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Background. Outpatient coronavirus disease 2019 (COVID-19) has been insufficiently characterized. To determine the pro-
gression of disease and determinants of hospitalization, we conducted a prospective cohort study.

Methods. Outpatient adults with positive reverse transcription polymerase chain reaction results for severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) were recruited by phone between April 21 and July 23, 2020, after receiving outpatient or
emergency department testing within a large health network in Maryland, United States. Symptoms were collected by participants
on days 0, 3, 7, 14, 21, and 28, and portable pulse oximeter oxygen saturation (SaO,), heart rate, and temperature were collected for
15 consecutive days. Baseline demographics, comorbid conditions, and vital signs were evaluated for risk of subsequent hospitaliza-
tion using negative binomial and logistic regression.

Results. Among 118 SARS-CoV-2-infected outpatients, the median age (interquartile range [IQR]) was 56.0 (50.0-63.0) years, and
50 (42.4%) were male. Among individuals in the first week of illness (n = 61), the most common symptoms included weakness/fatigue
(65.7%), cough (58.8%), headache (45.6%), chills (38.2%), and anosmia (27.9%). Participants returned to their usual health a median
(IQR) of 20 (13-38) days from symptom onset, and 66.0% of respondents were at their usual health during the fourth week of illness. Over
28 days, 10.9% presented to the emergency department and 7.6% required hospitalization. The area under the receiver operating charac-
teristics curve for the initial home SaO, for predicting subsequent hospitalization was 0.86 (95% CI, 0.73-0.99).

Conclusions. Symptoms often persisted but uncommonly progressed to hospitalization among outpatients with COVID-19.
Home SaO, may be a helpful tool to stratify risk of hospitalization.

Keywords. ambulatory care; coronavirus infections/epidemiology; middle aged; recovery of function; treatment outcome.

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) is the cause of the coronavirus disease 2019 (COVID-
19) pandemic that has affected nearly every region of the world
and by October 30, 2020, is responsible for the deaths of more
than 1180 000 people [1]. In persons who are hospitalized,
the clinical features of COVID-19 and disease course are well
described [2-4]. However, most SARS-CoV-2-infected per-
sons are not hospitalized, and relatively little is known about
the progression of symptoms, clinical outcomes, and severity
predictors among outpatients [5-7]. The prevalence and time
course of unique clinical features of COVID-19 such as the oc-
currence of low oxygen saturations with a delayed patient sense
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of dyspnea, or “silent hypoxemia,” have yet to be fully charac-
terized [8-10]. Additionally, seroprevalence studies suggest that
the number of outpatient cases is much greater than has been
reported [11].

To investigate COVID-19 in the home setting, a prospective
outpatient observational cohort was recruited and studied using
structured measurements to characterize the course of disease.
To better study risk factors for severe disease, the cohort re-
cruitment efforts enriched for older individuals [12]. Given the
dominance of pulmonary syndromes in those hospitalized and
to investigate the incidence of asymptomatic hypoxemia, we
supplemented home monitoring with daily pulse oximetry [9].

METHODS

Study Design

In an Institutional Review Board-approved study, persons
age >18 who attended 1 of the Johns Hopkins Health System
COVID-19 testing sites (5 hospital-based tent testing facilities
and emergency rooms) and tested positive for SARS-CoV-2
were offered enrollment in the study via a telephone call be-
tween April 21 and July 23, 2020. Research personnel received
a daily report of all individuals who had a positive test within
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the health system, which was 3991 patients in total during this
period. To maximize recruitment of older persons, we limited
recruitment to the 2453 individuals who were midlife adults or
older (>40 years) using convenience sampling [12]. Of these,
1978 people including 727 non-English-speakers were not con-
tacted due to research personnel capacity limits for a remote
longitudinal study. There were 475 individuals assessed for
eligibility (Figure 1), and there were 118 individuals who pro-
vided informed consent and received a study kit [13]. Spanish
speakers were included between June 27, 2020, and July 23,
2020. Participants had to be notified of their SARS-CoV-2 test
result, living independently not in a congregate setting, and
living in the Baltimore-Washington corridor. Additionally,
hospitalized individuals and people in a living facility were not
included. After providing verbal consent, a study coordinator
contacted the participant to confirm their willingness to par-
ticipate and verify the shipping address, to which a study self-
testing kit was shipped and received by the participant within
24-48 hours. This kit contained a thermometer (CVS Health,

Assessed for eligibility
n =475

98 declined

78 outside geographic range
73 not reachable

37 in a living facility

36 hospitalized

16 died

8 not yet notified

Y

Participants consented n = 129

8 uncontactable before kit shipment
3 withdrew from study prior to kit shipment

Participants included
n=118
Screened at testing tent: 96 (81.4%)
Screened at ED: 22 (18.6%)

13 withdrew from study

24 lost to follow-up

8 hospitalized

1 study packet not received
1 participant opted for early
termination

4
Completed the last follow-up visit
(at 28-60 days)®
n=71

Figure 1. Screening, enrollment, and follow-up. *One participant completed
follow-up after hospitalization, but others were not able to complete an in-person
follow-up visit. Abbreviation: ED, emergency department.

Woonsocket, RI, USA), a pulse oximeter (Zewa, Fort Myers, FL,
USA), and supplies for self-testing [14]. A study coordinator
scheduled a video or phone study visit (day 0) to occur upon re-
ceipt of the study kit to instruct participants on self-testing pro-
cedures and appropriate use of the pulse oximeter. Study visits
occurred via phone for days 0, 3, 7, 14, and 21. These follow-up
calls and the health system electronic medical records were
used to determine if participants were subsequently hospital-
ized. Participants attended an in-person follow-up visit between
study days 28 and 60 if they were asymptomatic at the time,
consistent with local hospital infection control procedures.

Vital signs (heart rate, oxygen saturation, and temperature)
were prospectively collected and recorded by participants for
the first 15 study days and reviewed with the study coordinator
at each study visit. Participants were instructed to use the pulse
oximeter at least once a day at rest after sitting for about 10
minutes. If participants were able to ambulate safely, they were
asked to ambulate for 30 to 60 seconds before measuring the
ambulatory oxygen saturation. Participants were requested to
call the study team and their primary care physician for oxygen
saturation values <92%. At study days 0, 3, 7, 14, 21, and 28,
participants completed a 32-item influenza Patient-Reported
Outcome (FLU-PRO) [15] questionnaire verbally over the
phone with the study coordinator. This questionnaire assessed
participants” sense of physical well-being including symptoms,
a return to “usual activities,” and a return to “usual health”
Symptoms were reported using a Likert scale. This instrument
has been previously validated for patient-reported outcomes
for influenza and other respiratory viruses [15-18]. The FLU-
PRO was modified to allow participants to report symptoms
they perceived to be related to COVID-19 that were not already
listed on the questionnaire (eg, ageusia and anosmia). These ad-
ditional items were not included in the mean FLU-PRO score.
Study data were collected and managed using the REDCap
electronic data capture tool hosted at Johns Hopkins University
[19].

Preceding symptoms were recorded at enrollment, and
present symptoms were recorded on study days. Summary
statistics including prevalence, incidence, and duration were
calculated for baseline demographics, baseline comorbidities,
and for time-varying parameters such as vital signs and mod-
ified FLU-PRO symptoms. FLU-PRO total score means and
symptom domain (eg, respiratory) means were calculated
[17]. The Likert scale was dichotomized to presence or ab-
sence of symptoms. To identify common symptom patterns
at the onset of illness, we evaluated the frequency of com-
binations of CDC COVID-19 case definition symptoms in
addition to diarrhea and weakness using an UpSet plot [20].
After excluding nonrespondents and 5 asymptomatic indi-
viduals, date of symptom onset was used to divide longitu-
dinal symptom prevalence into the following categories: days
0-7 (n = 68), days 8-14 (n = 67), days 15-21 (n = 64), days
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22-28 (n =52), and days >28 (n = 84). A single result per
week per individual from participants with repeated meas-
ures was chosen with randomization to reduce confounding
from dropout. Date of symptom onset was used to center
the data, and therefore descriptive symptom and physiologic
parameter results were restricted to those that had a date
of symptom onset. Participants who did not initially have
symptoms but subsequently developed symptoms were con-
sidered symptomatic, and the time of onset of symptoms was
incorporated into summary results. To reduce the effect of
recall bias, prior symptoms were included in the determina-
tion of symptom prevalence in the first week of illness only if
symptoms had started within a week of enrollment. To eval-
uate the correlation between oxygen saturation at rest and
with ambulation, a Pearson’s correlation was performed, and
a Bland-Altman plot was created.

Baseline demographics were compared between those
who completed the study and those who dropped out using
a Mann-Whitney U test (age and Charlson Comorbidity
Index), Fisher’s exact test (sex and ethnicity), and chi-square
test (race). While there was appreciable dropout, with 71 of
118 participants completing the study, there was no signifi-
cant difference in age (P = .66), sex (P = .57), race (P = .08), or
Charlson comorbidity index (P = .62) between those who com-
pleted the study and those who did not. However, those who
did not complete follow-up were more likely to be Hispanic/
Latinx participants (27.7%, compared with 7% of those who
completed; P = .003). Kaplan-Meier plots were created to de-
scribe the time from symptom onset to a return to usual health
and the time to a return to usual activities. After checking the
proportional hazards assumption, Cox regression was per-
formed to evaluate for baseline demographics and duration
of illness affecting activities. Univariate negative log binomial
regression was performed to evaluate the association between
age, sex, baseline comorbid conditions (dichotomous), heart
rate (continuous), temperature (continuous), and oxygen sat-
uration (continuous) and the occurrence of a subsequent hos-
pitalization. Logistic regression was performed for significant
values, and an area under the receiver operating character-
istic (AUROC) curve was determined. Logistic and negative
binomial regression was performed using baseline data from
all participants regardless of a history of symptoms. Persons
who withdrew or were lost to follow-up were excluded from
regression analyses. Sample size calculations were performed
before study initiation with a target accrual of 500 participants
to determine the duration of viral shedding (clinicaltrials.gov
NCT04496466). The results described here include those that
were achievable during the described study period, which in-
cluded the region’s first peak of the pandemic. Analyses were
performed using Stata, version 16.0 (StataCorp LLC, College
Station, TX, USA), and figures were created using Stata or R,
version 4.0.1 (R Foundation).

RESULTS

From April 21 to June 23, 2020, 118 participants enrolled a me-
dian (interquartile range [IQR]) of 5.0 (3.0-10.0) days from
symptom onset (Figure 1). Their positive SARS-CoV-2 results
were obtained from tent testing (81.4%) or from an emer-
gency department (18.6%). Participants were a median (IQR)
of 56.0 (50.0-63.0) years of age, 42.4% male (n = 50), and the
median Charlson Comorbidity Index (IQR) was 2 (1-3) (Table
1). In the prior 2 weeks before developing symptoms, 40.2% of
respondents (39 of 97) had contact with someone with con-
firmed COVID-19, and an additional 21.6% (n = 21) had con-
tact with someone with symptoms concerning for unconfirmed
COVID-19.

Symptoms and Physiologic Parameters at the Onset of lliness

The most common initial symptoms reported at enrollment
were suspected fever (28.0%), dry cough (23.7%), body aches
(21.2 %), weakness or fatigue (20.3 %), and headache (17.0 %)
(Supplementary Figure 1). The median duration of symptoms
at enrollment (IQR, range) was 5.0 (3.0-10.0, -4 to 75) days
(Table 1). There were 5 (4.2%) asymptomatic participants and
4 patients (3.4%) who were pauci-symptomatic (1 symptom be-
fore or at enrollment). Asymptomatic patients were tested be-
cause they had a positive contact (n = 3) or during screening for
medical encounters (n = 2).

Symptoms and Physiologic Parameters During the Clinical Course
of Disease

The most common symptoms during the first week since onset
included weakness/fatigue (65.7%), cough (58.8%), headache
(45.6%), chills (38.2%), and anosmia (27.9%) (Figure 2A).
Repeated unexpected symptoms included a skin burning sen-
sation (n = 3) and a smell of burning wood (n = 2). During the
first month of illness, the prevalence of symptoms decreased but
a substantial proportion of individuals still reported symptoms
including weakness (13.6%) or a dry cough (13.6%) at least
28 days after symptom onset (Figure 2A and B).

The effect of symptoms on activities of daily living and ill-
ness severity varied greatly at any given point and over time
(Figure 3). Peak mean FLU-PRO scores occurred at a me-
dian (IQR) 10 (7-21) days after symptom onset. After peak
illness, participants with symptoms returned to their usual
health a median (IQR) of 20 (13-38) days from the onset of
symptoms, and the median time to returning to usual activ-
ities (IQR) was 17 (11-28) days from symptom onset. While
baseline factors of age or comorbid conditions were not asso-
ciated with a delay in return to usual activities, female sex was
associated with a delay in return to usual activities in an un-
adjusted Cox proportional hazards regression (hazard ratio,
1.6; 95% CI, 1.01-2.55; P = .046) (Figure 3A, B). These base-
line factors, including biologic sex, were not associated with a
return to a sense of usual health. Notably, while the majority
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(63.7%) of participants had no symptoms or only had mild
symptoms during the first week of illness, a substantial pro-
portion continued to have mild or moderate symptoms for
over 1 month (Figure 3C-E). During the third and fourth

week since symptom onset, only 53.2% and 66.0% of respond-
ents had returned to their usual health, respectively. Among
participants 28-99 days after symptom onset, 83.3% had re-
turned to their usual health.

A - B - 100-
=
c\i o
= £
= = 75
= 7 5 75
< =]
= g
Tg 50 - = 50-
2 El
3 2
> E}
= 8
g 25 g 25
ﬁﬁo == Female z == Female
0- = Male =2 0~ = Male
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
Days since symptom onset Days since symptom onset
No. at Risk: No. at Risk:
Female 55 (5) 45(16)27 (8) 18 (6) 10 (4) 5 (1) 3 (1) 1 (0) O Female 55 (8) 42(16)23(10)13 (3) 9 (3) 4 (1) 3 (1) 2 (1) 0
Male 39 (5 29(13) 14 (3) 7 (2) 5 (2 3 (3 1 (0) 0 (0) 0 Male  39(10)25(13)10 (5) 4 (2) 2 (0) 2 (2) 1 (0) 0 (0) O
C
D E
100 - 100- 100-
75 - 75+ 75-
L
& Perception of symptoms & Perception of health Effect of symptoms on activities
‘E M Nos ¢ tod: g M Poor & M Not at all
g No symptoms today & _ W Foir 8, W Alicde bit
S 50 - W Mild = 50- y = 50~ .
2 5 B Good g B Somewhat
g B Moderate ~ d 8 newhat
&~ B scvere B Very Good = B Quite a bit
B Excellent fa B Very much
25 - 25- 25+
0 - 0. 0. o
097 814 1521 2298 >28 07 614 1521 298 2 07 814 1521 22°98 28
Days since symptom onset Days since symptom onset Days since symptom onset
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Oxygen Saturation, Heart Rate,

Hospitalization

Temperature, and Subsequent

The initial median oxygen saturation values (Sa0,) at rest (IQR)
were 98.0% (96.0%-98.5%), and median SaO, values during
ambulation (IQR) were 97.0% (95.0%-98.0%), collected from
96 participants (Table 1). Pulse oximeters were received at a
median of 8 days from symptom onset. Adherence to use de-
creased over time. There were 80 participants who reported re-
sults for up to 8 study days, and 54 participants reported results
up to 15 study days from pulse oximeter receipt. The Pearson’s
correlation coefficient between walking and ambulatory SaO,
was 0.61, with a larger difference between values noted at lower
oxygen saturations (Supplementary Figure 2A). Resting SaO,
at £92% occurred among 9.7% (n = 9) of participants at a me-
dian (IQR) of 11.5 (10-14) days from symptom onset but only
accounted for 3.4% of all SaO, levels. Of the 9 hypoxic parti-
cipants, 5 had FLU-PRO symptom results. Two out of 5 indi-
viduals had mild or no respiratory symptoms (Supplementary
Figure 2B, C). Additionally, there were 8 participants with at
least 1 low (<92%) ambulatory SaO, and 4 participants with at
least 1 low resting home SaO, who did not seek medical atten-
tion, despite prior guidance. One participant initially did not
believe a resting SaO, of 85%, initially unreported to the study
team, and was subsequently hospitalized a few days later for res-
piratory failure.

During the study period, 13 (11.0%) participants, including 1
individual with 2 visits, presented to the emergency department
(ED), and 9 (7.6%) required hospitalization (Supplementary
Table 1). Low oxygen saturation (<92%) was the leading factor
for 5 participants being sent to the ED, followed by dyspnea
(n=4), diarrhea (n=2), fever (n=1), chest pain (n=1),
and elevated blood pressure (n =1). The median time from
symptom onset to hospitalization (IQR) was 11 (9-12) days.

Baseline demographics and initial study vital signs were
evaluated for associations with subsequent hospitalization.
Each year of age was associated with 9% increased odds of sub-
sequent hospitalization (odds ratio [OR], 1.1; 95% CI, 1.00-
1.19; P = .04; incidence rate ratio [IRR], 1.1;95% CI, 1.00-1.17;
P =.049). Other baseline demographics or comorbidities were
not associated with an increased risk of subsequent hospitaliza-
tion (Supplementary Figure 3).

Among those who were subsequently hospitalized, the ini-
tial (study day 0) median SaQ, at rest (IQR) was 95.0% (90.0%-
97.0%), and during ambulation it was 95.0% (88.0%-96.0%)
(Table 1, Figure 4A, B). Temperature, heart rate, and SaO, were
plotted over time and stratified by the need for subsequent hos-
pitalization (Figure 4C-F). However, after excluding 5 individ-
uals who dropped out or were previously hospitalized, each
percentage decrease in the initial resting SaO, (n =91) was
associated with a 30.0% increased risk of a subsequent hospi-
talization (IRR, 1.3; 95% CI, 1.41-1.49; P = .004; OR, 1.7; 95%
CI, 1.18-2.37; P = .004). While the initial ambulatory SaO, was

similarly associated with subsequent hospitalization (OR, 1.76;
95% CI, 1.24-2.48; P = .001), temperature (OR, 1.5 per degree
Fahrenheit; 95% CI, 0.81-2.69; P = .20) and heart rate (OR, 1.0
per 10 beats per minute; 95% CI, 0.58-1.88; P = .90) were not.
The AUROC for the initial resting SaO, for predicting subse-
quent hospitalization was 0.86 (95% CI, 0.73-0.99). A negative
likelihood ratio of 0 for subsequent hospitalization was ob-
served among those with an initial resting oxygen saturation
that went no lower than 97% (Supplementary Table 2).

DISCUSSION

This may be the first study to prospectively characterize the in-
cidence, intensity, and duration of COVID-19 in an outpatient
setting. Presenting symptoms were diverse, persistent, and un-
commonly required hospitalization, especially when the initial
home SaO, levels were high (ie, >97%).

These findings support early observations from hospitalized
patients that symptoms may persist after acute COVID-19 ill-
ness [6, 7, 21, 22]. Women had an increased risk of a protracted
return to usual activities compared with men, consistent with
a report about chronic COVID-19 symptoms [23]. Despite
outpatient COVID-19 being considered generally mild, we
also found that respiratory and systemic symptoms persisted
for weeks, notably longer than with common respiratory vir-
uses [17, 18]. Additionally, symptom scores did not peak until
a median of 10 days after symptom onset. Our findings were
consistent with a cross-sectional survey that found that 35% of
outpatient COVID-19-positive respondents had not returned
to their usual state of health between 2 and 3 weeks from diag-
nosis [6]. Additionally, cough, fatigue, and shortness of breath
were present among 43%, 35%, and 29%, respectively, of those
who initially reported symptoms [6]. In comparison, in our
cohort cough was reported among 23.4%, weakness or fatigue
among 41.3%, and shortness of breath among 12.5% during the
third week of illness regardless of initial symptoms. Weakness
or fatigue was the most pervasive symptom, and almost one-
third of participants reported fatigue after 22-28 days of illness.
Between 10% and 15% of participants continued to have some
degree of weakness, cough, headache, or anosmia as long as a
month or more after the onset of symptoms. The prolonged du-
ration of loss of taste and smell has been previously noted in the
study using telephone surveys and is consistent with our pro-
spective findings [6]. Our results provide supportive evidence
that COVID-19 frequently leads to prolonged symptoms.

While hospitalization was uncommon in our outpatient
cohort, the initial resting oxygen saturation was predictive of
subsequent hospitalization, suggesting a role for home pulse
oximetry in outpatient management of COVID-19. High
Sa0, values (>97%) had a high negative predictive value, and
low values (<92%) were specific but not sensitive for subse-
quent hospitalization. We found no major difference in the
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diagnostic yield between resting and ambulatory SaO, in this
setting. The predictive value of outpatient oxygen saturation
values has been previously described [5, 24]. One study pro-
vided pulse oximeters to participants with COVID-19 who
presented to an ED or outpatient testing center; 29% required
subsequent hospitalization. Low oxygen saturation detected on
pulse oximetry was associated with hospitalization and more
severe outcomes [24]. In light of the receipt of pulse oximetry
devices a median of 8 days after symptom onset, the initial
value, but perhaps not the longitudinal monitoring compo-
nent, appeared to be useful for risk stratification. Longitudinal
trends among subsequently hospitalized individuals were not
observed due to the delay in receipt of the pulse oximeter. The
device was received at a median of 8 days after symptoms,

compared with the median peak symptoms at 10 days. After
the first 2 weeks of illness, there was no obvious benefit to con-
tinued oxygen monitoring. Future research should evaluate
the benefit of longitudinal oxygen monitoring starting earlier
in illness (eg, <1 week).

Although in the present study pulse oximetry was predictive
of hospitalization, this measure alone often was not sufficient.
Some persons needed hospitalization for nonrespiratory symp-
toms (eg, diarrhea) that logically were not detected by lower
oxygen saturation. In addition, no single oxygen saturation
reading alone predicted outcome, as there was overlap in both
the resting and ambulatory oxygen saturations of those who re-
mained at home and those who were hospitalized. Therefore,
pulse oximetry may be most useful as an adjunct to clinical
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monitoring of populations over 40 years of age or at-risk popu-
lations [5, 25].

While this is one of the largest prospective outpatient co-
horts to characterize the clinical course of COVID-19, this
study has several limitations. First, this study predominantly
included older individuals to increase the statistical power
for severe outcomes given the known association between
age and hospitalization [12]. Symptoms including severity
and duration of illness may differ considerably in younger in-
dividuals, and our results are more generalizable for persons
of similar ages [26]. Outpatients have been previously found
to be younger and have fewer comorbidities compared with
hospitalized patients [27]. Second, the recruitment strategy,
which used convenience sampling, may have skewed the
study population. When comparing this outpatient cohort
with a recent description of consecutively hospitalized pa-
tients in the same health network, race and ethnicity were
similar, as 40% were Black (compared with 39%) and 16%
were Latinx (compared with 15%) [28]. Unsurprisingly, this
outpatient cohort was younger, more frequently female, and
less frequently had diabetes and hypertension than the hospi-
talized population. The level of symptom severity or employ-
ment history (eg, health care workers) could have affected
likelihood to participate in the study processes. A quarter
of participants had symptom onset 10 days before enroll-
ment, and therefore a proportion of participants may have
been selected who had successfully passed a time window
of disease severity. Individuals without active mobile phone
access and individuals in living facilities were not enrolled
due to the remote study procedures. Additionally, due to op-
erational requirements, Spanish speakers were initially not
enrolled proportionate to cases early after study initiation.
Individuals without active mobile phone access and indi-
viduals in living facilities were not enrolled due to the con-
tactless study procedures. Third, missing data from loss to
follow-up or withdrawals during the study period could have
skewed the longitudinal severity of results. For example, par-
ticipants with milder illness could have been more likely to
withdrawal during the course of the study, or people may not
have been able to make a follow-up visit without compensa-
tion. While our results help elucidate the progression of out-
patient COVID-19, recruitment and operational resources
should prioritize inclusion of vulnerable populations in fu-
ture outpatient COVID-19 cohort research.

The prospective cohort provides additional insight into the
clinical progression of outpatient COVID-19 patients, who
comprise the majority of patients with SARS-CoV-2 infection.
Presenting symptoms were generally diverse and often persisted
longer than expected for a respiratory virus. Hospitalization oc-
curred among 7.6% and was associated with low home SaO,
values, supporting the utility of pulse oximetry as a supple-
mental tool for remote clinical decision-making. Given the

diversity of manifestations of COVID-19, immunologic studies
and longer-term follow-up of these patients are warranted to
determine the extent of symptoms among those with persistent
symptoms. There remains great uncertainty about the long-
term effects of SARS-CoV-2 infection regardless of symptom
severity.
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