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Characteristics with Protective Health Behaviors and
Reasons for Leaving the Home During COVID-19
Katie Burford, Erin Dooley, Kevin Lanza and Gregory Knell
Background: Few data exist on the characteristics of U.S. adults’ compliance with movement restrictions
(i.e., “stay-at-home” orders) and protective health behaviors during the COVID-19 pandemic.
Purpose: To evaluate the associations of individual- and area-level characteristics (urbanicity) with reasons for leaving home and subsequent protective health behaviors during the COVID-19 pandemic.
Methods: A convenience sample of U.S. adults (N = 2,441) completed a 15-minute self-report online
questionnaire. Exclusion criteria included: 1) missing ZIP; 2) currently sick with COVID-19; 3) difficulty
with errands; and 4) “essential service” employment. Multivariable logistic regression models estimated
the odds of citing reasons for leaving home and protective health behaviors by levels of urbanicity and
sociodemographic factors. Data collection and analyses were conducted between April and June 2020.
Results: The analytic sample (n = 1,374) was primarily Non-Hispanic white (79%), female (72%), urban
residents (43%), and college degree or higher (85%). Rural residents (versus urban residents) had lower
odds of wearing a mask (OR = 0.60, 95%CI:0.43–0.83). Women (versus men) had lower odds of leaving
the home for shopping (grocery: OR = 0.51, 95%CI:0.31–0.80; essential: OR = 0.68, 95%CI:0.52–0.88),
and higher odds of social distancing (OR = 2.34, 95%CI:1.12–4.85) and wearing a mask (OR = 1.58,
95%CI:1.20–2.08). Older adults [(≥50 years) versus younger adults (18–34 years)], had higher odds of
leaving home for grocery shopping (OR = 2.07, 95%CI:1.25–3.48) and higher odds of wearing a mask
(OR = 2.02, 95%CI:1.42–2.91).
Conclusions: The differences for leaving home and protective health behaviors by age, sex, and urbanicity
can be useful for future health promotion strategies to encourage best practices that limit the spread
of COVID-19.
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Introduction
On March 13, 2020, the novel Coronavirus Disease 2019
(COVID-19) was declared a national emergency in the U.S.
following the World Health Organization (WHO) characterization of the virus as a pandemic (Trump, 2020). After
the national declaration, movement restrictions (i.e.,
“stay-at-home” or “shelter-in-place” orders) were implemented between March 19-April 7, 2020 (Silverstein,
2020). Although policies varied by state, county, and
municipality, generally residents were required to stay at
home, unless one’s occupation was considered essential
or to carry out essential services. Proximal to these statewide orders, the Centers for Disease Control and Prevention (CDC) released recommended community mitigation
strategies to reduce the risk of infection, which included
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maintaining physical or social distance, wearing a face
mask, washing hands frequently, and cleaning and disinfecting frequently touched surfaces (Allegrante, Auld &
Natarajan, 2020; CDC, 2020a). With no pharmaceutical
treatments or vaccines currently available for the virus,
the combination of these protective health behaviors is
the only existing population-level health intervention.
The objectives of these strategies are to reduce transmission rates of COVID-19 until wide-scale vaccines and effective antiviral drugs are available (Andersen et al., 2006).
Given the reliance on human behavior to reduce community transmission of COVID-19, there remains a limited
understanding of the U.S. public’s compliance with these
protective health recommendations during state-wide
orders. In one report, April 7, 2020, was identified as the
peak of adherence to restrictive movement orders in the
U.S., with Americans staying at home for 93% of the day
(i.e., 22.3 hours) (Schaul, Mayes & Berkowitz, 2020). Based
on cell phone data, the researchers found Americans
were primarily visiting parks and grocery stores when
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they did leave the home, and individuals exhibited different propensities for leaving the home based on levels of
urbanicity—those living in rural areas tended to leave the
home more than those living in suburban and urban areas
(Schaul, Mayes & Berkowitz, 2020). Geographic differences
in health behaviors have also been observed across a variety of other health behaviors. For example, residents in
rural areas have been found to generally smoke more, eat
less nutritious foods, and engage in less leisure time physical activity compared to urban and suburban residents
(Eberhardt & Pamuk, 2004; Hartley, 2004). These behavioral disparities in rural health have been correlated with
limited health care resources and lower socioeconomic
status and may persist in COVID-19 behaviors (Hartley,
2004; Thomas, DiClemente & Snell, 2014). Preliminary
evidence exploring urban-rural differences in COVID-19
preventive behaviors among a convenience sample of
Chinese residents found that rural residents were less
likely to engage in preventive behaviors compared to
urban residents (Chen & Chen, 2020), however this has
yet to be explored in other samples. Additionally, there
is limited understanding for the differences in protective
health behaviors across sociodemographic characteristics,
which is needed for determining at-risk populations and
developing targeted public health interventions.
Ultimately, the behavioral decisions individuals make
during the pandemic are central to preventing community transmission. Despite the significance of these protective health behaviors, researchers have yet to explore
how urbanicity and sociodemographic characteristics
are associated with Americans’ reasons for leaving the
home and protective health behaviors during COVID-19
state-wide orders. Understanding these associations may
help to develop policies and public health communication efforts across a variety of communities, particularly
among those who are least compliant in following protective health behaviors and/or most vulnerable to the virus.
Therefore, the purpose of this study was to evaluate the
associations of urbanicity and sociodemographic characteristics with 1) reasons for leaving home and 2) protective health behaviors during the COVID-19 movement
restriction orders among a sample of U.S. adults.
Methods

Procedures, Recruitment, and Data Collection

Between April 15-May 5, 2020, adults residing in the
U.S. were asked to respond to an anonymous 15-minute
online survey on their health and related behaviors during
the COVID-19 pandemic. The survey included questions
related to the variables of interest in the present study
(reasons for leaving home and protective health behaviors) as well as a range of other self-reported behaviors, for
example sleep quality, tobacco use, alcohol consumption,
drug use, physical activity, and work productivity (Knell et
al., 2020). Potential participants were recruited through
the investigators’ social media platforms (i.e., Twitter,
Facebook, Instagram). Participants were provided a brief
overview of the study, informed their participation was
anonymous, that they could terminate the survey at any
time, and asked for informed consent prior to completing the survey. Study data were collected and managed

using REDCap electronic data capture tools hosted at the
XXXXX (Harris et al., 2009). This study was approved by the
Committee for the Protection of Human Subjects review
board at XXXXXX (IRB number: HSC-SPH-20-0346). All
procedures performed were in accordance with the ethical standards of the institutional research committee and
with the Declaration of Helsinki. Additionally, this study
was reported following the Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE) Statement guidelines (von Elm et al., n.d.).
Study sample

Approximately 47,796 social media users viewed or interacted with the social media postings during the recruitment period, of which a total of 2766 (5.8%) agreed to
participate and met the eligibility criteria (aged over 18
years and currently residing in the U.S.). After consenting,
the survey was submitted by 2,441 participants. For the
current study, participants were included in the analyses
if they reported a stay-at-home/shelter-in-place order at
the time of survey completion (n = 1,859 [76.2%]). Participants were excluded from analyses if they 1) had no ZIP
code (n = 26 [1.4%]); 2) were currently sick with COVID-19
(n = 27 [1.5%]); 3) had a physical, mental, or emotional
condition causing them serious difficulty with doing
errands (n = 39 [2.1%]); or 4) self-reported their employment as an “essential service” (n = 393 [21.1%]). Essential
service workers were excluded from these analyses due to
the potential need to leave their residence for work and
differences in necessity of protective health behaviors.
Measures
Reasons for Leaving Home

To assess reasons for leaving the home during COVID-19,
participants were asked to check all that apply to the
question, “For what reasons have you left your home during the “stay in place” order?” Responses included: 1) work,
2) grocery shopping, 3) other essential shopping, 4) exercise, and 5) walking dog. Individual responses were then
coded as yes/no based upon selection.
Protective Health Behaviors

Protective health behaviors were assessed with two questions. First, participants were asked to check all that apply
to the question, “If you leave your home for any reason,
what do you do to protect yourself when out in public?”
Responses included: 1) physical/social distancing, 2) protective mask, 3) wearing gloves, 4) using hand sanitizer, 5)
using disinfectant wipes, and 6) washing hands frequently.
Individual responses were then coded as yes/no based
upon selection. Second, participants were asked, “On
average, how many hours per day (out of 24-hours) have
you remained at home during the coronavirus outbreak?”
Those reporting more than 24 hours at home (n = 2) were
recoded as missing. Histograms and frequencies were
examined for hours spent at home. The median was determined as 23 hours and given this, a dichotomous variable
(yes/no) was created based on those that reported spending at least 23 hours inside the home (i.e., reported 23 or
24 hours at home). Further, the 23-hour cutoff value used
in this study is similar to stay-at-home orders in countries
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such as France, which allowed citizens only one hour of
leave per day (DW Made for Minds, n.d.).
Urbanicity

Levels of urbanicity (urban, suburban, and rural) were
based on the Department of Health and Human Services
definition where urban was defined as ZIP codes where
population density was over 3,000 persons per square
mile; suburban was defined as ZIP codes where population
density was between 1,000 and 3,000 persons per square
mile; and rural was defined as ZIP codes where population
density was less than 1,000 persons per square mile (Cyril,
Oldroyd & Renzaho, 2013; Department of Health and
Human Services, 2003). Population density was calculated
within a geographic information system (ArcGIS 10.6.1,
ESRI, Redlands, CA) from 2014–2018 American Community Survey 5-year estimates for total population per ZIP
Code Tabulation Area (ZCTA), and a Shapefile of ZCTAs
(U.S. Census Bureau, 2018a; U.S. Census Bureau, 2019).
Sociodemographic and health-related characteristics

COVID-19 sickness was self-reported based on, “Do you
think you have been sick from coronavirus/COVID-19?” and
for those selecting “Yes” or “Maybe”, a follow-up question
asking the outcome of the sickness – I have recovered, I
am still sick, or I was never sick. Those selecting “I am still
sick” were removed. Due to the study aims, participants
who selected “Yes” to the question, “Because of a physical,
mental, or emotional condition, do you have difficulty doing
errands alone such as visiting a doctor’s office or shopping?”
were also removed prior to analyses. Additionally, participants who selected “Yes” to the question, “Is your work
considered ‘essential services’?” were also removed prior to
analyses.
Sex was reported as sex at birth (male/female). Ethnicity
was based on selecting Hispanic or Latino (Yes/No). Race
options included: white, Black or African American,
Asian, American Indian/Alaska Native, Native Hawaiian
or Other Pacific Islander, and More than One Race. For
these analyses, based on distribution of responses, a single race/ethnicity category was coded, as “Non-Hispanic
white” or “Non-white.” Non-white included Hispanic,
Black or African American, Asian, American Indian/Alaska
Native, Native Hawaiian or Other Pacific Islander, and
More than One Race. Participants selected their current
age from a continuous list (18–85 years), which was
recoded into (18–24 years; 35–39 years; 50 years and
older) based on distribution of responses in order to obtain
adequate group sizes. Household income was measured
from ‘Less than $9,999’ to ‘Over $150,000’ in $10,000
category increments and subsequently categorized as
<$50,000; $50,000–$100,000; $100,000–$150,000;
and Over $150,000. Education was measured as ‘Never
attended school’; ‘Grades 1–8’; ‘Some high school’; ‘High
school graduate/GED’; ‘Some college/technical school’;
and ‘College graduate or more.’ Those selecting anything
other than ‘College graduate’ were recoded into ‘Not a
college graduate.’ Presence of children less than 18 years
of age living in the home was measured as free response
(maximum response allowed = 75 children) and categorized as ‘No’ if participants responded with 0 and ‘Yes’
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if participants responded with 1+ children. Measures of
health were depressive symptom severity (categorized into
‘none or mild’ and ‘moderate to severe’), measured by the
Patient Health Questionnaire (PHQ-9) (Kroenke, Spitzer &
Williams, 2001), and number of comorbidities selected,
including asthma, obesity, cancer, etc. (categorized into
‘none’ and ‘one or more’) (see Questionnaire in Replication
Package for a full list of measured comorbidities).
Statistical analysis

Descriptive analyses, including frequencies, percentages,
means, and standard deviations, were calculated for participant characteristics, reasons for leaving home, and
protective health behaviors. Logistic regression models
were used to estimate the odds [odds ratios (OR) and 95%
confidence intervals (CI)] of 1) leaving home (reasons) and
2) protective health behaviors by levels of urbanicity and
participant characteristics. Each outcome (5 reasons for
leaving home and 7 protective health behaviors) was modeled separately. The models were mutually adjusted for
the other factors of interest (urbanicity, sex, age, education, income, children in the home, depression symptom
severity, comorbidity). Variance inflation factors (VIF) (<5)
were used to determine the presence of multicollinearity
in the fully adjusted models. Analyses were performed
using the odds ratio (v1.0.2; Schratz, 2017) and car (Fox
& Weisberg, 2019) packages in RStudio version 1.2.5033
(RStudio, PBC., Boston, MA) and R version 3.6.2 (R Core
Team, 2019). Research materials, data, and syntax files are
available on Open Science Framework at the following
link: https://osf.io/3vxpy/?view_only=3f6aef5c86184b4
2910fcd41a0af0faf.
Results
The final analytical sample included 1,374 adults (71.7%
female, 78.8% non-Hispanic white) primarily living in
Texas (64.0%) (Table 1). Participants had a mean (± standTable 1: Participant characteristics of the sample
(N = 1374).
Characteristic

Total
% (n)

Urbanicity
Urban

43.2 (593)

Suburban

33.3 (458)

Rural

22.0 (302)

Missing

1.5 (21)

Sex
Male

28.0 (385)

Female

71.7 (985)

Missing

0.3 (4)

Race
Non-Hispanic white
Non-white

78.8 (1083)
18.6 (256)
(Contd.)
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Characteristic
Missing

Total
% (n)
2.5 (35)

Age
18–34

30.1 (414)

35–49

39.2 (539)

50 and older

29.9 (411)

Missing

0.7 (10)

Education
Not a college graduate
College graduate or more
Missing

15.3 (210)
84.6 (1162)
0.1 (2)

Income
<$50,000

10.1 (139)

$50,000–$100,000

24.5 (336)

$100,000–$150,000

24.7 (339)

Over $150,000

38.4 (537)

Missing

2.4 (33)

Children
No

56.3 (774)

Yes

42.3 (581)

Missing

1.4 (19)

Depressive Symptom Severity
None/Mild
Moderate to Severe
Missing

73.1 (1004)
20.1 (285)
6.2 (85)

Comorbidity
None

58.7 (807)

1 or more

41.3 (567)

Missing

–

ard deviation) age of 42.7 ± 14.0 years, and the majority
were college graduates (84.6%) with 63.1% reporting a
household income of $100,000 or more. About 40% of
participants were living with one or more comorbidities,
such as asthma (n = 196; 34.5%) and/or obesity (n = 130;
23.0%), and 20% were categorized as living with moderate to severe depressive symptom severity.
Of the five possible reasons for leaving the home that
were measured, participants reported, on average (M±SD),
leaving their home during stay-at-home orders for 2.4 ±
1.0 reasons total. The most commonly reported reasons
for leaving home by respondents were grocery shopping
(88.4%) and exercise (67.5%) (Figure 1). The models,
where estimates were mutually adjusted for all factors
of interest, are presented in Table 2. Rural residents had
higher odds of leaving home for work compared with
urban residents (OR = 1.64, 95%CI:1.03, 2.61). Women
reported significantly lower odds of leaving home for
work (OR = 0.56, 95%CI:0.38, 0.85), grocery (OR = 0.51,
95%CI:0.31, 0.80) and other essential shopping (OR =
0.68, 95%CI:0.52, 0.88) than men. The oldest age bracket
had significantly higher odds for grocery shopping (OR
= 2.07, 95%CI:1.25, 3.48) and the middle age bracket
had higher odds for leaving home for work (OR = 1.90,
95%CI:1.14, 3.20) compared to the youngest age bracket.
Compared to college graduates, those without a college
degree had significantly lower odds of leaving home for
grocery shopping (OR = 0.53, 95%CI:0.33, 0.87) and
exercise (OR = 0.69, 95%CI:0.49, 0.98). Compared to the
lowest income bracket, the highest income bracket had
significantly higher odds for leaving home to exercise (OR
= 1.69, 95%CI:1.06, 2.67) and for walking the dog (OR =
2.33, 95%CI:1.46, 3.80), and lower odds to leave for grocery shopping (OR = 0.38, 95%CI:0.16, 0.79). Those with
a household income between $100,000–$150,000 had
significantly higher odds for leaving home for walking
the dog (OR = 2.40, 95%CI:1.49, 3.94). There were no
significant differences between those reporting a household income between $50,000–$100,000 and the lowest
income bracket. Those living with one or more comorbidities had significantly lower odds of leaving home for

Figure 1: Prevalence of reported reasons for leaving home during COVID-19 pandemic among a convenience sample
of U.S. adults, 2020.
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Table 2: Adjusted odds for reasons for leaving home during COVID-19 pandemic movement restriction orders.
Reasons for Leaving Home
Grocery Shopping

Exercise

Walking Dog

Other Essential
Shopping

Work

AOR (95% CI)

AOR (95% CI)

AOR (95% CI)

AOR (95% CI)

AOR (95% CI)

N = 1374

Urbanicity (Referent = Urban)
Suburban

0.99 (0.65, 1.53)

1.06 (0.79, 1.43)

0.89 (0.68, 1.17)

0.76 (0.57, 1.00)

0.70 (0.42, 1.15)

0.89 (0.56, 1.46)

0.77 (0.56, 1.07)

0.78 (0.57, 1.06)

0.95 (0.70, 1.30)

1.64 (1.03, 2.61)

0.51 (0.31, 0.80)

0.85 (0.64, 1.13)

1.14 (0.88, 1.48)

0.68 (0.52, 0.88)

0.56 (0.38, 0.85)

1.52 (0.96, 2.40)

0.79 (0.56, 1.09)

1.12 (0.83, 1.53)

1.04 (0.76, 1.42)

1.90 (1.14, 3.20)

2.07 (1.25, 3.48)

0.77 (0.54, 1.09)

1.08 (0.78, 1.49)

1.31 (0.94, 1.81)

1.14 (0.64, 2.03)

0.69 (0.49, 0.98)

0.80 (0.56, 1.13)

1.17 (0.83, 1.63)

0.84 (0.46, 1.46)

Rural
Sex (Referent = Male)
Female

Age (Referent = 18–34 years)
35–49 years
50 years and older

Education (Referent = College graduate or more)
Not a college
graduate

0.53 (0.33, 0.87)

Household Income (Referent = <$50,000)
$50,000–$100,000

0.54 (0.23, 1.13)

1.48 (0.94, 2.33)

1.44 (0.90, 2.35)

0.94 (0.60, 1.49)

1.25 (0.61, 2.71)

$100,000–$150,000

0.50 (0.21, 1.06)

1.30 (0.81, 2.06) 2.40 (1.49, 3.94)

1.01 (0.64, 1.61)

0.97 (0.46, 2.18)

0.38 (0.16, 0.79)

1.69 (1.06, 2.67) 2.33 (1.46, 3.80)

0.98 (0.62, 1.55)

0.79 (0.38, 1.79)

0.94 (0.71, 1.23)

1.16 (0.88, 1.53)

0.86 (0.55, 1.35)

0.77 (0.57, 1.04)

0.97 (0.72, 1.31)

0.95 (0.70, 1.28)

1.08 (0.53, 1.21)

0.61 (0.47, 0.79)

1.13 (0.89, 1.45)

1.18 (0.92, 1.52)

0.80 (0.56, 1.14)

Over $150,000

Children (Referent = No)
Yes

1.05 (0.69, 1.62)

1.25 (0.93, 1.67)

Depressive Symptom Severity (Referent = None/Mild)
Moderate to
Severe

1.30 (0.83, 2.09)

Comorbidity (Referent = None)
1 or More

0.65 (0.45, 0.96)

CI confidence interval; OR odds ratio.
a
Adjusted models are mutually adjusted for all other variables.
b
Boldface indicates statistical significance (p < 0.05).

grocery shopping (OR = 0.64, 95%CI:0.45, 0.96) and exercise (OR = 0.61, 95%CI:0.47, 0.79).
Of the seven possible protective health behaviors that
were measured, participants reported, on average (M±SD),
engaging in 4.8 ± 1.3 behaviors total. Physical/social distancing (97.2%) and frequent hand washing (91.8%) were
the most commonly reported behaviors by participants
(Figure 2). The models, where estimates were mutually adjusted for all factors of interest, are presented in
Table 3. Suburban residents had significantly greater
odds (OR = 1.45, 95%CI:1.08, 1.94) of spending at least 23
hours inside the home compared to urban residents. Rural
residents had significantly lower odds of wearing a protective mask (OR = 0.60, 95%CI:0.43, 0.83) and gloves (OR
= 0.60, 95%CI:0.41, 0.88), compared to urban residents.
Compared to men, women had significantly higher odds of
physical/social distancing (OR = 2.34, 95%CI:1.12, 4.85);
washing hands frequently (OR = 1.72, 95%CI:1.11, 2.66);
wearing a protective mask (OR = 1.58, 95%CI:1.20, 2.08);
using hand sanitizer (OR = 1.48, 95%CI:1.09, 2.00); and
disinfectant wipes (OR = 1.82, 95%CI:1.40, 2.36). Those

in the oldest age bracket had significantly higher odds of
using protective masks (OR = 2.02, 95%CI:1.42, 2.91); disinfectant wipes (OR = 1.46, 95%CI:1.06, 2.02); and wearing gloves (OR = 2.63, 95%CI:1.81, 3.85); however, they
had significantly lower odds of using hand sanitizer (OR
= 0.65, 95%CI:0.45, 0.95) and spending at least 23 hours
inside the home (OR = 0.70, 95%CI:0.50, 0.98), compared
to the youngest age bracket. There were no significant
differences between the middle age bracket and the
youngest age bracket. Those without a college degree had
significantly lower odds of physical/social distancing (OR
= 0.41, 95%CI:0.18, 0.98) than those with a college degree
or more. Those with children had significantly higher odds
of using disinfectant wipes (OR = 1.43, 95%CI:1.09, 1.88).
Participants with moderate to severe depressive symptom
severity had significantly lower odds of physical/social
distancing (OR = 0.37, 95%CI:0.17, 0.84) compared to
those with none or mild symptom severity. Finally, compared to those without a comorbidity, those with one or
more had significantly higher odds of using hand sanitizer
(OR = 1.39, 95%CI:1.03, 1.88). No significant differences
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Figure 2: Prevalence of reported protective health behaviors during COVID-19 pandemic among a convenience sample
of U.S. adults, 2020.
by household income for any of the measured protective
health behaviors were found, when controlling for the
other participants characteristics.
Discussion
During the COVID-19 movement restriction orders, the
reasons for a convenience sample of U.S. adults leaving
their homes and their protective health behaviors were
explored. The major findings of this study were that in
this sample of U.S. adults, those who were male, older,
living without comorbidities, and residing in rural areas
had higher odds of leaving the home. Additionally, those
who were male, younger, and residing in rural areas had
lower odds of enacting various protective health behaviors. These findings suggest that encouraging protective
health behaviors is needed among specific sociodemographic populations including males, younger individuals,
and rural communities, especially as cases rise across the
U.S (CDC, 2020c).
State-wide orders were established by government officials to help mitigate the risk of COVID-19 hospitalizations
by mandating individuals stay home as much as possible
(Sen et al., 2020). Approximately 80% of CDC survey
respondents approved of state-wide movement restriction orders (Czeisler et al., 2020). This study supports this
finding as almost 70% of participants reported staying at
home 23 hours or more hours per day.
Reasons for leaving the home differed by sociodemographic characteristics. Leaving home to grocery shop was
reported by almost 90% of the sample, and the greatest
number of differences across populations was seen for
this activity. Individuals reporting household incomes of
$150,000 or more and those without a college education
were less likely to report leaving home to grocery shop.
The differences between household income may be due
to the availability of online shopping and delivery services
for those with the financial ability to do so. The use of
meal delivery services increased by an estimated 70% at
the end of March 2020 from the previous year (Hobbs,

2020; Savitz, 2020). For lower income and those without a
college degree, lower odds of leaving to grocery shop may
be due to possible use of food banks and food pantries
(Feeding America, 2020). Higher levels of education have
been found to be protective against food insecurity during
COVID-19 (Kent et al., 2020).
Income and education categories were also associated
with individuals leaving the home to exercise and/or walk
their dogs. Those in the highest income and education
categories, and those without a comorbidity were more
likely to leave the home to exercise and/or walk their
dogs. Evidence suggests that certain chronic conditions
may be associated with a higher risk of COVID-19 severity and death (CDC, 2020b; Yang et al., 2020). Therefore,
those with chronic conditions may have higher perceived
risk of disease and subsequently stay at home more. In
addition to perceived risk, the Health Belief Model suggests perceived barriers, benefits, and susceptibility are
predictive of behavior change (Rosenstock, 1974). Future
studies should consider including these constructs, such
as perceived risk, when studying leaving home and protective health behaviors during pandemics to examine this
association. Additionally, while this study only captured
two types of physical activity behaviors, researchers have
found the greatest reductions in walking during the early
COVID-19 time period occur among those in lower income
households (Dunton et al., 2020).
Individuals’ protective health behaviors also varied
by levels of urbanicity, sex, age, education, income, and
comorbidity status. The finding that suburban residents
were more likely to spend at least 23 hours inside the
home compared to urban residents may be because there
is typically more space available within suburban private
homes than in urban areas. Generally, suburban communities are characterized by large lots with single-family
detached homes and private yards (Ewing, 2008). In urban
areas single-family detached homes constitute only 57.5%
of all housing units with multifamily housing accounting
for a large percentage of housing (32.0%) (U.S. Census

0.99 (0.35, 2.82)

50 years and older

0.41 (0.18, 0.98)

0.57 (0.12, 2.07)

Over $150,000

1.87 (0.87. 4.31)

0.37 (0.17, 0.84)

0.94 (0.61, 1.46)

0.82 (0.50, 1.38)

1.50 (0.92, 2.48)

1.45 (0.66, 3.06)

1.45 (0.55, 2.58)

1.22 (0.60, 2.69)

1.11 (0.62, 2.13)

0.81 (0.45, 1.46)

0.67 (0.38, 1.17)

1.72 (1.11, 2.66)

1.05 (0.61, 1.86)

0.99 (0.61, 1.62)

AOR (95% CI)

Washing hands
frequently

CI confidence interval; OR odds ratio.
a
Adjusted models are mutually adjusted for all other variables.
b
Boldface indicates statistical significance (p < 0.05).

1 or More

Comorbidity (Referent = None)

Moderate to Severe

Depressive Symptom Severity (Referent = None/Mild)

Yes

1.32 (0.59, 3.02)

0.83 (0.16, 3.32)

$100,000–$150,000

Children (Referent = No)

0.81 (0.17, 2.99)

$50,000–$100,000

Household Income (Referent = <$50,000)

Not a college graduate

Education (Referent = College graduate or more)

0.76 (0.30, 1.97)

35–49 years

Age (Referent = 18–34 years)

Female

2.34 (1.12, 4.85)

1.11 (0.43, 3.24)

Rural

Sex (Referent = Male)

0.71 (0.32, 1.60)

AOR (95% CI)

Suburban

Urbanicity (Referent = Urban)

N = 1374

Physical/social
distancing

1.39 (1.03, 1.88)

0.76 (0.54, 1.08)

1.33 (0.96, 1.86)

1.56 (0.92, 2.60)

1.04 (0.62, 1.73)

1.29 (0.77, 2.13)

1.19 (0.91, 1.55)

1.08 (0.79, 1.49)

0.84 (0.63, 1.13)

0.98 (0.60, 1.56)

1.22 (0.75, 1.98)

1.19 (0.74, 1.89)

0.88 (0.61, 1.27)

2.02 (1.42, 2.91)

0.65 (0.45, 0.95)

1.16 (0.78, 1.76)

1.25 (0.91, 1.72)

1.16 (0.99, 1.50)

1.24 (0.91, 1.71)

1.08 (0.81, 1.44)

1.51 (0.95, 2.39)

1.24 (0.77, 1.97)

1.27 (0.81, 1.99)

0.94 (0.66, 1.34)

0.70 (0.50, 0.98)

0.90 (0.65, 1.24)

1.17 (0.89, 1.54)

1.32 (0.96, 1.82)

0.60 (0.43, 0.83)
1.58 (1.20, 2.08)

1.45 (1.08, 1.94)

AOR (95% CI)

Spending at least 23
hours inside the home

0.91 (0.67, 1.23)

AOR (95% CI)

Protective mask

0.97 (0.67, 1.41)

1.48 (1.09, 2.00)

1.20 (0.83, 1.75)

1.12 (0.81, 1.56)

AOR (95% CI)

Using hand
sanitizer

Protective Health Behaviors

Table 3: Adjusted odds for protective health behaviors during COVID-19 pandemic movement restriction orders.

0.82 (0.60, 1.12)

AOR (95% CI)

Wearing gloves

1.33 (0.92, 1.94)

1.18 (0.87, 1.61)

1.04 (0.81, 1.32)

0.88 (0.65, 1.18)

1.43 (1.09, 1.88)

1.32 (0.84, 2.06)

1.09 (0.69, 1.71)

1.01 (0.65, 1.57)

1.24 (0.88, 1.74)

1.01 (0.77, 1.35)

1.12 (0.79, 1.58)

1.03 (0.75, 1.42)

1.51 (0.86, 2.75)

1.70 (0.96, 3.12)

1.67 (0.96, 3.02)

1.23 (0.83, 1.79)

1.46 (1.06, 2.02) 2.63 (1.81, 3.85)

1.03 (0.76, 1.40)

1.82 (1.40, 2.36)

0.95 (0.70, 1.29) 0.60 (0.41, 0.88)

1.28 (0.97, 1.69)

AOR (95% CI)

Using disinfectant
wipes
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Bureau, 2018b). However, in rural areas, 77.1% of housing units are single-family detached homes (U.S. Census
Bureau, 2018b). These differences in housing spaces and
the lower population density may explain why rural residents were less likely to wear protective masks and gloves
compared to urban residents as they may perceive their
risk for COVID-19 infection as lower than those living
in urban areas. As found by Chen & Chen (2020), rural
residents may evaluate the relevance of the protective
health information as less salient to them than urban residents and therefore are less likely to engage in protective
behaviors. Future research could also consider examining
political beliefs in the context of urbanicity differences as
geographical areas may have variations in majority party
affiliations (Parker et al., 2018). Painter & Qiu (2020) found
that residents living in Republican counties were less
likely to fully comply with movement restriction orders
relative to those living in Democratic counties. Further,
political conservatism has been found to mediate trust in
science and compliance with COVID-19 preventive behaviors, such that those with higher political conservatism
trust science to a lesser degree, and therefore have lower
levels of compliance with preventive behaviors (Plohl &
Musli, 2020).
Men, younger adults, those without children, and those
living without comorbidities were less likely to report
protective health behaviors, although younger adults
were more likely to spend at least 23 hours at home than
older adults. Several of these differences could be further
expanded upon by tying them to psychological factors
such as risk perception and perceived susceptibility across
demographic groups. Perceived susceptibility has been
found to be associated with preventive behaviors, such as
hand washing and mask wearing, and avoidant behaviors,
such as avoiding large gatherings, during a pandemic (Bish
& Michie, 2010). Additionally, COVID-19 risk perception
has been shown to be associated with COVID-19 prevention guidelines compliance (Abdelrahman, 2020; Harper
et al., 2020; Plohl & Musil, 2020). Men and younger individuals have been found to engage in risky health behaviors more than their counterparts (Duell et al., 2018;
Pawlowski et al., 2008). While additional research is warranted to discern the mechanisms of COVID-19 health
behaviors, it may be that individuals who were more likely
to use protective health behaviors in this sample perceived themselves as more susceptible to COVID-19 and
therefore engaged in protective behaviors to a greater
degree. Moreover, the present results are in line with a
study in Hubei Province, China, which found that women
and older adults in higher socioeconomic status households were most likely to wear face masks and were most
knowledgeable about the importance of wearing masks
(Zhong et al., 2020).
An urgent public health response is needed to
increase adherence to mask wearing and maintaining
physical/social distance among men, younger individuals, and in rural contexts. Evidence suggests that men
have a higher risk of COVID-19 severity and death, and
in states where cases are surging, younger individuals are
making up a growing number of cases (Chu et al., 2020;
Fox, 2020; Zheng et al., 2020). In Texas (as of late June

2020), residents under the age of 30 contributed to the
majority of positive cases (Champagne & Oxner, 2020).
Additionally, the known health disparities across rural
environments, such as healthcare access and critical care
resources, have hindered the infectious disease response
in rural communities and may result in greater mortality
in these areas due to COVID-19 (Santibanez et al., 2019;
Prusaczyk, 2020). Thus, national, state, and local health
leaders should target their messaging around adherence
to protective health behaviors towards men, younger individuals, and rural communities as this may be critical for
preventing the spread and consequences of COVID-19.
Limitations

The findings of this study were from a convenience sample
that was overrepresented by women, higher income, college educated, non-essential workers, and non-Hispanic
white individuals. Further, individuals without online
access would have been unable to participate in this webbased survey. Although most of the sample resided in
Texas, participants across 39 states (+District of Columbia)
were surveyed. Because these results may not be generalizable, future studies should strive to capture these behaviors in other populations. Despite this, the convenience
sampling methodology allowed for an important first
step in the surveillance of human behavior during a critical time period of COVID-19. The reliance of self-report
for this survey might have been subject to social desirability bias; making the survey anonymous attempted to
mitigate bias. In addition, there may be other sociodemographic exposures that influence protective health behaviors and reasons for leaving home (Plohl & Musil, 2020).
Additionally, including psychological exposures and
measures associated with behavior change such as perceived risk, knowledge, beliefs, social context, and policy
efforts in the context of COVID-19 is needed to strengthen
future efforts to encourage protective health behaviors
and inform public health strategies and communication
efforts. Finally, the U.S. stay-at-home/shelter-in-place
orders had no specific requirements for the number of
hours spent at home, unlike in other countries. Therefore,
using a different cutoff value may lead to different associations. However, the 23-hour cutoff value used in this
study is similar to stay-at-home orders in other countries,
such as France, which allowed citizens only one hour of
leave per day (DW Made for Minds, n.d.).
Conclusions
As COVID-19 continues to spread across the U.S. with
over 7.4 million cases and over 200,000 deaths to date,
reducing the burden of disease is paramount (CDC, n.d.).
We know that human behaviors enforced by mitigation
policies, such as stay-at-home orders and CDC recommendations, can significantly limit the growth and impact of
COVID-19 (Hsiang et al., 2020). As one of the first national
surveys conducted on COVID-19 and individuals’ behavior,
these findings underlay the need for federal-, state-, and
community-level leadership to continue encouraging protective behaviors as people travel to essential services. In
addition, sustained public health response efforts should
promote use and provide access to protective masks, hand
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sanitizer, and disinfectant wipes for individuals that are
least likely to engage in protective health behaviors such
as males, younger individuals, and those in rural areas.
Clarity in health messages and developing intervention
efforts involving these groups could be one strategy to
mitigate the spread of the virus. Alongside determining
the mechanisms behind reasons for leaving the home and
protective health behaviors during COVID-19, national
surveillance is desperately needed to uncover additional
sociodemographic disparities in leaving the home and
protective health behaviors.
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