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ABSTRACT
Objective: To report the clinical characteristics and transmission rate 
of coronavirus disease 2019 (COVID-19) in a community inpatient 
long-term care psychiatric rehabilitation facility designed for persons 
with serious mental illness to provide insight into transmission 
and symptom patterns and emerging testing protocols, as well as 
medical complications and prognosis.

Methods: This study examined a cohort of 54 residents of a long-
term care psychiatric rehabilitation program from March to April 
2020. Baseline demographics, clinical diagnoses, and vital signs were 
examined to look for statistical differences between positive versus 
negative severe acute respiratory syndrome coronavirus 2 (SARS-
COV-2) groups. During the early phase of the pandemic, the facility 
closely followed the local shelter-in-place order (starting March 19, 
2020) and symptom-based testing.

Results: Of the residents, the primary psychiatric diagnoses were 
schizoaffective disorder: 28 (51.9%), schizophrenia: 21 (38.9%), 
bipolar I disorder: 3 (5.5%), and unspecified psychotic disorder: 2 
(3.7%). Forty (74%) of 54 residents tested positive for SARS-COV-2, 
with a doubling time of 3.9 days. There were no statistical differences 
between the positive SARS-COV-2 versus negative groups for age 
or race/ethnicity. Psychiatric and medical conditions were not 
significantly associated with contracting SARS-COV-2, with the 
exception of obesity (n = 17 [43%] positive vs n = 12 [86%] negative, 
P = .01). Medical monitoring of vital signs and symptoms did not lead 
to earlier detection. All of the residents completely recovered, with 
the last resident no longer showing any symptoms 24 days from the 
index case.

Conclusion: Research is needed to determine optimal strategies 
for long-term care mental health settings that incorporate frequent 
testing and personal protective equipment use to prevent rapid 
transmission of SARS-COV-2.
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The coronavirus disease 2019 (COVID-19) pandemic 
has affected many communities in the United States, 

and long-term care health settings are at very high risk of 
transmission due to close living quarters. The first case 
of community transmission in Sacramento, California 
was reported on February 27, 2020.1 Presymptomatic 
transmission in a long-term care skilled nursing facility was 
first described in May 2020.2 Since that time, Thompson 
et al3 described transmission patterns in a state psychiatric 
hospital in Louisiana. Psychiatric long-term care facilities 
are similar to state psychiatric hospitals but are regulated like 
skilled nursing facilities. However, psychiatric long-term 
care facilities tend to have younger patients compared to 
traditional skilled nursing facilities, and the patients tend to 
have chronic mental illness and are often more ambulatory 
and able to perform activities of daily living. During this 
time period, many providers worked from home to avoid 
exposure due to health risk factors. Generally speaking, 
telehealth options are not always feasible for inpatient 
mental health and nursing professionals.

We report the clinical characteristics and transmission 
rate in a community inpatient long-term care psychiatric 
rehabilitation facility especially designed for persons with 
serious mental illness. We aim to elucidate the clinical 
course of COVID-19 spread, symptoms, and medical 
and psychiatric characteristics to provide insight into 
transmission and symptom patterns and emerging testing 
protocols, as well as medical complications and prognosis.

METHODS

Study Site and Design
The community program is a 54-bed locked, long-term 

psychiatric rehabilitation facility located in Sacramento, 
California. We received a research waiver from the 
University of California at Davis (UC Davis) Institutional 
Review Board. Psychiatrists and primary care providers 
typically see patients once per month. Patients participate 
in group activities including vocational rehabilitation, 
recreation, and therapy. There are daily outings for most 
residents who are not on restrictions (eg, safety watch, 
elopement risks). Group activities, outings, and visitation 
were placed on hold on March 19, 2020 when the shelter-
in-place order was issued by the county public health 
department. The mean and median lengths of stay of 
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Clinical Points
 ■ Coronavirus disease 2019 (COVID-19) infection has rapid 

transmission in psychiatry long-term care settings despite 
following shelter-in-place orders and symptom-based 
testing.

 ■ A high and rapid transmission rate of COVID-19 infection 
can occur in long-term care mental health settings.

 ■ Research is needed to determine optimal strategies for 
long-term care mental health settings that incorporate 
frequent testing and personal protective equipment use 
to prevent rapid transmission of COVID-19.

Table 1. Demographic Characteristics and Reported 
Symptoms in Residents of Facility A at the Time of Testing

SARS-CoV-2 Test 
Results

Characteristic
Positive
(n = 40)

Negative
(n = 14)

Overall
Positive result during initial resident testing 

and retesting, n (%)
40 (74) 14 (26)

Age, mean ± SD, y 45.1 ± 14.7 43.2 ± 16.1
Coexisting conditions, n (%)

Obesity 17 (43) 12 (86)
Diabetes mellitus 9 (23) 6 (43)
Hyperlipidemia 19 (48) 10 (71)
Hypertension 15 (38) 4 (29)
Hypothyroid 10 (25) 5 (36)
Reactive airways 6 (15) 3 (21)
Gastroesophageal reflux disease 7 (18) 1 (7)

Psychiatric diagnosis, n (%)
Schizoaffective disorder 23 (58) 5 (36)
Schizophrenia or other psychotic or 

delusional disorder
13 (32) 9 (64)

Bipolar disorder 2 (5) 1 (7)
Symptoms, n (%)

At least 1 typical COVID-19 symptom 14 days 
before testing

6 (15) 0 (0)

Only atypical COVID-19 symptoms 14 days 
before testing

6 (15) 0 (0)

At least 1 typical COVID-19 symptom 
developed 14 days after testing

13 (33) 0 (0)

Only atypical COVID-19 symptoms developed 
14 days after testing

1 (3) 0 (0)

Abbreviations: COVID-19 = coronavirus disease 2019, SARS-COV-2 = severe 
acute respiratory syndrome coronavirus 2.

patients in the facility are 3.0 and 1.6 years, respectively. Of 
the 54 residents, 28 (51.9%) had schizoaffective disorder, 21 
(38.9%) had schizophrenia, 3 (5.5%) had bipolar I disorder, 
and 2 (3.7%) had unspecified psychotic disorder. This was 
an observational longitudinal descriptive study of system 
responses to identify, monitor, and manage severe acute 
respiratory syndrome coronavirus 2 (SARS-COV-2) patients 
in a long-term care mental health rehabilitation facility.

Procedures and Measures
In early March 2020, as part of the quality assurance 

program, we developed a method for searching for keywords 
in the nursing notes of the electronic health record by using 
Open Database Connectivity via Microsoft Access database. 
The queries allowed us to review those residents for possible 
potential development of SARS-COV-2 symptoms. Words 
searched were cough, dyspnea, diarrhea, fever, headache, 
respiratory, SOB, and shortness of breath.

Sensitivity analysis was performed on vital signs that 
were recorded in the electronic health record to determine 
if there were changes in blood pressure and pulse that may 
be indicative of viral illness. We compared the percentage 
change of the average blood pressure (diastolic/systolic) 
and pulse (from February 2020 values) against 6 different 
datasets for 7 days before 7 days after test day, 7 days before 
day of test and day of test, 5 days before day of test and 5 
days after, 2 days before day of test and 7 days after, day of 
test and 7 days after, and day of test and 14 days after.

Symptom-based testing was performed following 
US Centers for Disease Control guidelines at the time. 
Laboratory testing supplies for SARS-COV-2 were completed 
at UC Davis and Sacramento County laboratories using 
the CDC Assay Applied Biosystems StepOnePlus (Applied 
Biosystems, Foster City, California) and Cobas 6800 System 
(Roche, Basel, Switzerland).

Data Analysis
We examined baseline demographics, clinical diagnoses, 

and vital signs to look for statistical differences between 
positive versus negative SARS-COV-2 groups. The doubling 
time of viral spread within the facility was calculated using 
least squares regression of the log-transformed daily 
cumulative counts of residents positive for SARS-COV-2, 
from the first positive test occurrence (April 6, 2020) through 

the last date of occurrence (April 24, 2020). Doubling time 
was estimated as the natural log(2) divided by the daily 
growth rate.2

RESULTS

There were no statistical differences among the positive 
SARS-COV-2 versus negative groups for age and race/
ethnicity: mean ± SD of 45.1 ± 14.7 years for positive versus 
43.2 ± 16.1 years for negative (P = .70). Of the 40 residents 
who tested positive for SARS-COV-2, 21 (52.5%) were white, 
7 (17.5%) black, 5 (12.5%) Asian, 4 (10.0%) Hispanic, and 
3 (7.5%) “other.” Of the 14 residents who tested negative, 7 
(50.0%) were white, 4 (28.6%) black, 2 (14.3%) Asian, and 1 
(7.1%) Hispanic (Table 1).

With the exception of obesity, there were no significant 
clinical differences between residents who tested positive 
versus negative for SARS-COV-2 for the following variables: 
obesity (n = 17 [43%] vs n = 12 [86%], P = .01), hyperlipidemia 
(n = 19 [48%] vs n = 10 [71%], P = .12), hypertension (n = 15 
[38%] vs n = 4 [29%], P = .55), hypothyroidism (n = 10 [25%] 
vs n = 5 [36%], P = .44), diabetes (n = 9 [23%] vs n = 6 [43%], 
P = .14), gastroesophageal reflux disorder (n = 7 [18%] vs 
n = 1 [7%], P = .35), and smoker (n = 29 [54%] vs 11 [20%], 
P = .56) (Table 1).

Symptomatic, presymptomatic, and asymptomatic status 
is described in the flowchart of symptom development 
(Figure 1), since the index diagnosis of the first patient 
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Figure 2. Cumulative Percentage of Positive Test Results 
Among Long-Term Care Patients (N = 54)

Figure 1. Pattern of Test Results and Symptoms Among Long-Term Care Patients (N = 54)

aAll hospitalized patients tested positive for SARS-CoV-2. 
bFever on 1 day only.
Abbreviations: COVID-19 = coronavirus disease 2019, SARS-COV-2 = severe 

acute respiratory syndrome coronavirus 2.
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who developed shortness of breath and lethargy was sent 
to the academic medical center for evaluation and tested 
positive for SARS-COV-2. A total of 6 residents required 
hospitalization for a mean duration of 11.5 days. One 
resident who initially tested negative on April 10, 2020 later 
developed fever and retested positive on April 23, 2020.

The pattern of increasing cases of COVID-19 at the 
facility shows a doubling time among residents of 3.9 days 
(Figure 2) compared to 19.7 days in the Sacramento County 
area at the same time period.4

Analysis of vital signs showed no differences between 
positive versus negative SARS-COV-2 residents. All of the 
residents completely recovered, with the last resident no 
longer showing any evidence of COVID-19 infection on 
April 30, 2020, which was 24 days from the index case.

DISCUSSION

There was rapid spread of SARS-COV-2 in this long-
term mental health rehabilitation facility despite adherence 
to county, state, and federal policies and procedures. 
Proactive screening by symptom reporting and adherence 
to symptoms-based testing did not help with early detection. 
Similar rapid and widespread transmission of SARS-COV-2 
has been demonstrated in US skilled nursing facilities—the 
first, second, and third cases were reported in King County, 
Washington State, and Wyoming, respectively.2,5–7 The full 
extent of spread was not realized until universal screening 
and monitoring were implemented. Federal, state, county, 
and institutional leadership is needed to support clinical, 
laboratory, human resource, and other administrative 
operations to ensure the health of patients, the well-being 
of providers, and the health of communities.8 The residents 
showed full recovery within 4 weeks. Nevertheless, 

continued monitoring and research are needed to examine 
psychological symptoms and other health-related problems.7 
Finally, more systematic research is need to determine 
optimal testing strategies that most likely need to be coupled 
with use of personal protective equipment use, as testing is 
being conducted that is specific to long-term care settings.

Limitations
Limitations to this study include its descriptive 

narration, single-site analysis, and use of retrospective 
data. This is a real-word example of a facility following 
public health policies and local shelter-in-place orders. As 
this is not an experimental study, there was no validation 
of how procedures or policies were followed. Also, nursing 
documentation is subject to recall and information biases.
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CONCLUSION

Long-term psychiatric facilities are at high risk for 
SARS-COV-2 infections. Universal testing is likely to be 
the most reliable method of detection of SARS-COV-2, 
as symptom reporting by severely ill patients and medical 
monitoring (eg, vital signs) appears less helpful. System 
responses for detection, monitoring, process improvement, 
and communication appear helpful. Future research should 
prospectively evaluate testing and management strategies to 
reduce COVID-19 morbidity and mortality in mental health 
settings.
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