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Abstract

During the COVID-19 pandemic, public health authorities have encouraged the use of face masks 

to minimize transmission within the community. To assess mask wear during a COVID-19 surge 

and guide public health response efforts, including public messaging on mask recommendations, 

we compared observed mask use in the largest city in each of Idaho’s 2 most populous counties 

without a current mask mandate. We recorded mask usage by every third person exiting stores of 

5 retail chains in Boise and Nampa during November 8–December 5, 2021. Observations were 

conducted during three time periods (morning, afternoon, and evening) on weekday and weekend 

days. A multivariable model with city, retail chain, and city-chain interaction was used to assess 

mask wear differences by city for each chain. Of 3021 observed persons, 22.0% wore masks. In 

Boise, 31.3% (430/1376) of observed persons wore masks; in Nampa, 14.3% (236/1645) wore 

masks. Among all persons wearing masks, >94% wore masks correctly; cloth and surgical masks 

were most common. By retail chain, observed individuals at Boise locations were 2.3–5.7 times 

as likely to wear masks than persons at respective Nampa locations. This study provided a rapid, 

nonconfrontational assessment of public use of mitigation measures in 2 Idaho cities during a 

COVID-19 surge.

Corresponding author: Megan Cahill. Megan.Cahill@dhw.idaho.gov; rjz4@cdc.gov. Phone: (208) 334-5959. 

Competing Interests: The authors declared no potential conflicts of interest with respect to the research, authorship, and/or 
publication of this article.

HHS Public Access
Author manuscript
J Community Health. Author manuscript; available in PMC 2025 February 01.

Published in final edited form as:
J Community Health. 2024 February ; 49(1): 26–33. doi:10.1007/s10900-023-01241-5.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Keywords

COVID-19; face masks; coronavirus; observational study; public health practice

Introduction

The use of face masks among the public has been a recommended mitigation measure during 

the COVID-19 pandemic [1]. A May 2022 study, using data from 92 regions on 6 continents, 

determined community mask wear reduced SARS-CoV-2 transmission [2]. Most studies 

estimating mask wear relied on a survey design [3–5], which is subject to response bias, 

including social desirability bias [6, 7]. The observational study design allows for direct, 

impartial, and rapid assessment of easily observed behaviors like mask wear in public areas, 

but few observational studies have measured adherence to mask wear recommendations in 

communities. Of 2 published observational studies, persons observed wearing masks ranged 

widely: 67.7% in Portland, Oregon, (during June–August 2020) and 41.2% in Wisconsin 

(May–June 2020) [8, 9].

Ada and Canyon Counties, Idaho’s 2 most populous counties, are similar in many measures, 

including percentages of population ≥65 years (14.9% Ada, 14.0% Canyon), female (49.9%, 

50.4%), and White (91.9%, 93.2%) [10–12]. These neighboring counties are designated 

urban, with population densities one order of magnitude larger than the state average (Ada: 

470 individuals per square mile, Canyon: 393, Idaho: 22) [10–12]. As of April 12, 2022, the 

percentage of the population that is fully vaccinated is lower in both Ada (53%) and Canyon 

(41%) counties than the percentage nationwide (65.8%) [13, 14]. These counties differ by 

overall political affiliation (43% of voters are registered with the Republican party in Ada 

County; 55.9% Canyon County) [15] and by percentage of residents aged >25 years with 

at least a bachelor’s degree (40.7% Ada County; 20.7% Canyon County) [11, 12]. Neither 

county had a mask mandate during our study, although Boise (Ada County’s largest city) 

previously had a mandate from August 2020 through May 2021 [16, 17].

Under the direction of Idaho public health leadership, we observed mask usage to assess 

contemporary mask wear during the COVID-19 surge driven by the Delta variant in Fall 

2021. Both Ada and Canyon counties were experiencing high community transmission, with 

7-day average of >50 cases/100,000 people during the entire study period [18]. During 

this period, CDC recommended everyone, regardless of vaccination status, wear a mask 

in indoor public settings in communities with high transmission [19]. As the number of 

patients with COVID-19 overwhelmed hospitals, Idaho public health encouraged residents 

to get vaccinated and wear a mask [20]. We conducted observations in Boise and Nampa 

(Canyon County’s largest city) as these are the 2 largest cities in each of Idaho’s 2 most 

populous counties, are geographically adjacent, and have similar demographic profiles by 

race, sex, and proportion of population ≥65 years of age. We observed persons exiting 

different stores and public venues to measure mask wear, including where, when, and how 

people wore masks. We conducted this investigation to guide public health response efforts 

during a COVID-19 surge and while crisis standards of care were enacted for hospitals 
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(statewide: September 16–November 22; northern public health districts: September 6–

December 20).

Methods

Data Collection

We followed the same protocol as a previous study conducted in winter 2020–2021, at Boise 

and Nampa locations of 5 retail chains [21, 22]. This was adapted for retail settings from a 

CDC protocol for recording mask wear, type, and placement in university settings [23]. One 

observer counted every third person appearing >2 years of age exiting a store. Observers 

recorded whether the person was wearing a mask and, if so, the mask type and placement. 

Observers attended a training session on observation procedures, mask types, and correct 

mask wear to ensure optimal accordance among observers. Mask type categories were cloth, 

N95-type masks (e.g., N95 and KN95), bandana, surgical, neck gaiter, or unknown. Mask 

placement was recorded as correct if it covered the person’s mouth and nose. If a person 

removed a mask upon exiting a store, the person was recorded as wearing a mask. No further 

details on observed persons were recorded and observers did not interact with observed 

persons. This study underwent human subjects review by the Idaho Division of Public 

Health Research Determination Committee and was determined to be public health practice 

and not human subjects research. This activity was reviewed by Centers for Disease Control 

and Prevention (CDC) and was conducted consistent with applicable federal law and CDC 

policy.§

We scheduled 90 observational periods during November 8–December 5, 2021, with 49 

on weekend days and 41 on weekdays. Periods were divided into 30 morning (8–10 AM), 

34 afternoon (noon–2 PM), and 26 evening (4–6 PM) sessions. Periods ended when either 

40 persons had been observed or 1 hour had passed, whichever came first. Periods were 

scheduled to ensure each store was observed at least once per time of day (morning, 

afternoon, and evening) on both a weekday and a weekend day. We conducted observations 

at Boise and Nampa stores of 5 retail chain companies: 2 grocery, 1 farm supply, 1 home 

improvement, and 1 gas station convenience stores (Store A, B, C, D, E, respectively) 

(Figure 1). We conducted observations at the same stores and during the same time periods 

as a study conducted a year prior in Idaho. The selected grocery stores are Idaho’s 2 most 

visited non-membership grocery store chains and the gas station convenience chain with the 

most transactions in Idaho [24, 25]. A home improvement chain was chosen because of the 

rise in home improvement projects during the pandemic.[26] An Idaho-based farm supply 

chain was selected because of the state’s rural nature. Comparable stores in both cities for 

each chain were identified using general size, neighborhood type, and facility conditions or 

newness (Graff, unpublished data, 2021).

Data Analysis

Descriptive summaries are presented for mask use, type, and fit by retail chain, city, and 

time, and for mask use by store and city. To compare mask use (for all fits and types) 

§45 C.F.R. part 46.102(l)(2), 21 C.F.R. part 56; 42 U.S.C. Sect. 241(d); 5 U.S.C.0 Sect.552a; 44 U.S.C. Sect. 3501 et seq.
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among individuals in the 2 cities for each retail chain, a log binomial model with city, retail 

chain, and city and chain interaction was used; we controlled for day of week (weekend 

or weekday), time of day, and interaction between day and time. Analyses were performed 

using RStudio (R version 4.1.2) [27–29].

Results

Overall Mask Use

A total of 3021 persons were observed during the 90 observation periods. The mean number 

of persons observed per period was 31 (range: 7–40) in Boise and 35 (11–40) in Nampa 

(Table 1). The proportion of observed persons wearing a mask was 31.3% (430 of 1376) in 

Boise and 14.4% (236 of 1645) in Nampa. Observed mask wear was higher at all stores in 

Boise than in Nampa.

Among all observation periods conducted in both cities, observed mask use was highest at 

the grocery stores (Store A, 25.4%; Store B, 31.6%) and home improvement store (Store 

D, 25.6%) and lowest at the gas station and convenience store (Store E, 6.8%) (Table 2). 

Mask use was comparable by day of the week in Boise (29.3% of persons wore masks on 

weekdays; 32.7% weekends; P = 0.18), but in Nampa, mask use was lower on weekends 

(17.65% weekdays; 11.5% weekends; P = 0.0004).

Summary of Observed Mask Type

The 2 most common types of masks were cloth (50.5% of observed masked persons in 

Boise; 46.2% in Nampa) and surgical (44.4% in Boise; 49.6% in Nampa). Fewer than 6% 

of persons in both cities were observed wearing bandanas, neck gaiters, or N95-type masks. 

Cloth masks were the most observed type at all stores except the home improvement (Store 

D), where most persons wore surgical masks (Table 2). The most common types of mask 

worn varied by weekend or weekday and time of day (Table 3).

Overall Mask Placement

Among 659 persons wearing masks where placement could be determined, the majority 

wore masks correctly: 94.3% (399/423; excludes 7 with unknown placement) in Boise and 

95.3% (225/236) in Nampa. At each store, >92% were observed wearing the masks correctly 

(Store A, 92.8%; B, 96.8%; C, 95.2%, D, 94.1%; E, 93.6%). Correct mask placement varied 

by time of day (Table 3).

Multivariable Log-Linked Binomial Analysis

In the multivariable model comparing mask wear in Boise and Nampa for each retail chain 

while controlling for combination of day of week and time of day, we found persons at 

gas station and convenience Store E in Boise were approximately 6 times (relative risk 

[RR] 5.71; 95% confidence interval [CI]: 2.23–14.60) as likely to wear masks as persons 

at Store E in Nampa. For grocery Store A, Boise shoppers were 1.4 times (RR 1.43; 95% 

CI: 1.12–1.83) more likely to wear a mask than Nampa shoppers. For farm supply Store C, 

Boise shoppers were 3.5 times (95% CI: 2.11–5.74) as likely to wear masks than Nampa 

shoppers. For grocery store B and home improvement Store D, Boise shoppers were more 
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than twice (Store B: RR 2.33, 95% CI: 1.80–3.00; Store D: RR 2.29, 95% CI: 1.73–3.02) as 

likely to wear a mask than Nampa shoppers.

Discussion

Of >3000 persons directly observed exiting 5 retail chain stores in Idaho’s 2 largest cities 

during November 8–December 5, 2021, only 22.0% of individuals wore a mask. Although 

both cities were experiencing a surge in COVID-19 cases and neither city had a mask 

mandate, percentage of mask wear among observed individuals was more than double at 

Boise store locations (31.3%) than Nampa locations (14.3%). The percentage of persons 

wearing masks in both cities during our study were lower than percentages observed in 

similar studies conducted in Portland, Oregon, and Toronto, Canada, (93.5% at locations 

with mandates; observed during June–August 2020) and Wisconsin (41.2% at locations 

without mandates; May–June 2020), with differences in adherence to recommended 

COVID-19 mitigation efforts likely indicating behavioral shifts during different pandemic 

phases [8, 9, 30]. Boise previously had a mask mandate in effect that ended in May 

2021, and the possibility exists that lingering effects of the mandate influenced mask use. 

However, a study conducted at community locations in Tennessee (observations during 

February–April 2021) found no statistically significant difference in mask use between 

the period when a county-wide mandate was in effect compared to immediately after the 

mandate was lifted [31].

During the equivalent study conducted December 2020 through February 2021 when Boise’s 

mandate was in effect, >93% of Boise patrons were observed wearing masks at 5 stores, 

whereas the range of patrons wearing masks at Nampa stores was 49.6%–79.6% by store 

[16, 17, 21, 22]. In our study conducted during November–December 2021, neither city had 

a mask mandate and the percentage of persons wearing masks was lower in all stores in 

both cities, compared to the study conducted the previous winter (Figure 2). The largest 

decrease in mask wear was among persons observed at Store E in Boise (previous study: 

96.9%; our study: 12.0%). On average, observed mask use decreased by 67.1 percentage 

points at Boise store locations and 54.9 points at Nampa locations. An observational study 

conducted outside grocery stores in Wisconsin in 2020 reported similar effects of mandates 

on face coverings: mask wear was initially 41% in mandate’s absence but increased to 93% 

with store mandates and then to 96% after a statewide mandate [32]. In Idaho, cloth masks 

were less common (Boise: 50.5%; Nampa: 46.2%) during November–December 2021 than 

during December 2020–February 2021 (Boise: 56.7%; Nampa: 54.7%) (Graff, unpublished 

data, 2021), possibly reflecting wider availability of surgical masks and the shift towards 

encouraging surgical masks over cloth mask.

Mask use is supported by CDC and World Health Organization and remains one of the 

most cost-effective COVID-19 mitigation measures available [33, 34]. During this study 

period, both Ada and Canyon counties were classified as high transmission areas, and 

federal and state public health recommended all persons wear masks indoors in high 

transmission areas. Without mandates, alternative measures to increase uptake to public 

health recommendations should be considered where possible and might have been helpful 

in both cities, and likely statewide, during this study. Personalization of masks has been 
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shown to increase mask wear, as has distribution of free masks and frequent reminders 

by community leaders and event organizers [35, 36]. One study reported emphasizing how 

masks protect other community members led to an increase in mask wear among surveyed 

Americans, whereas no increase was reported in mask wear when emphasizing how masks 

protect the wearer [37]. In other studies, researchers found messages focused on empathy, 

especially toward community members most at risk for severe disease, were successful in 

increasing participants’ motivation to undertake COVID-19 preventive measures [38, 39].

Across all stores, mask wear was lower on weekend days, compared with weekdays in 

Nampa. Proportion of persons wearing masks was higher in certain locations during the 

morning. Persons who are older or have conditions that might put them at higher risk for 

severe COVID-19 outcomes might shop at times that are less crowded [40]. Earlier in the 

pandemic, many stores offered reserved shopping hours for persons at higher risk; no store 

locations were advertising reserved hours, but a residual effect is possible. Increased work 

flexibility resulting from pandemic policies might have enabled more persons to shop during 

traditionally less crowded hours [41]. Certain stores, such as farm supply Store C, have 

senior discount days or hours, which might also affect shopping behavior. Published studies 

have shown higher mask wear among vaccinated persons compared with unvaccinated 

persons [42], and among registered Democrats compared to registered Republicans [43, 44]. 

Higher education levels, female gender, and older age are all associated with mask use [45]. 

Vaccination rates and the percentage of voters registered as Democrat were higher in Ada 

County than Canyon County, the percentage of residents with at least a bachelor’s degree is 

higher in Ada than Canyon County, and the average of median age is slightly higher in Boise 

than Nampa (37.2 years vs. 34.5 years) [11, 12]. These factors might explain some of the 

difference in observed mask wear between the 2 cities.

Observational studies are a rapid, nonconfrontational way to evaluate use of mitigation 

measures among the public, but are limited to the locations and times assessed. We captured 

a sample of shoppers in the community by selecting a range of retail chain companies; 

demographic information was not ascertained and ability to assess representativeness was 

not possible. One limitation of our study is not knowing why people chose to wear a mask or 

not because we did not conduct interviews. Possible reasons for not wearing a mask include 

believing protection from a mask was not needed after COVID-19 vaccination, doubting 

mask effectiveness, forgetting a mask, or believing the pandemic to be exaggerated [46–48]. 

Observations varied by chain, with the number of individuals observed lowest at the gas 

station convenience store in both cities; only 5 individuals were observed wearing masks 

at the Nampa location, leading to a large CI and less precise RR estimate. The other store 

types had more shoppers, which allowed us to collect more data and provided more insight 

into mask wear in the community. Another limitation was observers might have been unable 

to distinguish between mask types or determine correct placement from a distance. Unclear 

observations were recorded as ‘unknown’, but misclassification is possible. To minimize 

effects of reduced visibility after sunset and to ensure observer safety, sessions ended by 6 

PM; we did not observe those shopping from 6 PM–8 AM, a period which may include shift 

workers.
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Another limitation is mask-wearing behavior might have shifted during the month-long 

study. The Delta surge peaked on September 16, 2021, and reported cases were declining 

during the study period, which ended before Omicron was identified in Idaho [49]. Persons 

who wore masks during the peak might have stopped doing so as reported cases decreased, 

despite the counties continuing to experience high transmission. Decreasing community 

cases could lower an individual’s perceived risk for contracting COVID-19, therefore mask 

use might be less prevalent [50]. Pandemic fatigue can lead to complacency and a disregard 

to mitigation measures, including mask wear [51, 52].

Community-level data collected through observational studies can inform public health 

officials and guide future studies [53, 54]. Studies that observe public health-related 

behaviors at retail locations also might provide unique opportunities for future messaging 

strategies. For example, locations with a small percentage of persons observed wearing 

masks might be selected as locations for promoting alternative mitigation measures, 

such as pop-up vaccination or testing sites. This would be based on further studies that 

included collection of shopper demographics, values, and motivations. Research supports 

multipronged approaches for increasing community vaccination, and mobile sites at places 

persons are already visiting would decrease cost and physical barriers and increase 

vaccination opportunity [55]. None of the store locations had mask requirements in place 

at the time of our study, but efforts to work with stores to encourage mask wear or to host 

vaccination clinics might be beneficial, especially in areas with low vaccination rates [56]. 

Future work could build on observation studies such as ours to leverage marketing products 

such as demographic profiles created by retail chain companies, or the use of innovative 

marketing techniques, to identify store locations with customer demographics that might be 

at higher risk for severe outcomes and reach those customers with tailored messaging.

Conclusions

Despite both cities experiencing a COVID-19 surge, only 22.0% of >3000 persons were 

observed wearing a mask after exiting retail stores. Proportion of persons wearing masks 

was higher at all Boise locations, compared with Nampa locations, possibly indicating 

residual effects of Boise’s earlier mask mandate or sociodemographic differences such as 

age, education, or political affiliation between the 2 cities. Vaccination rates are low in both 

counties, but lower in Canyon County, perhaps indicating the need for broader promotion 

of mitigation efforts. Among people wearing masks, >94% wore masks correctly in each 

city. Variations in mask wear by weekend vs weekday and time of day indicate observational 

studies should include a variety of observational periods. Interviews with observed persons 

or recording of identifiers would be needed in future studies to learn more about shopping 

behaviors and mask wear.

Public health should consider benefits of developing an infrastructure that can be used 

to rapidly conduct similar observation studies statewide in future extended outbreaks 

or pandemics. Data collected might be helpful for allocating resources or focusing 

communications. Protocols for conducting observations could readily be adapted for other 

behaviors. A statewide collaboration with colleges and universities, such as training select 

faculty to train and deploy teams of student observers under the direction of public health, 
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could be a viable option. Periodic refresher trainings could be conducted, in much the same 

way as preparedness exercises, so that observation studies could be quickly initiated when 

the need arises.
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Figure 1. 
Map of retail chain company* locations in Boise (Ada County) and Nampa (Canyon 

County), Idaho, where observations were conducted.

*The 5 retail chain companies have locations in both Boise and Nampa. Stores A and B are 

grocery stores, Store C is a farm supply store, Store D is a home improvement store, and 

Store E is a gas station and convenience store.

Cahill et al. Page 12

J Community Health. Author manuscript; available in PMC 2025 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 2. 
Percent of mask wear among observed persons by city and store locations, in both the 

previous study (Study 1)* and current study (Study 2).

*We followed the same study protocol as used during a previous study conducted during 

December 2020–February 2021 (Graff, unpublished data, 2021). The same 5 retail chain 

companies in Boise and Nampa, Idaho, were used as observation locations, and observation 

periods scheduled for the same times and days of the week. Stores A and B are grocery 

stores, Store C is a farm supply store, Store D is a home improvement store, and Store E is a 

gas station and convenience store.
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Table 1.

Number of observational periods and observed persons by store* and city, at the Boise and Nampa, Idaho, 

store locations of 5 retail chains during November 8–December 5, 2021.

Boise Nampa Both Cities

No. of 
Periods

No. of 
Persons

Median 
(Range)

No. of 
Periods

No. of 
Persons

Median 
(Range)

No. of 
Periods

No. of 
Persons

Store A 10 386 40 (29-40) 10 396 40 (36-40) 20 782

Store B 9 360 40 (40-40) 9 333 40 (17-40) 18 693

Store C 9 185 20 (7-40) 9 305 40 (11-40) 18 490

Store D 7 228 40 (16-40) 10 373 40 (22-40) 17 601

Store E 9 217 21 (17-40) 8 238 30 (19-40) 17 455

Total 44 1,376 40 (7-40) 46 1,645 40 (11-40) 90 3,021

*
The 5 retail chain companies have locations in both Boise and Nampa. Stores A and B are grocery stores, Store C is a farm supply store, Store D 

is a home improvement store, and Store E is a gas station and convenience store.
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Table 2.

Persons observed wearing a mask and mask types worn by store* and city, at the Boise and Nampa, Idaho, 

store locations of 5 retail chains during November 8–December 5, 2021

Observed Mask Wear Mask type counts

Number (%) Number (%)

Store City Total Persons 
observed

Persons 
wearing a mask

Relative risk 
(95% CI)

Cloth Surgical N95-type Neck Gaiter Bandana

A
Boise 386 115 (29.8)

1.43 (1.12–1.83)
64 (55.7) 48 (41.7) 2 (1.7) 1 (0.9) 0

Nampa 396 84 (21.2) 37 (44.0) 44 (52.4) 3 (3.6) 0 0

B
Boise 360 157 (43.6)

2.33 (1.80–3.00)
75 (47.8) 72 (45.9) 6 (3.8) 4 (2.5) 0

Nampa 333 62 (18.6) 42 (67.7) 17 (27.4) 2 (3.2) 1 (1.6) 0

C
Boise 185 43 (23.2)

3.48 (2.11–5.74)
24 (55.8) 17 (39.5) 2 (4.7) 0 0

Nampa 305 20 (6.6) 8 (40.0) 10 (50.0) 0 1 (5.0) 1 (5.0)

D
Boise 228 89 (39.0)

2.29 (1.73–3.02)
38 (42.7) 47 (52.8) 3 (3.4) 1 (1.1) 0

Nampa 373 65 (17.4) 20 (30.8) 44 (67.7) 0 1 (1.5) 0

E
Boise 217 26 (12.0)

5.71 (2.23–14.60)
16 (61.5) 7 (26.9) 0 2 (7.7) 1 (3.8)

Nampa 238 5 (2.1) 2 (40.0) 2 (40.0) 0 0 1 (20.0)

*
The 5 retail chain companies have locations in both Boise and Nampa. Stores A and B are grocery stores, Store C is a farm supply store, Store D 

is a home improvement store, and Store E is a gas station and convenience store.
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Table 3.

Type of mask use* and correct mask placement observed during morninga, afternoonb, and eveningc periods by 

city

City

Boise Nampa

Period Number (%) Number (%)

Morning

Mask type 126 (100) 70 (100)

   Surgical 61 (48.4) 29 (41.4)

   Cloth 57 (45.2) 39 (55.7)

   N95-type 4 (3.2) 1 (1.4)

   Neck Gaiter 4 (3.2) 1 (1.4)

   Bandana 0 (0) 0 (0)

Correct use 112** (89.6) 67 (95.7)

Afternoon

Mask type 167 (100) 97 (100)

   Surgical 64 (38.3) 49 (50.5)

   Cloth 93 (55.7) 43 (44.3)

   N95-type 6 (3.6) 3 (3.1)

   Neck Gaiter 3 (1.8) 1 (1.0)

   Bandana 1 (0.6) 1 (1.0)

Correct use 156** (96.3) 94 (96.9)

Evening

Mask type 137 (100) 69 (100)

   Surgical 66 (48.2) 39 (56.5)

   Cloth 67 (48.9) 27 (39.1)

   N95-type 3 (2.2) 1 (1.4)

   Neck Gaiter 1 (0.7) 1 (1.4)

   Bandana 0 (0) 1 (1.4)

Correct use 131** (96.3) 64 (92.8)

*
The most common mask(s) in each period by city is bolded

a
8–10 AM

b
noon–2 PM

c
4–6 PM

**
Correct placement could not be assessed for seven observed persons wearing masks (Boise, morning 1 surgical; afternoon: 4 cloth, 1 surgical; 

evening: 1 cloth)
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