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Chest X-Ray Findings Among
Urgent Care Patients with COVID-
19 Are not Affected by Patient Age
or Gender: A Retrospective Cohort
Study of 636 Ambulatory Patients
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Background/Objective: A prior study of patients presenting to
urgent care (UC) centers with COVID-19 showed that only a small
proportion of these ambulatory patients demonstrated significant
pathology on chest x-ray (CXR). In this secondary analysis of 636
ambulatory patients with confirmed COVID-19 from greater New
York City (NYC), our primary objective was to determine whether
the patients’ age and/or gender influenced the likelihood of CXR
abnormalities. Secondarily, we aim to describe patterns of specific
imaging characteristics and the frequency among each patient
gender and age group.

Methods: A database of a large UC company in the greater NYC
area was searched for patients with positive SARS-CoV-2 PCR tests
who also had a CXR performed at the same UC visit between
March g and March 24, 2020. Eleven board-certified radiologists,
who were informed of the patients’ COVID-19 diagnosis, each
reread a subset of CXRs, but were instructed to disregard the ini-
tial reading. Their readings were then classified as being either
normal, or showing mild, moderate, or severe disease. They sub-
sequently characterized specific findings. Patients were catego-
rized by gender (male or female) and age group (18-40, 41-63,
64-90 years of age). Correlation of severity and characteristics of

CXR findings with age and gender was examined using a Pearson
Chi-squared test.

Results: Of the 636 CXRs of patients with confirmed COVID-19
reviewed, 363 were from male (57.1%) and 273 were female
(42.9%). Patient ages ranged from 18 to 9o years of age, with
most (493 patients, or 77.5%) being 30—70 years old. The average
age of men and women was not significantly different (51 vs 49
years, respectively). The percentage of patients in each age group
and of each gender who demonstrated normal, mild, or moder-
ate-severe abnormalities was not significantly different. Addition-
ally, there were no significant differences in the types of CXR
abnormalities, when present, between ages or genders. There
was a trend toward multifocal and bilateral disease being more
common among women, but this did not reach statistical signif-
icance.

Discussion: This is the first study to explore the effects of age
and/or gender on CXR findings among patients with COVID-19 in
an ambulatory setting. In this subset of patients, neither age nor
gender had a statistically significant effect on the severity or type
of CXR findings.

Introduction
e SARS-CoV-2 virus caused the COVID-19 pandemic
‘F:l early 2020, affecting millions of individuals around
the world.?? Acute care clinicians have strived to
increase their understanding of the disease for purposes
of diagnosis, prognosis, and management of afflicted

patients as well as to mitigate the extent of disease
spread.

Age and gender have been shown to influence the
likelihood of developing severe illness and mortality in
some series of patients with COVID-19. Multiple series
of hospitalized Chinese patients have demonstrated a
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Figure 1. Flowchart of All Confirmed COVID-19 Patients

Who Were Seen in the UC Centers, March 9 24, 2020
and Also Underwent CXR
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linear increase in the risk of death with increasing age.*>
While several studies have failed to demonstrate a rela-
tionship between gender and risk of death, Shi, et al did
find a significantly higher risk of severe disease among
men in a group of 487 hospitalized patients in central
China.® However, the role of age and gender, as it per-
tains to radiographic disease severity, has not been
examined among ambulatory patients.

Disease severity differs between ambulatory patients
and those requiring hospitalization. Imaging among
hospitalized patients tends to demonstrate abnormali-
ties with much higher frequency than among outpa-
tients (84% vs 42%).17 Overall, the imaging changes
tend to progress through the illness and peak on days
10-12.38

While many early observational studies have focused
on the value of chest-computed tomography (CT) in
diagnosing COVID-19 pneumonia,®°!! this imaging
modality is rarely available in UC centers. Plain film radi-
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ography of the chest is an established, safe, cost-effec-
tive, and nearly ubiquitous imaging modality in urgent
care centers. Because the vast majority of patients with
COVID-19 present with mild respiratory symptoms,
evaluations are much more likely to take place in ambu-
latory settings, such as UC centers.? However, to date,
most studies have examined the role of CXR in the eval-
uation of hospitalized patients with COVID-19.

In the only other study to date examining the rela-
tionship between age, gender, and severity of CXR find-
ings in patients with COVID-19, Borghesi, et al reviewed
CXRs of 783 hospitalized Italian patients with con-
firmed COVID-19 and found that the severity of CXR
abnormalities was positively correlated with increasing
age.!? They also found that men had a higher likelihood
of severe abnormalities than women, but only among
individuals aged 50-79 years of age. No prior studies
have examined whether specific patterns of CXR find-
ings are correlated with age or gender.

The aim of this study was to determine if there were
differences in CXR findings in ambulatory patients
based on age (primary endpoint) or gender (secondary
endpoint).

Methods

The electronic medical record (EMR) database of a large
UC network in greater New York City (NYC) and New
Jersey (NJ) was queried, identifying 718 patients with
positive SARS-CoV-2 PCR testing who also had a CXR
during a UC visit between March 9 and March 24, 2020
(during the time that greater NYC was the epicenter for
COVID-19). These patients’ CXRs were initially divided
among 14 board-certified radiologists. However, due to
technical issues, only 12 radiologists were able to partic-
ipate in the study. These individuals were assigned
approximately 50 CXRs each, except for two of the radi-
ologists who reviewed an additional 50 CXRs to com-
pensate for the two radiologists who were unable to
participate.

Most participants read 47 to 100 films. One radiolo-
gist, however, read only 12 films. These readings were
excluded from this study because the number of cases
was far below the contributions of the other partici-
pants. This resulted in a total analyzed sample of 636
CXRs (Figure 1).

The participating radiologists were given oral and
written instructions to first categorize films as normal,
mild, moderate, or severe disease. For those classified as
abnormal, they were asked to describe the specific find-
ings. The initial CXR readings were part of these
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patients’ medical records, but the radiologists were
instructed to disregard the initial reports when rereading
the films. Participating radiologists were informed prior
to rereading that the CXRs were from patients with con-
firmed COVID-19.

Statistical analysis

All statistical analyses were conducted using the statis-
tical program PSPP. The Pearson two-tailed chi-squared
test was used to analyze categorical tables and a two-
tailed t-test was used to analyze the combination of cat-
egorical and interval data. Findings for which there were
no telltale CXRs among certain groups (eg, young
patients with pleural effusions) were excluded from the
chi-squared analysis because empty cells render inter-
pretation problematic.

Patients were divided into three general groups based
on phases of adulthood: young adult (18—40 years), mid-
dle-aged (41-63 years), and elderly (64-90 years). CXR
reads were also divided into three categories: normal,
mildly abnormal, and moderately/severely abnormal.
Because there were relatively few severely abnormal
CXRs, the moderate and severe categories were com-
bined to improve the robustness of our statistical analy-
ses. Practically speaking, the distinction between
moderate and severe CXR abnormalities is also of less
clinical significance than the distinction between nor-
mal and mild, for example.

Results
Of the 636 CXRs reviewed among patients with con-
firmed COVID-19, 363 were male (57.1%) and 273 were
female (42.9%). Patient ages ranged from 18 to 90 years
of age, with most (493 patients, or 77.5%) being 30-70
years old (Table 1 and Figure 2). The average age of the
women (49 years) in this sample was 2 years younger
than the average age of the men (51 years), although this
difference was not statistically significant. (t= 1.65, p=.10).
Table 2 summarizes the overall findings of radiolo-
gists when rereading the CXRs. Notably, among the 636
CXRs included, 58.3% were read as normal. Among the
abnormal cases (41.7%), 195 were classified as mild dis-
ease, 65 were classified as moderate disease, and five
were classified as severe disease. Interstitial changes and
ground glass opacities (GGO) were the predominant
descriptive findings in 151 (23.7%) and 120 (18.9%) of
the total, respectively. Location of the abnormalities was
in the lower lobe in 215 (33.8%), bilateral in 133
(20.9%), and multifocal in 154 (24.2%). Effusions and
lymphadenopathy were uncommon.

WWWw.jucm.com

Table 1. Demographics of Gender of UC Patients

with COVID-19 Whose CXRs Were Reread by the
11 Radiologists (N=636)

Gender n (%)
Male 363 (57.1%)
Female 273 (42.9%)

Figure 2. Age Distribution (N=636)
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“When examining for associations
of abnormalities with age and
gender, neither showed a statistically
significant relationship with
the classification of
CXR severity.”

When examining for associations of abnormalities
with age and gender, neither showed a statistically sig-
nificant relationship with the classification of CXR
severity (Table 3). In other words, the likelihood of nor-
mal, mild, moderate/severe abnormalities was the same
across age groups and genders.

With patients having abnormal CXR findings (mild
or moderate/severe), there were no statistically signifi-
cant differences based on gender. Although women were
more likely to have multifocal and bilateral abnormali-
ties, this difference fell short of the usual level of statis-
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Table 2. Characteristics of the Radiographic Findings
Reported by the Panel of 11 Radiologists Who Reread

CXRs of COVID-19 Patients Seen in Greater NYC UC
Centers from March g to 24, 2020 (N=636)

Radlologlc Categories n (%) of total
properties
Normal 371(58.3%)
) Mild 195 (30.7%)
Severity
Moderate 65 (10.2%)
Severe 5 (0.8%)
Interstitial 151 (23.7%)
Type of " o
infiltrate Ground glass opacities (GGO) | 120 (18.9%)
Consolidation 34 (5.3%)
Lower 215 (33.8%)
Location Upper 128 (20.1%)
Diffuse 6 (0.9%)
) Multifocal 154 (24.2%)
Focality
Focal 71 (11.2%)
) Bilateral 133 (20.9%)
Laterality -
Peripheral 225 (35.4%)
) Central 45 (7.1%)
Centrality -
Effusions 2 (0.3%)
Other Lymphadenopathy 2 (0.3%)
Note: Numbers do not add to 100% as some patients had more than one finding.

tical significance (ie, p<0.05). None of the other types
of abnormalities showed any differences related to gen-
der. (See Table 3.)

With patients having abnormal CXR findings (mild
or moderate/severe), there were no statistically signitfi-
cant differences based on a patient’s age. Similarly, no
specific patterns of radiographic abnormalities were cor-
related with age.

Limitations

Studies of this type are inherently limited due to their
retrospective and observational nature. Only a single
CXR series was obtained for each patient. Because
patients presented at various phases of illness, it is
impossible to know how their CXR appearance may
have progressed through their clinical course. Addition-
ally, the patients’ underlying health histories and base-
line CXRs were not available and therefore, it is unclear
whether abnormalities identified may be related to
chronic conditions.
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Table 3. CXR Severity by Age range and Gender
(N=636)

Age (p-value 0.35%)
Normal Mild Moderate/Severe
Age (years) n=372 n=197 n=67
18-40 58.5% 34.1% 7.3%
41-63 59.6% 28.4% | 121%
64-90 56.4% 31.5% 12.1%
Gender (p-value 0.49**)
Male 56.5% 32.5% 1.2%
Female 61.2% 28.9% |9.9%
*Pearson Chi-square, df=4, 2-tailed; **Pearson Chi-square, df=2, 2-tailed

“The direction of any associated bias
is difficult to predict because many
diverse factors influence providers’

decisions about imaging patients
with respiratory complaints.”

Regarding CXR interpretation, although the radiolo-
gists were instructed not to let the initial CXR read or
knowledge of COVID-19 diagnosis influence their inter-
pretation, they were not blinded to this information.
Therefore, this knowledge might have impacted their
CXR classifications. We also did not perform an assess-
ment of inter-rater reliability between radiologists on
the rereads. The difference in percentage of normal clas-
sification across participants, however, suggests that
individual differences among radiologists do exist.

The initial CXRs were obtained at the discretion of
the treating provider. It is likely that variations in the
clinical approaches and CXR utilization among
providers affected which patients had CXRs obtained
and, therefore, available for analysis among those with
COVID-19. The direction of any associated bias is diffi-
cult to predict because many diverse factors influence
providers’ decisions about imaging patients with respi-
ratory complaints.

Discussion

This report is a secondary analysis examining the effects
of gender and age on a large cohort of COVID-19
patients presenting to a group of greater NYC UC cen-
ters. In this large group of ambulatory patients with con-
firmed COVID-19, neither age nor gender affected the
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Table 4. CXR Results by Gender (N=636)

Abnormality | Male Female
n=363 n=273 p-value

Normal 61.2% 56.5% .23
Interstitial 22.3% 24.8% A7
GGO 16.1% 21.0% 12
Consolidated | 4.0% 6.3% .20
Upper 18.0% 21.8% 24
Lower 30.8% 36.1% 16
Diffuse 1.5% 0.6% 24
Focal 9.5% 12.4% 26
Multifocal 20.5% 27.0% .06
Bilateral 17.5% 23.4% .07
Peripheral 34.4% 36.1% .66
Central 6.6% 7.4% .68
Effusion 0.4% 0.3% .84

Analysis: Pearson Chi-square, df=1, 2-tailed

Table 5. CXR Results by Age Range (N=636)

Age Ranges (years)
18-40 41-63 64-90
Variable n=205 n=282 n=149 p-value
Normal 58.5% 59.5% 56.4% .81
Interstitial 22.0% 22.0% 29.5% a7
GGO 20.5% 19.5% 15.4% .46
Consolidated | 5.9% 4.6% 6.0% .76
Upper 22.4% 18.4% 20.1% .55
Lower 32.2 33.7% 36.2% 73
Focal 9.3% 12.1% 12.1% .58
Multifocal 24.4% 23.7% 24.8% .97
Bilateral 22.4% 19.9% 21.8% .79
Peripheral 36.6% 35.8% 32.9% .76
Central 8.3% 6.0% 7.4% 62

Analysis: Pearson Chi-square, df=2, 2-tailed

CXR findings in a significant way. Only one other study
to date has examined the effects of age or gender on
radiographic abnormalities in patients COVID-19. Inter-
estingly, Borghesi, et al did find significant differences
in the CXR findings among hospitalized men and
women of different ages with COVID-19, with the like-
lihood of CXR abnormalities being higher in older
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Figure 3. Multifocal mixed central and peripheral
linear infiltrates extending out to lung periphery with
superimposed, ill-defined patchy opacities at the
bilateral lung bases. Lung apices spared. Overall low
volume, study concerning for hypoventilation.

X-ray courtesy of Experity Teleradiology (www.experityhealth.com/teleradiology.)

“The data from our sample indicate
that age and gender do not seem to
daffect the likelihood or variety of
CXR abnormalities seen at the time
of UC presentation.”

patients and men.'?

Apart from differences between hospitalized and
ambulatory patients, the discrepancy in findings
between these studies is also likely largely attributable
to the differences in disease severity between the popu-
lation in each study. In the Borghesi, et al study, multi-
ple CXRs were reviewed for each patient and only the
most severely abnormal CXR was included.!?> Whereas,
in our study, only a single CXR was reviewed from each
patient when they presented to an outpatient setting. It
is probable that some of these UC patients developed
more severe radiographic findings later in the course of
their illness.

Additionally, patients in this study were community-
dwelling; the older patients likely had a disproportion-
ately high functional status compared with average
individuals of the same age. For example, an 85-year-old
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who is presenting to an ambulatory care setting is gen-
erally healthier than an average patient of the same age,
whereas a 45-year-old patient presenting to UC is more
likely to be of average health for their age. This phenom-
enon would tend to dilute or negate effects of age due
to a skewing of the sample coming from the healthier
tail of the distribution for any age especially among
older patients.

Regardless of whether or not age or gender has any
effect on CXR appearance at later or more severe stages
of illness, the data from our sample indicate that age and
gender do not seem to affect the likelihood or variety of
CXR abnormalities seen at the time of UC presentation.
This finding is of value to the UC clinician because it
suggests that neither age nor gender should strongly
influence the decision to obtain a CXR with confirmed
or suspected COVID-19.

Conclusion

In this large group of ambulatory UC patients with con-
firmed COVID-19, neither age nor gender significantly
affected the likelihood of more severe CXR abnormali-
ties, nor the specific types of abnormalities.
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(This study was IRB-approved and granted waiver of consent
and full waiver of HIPAA authorization. No funding was
obtained for this study.)
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So, if you've ever had a situation arise in your
urgent care center and thought somebody should
write an article about this, maybe you should be
that “somebody.” Describe it in an email to
editor@jucm.com and we'll help you get started.
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