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Key points: 

 

 Anorexia, behavioural change, exhaustion, malaise, and falls are possible COVID-19 symptoms 

in nursing home residents   

 Positive and negative predictive values of SARS-CoV-2 immunization by rRT-PCR are 95.2% and 

92.4% in nursing home residents.  61% of residents tested negative by rRT-PCR who developed 

SARS-CoV-2 immunization had symptoms consistent with COVID-10 
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Abstract 

Background: Frail older persons may have an atypical presentation of COVID-19. The value 

of rRT-PCR testing for identifying SARS-CoV-2 nursing homes (NH) residents is not known. 

Objective: To determine whether (i) atypical symptoms may predict rRT-PCR results and (ii) 

rRT-PCR results may predict immunization against SARS-CoV-2 in NH residents. 

Design: A retrospective longitudinal study. 

Setting: eight NHs with at least ten rRT-PCR-positive residents. 

 Subjects: 456 residents.  

Methods: Typical and atypical symptoms recorded in residents’ files during the 14 days before 

and after rRT-PCR testing were analyzed. Residents underwent blood testing for IgG-SARS-

CoV-2 nucleocapsid protein 6 to 8 weeks after testing. Univariate and multivariate analyses 

compared symptoms and immunization rates in rRT-PCR-positive and negative residents. 

Results: 161 residents had a positive rRT-PCR (35.3%), 17.4% of whom were asymptomatic 

before testing. Temperature > 37.8°C, oxygen saturation <90%, unexplained anorexia, 

behavioural change, exhaustion, malaise, and falls before testing were independent predictors 

of a further positive rRT-PCR. Among the rRT-PCR-positive residents, 95.2% developed 

SARS-CoV-2 antibodies vs 7.6% in the rRT-PCR-negative residents. Among the residents with 

a negative rRT-PCR, those who developed SARS-CoV-2 antibodies more often had typical or 

atypical symptoms (p=0.02 and <0.01, respectively). 

Conclusion: This study supports a strategy based on (i) testing residents with typical or 

unexplained atypical symptoms for an early identification of the first SARS-CoV-2 cases, (ii) 

rT-PCR testing for identifying COVID-19 residents, (iii) repeated wide-facility testing 

(including asymptomatic cases) as soon as a resident is tested positive for SARS-CoV-2, and 

(iv) implementing  SARS-CoV-2 infection control measures in rRT-PCR-negative residents 

when they have unexplained typical or atypical symptoms. 
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Abbreviations 

AUC: area under the curve 

COVID-19: Coronavirus 19 

NH: Nursing home 

rRT-PCR: Real-time reverse-transcriptase polymerase chain reaction for SARS-CoV-2 

 

 

Introduction 

Nursing home (NH) residents represent more than one third of COVID-19-related deaths in the 

Western countries. NHs are closed environments that are very conducive to outbreaks.
 
Their 

residents are extremely vulnerable to severe forms of COVID-19, with a mortality rate 

exceeding 25 % [1-3].
 
The strategy used to prevent COVID-19 outbreaks in NHs was initially 

based on: (i) a daily screening of symptoms consistent with COVID-19 in residents, staff 

members, and visitors, (ii) nasopharyngeal testing using the real-time reverse-transcriptase 

polymerase chain reaction (rRT-PCR) for SARS-CoV-2 in symptomatic subjects, and (iii) the 

implementation of appropriate infection prevention and control measures [4-6].
 
In a NH facing 

a COVID-19 outbreak, over half of the rRT-PCR-positive residents were asymptomatic at the 

time of testing [7].
 
This major finding led to the addition of the following recommendation: 

rRT-PCR testing of all residents, including the asymptomatic ones, for all new identified cases, 

and repeat testing until no new cases are identified [5,6]. 

The high percentage of asymptomatic rRT-PCR-positive residents found in Aron’s study [7] 

may have been overestimated, since some atypical symptoms, further attributed to COVID-19 

in frail older people [8-20], were not considered. It is also possible that some of the 

symptomatic residents with repeated negative rRT-PCR test results for SARS-CoV-2 may have 

developed antibodies a few weeks later.  

In March 2020, the Health Agency of the French Occitanie region recommended the following: 

(i) to make a daily report of any unusual and unexplained symptoms in the NH residents’ files, 

(ii) to perform an rRT-PCR test in residents presenting unusual symptoms without any obvious 

cause, (iii) to perform an rRT-PCR test on all residents, including those asymptomatic, in the 

case of a positive test result in a resident, (iv) to repeat testing in all residents tested negative 
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once every 7 days until no new cases were identified for at least 14 days, and (v) to implement 

appropriate infection prevention and control measures in residents with positive rRT-PCR 

testing or with unexplained symptoms, even if repeated testing was negative [21]. COVID-19 

support platforms were concomitantly set up in proximity hospitals to help NHs to follow 

regional guidance [22].  In May 2020, the same Agency recommended to perform SARS-CoV-

2 serology in residents of NHs having faced a COVID-19 outbreak in order to better prepare for 

a new outbreak. 

The objectives of this study, conducted in NHs facing a COVID-19 outbreak, were to 

determine (i) the phenotype of rRT-PCR-positive and negative residents, (ii) whether typical 

and atypical symptoms differ between rRT-PCR-positive and negative residents, and (iii) how 

well rRT-PCR testing results can predict immunization against SARS-CoV-2 in NH residents. 

Methods 

Design of the study 

A retrospective longitudinal study was carried out in NHs having faced a SARS-CoV-2 

outbreak in the Occitanie region between March 3 and June 10, 2020. This analysis was based 

on symptoms prospectively recorded by doctors or nurses in the residents’ files, in accordance 

with the Occitanie Health Agency guidance. 

Setting 

NHs reporting ten or more residents with a positive rRT-PCR result in the Occitanie region 

(Appendix 1).  

Participants 

As soon as COVID-19 was diagnosed in at least one NH resident, all residents and/or their 

relatives were informed of the regional guidance to reduce SARS-CoV-2 dissemination in NHs. 

When the COVID-19 outbreak was controlled in the NH, all residents and/or their relatives 

were informed that the residents’ anonymized clinical and biological data would be used for 

research purposes. None of them disagreed. This study was approved by the Institutional 

Review Board of the Montpellier hospital (IRB-MTP_2020_06_202000534). 

Outcomes  
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The symptoms noted by the doctors or nurses in the residents’ medical files (by using their 

usual medical information intelligence software) were retrospectively analyzed by two doctors 

who were not aware of the rRT-PCR and blood test results. Recorded symptoms included: (i) 

typical COVID-19 symptoms: temperature > 100°F (37.8°C), cough, shortness of breath or 

respiratory rate > 24/min, and oxygen saturation < 90%, (ii) atypical symptoms: chills without 

fever, malaise, behavioural change (including delirium, unusual apathy, aggressiveness, or 

opposition to care), unusual rhinorrhea, nasal congestion, sore throat, myalgia, exhaustion, 

dizziness, headache, nausea, diarrhea, falls, livedo, anorexia, and hypothermia, and (iii) 

residents’ characteristics including age, gender, length of stay at facility < 90 or ≥ 90 days, as 

well as chronic comorbidities, including heart diseases requiring at least one medication, 

treated diabetes mellitus, history of stroke, kidney insufficiency (creatinine clearance < 30 

ml/min), hemodialysis, body mass index > 25 kg/m² (overweight) or < 18.5 kg/m² 

(malnutrition), moderate or severe cognitive decline according to the NH medical coordinator, 

use of antipsychotic drugs, and smoking habits.      

Nasopharyngeal testing for SARS-CoV-2 using rRT-PCR was performed in all residents as 

soon as a first resident was tested positive in the NH. Testing was repeated weekly in all 

previously negative residents until no new cases were identified for at least 14 days in the NH 

and in all positive residents until rRT-PCR became negative.  

All residents underwent blood testing for SARS-CoV-2 nucleocapsid protein IgG using an 

enzyme-linked immunosorbent assay 6 to 8 weeks after the last resident was tested positive for 

SARS-CoV-2 in the NH [23]. 

Statistical analysis 

Qualitative variables were described with frequency and proportions for each category. The 

description of quantitative variables was performed using mean and standard deviation and/or 

median, minimum and maximum values. Characteristics of positive or negative rRT-PCR 

residents were compared using Student's or Wilcoxon-Mann-Withney tests for quantitative 

variables according to the distribution, and Chi-2 or Fisher exact tests for qualitative variables. 

Symptoms that were distributed differently between positive and negative rRT-PCR residents 

(p<0.20) were entered into a multivariate logistic regression analysis. A backward selection of 

variables was applied using the Akaike Information Criterion [24]. The significance of 

removing a variable from the logistic model was determined by the maximum likelihood ratio 
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test. The goodness-of-fit of the models was assessed using the Hosmer and Lemeshow Chi-

square test as well as the Area Under the receiver operating characteristic Curve (AUC) and its 

95% confidence interval. An AUC equal to 0.5 suggests a non-discriminatory model; between 

0.7 and 0.8, that discrimination is acceptable; and between 0.8 and 0.9, that it is excellent [25]. 

The adjusted odds-ratios (OR) and their 95% confidence intervals were reported. No 

imputation method was used to handle missing data. The statistical significance threshold was 

set at 5%. Analyses were performed using SAS Enterprise Guide, v7.3 (SAS Institute Inc, 

Cary, NC, USA).  

Results 

Characteristics of the NHs 

Among the 99 NHs of the area, 37 had at least one rRT-PCR-positive resident and 212 

residents had positive rRT-PCR test results between March 3 and June 10, 2020. Ten NHs 

reported at least ten cases of rRT-PCR-positive residents but 2 had missing data. In the eight 

remaining NHs, all 456 residents were included in the analysis: 161 tested positive for SARS-

CoV-2 (35.3%; range: 15.7 to 54.7%) and there was no drop out (Appendix 1). 

Demographic characteristics of residents 

Residents with a positive rRT-PCR test more often had cardiovascular or renal diseases, or a 

severe cognitive impairment. Preexisting lung disease was not a risk factor for positive rRT-

PCR testing (Table 1). 

Symptoms during the 14 days prior to the testing 

Typical symptoms were significantly more common in rRT-PCR-positive residents than in 

negative ones (on average, 1.9 typical symptoms vs 0.4 in negative residents, respectively, 

p<0.0001). There was a significantly greater number of typical symptoms in rRT-PCR-positive 

residents (p<0.0001). Temperature > 100°F (37.8°C), cough, oxygen saturation < 90% and 

respiratory rate > 24/min were all more prevalent in rRT-PCR-positive residents than in those 

who tested negative (p<0.0001)(Table 2, Appendix 2). 

Atypical symptoms were also significantly more common in rRT-PCR-positive residents than 

in those who tested negative (on average, 1.9 typical symptoms vs 0.6, respectively, p<0.0001). 

There was a significantly greater number of atypical symptoms in rRT-PCR-positive residents 
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than in the negative ones (p<0.0001). The most prevalent atypical symptoms observed in rRT-

PCR-positive residents were exhaustion, falls, behavioural change, anorexia, muscle pain, 

chills, sore throat, and malaise. Diarrhea was more prevalent in rRT-PCR-positive residents but 

its prevalence was also high in residents who tested negative (Table 2, Appendix 2). 

Among the 28 rRT-PCR-positive residents who were asymptomatic before testing (Table 3): (i) 

14 (50%) remained asymptomatic in the 14 days following the positive testing, (ii) 11 (39.3%), 

5 (17.9%), and 4 (14.3%) had at least one, two or three typical symptoms, and (iii) 6 had at 

least one atypical symptom (21.4%). In the rRT-PCR-negative residents who were 

asymptomatic before testing, 150 (90.9%) remained asymptomatic after testing (Appendix 3).    

Symptoms of rRT-PCR-positive and negative residents are displayed in Appendix 3. Table 4 

displays symptoms associated with a positive result for SARS-CoV-2 in the univariate and 

multivariate analyses.  In the multivariate analysis, the symptoms associated with a positive 

rRT-PCR result were anorexia, exhaustion, falls/malaise, temperature >37°8, oxygen saturation 

< 90%, and behavioural change. The model AUC was 0.82.  

Immunization against SARS-CoV-2 in NH residents, depending on rRT-PCR test results   

A positive rRT-PCR result predicted the development of SARS-CoV-2 IgG in 95.2% of cases 

[Positive Predictive Value IC95%: 93.1%-97.3%]. A negative rRT-PCR result predicted the 

lack of immunization against SARS-CoV-2 in 92.4% of cases [Negative Predictive value 

IC95%: 89.8%-94.9%]. Among the 21 residents who repeatedly tested negative for SARS-

CoV-2, those who developed antibodies against SARs-CoV-2 had more often a respiratory 

symptom and more often atypical symptoms, including especially diarrhea, hypothermia, 

behavioural change, and falls (Table 5). All asymptomatic rRT-PCR-positive residents 

developed antibodies against SARS-CoV-2.  

Death and hospitalization rate  

A higher rate of hospitalization and death was observed in residents with positive rRT-PCR 

testing (Appendix 1).  

Discussion 

The main results of this study are: (i) nasopharyngeal rRT-PCR testing has a high value in 

predicting immunization against SARS-CoV-2; (ii) even when taking into account atypical 
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symptoms, 17.4% of the PCR-positive residents are asymptomatic in the 14 days before testing; 

(iii) besides typical symptoms (fever, oxygen saturation < 90%, but not cough), anorexia, 

behavioural change, exhaustion, malaise, and falls in the 14 days before testing are independent 

predictors of a positive rRT-PCR test and (iv) 61.9% of residents who developed antibodies 

while having repeated negative rRT-PCR results had at least one typical or atypical symptom 

over the follow-up period.  

Our study has several strengths. First, it was conducted in a large sample of NH residents who 

were tested across eight NHs facing a severe COVID-19 outbreak. Second, all residents were 

studied and there was no drop out during the study. Third, ascertainment of typical and atypical 

symptoms was almost complete since all studied NHs followed the regional Health Agency 

guidance published in March 2020. This guidance recommends to record systematically on 

residents’ files all unexplained symptoms - even those unusual for COVID-19 - and to test 

residents for SARS-CoV-2 by rRT-PCR at the slightest doubt. Because atypical symptoms 

reported as COVID-19 symptoms in frail older persons are very common in NH residents, the 

assessment of typical and atypical symptoms in both residents tested positive and negative by 

rRT-PCR allowed us to determine whether typical and atypical symptoms are predictors of a 

positive testing for SARS-CoV-2 in NH residents. Fourth, the rRT-PCR positive or negative 

results were ascertained in all residents with no selection bias since the facility-wide testing 

was (i) implemented in all residents, even when asymptomatic, (ii) repeated in all negative 

residents until no new cases were diagnosed for at least 14 days and (iii) repeated in all positive 

residents until their test results became negative [5,6]. Fifth, IgG against SARS-CoV-2 were 

measured in all residents, and the period during which this study was conducted (March to June 

2020, i.e. during the “first wave” of the epidemic in our region) allowed us to ascertain a recent 

contact with SARS-CoV-2 in residents. rRT-PCR testing and immunization against SARS-

CoV-2 were performed in all residents, enabling the estimation of the negative predictive value 

of rRT-PCR testing in NH residents.  

The present study does however have some limitations. First, doctors and nurses may have 

missed some symptoms that were not recorded in residents’ files. However, the high AUC 

value of our model (0.82) suggests that typical and atypical symptoms retained in the 

multivariate analysis predict a great part of rRT-PCR test results in the studied residents. On the 

contrary, it is possible that symptoms may have been overreported during that period of high 

anxiety in staff members. However, this bias does not affect the multivariate model since 
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symptoms were probably overreported with the same magnitude in residents further tested 

positive and negative. Second, the study was conducted in NHs facing a COVID-19 outbreak. 

Therefore, whether our results can be extrapolated to COVID-19 residents from NHs less 

severely affected by the epidemic remains to be confirmed. In fact, the presence of a large 

number of cases in a NH can induce a high “viral load” in the facility and a greater risk of 

repeated viral contacts that could modify residents’ symptoms and perhaps the development of 

antibodies.   

The main difference between our results and those of previous ones is the proportion of 

asymptomatic rRT-PCR-positive residents, which was 56% (27 out of 48 residents) in Arons’ 

study [7] vs 17.4% (28 out 161) in ours. The difference is probably partly due to the atypical 

symptoms considered in our study (including exhaustion, falls, behavioural change, diarrhea, 

and anorexia) that have been shown to be possible COVID-19 symptoms in frail older subjects 

[8-21, 26]. 

The results of the present study may have several possible implications.   

The present study allows us to estimate the negative predictive value of rT-PCR testing, 

showing that 7.6% of the residents who repeatedly tested negative for SARS-CoV-2 developed 

antibodies against SARS-CoV-2. Among those 7.6% of residents with “false negative results”, 

a large part of them (61.9%) had at least one respiratory or atypical symptom that was not 

explained by another obvious cause in the 14 days before or after the first testing. This result 

suggests that SARS-CoV-2 infection prevention and control measures should be implemented 

in rRT-PCR-negative residents when they have typical or atypical symptoms consistent with 

COVID-19 (especially diarrhea, hypothermia, behavioural change, malaise or falls)[27], even if 

it remains to be determined whether residents tested repeatedly negative but developing SARS-

CoV-2 IgG may participate in virus transmission.  

The percentage of NH residents tested positive for SARS-CoV-2 who developed SARS-CoV-2 

IgG was very high (95.2%). All 28 asymptomatic rRT-PCR-positive residents developed 

SARS-CoV-2 IgG in the present study, suggesting the lack of “false-positive results” in the 

residents of our sample. Because Arons et al. showed that a major part of asymptomatic rRT-

PCR-positive residents have a viable virus [7], the present result further confirms that the same 

infection prevention and control measures should be implemented in residents tested positive 

for SARS-CoV-2, whether symptomatic or not. 
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The excellent value of rRT-PCR to predict immunization against SARS-CoV-2 strongly 

legitimates the strategy to diagnose COVID-19 in NH residents recommended in the US and in 

Europe that is based on rRT-PCR testing [5,6]. Most rRT-PCR-positive residents (95.2%) and 

7.6% of rRT-PCR-negative residents developed SARS-CoV-2 IgG. It remains to be determined 

whether the development of antibodies against SARS-CoV-2 is long-lasting in immunized 

residents, therefore protecting them against a new infection, and whether the determination of 

the serologic status of residents may help to better prepare NHs to prevent a new COVID-19 

outbreak. 

Even if the number of asymptomatic rRT-PCR-positive residents is lower in the present study 

than in other studies, the presence of asymptomatic forms of COVID-19 in residents legitimates 

US and EuGMS guidance that recommends (i) testing all NH residents, even if asymptomatic, 

as soon as a new case of COVID-19 is diagnosed, (ii) repeating tests in all previously negative 

subjects once a week until the testing identifies no new COVID-19 cases for at least 14 days 

and (iii) performing appropriate infection and prevention measures [5,6]. 

The present study demonstrates that atypical symptoms have to be added to the list of 

symptoms that should be daily screened to identify the first SARS-CoV-2 residents as early as 

possible. Assessment of atypical symptoms adds to the prediction of COVID-19 infection in 

residents tested repeatedly negative by rRT-PCR (see above) and, above all, adds strongly to 

the prediction of a positive rRT-PCR testing in NH residents. Indeed, among symptoms already 

reported as being consistent with COVID-19 in frail older persons [8-20], anorexia, behavioural 

change, exhaustion, malaise, and falls in the 14 days before testing were predictors of a positive 

rRT-PCR testing, and this independently of typical symptoms (fever, oxygen desaturation, but 

not cough) in our multivariate model. Since atypical symptoms can accompany infectious 

situations in general, the present results suggest that measures to prevent infectious diseases in 

NH residents, including influenza and pneumococcal vaccinations, should be implemented 

more than ever when SARS-CoV-2 circulates in the community. This could reduce the risk of 

confusion between symptoms linked to COVID-19 and to other infectious diseases, also 

because some patients with COVID-19 have had pneumonia [28]. 

The rate of death in infected residents was high (19.2%), but lower than in previous studies [3]. 

It remains to be determined whether the high hospitalization rate (25.6%), aimed at reducing 

the workload of staff members [6],
 
may have participated in this relatively low mortality rate.  
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Conclusions and Implications 

The present study strongly supports (i) a strategy based on rRT-PCR for an early identification 

of SARS-CoV-2 in NH residents, (ii) that NH residents with unusual fatigue, behavioural 

change, anorexia, malaise or falls should be tested by rRT-PCR for an early identification of 

the first SARS-CoV-2 cases, (iii) that facility-wide testing should include asymptomatic 

residents when a first SARS-CoV-2 case is identified, (iv) that rRT-PCR-negative residents 

with unexplained respiratory symptom, diarrhea, hypothermia, behavioural change, or falls 

should be managed, as a precaution, as SARS-CoV-2 residents, even if it remains to be 

determined whether they may participate in SARS-CoV-2 transmission and (v) that 

immunization is quite systematic in residents tested positive for SARS-CoV-2. Whether 

immunization may protect residents against a new SARS-CoV-2 infection remains to be 

elucidated. 

  



U
N

CO
RRE

CTE
D

 M
A
N

U
SC

RIP
T

 13 

References 

1. Covid-19 Nursing Homes data. Data.CMS.gov; https://data.cms.gov/stories/s/COVID-19-

Nursing-Home-Data/bkwz-xpvg/   

2. Lithander FE, Neumann S, Tenison E, et al. COVID-19 in older people: a rapid clinical review. 

Age Ageing. 2020;49:501-515. doi: 10.1093/ageing/afaa093.. 

3. McMichael T.M., Currie D.W., Clark S., et al. Epidemiology of Covid-19 in a Long-Term Care 

Facility in King County, Washington. N Engl J Med. 2020; 382:2005-2011. doi: 

10.1056/NEJMoa2005412. 

4. Kimball A., Hatfield K.M., Arons M., et al. Public Health – Seattle & King County; CDC 

COVID-19 Investigation Team. Asymptomatic and Presymptomatic SARS-CoV-2 Infections in 

Residents of a Long-Term Care Skilled Nursing Facility - King County, Washington, March 

2020. MMWR Morb Mortal Wkly Rep. 2020;69:377-381. doi: 10.15585/mmwr.mm6913e1. 

5. Preparing for COVID-19 in Nursing Homes, Updated June 25, 2020. Centers for Disease 

Control and Prevention. Available at: https://www.cdc.gov/coronavirus/2019-ncov/hcp/long-

term-care.html. 

6. Blain H., Rolland Y., Schols J.M.G.A., et al. August 2020 Interim EuGMS guidance to prepare 

European Long-Term Care Facilities for COVID-19. Eur Geriatr Med. 2020;1-15. doi: 

10.1007/s41999-020-00405-z.  

7. Arons M.M., Hatfield K.M., Reddy S.C., et al. Presymptomatic SARS-CoV-2 Infections and 

Transmission in a Skilled Nursing Facility. N Engl J Med. 2020 doi: 10.1056/NEJMoa2008457 

8. O'Hanlon S, Inouye SK. Delirium: a missing piece in the COVID-19 pandemic puzzle. Age 

Ageing. 2020;49(4):497-498. doi: 10.1093/ageing/afaa094. 

9. Blain H., Rolland Y., Benetos A., et al. Atypical clinical presentation of COVID-19 infection in 

residents of a long-term care facility. Eur Geriatr Med. 2020:1-4. doi: 10.1007/s41999-020-

00352-9. 

10. Graham N.S.N., Junghans C., Downes R., et al. SARS-CoV-2 infection, clinical features and 

outcome of COVID-19 in United Kingdom nursing homes. J Infect. 2020;81:411-419. doi: 

10.1016/j.jinf.2020.05.073. 

11. Martín-Sánchez F.J., Del Toro E., Cardassay E., et al. Clinical presentation and outcome across 

age categories among patients with COVID-19 admitted to a Spanish Emergency Department. 

Eur Geriatr Med. 2020;11:829-841. doi: 10.1007/s41999-020-00359-2. 

12. Davis P., Gibson R., Wright E., et al. Atypical presentations in the hospitalised older adult 

testing positive for SARS-CoV-2: a retrospective observational study in Glasgow, Scotland. 

Scott Med J. 2020:36933020962891. doi: 10.1177/0036933020962891. 

13. Gan J.M., Kho J., Akhunbay-Fudge M., et al. Atypical presentation of COVID-19 in 

hospitalised older adults. Ir J Med Sci. 2020:1-6. doi: 10.1007/s11845-020-02372-7. 

https://data.cms.gov/stories/s/COVID-19-Nursing-Home-Data/bkwz-xpvg/
https://data.cms.gov/stories/s/COVID-19-Nursing-Home-Data/bkwz-xpvg/
https://www.cdc.gov/coronavirus/2019-ncov/hcp/long-term-care.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/long-term-care.html


U
N

CO
RRE

CTE
D

 M
A
N

U
SC

RIP
T

 14 

14. Tay H.S., Harwood R. Atypical presentation of COVID-19 in a frail older person. Age Ageing. 

2020;49:523-524. doi: 10.1093/ageing/afaa068. 

15. Isaia G., Marinello R., Tibaldi V., Tamone C., Bo M. Atypical Presentation of Covid-19 in an 

Older Adult With Severe Alzheimer Disease. Am J Geriatr Psychiatry. 2020;28:790-791. doi: 

10.1016/j.jagp.2020.04.018. 

16. Alkeridy W.A., Almaghlouth I., Alrashed R., et al. A Unique Presentation of Delirium in a 

Patient with Otherwise Asymptomatic COVID-19. J Am Geriatr Soc. 2020;68:1382-1384. doi: 

10.1111/jgs.16536. 

17. Mackett A.J., Keevil V.L. COVID-19 and Gastrointestinal Symptoms-A Case Report. Geriatrics 

(Basel). 2020;5:31. doi: 10.3390/geriatrics5020031. 

18. Norman R.E., Stall N.M., Sinha S.K. Typically Atypical: COVID-19 Presenting as a Fall in an 

Older Adult. J Am Geriatr Soc. 2020;68:E36-E37. doi: 10.1111/jgs.16526. 

19. Zazzara M.B., Penfold R.S., Roberts A.L., et al. Probable delirium is a presenting symptom of 

COVID-19 in frail, older adults: a cohort study of 322 hospitalised and 535 community-based 

older adults. Age Ageing. 2020:afaa223. doi: 10.1093/ageing/afaa223. 

20. Blain H., Rolland Y., Tuaillon E., et al. Efficacy of a Test-Retest Strategy in Residents and 

Health Care Personnel of a Nursing Home Facing a COVID-19 Outbreak. JAMDA. 2020 7: 

933-936. doi:10.1016/j.jamda.2020.06.013 

21. COVID19. Stratégie de prévention des personnes âgées. Agence Régionale de la Santé 

Occitanie. https://www.occitanie.ars.sante.fr/covid19-strategie-de-prevention-des-personnes-

agees 

22. Rolland Y, Benetos A, Villars H, Braun H, Blain H. Editorial: A COVID-19 Support Platform 

for Long Term Care Facilities. J Nutr Health Aging. 2020;24:461-462. doi: 10.1007/s12603-

020-1364-x. 

23. Tuaillon E., Bolloré K., Pisoni A., et al. J Infect. 2020;81:e39-e45. doi: 

10.1016/j.jinf.2020.05.077. 

24. Claeskens G., Hjort NL. Model Selection and Model Averaging, Cambridge, 2008. 

25. Hosmer D.W., Lemeshow S. Applied logistic regression, Wiley Series in Probability and 

Mathematical Statistics, 2000. 

26. Kopel J., Perisetti A., Gajendran M., Boregowda U., Goyal H. Clinical Insights into the 

Gastrointestinal Manifestations of COVID-19. Dig Dis Sci. 2020;65:1932-1939. doi: 

10.1007/s10620-020-06362-8. 

27. Guo T., Shen Q., Guo W., et al. Clinical Characteristics of Elderly Patients with COVID-19 in 

Hunan Province, China: A Multicenter, Retrospective Study. Gerontology. 2020;66(5):467-475. 

doi: 10.1159/000508734. 

28. Centers for Disease Control and Prevention. Pneumonia Can Be Prevented—Vaccines Can 

Help.     

https://www.occitanie.ars.sante.fr/covid19-strategie-de-prevention-des-personnes-agees
https://www.occitanie.ars.sante.fr/covid19-strategie-de-prevention-des-personnes-agees


U
N

CO
RRE

CTE
D

 M
A
N

U
SC

RIP
T

 15 

Table 1. Demographic characteristics, coexisting conditions, prognosis, and 

seroconversion level of the 456 studied residents. 

Characteristics  SARS-CoV-2 Test Results P value 

  
Negative 

(N – 295)                     

Positive 

( N – 161) 
 

Women/men - no. (%) 
 

211/84 

(71.5/28.5) 

116/45 

(72.0/27.9) 
0.91 

Mean age (±SD) - year   86.2 (9.3) 87.4 (7.9) 0.36 

Length of stay at facility <90 days before testing - no. 

(%) 
  16 (5.5) 12 (7.5) 0.39 

Coexisting conditions - no. (%) 
   

  

    Any coexisting condition   266 (90.2) 159 (98.8) 0.0005 

    Chronic lung disease    63 (21.5) 27 (16.8) 0.23 

    Diabetes   64 (21.8) 27 (16.8) 0.20 

    Cardiovascular disease   193 (65.9) 124 (77.0) 0.01 

    Cerebrovascular accident   46 (15.7) 35 (21.7) 0.11 

    Renal disease   56 (19.1) 60 (37.3) 
< 

0.0001 

    Received hemodialysis   4 (1.4) 1 (0.6) 0.66 

    Obesity   29 (10.0) 19 (11.8) 0.55 

    Moderate cognitive impairment   105 (36.1) 58 (36.0) 0.99 

    Severe cognitive impairment 
 
104 (35.5) 81 (50.6) <0.001 

    Malnutrition   33 (28.7) 29 (36.2) 0.27 

    Antipsychotic drug consumption   40 (23.5) 18 (25.7) 0.72 

    Tobacco consumption   4 (3.4) 3 (4.5) 0.71 

Hospitalization  19 (6.4) 40 (24.8) 
< 

0.0001 

Death  15 (5.1) 31 (19.2) 
< 

0.0001 

SARS-CoV-2 antibodies  21 (7.6) 119 (95.2) 
< 

0.0001 
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Table 2. Reported Symptoms in Residents during the 14 days before testing. 

Symptoms during the past 14 days  SARS-CoV-2 Test Results                        P Value 

  
Negative 

(N – 295) 

Positive 

( N – 161) 
 

Typical symptoms - no. (%) 
    

At least one symptom   75 (25.4) 113 (70.2) < 0.0001 

At least two symptoms   29 (9.8) 77 (47.8) < 0.0001 

At least three symptoms 
 
9 (3.0) 55 (34.2) < 0.0001 

Number of typical symptoms - mean (SD)   0.41 (0.9) 1.86 (1.7) < 0.0001 

Temperature > 100°F (37.8°C)   36 (12.2) 91 (56.5) < 0.0001 

Cough   37 (12.5) 54 (33.5) < 0.0001 

Oxygen saturation < 90%  27 (9.1) 63 (39.2) < 0.0001 

Respiratory rate over 24/min 
 
8 (2.7) 45 (27.9) < 0.0001 

Atypical symptoms - no. (%)   
   

At least one symptom   102 (34.6) 119 (73.9) < 0.0001 

At least two symptoms   47 (15.9) 79 (49.1) < 0.0001 

At least three symptoms 
 
12 (4.1) 52 (32.3) < 0.0001 

Number of atypical symptoms  0.6 (0.9) 1.9 (1.8) < 0.0001 

Exhaustion   33 (11.2) 72 (44.7) < 0.0001 

Falls  23 (7.8) 37 (23.0) < 0.0001 

Behavioural disorder  14 (4.7) 30 (18.6) < 0.0001 

Anorexia  4 (1.4) 22 (13.7) < 0.0001 

Muscle pain   1 (0.3) 18 (11.2) < 0.0001 

Chills   2 (0.7) 13 (8.1) < 0.0001 

Sore throat  0 (0.0) 6 (3.7) 0.002 

Malaise  1 (0.3) 6 (3.7) 0.009 

Diarrhea  45 (15.2) 37 (23.0) 0.04 

Hypothermia  18 (6.1) 17 (10.6) 0.09 
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Table 3. Any symptoms (typical or atypical) reported in residents during the 14 days 

before testing 

Symptoms during the past 14 days  SARS-CoV-2 test results P Value 

  
Negative 

(N – 295)                     

Positive 

( N – 161) 
 

Any typical or atypical symptoms - no. (%) 
    

At least one symptom   130 (44.1) 133 (82.6) < 0.0001 

At least two symptoms   83 (28.14) 118 (73.3) < 0.0001 

At least three symptoms 
 
34 (11.5) 95 (59.0) < 0.0001 

Number of symptoms - mean (SD)  0.99 (1.5) 3.75 (3.0) < 0.0001 
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Table 4. Symptoms discriminating residents with positive vs negative rRT-PCR testing in the 

univariate and multivariate analyses 

 Univariate analysis Multivariate analysis 

Parameters OR 
95% CI P Value   

OR 

95% CI P Value 

Temperature > 100°F (37.8°C) 9.3 [5.9-14.9] <0.0001 4.9 [2.9-8.4] <0.0001 

Cough  3.5 [2.2-5.7] <0.0001    

Shortness of breath or respiratory rate > 24/min 
 

8.3 

 

[4.4-15.6] 

 

<.0001 

   

Oxygen saturation < 90% 6.4 [3.8-10.6] <0.0001 2.7 [1.5-5.0] 0.01 

Chills  12.9 [2.9-57.8] 0.0009    

Rhinorrhea 1.1 [0.4-3.6] 0.81    

Muscle pain  37.0 
[4.9-

279.8] 

0.0005    

Exhaustion  6.4 [4.0-10.3] <.0001 2.5 [1.4-4.5] 0.002 

Headaches  1.4 [0.3-6.2] 0.7    

Nausea  1.7 [0.6-4.4] 0.31    

Diarrhoea  1.7 [1.0-2.7] 0.04    

Behavioural disorder 4.6 [2.4-9.0] <0.0001 2.5 [1.1-5.6] 0.02 

Skin symptom 3.7 [0.7-20.6] 0.13    

Anorexia 11.5 [3.9-34.0] <0.0001 5.7 [1.7-18.9] 0.004 

Hypothermia 1.8 [0.9-3.6] 0.09    

Malaise or fall 3.7 [2.2-6.5] <0.0001 2.6 [1.4-5.1] 0.004 
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Table 5. Reported symptoms during the 14 days before rRT-PCR testing in 

residents tested negative for SARS-CoV-2: comparison of residents with positive vs 

those with negative SARS-CoV-2 immunization  

Symptoms during the past 14 days  SARS-CoV-2 Immunization                        P Value 

  
Negative 

(N – 256) 

        Positive 

        ( N – 21) 
 

Typical symptoms - no. (%) 
    

At least one symptom   71 (27.7) 11 (52.4) 0.02 

Number of typical symptoms - mean (SD)   0.38 (0.7) 0.95 (1.3) 0.01 

Shortness of breath  12 (4.7) 5 (23.8) < 0.01 

Respiratory rate over 24/min 
 
6 (2.3) 3 (14.3) 0.02 

Atypical symptoms - no. (%)   
   

At least one symptom   96 (37.5) 14 (66.7) < 0.01 

At least two symptoms   44 (17.2) 11 (52.4)  

At least three symptoms 
 
16 (6.2) 7 (33.3)  

Number of atypical symptoms  0.64 (1.0) 1.9 (1.9) < 0.01 

Exhaustion   34 (13.3) 72 (28.6) 0.1 

Falls  31 (12.1) 6 (28.6) 0.04 

Behavioural disorder  12 (4.7) 4 (19.0) 0.02 

Anorexia  5 (1.9) 2 (9.5) 0.09 

Chills   0 (0.7) 1 (4.8) 0.08 

Malaise  0 (0.7) 1 (4.8) 0.08 

Diarrhea  42 (16.4) 9 (42.9) <0.01 

Hypothermia  11 (4.3) 5 (23.8) <0.01 

 

 


