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Fig. 1. Durability of SARS-CoV-2 IgG antibody response in 15 COVID-19epositive long-term care patients over 6 months. Black dashed line represents the average SARS-CoV-2 IgG
antibody response. Each patient is represented by a unique colored point and letter combination across the figure. The IgG antibody index to SARS-CoV-2 is determined by
comparing the chemiluminescent relative light unit (RLU) in the reaction to the calibrator RLU. The assay is an automated, 2-step immunoassay for the qualitative detection of IgG
antibodies to SARS-CoV-2 in human serum and plasma using chemiluminescent microparticle immunoassay technology.
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How Typical is the Spectrum of
COVID-19 in Nursing Home
Residents?
To the Editor:
Older persons living in long-term care facilities are underrep-

resented in studies on the clinical spectrum of Coronavirus Disease
2019 (COVID-19), especially regarding the broad range of COVID-19
signs/symptoms and course over time. In the context of advance
care planning and, in the Netherlands, older care physicians
providing nursing home care, diagnostics, and optimal supportive
care are mostly provided within the nursing home. In this setting,
COVID-19 testing is dependent on either signaling signs/symptoms
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Fig. 1. Frequency of reported symptoms on the first day and over the course of COVID-19, that is, the period prevalence. The error bars represent the 95% confidence intervals.
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via medical history, observation, and physical examination, or
known contact with a confirmed case. However, an atypical disease
presentation and course, as signaled by initial studies in hospital-
ized older persons, may hamper identification of COVID-19
cases.1e3 Our aim was to gain insight into the broad spectrum of
signs/symptoms, disease course, and outcome in nursing home
residents with COVID-19.
Methods

We performed a retrospective cohort study among residents
with confirmed COVID-19 in the period March to April 2020
at 4 long-term care organizations in the Netherlands (see
Supplementary Methods). Electronic health records were searched
for demographics; comorbidity; 22 signs/symptoms, including
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clinical criteria of the World Health Organization (WHO) case def-
initions fromMarch and August 2020;4,5 dates on first registration;
decrease in or full recovery from signs/symptoms; and disease
outcome. For registered signs/symptoms, we assessed prevalence
at presentation; period prevalence; and time to onset, decrease,
and full recovery. We explored differences in characteristics
between deceased and recovered residents.

Results

In total, 88 of 94 eligible residents were included (see
Supplementary Table 1).

Spectrum of Signs/Symptoms

Fever and respiratory symptoms, especially cough and shortness
of breath, were the most frequently registered signs/symptoms, at
presentation as well as over the disease course. Nevertheless, only
up to 63 residents [71.6%, 95% confidence interval (CI) 62.6%e81.0%]
fulfilled the clinical criteria of the initial WHO case definition
(March 2020). Using the current definition (August 2020), up to 84
residents (95.5%, 95% CI 91.1%e99.8%) would have fulfilled the
criteria (Figure 1). Frequently reported signs/symptoms from this
list are of a more general nature (up to 83.0% malaise/fatigue; 72.7%
loss of appetite/decreased intake) or related to the gastrointestinal
tract (46.6% diarrhea; 36.4% nausea/vomiting) or altered mental
status (20.5% confusion/delirium; 25.0% behavioral change).
Behavioral change includes agitation/wandering (13.6%), mood
changes/anxiety (5.7%), and apathy (4.5%). In addition, 61.4% of the
residents experienced reduced mobility (20.5% unstable walking
and/or falling; 40.9% becoming bedridden).

Clinical Course

Cough and malaise/fatigue were mostly present at presentation,
that is, after median 0 days [interquartile range (IQR) 0e4] (see
Supplementary Table 2). Fever developed mostly within 1 day (IQR
0e4), peaked with median 38.7�C (IQR 38.4e39.2�C, maximum
41.6�C) after 1 day (IQR 0e5) and disappeared after 3 days (IQR
1e9). Other respiratory and general symptoms were observed after
median 2 to 3 days and mostly disappeared after 2 to 3 weeks.
Gastrointestinal complaints appeared to occur later, after median 4
to 5 days, and to disappear within a week.

Oxygen therapy was started in 49 (55.7%) residents after median
5 days (IQR 3e8), for a period of 9 days (IQR 1e24) and with
maximum supplementation after 1.5 days (IQR 0e5). Lowest oxy-
gen saturation during supplementation was median 89% (IQR
84e93).

Disease Outcome

At data collection 32 residents (36.4%, 95% CI 26.3%e46.4%) had
died at median 10.5 days (range 6e96) after first signs/symptoms;
30 died of COVID-19 after 6 to 23 days, and 2 from general health
decline afterward. Full recovery was registered in 47 (53.4%) resi-
dents after median 26 days (range 4e47) and partial recovery in 9
(10.2%) after 50 days (range 39e128) follow-up.

Several signs/symptoms were associated with death, including
higher fever and lower oxygen saturations during supplementa-
tion:median 38.9�C (IQR 38.4e39.6�C) versus 38.5�C (38.2e38.8�C)
and 85% (79%e88%) versus 91% (88%e93%) (see Supplementary
Table 3). Male residents and residents with dementia or another
chronic neurological disorder were at increased risk for 4-week
mortality, with the following hazard ratios in multivariable Cox
regression analysis: 2.02 (95% CI 0.93e4.40), 2.22 (95% CI
0.97e5.08), and 1.97 (95% CI 0.89e4.39).
Conclusions

Our findings underline the importance of awareness of the
broad spectrum of signs/symptoms to identify nursing home resi-
dents with COVID-19. A large proportion of these residents (28.4%)
did not develop fever with �1 respiratory symptoms, thereby not
fulfilling the initial WHO case definition. The observed spectrum of
signs/symptoms includes atypical symptoms and geriatric syn-
dromes (eg, gastrointestinal symptoms, confusion/delirium,
behavioral change, and decreased mobility). Therefore, the current,
extended WHO case definition covers our cases better (95.5%).
Because we actively searched for this broad range of signs/symp-
toms (at presentation aswell as over the disease course), our results
complement studies on symptomatology in nursing home
residents.6e9

The observed mortality rate (36.4%) and the increased 4-week
mortality risk in male residents and residents with dementia are
confirmed by recently published studies.7e9 These findings may
serve as point of departure for future studies on prognostic factors.
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SUPPLEMENT e To Research Letter “Clinical presentation and
course of COVID-19 in nursing home residents: a retrospective
cohort study”

Supplementary Methods

Study Design and Setting

We performed a retrospective cohort study in nursing home
residents with COVID-19 during the first COVID-19 wave in the
Netherlands (MarcheApril 2020). Five health professionals from 4
long-term care organizations in the north and east of the
Netherlands, all members of University Network of Elderly Care,
collected data from electronic health records.

Exemption from full medical ethical review was received from
the Medical Ethics Review Board of University Medical Centre
Groningen, because the research falls outside the scope of the
Dutch Medical Research with Human Subjects Law. The health
professionals obtained informed consents from the residents or
legal representatives if necessary and possible, in accordance with
the Dutch Medical Treatment Agreement Act. The researchers had
no access to health records, encryption keys, and other directly
identifiable data.

Study Population

Nursing home residents were eligible if they (1) stayed at award
for long-term stay or geriatric rehabilitation in the period March to
April 2020, and (2) had confirmed COVID-19, that is, a positive
reverse transcriptaseepolymerase chain reaction test for severe
acute respiratory syndrome coronavirus 2 on nasopharyngeal swab.

Data Collection

Participating health professionals extracted data from the
electronic health records with a standardized electronic data
collection form, which had been developed in collaboration.

Collected data consisted of the following: demographics (age,
sex); type of stay (long-term, geriatric rehabilitation); comorbidity
(chronic conditions, mobility, body mass index, actual smoking);
dates and results of COVID-19 tests; date of first registered sign/
symptom (ie, day of presentation); a prespecified list of 22 signs/
symptoms based on the WHO case record form; dates on first

registration, decrease or full recovery of signs/symptoms; related
physical parameters (eg, highest body temperature, lowest oxygen
saturation); received supportive care (eg, oxygen therapy); and
disease outcome (hospitalization, death, partial or full recovery).

Outcomes

For each sign/symptom, the prevalence was calculated for the
day of disease presentation and for the total period (ie, period
prevalence). In addition, we estimated howmany residents fulfilled
the clinical criteria of the WHO suspected case definition: (1) the
definition from March 2020, that is, fever combined with �1 res-
piratory symptoms (cough, shortness of breath, rhinorrhoea/nasal
congestion, sore throat), and (2) the definition from August 2020,
that is, either the combination of fever and cough, or �3 of the
following signs/symptoms: fever, cough, general weakness/fatigue,
headache, myalgia, sore throat, rhinorrhea/nasal congestion, dys-
pnea, anorexia/nausea/vomiting, diarrhea, altered mental status
(combination of our categories confusion/delirium and behavioral
change).7

To describe the clinical course of the disease, we estimated the
rates of death and partial or full recovery, total disease duration,
and for individual signs/symptoms time from presentation to onset
and, if applicable, time from onset to decrease and full recovery, as
noted in the health record.

Analyses

Descriptive statistics were used to describe the following: the
baseline characteristics; the prevalence of signs/symptoms and
the time to onset, decrease, and full recovery; and disease
outcome. Categorical variables are presented with their absolute
frequency and frequency in %. Continuous variables, which were
not normally distributed, are presented with median and IQR or
full range. Differences in baseline characteristics and signs/
symptoms between deceased and recovered residents were
tested with the c2 test for categorical variables and the Mann-
Whitney U test for continuous variables. Subsequently, baseline
characteristics that were potentially associated with time to
death were tested in a Cox regression model; first in a uni-
variable model and then combined, together with age, in a
multivariable model. All analyses were performed in IBM SPSS
Statistics 23 (IBM Corp, Armonk, NY).
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Supplementary Table 1
Characteristics of the Included COVID-19ePositive Nursing Home Residents (n ¼ 88) and Disease Outcome

Characteristic All Recovered (Fully or Partially) Deceased

(n ¼ 88) (n ¼ 56) (n ¼ 32)

Age (y), median (min. e max.) 83.5 (65 e 97) 83.5 (65 e 97) 83.5 (69 e 97)
Sex (male), n (%)* 24 (27.3) 11 (19.6) 13 (40.6)
BMI, median (min. e max.) 25.1 (17.8 e 43.5) 25.3 (17.8 e 43.5) 24.7 (20.1 e 33.4)
Obesity (BMI � 30 kg/m2), n (%) 12 (19.7) 10 (25.0) 2 (9.1)
Type of stay, n (%)
Long-term stay 74 (84.1) 46 (82.1) 28 (87.5)
Geriatric rehabilitation 14 (15.9) 10 (17.9) 4 (12.5)

Chronic conditions, n (%)
COPD 13 (14.8) 7 (12.5) 6 (18.8)
Asthma 3 (3.4) 2 (3.6) 1 (3.1)
Coronary heart disease 44 (50.0) 24 (42.9) 20 (62.5)
Heart failure 17 (19.3) 12 (21.4) 5 (15.6)
Stroke 20 (22.7) 13 (23.2) 7 (21.9)
Hypertension 51 (58.0) 33 (58.9) 18 (56.3)
Diabetes mellitus 20 (22.7) 13 (23.2) 7 (21.9)
Cancer, excluding nonmelanoma skin cancer 15 (17.0) 12 (21.4) 3 (9.4)
Chronic liver disease 2 (2.3) 2 (3.6) e

Chronic kidney disease 17 (19.3) 12 (21.4) 5 (15.6)
Dementia* 50 (56.8) 27 (48.2) 23 (71.9)
Chronic neurological disorder, excluding dementia* 20 (22.7) 8 (14.3) 12 (37.5)

Current smoking (yes), n (%)y 7 (10.0) 6 (13.0) 1 (4.2)
Mobility before COVID-19, n (%)
Bedridden 1 (1.1) 1 (1.8) e

In wheelchair 29 (33.0) 17 (30.4) 12 (37.5)
Walking with physical help or supervision 19 (21.6) 10 (17.9) 9 (28.1)
Independent with or without mobility aid 39 (44.3) 28 (50.0) 11 (34.4)

BMI, body mass index; COPD, chronic obstructive pulmonary disease.
*Statistically significant difference between deceased residents and fully or partially recovered residents in c2-test (P < .05).
yValues based on the number of residents with available data: data are missing on body mass index for 26 residents and on smoking for 18 residents.

Supplementary Table 2
The Course of the 12 Most Frequently (�20%) Reported Signs and Symptoms, Per Tract*

Sign/symptom Day Start Duration Until Decrease (d) Duration Until Full Recovery
(d)

n Median (IQR) n Median (IQR) n Median (IQR)

Respiratory
Cough 68 0 (0e4) 38 9 (2e16) 34 18 (7e26)
Shortness of breath 52 3 (1e5) 26 7 (1e12) 18 15 (5e21)
Rhinorrhea/nasal congestion 33 2 (0e9) 8 5 (1e8) 8 6 (1e15)
Sore throat 18 2 (0e7) 3 3 (e)y 4 12 (e)y

General
Malaise/fatigue 73 0 (0e4) 34 12 (6e20) 28 17 (10e25)
Fever 67 1 (0e4) e Not applicable 51 3 (1e9)
Loss of appetite/decreased intake 64 3 (1e7) 28 8 (3e13) 27 13 (7e19)
Decreased mobility 54 3 (1e6) 17 12 (4e17) 11 17 (3e22)

Gastrointestinal
Diarrhea 41 4 (1e7) 24 3 (1e13) 22 7 (1e19)
Nausea/vomiting 32 5 (2e8) 21 1 (1e12) 19 1 (1e16)

Neurological/behavior
Change in behavior 22 3 (1e5) 10 5 (3e8) 9 8 (4e11)
Confusion/delirium 18 8 (4e10) 8 5 (3e19) 6 11 (3e24)

*The durations until decrease and full recovery of signs and symptoms are based on a smaller group of residents, because a group of residents died before decrease and/or
full recovery.

yNo IQR available because of the small number of observations.
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Supplementary Table 3
Comparison of the 12 Most Frequently Reported Symptoms and Related Signs During the Course of COVID-19 Between Recovered and Deceased Residents

Symptoms and Signs* Recovered (Fully or Partially) Deceased P Valuey

(n ¼ 56) (n ¼ 32)

Clinical criteria suspected COVID-19 case (WHO) 52 (92.9) 32 (100) .12
Respiratory symptoms and signs
Cough 47 (83.9) 21 (65.6) .05
Shortness of breathz 29 (51.8) 23 (71.9) .07
Highest respiratory rate (/min), median (IQR) 28 (24e31) 33 (24e46) .04
Lowest oxygen saturation on room air (%), median (IQR) 89 (85e93) 85 (80e89) .01
Supplemental oxygen therapy 20 (69.0) 17 (73.9) .70
Lowest oxygen saturation on supplemental oxygen (%), median (IQR) 91 (88e93) 85 (79e88) .02

Rhinorrhea/nasal congestion 21 (37.5) 12 (37.5) 1.00
Sore throat 13 (23.2) 5 (15.6) .40

General symptoms and signs
Malaise/fatigue 43 (76.8) 30 (93.8) .04
Feverz 39 (69.6) 28 (87.5) .06
Highest body temperature (�C), median (IQR) 38.5 (38.2e38.8) 38.9 (38.4e39.6) <.01

Loss of appetite/decreased intake 32 (57.1) 32 (100.0) <.01
Decreased mobility 24 (42.9) 30 (93.8) <.01

Gastrointestinal symptoms
Diarrhea 26 (46.4) 15 (46.9) .97
Nausea/vomiting 16 (28.6) 16 (50.0) .04

Neurological/behavioral symptoms
Change in behavior 12 (21.4) 10 (31.3) .31
Confusion/delirium 8 (14.3) 10 (31.3) .06

*Variables are presented as frequencies, n (%), unless indicated otherwise.
yc2-test for categorical variables and Mann-Whitney U test for continuous variables.
zRelated variables are presented for the group of individuals with the sign/symptom concerned, that is, shortness of breath or fever.
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