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Since March 2020, large-scale efforts to reduce transmission
of SARS-CoV-2, the virus that causes coronavirus disease
2019 (COVID-19), have continued. Mitigation measures to
reduce workplace exposures have included work site policies
to support flexible work site options, including telework,
whereby employees work remotely without commuting to
a central place of work.* Opportunities to telework have
varied across industries among U.S. jobs where telework
options are feasible (7). However, little is known about the
impact of telework on risk for SARS-CoV-2 infection. A
case-control investigation was conducted to compare telework
between eligible symptomatic persons who received positive
SARS-CoV-2 reverse transcription—polymerase chain reaction
(RT-PCR) test results (case-patients, 153) and symptomatic
persons with negative test results (control-participants, 161).
Eligible participants were identified in outpatient health care
facilities during July 2020. Among employed participants who
reported on their telework status during the 2 weeks preceding
illness onset (248), the percentage who were able to telework
on a full- or part-time basis was lower among case-patients
(35%; 42 of 120) than among control-participants (53%; 68
of 128) (p<0.01). Case-patients were more likely than were
control-participants to have reported going exclusively to
an office or school setting (adjusted odds ratio [aOR] = 1.8;
95% confidence interval [CI] = 1.2—2.7) in the 2 weeks before
illness onset. The association was also observed when further
restricting to the 175 participants who reported working in
a profession outside the critical infrastructure’ (aOR = 2.1;
95% CI = 1.3-3.6). Providing the option to work
from home or telework when possible, is an important
consideration for reducing the risk for SARS-CoV-2
infection. In industries where telework options are not
available, worker safety measures should continue to be scaled
up to reduce possible worksite exposures.

* https://www.cdc.gov/coronavirus/2019-ncov/community/guidance-business-
response.html.

T Response options for critical infrastructure jobs included “Healthcare facility
(not in a long-term care facility), healthcare facility (long term care facility),
large factory setting, correctional or detention facility, and teacher, educator,
or camp counselor (i.e., those who worked with persons aged <18 years).”
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This multistate case-control study assessed possible expo-
sures to COVID-19. Methods have been described elsewhere
(2). In brief, the investigation included symptomatic adults
aged 218 years who received their first SARS-CoV-2 test at
one of 11 Influenza Vaccine Effectiveness in the Critically 11l
(IVY) Network outpatient testing or health care centers® dur-
ing July 1-29, 2020 (3). Laboratory-confirmed case-patients
were randomly sampled. Two control-participants were
matched based on age, sex, and study location to each case
patient, resulting in 615 potential case-patients and 1,212
control-participants. Case-patients and control-participants
were contacted 14-23 days after their SARS-CoV-2 test and
interviewed to identify participants who were symptomatic and
had not been previously tested for SARS-CoV-2. A total of 802
adults (295 case-patients and 507 control-participants) agreed
to participate in structured interviews in English or five other
languages? administered by CDC personnel via telephone with
data collected in REDCap software (version 10.3.8; REDCap
Consortium) (4); 163 adults (9%) declined to participate.

Among these 802 adults contacted, 470 (59%) were ineligible
(i.e., were not symptomatic or had a previous SARS-CoV-2
test), and 18 (2%) were excluded because of nonresponse to
the telework and work-from-home question. The final analytic
sample (314) included 153 (49%) case-patients and 161 (51%)
control-participants. An unmatched analysis was performed
because of the strict inclusion criteria that resulted in many
participants being ineligible for the investigation. This activity
was reviewed by CDC and participating sites and conducted
consistent with applicable federal law and CDC policy.**

$ Baystate Medical Center, Springfield, Massachusetts; Beth Israel Deaconess Medical
Center, Boston, Massachusetts; University of Colorado School of Medicine, Aurora,
Colorado; Hennepin County Medical Center, Minneapolis, Minnesota;
Intermountain Healthcare, Salt Lake City, Utah; Ohio State University Wexner
Medical Center, Columbus, Ohio; Wake Forest University Baptist Medical Center,
Winston-Salem, North Carolina; Vanderbilt University Medical Center, Nashville,
Tennessee; Johns Hopkins Hospital, Baltimore, Maryland; Stanford University
Medical Center, Palo Alto, California; University of Washington Medical Center,
Seattle, Washington. Participating states include California, Colorado, Maryland,
Massachusetts, Minnesota, North Carolina, Ohio, Tennessee, Utah, and Washington.
9 Other languages included Arabic, Portuguese, Russian, Spanish, and Vietnamese.
** 45 C.ER. part 46, 21 C.ER. part 56; 42 U.S.C. Sect. 241(d); 5 U.S.C. Sect.
552a; 44 U.S.C. Sect. 3501 et seq.

US Department of Health and Human Services/Centers for Disease Control and Prevention


https://www.cdc.gov/coronavirus/2019-ncov/community/guidance-business-response.html
https://www.cdc.gov/coronavirus/2019-ncov/community/guidance-business-response.html

Morbidity and Mortality Weekly Report

Data collected in this investigation included self-reported
demographic characteristics, underlying chronic medical
conditions, f employment status and location, telework status,
close contact (within 6 feet for 215 minutes) with a person with
known COVID-19, and community exposures (2). All ques-
tions relating to employment, close contact, and community
exposures were asked with reference to the 14 days preceding
illness onset. Participants who reported working full-time,
part-time, who were self-employed, or who were students
were asked additional questions about work, including type of
work and telework status. Descriptive and statistical analyses
were performed to assess differences between case-patients and
control-participants, as well as between those who reported
teleworking and going to an office setting, in terms of demo-
graphic characteristics, possible workplace, close contact, and
community exposures.

Unconditional logistic regression models, accounting for
site-level clustering, were used to estimate odds ratios and 95%
ClIs for associations between telework status and case-patients
and control-participants, adjusting for age, sex, race/ethnic-
ity, and presence of one or more underlying chronic medical
conditions (2). Analysis was conducted for all participants
who reported work and telework status (248) and was then
restricted to those working outside the selected critical infra-
structure sectors measured (i.e., not in health care, factory,
corrections, or education settings) (175). Significance levels
were set at p<0.05. Statistical analyses were conducted using
SAS software (version 9.4; SAS Institute).

Compared with case-patients, control-participants were
more likely to be non-Hispanic White (p<0.01), have a college
degree or higher (p<0.01), and report at least one underly-
ing chronic medical condition (p = 0.02) (Table 1). In the
14 days before illness onset, 59% of case-patients and 68% of
control-participants reported working full-time. Among the
262 participants who reported some form of employment,
36 (30%) case-patients and 37 (27%) control-participants
reported workplace or school closures. Three quarters of case-
patients (75%) and nearly two thirds of control-participants
(66%) worked outside the critical infrastructure. Just over a
third of case-patients (35%) reported working from home or
teleworking at least part of the time, compared with approxi-
mately one half (53%) of control-participants (p<0.01).

T Cardiac condition, hypertension, asthma, chronic obstructive pulmonary
disease, immunodeficiency, psychiatric condition, diabetes, and obesity.

$$ Response options for telework status included “going into an office/school
regularly,” “working from home/teleworking,” or “both.” Persons who reported
“both” (33) were included among persons who worked from home or
teleworked at least part of the time.
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A total of 110 (35%) participants reported teleworking or
working from home at least part of the time, and 138 (44%)
reported going into an office or school regularly 2 weeks before
illness onset (Table 2). Participants who reported telework-
ing were more likely to be non-Hispanic White (p<0.01),
have a college degree or higher (p<0.01), have health insur-
ance (p<0.01), an income of 2$75,000 (p<0.01), and report
close contact with a person with a known COVID-19 case
(p =0.03). No significant differences were noted in most com-
munity exposures, including shopping, going to a salon, gym,
restaurant, or bar/coffee shop or using public transportation,
between participants who did and did not report telework-
ing. However, those who regularly attended work or school
were also more likely to attend church or religious gatherings
(15; 11%), compared with those who teleworked at least part
of the time (three; 3%) (p = 0.01).

Among the 248 participants who reported telework status
and some form of employment during the 2 weeks before
illness onset, case-patients were more likely to have reported
exclusively going to an office or school setting (aOR = 1.8,
95% CI = 1.2-2.7) in the 2 weeks before illness onset than
were control-participants. The association persisted when
the analysis was restricted to the 175 participants who
reported working in a profession outside the selected critical

infrastructure sectors (aOR = 2.1, 95% CI = 1.3-3.6).

Discussion

This investigation provides evidence of the potential health
benefits of teleworking associated with the COVID-19 pan-
demic. Among participants who reported being employed
during the 2 weeks preceding illness onset, the percentage
who reported teleworking on a full- or part-time basis was
significantly lower among case-patients (35%) than among
control-participants (53%). For case-patients and control-
participants, the percentage who reported teleworking is higher
than national estimates that suggest 26% of U.S. adults were
teleworking because of COVID-19 during July 2020 (5).
Compared with control-participants, case-patients had higher
odds of reporting regularly attending work or school. The
association persisted when restricting the analysis to those who
do not represent critical infrastructure workers measured in
the survey. However, these findings highlight socioeconomic
differences among participants who did and did not report
teleworking before illness onset, with non-White employees
and those who earn less money having less opportunity to
telework. Sociocultural disparities and unemployment have
also been observed in industries where telework options are

not feasible (5-7).
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TABLE 1. Characteristics of symptomatic adults aged =18 years
who were outpatients in 11 academic health care facilities and who
received positive and negative SARS-CoV-2 test results (314)* —

United States, July 1-29, 2020

TABLE 1. (Continued) Characteristics of symptomatic adults aged
=18 years who were outpatients in 11 academic health care facilities
and who received positive and negative SARS-CoV-2 test results
(314)* — United States, July 1-29, 2020

No. (%) No. (%)
Case-patients Control-participants Case-patients Control-participants
Characteristic (153) (161) p-value Characteristic (153) (161) p-value
Age group, yrs Place of employment 14 days before iliness onset (262)
18-29 44 (287) 39(24.2) 0.23 He?lth care facilityf(nolt in) 19 (15.0) 28 (20.8) 0.44
. a long-term care facility,
s 059 G2 ealhcretacty 109 322
=60 18(11.8) 24(149) Large factory setting 4(3.1) 5(3.7)
Sex Correctional or detention 0(0.0) 2(1.5)
Men 75 (49.0) 72 (44.7) 0.45 facility
Women 78(51.0) 89(55.3) Teacher, educator, or 8(6.3) 8(5.9)
Race/Ethnicity (missing = 1) camp counselortt
White, non-Hispanic 92 (60.5) 124 (77.0) <0.01 OtherS$ 95 (74.8) 89 (65.9)
Hispanic/Latino 29(19.1) 12(7.5) Telework and office or school attendance 14 days before
Black, non-Hispanic 25 (16.5) 19(11.8) illness onset (248)"
Other, non-Hispanict 6(3.9) 6(3.7) Worked from home or 42 (35.0) 68 (53.1) <0.01
Education (missing = 4) teleworked at least part
Less than high school 15(9.9) 3(1.9) <0.01 of the time
High school degree or 60 (39.5) 48 (30.4) We?\t inlto an Ioi‘Tice or 78 (65.0) 60 (46.9)
some college school regularly
College degree or more 77 (50.6) 107 (67.7) * Patients were randomly sampled from 11 academic health care systems that
Health insurance coverage (missing = 2)$ are part of the Influenza Vaccine Effectiveness in the Critically Il (IVY) Network
No insurance 15 (9.8) 9(5.7) 0.16 sites (Baystate Medical Center, Springfield, Massachusetts; Beth Israel
Yes 130 (85.0) 146 (91.8) Deaconess Medical Center, Boston, Massachusetts; University of Colorado
Don'’t know 8(5.2) 4(2.5) School of Medicine, Aurora, Colorado; Hennepin County Medical Center,
. Minneapolis, Minnesota; Intermountain Healthcare, Salt Lake City, Utah; Ohio
AZI:?:snE:;ee::Lc;Trlymg 74(48.4) 98(61.3) 0.02 State University Wexner Medical Center, Columbus, Ohio; Wake Forest
condition (missing = 1) University Baptist Medical Center, Winston-Salem, North Carolina; Vanderbilt
University Medical Center, Nashville, Tennessee; Johns Hopkins Hospital,
Type of residence (missing = 1) Baltimore, Maryland; Stanford University Medical Center, Palo Alto, California;
Single family home 107 (69.9) 119 (74.4) 041 University of Washington Medical Center, Seattle, Washington). Participating
Apartment 34(22.2) 34(21.2) states include California, Colorado, Maryland, Massachusetts, Minnesota,
Other** 12(7.9) 7 (4.4) North Carolina, Ohio, Tennessee, Utah, and Washington.
Household income (US$) T Otherrace includes responses of Native American/Alaska Native, Asian, Native
<25,000 20(13.1) 10(6.2) 0.09 Hawl'?iian/olthe.r Pacific Islander, and other; these were combined because of
_ small sample sizes.
;g'ggg_ig'ggg 116?1(3'3 12 Sg; S Insurance status included public, private, or both. No insurance included
50,000-74,000 17(11.1) 25(15.5) those who reported having nelthgr private nor public insurance. -
575 000 64 (41.8) 87 (54.0)  Reported at least one of the following underlying chronic medical conditions:
Bon”t know/Not sure 15 (9.8) 3 (5'0) cardiac condition, hypertension, asthma, chronic obstructive pulmonary
: : disease, immunodeficiency, psychiatric condition, diabetes, or obesity.
Refused 11(7.2) 11(6.8) ** Other residence included not specified or refused to answer (5), duplex/
Employment status 14 days before illness onset two-family home (3), trailer/mobile home (3), group home (2), townhome
Work full-time 90 (58.8) 109 (67.7) 0.45 (2), hotel (1), long-term care facility (1), condominium (1), and lived in
Work part-time 23(15.0) 18(11.2) university fraternity or sorority housing (1).
Self-employed 8(5.2) 6(3.7) tIncluding any other field that works with children aged <18 years.
Student 6(3.9) 2(1.2) 55 Other work exposures are those who reported “No, | do not work in any of
Homemaker 5(3.3) 4(2.5) these fields” among the possible workplace exposures assessed.
Retired 10 (6.6) 14(8.7) 9 Thirteen participants reported “don’t know/not sure,” and one refused to
Not employed currently/ 11(7.2) 8 (5.0) answer the question. Participants were asked “In the 14 days prior to
Unable to work becoming ill, were you: Going into an office/school regularly; Working from
Workplace or school 36 (29.8) 37 (27.4) 0.68 home/teleworking; Both!” Response options were dichotomized with those

closure because of
COVID-19 during illness
(256)

See table footnotes in next column.
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who reported “both” categorized as “Worked from home or teleworked at
least part of the time!”
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TABLE 2. Characteristics of work activity among symptomatic adults TABLE 2. (Continued) . Characteristics of work activity among
aged =18 years who reported working in the 14 days before illness symptomatic adults aged =18 years who reported working in the
onset from 11 academic health care facilities (248) * — United States, 14 days before illness onset from 11 academic health care facilities
July 1-29, 2020 (248) * — United States, July 1-29, 2020
No. (%) No. (%)
Going into an Going into an
Telework and office or school Telework and office or school
work from home regularly work from home regularly
Characteristic (110) (138) p-value Characteristic (110) (138) p-value
Age group, yrs Community exposure 14 days before illness onset 't
18-29 30(27.3) 44 (31.9) 0.89 Shopping (missing = 2) 100 (90.9) 119 (87.5) 0.40
30-44 42 (38.2) 49 (35.5) Home, <10 persons 66 (60.0) 68 (49.6) 0.10
45-59 31(28.2) 37 (26.8) (missing =1)
>60 7 (6.3) 8(5.8) Restaurant (missing = 2) 34 (30.9) 51(37.5) 0.28
Sex Salon (missing = 2) 21(19.1) 17 (12.5) 0.16
Men 48 (43.6) 71(51.5) 0.22 Horr.1e,A>10 persons 19(17.3) 16 (11.7) 0.21
Women 62 (56.4) 67 (48.5) (missing = 1)

. . Gym (missing = 2) 13(11.8) 7(5.2) 0.06
Rac.e/Ethnlcnfy (ml.ssmg =1 Public transportation 5(4.6) 8(5.9) 0.64
White, non-Hispanic 87 (79.8) 84 (60.9) <0.01 (missing = 2)

Hispanic/Latino 6(55) 27(19.6) Bar/Coffee shop 7(6.4) 13(9.6) 035
Black, non-Hispanic 11(10.1) 22(15.9) (missing = 3)
Other, non-Hispanic’ 5(4.6) 5(3.6) Church/Religious 3(27) 15(11.0) 001
Education (missing = 3) gathering (missing = 2)
hgsshthar;] hl(“::hdSChOOI 181 1(2'?) 659;3461) <001 * Participants were asked“In the 14 days prior to becomingill, were you: Going
'gh school degree or (16.7) (47.4) into an office/school regularly; Working from home/teleworking; Both.”
some college Among 262 participants who reported working in the 14 days before iliness
College degree or more 89 (82.4) 63 (46.0) onset, 13 reported “don’t know/not sure,” and one refused to answer the
Health insurance coverage (missing = 2)$ question. Response options were dichotomized with those who reported
No insurance 2(1.8) 17 (12.4) <0.01 “both”as teleworking or working from home at least part of the time. Patients
Yes 104 (95.4) 114 (83.2) were randomly sampled from 11 academic health care systems that are part
Don't know 3(2.8) 6 (4.4) of the Influenza Vaccine Effectiveness in the Critically Il (IVY) Network sites
Household income (US$) (Bay§tate Medical Center, Springfield, Massa(;husgtts; Beth Israel Deaconess
<25,000 4(3.6) 18 (13.0) <0.01 Med!cgl Center, Boston, Massachusgtts; Unlver5|t¥ of Colorado_ School Qf
25,000-34,000 5 (4.6) 8(5.8) Mt.edlcme, Aurora, Coloradp; Hennepin County Medlca.l Center, Mlnqeapolls,
Minnesota; Intermountain Healthcare, Salt Lake City, Utah; Ohio State
35,000-49,000 3(2.7) 16 (11.6) . . ical Center, Columbus, Ohio: Wake F £ Uni it
50,000-74,000 17 (15.5) 18 (13.0) Un|v§r5|ty Wexner Medlc'a enter, Columbus, Ohio; Wake Forest University
Baptist Medical Center, Winston-Salem, North Carolina; Vanderbilt University
275',000 69 (62.7) 64 (46.4) Medical Center, Nashville, Tennessee; Johns Hopkins Hospital, Baltimore,
Don't know/Not sure 4(3.6) 9(6.5) Maryland; Stanford University Medical Center, Palo Alto, California; University
Refused 8(7.3) 537 of Washington Medical Center, Seattle, Washington). Participating states
Employment status 14 days before illness onset include California, Colorado, Maryland, Massachusetts, Minnesota, North
Work full-time 85(77.3) 107 (77.5) 0.12 Carolina, Ohio, Tennessee, Utah, and Washington.
Work part-time 12(10.9) 24(17.4) T Other race includes responses of Native American/Alaska Native, Asian, Native
Self-employed 7 (6.4) 5 (3.6) Hawaiian/other Pacific Islander, and other; these were combined because of
Student 6 (5.4) 2(1.5) small sample sizes.
. § Insurance status included public, private, or both. No insurance included
Place of employment 14 days before illness onset ; . . L
il those who reported having neither private nor public insurance.
H.ealth care facility (not 12(10.9) 34(24.6) <0.01 T Including any other field that works with children aged <18 years.
ina !ong—term care ** Persons who reported “No, | do not work in any of these fields” among the
facility) . possible workplace exposures assessed.
Health care facility 1(09) 3(22) T Participants were asked“In the 14 days before feeling il about how often did
(long-term care facmty) you: 1) Shop for items (groceries, prescriptions, home goods, clothing, etc.);
Large factory setting 0(0.0) 6 (4.4) 2) have people visit you inside your home or go inside someone else’s home
Correctlpnal or 2(1.8) 0(0.0) where there were more than 10 people; 3) have people visit you inside your
detention facility home or go inside someone else’s home where there were 10 people or less;
Teacher, educator, or 10(9.1) 5(3.6) 4) go to arestaurant (dine-in, any area designated by the restaurantincluding
camp counselor? patio seating); 5) go to a gym or fitness center; 6) go to a salon or barber (e.g.,
Other** 85(77.3) 90 (65.2) hair salon, nail salon, etc.); 7) attend church or a religious gathering/place of
Close contact with a 26 (23.6) 50 (36.8) 0.03 worship; 8) go to a bar or coffee shop (indoors); and 9) use public
person with known transportation (bus, subway, streetcar, train, etc.)” Response options were
COVID-19 (missing = 2) coded as never versus at least once in the 14 days before illness onset.

Participants were asked each question separately and could have responded

See table footnotes in next column. to multiple community exposure questions.
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Most community exposures were not associated with tele-
working. Further studies are needed to better characterize
the constellation of activities, including possible work and
community exposures concomitantly occurring that could
increase risk for infection, particularly while asymptomatic
transmission occurs.

The findings in this report are subject to at least four limita-
tions. First, persons who participated in this investigation might
be systematically different from those who refused or were not
eligible for the study, and therefore, might not be representative
of the U.S. population. Second, matching was not maintained
in this analysis because some potential participants contacted
declined to participate in the interview or were ineligible.
However, this was accounted for in the analytic approach.
Third, unmeasured confounding is possible because different
types of telework options were not operationalized, nor were
participants asked whether their employer provided a specific
alternative work site policy. The question assessing telework
status did not differentiate work and school settings, however
only eight participants in the sample reported being a student.
Further, case-patients and control-participants received testing
at outpatient testing centers and cannot be generalized to repre-
sent serious illness or persons who used other testing modalities.
Finally, symptomatic adults with negative SARS-CoV-2 test
results might have been infected with other respiratory viruses
and case or control status might be subject to misclassification
due to limitations of PCR-based testing (8,9).

Allowing and encouraging the option to work from home
or telework, when possible, is an important consideration for
reducing SARS-CoV-2 transmission. Characterizing work
from home experiences as well as exploring workplace expo-
sures alongside other community exposures will be critical to
understanding the impact of mitigation efforts on COVID-19
incidence. Businesses and employers should promote alterna-
tive work site options, such as telework, to support worker and
community safety during the COVID-19 pandemic. Within
the critical infrastructure and other workplaces where telework
options are not possible, worker safety measures should con-
tinue to be scaled up by creating a COVID-19 preparedness
response plan, implementing essential infection prevention
and control measures (e.g., social distancing, wearing masks,
provision of personal protective equipment, daily health
checks, hand hygiene, sanitation, and disinfection), as well as
enhancing policies to protect employees and the community.99

99 heeps://www.cde.gov/coronavirus/2019-ncov/community/worker-safety-

support/index.html; https://www.osha.gov/Publications/ OSHA3990.pdf.
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Summary
What is already known about this topic?
Since March 2020, large scale measures to reduce workplace

transmission of SARS-CoV-2, including workplace closures and
providing telework options, have been implemented.

What is added by this report?

Adults who received positive test results for SARS-CoV-2
infection were more likely to report exclusively going to an
office or school setting in the 2 weeks before illness onset,

compared with those who tested negative, even among those
working in a profession outside of the critical infrastructure.

What are the implications for public health practice?

Businesses and employers should promote alternative work site
options, such as teleworking, where possible, to reduce
exposures to SARS-CoV-2. Where telework options are not

feasible, worker safety measures should continue to be scaled
up to reduce possible worksite exposures.
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