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Abstract
Background/Aims: The novel coronavirus SARS-CoV-2 has 
caused a pandemic threatening millions of people world-
wide. This study aimed to describe clinical characteristics, 
outcomes, and risk factors of SARS-CoV-2-positive, asymp-
tomatic, frail older adults. Methods: A retrospective cohort 
study was conducted in 6 designated COVID-19 units, in 
skilled nursing homes. Subjects were severely frail older 
adults, positive for SARS-CoV-2, and asymptomatic at the 
time of their admission in these units. Residents’ characteris-
tics and symptoms were obtained via electronic medical re-
cords. The primary outcome was a composite of death or hos-
pitalization by day 40. We looked at time to the primary out-
come and used Cox regression for a multivariate analysis. 
Results: During March–November 2020, 849 residents met 
inclusion criteria. Median age was 84 years. Most were com-
pletely dependent for basic activities of daily living and 

showed cognitive impairment. Six hundred forty-one (75.5%) 
residents were discharged after considered cured from CO-
VID-19, 125 (14.7%) were hospitalized, and 82 (9.7%) died in 
the facilities. In survival analysis, 35% reached the primary 
outcome of death or hospitalization by day 40. Age (hazard 
ratio [HR] 1.23; 95% confidence interval [CI] 1.1–1.4), male 
gender (HR 1.41; 95% CI: 1.1–1.88), and COPD (HR 1.8; 95% CI: 
1.23–2.67) were significant risk factors. Conclusions: In this 
large cohort, we report care and prognosis of asymptomatic 
older adults with major functional or cognitive impairments 
during the COVID-19 pandemic. Most presymptomatic pa-
tients do not develop severe infection, and age stays a pre-
dominant risk factor, even in the frailest older adults.

© 2022 S. Karger AG, Basel

Introduction

The novel coronavirus SARS-CoV-2 has caused a pan-
demic threatening millions of people worldwide. The 
clinical presentation of coronavirus disease (COVID-19) 
ranges from asymptomatic or mild disease to severe 
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pneumonia, respiratory failure, and death [1]. Old age 
and frailty are among the main risk factors for a severe 
disease [2, 3]. Nursing home residents are at extreme risk 
of outbreaks due to crowded living arrangements and 
high exposure rates to staff and outside visitors. These 
factors, along with frailty, multimorbidity, and older age, 
lead to grim outcomes. Deaths occurring at nursing 
homes account for approximately 25% of reported deaths 
in the USA [4, 5]. Several recommendations for prevent-
ing and managing SARS-CoV-2 outbreaks in nursing 
homes were proposed in the USA. These include testing 
and isolating suspected residents, routine resident screen-
ing, isolating SARS-CoV-2-positive patients in designat-
ed wards within the nursing home, or transferring them 
to an acute care unit [6].

Reports on outcomes of pre- and asymptomatic, 
SARS-CoV-2-positive nursing home residents are still 
lacking and are needed to optimize care for this at-risk 
population during the pandemic. In Israel, a policy of 
routine screening for SARS-CoV-2 among nursing home 
residents was implemented early during the pandemic. 
Most dependent, asymptomatic residents positive for 
SARS-CoV-2 were isolated and managed in designated 

COVID-19 units, of skilled nursing homes [7]. This pol-
icy was meant to ensure better infection control while al-
lowing personal contact between residents who are posi-
tive for SARS-CoV-2, thus minimizing the potential 
harms of social isolation. Furthermore, the residents re-
ceived treatment from experienced staff members, accus-
tomed to working with personal protective equipment 
(PPE). In this study, we present the outcomes of frail old-
er adults, isolated in such designated units. Our hypoth-
esis was that this frail population would suffer worse out-
comes. Furthermore, we stipulated that due to their very 
low performance status and extreme frailty, age would be 
a weaker risk factor for COVID-19 adverse events, in 
comparison with its effect in the general population [8, 9].

Methods

Study Design and Participants
This was a retrospective, observational cohort study of older 

adults, admitted to designated COVID-19 units, in a chain of 
skilled nursing homes in Israel, between March 30 and November 
12, 2020. This timeframe was that of the original SARS-CoV-2 vi-
rus and pre-dated the emergence of variants defined as Variant of 

Fig. 1. Study flowchart.
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Interest, or Variant of Concern, etc. The COVID-19 units were 
created in the skilled nursing homes, using isolated areas with des-
ignated multidisciplinary staff trained to use complete PPE.

Participants were found positive for SARS-CoV-2 and were  
asymptomatic at time of admission. It is important to mention that 
the data gathered and presented here were collected before the era 
of COVID-19 vaccines, which were first administered in Israel in 
December 2020. Thus, all participants were unvaccinated.

All residents needed continuous supervision and care due to 
major functional and/or cognitive impairments, indicating severe 
frailty according to the Clinical Frailty Scale [10]. Residents re-
ceived care for their basic activities of daily living needs. If they 
developed COVID-19-related symptoms (see definitions below), 
they received medical care inside the units. Residents who devel-
oped severe disease were either transferred to a nearby hospital or 
remained in the facilities and received treatment there, according 
to goals of care stated by the resident or primary caregiver upon 
admission. After recovery from COVID-19, residents returned to 
their prior accommodations.

Inclusion and Exclusion Criteria
We included residents admitted to the designated COVID-19 

units, who were asymptomatic (free of COVID-19 symptoms) 
upon admission. All residents needed continuous supervision and 
care due to major functional and/or cognitive impairments. We 
excluded residents who were admitted to our facilities from acute 
care facilities, those aged under 65 years, and those who stayed for 
more than 40 days in the facilities (to prevent introducing biases 
which might have led to a very long institutional stay).

Disease and Recovery Definitions
SARS-CoV-2 tests were performed using real-time reverse-

transcription polymerase chain reaction analysis of throat swabs. 
COVID-19 symptoms were defined as fever over 38°C, new respi-
ratory complaints, or a new decrease in pulse oxygen saturation 
(SpO2). COVID-19 symptomatic residents were treated according 
to Israeli treatment protocols. Treatment protocols during the de-
scribed time period were adjusted to match emerging data con-
cerning treatment effects. Starting June 2020, residents who devel-
oped symptoms including SpO2 <92% were given dexamethasone 
in concordance with the published literature [11]. Intravenous flu-
ids were administered according to medical clinical judgment.

Severe disease requiring hospitalization was defined as respira-
tory distress or SpO2 under 92%, unresponsive to low flow oxygen 
(given with a nasal cannula, in a rate up to 5/L/min), significant 
change in level of conscience, or hemodynamically unstable pa-
tients. At the beginning of the pandemic (starting March 2020 in 
Israel), recovery was defined by two negative swabs, at least 10 days 
after the COVID-19 diagnosis, and the patient being free from 
symptoms for at least 3 days. On October 2, 2020, guidelines were 
amended so that a negative polymerase chain reaction test was no 
longer mandatory, and residents were also eligible for discharge af-
ter 20 days, providing they were symptom free during the last 3 days.

Data Collection
Data were retrieved from electronic medical records and in-

cluded demographics, such as age and gender of residents, comor-
bidities, performance status, and chronic medications. For all par-
ticipants, the Charlson Comorbidity Index [12] and the Katz Index 
of Independence for Activities of Daily Living [13] were calculated. 

All participants had daily recording of vital signs including tem-
perature, oxygen saturation level (SpO2), and blood pressure mea-
surements. Our primary outcome was a composite outcome of 
mortality and hospitalization in residents staying up to 40 days in 
the designated units.

Statistical Analysis
Continuous variables are expressed as mean ± standard devia-

tion for normally distributed variables and as median and inter-
quartile range (IQR, 25th–75th percentiles) for others. Categorical 
data are summarized as frequencies (percentages).

The association between independent variables and the prima-
ry outcome was assessed using Kaplan-Meier survival analysis and 
tested for statistical significance using the log-rank test. We en-

Table 1. Residents’ characteristics

All included residents 849 (100)
Age (median, IQR)* 84 (78–90)
Gender, male 292 (34.4)
Arrived from

Home 23 (2.7)
Long-term care facility 765 (90.1)
Rehabilitation 61 (7.2)

KATZ Index (median, 25%–75%) 1.09 (0–1)
Comorbidities

Charlson Comorbidity Index** (median, 25%–75%) 6 (5–7)
Dementia 700 (82.4)
Pressure ulcer 102 (12.0)
Diabetes mellitus 318 (37.5)
Hypertension 610 (71.8)
COPD 97 (11.4)
Cerebrovascular disease 217 (25.6)
Ischemic heart disease 188 (22.1)
Congestive heart failure 115 (13.5)
PVD 164 (19.3)
Obesity 67 (7.9)
Hyperlipidemia 348 (41.0)
Malignancy 114 (13.4)
Psychiatric disorder 63 (7.4)
Parkinson’s disease 90 (10.6)
Atrial fibrillation 183 (21.6)

Chronic medications
Vitamin D 208 (24.5)
Anticonvulsants 58 (6.8)
Benzodiazepines 415 (48.9)
Beta-blockers 309 (36.4)
Narcotics 62 (7.3)
ACE inhibitors 169 (19.9)
Diuretics 216 (25.4)
Aspirin 159 (18.7)
Prophylactic anticoagulants 65 (7.7)

Data are presented as numbers (%), unless otherwise indicated. 
IQR, interquartile range; CI, confidence interval; COPD, chronic ob-
structive pulmonary disease; PVD, peripheral vascular disease; ACE, 
angiotensin-converting enzyme. * Age – per 1-year increment. 
** Charlson Comorbidity Index – per one-grade increment.
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tered variables with a p value ≤0.15 and clinical plausibility into a 
multivariate analysis using the Cox proportional hazard model to 
identify independent risk factors for 40-day hospitalization or 
mortality. Hazard ratio (HR) and 95% confidence interval (CI) 
were calculated. Analyses were conducted using IBM SPSS Statis-
tics, version 27.

Results

Between March 30 and November 12, 2020, a total of 
1,264 residents were admitted to 6 designated COVID-19 
units, which opened gradually during the study period. 
After implementing exclusion criteria, 849 residents re-
mained in our cohort (Fig. 1). Resident’s baseline charac-
teristics are described in Table 1. The median age was 84 
years (IQR 78–90), and 282 (34.4%) residents were male. 
Most residents were admitted from long-term care facili-
ties and were severely dependent on caregivers for most 
basic activities of daily living, with a mean KATZ Index 
of 1.1 (IQR 0–1). Seven hundred residents (82%) suffered 
some degree of cognitive impairment. Most residents 

were admitted from long-term care facilities, and only 33 
(2.6%) were admitted from home with a caregiver, as they 
were unable to complete the isolation requirements there.

A total of 641 (75.5%) residents were discharged from 
our facilities after considered cured from COVID-19, 125 
(14.7%) were hospitalized, and 82 (9.7%) died in our fa-
cilities. Survival analysis showed that 35% of residents 
reached the composite outcome of death or hospitaliza-
tion by day 40 (Fig. 2). Fever of at least 38°C was measured 
in 287 (33.8%) residents during the observation period, 
and 47% of them were hospitalized or died. Three hun-
dred and five (36%) residents had SpO2 <92% during the 
observation period, and 34% of them reached the prima-
ry outcome. Fever >38°C and/or SpO2 <92% was found 
in 443 residents (52%). A total of 485 residents (57%) de-
veloped symptoms during their stay.

In a bivariate risk analysis (Table 2), age was the pre-
dominant risk factor for time to the composite outcome 
of death or hospitalization. The Charlson Comorbidity 
Index and chronic obstructive pulmonary disease (COPD) 
were significant risk factors while chronic treatment with 

Fig. 2. Kaplan-Meier curve for severe symptomatic disease-free survival. Cum survival, cumulative survival; du-
ration, duration of follow-up (days).
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Table 2. Univariate analysis of risk factors for severe symptomatic disease, Kaplan-Meier survival analysis (mean, 
95% CI)

Variable Values Cases, N Events, 
N

Mean survival days 
(95% CI)

p value 
(log-rank)

Age <78 years 209 40 33.3 (31.6–34.9)

0.010
78–84 years 218 45 33.0 (31.2–34.8)
85–90 years 217 54 32.1 (30.2–33.9)
>90 years 205 68 29.0 (26.9–31.2)

Gender Male 292 81 30.9 (29.2–32.6)
0.126Female 557 126 32.5 (0.1.3–32.9)

Pressure ulcer No 746 181 32.0 (31.0–33.0)
0.533Yes 102 26 30.8 (28.0–33.5)

Charlson Comorbidity Index ≤5 311 61 33.8 (32.4–35.2)
0.015>5 538 146 31.0 (29.7–32.2)

KATZ Index 0, 1 671 164 31.9 (30.8–33.0)
0.7372–6 174 43 32.1 (30.0–34.1)

Admission month Apr–Jul 260 97 28.4 (26.6–30.2)
<0.001Aug–Nov 589 110 33.9 (32.9–35.0)

Comorbidities

Dementia No 140 35 30.7 (28.6–32.8)
0.755Yes 709 172 31.9 (30.8–33.0)

Diabetes mellitus No 531 123 32.2 (31.0–33.4)
0.208Yes 318 84 31.4 (29.8–33.0)

Hypertension No 239 48 33.3 (31.6–35.1)
0.083Yes 610 159 31.4 (30.2–32.5)

COPD No 752 174 32.4 (31.4–33.4)
0.005Yes 97 33 27.1 (24.0–30.3)

Cerebrovascular disease No 632 155 31.9 (30.8–33.1)
0.659Yes 217 52 30.9 (29.2–32.5)

Ischemic heart disease No 661 157 32.0 (30.1–33.2)
0.447Yes 188 50 31.4 (29.4–33.5)

Congestive heart failure No 734 176 32.1 (31.0–33.1)
0.565Yes 115 31 31.3 (28.7–34.0)

PVD No 685 160 32.3 (31.3–33.4)
0.122Yes 164 47 28.8 (26.6–31.1)

Obesity No 782 196 31.7 (30.7–32.7)
0.152Yes 67 11 32.1 (29.4–34.8)

Hyperlipidemia No 501 113 32.4 (31.1–33.7)
0.100Yes 348 94 31.2 (29.7–32.8)

Malignancy No 735 180 31.8 (30.7–32.9)
0.813Yes 114 27 31.3 (29.1–33.5)

Psychiatric disorder No 786 189 32.0 (31.0–33.0)
0.315Yes 63 18 28.9 (25.7–32.1)

Parkinson No 759 181 32.1 (31.1–33.1)
0.332Yes 90 26 28.7 (25.6–31.7)

Atrial fibrillation No 666 156 32.3 (31.2–33.4)
0.274Yes 183 51 30.7 (28.5–32.9)
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aspirin and vitamin D seemed to have a significant pro-
tective effect. The effect of treatment with other medica-
tions, such as antihypertensive drugs, statins, or antidia-
betes drugs including insulin, did not reach statistical sig-
nificance (Table  2). Mean survival was significantly 
higher in the earlier admission period (first 4 months).

Of the 159 residents receiving aspirin, 62 (39%) were 
also treated with vitamin D compared to 146/690 (21.2%) 
treated with vitamin D in the rest of the cohort (p < 
0.001). In a multivariate analysis (Table  3), older age, 
gender, and COPD remained significant risk factors for 
reaching the composite outcome (online suppl. Fig. 1; see 
www.karger.com/doi/10.1159/000521412 for all online 
suppl. material). There was a trend toward a protective 
effect for obesity and vitamin D treatment.

Discussion

In this retrospective cohort study, we describe the out-
comes of pre- and asymptomatic SARS-CoV-2-positive, 
severely frail older adults, admitted for isolation and 
treatment in designated units at skilled nursing homes. A 
total of 207 residents (24.5%) reached the composite out-
come of death or hospitalization by day 40, and 35% 
reached it in a survival analysis. These outcomes are in 
concordance with previous published data [14–16]. Pre-
vious studies including ours show a wide range of pre-
symptomatic disease in nursing homes (10%–89%) [14, 
15]. These are probably a result of methodological differ-
ences.

Age was a significant risk factor both in the univariate 
and multivariate analyses. Male sex and COPD were also 

Table 3. Multivariate Cox regression analysis of risk factors for 
severe symptomatic disease

Variable Hazard ratio (95% CI) p value

Age* 1.23 (1.10–1.40) 0.001
Gender, male 1.41 (1.10–1.88) 0.02
Charlson Comorbidity Index** 1.00 (0.94–1.11) 0.602
Hypertension 1.23 (0.88–1.72) 0.224
COPD 1.81 (1.23–2.67) 0.003
PVD 1.30 (0.91–1.86) 0.154
Obesity 0.60 (0.32–1.10) 0.099
Hyperlipidemia 1.32 (1.00–1.75) 0.051
Vitamin D 0.70 (0.49–1.00) 0.051
Anticonvulsants 0.61 (0.31–1.20) 0.155
Aspirin 0.74 (0.49–1.10) 0.133
Prophylactic anticoagulants 0.59 (0.31–1.11) 0.103

N = 849, −2 log likelihood = 2,610.899, χ2 = 47.189, df = 12, p < 
0.001. CI, confidence interval; COPD, chronic obstructive pulmonary 
disease; PVD, peripheral vascular disease. * Age – per 1-year incre-
ment. ** Charlson Comorbidity Index – per one-grade increment.

Table 2 (continued)

Variable Values Cases, N Events, 
N

Mean survival days 
(95% CI)

p value 
(log-rank)

Medications

Vitamin D No 641 168 31.3 (30.1–32.4)
0.025Yes 208 39 33.8 (32.1–35.6)

Benzodiazepines No 434 100 32.5 (31.2–33.8)
0.263Yes 415 107 31.3 (29.9–32.8)

Beta-blockers No 540 126 32.2 (31.0–33.4)
0.333Yes 309 81 31.4 (29.7–33.1)

Narcotics No 787 191 31.9 (30.9–32.9)
0.717Yes 62 16 30.4 (27.2–33.6)

Yes 216 59 31.1 (29.1–33.1)

Aspirin No 690 178 31.5 (30.4–32.6)
0.045Yes 159 29 33.8 (31.8–35.9)

Prophylactic anticoagulants No 784 197 31.6 (30.6–32.6)
0.060Yes 65 10 33.6 (31.1–36.1)

CI, confidence interval; COPD, chronic obstructive pulmonary disease; PVD, peripheral vascular disease.
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significant risk factors in the multivariate analysis, in 
alignment with previous published data [17–20]. Asso-
ciation with other comorbidities such as hypertension, 
diabetes, cardiovascular disease, and kidney disease has 
not reached statistical significance. This probably is a re-
sult of the high comorbidity burden demonstrated by the 
Charlson Comorbidity Index. The high prevalence of 
cognitive impairment and very low performance status of 
the study population probably prevented these factors 
from reaching statistical significance, contrary to prior 
publications [20]. The effect of treatment with antihyper-
tensive drugs, statins, or antidiabetes drugs including in-
sulin did not reach statistical significance, probably due 
to similar reasons.

An interesting finding was the association of aspirin 
and vitamin D with a longer time to the primary outcome. 
We hypothesize that people given vitamin D and aspirin 
are “well-managed patients” (the “healthy user” or “well-
managed” bias). This hypothesis is supported by the high 
overlap of people treated with aspirin and people treated 
with vitamin D. We did not find a pathophysiological ex-
planation for such an association. The high prevalence of 
treatment with both aspirin and vitamin D may suggest 
that this cohort included many well-managed patients, 
with high compliance to both primary and secondary pre-
vention. The association of the primary outcome and as-
pirin treatment was no longer significant in the multi-
variate analysis. Low vitamin D levels were previously de-
scribed as a risk factor for COVID-19 infection; however, 
studies regarding vitamin D’s treatment efficacy showed 
mixed results, and controversy regarding this treatment 
for COVID-19 patients remains [21–26].

Obesity emerged as a possible protective factor in the 
multivariate analysis. Weight loss has been described as a 
dominant symptom of COVID-19 infection in the old 
and frail, thus perhaps suggesting a possible protective ef-
fect of overweight in older adults [27, 28]. Overweight 
and obesity have previously been described as having a 
protective effect in older age [29]. In our study, we believe 
these results stem from obesity being an indication of less 
sarcopenic or frail residents, thus less prone to adverse 
events of COVID-19.

The higher survival rate in the later months compared 
to the earlier ones might be a result of the experience 
gained by the staff in treating COVID-19 patients and 
might serve as a possible testament to the advantages of 
this treatment method. It is possible that better treatment 
protocols introduced as the knowledge of the disease 
grew and residents’ variability also contributed to this 
outcome.

This study’s population comprised pre- and asymp-
tomatic older adults, found positive in COVID-19 
screening tests. The rate of true asymptomatic infection 
(in comparison with presymptomatic one) is known to 
be much lower in older adults [30, 31]. It is also estab-
lished that most people who become infected with SARS-
CoV-2 will not remain asymptomatic throughout the 
course of the infection [32]. Therefore, the fact that our 
cohort of patients started as pre- or asymptomatic prob-
ably had either low or no impact on the final severity of 
their disease.

We implemented large-scale, frequent, COVID-19 
screening tests of the nursing homes population; positive 
residents were isolated in designated COVID-19 units 
inside skilled nursing homes (more detailed description 
of this care system can be found in online suppl. mate-
rial). Besides allowing for better source control in the 
nursing homes (with the price of transferring residents 
to a different department or facility), this method has 
several possible benefits. Many concerns have been raised 
regarding the effect of social isolation on older adults’ 
mental health [33, 34]. At the designated units, residents 
benefited from a daily routine despite quarantining. Ten-
ants could enjoy the company of others; they were not 
sequestered alone in their rooms. Residents were taken 
out of beds to a shared common room daily, ate at a din-
ing table with other tenants, and had social interactions 
and activities. Staff members (with PPE) were always 
present inside the units, addressing all needs. By prevent-
ing solitary isolation and giving immediate care by a 
more available and experienced staff in treatment of old-
er COVID-19 patients and residents, we hoped to achieve 
better infection control and overall outcomes for resi-
dents. In this study population, which had a very low 
performance status and high prevalence of cognitive im-
pairment, such advantages might manifest as lower de-
lirium rates, lower use of psychoactive medications, etc. 
However, since there was no control group, proving this 
hypothesis is beyond the scope of this study. Neverthe-
less, it is worth noting that even in this severely frail pop-
ulation, most residents were discharged without reach-
ing the primary outcome, with final outcomes matching 
previous publication [35, 36].

Our study has several limitations, mainly due to its ret-
rospective nature. We had limited follow-up periods on 
residents who were discharged prior to the 40-day follow-
up. These residents were considered COVID-19 free at 
discharge in concordance with guidelines at the time. It is 
highly unlikely they developed COVID-19-related symp-
toms after discharge. The same argument applies to those 
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excluded after an over 40-day stay. Due to the high prev-
alence of screening tests applied in nursing homes in Is-
rael, we stipulated that upon detection, symptomatic pa-
tients are relatively rare compared to presymptomatic 
ones, and therefore outcomes would not differ signifi-
cantly from those described at nursing homes in prior 
publications. Furthermore, our hypothesis was that this 
severely frail population would suffer worse outcomes. 
Important outcomes to the older adult population, such 
as weight loss, delirium, depression, and functional de-
cline, were beyond the scope of our study and so were 
long COVID-19 symptoms.

Conclusion

In this large cohort, we present the outcomes of treat-
ment at designated COVID-19 units, along with possible 
advantages of this treatment method. We believe this 
unique management method optimizes caring for SARS-
CoV-2-positive, pre- and asymptomatic frail older adults. 
Our results show that most residents did not develop se-
vere infection, and that age stays a predominant risk fac-
tor, even in the frailest older adults. Further research is 
needed to assess the impact of vitamin D and nutritional 
status on COVID-19 outcomes in this population. More 
importantly, more studies are needed to assess potential 
advantages of the designated units regarding major geri-
atric outcomes such as delirium, weight loss, depression, 
functional decline, and cognitive impairment. We hope 
our study adds another brick to the incomplete road of 
better care for the older nursing home residents, in this 
and future crises.
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