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Brief Report

Introduction

Since the introduction of severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2), many nursing 
homes (NHs) worldwide have been hit by outbreaks of 
this new virus. In the Netherlands, at the time of con-
duction of the current study it was advised to perform 
SARS-CoV-2 testing in case of symptoms consistent 
with possible coronavirus disease 2019 (Covid-19). 
However, transmission of SARS-CoV-2 by a- and pre-
symptomatic NH residents has been reported, which 
may warrant alternative screening policy in NHs 
(Arons et al., 2020; Goldberg et al., 2020). More evi-
dence is needed to support adjustment of screening 
policy, thereby also including the role of healthcare 
workers in SARS-CoV-2 transmission. We therefore 
aimed to assess the contribution of a- and presymptom-
atic residents and healthcare workers in transmission 
of SARS-CoV-2 in three NHs in the Netherlands.

Methods

Setting and Study Population

The study was conducted in three NHs in the Netherlands 
with recent SARS-CoV-2 introduction (i.e., at least one 
SARS-CoV-2 positive resident): NH-A, NH-B, and 
NH-C, of which NH-B had a Covid-19 outbreak in the 
month preceding the study and recent newly identified 
cases. During the period of study conduction, the inci-
dence of confirmed cases of COVID-19 varied from 0.6 
to 2.1 cases per 100,000 inhabitants, and at study onset 
there were 628 NH locations with COVID-19 cases 
across the country (Dutch Ministry on Health, Welfare 
and Sport [VWS], 2020). It was national policy that all 
NHs were closed for visitors. Characteristics of partici-
pating NHs, including NH-specific Covid-19 policy at 
the time of study conduction, are presented in Table 1. 
All NHs implemented a policy of weekly testing of all 
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residents and health care workers regardless of symp-
toms, while at the time of study conduction the national 
policy included testing in the occurrence of symptoms. 
All residents and health care workers were invited to 
participate.

In general, Dutch NHs accommodate frail older 
adults who require complex and continuing care. Types 
of wards on which they can be accommodated include; 
somatic wards (i.e., for persons with mainly physical 
issues), psychogeriatric wards (i.e., for persons with 
cognitive disorders, mainly dementia), rehabilitation 
wards, and palliative care wards. Medical care is gener-
ally provided by elderly care physicians—a separate 
medical discipline in the Netherlands—who are 
employed by, and have their principal site of practice in 
the NH (Koopmans et al., 2017).

Serial Point Prevalence Survey

We conducted two serial point-prevalence surveys, 
including SARS-CoV-2 testing of all residents and 
healthcare workers, irrespective of whether they had 
been previously tested SARS-CoV-2 positive, and ques-
tionnaire completion. The first survey was performed in 
the week of May 4th, 2020, and was repeated 7 days 
later when tests were negative. SARS-CoV-2 positive 
individuals without symptoms or with atypical symp-
toms in the 14 days before their positive test were fol-
lowed 14 days for development of symptoms.

Nasopharyngeal and oropharyngeal swabs were col-
lected by trained healthcare workers and specialized 

swab teams from the Public Health Service, in accor-
dance with national guidelines (Jacobi et al., 2020). 
Samples were transported to collaborating laboratories 
at the end of each test day, where they were tested for 
SARS-CoV-2 polymerase chain reaction (PCR) targets, 
see Supplemental Material.

Questionnaires were completed on the day of SARS-
CoV-2 testing. Resident questionnaires were completed 
by healthcare workers, based on an interview with the 
resident and/or review of medical records; healthcare 
worker questionnaires were completed by the research 
team based on an interview with the healthcare worker, 
or online by healthcare workers themselves. The ques-
tionnaire included baseline characteristics (i.e., age and 
sex) and a standardized symptom-assessment form (for 
included signs and symptoms, see below). For residents, 
additionally documented were: ward name and type, 
comorbid conditions, previous Covid-19 disease, and 
recent admission or internal relocation. Healthcare 
workers were additionally asked for their type of profes-
sion (e.g., nurse assistant, nurse, physician), wards 
where they had worked the preceding 14 days, and per-
sonal protective equipment (PPE) use.

Analysis

A participant was classified symptomatic in case of at least 
one new/worsened typical or atypical symptom of Covid-
19 in the 14 days before a positive SARS-CoV-2 test. 
Typical signs and symptoms included fever (measured 
according to local NH protocol), cough, and shortness of 
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breath. Atypical symptoms included chills, malaise, 
fatigue, rhinorrhea, nasal congestion, sore throat, myalgia, 
headache, nausea or diarrhea, diminished food intake, and 
loss of smell or taste. For residents, (increased) confusion 
and decreased oxygen saturation (both measured accord-
ing to local NH protocol) were also classified as atypical. 
A participant was classified presymptomatic if no symp-
toms were present the 14 days before a positive SARS-
CoV-2 test, but typical or atypical symptoms developed 
during follow-up; when no symptoms developed during 
follow-up the participant was classified asymptomatic. 
Data were analyzed descriptively using Excel and SPSS 
version 26 (IBM, Armonk, NY).

Ethics

Residents, or their representatives in case of legal inca-
pacity, were given the opportunity to opt-out for using 
their data in the study. Health care workers provided 
informed consent for using their data prior to question-
naire administration. The Medical Ethics Committee of 
Amsterdam University Medical Center, location VU 
University Medical Center, reviewed the study protocol 
and confirmed that the study does not fall under the scope 
of the Medical Research Involving Human Subjects Act.

Results

A total of 297 NH residents were included in the study 
(overall response: 86%; NH-A: 86%, NH-B: 90%, 
NH-C: 80%). 542 healthcare workers were included 
(overall response: 91%; NH-A: 94%, NH-B: 93%, 
NH-C: 87%). Demographic characteristics are presented 
in Tables 2 and 3.

At the first point-prevalence survey, 15 residents 
(5%) tested SARS-CoV-2 positive (NH-A: 1, NH-B: 
11, NH-C: 3), of which nine (NH-B: 7, NH-C: 2) had a 
previous positive test result in the months preceding 
study onset. Of the six newly identified cases of SARS-
CoV-2, two were symptomatic (both in NH-B; Cycle 
threshold (Ct) value 22 in both), one was presymptom-
atic (in NH-A; Ct value >35), and three remained 
asymptomatic during follow-up (two in NH-B and one 
in NH-C; Ct values 23, 30, and 32). A total of eight 
healthcare workers tested SARS-CoV-2 positive at the 
first point-prevalence survey (NH-B: 7, NH-C: 1). All 
had typical symptoms; five had not worked in the 
2 weeks before the first point-prevalence survey. At the 
second point-prevalence survey, one resident and one 
healthcare worker in NH-A tested SARS-CoV-2 posi-
tive (Ct value >35 and 24, respectively). Both were 
asymptomatic on the day of testing.

Discussion

We aimed to study transmission of SARS-CoV-2 in three 
NHs with recent introduction of the virus, and to deter-
mine the role of a- and presymptomatic residents and 

healthcare workers herein. We identified three asymp-
tomatic and one presymptomatic SARS-CoV-2 positive 
residents at the first point-prevalence survey. However, 
the number of cases identified in the follow-up survey 
was low (i.e., two in NH-A, none in NH-B and NH-C), 
which indicates very limited transmission and impeded 
the ability to answer the aforementioned research ques-
tion. Nevertheless, we identified an asymptomatic resi-
dent and healthcare worker with Ct values below 25, 
suggesting that these cases have the potential to contrib-
ute to viral spread as previously suggested (Arons et al., 
2020; Bullard et al., 2020; Goldberg et al., 2020).

Interestingly, the introduction of SARS-CoV-2 in two 
of the participating NHs (i.e., NH-A and NH-C) has not 
resulted in facility wide outbreaks during the study and 
the weeks thereafter. NH-B had an outbreak before the 
start of the study, and newly identified cases shortly 
before study onset. In response to the previous outbreak, 
this NH had taken measures such as increased hygiene 
precautions, the setup of cohorts of SARS-CoV-2 positive 
residents, and screening of healthcare workers for SARS-
CoV-2, regardless of presence of symptoms (see also 
Table 1). The current study suggests that these measures 
were effective in this NH since no new transmission had 
occurred the weeks after the identification of new cases. 
This is supported by data where the implementation of 
repeated point prevalence surveys, including infection 
prevention consultations, resulted in mitigation of ongo-
ing transmissions (Sanchez et al., 2020).

Other factors that may have contributed to the preven-
tion of spread in the participating NHs include the 
decreased prevalence of Covid-19 in the Netherlands 
from mid-April until after study conclusion (National 
Institute for Public Health and the Environment [RIVM], 
2020), reducing chances of new introductions of the virus 
in NHs. A high number of cases per capita have been 
identified as a predicting factor for outbreaks in NHs in 
previous studies (Gorges & Konetzka, 2020; Shi et al., 
2020). In addition, whereas NHs were—due to scarcity of 
Covid-19 tests—previously advised to stop performing 
Covid-19 tests after two positive cases (and consider all 
symptomatic residents in that ward Covid-19 positive), 
the availability of Covid-19 tests had increased since 
April 10th. NHs had been able to perform low threshold 
testing ever since, facilitating early recognition of cases 
and, if appropriate measures are taken in response, 
decreasing chances of viral spread. Likewise, previously 
scarcely available PPE had become available on larger 
scale for NHs since April 13th. We indeed found high 
PPE use in the participating NHs (Table 3) and although 
we did not evaluate whether they were appropriately 
used, it is plausible that this contributed to the prevention 
of further spread. Finally, the constructional features of 
the NHs may have been beneficial in preventing transmis-
sion, for example, by the ability to physically separate 
wards, and an interior that facilitates quarantine and isola-
tion measures. We did not collect data on the quality of 
the buildings’ ventilation systems; it may be interesting to 



4 Gerontology & Geriatric Medicine

Table 1. Characteristics of the Participating NHs.

NH-A NH-B NH-C

Geographic 
characteristics

Located in suburb of large city in 
the province of South Holland

Located in a village in the 
province of North Brabant

Located in suburb of large city in 
the province of North Holland

Number of beds 140 120, and day service for people 
with dementia.

121

Number and type 
of wards

8 wards (on 10 floors); 5 
where psychogeriatric care 
is provided, 3 where somatic 
care is provided.

15 residential groups with a 
separate front door each; 12 
where psychogeriatric care 
is provided, 2 where somatic 
care is provided, 1 where both 
psychogeriatric and somatic 
care are provided.

14 wards (on 5 floors); 3 where 
psychogeriatric care is provided, 
4 where somatic care is provided, 
2 where psychiatric care is 
provided, 2 where geriatric 
rehabilitation is provided, 1 where 
long-term care for acquired brain 
injury is provided and 1 where 
intermediate care is provided.

Covid-19 policy 
at the time 
of study 
conduction*

Preventive use of surgical masks 
by healthcare workers on 
all wards; use of isolation 
gown, gloves over the wrists, 
goggles and a face mask 
in contact with Covid-19 
suspected or confirmed 
residents. Covid-19 confirmed 
residents are transferred to a 
designated Covid-19 cohort 
ward; residents on the former 
ward of Covid-19 confirmed 
residents are placed in 
quarantine for 14 days.

Residential groups are divided 
in two cohorts because of 
previous Covid-19 cases; one 
cohort without and one cohort 
with Covid-19 (suspected) 
residents. Covid-19 suspected 
or confirmed residents are 
isolated in their rooms (or a 
complete residential group 
is isolated in case of multiple 
cases); use of isolation gown, 
gloves over the wrists, goggles 
and a face mask in contact with 
these residents.

Preventive use of face masks 
and gloves at the intermediate 
care ward. Covid-19 confirmed 
residents are isolated in their 
rooms (or a complete ward is 
isolated in case of multiple cases); 
use of isolation gown, gloves over 
the wrists, goggles and a face mask 
in contact with these residents. 
On one ward reversed isolation 
(negative residents isolated in 
their rooms) because of the 
inability to instruct a positive 
resident.

Note. NH = nursing home; PPE = personal protective equipment; Covid-19 = Coronavirus disease 2019.
*With regard to healthcare workers, policy of the National Institute for Public Health and the Environment is followed, implying that all 
individuals with Covid-19 consistent symptoms stay home until they receive their SARS-CoV-2 test results. In case of a negative result, 
healthcare workers with mild symptoms are allowed to work, taking into account general hygiene precautions. Health care workers with 
a positive test stay home until minimal 7 days after symptom onset, and until they have been free of fever for at least 48 hours and free of 
symptoms for at least 24 hours. In exceptional situations, positive and symptomatic healthcare workers can work using PPE. In addition to the 
abovementioned policy, policy of the participating NHs in case of positive but asymptomatic healthcare workers was that these individuals stay 
home for 72 hours; national policy as stated above was followed if symptoms developed in the meantime, if no symptoms developed healthcare 
workers were allowed to work using PPE.

include this in future studies, given previous calls to 
include building engineering controls as part of the infec-
tion control strategy (Morawska et al., 2020).

Our study contributes to the discussion on appropri-
ate screening for SARS-CoV-2 in NHs. Similar to our 
study, Roxby et al. (2020) reported limited detection 
and transmission of SARS-CoV-2 in a NH with recent 
Covid-19 cases, upon screening of all residents and 
healthcare workers. There were asymptomatic residents 
among the identified cases, like in our study, which one 
may argue calls for policy beyond symptom-based 
screening. This is in line with recommendations of the 
European Center for Disease Prevention and Control 
(ECDC) to test all residents and healthcare workers once 
a confirmed case is detected (and in areas with ongoing 
community transmission, to test healthcare workers reg-
ularly even without any confirmed cases) (Danis et al., 
2020). On the other hand, authors of a French study in 
which all healthcare workers of a NH were tested for 
SARS-CoV-2 after a first positive resident, argued that 
human and financial resources for systematic screening 
are disproportionate to its effectiveness (they identified 

only one asymptomatic individual) (Guery et al., 2020). 
The CDC advices initial testing of (asymptomatic) close 
contacts when testing capacity is limited: this could be a 
pragmatic alternative instead of facility wide testing at a 
first confirmed case (Center for Disease Prevention and 
Control [CDC], 2020).

Our study has several strengths. First, we were able 
to collect data on all possible contributors to transmis-
sion, that is, residents and healthcare workers, since 
visitors were not allowed in NHs at the time of study 
conduction. Second, response rates were high, which 
reduces chances of missing relevant numbers of Covid-
19 cases in our study. A possible limitation is the limited 
amount of detail in the collected data (e.g., no registra-
tion of exact body temperature and oxygen saturation, 
no registration of previous Covid-19 in healthcare work-
ers). We chose to keep the study questionnaire as short 
and simple as possible to reduce burden on healthcare 
workers, especially given their limited available time 
due to Covid-19 related understaffing. We anticipated 
that a lower questionnaire burden would contribute to 
the high responses required to study viral transmission.
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Table 2. Demographic Characteristics of Residents of Participating NHs.

Residents

 NH-A (N = 114) NH-B (N = 104) NH-C (N = 79)

Age, average (range) 86.2 (68–103) 84.9 (55–103) 79.5 (47–102)
Female, n (%) 84 (73.7) 84 (80.8) 51 (64.6)
Care type*:
 Geriatric rehabilitation/short term care, n (%) N/A N/A 20 (24.1)
 Long-term somatic care, n (%) 37 (32.5) 18 (19.6) 28 (35.4)
 Long-term psychogeriatric care, n (%) 77 (67.5) 74 (80.4) 17 (21.5)
 Psychiatric care, n (%) N/A N/A 9 (11.4)
 Intermediate care, n (%) N/A N/A 5 (6.3)
Previous or current Covid-19 (%) 0 13 (12.5) 3 (3.8)
 Covid-19 based hospitalization, n (%) 0 0 0
Recent (<14 days) admission from other healthcare institution, n (%) 0 2 (1.9) 11 (13.9)
Recent (<14 days) internal relocation, n (%) 1 (0.9) 1 (1.0) 9 (11.4)
Comorbidity:
 Pulmonary disease, n (%) 19 (16.7) 12 (11.5) 10 (12.7)
 Cardiovascular disease, n (%) 51 (44.7) 28 (26.9) 18 (22.8)
 Cerebrovascular disease, n (%) 27 (23.7) 23 (22.1) 18 (22.8)
 Diabetes, n (%) 28 (24.6) 17 (16.3) 27 (34.2)
 Dementia/cognitive impairment, n (%) 85 (74.6) 83 (79.8) 24 (30.4)
 Reduced kidney function, n (%) 15 (13.2) 4 (3.8) 11 (13.8)
 Obesity, n (%) 11 (9.6) 4 (3.8) 12 (15.2)

*In NH-B, data on care type was missing for 12 residents.

Table 3. Demographic Characteristics of Healthcare Workers of Participating NHs.

Health care workers

 NH-A (n = 185) NH-B (n = 184) NH-C (n = 177)

Age, average (range) 46.7 (18–68) 43.0 (18–67) 47.5 (18–71)
Female, n (%) 175 (94.6) 167 (90.8) 153 (86.4)
Profession*:
 Nurse aid /nurse assistant, n (%) 90 (48.7) 94 (51.1) 63 (35.6)
 Nurse, n (%) 17 (9.1) 24 (13.0) 33 (18.6)
 Physical therapist, n (%) 2 (1.1) 3 (1.6) 6 (3.4)
 Physician, n (%) 3 (1.6) 3 (1.6) 7 (4.0)
 Other, n (%) 73 (39.5) 60 (32.6) 66 (37.3)
PPE use**: (N = 69) (N = 61) (N = 61)
 Face mask, n (%) 68 (98.6) 53 (86.9) 49 (80.3)
 Goggles, n (%) 33 (47.8) 51 (83.6) 41 (67.2)
 Gloves, n (%) 67 (97.1) 53 (86.9) 54 (88.5)
 Isolation gown, n (%) 59 (85.5) 50 (82.0) 51 (83.6)
 None, n (%) 1 (1.4) 7 (11.5) 7 (11.5)

Note. NH = nursing home; Covid-19 = Coronavirus disease 2019; PPE = personal protective equipment.
*In NH-C, data on profession was missing for two healthcare workers.
**In nurse aids/nurse assistants and nurses who indicated to have worked on wards with Covid-19 suspected or confirmed residents.

Conclusion and Implications

Based on our findings, we argue that the necessity of 
large-scale screening in NHs may be dependent of the 
local situation regarding prevalence of cases in the sur-
rounding community, infection control opportunities 
and testing capacity. If availability of equipment and 
constructional features facilitate rapid application of 

appropriate measures after a first identified case, this 
may suffice in preventing further transmission of 
SARS-CoV-2.

In conclusion; although we were not able to answer 
our predefined research question on the contribution of 
a- and presymptomatic cases in transmission of SARS-
CoV-2, our study confirms a- and presymptomatic 
occurrence of Covid-19 among residents and healthcare 
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workers. We described factors that may contribute to 
the prevention of SARS-CoV-2 transmission in NHs. 
Finally, our findings add to the discussion of effective 
Covid-19 screening policy in NHs.
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