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Abstract

Background: The COVID-19 pandemic has overwhelmed emergent and nonemergent medical 

facilities with patients often presenting with a vast array of clinical symptoms. We aim to 

evaluate the chief complaints of patients presenting to Urgent Care and Emergency facilities to 

better understand which chief complaints are more likely to be associated with these patients 

being confirmed COVID-19 positive. It is hypothesized that patients who have more commonly 

associated COVID-19 presenting symptoms will have a greater likelihood of positive test results.

Methods: The study was a retrospective computational analysis that investigated the chief 

complaints of all confirmed and suspected COVID-19 cases presenting to Banner Health 

facilities within the state of Arizona from March through October 2020. The chief complaint and 

demographic data were extracted from Cerner’s underlying database.   For each of these visits, 

the full list of chief complaints and patient demographics were extracted from the electronic 

health record. To more meaningfully characterize the chief complaint list, semantically and 

clinically similar chief complaints were aggregated. An example of aggregated complaints 

includes “SOB” and “Dyspnea”.  

Results:  During the study period there were 70,884 unique encounters of COVID-19 suspected 

patients with 59,225 unique patients identified and 17,408 (29%) being confirmed COVID-19 

positive. The twenty unique chief complaints were then correlated by patient encounter. Among 

the entire study population, “fever” was the most common chief complaint followed by “cough”. 

“Cough” (48%) and “fever” (41%) were the most common chief complaint for COVID-19 

positive patients. Patients who presented with “loss of taste” or “loss of smell” were most likely 

to test positive with an OR of  5.53, 95% CI 5.12-5.97  and 7.64, 95% CI 6.96-8.39 respectively. 
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Conclusion: Our research highlights an important aspect of the initial evaluation of COVID-19 

patients within the clinical setting. Our study identified chief complaints that commonly are 

associated with the diagnosis of COVID-19 along with those that are less likely to be associated. 

This effort provides healthcare providers with data to that can better predict and identify patients 

that have an increased likelihood of being infected with COVID-19 based on their initial chief 

complaint. 
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Introduction 

Coronavirus disease (COVID-19) was term coined by the Word Health Organization (WHO) to 

define a disease caused by the novel severe acute respiratory coronavirus 2 (SARS-CoV-2) 

which has seen widespread transmission since late 2019 through present.1 Since the initial 

discovery, COVID-19 has shown ever-growing and widespread transmission with over 81 

million confirmed cases reported worldwide in 2020 and over 21 million of these cases reported 

within the United States alone.2,3  With these astronomical numbers and cases increasing daily, 

medical facilities across the country have become overwhelmed with both suspected and 

confirmed cases of COVID-19.

A unique challenge in the battle against COVID-19 is that the clinical presentation of infected 

patients ranges from unsuspecting and asymptomatic to a multiorgan system manifestation and 

produces a wide spectrum of disease states. Initial data from hospitalized patients in China 

demonstrated that many patients in confirmed cases endorsed fever, fatigue, and dry cough.3 

However, additional studies frequently observed myalgias, dyspnea and anorexia as symptoms 

present in COVID-19 positive patients.4,5

As prevalence of the disease has continued to increase there have been additional reports of 

deficits in taste and smell as a presenting symptom.6 Dermatologic manifestations such as 

nonspecific skin changes as well as gastrointestinal complaints of nausea, vomiting, and diarrhea
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have also been reported as stand-alone or as accompaniment to respiratory symptoms.4,5,6 There 

have been a number of neurologic and cardiac presentations that have been documented during 

the initial presentation and further complications leading to complex clinical presentations of 

these patients. 

Given the extensive clinical manifestations of these initial clinical presentations, our aim was to 

evaluate the chief complaints of patients presenting to Urgent Care and Emergency facilities to 

better understand which chief complaints are more likely to be associated with a confirmed 

COVID-19 positive test result.

Methods

Study Design

The study was a retrospective computational analysis that investigated the chief 

complaints of all confirmed and suspected COVID-19 cases presenting to Banner Health 

facilities within the state of Arizona from March through October 2020. This study did not 

require IRB approval and was considered IRB exempt.  The chief complaint and demographic 

data were extracted from Cerner’s underlying database which is the EMR system utilized 

throughout Banner Health. For each of these visits, the full list of chief complaints and patient 

demographics were extracted from the electronic health record. To more meaningfully 

characterize the chief complaint list, semantically and clinically similar chief complaints were 

aggregated. An example of aggregated complaints includes “SOB” and “Dyspnea”.  

Study Population
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Inclusion criteria: Patients aged 18 years or older with suspected COVID-19 infection 

who received RT-PCR testing for COVID-19 as identified in the encounter in Cerner the 

electronic medical record.  

Exclusion criteria: Patients were excluded if their charts were unavailable for review (e.g.

patient left against medical advice prior to seeing a physician). 

Statistical Analysis

Patient demographic and clinical characteristics were reported as means, standard 

deviations for continuous variables and frequencies, percentages for categorical variables. 

Univariate generalized estimating equation with the logit construct was used to ascertain 

independent associations between each symptom and the odds of COVID-19 positivity.  All of 

the symptoms were added into a second model where a backwards variable selection was used to

ascertain which symptoms best predict the odds of a positive COVID-19 result.  The model was 

then further controlled for age, sex, and race.  All p-values were 2-sided and p<0.05 was 

considered statistically significant. All data analysis was conducted using STATA version 14 

(STATA Corp; College Station, TX).

Results

During the study period there were 70,884 unique encounters of COVID-19 suspected patients 

with 59,225 unique patients identified and 17,408 (29%) being confirmed COVID-19 positive 

(Table 1). Of the COVID-19 positive patients reported the average age was 45.2 (±18.2). Of 

those patients 46.8% were men with the remaining 53.2% women. The majority of patients 

represented were Caucasian at 41.9% as well as Hispanic at 41.4%. The twenty unique chief 

complaints were then correlated by patient encounter. 
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Among the entire study population, “fever” was the most common chief complaint, occurring in 

30.7% of encounters followed by “cough” at 28.5% (Table 2). In the COVID-19 positive group 

“cough” was the most common chief complaint at 47.6% followed by “fever” at 40.8%. Patients 

who were confirmed COVID-positive were more likely to present with “maybe COVID” 

(29.6%) versus COVID-19 negative patients (17.5%). Confirmed COVID-19 negative patients 

were nearly two times more likely to present with “pain” (22.2%) as opposed to COVID-19 

positive patients (13.6%). Patients who presented with “loss of taste” or “loss of smell” were five

and seven times more likely, respectively, to test positive (OR 5.53; 7.64). The average number 

of symptoms presented for positive and negative patients in the study were approximately two 

symptoms. 

A stepwise variable selection was calculated to ascertain which symptoms best predict a positive 

COVID-19 test result (Table 3). The variable selection eliminated the chief complaints 

“diarrhea”, “muscle”, and “fatigue”. The best predictors for a confirmed COVID-19 positive 

result remained “loss of taste” and “loss of smell” at respectively twice and four times more 

likely (OR 2.78; 4.01).  In predicting COVID-19 positive patients, those who presented with 

chief complaint of “fever” had an increased probability of a positive test result by 70% (OR 

1.70). The chief complaints which had an increased probability of a positive COVID-19 test 

result were “cough” (51%; OR 1.51), “maybe COVID” (77% OR; 1.77), “body ache” (88%; OR 

1.88), and “O2/Hypoxia” (46%; OR 1.46). Poor predictors of a COVID-19 positive result were 

found to be “travel” (OR 0.31), “rash” (OR 0.48), “anxiety” (OR 0.55), “discomfort” (OR 0.75), 

“chest” (OR 0.79), “abdomen” (OR 0.86), “pain” (OR 0.82) and “SOB/dyspnea” (OR 0.85). 
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Patients in age groups 40-49, 50-59, and 60-69 had great than 10% increased odds of a positive 

COVID-19 result (OR 1.10, 1.16, 1.11).  Male patients were found to be 24% more likely to be 

COVID-19 positive (OR 1.24). Patients who identified as African American, Hispanic, Asian, 

American Indian/Native American/Hawaiian, or other were more likely than Caucasian patients 

to test positive for COVID-19. Hispanic and Indigenous people were found to be twice as likely 

of being COVID-19 positive (OR 2.72, 2.19). Patients who were African American had 51% 

increased odds of being COVID-19 positive, while Asian patients had a 64% increase in odds. 
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Table 1: Patient Demographics

Variables Overall
N=59,225

COVID –
N=41,817

COVID +
N=17,408

p-value

Age, years (mean, SD) 47.3 (13.4) 48.2 (19.7) 45.2 (18.2) <0.001
Sex (male, %) 26,053 (43.9) 17,906 (42.8) 8,147 (46.8) <0.001
Race (n, %)

Caucasian
African American

Hispanic
Asian

AI, NA, Hawaiian
Other

33,575 (56.7)
3,327 (5.62)
16,563 (27.9)
6,70 (1.13)

1,292 (2.18)
3,798 (6.41)

26,284 (62.9)
2,350 (5.62)
9,357 (22.4)
456 (1.09)
823 (1.97)

2,547 (6.09)

7,291 (41.9)
977 (5.61)

7,206 (41.4)
214 (1.23)
469 (2.69)

1,251 (7.19)

<0.001

P-values calculated using the independent T-test to compare continuous variables and chi-
squared analysis to compare categorical variables. 

Table 2: Symptoms by COVID-19 Status at the encounter level

Symptoms Overall
N=70,884

COVID –
N=50,581

COVID +
N=19,884

OR (95% CI) p-value

N (%) N (%) N (%)

Fever 21,628 (30.7) 13,511 (26.7) 8,117 (40.8) 1.75 (1.69, 1.81) <0.001
Cough 27,150 (28.5) 17,677 (34.9) 9,473 (47.6) 1.55 (1.50, 1.60) <0.001
Diarrhea 5,657 (8.03) 4,019 (7.95) 1,638 (8.24) 1.02 (0.96, 1.08) 0.54
Maybe COVID 14,714 (20.9) 8,837 (17.5) 5,788 (29.6) 1.63 (1.57, 1.69) <0.001
Travel 894 (1.27) 796 (1.57) 98 (0.49) 0.39 (0.33, 0.47) <0.001
Chills 6,987 (9.92) 4,269 (8.44) 2,718 (13.7) 1.64 (1.56, 1.73) <0.001
Rash 406 (0.58) 355 (0.70) 51 (0.26) 0.47 (0.36, 0.61) <0.001
Anxiety 409 (0.58) 364 (0.72) 45 (0.23) 0.43 (0.33, 0.56) <0.001
Discomfort 517 (0.73) 414 (0.82) 103 (0.52) 0.61 (0.49, 0.75) <0.001
Chest 7,006 (9.94) 5,590 (11.1) 1,416 (7.12) 0.66 (0.63, 0.70) <0.001
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Abdomen 2,606 (5.12) 2,956 (5.84) 650 (3.27) 0.64 (0.59, 0.69) <0.001
Pain 13,951 (19.8) 11,244 (22.2) 2,707 (13.6) 0.62 (0.59, 0.65) <0.001
Headache 8,687 (12.3) 5,717 (11.3) 2,970 (14.9) 1.32 (1.26, 1.39) <0.001
Body ache 2,896 (4.11) 1,543 (3.05) 1,353 (6.80) 2.09 (1.94, 2.25) <0.001
Muscle 788 (1.12) 546 (1.08) 242 (1.22) 1.11 (0.95, 1.28) 0.17
Fatigue 6,845 (9.71) 4,749 (9.39) 2,096 (10.5) 1.10 (1.04, 1.16) 0.001
Loss of Taste 2,946 (4.18) 908 (1.80) 2,038 (10.3) 5.53 (5.12, 5.97) <0.001
Loss of Smell 2,238 (3.18) 522 (1.03) 1,716 (8.63) 7.64 (6.96, 8.39) <0.001
SBO/Dyspnea 16,932 (24.0) 12,529 (24.8) 4,403 (22.1) 0.88 (0.85, 0.92) <0.001
O2/Hypoxia 875 (1.24) 568 (1.12) 307 (1.54) 1.20 (1.07, 1.36) 0.003
Total number of symptoms 
(mean, SD)

2.06 (1.31) 1.91 (1.27) 2.41 (1.37) 1.26 (1.25, 1.27) <0.001

OR (95% CI) and p-value calculated using univariate Generalized Estimating Equation using the 
logit construct with no adjustment and patient id treated as the cluster variable.  

Table 3: Ascertaining the best predictors for COVID positivity. 
Model 1 Model 2

Symptoms OR (95% CI)1 p-value OR (95% CI)2 p-value

Fever 1.70 (1.64, 1.76) <0.001 1.72 (1.65, 1.78) <0.001
Cough 1.51 (1.46, 1.56) <0.001 1.54 (1.48, 1.59) <0.001
Maybe COVID 1.77 (1.71, 1.84) <0.001 1.70 (1.34, 1.77) <0.001
Travel 0.31 (0.25, 0.37) <0.001 0.31 (0.25, 0.37) <0.001
Chills 1.42 (1.34, 1.49) <0.001 1.41 (1.33, 1.49) <0.001
Rash 0.48 (0.37, 0.63) <0.001 0.53 (0.40, 0.69) <0.001
Anxiety 0.55 (0.42, 0.73) <0.001 0.51 (0.39, 0.68) <0.001
Discomfort 0.75 (0.60, 0.94) 0.012 0.76 (0.61, 0.95) 0.017
Chest 0.79 (0.73, 0.84) <0.001 0.78 (0.73, 0.83) <0.001
Abdomen 0.86 (0.79, 0.95) <0.001 0.83 (0.75, 0.91) <0.001
Pain 0.82 (0.78, 0.86) <0.001 0.79 (0.75, 0.83) <0.001
Headache 1.25 (1.19, 1.31) <0.001 1.22 (1.16, 1.29) <0.001
Body ache 1.88 (1.74, 2.03) <0.001 1.82 (1.68, 1.97) <0.001
Loss of Taste 2.78 (2.52, 3.08) <0.001 2.77 (2.50, 3.08) <0.001
Loss of Smell 4.01 (3.56, 4.52) <0.001 4.28 (3.78, 4.84) <0.001
SBO/Dyspnea 0.85 (0.82, 0.89) <0.001 0.84 (0.81, 0.88) <0.001
O2/Hypoxia 1.46 (1.28, 1.65) <0.001 1.50 (1.31, 1.71) <0.001
Age

18 – 29
30 - 39
40 - 49
50 - 59
60 - 69
70 - 79

>80

REF
0.96 (0.90, 1.01)
1.10 (1.03, 1.17)
1.16 (1.09, 1.24)
1.11 (1.03, 1.19)
1.01 (0.93, 1.09)
1.04 (0.95, 1.14)

0.13
0.003

<0.001
0.002
0.83
0.42

Sex (males) 1.24 (1.19, 1.28) <0.001
Race

Caucasian REF
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African American
Hispanic

Asian
AI, NA, Hawaiian

Other

1.51 (1.39, 1.64)
2.72 (2.60, 2.84)
1.64 (1.39, 1.95)
2.19 (1.94, 2.47)
1.63 (1.51, 1.76)

<0.001
<0.001
<0.001
<0.001
<0.001

Model 1: Multivariable Generalized Estimating Equation adjusting for all other variables within 
the model following a backwards variable selection. 
Model 2: Multivariable Generalized Estimating Equation with all covariates in model 1 with 
further adjustments to age, sex, and race. 
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Discussion

The aim of this study was to identify chief complaints that are most likely to be associated with a

confirmed COVID-19 positive test as shown in Figure 1. The results of this study may be 

beneficial to triage COVID-19 positive patients upon initial examination. The findings suggest 

that patients who present with loss of taste or loss of smell have an increased probability to test 

positive for COVID-19 when also presented with cough or fever. Furthermore, patients between 

the ages of 40-69 are more likely to test positive as opposed to the other age groups. 

Surprisingly, SOB/Dyspnea were not highly associated with a positive test result even though the

virus typically attacks the respiratory system. Previous literature also suggests that fever, cough, 

and deficits to taste and smell were observed in COVID-19 positive patients.

A limitation of this study is that only a single chief complaint was presented, and we did not look

at complaint clusters. Since patients infected with COVID-19 may present with multiple 

symptoms being able to determine which clusters of symptoms present together would be a key 

feature to evaluate further. Additional information should be gathered on the severity and 

duration of symptoms during the initial presentation. Future research should include these data to

better determine which onset of symptoms are likely to present with a positive COVID-19 result 

prior to testing. 

Our research highlights an important aspect of the initial evaluation of COVID-19 patients 

within the clinical setting. Our study identified chief complaints that commonly are associated 

with the diagnosis of COVID-19 along with those that are less likely to be associated. This effort
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provides healthcare providers with data to that can better predict and identify patients that have 

an increased likelihood of being infected with COVID-19 based on their initial chief complaint.
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