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Abstract
Background. Self-tests for SARS-CoV-2 quickly became available after the onset of the

pandemic. They were especially recommended for high-risk and hard-to-reach populations. This

study examines social determinants and factors associated with use of self-tests during first

months of availability in France.

Methods. The EpiCov study is a national, population-based cohort study conducted in France

during the Covid-19 pandemic. Primary outcome variable was use of self-test at last

SARS-CoV-2 test, among those who reported testing between May-July 2021. Univariate and

multivariable binomial weighted logistic regressions were conducted, stratified by age group

(16-24, 25-59, 60+ years).

Results. Overall, 11% of the population who tested for SARS-CoV-2 between May-July 2021

reported using a self-test as last test. Use of self-tests was highest among 16-24 year-olds,

individuals with higher education, and in lowest population density areas. Use was lowest

among 60+ year-olds, unemployed and retired people, and first-generation immigrants. When

stratifying by age, demographic factors were highly predictive of use of self-tests among 25-59

year-olds, but not among younger and older age groups. 16-24 year-olds with high perceived

Covid-19 risk vs low perceived risk were more likely to use self-tests (aOR 1.99 [95%CI

1.10-3.59]). Among 25-59 year-olds, in-person workers were more likely to use self-tests than

remote workers (1.90 [1.20-3.02]). Among 60+ year-olds, employed individuals were more likely

to use self-tests than retired individuals (3.77 [2.19-6.51]).

Conclusions. With higher utilization in lowest population density areas and among more

exposed individuals, convenience may be a primary driver of use of self-tests. Inequities in use

were observed, with lower use among people with low education, older age, and immigrants.

However, cost of self-tests does not appear to be a major barrier to use.

Keywords: self-testing, Covid-19, social determinants
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Introduction
Widespread availability of testing and rapid, reliable diagnosis are essential components

of infectious disease control.1–5 Effective testing strategies can help reduce the spread of

disease by identifying asymptomatic and latent infections, by speeding up access to treatment,

by reducing international travel of infectious individuals, and by implementing successful

isolation measures.1–3 At a population level, testing can help assess the characteristics of a

disease, improve surveillance, alleviate constraints on health system capacity by identifying

cases at an earlier stage of infection, and in general reduce the human and economic impact of

infectious diseases.2,4,5

Testing strategies are effective if accurate tests are both widely accessible to and highly

utilized by populations at risk.4 However, providing widespread testing in healthcare settings can

be challenging, both at a structural and an individual level. Point-of-care testing requires

sufficient supplies and staff available to conduct testing among and beyond symptomatic cases.6

Limited resources can lead to delays in testing, which may lead to a delay in treatment or

increased opportunities for transmission.6,7 In addition, traditional testing strategies may miss

individuals with lower healthcare engagement due to lack of accessibility of healthcare services,

lack of adequate information on the process of testing, poor communication with patients

(including due to language barriers), and limited availability of appointments.6,7 Such structural

barriers can contribute to a disproportionate burden of infections among minority populations,

who tend to be further removed from the healthcare system.8 Finally, individual-level factors

such as privacy concerns, stigma associated with specific infectious diseases, and weak social

safety nets can also contribute to reduced testing.9

In response to these barriers, alternative methods of testing have gained in popularity,

including the use of self-testing and self-sampling for diagnosing infectious disease.5,9–11

Self-testing is the process during which an individual collects their own sample, conducts the

test, and interprets the results privately. Self-sampling involves individuals collecting their

specimens and sending them to a laboratory for testing. The results are then communicated

back to the individual by the laboratory.12 As opposed to self-sampling, self-testing allows

patients to bypass the healthcare system by testing and obtaining results in the comfort of their

own homes.9,13 Both approaches have been promoted by the World Health Organization (WHO)

as part of its guidelines on self-care interventions for health and well-being,11,14,15 which

recommend that self-testing be offered as an additional approach to traditional testing services

when available, in order to expand access to health services.11,14,15

Self-tests exist for various conditions, such as high cholesterol16 or high blood glucose
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levels,16,17 as well as for HIV.12,18 They can be available in pharmacies, stores, or online.7,13,19

Self-testing and self-sampling increased during the Covid-19 pandemic, both for detecting

SARS-CoV-2 and for diagnosing other diseases, due to high resource constraints within

healthcare settings and limited human mobility.9,20,21 While RT-PCR testing remains the gold

standard for detecting SARS-CoV-2, the implementation of antigen-based SARS-CoV-2

self-testing was expected to help reduce the burden on healthcare workers and overwhelmed

laboratories, avoid bringing potential cases in close proximity to each other, reduce population

movement, and decrease SARS-CoV-2 exposure risk for both patients and healthcare

providers.5

Self-tests, including for SARS-CoV-2, can provide comparable levels of reliability and

accuracy to point-of-care tests conducted by healthcare providers.22–26 Studies on HIV testing

have demonstrated increased testing uptake when patients were presented with the option of

using self-tests, due to the convenience, privacy, reduced stigma, and ease of use of

self-testing.18,27 In the context of Covid-19, early studies demonstrated high social acceptability

of SARS-CoV-2 self-tests,26,28–32 especially in populations already sensitized to the use of HIV

self-testing.33 Self-tests have been especially recommended to use among high-risk and

hard-to-reach populations, who may face higher barriers to care and difficulty accessing

traditional point-of-care testing.15,34,35

However, there is growing concern that self-tests may not be as successful in reaching

vulnerable populations as expected.36 For example, studies on self-testing and self-sampling for

sexually transmitted infections (STI) have shown higher uptake among White populations with

higher socioeconomic status (SES), women, urban residents, people with higher education, and

heterosexual people, who typically have higher levels of engagement with the healthcare

system, especially when the testing process involves the use of digital technologies.19,37 These

studies warn that self-testing programs could “unintentionally perpetuate existing inequities if

their uptake is patterned on existing social gradients,” which could happen if they are used

disproportionately by people with enough resources to access existing health services.7 (p151)

Instead, for an intervention to be considered equitable, it should result in a “give back effect,”

wherein the more vulnerable groups should benefit from the intervention at a higher rate

because they are more in need of the services in the first place.38

Recent studies on SARS-CoV-2 self-tests emphasize that people with higher

education,10,28,31,39–41 people who lived in rural areas,28,30 and people who were employed

full-time39,40 or part-time28 were more likely to use self-tests or be willing to use one in the future.

One study in the United States found that non-English speaking, underserved communities with
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low health literacy faced the most challenges in accessing and using self-tests.42 This evidence

points to the need for assessing whether self-tests successfully reached those at higher risk of

infection, at higher risk of exposure, or who were further removed from the healthcare system, in

an equitable way.

In France, during the Covid-19 pandemic, vulnerable groups included young and

intermediate aged adults,43–47 non-EU immigrants and descendants of immigrants, 44,46–48, people

with low income and/or low education,46 women,49 and racialized minorities.45–50 These groups

were more likely to have been infected with SARS-CoV-2,43,45 more likely to be exposed to the

virus (often due to increased use of public transportation and more crowded living

situations),48,49 and more likely to be reluctant towards vaccination.46,47,50 For these reasons,

encouraging and facilitating widespread testing among these groups was essential to limiting

the spread of the virus.

This thesis aims to assess the factors associated with use of self-tests among those who

tested for SARS-CoV-2 in France, focusing especially on social determinants of health and

socio-demographic characteristics. Through the analysis of data from the nationally

representative, population-based EpiCov cohort, we sought to determine which

socio-demographic groups participated most in the use of self-tests versus other existing tests

and in which contexts, to better understand the extent to which self-tests succeeded in reaching

the French population in an equitable way.

This work was conducted as part of a research internship at the French Institute for

Health and Medical Research (INSERM), from February to June 2024. Previously collected

EpiCov data was made available for analysis. My contribution focused on refining the research

question and scope, reviewing the relevant literature, determining the data analysis plan,

cleaning the survey data, conducting the statistical analysis, interpreting the results, and drafting

the thesis, with input from professional and academic advisors.

Methods
Study context

The EpiCov study began in France in May 2020, around 2 months after the WHO

declared the Covid-19 outbreak a global pandemic.51 Throughout the first year and a half of the

pandemic, the French population was placed in lockdown three times, once from March to May

2020, then from October to December 2020, and a third time from April to May 2021. Mandatory

social distancing measures and limits on traveling were put in place during that period.
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During the first year of the pandemic (until April 2021), only molecular tests (RT-PCR)

and antigen tests conducted by pharmacists or healthcare professionals were available in

France to detect the presence of SARS-CoV-2 (Appendix 1).52 These tests were systematically

covered by French national health insurance. RT-PCR tests were primarily conducted in a

laboratory setting, and rapid antigen tests were available in pharmacies. Regulatory approval for

antigen self-tests using nasal swabs, designed for home use by the general public, was granted

in March 2021,53 with pharmacies authorized to distribute them from April 12, 2021.54 While they

were intended for personal use in non-clinical settings, their purchase and distribution was

strictly limited to pharmacies to ensure proper guidance and usage. Self-tests were not covered

by health insurance, with pricing subject to regulation and potential variation, especially in

overseas departments. In June 2021, the fixed price of these tests was capped at 5.2 euros by

the government. Self-tests could not be sold online, even on the websites of pharmacies.54

Study design and ethics
As described previously,43,45,48,55 the EpiCov study is a national, population-based cohort

study that took place in France during the Covid-19 pandemic. Individuals aged ≥15 years, living

in mainland France or in three of the five French overseas territories, were randomly selected

from the 2018 FIDELI administrative database on housing and individuals.56 The FIDELI

database provides administrative and contact information for 96.4% of the population living in

France.

Sampling

Sampling was stratified by administrative area (département) and by poverty level

(binary indicator of people below and above the threshold of 60% of the median national per

capita household income). Less densely populated areas and people with lower incomes were

oversampled using a differential sampling fraction, to counter expected lower response rates

among these populations. Individuals living in nursing homes and prisons were excluded from

the study.

Data collection

Data collection took place over four waves, in May 2020, October-December 2020,

June-July 2021, and September-December 2022. A total of 371,000 selected individuals were

contacted by post, email, and text messages to enroll in the first wave. Respondents were given

the choice between completing a web-based survey (CAWI) or responding to

computer-assisted-telephone interviews (CATI). All individuals enrolled in the first wave were

invited to participate in the second wave. Individuals who responded to the first and second

6

https://sciwheel.com/work/citation?ids=16110778&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=16110777&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=16110776&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=16110776&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=16016422,16016421,15526072,12995505&pre=&pre=&pre=&pre=&suf=&suf=&suf=&suf=&sa=0,0,0,0
https://sciwheel.com/work/citation?ids=16110633&pre=&suf=&sa=0


waves were invited to the third wave. Finally, the fourth wave included individuals who

participated in all three waves, as well as individuals who were in the initial sampling frame but

did not enroll initially or complete follow-up. This sub-study focuses on outcomes reported in the

third wave, but includes exposure data from the first three waves.

Ethics

The study was approved in April 2020 by the French data protection authority (CNIL, ref:

MLD/MFI/AR205138) and ethics committee (Comité de Protection des Personnes Sud

Méditerranée III 2020-A01191-38). In addition, it was also approved by the “Comité du Label de

la Statistique Publique.” All participants or their legally authorized representatives provided

informed consent to participate in the study, and the study was performed in accordance with

the relevant guidelines and regulations.

Data analysis
Non-response adjustment weights

To adjust for non-response in the survey, final calibrated weights were determined using

inverse probability weighting (i.e., dividing the inverse of the inclusion probability by the

estimated response probability). This estimation was conducted using logit models, which were

adjusted for auxiliary variables that might influence both the response mechanism and the

study's main variables. These auxiliary variables, provided by the FIDELI sampling frame,

encompassed a range of socio-demographic factors, income distribution, quality of contact

information, and contextual aspects such as population density and the demographic

composition of the area, all derived from georeferenced data. Following this, groups with similar

response probabilities were identified within each department to further refine non-response

adjustments, using the percentage of respondents within these homogeneity groups to calculate

initial weights.

In the second phase of calibration, the initial weights were fine-tuned using population

census data and projections across multiple demographic and geographic variables, including

age, sex, department, education level, and region. This adjustment aimed to reduce variance

and bias in variables related to these margins. The sampling strategy and survey weights were

incorporated when calculating prevalence rates, confidence intervals for statistical analyses,

and both unadjusted and adjusted odds ratios in logistic regression models.

Outcome variables

The outcomes of interest for this study were collected during the third wave of data

collection (June-July 2021). The first outcome was the binary variable Any SARS-CoV-2 test
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since December 2020. Participants were asked: “Since last December, have you been tested for

coronavirus by a nasal swab?” and answered either yes or no. If they attempted to continue the

questionnaire without providing a response, the option for “refuse to answer” appeared at that

point. Participants who refused to answer this question (n=9; 0.01% of sample) were excluded

from the analysis.

The second outcome was the Type of last test. Participants who responded yes to the

previous question were asked “Where was your last test carried out?” and were given the

choice of laboratory, pharmacy, self-test, or other. This variable was analyzed both as a

categorical outcome (location of test used during last test) and a binary outcome (last test was

or was not a self-test). Analysis of last test is a common indicator used in epidemiological

studies in order to minimize recall bias.57–61

Respondents were also asked the month during which their last test took place. Because

self-tests only became available mid-April 2021, we limited the analysis of both outcome

variables to those whose last test was conducted in May, June, or July 2021. Participants

(n=317) with missing data for month of last test were excluded from the analyses, as the timing

of their test could not be ascertained.

Types of tests

Though the survey options for the second outcome were phrased as locations

(laboratory, pharmacy, and self-test), these locations correspond to different types of tests used

during the pandemic (RT-PCR, professionally-conducted antigen, and self-test, respectively).

Antigen tests conducted by a trained professional and self-tests were both primarily available for

purchase in pharmacies, while RT-PCR tests required going to a laboratory. Other locations

(e.g., doctors’ offices, hospitals, workplaces, airports, and mobile testing centers) may have

offered either RT-PCR or antigen tests, delivered by a healthcare professional.

For our regression analysis, we chose to only compare the use of self-test to the act of

getting tested in a pharmacy, therefore excluding individuals who last tested at a lab or other

location. The primary reasons for this choice were that both types of tests required traveling to a

pharmacy, relied on the same rapid antigen testing technology, and were primarily used for

prevention purposes, while tests conducted in laboratory settings required more effort (i.e., to

access the laboratory) and were more often used for diagnosis or confirmation.

Comparing use of self-tests to pharmacy tests allows us to isolate the factors that make

self-tests unique, including cost, person conducting the test, anonymity of results, and

convenience. Specifically, self-tests were not reimbursed by health insurance, did not require

relying on a professional for interpretation of results, did not lead to an automatic registration of
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test results, did not require waiting in line or scheduling an appointment, could be purchased in

bulk, and could be purchased for others (Appendix 2).

Exposure variables and covariates

To explore the social determinants associated with testing and use of self-tests,

socio-economic variables were selected based on existing EpiCov literature on vulnerable

groups in France during the Covid-19 pandemic, as well as the PROGRESS-Plus framework for

equity in research.62,63 The PROGRESS acronym refers to place of residence,

race/ethnicity/culture/language, occupation, gender/sex, religion, education, socioeconomic

status, and social capital. The “Plus” component refers to additional factors that may lead to

discrimination, such as age.64 Therefore, we selected age group, gender, education level,

income level, employment status, immigration status, and household structure (i.e., presence of

children or other adults in the household) as primary exposure variables, as well as the

population density of participants’ municipality of residence. Religion was not included as it was

not asked about in the survey. Occupation was considered but not kept in the final analysis due

to a high number of missing values and inconsistency between different waves of data

collection, and because employment status and income level were considered more informative.

Gender, employment status, and age were obtained from the third wave of data

collection, to ensure that the most up-to-date data were being used. Education level and

immigration status were only collected at baseline. Household structure was collected during the

second wave, assuming it remained relatively similar for most households between November

2020 and June 2021. Finally, income level and population density were obtained from the 2018

FIDELI sampling frame.

Additional exposure variables included frequency and type of social outings in the past

week, vaccination status, type of work in past week (remote, hybrid, or in-person), presence of

Covid-19 symptoms at any point since May 2021, any positive case within the household since

December 2020, and knowledge of someone who suffered from a severe form of Covid-19. The

presence of Covid-19 symptoms was constructed as a binary variable, using the possible

symptomatic case definition from the European Centre for Disease Prevention and Control

(ECDC), which involves the presence of at least one of five symptoms (fever, cough, difficulty

breathing, sudden loss of taste or smell, and chest pain).65 Data on these exposures were

collected at the same time as data on the outcome (i.e., third wave of data collection), so

temporality between exposure and testing behavior cannot be ascertained. Additionally, we

included variables from baseline (general health status) and from the second wave of data

collection (perceived Covid-19 risk).
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Stratification

Based on anticipated differences in risk perceptions and behaviors by age, we chose to

stratify our analyses by age group to account for potential effect modification. After observing

trends in the general population, we analyzed potential drivers of self-test use separately in

16-24 year-olds, 25-59 year-olds, and 60+ year-olds. Various age groupings were explored, but

this grouping was selected to separate young adults (a primarily student population) and the

elderly (a primarily retired group) from the broader working-age population, who displayed

mostly homogenous testing patterns. Age categories were created based on age during the

third wave of data collection.

Statistical analysis

Statistical analyses were conducted using R version 4.2.3 and RStudio. Weighted

frequency tables were developed using the survey package.66 Bivariate comparisons were

conducted using a weighted chi2 test with Rao and Scott’s second order correction to identify

demographic, behavioral, and other exposure factors associated with testing and the type of last

test in the general population.67

Then, stratified binomial weighted logistic regressions were fit using the survey package,

with Last test was self-test (vs pharmacy test) as the binary outcome variable. Separate models

were run for each age group, and only included individuals who had tested either at a pharmacy

or using a self-test since May 2021. Individuals reporting a positive test result since May 2021,

who represented only a small proportion of people who tested, were also excluded from the

models, because positive self-tests and antigen tests were supposed to be confirmed in a

laboratory through an RT-PCR test, which would lead to the misclassification of individuals

whose last test would have been outside of the laboratory had they tested negative. To account

for potential differences between positive and negative individuals, we adjusted for presence of

Covid-19 symptoms and exposure to a positive case in the household.

Variables for each age-specific model were pre-selected through initial bivariate

analyses. Variables were excluded if the confidence intervals for use of self-test within

categories overlapped, if the sample size was not sufficient (i.e., if there were less than 5

observations in a given category after restricting to use of self test in each age group), and if

there was no plausible relationship with the outcome within the specific age group. Univariate

regression models were fit for each of these pre-selected variables, and only those with p-value

<0.2 in univariate models were kept in the multivariable model.

10

https://sciwheel.com/work/citation?ids=16359121&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=16359137&pre=&suf=&sa=0


Results
Of the 371,000 individuals aged 15+ years initially selected from the FIDELI database,

134,391 (36%) participants enrolled in the study at baseline. Of those, 107,759 responded in

wave 2 (80%), and 85,074 remained in wave 3 (79%), as described in Figure 1. Individuals with

missing outcome data were excluded from the analyses (N=326).

Figure 1: Evolution of study sample during the first three waves of data collection. Analysis is
conducted on respondents to the third wave.

Between May and June-July 2021, 19% (95%CI 19%-20%) of the population reported

receiving at least one SARS-CoV-2 test. Among those individuals, 49% (48%-50%) last tested

in a laboratory, 22% (21%-23%) last tested in a pharmacy, 11% (10%-11%) last used a self-test,

and 18% (17%-19%) last tested in another location. During that period, 7.3% (7.1%-7.6%) of all

respondents had symptoms that fit the criteria for possible symptomatic case. Only 3.2%

(2.8%-3.6%) of those who reported having tested received a positive test result (Table 1).
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Social determinants of testing behaviors in the general population.
Results from bivariate analyses comparing testing behaviors by demographic factors are

reported in Table 2a. In France, younger age groups reported testing most often, with 28%

(27%-29%) of 16-24 year-olds testing at least once between May and July 2021, compared with

only 12% (12%-13%) of 60+ year-olds. Individuals with graduate-level education (29%

[28%-30%]) and higher income (22% [22%-23%]) were also most likely to test in general.

Students (31% [29%-32%]) and employed individuals (22% [22%-23%]) tested more than their

retired (12% [12%-13%]) and unemployed (19% [18%-21%]) counterparts. In addition,

immigrants from the EU (23% [20%-25%]) and second-generation immigrants from outside the

EU (25% [23%-27%]) tested significantly more than non-immigrants (19% [18%-19%]). Finally,

individuals living with children (23% [22%-24%]) tested more than those living alone (17%

[16%-18%]) or with other adults (18% [17%-18%]). No significant differences in testing behavior

by gender were observed. People living in highly populated areas tested significantly more (23%

12



[22%-23%]) than people living in areas with low and lowest population density (17% [16%-18%]

and 15% [14%-16%] , respectively).
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Similar demographic differences were noted in the frequency of use of different types of

tests as last test, though self-tests remained the least used test across all demographic groups

(Table 2b). Younger individuals were more likely to use self-tests and to test in pharmacies

compared to older individuals, with 14% (13%-16%) of 16-24 year-olds using self-tests

compared with only 3.9% (3.3%-4.8%) of 60+ year-olds. These older individuals instead

primarily sought out RT-PCR tests conducted in laboratories (58% [55%-60%]).
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Overall, women were more likely to use self-tests (12% [11%-12%]) than men (9.5%

[8.7%-10%]), as were people with undergraduate (14% [12%-15%]) or graduate education (14%

[13%-15%]) compared to people with a high school degree (8.0% [7.2%-8.9%]) or less (10%

[9.1%-11%]). Conversely, lower income, unemployment, and retirement were associated with

lower use of self-tests (8.5% [7.2%-10%], 7.5% [5.5%-10%], and 2.9% [2.2%-3.7%],

respectively), while students had the highest rates of all employment situations (15%

[13%-17%]). Immigrants, especially first-generation immigrants from both inside and outside the

EU, had very low rates of self-testing (3.9% [2.5%-6.1%] and 4.2% [2.7%-6.4%], respectively),

and were primarily tested in laboratories instead (63% [57%-69%] and 59% [54%-64%],

respectively). Finally, people living with children used self-tests more (13% [13%-14%]) than

those living alone or with other adults (9.1% [7.9%-11%] and 9.0% [8.2%-9.8%]). People living in

highly populated areas used self-tests the least (8.7% [8%-9.6%]), while those living in areas

with lowest population density used self-tests the most (17% [14%-21%]).

Results from bivariate analysis of testing behaviors by exposure and behavioral factors

in the general population are reported in Appendix 3 (Tables A3.1 and A3.2). These exposure

and behavioral factors are included in age-specific analyses below, in addition to demographic

variables.

Factors associated with use of self-tests versus pharmacy tests, by age group.
16-24 year-olds

Logistic regression results comparing use of self-tests to pharmacy testing among 16-24

year-olds who tested at least once are presented in Table 3a. Within this younger age group,

which was the group that used self-tests the most, younger age was still associated with higher

use of self-tests. Compared to 16-18 year-olds, the odds of using self-tests for 19-21 year-olds

and 22-24 year-olds were 0.45 (95% CI 0.31-0.67) and 0.39 (0.25-0.61), respectively. Other

demographic factors were not significantly associated with use of self-tests, after adjusting for

potential confounders.

Among non-demographic factors, the primary factors associated with self-test use

among 16-24 year-olds were population density and perceived Covid-19 risk. Low population

density was significantly associated with an increased use of self-tests among 16-24 year-olds,

with those living in lowest density areas being 3.29 (1.19-9.31) times more likely to use self-tests

compared with people who lived in high density areas.

Finally, individuals with low perceived risk of Covid-19 in the previous wave of data

collection (i.e., who were aware of the possibility of being infected but not particularly worried)

17



had the lowest use of self-testing. Compared to this reference group, young people with high

risk perceptions of Covid-19 (i.e., who were worried about getting sick) were twice as likely to

use self-tests (aOR 1.99, 1.10-3.59), and individuals with no perceived Covid-19 risk (i.e., who

believed they were unlikely to get infected) were 2.51 times more likely to use self-tests

(1.15-5.46).
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25-59 year-olds

In 25-59 year-olds, demographic characteristics were largely associated with the use of

self-tests (Table 3b). Middle-aged adults (35-44 year-olds) were most likely to use self-tests

compared to 25-34 year-olds (aOR 1.46, 1.13-1.90). Individuals with graduate and

undergraduate-level education were 2.18 (1.66-2.84) and 1.94 (1.52-2.48) times more likely to
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use self-tests than those with a high school degree, who used self-tests the least. On the other

hand, first-generation and second-generation immigrants from outside the EU were significantly

less likely to use self-tests than their non-immigrant counterparts, with aORs of 0.40 (0.22-0.72)

and 0.38 (0.23-0.63) respectively. Again, individuals living in lowest density areas were 1.91

(1.09-3.34) times more likely to use self-tests than those living in high density areas.

Beyond demographic characteristics, the contextual factor that was most strongly

associated with use of self-tests in this age group was the type of work conducted during the

pandemic. Individuals who worked in-person were 1.90 (1.20-3.02) times more likely to use

self-tests than those who worked remotely.

Finally, social life and travel during that period were also strong predictors of use of

self-tests. People who went to parties or social gatherings were 1.25 (1.03-1.52) times more

likely to use self-tests, whereas those who used public transportation in the last week or who

had recently traveled were less likely to use self-tests, with respective aORs of 0.70 (0.56-0.88)

and 0.63 (0.51-0.79).
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60+ year-olds

Finally, factors associated with use of self-tests in the 60+ age group were primarily

related to behavioral and structural factors (Table 3c). Demographic factors such as age,

gender, and education were not significantly associated with self-testing. First-generation

immigrants from outside the EU had 0.08 (0.02-0.36) times the odds of using self-tests

compared with non-immigrants.

Population density also appeared again as highly predictive, with individuals living in

lowest density areas 4 times more likely to use self-tests than those living in high density areas

(aOR 3.93, 1.59-9.76).
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In terms of non-demographic factors, employment status was highly predictive of use of

self-tests, even after adjusting for age, with employed individuals being 3.77 (2.19-6.51) times

more likely to use self-tests than retired individuals. Older people who had visited family in the

last week were more likely to use self-tests than those who had not (aOR 1.68 [1.68-2.66]).

Finally, as with middle-aged adults, older adults were less likely to use self-tests when they

reported using public transportation in the last week (aOR 0.28, 0.14-0.57).
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Discussion
Overview of main findings

Our analysis of social determinants of testing behaviors highlights low levels of self-test

use among older adults, non-EU immigrants, unemployed or retired people, and individuals with

high school-level education. These groups also tested less for SARS-CoV-2 overall, except for

immigrants who had an otherwise high frequency of testing. In contrast, self-test use was high

among young and highly educated individuals, who also tested more frequently overall. Women

were more likely to use self-tests than men, though no difference was noted in their general

testing behaviors. Previous studies on the use of self-tests for SARS-CoV-2, including one in

France, have similarly observed higher rates of self-testing among women, younger individuals,

people with higher education, and French-born (non-immigrant) populations.10,28,39–41 These

findings suggest that self-test use was limited among individuals who had already low levels of

testing for SARS-CoV-2 overall, and instead mostly appealed to populations already habituated

to SARS-CoV-2 testing.

People in the lowest density population areas, however, were consistently more likely to

use self-tests, despite lower testing frequency overall, even when adjusting for potential

confounding and stratifying results by age group. This finding is consistent with studies that

have assessed willingness to use self-tests in various geographic contexts, finding that rural

respondents were often more likely or willing to use self-tests than urban respondents.30,68 On

this point, self-tests seem to have successfully reached populations that were further away from

the healthcare system and less likely to test in general.

Within each age group, the determinants of use of self-tests differ significantly. Among

16-24 year-olds, perceptual factors were more important than demographic factors in explaining

use of self-tests. No significant differences by socioeconomic status, immigration status, gender,

or occupation were observed. Instead, perceived risk of contracting Covid-19 was, along with

population density, the most relevant driver of testing behavior.

Among 25-59 year-olds, significant differences were observed by demographic and

socio-economic factors. Professional and social exposures, such as type of employment, travel,

and attendance of social gatherings, were important drivers of testing behavior. Finally, among

60+ year-olds, professional and social exposures were also main drivers of use of self-tests,

including employment status, visiting family, and use of public transportation. Demographic

factors had low explanatory significance in this age group.
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Self-testing versus pharmacy testing

To interpret these results, we examine them in light of the main differences between

self-tests and tests conducted at a pharmacy, namely: cost, person conducting the test,

convenience, and anonymity of results.

Cost of self-tests

Though cost concerns are a plausible hypothesis for explaining disparities between

groups that used self-tests versus those who tested in pharmacies, they do not appear to be a

driving factor for using self-tests in the French context in this study. Indeed, income level was

not a significant predictor of use of self-test in any age group, after adjusting for confounding by

other factors.

Existing research on willingness to pay (WTP) for HIV self-tests, all conducted in lower

income countries, has shown that demand for these tests was heavily dependent on cost.69–74

However, little research has been conducted on WTP for self-tests in higher income countries,

or specifically for Covid-19 tests. A handful of studies conducted between August 2021 and

November 2022 in low or middle income countries have suggested that WTP for SARS-CoV-2

self-tests may have been significantly higher than for HIV self-tests,30,32,33,75,76 and one study in

Germany found an average WTP for Covid-19 self-tests of 6.6 euros overall and 5.4 euros

among lower income individuals, which is still higher than the maximum price of self-tests

provided by pharmacies in June 2021 (i.e., 5.2 euros).77 To better understand the importance of

cost in determining uptake of self-testing, more research should be conducted on WTP for

self-tests in higher income countries, both during and not during a health emergency.

Person conducting the test

Getting tested by a trained professional may be either a benefit or drawback of testing at

a pharmacy, depending on the individual. For many, engaging with a professional may ensure

that the test is being conducted correctly, and that they will know how to interpret the results and

guide them towards next steps. Level of education was a significant predictor of use of self-test

among 25-59 year-olds, who make up the majority of the population, which suggests that

individuals with higher education may be more confident in their own ability to conduct self-tests

correctly, understand instructions, and interpret the results on their own, without the help of a

healthcare professional. The significance of immigration status in both middle-aged and

older-aged adults may also be due to a lower self-confidence in one’s ability to conduct the test

properly, as well as potential language barriers in understanding self-test written instructions,
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leading to a preference for in-person testing. Several studies on the acceptability of self-tests

have highlighted participant-reported concerns about using the right testing technique and

decreased test reliability when not conducted properly, especially in low literacy settings.42,78–80

This perception may have been especially salient at the time during which our data was being

collected, given that self-tests had only been available for a few months.

Older individuals may also prefer in-person testing for similar reasons, or because they

have high confidence in and long-standing engagement with their regular healthcare providers.

They may also have more opportunities for testing, with more frequent contact with the

healthcare system. On the other hand, younger adults may actually appreciate the autonomy of

self-tests and not having to engage with a healthcare professional for testing, and may feel

more comfortable using self-tests. Evidence from HIV testing has shown that younger

individuals were especially receptive to the option of self-testing, as they felt empowered by the

ability to choose when and where to get tested as well as to control the disclosure of their

results.73 This demographic was drawn to the use of novel testing technologies, valuing the

independence and control over decision-making that self-tests provided during a period marked

by growing autonomy from their parents and lower trust in health providers.73 The convenience,

privacy, and user-friendly nature of self-testing were particularly appreciated by young

individuals, who could test without judgment or external opinions.73,80

Convenience

As described above, convenience appears to be a primary enabler of self-testing, across

contexts and demographics. The ability to buy in bulk and test frequently using self-tests was

likely a simple way to ensure peace of mind, especially for people who were nervous about

getting Covid-19 or who were more exposed in their daily life. For example, we found that young

people who were highly worried about getting sick used self-tests more, potentially because

conducting self-tests regularly was a convenient way to get results quickly without having to go

through the healthcare system each time. Similarly, people who were employed, who worked

in-person, or who frequently attended social gatherings, may have liked the option to test

frequently, without having to go through the healthcare system.

Finally, self-tests may have been especially useful for people who lived at a further

distance from pharmacies and health services, such as in low population density and remote

areas, potentially due to the possibility of buying tests in bulk. Existing studies reinforce this

hypothesis, showing that rural individuals were more likely to self-test than urban respondents,
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to avoid traveling long distances to access healthcare services, waiting in line, and the financial

cost of travel.30,68

Anonymity and disclosure of results

Finally, people who tested frequently may have wanted to avoid the potential stigma that

can come with frequent testing for Covid-19, especially if they were to test positive. Indeed,

stigma and fear, including the fear of being seen testing by others, of being judged or blamed by

healthcare professionals, of receiving a positive test result, of having to disclose positive results

to contacts, and of being treated poorly in case of a positive result, were regularly cited as

barriers to testing in existing research on Covid-19 testing. 33,81–86 Frequent Covid-19 testing was

sometimes perceived as associated with poor adherence to public health recommendations,

such as use of masks or social distancing.86 By using self-tests, individuals maintained control

over their testing frequency and results disclosure, without fear of potential stigma or judgment.

Nevertheless, there were downsides of this anonymity for public policy and surveillance.

People who tested positive using a self-test were not always counted in national case counts,

especially if they did not receive laboratory confirmation. There was no way to enforce isolation,

contact tracing, and other protective measures among those who only tested positive using

self-tests.33 Finally, self-test results were not recognized as valid proof in cases where negative

test results were required, such as for travel abroad. This likely explains why adults who had

recently traveled in our population were less likely to have used self-tests as their last test.

Strengths and limitations

The primary strength of this study is its sampling strategy, which ensures that the sample

size is large and representative of the French population through appropriate weighting. The

national administrative database from which the sampling frame is taken allows for adjustment

for non-response and for determining the characteristics of non-respondents, which are used to

create the survey weights. The sample size also allows for subgroup analysis, including

stratification by age group. Another strength of this study is the comparison of use of different

types of tests among those who tested. This allows us to isolate the factors explaining use of

self-test versus other tests, and removes any confounding effect of testing versus not testing

overall (i.e., factors that increase testing behaviors overall versus factors that actually motivate

use of self-test).

A primary limitation of the study is that its findings may only apply in the context of a
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disease outbreak or other health emergency, and may not be generalizable to non-crisis

contexts. Other limitations relate to the way some questions were asked to participants in the

survey. The type of test used was only asked in wave 3, which does not allow us to follow the

evolution of testing behaviors throughout the whole study period. Our results are limited to the

initial phases of introduction of self-tests, around June 2021. Additionally, the survey question

for type of test focuses only on the last test conducted. While there is evidence that the last test

may be a good proxy for testing behaviors during the short three month period observed,58–61 it

may be less representative for people who tested often, or who tested positive through an

antigen or self-test and sought to confirm it through an RT-PCR test in a laboratory. Responses

to this question may have been subject to recall bias, wherein respondents may have forgotten

specific details about their last test if conducted less recently. Finally, a significant number of

respondents selected “other” when responding to test location and, since the survey did not

collect further information, this has been difficult to interpret.

Future research on the subject could take the form of qualitative research to further

investigate the hypothesized mechanisms described above. While a significant amount of

qualitative research has been conducted around the use of self-tests for HIV, the context of

non-sexually transmitted infectious diseases, during a global pandemic, is different enough that

it warrants its own in-depth research. Qualitative enquiries may be especially useful among

younger and older age groups, for whom demographic factors do not seem to play an important

role in determining use of self-tests.

Recommendations

As access to testing continues to be a significant barrier, we recommend that self-tests

be more widely available and distributed beyond pharmacies, such as online or in

supermarkets. This expansion would particularly benefit individuals who reside far from

pharmacies or healthcare settings, reducing the barriers to testing caused by distance and

limited access. Additionally, offering self-tests in more accessible locations can help decrease

the fear of stigma associated with frequent testing, as people will be able to purchase and use

tests anonymously, without the scrutiny of healthcare professionals.

Increased accessibility, however, should also be accompanied by increased

considerations of testing equity. Previous research has noted that infectious disease testing

programs often overlook equity in their design.36,87 This conclusion is supported by the
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sociodemographic differences we observe in our findings regarding use of self-tests. To

increase equity in self-testing programs, existing recommendations suggest designing

consumer-friendly instructions for self-testing kits, which could include pictorial, audio, and video

guides for those with low literacy or vision issues.37 Instructions should be simple and require

reading skills below the seventh-grade level, and should be widely translated in languages that

are relevant for each country.42

Given our findings on reduced self-test use among older individuals, immigrants, and

individuals with lower education, there appears to be a need to empower and reassure potential

users of their capability of conducting a test by themselves. Several studies conducted in both

higher- and lower-resource settings have found that SARS-CoV-2 self-tests yielded comparable

accuracy to tests conducted by professionals,25,26,88 including one study that observed accurate

self-testing procedures in both rural and urban Malawi.89 In line with recommendations from the

WHO,14,15 self-tests should be presented as valid alternatives to traditional testing, within the

healthcare system, with an emphasis on the simplicity and convenience of conducting the tests

and interpreting results, even without the help of a healthcare professional.

Finally, to ensure that self-tests maintain accuracy even when performed by untrained

individuals at home, these self-care instruments should undergo rigorous evaluation in diverse

groups, including underserved communities, to validate test performance. Involving community

members from underserved areas in the design and evaluation of self-tests, along with

postmarket studies, can ensure effective translation, equitable access, and maintained trust in

these tools.42

Conclusion
Our research on the use of self-tests in France in the midst of the Covid-19 pandemic

shows that self-tests were not systematically used by the most at-risk populations (namely,

non-EU immigrants and descendants of immigrants,48 and people with low income and/or low

education).50 Overall, self-test use was low among immigrants and people with low education,

as well as people of older age. Self-test use was also low among low income individuals, but the

effect of income became non-significant when adjusting for confounders, which suggests that

other factors (such as education) may be more relevant. Self-tests appear to have been

successful in reaching people living in rural areas, who were perhaps less exposed to the virus,

but may have had more difficulties accessing testing and care in general. Young adults and

in-person workers, who were likely more exposed to the virus overall, also had high rates of
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using self-tests, suggesting the importance of convenience and anonymity in driving use of

self-tests.

Better equity could potentially be achieved through empowering communities with lower

literacy and health self-efficacy to use self-testing devices. Emphasizing the accuracy, simplicity,

and convenience of conducting self-tests and interpreting results, even without the help of a

healthcare professional, could help increase access to testing among groups that face higher

barriers to access the healthcare system. Finally, further research into the perceptual

mechanisms that enable or restrain people from using self-tests could be useful for preparing for

widespread testing during future pandemics.
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Appendices

APPENDIX 1: Timeline of availability of self-tests and introduction of the French health pass

Figure A1: Timeline of availability of self-tests and introduction of the French health pass

The study began in May 2020, around 2 months after the World Health Organization (WHO)
declared the Covid-19 outbreak a global pandemic. Throughout the first year and a half of the
pandemic, the French population was placed in lockdown three times, once from March to May
2020, then from October to December 2020, and a third time from April to May 2021. Mandatory
social distancing measures and limits on traveling were put in place during that period.

Testing availability in France
During the first year of the pandemic (until April 2021), only molecular tests (RT-PCR) and
antigen tests were available in France to detect the presence of SARS-CoV-2.1 These tests
were systematically covered by French national health insurance. RT-PCR tests were
considered the gold standard to confirm positive results from rapid antigen tests, and also
became crucial for shortening isolation periods for positive cases. RT-PCR tests were primarily
conducted in a laboratory setting.

Antigen tests complemented molecular tests by providing early infection diagnosis capabilities
similar to RT-PCR tests. On September 24, 2020, antigen tests were initially approved for
diagnosis of symptomatic individual, and then on October 8, 2020 their use was expanded to
large-scale asymptomatic population screening (Figure 1).1 Nasal swab tests, less invasive than
nasopharyngeal swabs, gained approval on March 15, 2021, for their improved acceptability,
especially for repeated sampling.2 Antigen tests were primarily conducted in pharmacy settings.
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With the introduction of the health pass (“pass sanitaire”) in June 2021, rapid antigen tests were
used for individual screening to access certain facilities, events, or for travel, and to reduce
isolation durations for infected individuals. These tests offered the advantage of delivering quick
results (15 to 30 minutes), facilitating immediate actions for positive cases. Positive results
required confirmation via RT-PCR testing, whereas negative results provided temporary health
pass proof for 24 hours.1

Regulatory approval for antigen self-tests using nasal swabs, designed for home use by the
general public, was granted by the HAS in March 2021,2 with pharmacies authorized to
distribute them from April 12, 2021.3 While they were intended for personal use in non-clinical
settings, their purchase and distribution was strictly limited to pharmacies to ensure proper
guidance and usage. These tests were intended for asymptomatic individuals for self-monitoring
purposes, such as before family gatherings or outings, and were not covered by health
insurance, with pricing subject to regulation and potential variation, especially in overseas
departments. In June 2021, the fixed price of these tests was capped at 5.2 euros by the
government. Self-tests could not be sold online, even on the websites of pharmacies.3
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APPENDIX 2: Key differences and similarities between antigen tests conducted in pharmacies
and self-tests.

Figure A2: Key differences and similarities between antigen tests conducted in pharmacies and
self-tests.

Pharmacy tests and self-tests were similar in many regards: they were both antigen tests, with
high diagnostic ability and rapid results. They both required traveling to a pharmacy, either for
conducting the test or for purchasing the self-tests. For both tests, a PCR confirmation was
recommended in the case of a positive test result. However, four main differences between the
two tests can help frame our interpretation of the results: (1) the cost of the tests differed
between self-tests, which cost around 5 euros per unit at the time of the study, and pharmacy
tests, which were provided free-of-charge by French social security until October 2021; (2) the
person conducting the test was either a trained professional, in the case of pharmacy tests, or
oneself, in the case of self-tests; (3) self-tests were more convenient, as they could be
purchased in bulk as a preventive measure, or by another person, and they did not require an
appointment or long waiting times; and (4) the disclosure of test results, which was automatic in
the case of pharmacy tests and could be used as an official confirmation of positive or negative
status, versus self-test results, which were anonymous and gave the patient more control over
result disclosure.
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APPENDIX 3: Testing behaviors and types of tests used between May and June-July
2021, by exposure and behavioral factors

Table A3.1: Testing behaviors between May and June-July 2021, by exposure and behavioral

factors
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Table A3.2: Type of test used as last test between May and June-July 2021, by exposure and

behavioral factors
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APPENDIX 4: Frequency of use of self-test as last test among all those who tested, by age
group.

Table A4.1: Use of self-test as last test by demographic and exposure characteristics, among all
those who tested, in the 16-24 year-old age group
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Table A4.2: Use of self-test as last test by demographic and exposure characteristics, among all
those who tested, in the 25-59 year-old age group
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Table A4.3: Use of self-test as last test by demographic and exposure characteristics, among all
those who tested, in the 60+ year-old age group
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Abstract in French

Déterminants sociaux et facteurs associés à l'utilisation d’autotests SARS-CoV-2 au
cours des premiers mois de disponibilité : résultats d'une étude de cohorte nationale en
France

Contexte. Des autotests de dépistage du SARS-CoV-2 ont été rapidement mis à disposition
après le début de la pandémie. Ils ont été particulièrement recommandés pour les populations à
risque élevé et difficiles à atteindre. Cette étude examine les déterminants sociaux et les
facteurs associés à l'utilisation des autotests au cours des premiers mois de disponibilité en
France.

Méthodes. L'étude EpiCov est une étude de cohorte nationale, basée sur la population, menée
en France pendant la pandémie de Covid-19. La principale variable analysée était l'utilisation
d'un autotest lors du dernier test de dépistage du SARS-CoV-2, parmi les personnes ayant
déclaré avoir effectué un test entre mai et juillet 2021. Des régressions logistiques pondérées
binomiales univariées et multivariables ont été réalisées, stratifiées par groupe d'âge (16-24
ans, 25-59 ans, 60 ans et plus).

Résultats. Dans l'ensemble, 11 % de la population ayant effectué un test de dépistage du
SARS-CoV-2 entre mai et juillet 2021 a déclaré avoir utilisé un autotest comme dernier test.
L'utilisation des autotests était plus élevée chez les 16-24 ans, les personnes ayant un niveau
d'éducation supérieur et dans les zones à plus faible densité de population. L'utilisation était la
plus faible chez les 60 ans et plus, les chômeurs et les retraités, et les immigrés de première
génération. Lors de la stratification par âge, les facteurs démographiques étaient fortement
prédictifs de l'utilisation des autotests chez les 25-59 ans, mais pas dans les groupes d'âge plus
jeunes ou plus âgés. Les jeunes de 16 à 24 ans ayant une perception élevée du risque de
Covid-19 étaient plus susceptibles d'utiliser des autotests (aOR 1,99, 95%CI 1,10-3,59). Chez
les 25-59 ans, les travailleurs en personne étaient plus susceptibles d'utiliser les autotests que
les travailleurs à distance (1,91 [1,20-3,05]). Chez les 60 ans et plus, les personnes ayant un
emploi étaient plus susceptibles d'utiliser des autotests que les retraités (3,97 [2,30-6,85]).

Conclusions. Avec une utilisation plus importante dans les zones à faible densité de population
et parmi les personnes les plus exposées, la praticité peut être un facteur déterminant de
l'utilisation des autotests. Des inégalités ont été observées dans l'utilisation des autotests, avec
une utilisation plus faible chez les personnes ayant un faible niveau d'éducation, plus âgées et
immigrées. Toutefois, le coût des autotests ne semble pas être un obstacle majeur à leur
utilisation.
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