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Comparison of COVID-19
home-testers vs.
laboratory-testers in New York
State (excluding New York City),
November 2021 to April 2022

Vajeera Dorabawila*, Virgile Barnes, Nirmala Ramesh,

Rebecca Hoen, Jamie Sommer, Amy Robbins, Byron Backenson,

Emily Lutterloh, Dina Hoefer and Eli Rosenberg

New York State Department of Health, Albany, NY, United States

Background: Though the use of coronavirus disease 2019 (COVID-19) home

testing kits is increasing, individuals who use home tests are not accounted for

in publicly reported COVID-19 metrics. As the pandemic and the methods for

tracking cases evolve, it is critical to understand who the individuals excluded are,

due to their use of home testing kits, relative to those included in the reported

metrics.

Methods: Five New York State databases were linked to investigate trends in

home-tested COVID-19 cases vs. laboratory-confirmed cases from November

2021 to April 2022. Frequency distributions, multivariate logistic regression

adjusted odds ratios (aOR), and 95% confidence intervals (CI) were used to

compare the characteristics of the home-tested and laboratory-tested people.

Results: Of the 591,227 confirmed COVID-19 cases interviewed, 71,531 (12%)

of them underwent home tests, 515,001 (87%) underwent laboratory tests, and

5,695 (1%) underwent both home tests and laboratory tests during this period.

Home-tested COVID-19 cases increased from only 1% in November 2021 to 22%

in April 2022. Children aged 5–11 years with an aOR of 3.74 (95% CI: 3.53, 3.96)

and adolescents aged 12–17 years with an aOR of 3.24 (95% CI: 3.07, 3.43) were

more likely to undergo only home tests compared to adults aged 65 years and

above. On the one hand, those who were “boosted” (aOR 1.87, 95% CI: 1.82, 1.93),

those in K-12 school settings (aOR 2.33, 95% CI: 2.27, 2.40), or those who were

possibly infected by a household member (aOR 1.17, 95% CI: 1.13, 1.22) were

more likely to report home testing instead of laboratory testing. On the other

hand, individuals who were hospitalized (aOR 0.04, 95% CI: 0.03, 0.06), who had

underlying conditions (aOR 0.85, 95% CI: 0.83, 0.87), who were pregnant (aOR

0.76, 95% CI: 0.66, 0.86), and who were Hispanic (aOR 0.50: 95% CI: 0.48, 0.53),

Asian (aOR 0.31, 95% CI: 0.28, 0.34), or Black (aOR 0.45, 95% CI: 0.42, 047) were

less likely to choose home testing over laboratory testing.

Conclusion: The percentage of individuals with confirmed COVID-19 who used

only home testing kits continues to rise. People who used only home testing were

less likely to be hospitalized and were those with a lower likelihood of developing

a severe disease given factors such as age, vaccination status, and underlying

conditions. Thus, the o�cial COVID-19metrics primarily reflected individuals with
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severe illness or the potential for severe illness. There may be racial and ethnic

di�erences in the use of home testing vs. laboratory testing.

KEYWORDS

home tests, laboratory tests, COVID-19, race and ethnicity, COVID-19 vaccines,

hospitalization, COVID-19 home vs. laboratory testers

1. Introduction

The coronavirus disease 2019 (COVID-19) pandemic is

ongoing, and there is a continued need to monitor its trends.

As of September 21, 2022, there were almost 6 million COVID-

19 cases and 400,000 reinfections in New York State (NYS). The

prevalence of at-home COVID-19 antigen tests (home tests) has

rapidly increased across the United States since the emergence of

the B.1.2.529 (Omicron) variant in late 2021 (1–8). During the

surge of cases with the Omicron variant in late 2021 and January

2022, there was a shortage of laboratory-based diagnostic nucleic

acid amplification testing (laboratory-based tests), resulting in an

increase in the use of home tests (6). A recent national study

reported that the usage of at-home tests by those with COVID-

19-like illness increased from∼5.7% in the delta-variant dominant

period (August 23, 2021–December 11, 2021) to 20.1% in the

omicron-variant dominant period (December 19, 2021–March 12,

2022) (9). Another study reported an increasing trend in home-

test use and found that, the week ending on January 8, 2022, when

testing volume peaked, had a positivity rate of 17.3 for home tests

and 29.1 for laboratory-based tests (10). While the two test types

differ in sensitivity and specificity, home tests are easily accessible,

offer greater privacy in testing, and provide rapid results compared

to laboratory-based tests (2). Simultaneously, the increase in the

accessibility of home tests was driven by free test kits provided

by schools, the state, and the federal government and increased

availability of home test kits in pharmacies and retail venues (11).

Official reports and other analyses were primarily based on

laboratory-based testing, as home tests were not typically included

in data systems that track COVID-19 cases and rates. Consequently,

there was a dearth of information on home test usage and users;

the research available on this topic is limited to surveys that have

a higher risk of response bias and were conducted on adults

(12, 13). Given this fact, there is a critical need to better understand

individuals, including children, who use and report home tests,

as well as the trends in home testing. Such an analysis will help

identify any potential bias in the reports based solely on laboratory-

based testing.

This study explored several questions associated with home

tests in NYS, excluding New York City (NYC). First, the trends

Abbreviations: COVID 19, Coronavirus 2019; CDCMS, Communicable

Disease Case Management System; ECLRS, Electronic Clinical Laboratory

Reporting System; NAAT, Nucleic acid amplification test; LHD, Local

Health Departments; CIR, Citywide Immunization Registry; NYSIIS, NYS

Immunization Information System; HERDS, Health Electronic Response Data

System; SARS-CoV-2, Severe acute respiratory syndrome coronavirus 2.

in at-home tests that were voluntarily reported to local health

departments (by phone, email, and online), which were then

added to the public health surveillance system were compared

with laboratory-based testing. Second, this study aimed to

understand the proportion of individuals who use at-home

and laboratory-based tests. Third, this study also aimed to

compare people who reported having taken at-home tests to

those who reported having taken laboratory-based tests based

on the participants’ demographics, K-12 school-based attendance

or workplace settings, vaccination status, the severity of disease,

symptoms, and knowledge of the source of infection.

2. Materials and methods

2.1. Materials

This study used five NYS databases that were linked

together (14, 15). The primary database for COVID-19 case

investigation in NYS, outside of NYC, is the Communicable Disease

Case Management System (CDCMS). The Electronic Clinical

Laboratory Reporting System (ECLRS) contains all reportable

(positive and negative) COVID-19 test results [nucleic acid

amplification test (NAAT) or antigen] in NYS. However, home

tests are not reported to the ECLRS. Applicable information on

all positive laboratory tests is automatically transmitted from the

ECLRS to the CDCMS. A new case in the CDCMS is created if the

positive specimen collection date is >90 days from the specimen

collection date of the first positive result or the most recent case

specimen collection date (16). Local Health Departments (LHDs)

can manually enter cases with positive tests (NAAT or antigen)

not reported via the ECLRS. These cases could be at-home tests

reported to LHDs or laboratory reports from another jurisdiction.

LHDs collect data on positive home tests viamultiple mechanisms.

Some mechanisms involve web portals utilized by the public to

enter results while others involve receiving data from schools and

manual mechanisms such as emails. These are then uploaded to the

CDCMS and utilized for case management.

To determine vaccine status, cases in the CDCMS were linked

to a combined database that contained the Citywide Immunization

Registry (CIR) and the NYS Immunization Information System

(NYSIIS) COVID-19 vaccination data for the residents of New

York City and the rest of NYS, respectively. These databases were

linked using deterministic algorithms that matched individuals

based on their name and date of birth (DOB). Finally, the Health

Electronic Response Data System (HERDS) is a statewide daily

electronic survey conducted to collect information about patients
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with COVID-19 who were admitted to inpatient facilities. HERDS-

reported hospital admissions were linked based on patients’ name

initials, sex, date of birth, and ZIP code.

The analysis period started, from November 1, 2021, when the

home test entry to the CDCMS became more systematic, and was

limited to cases with completed interviews that were conducted by

case investigators. End of the period was April 30, 2022. The main

outcome of this study was to determine the occurrence of COVID-

19 cases. A COVID-19 case (or simply “case”) was identified as

a new positive result for the SARS-CoV-2 NAAT or antigen test

(including at-home tests) that occurred more than 90 days from

the first or previous positive result (16). The created cases that

were entered manually into the system were excluded if the type

of test (laboratory-based or at-home tests) was unclear. Since only

limited counties in NYS investigated at-home tests in the CDCMS,

the analysis was restricted to 33 counties that reported routinely

uploading at-home test results to the CDCMS.

This study presents trends in reported testing for threemutually

exclusive groups based on how cases were reported as testing

positive. The testing groups were home-test-only, laboratory-test-

only, and both at-home and laboratory-based tests (both tests).

The cases were classified as home-test-only vs. laboratory-based

test-only using the test types available in the CDCMS. Home-test

cases were linked to the ECLRS to identify people with laboratory

tests within 7 days (before, same day, or after) of the at-home

test, which was further classified as both tests. The status of being

fully vaccinated was defined as an individual having completed

the primary vaccination series and having waited at least 14 days

thereafter. The status of being “boosted” was defined as having

received a booster shot and having waited at least 1 day after the

booster receipt.

2.2. Methods

The analysis provided descriptive statistics (demographics,

geographic locations, K-12 school-based setting, vaccination status,

symptoms, underlying conditions, and known exposure locations)

for each of the three case testing groups. The school setting

was based on those who responded that “within the 2 weeks

prior to symptom onset/collection date”, they did “visit/attend” a

“school/university/childcare center”. Those who selected “School

(Prek-12)” as the type of school or summer camp they visited

were classified as “K-12 school-based”. Then, they were offered

a list of roles in school (student, staff, faculty, teacher, volunteer,

or visitor); this information was utilized to determine the sub-

categories in “K-12 school-based” settings. Exposure type was

based on the question, “in the past 14 days, have you been

in contact with a COVID-19 Case?”, and if “yes”, the type of

exposure was selected by the participants from an offered list.

Based on the list of options offered in the CDCMS, the symptoms

were classified into the following categories: (a) gastrointestinal

(abdominal pain, dehydration, diarrhea, vomiting, and nausea);

(b) back and muscle pain; (c) cold symptoms (chills, cough,

fatigue, fever, headache, runny nose, and sore throat); (d) cardiac,

respiratory, and rigor (chest pain, difficulty breathing, shortness

of breath, wheezing, rigor, and seizure); and (e) smell and taste.

Exposure type and symptoms are not mutually exclusive categories.

A case can be classified into multiple exposure types and symptom

categories given that a person has multiple instances of exposure

and/or symptoms. The severity of the disease was measured as

the number of hospitalizations (reported to HERDS) within 14

days of the specimen collection date (those within 7 days were

also examined).

The study employed multivariate logistic regression to estimate

adjusted odds ratios (aOR) with 95% confidence intervals

(CIs). Specifically, the study calculated aORs for the following

comparisons: (a) trends adjusted for the month, county, and age

category for the home-test-only group compared to the laboratory-

test-only group and the home-test-only group compared to the

both tests group; and (b) home-test-only vs. laboratory-test-

only were further adjusted for race/ethnicity, setting, underlying

conditions, pregnancy, exposure source, and symptoms. To

account for geographic differences and varying practices related to

home test usage, we included the county variable in the analysis.

Adjusting for the case reported month accounts for temporal

variation in home test volume, especially with evolving variants.

To categorize the study population by age, broad age categories

were used: 0–4 years, 5–11 years, 12–17 years, 18–49 years, and

50–64 years, with above 64 years serving as the reference category.

The reference category for race/ethnicity was white, while the

reference category for gender was female gender. This study also

included participants from K-12 schools, such as students, staff,

faculty, and volunteers, with a reference category of individuals who

did not belong to these groups (non-school based). All statistical

analyses were conducted using Statistical Analysis Software (SAS

9.4). The New York State Department of Health institutional’s

review board (IRB) determined this surveillance activity to be

necessary for public health purposes and thus it did not require

IRB review.

3. Results

3.1. Trend of home tests

From November 2021 to April 2022, there were 592,227

confirmed COVID-19 cases (at-home or laboratory-based) with

complete interviews from 33 local health departments (LHDs)

that actively investigated at-home tests in the CDCMS. Of

the confirmed cases, 71,699 (12%) of them were attributed to

home-test-only usage, 515,001 (87%) were due to laboratory-

test-only usage, and 5,527 (1.0%) received both types of tests

(Table 1). The prevalence of home-test-only cases increased

(Table 1; Figure 1) from 0.7% in November 2021 to 21.6%

in April 2022. With an increase in the prevalence of home-

test-only usage, individuals who received both tests decreased

from 12.5% in November 2022 to 4.3% in April 2022. School-

aged children (aged 5–17 years) had a higher percentage of

home-test-only usage (Figure 2). Of the people who received

both tests, 28.1% of them underwent a laboratory-based test

on the same day as the home test, while the majority

underwent the laboratory-based tests within 7 days after the home

test (67.6%).
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TABLE 1 Trend in test type: November 2021–April 2022.

Home-
test-only

Laboratory-
test-only

Both-
tests

Total

N (%) N (%) N (%) N (%)

Total 71,531 (12.1) 515,001 (87.0) 5,695 (1.0) 592,227

November-21 547 (0.7) 78,917 (99.2) 78 (0.1) 79,542

December-21 4,768 (3.5) 131,416 (96.2) 485 (0.4) 136,669

January-22 39,806 (15.8) 208,416 (82.8) 3,496 (1.4) 251,718

February-22 8,331 (19.5) 33,866 (79.2) 552 (1.3) 42,749

March-22 5,654 (23.6) 17,974 (75.0) 346 (1.4) 23,974

April-22 12,425 (21.6) 44,412 (77.1) 738 (1.3) 57,575

People who underwent laboratory testing within 7 days (before, same day, or after) of the

at-home test were classified as both-tests.

FIGURE 1

Trend in both-tests (home-test and laboratory confirmed test) as %

of any with home tests (home-tests-only and both-tests):

November 2021–April 2022.

3.2. Comparison of home-test-only usage
vs. laboratory-test-only usage

The demographic characteristics are available in Table 2.

Among the groups who were tested, the unvaccinated cases

comprised a higher percentage in the laboratory-test-only group

(46.5%) compared to the both-tests group (32.0%) and the home-

test-only group (38.7%). Conversely, people with booster shots

represented a higher percentage in the at-home test group (23.6

and 26.4% for the home-test-only group and the both tests group,

respectively) compared to the laboratory-test-only group (15.3%).

Among the cases reported, the highest percentage of individuals

reporting working, attending, or volunteering at a K-12 school was

observed in the at-home-test-only group (41.8% for home-test-only

usage and 26.5% for both tests) compared to the laboratory-test-

only group (19.8%). The prevalence of gastrointestinal symptoms

(13.6 vs. 14.7%), cardiac/respiratory/rigor symptoms (7.7 vs.

11.1%), and smell/taste symptoms (6.3 vs. 13.0%), as well as

underlying conditions (15.0 vs. 21.4%), were lower for home-test-

only cases compared to the laboratory-test-only cases.

3.3. Adjusted trends: Home-test-only usage
vs. laboratory-test-only usage

Figure 3 displays the aOR and CI trends for home-test-only

usage vs. laboratory-tests-only usage and home-test-only usage vs.

both tests while adjusting for age and county. Due to the small

number of cases in November 2021, the month of November was

combined with the month of December, and the figure provides

the monthly trend relative to November and December 2021. The

increasing trend in the home-test-only group was consistent. The

aOR of the home-test-only group vs. the laboratory-test-only group

went from 8.11 (95% CI: 7.86, 8.35) in January 2022 to 14.71 (95%

CI: 14.19, 15.26) in April 2022 compared to November/December

2021. There was a concurrent increase in home-test-only usage

compared to both tests (a person with an at-home test having a

laboratory-based test within 7 days of an at-home test), increasing

from 1.36 (95% CI: 1.23, 1.31) in January 2022 to 2.45 (95%CI: 2.17,

2.78) in April 2022 compared to November/December 2021.

3.4. Adjusted odds ratios: Comparison of
home-test-only usage vs.
laboratory-test-only usage

Figure 4 demonstrates that once adjusted for the month,

county, and other variables displayed, the differences between

home-test-only usage vs. laboratory-test-only usage (observed with

descriptive statistics in Table 2) persisted and were statistically

significant. Younger people were more likely (aOR range 2.39 to

3.74; 95% CI range 2.28–3.96 for those under 50 years of age)

to utilize home tests only compared to those aged 65 years or

older. People with boosted shots were most likely to report using

home tests (aOR 1.87, 95% CI: 1.82, 1.93) than laboratory tests,

followed by those with only a primary series (aOR 1.30, 95% CI:

1.27, 1.33) with unvaccinated people as the reference category. This

implies that unvaccinated individuals were more likely to use only

laboratory tests. Moreover, the analysis did not find a statistically

significant difference for partially vaccinated individuals.

Those in K-12 settings were more likely to use home tests, while

those in non-K-12 settings were more likely to use laboratory tests.

The aOR for the home-test-only group was 2.33 (95%CI: 2.27, 2.40)

relative to the laboratory-test-only group for those in K-12 settings.

When we restricted the analysis to the school-aged (5–17 year

old) population, the aOR declined to 1.55 (95% CI: 95%CI: 1.46,

1.65) (Supplementary Table A.2). In contrast, when the analysis was

restricted to adults (>18 years) only, the aOR increased to 2.85

(95% CI: 2.75, 2.95) (Supplementary Table A.3).

Laboratory-tests-only capture severe disease, as measured by

the rate of hospitalizations, certain symptoms, and cases with

underlying conditions (Figure 4). The prevalence of hospitalization

within 14 days was much less frequent among those who used only

home tests rather than laboratory tests, with only 44 home-test-

only cases (aOR 0.04, 95% CI: 0.03, 0.06) being hospitalized. The

results for hospitalizations within 7 days, with only five home-test-

only cases requiring hospitalization, were consistent. People with

underlying conditions (aOR 0.85, 95% CI: 0.83, 0.87) or who were

pregnant (aOR 0.76, 95% CI: 0.66, 0.86) were less likely to undergo
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FIGURE 2

Percent of cases via home-tests-only (of all cases), by week and age category, November 2021–April 2022.

only home tests, as were those with gastrointestinal (aOR 0.92, 95%

CI: 0.89, 0.94) and cardiac, respiratory, and rigor (aOR 0.82, 95%

CI: 0.79, 0.84) symptoms. People with certain symptom groups

(controlled for other symptoms) were more likely to undergo only

home tests, with 1.11 (95% CI: 1.08, 1.13) for back and muscle pain

and 1.43 (95% CI: 1.40, 1.47) for cold symptoms relative to those

without any symptoms reported.

For cases with a known exposure source, the source of exposure

was associated with the testing group. If the known exposure source

was from a household member (aOR 1.17, 95% CI: 1.13, 1.22), then

people were more likely to use only home tests. In contrast, those

with known exposure to a case in congregate housing (aOR 0.53,

95% CI: 0.31, 0.90), a place of employment (aOR 0.82, 95% CI:

0.75, 0.91), a healthcare facility (aOR 0.55, 95% CI: 0.35, 0.87), a

long-term care facility (aOR 0.58, 95% CI: 0.34, 1.00), or a social

event (aOR 0.72, 95% CI: 0.63, 0.83) were less likely to use only

home tests.

4. Discussion

By linking several databases, this study provides valuable

insight into trends in home testing and the people excluded from

official laboratory-confirmed test-based metrics in New York State

(excluding New York City). The strengths of this study include

analysis of tests during the Omicron-variant-dominant period with

widespread home testing coverage and population-based large

sample sizes using case investigation data collected by trained

interviewers in contrast to survey data impacted by response bias.

This demonstrated an increase in home testing usage during the

period covered and indicated that, at only one percent, only a small

portion used both tests. This study fills a gap in the literature by

examining the association between testing groups and vaccination

choices by utilizing vaccine registries (in contrast to self-reporting)

to obtain vaccine histories for all three testing groups. Overall trend

in home-testing vs laboratory-based testing as well as race, ethnicity

and vaccination status differences between testing groups observed

in this study is consistent with that reported in survey-based studies

(9, 12, 13, 17) and could be compared with each other. This study

demonstrates that certain populations are more likely to use only

home tests. Specifically, those at a lower risk of severe diseases, such

as those who are boosted, those with certain symptom categories,

younger age groups, people not hospitalized, and those without

underlying conditions or special medical needs, are more likely to

use only home tests.

Racial differences in home testing, with a higher likelihood

for white people and a lower likelihood for Black, Asian, Native

American, and Hispanic people, may not only reflect testing

behavior. The reasons could be accessibility, knowledge, or

economic differences in testing (6, 18), particularly given that

COVID-19 has disproportionately impacted communities of color

(19–24). While data indicate that non-binary people are more

likely to utilize only home tests, it is difficult to have conclusive

evidence, given the higher percentage of gender missing among

home testers (6.9% for home-test-only users, 0.5% for laboratory

test-only users) as well as the small number of people who had

identified as non-binary (95 who use home tests and 93 who use

laboratory tests).

The age-related differences in home testing observed in our

study are consistent with those reported in other studies on

adults (9). The comparison of adults to the school-age population
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FIGURE 3

Trend in test type for COVID-19 cases January–April, 2022 relative to November/December 2021: adjusted odds ratios (aOR) and confidence

intervals (Cl)a. aAdjusted odds ratios (aORs) are adjusted for age and county. As demonstrated in Table 1 and Figure 2, the number of home-tests was

small in November/December 2021. Therefore, in estimating aORs, of trends above, combined November/December 2021 case numbers were used

as the reference category.

provides additional insight, as the higher likelihood of home testing

observed for the school-aged population is consistent with that

observed in a recent study (25). This trend may be driven by

the sharp rise in Omicron-variant cases and may have continued

with widespread availability of test kits in schools, in schools’

requirements for negative test results in case of symptoms, and

concerns about transmission risk to other household members

(11, 26, 27). Moreover, when we restricted the analysis to only

adults, the higher likelihood of home-test-only usage for K-12

school-based people indicated that both age and school setting

could impact test choice.

The likelihood of the reported home tests based on the

vaccination status may have been impacted by four factors.

First, employment testing requirements may have played a

role, particularly for unvaccinated individuals (28). Second, if

unvaccinated people tested positive, they may have been more

likely to opt for laboratory-confirmed testing due to the potential

for a more severe disease when presenting with symptoms. Third,

given the reverse likelihood of severe disease for boosted, they may

opt for home testing. It has been demonstrated that vaccination

reduces severity (29, 30), and further analysis on vaccination,

boosters, and severity is warranted. Fourth, people who are more

conscientious about being vaccinated may be more likely to test at

home and report.

People hospitalized with certain symptoms (cardiac,

respiratory, or rigor) and underlying conditions are more

likely to have severe disease or the potential for developing severe

disease. These groups are more likely to choose laboratory tests
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FIGURE 4

Multivariate logistic regression: adjusted odds ratios (aOR) and confidence intervals (Cl) for home-tests-only vs. laboratory-test-onlyb.
bThe following variables adjusted in the model are not displayed above: month, county, gender missing, and some exposure sources (political

rally/gathering, summer camp, and not reported).

over home tests. This finding indicates that publicly reported

metrics that rely on laboratory tests capture a high proportion

of people with severe disease or those with the potential for

developing severe disease.

The association between testing types for those with a known

exposure source was unsurprising. Healthcare facilities, congregate

housing, and long-term care facilities are all congregate care

settings where laboratory-testing confirmation may be desired by

employers and administrators for both staff and residents. While

the risk of transmission from household members was higher (12–

24, 26, 28, 31–33), the perception that a home test was sufficient

may result in those exposed by a household member opting for

only home tests. Both an increased availability of free home tests

via schools and similar perceptions may lead to those exposed in a

daycare or school using only home tests. In addition, there may be

costs associated with laboratory tests (2).

There are several limitations to this study. First, the analysis

was restricted to LHDs who were willing and able to accept

home-test reports. Among the LHDs who were willing and able

to accept, home tests were from those who voluntarily reported,

while the comparison group included laboratory-based testing

which required reporting to ECLRS. The conclusions of this study

may be influenced by people’s willingness to report the use of

home-based tests. One would expect people with severe forms of

the disease to seek medical care, and healthcare facilities would

require laboratory confirmations, which would be included in

the study. For example, according to a recent survey, laboratory-

confirmed tests had an estimated test positivity rate of 14.1% for

COVID-19 infection, whereas the rate was 5.2% for individuals

who exclusively used home testing from January 1 to March

16, 2022 (12). Second, negative home tests were not reported

to the CDCMS. However, while negative laboratory-confirmed

tests were reported to the ECLRS, they were not part of this

analysis. Thus, the impact is minimal. Third, deterministic database

matches may have excluded potential matches when identifiers

were not identical, such as when dates of birth were incorrect

or names were misspelled or listed under maiden names instead

of married names. Fourth, this analysis was limited to cases

with completed interviews; those with complete interviews (those

willing to participate in disease surveillance) maybe different.
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TABLE 2 Profile of the laboratory-test-only group, the home-test-only

group, and the both-tests group.

Home-
test-only

Lab-test-
only

Both-
tests

Total 71,531 515,001 5,695

N (%) N (%) N (%)

Age group

0–4 years 3,854 (5.4) 24,810 (4.8) 158 (2.8)

5–11 years 12,861 (18.0) 45,863 (8.9) 512 (9.0)

12–17 years 11,668 (16.3) 40,619 (7.9) 565 (9.9)

18–49 years 31,172 (43.6) 252,551 (49.0) 3,363 (59.1)

50–64 years 9,118 (12.7) 97,796 (19.0) 893 (15.7)

65+ years 2,858 (4.0) 53,362 (10.4) 204 (3.6)

Gender

Female 37,175 (52.0) 275,142 (53.4) 3,039 (53.4)

Male 29,302 (41.0) 236,690 (46.0) 2,193 (38.5)

Non-binary 95 (0.1) 93 (0.0) 8 (0.1)

Other 61 (0.1) 715 (0.1) 6 (0.1)

Missing 4,898 (6.8) 2,361 (0.5) 449 (7.9)

Race/ethnicity

Hispanic 2,741 (3.8) 38,266 (7.4) 230 (4.0)

Asian 565 (0.8) 9,021 (1.8) 68 (1.2)

Black 2,421 (3.4) 28,468 (5.5) 266 (4.7)

White 45,525 (63.6) 303,682 (59.0) 3,385 (59.4)

Native American 463 (0.6) 2,163 (0.4) 38 (0.7)

Pacific Islander 52 (0.1) 413 (0.1) 6 (0.1)

Other 2,101 (2.9) 21,998 (4.3) 141 (2.5)

Missing 20,404 (28.5) 149,256 (29.0) 1,791 (31.4)

Vaccination status

Unvaccinated 27,706 (38.7) 239,389 (46.5) 1,821 (32.0)

Partial 2,349 (3.3) 17,059 (3.3) 197 (3.5)

Primary series only 24,626 (34.4) 179,564 (34.9) 2,173 (38.2)

Boosted 16,850 (23.6) 78,989 (15.3) 1,504 (26.4)

K-12 school vs. non-school

Non-school 41,655 (58.2) 413,205 (80.2) 4,183 (73.5)

School (K-12) 29,876 (41.8) 101,796 (19.8) 1,512 (26.5)

Faculty/teacher 4,437 (6.2) 13,080 (2.5) 342 (6.0)

Student 22,442 (31.4) 77,308 (15.0) 929 (16.3)

Staff (non-teacher) 2,799 (3.9) 10,339 (2.0) 227 (4.0)

Volunteer/visitor 198 (0.3) 1,069 (0.2) 14 (0.2)

Hospitalization

Within 7 days 5 (0.0) 13,428 (2.6) 60 (1.1)

Within 14 days 44 (0.1) 15,063 (2.9) 79 (1.4)

(Continued)

TABLE 2 (Continued)

Home-
test-only

Lab-test-
only

Both-
tests

Total 71,531 515,001 5,695

N (%) N (%) N (%)

Symptoms

Any symptoms 62,661 (87.6) 418,744 (81.3) 4,471 (78.5)

Gastrointestinal 9,737 (13.6) 75,775 (14.7) 826 (14.5)

Back and muscle

pain

17,942 (25.1) 133,072 (25.8) 1,560 (27.4)

Cold symptoms 55,661 (77.8) 353,745 (68.7) 4,031 (70.8)

Cardiac,

respiratory, and

rigor

5,527 (7.7) 56,997 (11.1) 591 (10.4)

Smell and taste 4,511 (6.3) 66,991 (13.0) 466 (8.2)

Underlying

conditions

10,707 (15) 110,332 (21.4) 983 (17.3)

Pregnant 304 (0.4) 3,324 (0.6) 46 (0.8)

Exposure source

known

7,868 (11.0) 90,742 (17.6) 605 (10.6)

Known exposure type

Congregate housing 18 (0.0) 385 (0.1) 2 (0.0)

Day care/school 741 (1.0) 4,854 (0.9) 62 (1.1)

Place of

employment

499 (0.7) 8,569 (1.7) 65 (1.1)

Healthcare facility 21 (0.0) 607 (0.1) 7 (0.1)

Living in same

household

4,562 (6.4) 46,836 (9.1) 284 (5.0)

At home, from

visitor to home

442 (0.6) 6,576 (1.3) 45 (0.8)

Long-term care

facility

15 (0.0) 479 (0.1) 3 (0.1)

Political

rally/gathering

3 (0.0) 18 (0.0) –(0.0)

Religious gathering 19 (0.0) 216 (0.0) –(0.0)

Sports event 53 (0.1) 312 (0.1) 2 (0.0)

Social event 240 (0.3) 4,672 (0.9) 25 (0.4)

Travel 21 (0.0) 325 (0.1) 2 (0.0)

Summer camp 0 (0.0) 5 (0.0) 0 (0.0)

Other 505 (0.7) 7,237 (1.4) 64 (1.1)

Unknown 82 (0.1) 1,265 (0.2) 8 (0.1)

People who underwent laboratory testing within 7 days (before, same day, or after) of the

at-home test were classified as both-tests.

Fifth, this analysis included the period when universal COVID-

19 case investigation and contact tracing were no longer required

(34). Therefore, this study was based solely on COVID-19 case

investigations conducted during the study period. Sixth, while this

study identified demographic and health differences in COVID-
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19 test usage, it did not examine the social determinants of test

usage, which warrants further investigation. Seventh, it is worth

noting that closures and shutdowns, even though there were no

statewide closures or shutdowns in effect during this time, may have

impacted the choice of test types (35). Finally, these findings cannot

be applied to other states, as they were based solely on data from

NYS, excluding NYC. Furthermore, the COVID-19 cases and death

rates inNYS, excludingNYC, were lower compared to those inNYC

(36, 37).

These findings indicated that individuals who were excluded

from official metrics were less likely to be hospitalized and were

those with lower potential for severe disease, as measured by factors

such as age, vaccination status, and underlying conditions.

Data availability statement

The data presented in this study are available upon

reasonable request from the corresponding author.

Requests to access these datasets should be directed to

VD, vajeera.dorabawila@health.ny.gov.

Ethics statement

The studies involving human participants were reviewed

and approved by the New York State Department of Health

Institutional Review Board (IRB) which determined this

surveillance activity to be necessary for public health work and

therefore did not require IRB review. Written informed consent

for participation was not required for this study in accordance with

the national legislation and the institutional requirements.

Author contributions

VD conceptualized and drafted the manuscript. VD, VB, NR,

and RH contributed to file creation and analysis. VD, DH, AR, and

EL contributed to critical revisions of the manuscript. VD, DH, JS,

and ER contributed to the concept and design. All authors reviewed

and approved the manuscript draft and ensured its accuracy and

integrity before submission.

Funding

This study was supported by the New York State Department

of Health and Centers for Disease Control and Prevention (CDC)

Grant #15-1043-06.

Acknowledgments

We would like to acknowledge Doris Maduka, DrPH, for

her contributions to creating figures and conducting searches of

the literature.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Author disclaimer

This content is solely the responsibility of the authors and

do not necessarily represent the official views of the Centers for

Disease Control and Prevention or the Department of Health and

Human Services.

Supplementary material

The Supplementary Material for this article can be found

online at: https://www.frontiersin.org/articles/10.3389/fpubh.2023.

1058644/full#supplementary-material

References

1. Mercer TR, Salit M. Testing at scale during the COVID-19 pandemic. Nat Rev
Genetics. (2021) 22:415–26. doi: 10.1038/s41576-021-00360-w

2. Rubin R. COVID-19 testing moves out of the clinic and into the home. JAMA.
(2021) 326:1362–64. doi: 10.1001/jama.2021.15679

3. U.S. Food and Drug Administration. In Vitro Diagnostics EUAs. (2022). Available
online at: https://www.fda.gov/medical-devices/coronavirus-disease-2019-covid-19-
emergency-use-authorizations-medical-devices/in-vitro-diagnostics-euas (accessed 8
June, 2022).

4. Centers for Decease Control. Nucleic Acid Amplification Tests. (2021). Available
online at: https://www.cdc.gov/coronavirus/2019-ncov/lab/naats.html (accessed 8
June, 2022).

5. The White House. Fact Sheet: The Biden Administration to Begin Distributing
At-Home, Rapid COVID-19 Tests to Americans for Free. (2022). Available online
at: https://www.whitehouse.gov/briefing-room/statements-releases/2022/01/14/fact-
sheet-the-biden-administration-to-begin-distributing-at-home-rapid-covid-19-
tests-to-americans-for-free/ (accessed 1 June, 2022).

6. Martin EG. Integrating health equity and efficiency principles in distribution
systems: lessons from mailing COVID-19 tests. J Public Health Management Practice.
(2022) 28:327–9. doi: 10.1097/PHH.0000000000001530

7. Wiegand RE, Deng Y, Deng X, Lee A, Meye W, Letovsky S, et al. Estimated SARS-
CoV-2 antibody seroprevalence trends and relationship to reported case prevalence
from a repeated, cross-sectional study in the 50 states and the District of Columbia,

Frontiers in PublicHealth 09 frontiersin.org

https://doi.org/10.3389/fpubh.2023.1058644
mailto:vajeera.dorabawila@health.ny.gov
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1058644/full#supplementary-material
https://doi.org/10.1038/s41576-021-00360-w
https://doi.org/10.1001/jama.2021.15679
https://www.fda.gov/medical-devices/coronavirus-disease-2019-covid-19-emergency-use-authorizations-medical-devices/in-vitro-diagnostics-euas
https://www.fda.gov/medical-devices/coronavirus-disease-2019-covid-19-emergency-use-authorizations-medical-devices/in-vitro-diagnostics-euas
https://www.cdc.gov/coronavirus/2019-ncov/lab/naats.html
https://www.whitehouse.gov/briefing-room/statements-releases/2022/01/14/fact-sheet-the-biden-administration-to-begin-distributing-at-home-rapid-covid-19-tests-to-americans-for-free/
https://www.whitehouse.gov/briefing-room/statements-releases/2022/01/14/fact-sheet-the-biden-administration-to-begin-distributing-at-home-rapid-covid-19-tests-to-americans-for-free/
https://www.whitehouse.gov/briefing-room/statements-releases/2022/01/14/fact-sheet-the-biden-administration-to-begin-distributing-at-home-rapid-covid-19-tests-to-americans-for-free/
https://doi.org/10.1097/PHH.0000000000001530
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Dorabawila et al. 10.3389/fpubh.2023.1058644

United States–October 25, 2020–February 26, 2022. Lancet Reg Health. (2023)
18:100403. doi: 10.1016/j.lana.2022.100403

8. Qasmieh AS, Robertson MM, Rane SM, Shen Y, Zimba R, Picchio CA, et al.
The importance of incorporating at-home testing into SARS-CoV-2 point prevalence
estimates: findings from a U.S. national cohort, February 2022. JMIR Public Health
Surveill. JMIR Preprints (2022). doi: 10.2196/preprints.38196

9. Rader B, Gertz A, Iuliano AD, Gilmer M, Wronski L, Astley CM, et al. Use of at-
home COVID-19 tests—United States, 23 August, 2021– 2021 St, 2022.MMWRMorb
Mortal Wkly Rep. (2022) 71:489–94. doi: 10.15585/mmwr.mm7113e1

10. Ritchey MD, Rosenblum HG, del Guercio K, Humbard M, Santos S, Hall
J, et al. COVID-19 self-test data: Challenges and opportunities – United States,
October 31, 2021–June 11, 2022. MMWR Morb Mortal Wkly Rep. (2022) 71:1005–10.
doi: 10.15585/MMWR.MM7132A1

11. TheWhite House. FACT SHEET: Biden-Harris Administration Increases COVID-
19 Testing in Schools to Keep Students Safe and Schools Open. (2022). Available online
at: https://www.whitehouse.gov/briefing-room/statements-releases/2022/01/12/fact-
sheet-biden-harris-administration-increases-covid-19-testing-in-schools-to-keep-
students-safe-and-schools-open/ (accessed 1 June, 2022).

12. Qasmieh SA, RobertsonMM, Teasdale CA, Kulkarni SG, Nash D. Estimating the
period prevalence of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
infection during the omicron (Ba.1) surge in New York City, 1 January to 16 March
2022. Clin Infect Dis. (2023) 76:e499–e502. doi: 10.1093/cid/ciac644

13. Qasmieh SA, Robertson MM, Teasdale CA, Kulkarni S, McNairy M, Borrell L,
et al. The prevalence of SARS-CoV-2 infection and uptake of COVID-19 antiviral
treatments during the BA.2/BA.2.12.1 surge, New York City, April-May 2022.medRxiv
(2022). doi: 10.1101/2022.05.25.22275603

14. Rosenberg ES, Dorabawila V, Easton D, Bauer UE, Kumar J, Hoen R, et al.
Covid-19 vaccine effectiveness in New York State. N Engl J Med. (2022) 386:116–27.
doi: 10.1056/NEJMoa2116063

15. Dorabawila V, Hoefer D, Bauer UE, Bassett MT, Lutterloh E, Rosenberg ES.
Risk of infection and hospitalization among vaccinated and unvaccinated children and
adolescents in New York after the emergence of the Omicron variant. JAMA. (2022)
327:2242–4. doi: 10.1001/jama.2022.7319

16. Centers for Disease Control and Prevention. Coronavirus Disease 2019 (COVID-
19) 2021 Case Definition. (2021). Available online at: https://ndc.services.cdc.gov/case-
definitions/coronavirus-disease-2019-2021/ (accessed 8 June, 2022).

17. Antonelli M, Penfold RS, Merino J, Sudre CH, Molteni E, Berry S, et al. Risk
factors and disease profile of post-vaccination SARS-CoV-2 infection in UK users of
the COVID Symptom Study app: a prospective, community-based, nested, case-control
study. Lancet Infect Dis. (2022) 22:43–55. doi: 10.1016/S1473-3099(21)00460-6

18. Pond EN, Rutkow L, Blauer B, Alonso AA, de Lis SB, Nuzzo JB. Disparities
in SARS-CoV-2 testing for Hispanic/Latino populations: an analysis of state-
published demographic data. J Public Health Manag Pract. (2022) 28:330–3.
doi: 10.1097/PHH.0000000000001510

19. Cerami C, Popkin-Hall ZR, Rapp T, Tompkins K, Zhang H, Muller MS, et al.
Household transmission of Severe Acute Respiratory Syndrome Coronavirus 2 in the
United States: living density, viral load, and disproportionate impact on communities
of color. Clin Infect Dis. (2021) 74:1776–85. doi: 10.1093/cid/ciab701

20. Ogedegbe G, Ravenell J, Adhikari S, Butler M, Cook T, Francois F.
Assessment of racial/ethnic disparities in hospitalization and mortality in
patients with COVID-19 in New York City. JAMA Netw Open. (2020)
3:881. doi: 10.1001/jamanetworkopen.2020.26881

21. Bassett MT, Chen JT, Krieger N. Variation in racial/ethnic disparities in COVID-
19 mortality by age in the United States: a cross-sectional study. PLoS Medicine. (2020)
17:e1003402. doi: 10.1371/journal.pmed.1003402

22. Rossen LM, Ahmad FB, Anderson RN, Branum AM, Du C, Krumholz HM,
et al. Disparities in excess mortality associated with COVID-19—United States, 2020.
MMWRMorb Mortal Wkly Rep. (2021) 70:1114–9. doi: 10.15585/mmwr.mm7033a2

23. Grigsby-Toussaint DS, Shin JC, Jones A. Disparities in the distribution of
COVID-19 testing sites in black and Latino areas in New York City. Prevent Med.
(2021) 147:106463. doi: 10.1016/j.ypmed.2021.106463

24. Lopez L, Hart LH, Katz MH. Racial and ethnic health disparities related to
COVID-19. JAMA. (2021) 325:719–20. doi: 10.1001/jama.2020.26443

25. Shircliff EJ, Rosenberg ES, Collens LM, Hoefer D, Lutterloh E, Silk BJ,
et al. Notes from the field: School-based and laboratory-based reporting of
positive covid-19 test results among school-aged children – New York, September
11, 2021–April 29, 2022. MMWR Morb Mortal Wkly Rep. (2022) 71:1029–31.
doi: 10.15585/MMWR.MM7132A2

26. Lessler J, Grabowski MK, Grantz KH, Badillo-Goicoechea E, Metcalf CJ,
Lupton-Smith C. Household COVID-19 risk and in-person schooling. Science.
(2021) 372:1092–7. doi: 10.1126/science.abh2939

27. Paul LA, Daneman N, Brown KA, Johnson J, van Ingen T, Joh E, et al.
Characteristics associated with household transmission of Severe Acute Respiratory
Syndrome Coronavirus 2 (SARS-CoV-2) in Ontario, Canada: a cohort study.Clin Infect
Dis. (2021) 73:1840–8. doi: 10.1093/cid/ciab186

28. U.S. Equal Employment Opportunity Commission. What You Should Know
About COVID-19 and the ADA, the Rehabilitation Act, and Other EEO Laws.
(2022). Available online at: https://www.eeoc.gov/wysk/what-you-should-know-
about-covid-19-and-ada-rehabilitation-act-and-other-eeo-laws (accessed 8 June,
2022).

29. Yek C, Warner S, Wiltz JL, Sun J, Adjei S, Mancera A, et al. Risk factors
for severe COVID-19 outcomes among persons aged V-2)years who completed a
primary COVID-19 vaccination series—465 Health Care Facilities, United States,
December 2020–020Healt2021. MMWR Morb Mortal Wkly Rep. (2022) 71:19–25.
doi: 10.15585/mmwr.mm7101a4

30. Butt AA, Yan P, Shaikh OS, Mayr FB, Omer SB. Rate and risk factors for
severe/critical disease among fully vaccinated persons with breakthrough Severe
Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) infection in a high-
risk national population. Clin Infect Dis. (2021) 75:e849–56. doi: 10.1093/cid
/ciab1023

31. Grijalva CG, Rolfes MA, Zhu Y, McLean HQ, Hanson KE, Belongia
EA, et al. Transmission of SARS-CoV-2 infections in households-Tennessee and
Wisconsin, April-September 2020.MMWRMorb Mortal Wkly Rep. (2020) 69:1631–4.
doi: 10.15585/mmwr.mm6944e1

32. Neeland MR, Bannister S, Clifford V, Nguyen J, Dohle K, Overmars I, et al.
Children and adults in a household cohort study have robust longitudinal immune
responses following SARS-CoV-2 infection or exposure. Front Immunol. (2021)
12:741639. doi: 10.3389/fimmu.2021.741639

33. Chu VT, Yousaf AR, Chang K, Schwartz NG, McDaniel CJ, Lee SH, et al.
Household transmission of SARS-CoV-2 from children and adolescents. New Engl J
Med. (2021) 385:954–6. doi: 10.1056/NEJMc2031915

34. Centers for Decease Control. Prioritizing Case Investigation and Contact Tracing
for COVID-19 2022. (2022). Available online at: https://www.cdc.gov/coronavirus/
2019-ncov/php/contact-tracing/contact-tracing-plan/prioritization.html (accessed 8
June, 2022).

35. New York State Department of Health. Pressroom: Official News from the Office
of the Governor. Available online at: https://www.governor.ny.gov/news (accessed
February 7, 2023).

36. CDC COVID-19 Response Team. Geographic differences in COVID-
19 cases, deaths, and incidence—United States, 12 February−7 April, 2020.
MMWR Morb Mortal Wkly Rep. (2020) 69:465–71. doi: 10.15585/mmwr.
mm6915e4

37. Centers for Disease Control. CDC COVID Data Tracker: Case, Death,
& Laboratory Testing Trends by Location. Available online at: https://covid.
cdc.gov/covid-data-tracker/#cases-deaths-testing-trends (accessed February 6,
2023).

Frontiers in PublicHealth 10 frontiersin.org

https://doi.org/10.3389/fpubh.2023.1058644
https://doi.org/10.1016/j.lana.2022.100403
https://doi.org/10.2196/preprints.38196
https://doi.org/10.15585/mmwr.mm7113e1
https://doi.org/10.15585/MMWR.MM7132A1
https://www.whitehouse.gov/briefing-room/statements-releases/2022/01/12/fact-sheet-biden-harris-administration-increases-covid-19-testing-in-schools-to-keep-students-safe-and-schools-open/
https://www.whitehouse.gov/briefing-room/statements-releases/2022/01/12/fact-sheet-biden-harris-administration-increases-covid-19-testing-in-schools-to-keep-students-safe-and-schools-open/
https://www.whitehouse.gov/briefing-room/statements-releases/2022/01/12/fact-sheet-biden-harris-administration-increases-covid-19-testing-in-schools-to-keep-students-safe-and-schools-open/
https://doi.org/10.1093/cid/ciac644
https://doi.org/10.1101/2022.05.25.22275603
https://doi.org/10.1056/NEJMoa2116063
https://doi.org/10.1001/jama.2022.7319
https://ndc.services.cdc.gov/case-definitions/coronavirus-disease-2019-2021/
https://ndc.services.cdc.gov/case-definitions/coronavirus-disease-2019-2021/
https://doi.org/10.1016/S1473-3099(21)00460-6
https://doi.org/10.1097/PHH.0000000000001510
https://doi.org/10.1093/cid/ciab701
https://doi.org/10.1001/jamanetworkopen.2020.26881
https://doi.org/10.1371/journal.pmed.1003402
https://doi.org/10.15585/mmwr.mm7033a2
https://doi.org/10.1016/j.ypmed.2021.106463
https://doi.org/10.1001/jama.2020.26443
https://doi.org/10.15585/MMWR.MM7132A2
https://doi.org/10.1126/science.abh2939
https://doi.org/10.1093/cid/ciab186
https://www.eeoc.gov/wysk/what-you-should-know-about-covid-19-and-ada-rehabilitation-act-and-other-eeo-laws
https://www.eeoc.gov/wysk/what-you-should-know-about-covid-19-and-ada-rehabilitation-act-and-other-eeo-laws
https://doi.org/10.15585/mmwr.mm7101a4
https://doi.org/10.1093/cid/ciab1023
https://doi.org/10.15585/mmwr.mm6944e1
https://doi.org/10.3389/fimmu.2021.741639
https://doi.org/10.1056/NEJMc2031915
https://www.cdc.gov/coronavirus/2019-ncov/php/contact-tracing/contact-tracing-plan/prioritization.html
https://www.cdc.gov/coronavirus/2019-ncov/php/contact-tracing/contact-tracing-plan/prioritization.html
https://www.governor.ny.gov/news
https://doi.org/10.15585/mmwr.mm6915e4
https://covid.cdc.gov/covid-data-tracker/#cases-deaths-testing-trends
https://covid.cdc.gov/covid-data-tracker/#cases-deaths-testing-trends
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	Comparison of COVID-19 home-testers vs. laboratory-testers in New York State (excluding New York City), November 2021 to April 2022
	1. Introduction
	2. Materials and methods
	2.1. Materials
	2.2. Methods

	3. Results
	3.1. Trend of home tests
	3.2. Comparison of home-test-only usage vs. laboratory-test-only usage
	3.3. Adjusted trends: Home-test-only usage vs. laboratory-test-only usage 
	3.4. Adjusted odds ratios: Comparison of home-test-only usage vs. laboratory-test-only usage

	4. Discussion 
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Author disclaimer
	Supplementary material
	References


