
upon request. An ethical waiver was obtained by the Medi-
cal Ethics committee of the Academic Medical Center.

Recruitment and participants

Most NHs in the Netherlands are part of a larger orga-
nization. Email addresses were collected from www.
zorgkaartnederland.nl, designed by the Dutch Patient
Federation. In January 2021, we sent an email to
355 healthcare organizations representing over 2500
NHs, inviting them to participate in the study. Nonre-
sponders were reminded twice. We invited those
NHs that reported a SARS-CoV-2 outbreak after
15 September, shortly after the new policy of weekly
testing was advocated. At the peak of the second wave,
873 NHs reported an outbreak.26

Eligible participants for the questionnaire and
interview were staff involved in managing a SARS-
CoV-2 outbreak and eligible participants for the
focus group meetings were managers, elderly care
physicians,27 nurses, and certified nursing assistants.
To ensure participants could exchange experiences on
an equal footing, focus groups comprised participants
of the same profession.

Survey design

Two pilot surveys were iteratively developed in June to
August and November and December of 2020 together
with managers and physicians of six NHs with a SARS-
CoV-2 outbreak in the first wave of the pandemic. The
survey was designed to evaluate the testing strategy and
gain insight into the NH, the reported outbreak (number
of tested and infected residents and staff), and the SARS-
CoV-2 infection prevention policy and testing strategy
(Text S1).

Interview and focus group design

We followed the Consolidated Criteria for Reporting
Qualitative Research (Table S1).

To design the interview and focus groups, we used two
frameworks. First, we organized probing questions based
on the framework and results of Houghton.28 Barriers and
facilitators to following the infection prevention and control
(IPC) guidelines for respiratory infectious diseases were

TABLE 1 Characteristics of participating staff and facilities

Characteristic

Respondents participating in surveyf, N 84

Female, N 59

Profession of survey respondent, % 15

Elderly care physician 30

Manager 14

Board member or secretary 16

Nurse 20

Administrator 5

Certified health assistant

Facilities participating in survey, N 117

Urbanity, %

Urbana 12.8

Medium-sized citiesb 53.0

Ruralc 34.2

Number of residents, %

≤60 33.3

61–120 40.2

≥121 26.5

Number of staff, %

≤75 25.6

76–150 36.8

150–225 17.9

≥226 19.7

Shared bed–bathroom, %

Bedroom 2.6

Bathroom 38.5
63.2None

Number of outbreaks of SARS-CoV-2 after 15
September 2020, %

1 53.0

2 23.9

≥3 23.1

Number of residents with a positive testg

during the last outbreak, median (IQRd)
8 (3,19)

Number of staff with a positive testg for
SARS-CoV-2 during last outbreak, median
(IQRd)e

30 (14,75)

Facilities experiencing an outbreak of SARS-
CoV-2 in spring–summer 2020, %

38.5

a>2500 addresses/km2.
b1000–2500 addresses/km2.
c<1000 addresses/km2.
dInterquartile range (25%;75%).
eThree missing.
fEight surveys were answered by two respondents.
gPCR or antigen test.
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organized in three levels: organizational, environmental,
and individual. Second, we added probing questions based
on the framework of Grol and Wensing.29 On the organiza-
tional level, we focused on the social, political, and eco-
nomic context; on the environmental level, we asked about
innovation; and on the individual level, we asked about
patient characteristics (Table S2).

Only participants who completed the online survey
were interviewed, so staff could reflect on the answers
given in the survey. The Dutch public health service is
organized into 25 districts and we were able to interview
NH staff from 21 of these districts. We started the inter-
view with general questions about the organization and
continued with questions about the outbreak and how it
was mitigated (Text S2).

Staff focus group meetings included three open ques-
tions. The first was about outbreaks in the second wave:
how did they happen and did increased testing and PPE
help to mitigate the outbreaks? The second was what the
staff needed to control SARS-CoV-2 outbreaks in NHs.
The third focused on serial testing and staff members'
experiences with this policy (Text S3).

Data collection

Data were collected between 12 January and 9 April 2021.
The online survey was distributed using the online tool
Castor30 and we adhered to the guidelines of Good Clinical
Practice. After obtaining informed consent, telephone
interviews were conducted by JB, LT, and MSp. To ensure
uniformity in interviewing, all interviews were by two
researchers. Focus groups were conducted digitally with JB
as moderator and LT and MSp as observers. Interviews and
focus groups were recorded and transcribed.

Data analysis

Survey data were analyzed using SPSS (IBM SPSS Statis-
tics for Windows, Version 26.0. Armonk, NY: IBM Corp).
Data from interviews and focus group meetings were the-
matically analyzed according to Braun. Data were ana-
lyzed based on theoretical assumptions and with an open
approach.31 First, JB, LT, and MSp read the transcripts to
familiarize themselves with the data. After this, they

FIGURE 1 Implementation of

SARS-CoV-2 testing policy by nursing

homes participating in surveys.

*Answered question “Which testing

policy for residents was implemented at

this outbreak?” with “we test residents
of the whole unit regardless of

symptoms” and/or “we test all residents
of the nursing home regardless of

symptoms”. 7/104 nursing homes

implemented both strategies. †Answered
question “Which testing policy for staff

was implemented at this outbreak?”
with “we test staff of the whole unit
regardless of symptoms” and/or “we test
all staff of the nursing home regardless

of symptoms”. 9/85 nursing homes

implemented both strategies
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coded three independent interviews inductively. After a
team meeting about the initial coding, a coding scheme
was developed. This coding scheme reflected the different
levels of the framework: organizational, environmental,
and individual. Experiences and policy choices were
coded separately for the different IPC measures (prepara-
tion phase, testing, cohorting, and use of PPE). Next, JB,
LT, and MSp coded the rest of the interviews and focus
group meetings. Recurring barriers and facilitators to
testing were presented at weekly team meetings to reach
consensus on results. Data saturation was reached after
the 17th interview. We used MAXQDA 2020 (VERBI
Software) to analyze data.

RESULTS

Implementation of serial testing

74/355 (20.9%) healthcare organizations participated in
the study: 72 in the online questionnaire, providing data
from 117 NHs reporting an outbreak of which 24 also
participated in focus groups and interviews. The
remaining two healthcare organizations participated in
the focus groups without completing a questionnaire
(Figure S1). Responding and nonresponding NHs were
compared in size and location: no differences were found
(Table S3). A total of 53% of the NHs reported one out-
break, 23.9% reported two outbreaks, and 23.1% reported
three outbreaks or more during the second wave. During
the most recent outbreak, a median of eight residents
(IQR 3;19) and 30 staff members (IQR 14;75) tested posi-
tive for SARS-CoV-2 (Table 1).

Figure 1 and Table S4 illustrate the SARS-CoV-2 test-
ing policies implemented by NHs. Respondents could
check multiple boxes about their testing strategies. NHs
performed unit- or facility-wide testing of all residents
regardless of symptoms (104/117) more often than they
did all staff (85/117) (Figure 1). Of NHs performing unit-
wide testing of residents (84/117), 72.6% repeated this at
least once a week. Of NHs performing unit-wide testing
of staff (64/117), 62.5% repeated this at least once per
week. Table S4 shows that several testing strategies were
implemented simultaneously, which was also reflected
in the interviews. In some cases, serial testing was only
implemented after multiple cases had been identified.

Barriers and facilitators to serial testing
regardless of symptoms

We conducted 24 interviews about 26 outbreaks (one
healthcare organizations interviewed about 3 different

outbreaks). We conducted four focus group meetings
with 49 participants from 21/25 health service districts
in the Netherlands (Table 2). We identified organiza-
tional, environmental, and individual barriers and
facilitators to serial testing regardless of symptoms
(Figure 2 and Table 3). These factors interacted with
each other as described below.

Organizational level

A barrier to serial testing regardless of symptoms was
the lack of collaboration with external parties. In the
Netherlands, NHs are responsible for managing out-
breaks of infectious diseases and the local public health
service only assists on request or if the outbreak is
large. Most NHs received guidance on hygiene and
how to realize a cohort, but not on testing. Some NHs
needed help managing their outbreak early on, but
local public health services were often overloaded and
unavailable. Furthermore, some NHs reported that
local public health service staff were inexperienced and
unable to advise on the latest testing guidelines.

“At one moment, the public health service had a
call center with 2000 employees and they weren't

TABLE 2 Characteristics of focus group interviews

Characteristic

Participant's interview, N 31

Female, N 22

Professiona, N

Elderly care physician 6

Manager 6

Board member 4

Nurse 6

Certified health assistant 4

Administrator 5

Years of work experience, mean 17

Participants focus groups, N 21

Female, N 19

Professiona, N

Elderly care physician 5

Manager 8

Nurse 4

Certified health assistant 6

Years of work experience, mean 12

aOne elderly care physician and two managers participated in an interview
and a focus group.
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aware [of the latest guidelines]. […] We were very
strict about implementing the guidelines, so we
were struggling with the changing advice we
were getting and the ambiguous explanations.”
(Board member, interview 23).

Another barrier to serial testing in some NHs was the
lack of collaboration with a laboratory or hospital to pro-
vide quick PCR test results. Some NHs reported waiting
up to 72 h for a test result.

Environmental factors

A strong barrier to serial testing regardless of symptoms
was the lack of a cohort ward in the NH. Multiple NHs
could not create a separate ward because of limited staff or
architectural constraints of the building. Some physicians
and managers felt the test results had no consequences
because residents would stay on the same ward anyway,

so they did not test further. According to them, it was par-
ticularly difficult to isolate residents with dementia after a
positive test result, so physicians did not see the advan-
tages of repeated testing. In NHs with individual apart-
ments, staff did not choose to test all residents regardless
of symptoms—instead, they kept all residents in quaran-
tine until 10 days after the last symptoms were detected.
Characteristics of the outbreak and the residents were also
considered when deciding to implement serial testing
regardless of symptoms:

“Manager: if the outbreak is small with only
one or two residents, then we could keep it
small, but if we had 20 positive tests at once
and residents walk around and are sick at the
same time, then it is very different. I also think
that if you [as an organization] choose to
give residents with dementia the freedom to
walk around the building you risk a lot of
contagions.

TABLE 3 Barriers and facilitators to weekly testing regardless of symptoms according to interview and focus group participants

Barriers–Facilitators Sample brief quotation

Organizational factors

Barrier Lack of collaboration with
external parties

“At one moment, the public health service had a call center with 2000 employees
and they were not aware [of the latest guidelines]. […] We were very strict about
implementing the guidelines, so we were struggling with the changing advice we
were getting and the ambiguous explanations.”

Environmental factors

Barriers Physical environment “Our dedicated ward for positive residents was not large enough, then you have a
problem”

(Fear of) shortage of staff “We did not implement facility-wide testing of resident and staff because it's a
pragmatic argument. I think, what if ten staff members are positive, where do I get
the staff who have to do the work?”

Characteristics of
residents

“we waited to test [residents with dementia] until a resident had symptoms or
altered behavior, because a lot of residents had a problem with the swab of their
throat, that was not OK”

Number of positive tests
in first testing round

“if the outbreak is small with only one or two residents, then we could keep it small,
but if we had 20 positive tests at once […] then it is very different”

Facilitator Availability of tests “The testing went smoothly and we had enough supplies”

Individual factors

Barrier Lack of knowledge “In our experience, we had a lot of false negative tests. People felt safe with a
negative test, but after a few days they developed symptoms, so the testing did not
do us any good.”

Beliefs “We did not transfer the resident from one ward to another: if a resident has
dementia and you take this resident out of their own environment, that is
difficult.”

Facilitator Experience “You learned a lot [from an earlier outbreak] so you know immediately what to do.”

Attitude “there was a high willingness of staff to get tested […] they were afraid of corona […]
and they did not want to infect colleagues or residents.”

IMPLEMENTATION OF SERIAL SARS-CoV-2 TESTING 945



Moderator: So, with the beliefs of the organiza-
tion and the layout of the building, the serial
testing had no benefit?
Manager: Yes.” (Manager 7, focus group
managers).

Shortage of staff not only complicated the creation of
a cohort ward but also prevented managers from testing
staff regardless of symptoms.

“We did not implement facility-wide testing of
resident and staff because it's a pragmatic
argument. I think, what if ten staff members
are positive, where do I get the staff who have
to do the work?” (Manager, interview 10).

A facilitator to serial testing was the widespread avail-
ability of PCR tests—only one NH reported having to
wait two days for enough tests. In addition, no NH
reported shortage of PPE.

Individual factors

Almost all participants felt they had to choose between
the safety and quality of life of their residents. The out-
come of this decision depended on the prior experience,
knowledge, and beliefs of the participant. For example, if
serial testing had been successful in managing a previous
outbreak, then NHs were more likely to implement
weekly testing regardless of symptoms in a future out-
break. However, if the managers and physicians had lim-
ited knowledge then misconceptions could be a barrier to
serial testing. This influenced the decisions made on the
organizational level. For example, some believed that if
one resident tested positive, then all the other residents
would test positive as well and it would be no use testing
everyone more than once.

“Interviewer: But after the initial testing of the
unit, did you continue with testing after a
few days?

FIGURE 2 Barriers and facilitators

for implementing serial facility-wide

testing of residents and staff of nursing

homes on the organizational,

environmental, and individual level
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Physician: No, because in all three common
areas residents were positive, so we assumed
that all residents in these units were positive.”
(Physician, interview 8).

Another misconception was that testing everyone
would give more false-negative test results. If new infec-
tions were detected after the initial testing, a number of
managers and physicians felt that cases had been missed
and that the testing was not reliable.

“Manager 2: In our experience, we had a lot
of false negative tests. People felt safe with a
negative test, but after a few days they devel-
oped symptoms, so the testing did not do us
any good.
Moderator: Because you tested all residents
and staff after a week?
Manager 2: We tested because somebody got
symptoms, so we had a lot of false negatives…
Moderators: But the outbreak did not mitigate
after the serial testing?
Manager: Well, we only tested because of
symptoms and then we found new cases…”
(Focus group managers).

Some managers and physicians believed that testing
and transferring residents with dementia would reduce
the quality of life too much and that it would be better to
continue care as usual instead of testing all residents and
isolating positive individuals to a cohort ward.

“We did not transfer the resident from one
ward to another: if a resident has dementia
and you take this resident out of their own
environment, that is difficult.” (Secretary of
board, interview 12).

Participants reported that some residents would
refuse to be tested but not if a familiar member of staff
performed the test.

An important facilitator was the positive attitude of
direct care staff toward testing during an outbreak. Staff
wanted to know if they were positive and wanted to pro-
tect their family, friends, and residents.

DISCUSSION

Serial testing all individuals in an NH regardless of symp-
toms had been implemented largely in Dutch NHs. Most
participating NHs had performed unit- or facility-wide
testing of residents (89%) and staff (73%) regardless of

their symptoms during a SARS-CoV-2 outbreak. How-
ever, interviews showed that testing regardless of symp-
toms is often implemented later on in an outbreak
instead of after the first positive PCR test result. Another
finding was that testing was often not repeated. Impor-
tant barriers to serial testing regardless of symptoms were
the insufficient collaboration with laboratories or public
health services, the lack of a cohort ward, not enough
skilled staff, and insufficient knowledge leading to incor-
rect tradeoffs between safety and quality of life of resi-
dents among managers and physicians. Important
facilitators were availability of PCR tests and willingness
of direct care staff to undergo SARS-CoV-2 tests.

Implementing a testing strategy late in an outbreak is
consistent with the findings of Lee32 on how diseases are
transmitted and controlled in NHs: outbreak mitigation
was hampered by delayed notification of an outbreak, late
implementation of IPC guidelines, and delayed recognition
of outbreaks. Many NHs that successfully mitigated an out-
break with facility-wide testing were supported by the local
hospital, laboratory, or public health services.10,13,33,34 Other
studies have shown that a cohort ward or being able to iso-
late positive residents and having enough staff was key
facilitators to mitigating an outbreak.10,13,34,35 This is in
agreement with our findings. In the last years, Dutch NHs
have been built and renovated to resemble a home environ-
ment. However, infection prevention did not play a role
and resulted in the experienced problems of not being able
to cohort or isolate positive residents. Similar concerns have
been addressed in the United States.36

A hypothesized barrier to serial testing is a fear of
staff shortages if too many people test positive.17 To our
knowledge, we are the first study, which showed man-
agers avoided to test staff to prevent shortages. This may
promote an outbreak among staff members resulting in
more staff shortages and more positive cases in the long
run. To overcome this barrier, managers and physicians
need to be educated on the rationale of serial testing
regardless of symptoms and need to be supported by the
local public health service. In addition, misconceptions
and lack of knowledge among managers and physicians
are important barriers to serial testing regardless of symp-
toms of residents. They believed that testing and
cohorting would be too much of a burden for residents.
However, respondents who did implement serial testing
of residents did not report these negative effects. This
lack of appropriate knowledge means managers and
physicians are unconsciously incompetent, and therefore,
cannot adequately weigh the risk of a large outbreak
against the quality of life of residents. Managers and
physicians need to make sure they have appropriate
knowledge of IPC guidelines for implementation in their
NH. Ethical objections to visiting restrictions37,38 and
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moving positive residents39 have been described before.
However, implementing facility-wide testing and isola-
tion or movement of positive residents during early stages
of an outbreak could limit virus transmission, minimiz-
ing the need for future restrictions. This allows residents
to maintain contact with their relatives and the NH to
continue normal care, which is especially important for
residents with dementia.

We observed almost no shortages in PCR tests and
PPE in our participating NHs during the second wave of
the pandemic. This contrasts with the shortages reported
during SARS-CoV-2 outbreaks in NHs during the first
wave of the pandemic.18–20 The willingness of direct care
staff to undergo SARS-CoV-2 testing is consistent with
previous literature24,40,41 and was explained by a desire
not to infect family or residents.

A strength of our study is the sampling of healthcare
organizations in the Netherlands with NH care distrib-
uted over rural and urban areas and from small and large
organizations. The sample size of 117 assumes 95% confi-
dence with an error of 10% of the survey results42 21% of
Dutch NHs organizations participated, which gives a
major risk of selection bias: NHs with more staff and
who were not dealing with a current outbreak were more
likely to participate. Another limitation is that we did not
validate our findings with the public health services, resi-
dents, and their informal caregivers.

The findings of our study are important because NH
residents are vulnerable to infectious diseases.43 The bar-
riers to serial testing we describe suggest four ways to
prevent infection in NHs. First, NHs need to collaborate
with the public health service and the local hospital or
laboratory. Second, NHs need to be designed so that
infected residents can be isolated in case of an outbreak.
Third, management and direct care staff need to be
trained and educated on IPC guidelines to avoid miscon-
ceptions. Last, NHs need sufficient staff to implement
infection prevention measures.
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