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Abstract

Background At the beginning of the COVID-19 pandemic in the United States in the spring of 2020, many
Americans avoided the healthcare system, while those with COVID-19 symptoms were faced with decisions about
seeking healthcare services for this novel virus.

Methods Using a probability sample (n=1088) from the Michigan adult population of PCR-confirmed COVID-19
cases who were diagnosed prior to July 31, 2020, we used logistic regression to examine sociodemographic and
symptom severity predictors of care-seeking behaviors. The analyses examined three different outcomes: (1) whether
respondents sought care and, among those who sought care, whether they sought care from (2) a primary care
provider or (3) an emergency room. Final models were adjusted for sex, age, race and ethnicity, income, education,
marital status, living arrangement, health insurance, and self-reported symptom severity.

Results We found that participants ages 65 and older had 4.00 times higher odds of seeking care than 18-34-year-
olds (95% Cl:2.21, 7.24), while adults reporting very severe symptoms had roughly 15 times higher odds of seeking
care than those with mild symptoms (95% Cl: 7.73, 27.01). Adults who were non-Hispanic Black or were uninsured
had lower odds of seeking care from a primary care physician versus seeking care from other locations in comparison
to adults who were non-Hispanic White or were privately insured, respectively (non-Hispanic Black: aOR=0.27, 95%
Cl:0.16, 0.44; Uninsured: aOR=0.19, 95% CI:0.09, 0.42). Conversely, adults who were older or reported more severe
symptoms had higher odds of seeking care from an emergency room versus other locations in comparison to adults
who were younger or reported less severe symptoms (Age 65+: aOR=2.96, 95% Cl: 1.40, 6.28; Very Severe Symptoms:
aOR=6.63,95% Cl:3.33, 13.20).

Conclusions Our results suggest differential utilization of healthcare services early in the COVID-19 pandemic.
Further analyses are needed to examine the reasons for these differences.
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Background

The beginning of the COVID-19 pandemic brought a
rapidly changing landscape for people seeking medical
care. Prior research has found that overall healthcare uti-
lization rates declined significantly when COVID-19 first
became widespread in the United States in March 2020.
As of June 2020, over 40% of adults in the U.S. avoided
the healthcare system due to COVID-19 concerns [1].
Additionally, emergency room (ER) usage dropped by
42% in April 2020 in comparison to April 2019, while
primary care and specialist visits declined by nearly 60%
between March and April of 2020 [2, 3]. During a pan-
demic, it is essential that the healthcare system be pre-
pared for changes in care-seeking patterns due to the
public’s heightened concern about infection. One way to
do this is to examine the predictors of seeking care for
both historical outbreaks, as well as day-to-day health
needs, in order to make the most informed decisions
about preparedness policies and resource allocation.

Sociodemographic predictors of care-seeking behav-
ior have been identified in the literature for both prior
pandemics and day-to-day health needs. In 2009, dur-
ing the HIN1 influenza pandemic in the U.S., women
and adults ages 65 and older were more likely to seek
healthcare for their influenza-like illness symptoms than
men and adults ages 18 to 64 years old, respectively [4,
5]. In contrast, adults who did not have health insurance
or reported financial barriers to accessing healthcare
were less likely to seek healthcare than their counter-
parts [4]. Research on HIN1 and severe acute respiratory
syndrome (SARS) showed that there was an increase in
care-seeking behavior during these pandemics compared
to normal times [6]. Furthermore, individual perception
of disease severity was cited as a significant predictor of
seeking care [6]. Additional research focusing on care-
seeking behaviors during a typical influenza season found
that at least half of both U.S. adults and adults in other
countries with influenza-like illness did not seek health-
care for their symptoms [5-7]. One U.S. study examined
where individuals sought care during a typical influenza
season with roughly half of participants who sought care
doing so at a doctor’s office and less than 10% doing so at
an emergency room [5]. Examining trends like these for
the COVID-19 pandemic may help healthcare systems
efficiently allocate resources across points of care during
times of heightened risk perception among the public.
However, day-to-day trends may also help elucidate these
care-seeking trends.

Sociodemographic predictors of care-seeking behav-
iors for day-to-day needs have been studied for decades.
Research on day-to-day care utilization has shown that
married people are more likely than unmarried people to
visit healthcare providers, but are less likely than unmar-
ried people to utilize the ER for their healthcare needs
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[8]. A similar pattern can be seen in terms of age: adults
ages 65+are more likely to receive a larger portion of
their care from physicians’ offices, while 20- to 29-year-
olds are more likely receive more of their medical care
in the ER instead of outpatient facilities [9]. Despite this,
adults ages 65+use emergency services at a rate four
times that of adults under the age of 65 [10]. Higher edu-
cational attainment is also associated with more health-
care visits in general, but fewer ER visits, in comparison
to lower educational attainment [8]. Race and ethnic-
ity have also been associated with location of care: non-
Hispanic Black adults are more likely than non-Hispanic
White adults to utilize the ER [11]. Additionally, one of
the greatest predictors of where an individual seeks care
is health insurance status, which is closely tied to socio-
economic status. Compared to individuals with private
insurance, Medicare beneficiaries are twice as likely to
utilize the ER, while Medicaid beneficiaries are nearly
four times as likely to utilize the ER [12]. Other insurance
coverage factors, such as underinsurance and not being
insured, have also been cited as drivers of ER usage [13].

The state of Michigan was hit particularly hard at the
start of the COVID-19 pandemic in the United States. As
of July 31, 2020—the end date used in our study—there
had been over 160,000 confirmed cases of COVID-19 in
the state of Michigan and nearly 6,300 deaths [14]. We
examined sociodemographic predictors of care-seeking
behavior among a population-based sample of adults
with PCR-confirmed SARS-CoV-2 infection in Michigan
with onset on or before July 31, 2020. The current litera-
ture examines COVID-19 care-seeking measures among
select clinical [15, 16] and international populations
[17-19], as well as commentaries describing the scope
of access to care [20]. Thus far, relatively little is known
about healthcare utilization patterns among population-
based samples of people who tested positive for COVID-
19 and how these patterns vary by sociodemographic
factors. In the event of a future pandemic, this informa-
tion may help with resource allocation and preparedness.
We hypothesized that adults with lower socioeconomic
status, including uninsured individuals and Medicaid
recipients, will have lower odds of seeking medical care
for COVID-19, but higher odds of visiting the ER when
seeking care, compared to adults with higher socio-
economic status and private insurance. In determining
the sociodemographic predictors of healthcare utiliza-
tion during the COVID-19 pandemic, we aimed to pro-
vide evidence to support the healthcare response during
future public health emergencies and to lay the ground-
work for future studies examining healthcare needs dur-
ing the COVID-19 pandemic.
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Methods

Michigan COVID-19 Recovery Surveillance Study

The data for this study was collected through the Michi-
gan COVID-19 Recovery Surveillance Study (MI CReSS),
a joint effort by the University of Michigan School of
Public Health and the Michigan Department of Health
and Human Services to conduct surveillance of adults
diagnosed with COVID-19 in Michigan [21]. MI CReSS
is a population-based study that includes a probability
sample of adults who are at least 18 years old and have
record of a positive SARS-CoV-2 PCR test in the Michi-
gan Disease Surveillance System (MDSS). Individuals
were eligible for inclusion if they had sufficient data in
the MDSS, including their name, phone number, geo-
graphic information (county/zip code), and date of birth.
Individuals who were deceased or institutionalized (i.e.,
in psychiatric hospitals or prisons) were excluded.

This analysis includes data from the first three samples
of MI CReSS. The study utilized a stratified, probability
sample of eligible cases. The sampling strata included 13
geographic areas in Michigan: six emergency prepared-
ness regions [22] (each consisting of multiple counties),
six counties, and one city (Detroit) in southeast Michi-
gan. The study sample consisted of 4,000 cases drawn
from over 66,000 eligible individuals with COVID-19
onset between January 2020 and July 2020. This time-
frame was chosen because it encompasses the first, big
wave of COVID-19 cases in Michigan, which was a time
when access to healthcare was potentially the most lim-
ited due to stay-at-home orders and general hesitancy to
seek healthcare.

All individuals in the sample were mailed an introduc-
tory recruitment letter, which included a link to complete
the survey online. Respondents who did not complete the
survey online were called by trained interviewers who
conducted interviews in English, Spanish, or Arabic. A
total of 1,215 interviews were completed between June
23, 2020 and May 19, 2021, yielding a response rate of
31.8% and a cooperation rate of 51.6% [22]. To account
for nonresponse as well as chance imbalances in the sam-
ple, sampling weights were constructed using generalized
regression estimators [23] so that the weighted distribu-
tion of the sample matched the age and sex distribution
by geographic region of the sampling frame.

After excluding cases with missing data, the analytic
sample included 1088 cases. Missing data ranged from
0.2% (health insurance type) to 6.8% (living arrange-
ment). Analyses of where individuals sought care for
their COVID-19 illness were completed using a subsam-
ple containing the 677 cases who sought treatment for
COVID-19. Supplementary Fig. 1, a flowchart describing
the creation of the analytic sample and subsample, can be
found in Additional File 1.
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Care-seeking behaviors

Our primary outcome of interest was a binary indica-
tor of whether survey respondents sought treatment for
their COVID-19 symptoms. In the MI CReSS survey,
respondents were asked, “Besides testing, did you seek
treatment for COVID-19 illness from any of the follow-
ing places?” They were then asked to reply “yes” or “no”
to the following options: primary care physician/fam-
ily doctor, urgent care clinic, ER, retail clinic/pharmacy;,
and somewhere else (specify). Respondents were classi-
fied as having not sought care if they answered “no” to
seeking care from a primary care physician/family doc-
tor, urgent care clinic, ER, and retail clinic/pharmacy, and
they either said they did not seek care from somewhere
else or had missing data for the somewhere else variable.
If respondents answered “yes” to any of the options, they
were classified as having sought care. After examining
whether respondents sought care, we further broke down
the analyses to examine where respondents sought care.
We used two additional binary outcomes defined among
the subset of the sample that did seek care. If the respon-
dent replied “yes” to having sought care at care from a
primary care physician/family doctor (PCP) — regardless
of where else they may have sought COVID-19 treatment
— they were coded as having sought care from a PCP.
Similarly, regardless of any other places they sought care,
if a respondent answered that they had visited the ER,
they were coded as having sought care from an ER. The
referent group for these analyses was having sought care
from somewhere other than a PCP or ER, respectively.

Sociodemographic predictors

The sociodemographic predictors in this study included
age (18-34, 35-54, 55-64, 65+), sex (male, female), race
and ethnicity (Hispanic, non-Hispanic White, non-His-
panic Black, another race or ethnicity), annual household
income (<$35,000, $35,000-$74,999, > $75,000), educa-
tional attainment (high school education or less, some
college or technical school, college graduate), marital
status (married or living with a partner in a marriage-like
relationship, widowed/divorced/separated/never mar-
ried), and living arrangement (owns home, rents home,
other arrangement).

To account for income missingness (12.3% of the com-
bined sample), we used the weighted sequential hot-deck
(WSHD) method [24] and hot deck propensity score
(HDPS) imputation [25] to impute annual household
income under the missing at random assumption.

Health insurance type

Respondents reported insurance status and type of insur-
ance, if any, at the time of their COVID-19 illness. If an
individual identified more than one type of health insur-
ance, we applied an algorithm to determine what type of
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insurance was most likely to cover their COVID-19 care
as their primary payer [26, 27], prioritizing private insur-
ance, followed by Medicare, Medigap, military-related
healthcare (e.g., TRICARE, CHAMPVA, VA healthcare),
Medicaid, and the Indian Health Service. After applying
the algorithm, the following final categories of insurance
type were established to ensure adequate sample sizes:
private, Medicare, Medicaid, other, and uninsured.

Symptom severity

Respondents reported their symptom severity when
symptoms were at their worst as asymptomatic, mild,
moderate, severe, or very severe. Due to testing limi-
tations early in the pandemic, only a small number of
asymptomatic individuals were included early in the
study, and an asymptomatic answer choice was not avail-
able in the survey tool early on in data collection. Most
individuals who denied all symptoms selected the mild
option. Other respondents who were missing the symp-
tom severity variable (and denied all symptoms) were
assigned to the asymptomatic/mild category so that they
were included in the analysis (n=7).

Analysis

We performed a series of four sequentially adjusted logis-
tic regression models for each of our outcome variables
(i.e., sought care, primary care, ER). Model 1 was unad-
justed; Model 2 included sociodemographic predictors;
Model 3 added health insurance; and Model 4 added self-
reported severity of symptoms. Unadjusted and adjusted
odds ratios were reported with 95% confidence intervals.
All adjusted models additionally controlled for sample
and survey mode.

Sensitivity analysis

We conducted two sensitivity analyses to further under-
stand our results. The first was a multinomial logistic
regression investigating predictors of primary care only,
emergency room only, or both primary care and emer-
gency care, compared to other locations, in order to
understand the overlap of primary care and emergency
care use. We created a new outcome variable defined as
“Primary Care, but not Emergency Room,” “Emergency
Room, but not Primary Care,” “Primary Care and Emer-
gency Room,” and “Sought care but not from Primary
Care or the Emergency Room,” and reran the regression
models to examine predictors. The second sensitivity
analysis adjusted for an additional covariate: pre-exist-
ing conditions. The survey asks respondents to answer
“yes” or “no” to whether a doctor or health professional
has ever told them that they had following comorbidi-
ties: Emphysema or chronic obstructive pulmonary dis-
ease (COPD); asthma; diabetes; heart disease; high blood
pressure; liver disease, kidney disease; stroke or other
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cerebrovascular disease; cancer; immunosuppressive
condition; autoimmune condition; physical disability;
psychological/ psychiatric condition; and any other con-
dition. The number of comorbidities for each respondent
was then summed and categorized as “0 Comorbidities,”
“l1 Comorbidity,” “2 Comorbidities,” or “23 Comorbidi-
ties” We examined the regression models additionally
adjusting for comorbidities as a sensitivity analysis rather
than including the covariate in the main models because,
while it may be an important predictor of care-seeking
behavior, it may also be a mediator between sociodemo-
graphic factors and care-seeking behavior.

SAS version 9.4 and Stata SE, version 18 were used for
data analyses, including adjustment for weights and the
complex survey design [28, 29]. This analysis was consid-
ered exempt by the University of Michigan Institutional
Review Board (HUMO00194114).

Results

Descriptive analysis

The study sample was majority female (56.6%), non-His-
panic White (52.1%), and younger than 55 (25.4% 18-34
years old, 40.6% 35-54 years old) (Table 1). Most respon-
dents (71.4%) had private health insurance, while 8.6%
reported not having health insurance. Roughly a fifth of
respondents categorized their symptoms as very severe
(21.3%), while just under a third labeled their symp-
toms severe (30.9%). Most respondents sought care for
COVID-19 (62.7%), with a slightly greater percentage
seeking care from a primary care office (36.4%) versus the
ER (32.3%).

Care-seeking behavior

In all adjusted models, the odds of seeking care were
greater among older age groups in comparison to 18- to
34-year-olds, with the greatest odds among respondents
over the age of 65 (Table 2, Model 2: aOR=3.95, 95% CI:
2.32, 6.73). Sex, race and ethnicity, income, education,
marital status, living arrangement, and health insurance
type were not associated with care-seeking in the final
adjusted model. However, race and ethnicity, income,
education, and health insurance type were statistically
significant in the unadjusted models. In the final adjusted
model, respondents with very severe symptoms had 14.45
times higher odds (Model 4: 95% CI: 7.73, 27.01) of seek-
ing care than respondents who reported mild symptoms.

Care location

The results of the logistic regression models investi-
gating primary care and ER usage among respondents
who sought care are shown in Tables 3 and 4, respec-
tively. Females had higher odds of seeking care from
a primary care physician than males (Table 3, Model 2:
aOR=1.72, 95% CI: 1.15, 2.55), while non-Hispanic Black
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Table 1 Description of analytic sample (n=1088), Ml CReSS

Weighted Fre-

Percent quen-
<y

Sex

Male 43.4% 435

Female 56.6% 653
Age Group

18t0 34 254% 258

35to 54 40.6% 420

55to 64 20.0% 228

65+ 14.0% 182
Race and Ethnicity

Hispanic 11.1% 107

Non-Hispanic White 52.1% 654

Non-Hispanic Black 24.5% 212

Another race or ethnicity 12.3% 115
Annual Household Income

<$35,000 31.7% 329

$35,000-$74,999 29.5% 332

$75,000+ 38.9% 427
Education

High school education or less 274% 286

Some college or technical school 35.1% 392

College graduate 37.5% 410
Marital Status

Widowed, divorced, separated, or never 38.8% 405
married

Married or living with a partner in a marriage-  61.2% 683
like relationship
Living Arrangement

Rent 25.8% 256

Own 62.2% 704

Other arrangement 12.1% 128
Health Insurance

Uninsured 8.6% 92

Private 71.4% 794

Medicare 8.6% 91

Medicaid 8.8% 81

Another type 2.6% 30
Self-Reported Symptom Severity

Mild 24.1% 260

Moderate 23.7% 274

Severe 30.9% 328

Very severe 21.3% 226
Care-seeking Behavior

Did not seek care 37.3% 411

Sought care 62.7% 677
Care Location

Went to Primary Care Provider 36.4% 399

Went to Emergency Room 32.3% 347

respondents had lower odds of seeking care from a pri-
mary care physician (Model 2: aOR=0.28, 95% CI: 0.17,
0.46) compared to non-Hispanic White respondents.
Additionally, respondents who had living arrangements

Page 5 of 12

besides owning or renting their homes (which often con-
sisted of staying with a friend or family member) sought
care from primary care physicians less often than those
who owned their homes (Model 2: aOR=0.36, 95% CI:
0.18, 0.71). Respondents with a high school education or
less had nearly half the odds of seeking care from a pri-
mary care physician in comparison to respondents with
a college degree (Model 2: aOR=0.53, 95% CI: 0.31, 0.89).
Similarly, the uninsured population had much lower odds
of seeking care from a primary care physician compared
to respondents with private health insurance (Model
3: aOR=0.19, 95% CI: 0.09, 0.42). There were no asso-
ciations between age, marital status, or self-reported
symptom severity and seeking care from a primary care
physician.

For the analysis of ER utilization, women had 0.69
times the odds of visiting the ER compared to men
(Table 4, Model 2: 95% CI:0.47, 1.00). Increasing age was
associated with more ER utilization, such that respon-
dents in the 55- to 64-year-old (Model 2: aOR=2.50, 95%
CIL 1.31, 4.77) and 65+ (Model 2: aOR=3.38, 95% CL
1.69, 6.77) age groups had higher odds of visiting the ER
for their COVID-19 symptoms than respondents ages 18
to 34. Additionally, individuals who reported an annual
income below $35,000 per year (Model 2: aOR=2.03, 95%
CI: 1.18, 3.50) had roughly two times the odds of seek-
ing care for their COVID-19 symptoms in the ER rela-
tive to individuals who reported an income over $75,000.
Unlike the results seen for primary care, there was an
association between self-reported symptom severity
and ER utilization. More specifically, respondents with
greater severity of symptoms had increasing odds of visit-
ing the ER in comparison to those with mild symptoms
(Model 4: Severe: aOR=2.90, 95% CI: 1.55, 5.45; Very
Severe: aOR=6.63, 95% CI: 3.33, 13.20). There were no
associations between race and ethnicity, education, mari-
tal status, living arrangement, or health insurance type
and seeking care at an ER in the final adjusted models.
However, there were statistically significant associations
between race and ethnicity, education, marital status, and
health insurance type and seeking care at an ER in the
unadjusted models.

Sensitivity analysis

The results of the first sensitivity analysis, examining the
predictors of care-seeking for primary care alone, emer-
gency care alone, or both primary care and emergency
care can be found in Supplementary Table 1 in Addi-
tional File 2. The results of this analysis largely confirm
what we found in our main analyses, namely that sex,
race and ethnicity, and health insurance were associ-
ated with primary care and age group and self-reported
symptom severity are associated with emergency care.
We also found that age group, race and ethnicity, health
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Table 2 Predictors of seeking care for COVID-19 using logistic regression (n=1088), MI CReSS
M (2 (3) (4)
Odds 95% ClI Odds 95%Cl Odds 95%Cl Odds 95% Cl
Ratio Ratio Ratio Ratio
Sex
Male 1.00 1.00 1.00 1.00
Female 1.01 [0.76, 1.34] 1.04 [0.77,142] 1.04 [0.76,1.43] 0.99 [0.71,1.38]
Age Group
18to0 34 1.00 1.00 1.00 1.00
35to 54 3.65%*  [2.55,5.23] 3.34%%* [2.24,498] 336*** [2.24,5.04] 291%* [1.91,445]
5510 64 3789 [247,5.80] 3.28%% [2.03,531] 334*** [2.06,542] 251 [1494.23]
65+ 4.89***  [3.05,7.84] 395 [232,6.73] 3.89*** [2.24,6.77] 4.00%* [221,7.24]
Race/Ethnicity
Hispanic 1.66* [1.02,270] 155 [0.89,2.69] 148 (0.85,2.57] 1.14 [0.61,2.10]
Non-Hispanic White 1.00 1.00 1.00 1.00
Non-Hispanic Black 1.72%* [1.20,2.47] 1.03 [0.68,1.56] 1.03 [0.68,1.55] 0.94 [0.60, 1.45]
Another race/ethnicity 1.61% [1.02,253] 159 [096,2.64] 1.53 [092,2.54] 146 [0.86, 2.50]
Annual Household Income
<$35,000 1.36 [0.98,1.90] 139 [0.90,2.16]) 1.27 [0.79,2.02] 1.22 [0.72,2.05]
$35,000-$74,999 1.15 [0.82,1.61] 1.23 [0.84,1.81] 1.22 [0.83,1.80] 1.07 [0.70,1.62]
$75,000+ 1.00 1.00 1.00 1.00
Education
High school education or less 1.58*% [1.11,2.25] 1.04 [068,1.58] 1.01 [0.66,1.54] 122 [0.77,1.92]
Some college or technical school 1.15 [0.84,1.59] 1.04 [0.72,1.48] 1.02 [0.71,1.46] 1.00 [0.68, 1.45]
College graduate 1.00 1.00 1.00 1.00
Marital Status
Widowed, divorced, separated, or never married 0.81 [061,1.08] 0.94 [065,134] 094 [0.65,1.35] 0.96 [0.65,1.42]
Married or living with a partner in a marriage-like 1.00 1.00 1.00 1.00
relationship
Living Arrangement
Rent 0.82 [0.59, 1.13] 1.07 [0.69,1.64] 1.02 [0.66,1.58] 0.94 [0.60, 1.48]
Own 1.00 1.00 1.00 1.00
Other arrangement 0.68 [045,1.05]  1.09 [0.64,1.85] 1.03 [0.60,1.76] 0.97 [0.54,1.72]
Health Insurance Type
Uninsured 1.01 [0.61,1.65] 143 [0.80,2.54] 1.41 [0.77,2.58]
Private 1.00 1.00 1.00
Medicare 1.89% [1.08,3.29] 1.35 [0.71,257] 1.18 [0.59,2.37]
Medicaid 1.21 [0.72,2.05] 1.31 [067,2.54] 1.29 [0.60, 2.78]
Another Type 1.30 [0.55,3.10] 1.14 [046,2.85] 1.18 [0.46, 3.00]
Self-Reported Severity of Symptoms
Mild 1.00 1.00
Moderate 2.30***  [1.55,342] 2.23%*  [1.46,342]
Severe 4177 [2.82,6.17] 344 [2.28,5.19]
Very severe 19.77*** [10.87,35.97] 14.45*** [7.73,27.01]

*p<0.05, ** p<0.01, *** p<0.001

The weighted population size was n=59,837, which reflects the Michigan population with PCR-confirmed COVID-19 who sought care during this period. Model 1
is unadjusted. Model 2 is adjusted for sociodemographic variables (sex, age group, race/ethnicity, education, marital status, and living arrangement). Model 3 is
adjusted for sociodemographic variables and health insurance type. Model 4 is adjusted for sociodemographic variables, health insurance type, and self-reported
severity of symptoms. Models 2-4 are additionally controlled for survey type (online versus phone) and sample.

insurance, and self-reported severity of symptoms were
associated with seeking care both from primary care
and the emergency room. We present this as a sensitiv-
ity analysis rather than our main analysis due to a low
correlation between seeking care at the two locations

(R=-0.3409, p<0.001), and due to small sample sizes in
some of the groups.

Additional File 3 contains Supplementary Tables 2—4,
the results of the sensitivity analysis adjusting for pre-
existing conditions. The results in Supplementary Table 2
(care-seeking analysis) and 3 (primary care analysis)
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Table 3 Predictors of seeking care from a primary care provider using logistic regression (n=677), Ml CReSS

(M (2) (3) (4
Odds 95%Cl Odds 95%Cl Odds 95%Cl Odds 95%Cl
Ratio Ratio Ratio Ratio
Sex
Male 1.00 1.00 1.00 1.00
Female 1.34 [0.95,190] 1.72** [1.15,255] 1.69*% [1.12,254] 1.77%%  [1.17,2.67]
Age Group
18to0 34 1.00 1.00 1.00 1.00
35to 54 1.65 [0.99,2.75] 144 [0.82,2.53] 1.30 [0.72,238] 134 [0.74,2.42]
55to 64 1.78*  [1.00,3.14] 152 [0.80,2.90] 144 [0.73,2.84] 150 [0.76,2.95]
65+ 0.88 [0.49,1.59] 0.78 [0.39,1.57] 0.71 [0.34,1.50] 0.69 [0.33, 1.46]
Race/Ethnicity
Hispanic 046**  [0.27,0.80] 0.65 [0.35,1.21] 087 [044,1.711 092 [0.46, 1.84]
Non-Hispanic White 1.00 1.00 1.00 1.00
Non-Hispanic Black 0.31*** [0.21,048] 0.28** [0.17,046] 0.27*** [0.16,045] 0.27*** [0.16,0.44]
Another race/ethnicity 0.78 [045,1.37] 093 [0.50,1.71]1 1.05 [0.55,2.00] 1.05 [0.56, 2.00]
Annual Household Income
<$35,000 045*** [0.30,0.68] 091 [0.54,1.54] 1.06 [0.60, 1.86] 1.06 [0.60, 1.87]
$35,000-$74,999 0.50**  [0.32,0.77] 0.72 [0.44,1.16] 0.74 [045,1.21] 076 [0.46, 1.25]
$75,000+ 1.00 1.00 1.00 1.00
Education
High school education or less 041*** [0.27,063] 0.53* [0.31,0.89] 0.52* [0.31,0.88] 0.50* [0.29, 0.85]
Some college or technical school 0.79 [0.52,1.19] 097 [061,1.54] 0.98 [061,1.57] 097 [0.60, 1.55]
College graduate 1.00 1.00 1.00 1.00
Marital Status
Widowed, divorced, separated, or never married 0.68* [0.48,097] 1.11 [0.73,1.70] 1.11 [0.71,1.71] 112 [0.72,1.73]
Married or living with a partner in a marriage-like 1.00 1.00 1.00 1.00
relationship
Living Arrangement
Rent 049*** [0.32,0.73] 0.65 [0.40,1.06] 0.77 [046,1.29] 0.77 [0.46, 1.28]
Own 1.00 1.00 1.00 1.00
Other arrangement 0.31*** [0.18,0.56] 0.36** [0.18,0.71] 044*  [0.22,0.88] 042* [0.22,0.83]
Health Insurance Type
Uninsured 0.17%** 10.08, 0.36] 0.19%** [0.09,042] 0.19*** [0.09,0.42]
Private 1.00 1.00 1.00
Medicare 040**  [0.23,0.71] 0.62 [031,1.24] 063 [0.31,1.26]
Medicaid 0.52*  [0.28,0.98] 067 [032,141] 067 [0.32,1.41]
Another Type 0.94 [0.32,2.73] 1.00 [0.31,3.24] 1.09 [0.34,3.53]
Self-Reported Severity of Symptoms
Mild 1.00 1.00
Moderate 1.24 [0.68, 2.25] 0.66 [0.34, 1.28]
Severe 133 [0.76,2.32] 0.84 [0.44,1.60]
Very severe 1.01 [0.58,1.78] 0.68 [0.35,1.33]

*p<0.05, ** p<0.01, *** p<0.001

This analysis was done using a subsample of respondents who did seek care. The weighted population size was n=37,499, which reflects the Michigan population
with PCR-confirmed COVID-19 who sought care during this period. Model 1 is unadjusted. Model 2 is adjusted for sociodemographic variables (sex, age group, race/
ethnicity, education, marital status, and living arrangement). Model 3 is adjusted for sociodemographic variables and health insurance type. Model 4 is adjusted for
sociodemographic variables, health insurance type, and self-reported severity of symptoms. Models 2-4 are additionally controlled for survey type (online versus
phone) and sample.

confirmed the results in the main analysis. The results or renting a home, and seeking care from an ER, respec-
in Supplementary Table 4 (emergency room) differed tively, that were not present in the main analysis. How-
slightly from the main analysis. More specifically, we ever, these associations were all in the same direction
found significant associations between identifying as as, and of a comparable magnitude to, those in the main
Hispanic, having a household income less than $35,000  analysis, so we do not consider this a cause for concern.
per yvear, having a living arrangement other than owning
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Table 4 Predictors of seeking care from an emergency room using logistic regression (n=677), MI CReSS
(M (2) (3) (4)
Odds 95%Cl Odds 95%Cl Odds 95%Cl Odds 95%Cl
Ratio Ratio Ratio Ratio
Sex
Male 1.00 1.00 1.00 1.00
Female 0.84 [0.59,1.18] 0.69 [0.47,1.00] 0.70 [047,1.02] 0.66* [0.44,0.99]
Age Group
18to0 34 1.00 1.00 1.00 1.00
35to 54 147 [0.88,247] 1.57 [0.87,2.83] 1.50 [0.83,2.72] 1.27 [0.70,2.31]
55to 64 242 [1.36,4.28] 250*  [1.31,477] 239** [1.25,457] 1.83 [0.94, 3.55]
65+ 3.60%** [1.95,6.67] 338%* [1.69 677] 293** [142,604] 296** [1.40,6.28]
Race/Ethnicity
Hispanic 0.81 [047,141]1 0.76 [0.41,140] 0.74 [0.39,1.40] 0.55 [0.29,1.06]
Non-Hispanic White 1.00 1.00 1.00 1.00
Non-Hispanic Black 201 [1.32,3.06] 141 [0.87,2.27] 143 [0.88,232] 135 [0.82,2.24]
Another race/ethnicity 091 [0.53,1.56] 087 [0.48,1.55] 0.79 [0.44,1.44] 0.75 [0.40,141]
Annual Household Income
<$35,000 216 [143,326] 203* [1.18,350] 169  [0.95,3.03] 166 [0.90, 3.07]
$35,000-574,999 1.53% [1.01,233] 1.52 [0.94,248] 1.51 [0.93,246] 1.34 [0.81,2.21]
$75,000+ 1.00 1.00 1.00 1.00
Education
High school education or less 1.65% [1.08,252] 123 [0.74,2.04] 1.20 [0.72,2.00] 147 [0.84, 2.55]
Some college or technical school 1.79%*  [1.19,268] 146 [095,2.24] 147 [095,2.26] 147 [0.95, 2.27]
College graduate 1.00 1.00 1.00 1.00
Marital Status
Widowed, divorced, separated, or never married 1.48*% [1.04,2.10] 117 [0.76,1.80] 1.17 [0.76,1.79] 1.15 [0.74,1.79]
Married or living with a partner in a marriage-like 1.00 1.00 1.00 1.00
relationship
Living Arrangement
Rent 1.38 [0.92,2.06] 1.30 [0.80,2.11] 1.20 [0.73,197] 1.20 [0.71,2.02]
Own 1.00 1.00 1.00 1.00
Other arrangement 1.71 [0.96,3.03] 1.94 [099,3.78] 1.72  [087,341] 192 [0.96, 3.85]
Health Insurance Type
Uninsured 1.25 [0.66, 2.36] 152 [0.77,297] 144 [0.72,2.84]
Private 1.00 1.00 1.00
Medicare 3.15%* [1.69, 5.86] 2.15%  [1.02,453] 199 [0.93,4.25]
Medicaid 1.26 [0.67,2.34] 143 [066,3.09] 137 [0.59, 3.16]
Another Type 1.26 [0.46, 3.49] 1.37 [0.44,4.20] 145 [0.47,4.52]
Self-Reported Severity of Symptoms
Mild 1.00 1.00
Moderate 1.22 [0.65, 2.29] 1.97 [0.99,3.92]
Severe 232 [1.30,4.15] 2.90%** [1.55,545]
Very severe 4.95*** [2.73,8.99] 6.63%** [3.33,13.20]

*p<0.05,** p<0.01, *** p<0.001

This analysis was done using a subsample of respondents who did seek care. The weighted population size was n=37,499, which reflects the Michigan population
with PCR-confirmed COVID-19 who sought care during this period. Model 1 is unadjusted. Model 2 is adjusted for sociodemographic variables (sex, age group, race/
ethnicity, education, marital status, and living arrangement). Model 3 is adjusted for sociodemographic variables and health insurance type. Model 4 is adjusted for
sociodemographic variables, health insurance type, and self-reported severity of symptoms. Models 2-4 are additionally controlled for survey type (online versus

phone) and sample.

Discussion

To our knowledge, this is the first study to examine the
predictors of care-seeking behaviors in the first months
of the COVID-19 pandemic using a population-based
study of adults with PCR-confirmed SARS-CoV-2
infection in Michigan. Our results demonstrated that

sociodemographic characteristics, health insurance sta-
tus, and symptom severity were associated with care-
seeking behaviors early in the COVID-19 pandemic. The
decision to seek care was most influenced by the age of
the respondent, as well as their self-reported severity of
symptoms. Key predictors varied by the type of facility
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from which people chose to seek care. Adults who were
female, non-Hispanic White, privately insured, lived in
high income households, or were highly educated had
higher odds of seeking care from a primary care provider
compared to their counterparts. Alternatively, adults
who were male, older, or had more severe symptoms
had higher odds of seeking care from an ER compared to
their counterparts. These results indicate differential uti-
lization of healthcare services during the beginning of the
pandemic in Michigan and provide the basis for future
research on care locations and healthcare access needs
during pandemics and other emergency situations.

In our hypothesis, we expected people of lower socio-
economic status, including uninsured individuals and
Medicaid recipients, to be less likely to seek care over-
all, but more likely to visit the ER compared to adults
with higher socioeconomic status and private insurance.
Assuming people with more severe illness are more likely
to seek care from an ER, this would be in line with prior
studies which noted that racial and ethnic minoritized
populations, as well as those with lower socioeconomic
status, were more likely to develop severe COVID-19 ill-
ness [30, 31]. In our analysis, seeking care overall, as well
as from an ER, was associated with age and self-reported
symptom severity, which confirms the prior assumption.
However, our results did not show that racial and ethnic
minoritized individuals and individuals who had a high
school education or less were more likely to seek care
overall or from an ER in the adjusted models. A poten-
tial explanation for this is that social inequities may have
contributed to our results in a different way. Our analy-
ses were only able to include adults who received PCR-
testing. Because of the limited availability of COVID-19
testing early in the pandemic, our sample may have been
biased towards individuals with more resources and bet-
ter access to care. Theoretically, this would make it more
difficult to detect the results we expected. However, we
are unable to ascertain whether social inequities influ-
enced our results in this way without further analyses.
Additionally, another limitation of our study was that
respondents had to be alive at the time of survey admin-
istration, which means that our survey did not capture
people who died acutely from COVID-19. Given that
racial and ethnic minoritized populations and individu-
als with lower socioeconomic status were more likely to
develop severe COVID-19 illness [30, 31], it follows that
these individuals may have been more likely to die before
entering our sample. If we examined these associations
again during another phase of the pandemic when test-
ing was more readily accessible, or if we were able to bet-
ter include the population that died from COVID-19, it is
possible that our results would be more in line with what
we expected. Future pandemic response efforts need
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to consider these social inequities as they prepare and
appropriately allocate resources.

In terms of prior literature on care-seeking behaviors,
our results reflected many of the behaviors seen in both
day-to-day needs and prior pandemics. For instance,
studies investigating age and health insurance in rela-
tion to care-seeking behaviors prior to the COVID-19
pandemic reaffirm our findings that older adults are
more likely to seek care than their counterparts [4, 7, 10].
Additionally, trends in prior literature indicate that mar-
ried people are less likely than unmarried people to go
to the ER, but more likely to seek care overall [8]. Our
results regarding marital status were largely null, and we
did not find statistical differences in our adjusted models
between married people and unmarried people for seek-
ing care or going to a primary care provider or an ER.
Other studies investigating care-seeking trends during
prior pandemics, such as the HIN1 pandemic in 2009,
also reaffirm the relationships we see in our results. For
instance, during the HIN1 pandemic, women and people
over the age 65 were more likely to seek care than men or
adults ages 18 to 64 [4]. Our results showed that, over-
all, there were no statistical differences in care-seeking
behavior by sex, but women were more likely to visit
a primary care provider than men, and men were more
likely to go to the ER than women. Additionally, we saw
increasing odds of seeking care with age. However, it is
important to note that this trend was also seen when
looking at ER visits, but not primary care visits. This sug-
gests that the predictors of care-seeking behaviors during
the COVID-19 pandemic are comparable to such predic-
tors in prior pandemics.

Despite these similarities, there are also some pat-
terns from prior literature, particularly in day-to-day
care-seeking, that were not affirmed in our analyses. For
example, prior literature suggests that younger adults
are more likely to visit the ER and less likely to visit a
primary care provider in comparison to older adults [9].
The opposite patterns came through in our data. Another
difference we noticed was that in typical times, Medicaid
beneficiaries often use the ER at higher rates than Medi-
care beneficiaries [12]. In our data, the reverse was true.
We saw associations between Medicare and ER usage in
our partially adjusted models. However, once we added
symptom severity into the models, this association was
no longer statistically significant. This is likely because
Medicare serves mostly older individuals, and COVID-
19 is often more severe in the older population. The fact
that these day-to-day care-seeking trends are not reaf-
firmed in our data may be because the emergence of the
COVID-19 pandemic triggered unique care-seeking pat-
terns among certain populations.

Although there have been relatively few studies con-
ducted on care-seeking behaviors during the COVID-19
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pandemic, the available research reflects some of the
relationships we identified in our analysis. For example,
a study of a New York City health system between March
20 and May 18, 2020, found that adults ages 65+were
more likely to seek COVID-19 care from an ER—at
least as their first encounter with the healthcare sys-
tem—rather than through telehealth or at an outpatient
office [16]. The same study showed a higher probability
of non-Hispanic Black individuals initially seeking care
at an ER as opposed to an outpatient office or via tele-
health when compared to non-Hispanic White individu-
als [16]. This relationship was also seen in a study of 13
U.S. states where non-Hispanic Black individuals under
the age of 75 were more likely than non-Hispanic White
individuals under 75 to seek COVID-19 care from an ER
[32]. However, that study reported no difference between
non-Hispanic Black individuals and non-Hispanic White
individuals when looking at adults over the age of 75 in
terms of ER utilization [32]. In our adjusted models, non-
Hispanic Black respondents had greater odds of seeking
care at an ER compared to non-Hispanic White respon-
dents, but this finding lacked statistical significance.
Additionally, our results showed differences by race and
ethnicity in seeking care from primary care offices, with
non-Hispanic White respondents having higher odds of
visiting primary care offices in comparison to non-His-
panic Black respondents. Lastly, a study examining the
healthcare utilization of non-hospitalized COVID-19
patients 28—180 days post-diagnosis in a Georgia health
system showed several trends similar to our study. A
greater percentage of individuals ages 65+sought care
28-180 days post-diagnosis compared to 18- to 49-year-
olds [33]. Likewise, more women sought outpatient care
during this timeframe than men [33]. To our knowledge,
there have not been any other papers published about
the other predictors of seeking COVID-19 care that we
investigated in this paper.

Our study design is strong in that it utilizes a popula-
tion-based sample — something that has not been com-
mon in COVID-19 research thus far, but which can
provide more generalizable estimates. However, the pop-
ulation comes from a single state, Michigan, during the
early stages of the pandemic, so results may not be gen-
eralizable to other geographic areas during other time-
frames. Additionally, the sampling frame was restricted
in a few ways. Firstly, only non-institutionalized adults
who were alive at the time of sampling were included.
Secondly, the sample was drawn from the MDSS data-
base of individuals with record of a positive COVID-19
PCR test, thus the sample is subject to any biases result-
ing from limited COVID-19 testing access early in the
pandemic. This means that our sample may have a dis-
proportionate number of people who were identified as
higher risk patients or worked in healthcare, as these
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groups were more likely to meet the testing criteria while
tests were limited [34]. It also means that our sample
may reflect the disproportionate burden of COVID-19
on racial and ethnic minoritized populations, particu-
larly early in the pandemic [14, 35, 36]. The population
examined in this study was 52.1% non-Hispanic White,
24.5% non-Hispanic Black, and 11.1% Hispanic respon-
dents (Table 1), while the racial and ethnic breakdown of
the Michigan population is 78.8% non-Hispanic White,
14.1% non-Hispanic Black, and 5.7% Hispanic residents
[37]. Another potential limitation is non-response bias.
We had a response rate of 31.8%, so there is the potential
for this bias; however, weights were adjusted to reflect
the age and sex distribution of the sampling frame, which
helps minimize bias. We also recognize that our survey
is subject to reporting bias, as all our variables are self-
reported. Respondents may not remember the exact
type of facility or may have misclassified one of their
care locations. However, since we chose to focus on the
two most common types of providers, we believe the
probability of misclassification is low in our analysis. An
additional important consideration is that our data are
cross-sectional and therefore, unable to detect trends in
care-seeking over time.

By understanding how people choose to seek care
during a pandemic, we can make sure that we are allo-
cating resources to the right places during future public
health emergencies. Our results showed that seeking care
overall was most strongly associated with age and self-
reported severity of symptoms. Similarly, seeking care
at an ER was associated with sex, age, and self-reported
severity of symptoms. Furthermore, seeking care from a
primary care provider was associated with sex, race and
ethnicity, living arrangement, education, and type of
health insurance. This evidence provides the foundation
for future research needed on care-seeking behaviors.
Additional studies examining specific barriers to seek-
ing care in the COVID-19 pandemic may help elucidate
necessary interventions. More specifically, investigation
of communication failures, paid sick leave, the availability
of childcare services, and access to transportation would
provide further insight into unmet needs during the
COVID-19 pandemic, and potential inequities that could
be resolved through policy intervention.

Conclusion

Our analysis demonstrated that age and self-reported
severity of symptoms were associated with whether adult
Michiganders sought care for COVID-19. Additionally,
sex, race and ethnicity, living arrangement, education,
and type of health insurance were associated with seeking
care from a primary care physician. In contrast, sex, age,
and self-reported severity of symptoms were associated
with seeking care from an ER. Future efforts should focus
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on promoting access to care and breaking down barriers
to receiving care in order to achieve health equity.
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