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Change in Reported Adherence to Nonpharmaceutical
Interventions During the COVID-19 Pandemic,
April-November 2020
Nonpharmaceutical interventions (NPIs) have been used
to mitigate the effects of the coronavirus disease 2019
(COVID-19) pandemic. Reports describe an increasing atti-
tude of apathy or resistance toward adherence to NPIs,

termed pandemic fatigue.1

To better describe this phe-
nomenon in the US, we used

national surveillance data to analyze reporting of adherence
to protective behaviors identified as NPIs.

Methods | We analyzed survey responses from 16 waves of
the Coronavirus Tracking Survey (CTS) completed between
April 1, 2020, and November 24, 2020. CTS participants are
recruited from the Understanding America Study (UAS), an
ongoing panel of US residents from marketing data on all
household addresses conducted by the University of South-
ern California Center for Economic and Social Research.
Households without access to the internet are provided
internet-connected tablets, with responses weighted for
national representativeness.2 CTS respondents consented to
participation via the UAS website. Data collection was
approved by the University of Southern California Institu-
tional Review Board.

Every 14 days, each participant was asked to complete a
wave of the CTS within the next 14 days. We constructed an
NPI adherence index from 16 evidence-based protective be-
haviors that were included in all survey waves and suscep-
tible to pandemic fatigue (Supplement).1 The index sums the
number of behaviors reported in the week prior to survey
completion (Figure 1), ranging from to 0 to 100; higher scores
indicate better adherence.

We report the index by week of survey completion and
percentage of participants who were adherent to each
behavior. Responses were adjusted for sociodemographic
factors of the survey week, age, sex, race/ethnicity, educa-
tion, household income, and 7-day mean of daily new
COVID-19 cases in the respondent’s state on the survey
date.3 Weighted linear regression (for the NPI adherence
index) and logistic regression (for behaviors) based on pre-
dictive margins were performed. A robust sandwich estima-
tor was used to allow arbitrary correlations within partici-
pating households. We performed t and z tests to determine
significant differences between adherence in the first and
final survey weeks, defined as 2-sided P < .05. Analyses
were conducted in Stata, version 14.0 (StataCorp).

Results | Ninety-two percent of UAS panelists consented to par-
ticipation in the CTS; 97% of participants completed the first

wave of the survey and 80% completed the last wave. The
analysis involved 7705 participants.

The national NPI adherence index decreased substan-
tially from 70.0 in early April, reaching a plateau in the high
50s in June (Figure 2). In late November, an increase to 60.1
in the final survey week remained significantly below the
starting level in early April (P < .001). All US Census regions
experienced decreases in the NPI adherence index from
early April to late November, from 70.0 to 60.5 in the South,
71.5 to 62.2 in the West, 70.8 to 62.4 in the Northeast, and
70.3 to 54.4 in the Midwest (all P < .001). The NPI adher-
ence index in the final survey week was significantly lower
in the Midwest than in the South (P = .003), West (P < .001),
and Northeast (P = .001).

Reported protective behaviors that had the largest
decreases in weighted and adjusted adherence from early
April to late November 2020 were remaining in residence
except for essential activities or exercise (from 79.6% [95%
CI, 77.2%-81.9%] to 41.1% [95% CI, 38.2%-44.0%]), having
no close contact with non–household members (from 63.5%
[95% CI, 60.7%-66.3%] to 37.8% [95% CI, 35.1%-40.5%]), not
having visitors over (from 80.3% [95% CI, 77.9%-82.7%] to
57.6% [95% CI, 54.6%-60.5%]), and avoiding eating at res-
taurants (from 87.3% [95% CI, 85.4%-89.3%] to 65.8% [95%
CI, 63.0%-68.6%]) (all P < .001) (Figure 1). Reported wearing
of a mask or other face covering showed a significant
increase among participants (from 39.2% [95% CI, 36.3%-
42.1%] to 88.6% [95% CI, 86.6%-90.6%]) (P < .001).

Discussion | This study found a decrease in reported ad-
herence to NPIs overall and to most individual NPIs during
the pandemic, irrespective of geography. The increase in
reported mask wearing aligns with other national surveys of
self-reported mask use and may reflect improved public
health messaging.4

Strategic approaches to combating pandemic fatigue
have been proposed, such as precision in government man-
dates and consistent communication from authorities.1,5

Additional research is necessary to understand the differen-
tial effect of NPIs in reducing COVID-19 transmission and to
inform where policy interventions and public health mes-
saging may be most effective.6 Study limitations include a
reliance on self-reported behaviors, which may not reflect
actual behaviors, as well as the use of an adherence index
that has not been validated.
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Figure 1. Adherence to Protective Behaviors in the US During the Coronavirus Disease 2019 Pandemic
Among 7705 Adults, April-November 2020
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What have you done in the last 7 days?

Remained in your residence at all times,
except for essential activities or exercisea

Did not have close contact (within 6 feet)
with people who do not live with youa,b

Did not have visitors such as friends,
neighbors, or relatives at your residencea,b

Avoided eating at restaurantsa,c

Avoided public spaces, gatherings,
or crowdsa,c

Did not go to a friend, neighbor, or
relative’s residence (that is not your own)a,b

Did not go to a gathering with
more than 10 peoplea,b,d

Avoided contact with people who
could be high-riska,c

Worked or studied at homea,c

Did not share items like towels
or utensils with other peoplea,b

Did not go out to a bar, club, or other
place where people gathera,b

Washed your hands with soap or used
hand sanitizer several times per daya,c

Did not go outside to walk, hike,
or exerciseb

Did not have close contact (within 6 feet)
with people who live with youb

Worn a mask or other face coveringa,c

Did not go to the grocery store or
pharmacyb

Weighted and adjusted percentages
of Coronavirus Tracking Survey (CTS)
participants reporting adherence to
protective behaviors are reported.
Behaviors are ordered from greatest
decrease to greatest increase across
the study period. Error bars indicate
95% CIs.
a Statistically significant difference

between results in late November
and early April (P < .001).

b Question language in CTS assesses
a risky behavior and has been
negated in study to represent a
protective behavior (eg, reportedly
went to a gathering with 10 or more
people is framed as not having
reported such behavior).

c Question language in CTS prompted
“Which of the following have you
done in the last seven days to keep
yourself safe from coronavirus?
Only consider actions that you took
or decisions that you made
personally.”

d Question language in CTS includes
examples of gatherings, such as a
reunion, wedding, funeral, birthday
party, concert, or religious service.
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Association Between COVID-19 Lockdown Measures
and Emergency Department Visits
for Violence-Related Injuries in Cardiff, Wales
Government policy responses to coronavirus disease 2019
(COVID-19), especially social distancing measures, have gen-
erated speculation on behavioral health effects, including
interpersonal violence, domestic violence, and child abuse.1

We investigated the association between COVID-19 lockdown
and emergency department (ED) visits for violence-related
injuries in Cardiff, Wales, using detailed violence screening
for all ED patients.2 We hypothesized that lockdown mea-
sures would decrease violence outside the home but would
increase violence at home.

Methods | As one of a series of studies of violence trends, this
study was approved by the Cardiff University Institutional
Review Board and was deemed exempt from informed con-
sent requirements.

Cardiff is served by a single ED at the University Hospital
of Wales. Legally enforced social distancing restrictions were
imposed across the UK beginning March 23, 2020 (week 12,
2020). Leaving home was allowed only for shopping for ne-
cessities, medical need, 1 exercise session per day, and travel
to work if work from home was impossible. For all analyses,
we examined ED attendances for violence-related injury, ex-
cluding self-injury, by week from January 1, 2019 (week 1, 2019),
through June 9, 2020 (week 23, 2020). The prelockdown pe-
riod was defined as week 1, 2019, through week 11, 2020 (a total
of 63 weeks), and the postlockdown period as week 12, 2020,
through week 23, 2020 (a total of 12 weeks).

A difference-in-differences regression model3 was used to
evaluate for statistically significant changes before and after
lockdown in ED visits for violence-related injury among 2
groups, patients injured outside the home and those injured
at home. This was done through use of an interaction term be-
tween injury location (at home or outside the home) and time
period (before lockdown or after lockdown). Time was in-
cluded as a covariate, as was season (spring, summer, winter,
and autumn). Statistical significance tests were 2-sided with
a P < .05 cutoff.

The same difference-in-differences model was used to ex-
plore change in weekly mean number of violence-related ED
visits after lockdown by age, sex, weapon involvement, and
perpetrator type (acquaintance, family member, etc), with the
threshold for significance Bonferroni adjusted to P < .0018 to
account for multiple comparisons. Analyses were performed
in Stata MP version 16.1 (StataCorp).

Results | The mean number of total ED attendances per week
decreased from 2889 (95% CI, 2847-2930) before lockdown to

Figure 2. Adherence to Protective Nonpharmaceutical Interventions
(NPIs) in the US During the Coronavirus Disease 2019 (COVID-19)
Pandemic, April-November 2020
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The NPI adherence index ranges from 0 to 100. This index is the sum of
reported adherence to 16 protective behaviors in the 7 days prior to survey
completion. A higher score indicates better adherence. Mean values weighted
for representativeness and adjusted by linear regression for sociodemographics
and new COVID-19 cases are shown.
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