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Abstract 

Background:  Diagnostic testing for SARS-CoV-2 is critical to manage the pandemic and its different waves. The 
requirement to pay out-of-pocket (OOP) for testing potentially represents both a financial barrier to access and, for 
those who manage to make the payment, a source of financial hardship, as they may be forced to reduce spending 
on other necessities. This study aims to assess age-related inequality in affordability of COVID-19 tests.

Methods:  Daily data from the Global COVID-19 Trends and Impact Survey among adult respondents across 83 countries 
from July 2020 to April 2021 was used to monitor age-related inequalities across three indicators: the experiences 
of, first, reducing spending on necessities because of paying OOP for testing, second, facing financial barriers to get 
tested (from January to April 2021), and third, having anxiety related to household finance in the future. Logistic 
regressions were used to assess the association of age with each of these.

Results:  Among the population ever tested, the adjusted odds of reducing spending on necessities due to the cost 
of the test decreased non-linearly with age from 2.3 [CI95%: 2.1–2.5] among ages 18–24 to 1.6 [CI95%: 1.5–1.8] among 
ages 45–54. Among the population never tested, odds of facing any type of barrier to testing were highest among 
the youngest age group 2.5 [CI95%:2.4–2.5] and decreased with age. Finally, among those reporting reducing spend-
ing on necessities, the odds of reporting anxiety about their future finances decreased non-linearly with age, with the 
two younger groups being 2.4–2.5 times more anxious than the oldest age group. Among those reporting financial 
barriers due to COVID-19 test cost, there was an inverse U-shape relationship.

Conclusions:  COVID-19 testing was associated with a reduction in spending on necessities at varying levels by age. 
Younger people were more likely to face financial barrier to get tested. Both negative outcomes generated anxiety 
across all age-groups but more frequently among the younger ones. To reduce age-related inequalities in the afford-
ability of COVID-19 test, these findings support calls for exempting everyone from paying OOP for testing and, remov-
ing other type of barriers than financial ones.

Keywords:  Covid-19 testing, Financial protection, Accessibility, Catastrophic health expenditure, Age-related 
inequalities
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Background
Diagnostic testing for SARS-CoV-2, the virus that causes 
COVID-19, is critical to prevent and control the spread 
of the disease and its different variants. At the onset of 
the pandemic, the World Health Organization (WHO) 
recommended to remove out-of-pocket payment not just 
for testing but also for treatment, in order to “enable the 
timely diagnosis and treatment of COVID-19 for all who 
need them” [1]. While an exhaustive assessment of the 
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numbers of countries with policies aiming at reducing or 
eliminating user fees is yet to be made, the 2021 Global 
Monitoring Report on Financial Protection [2] indicated 
that across all regions, some countries implemented fee-
reduction policies in public facilities, where co-payments 
for diagnostic tests were not charged whenever the eligi-
bility criteria for tests were met (which depended on the 
testing policy in place) [2–5]. However, tests carried out 
by the private sector were not always free of charge [3]. 
The limited coverage of fully subsidized tests is of con-
cern as the need for individuals to pay out-of-pocket 
potentially represents both a source of financial hardship 
and a barrier to access. To date there is very little evi-
dence on these issues, let alone on age-related inequali-
ties. This paper aims to fill such gaps.

People paying out-of-pocket for testing might strug-
gle to meet other basic needs. Information on both the 
actual cost paid out-of-pocket to get tested and an indi-
vidual’s capacity to pay is needed to track this issue, 
however, there is little data for either of these outcomes, 
alone or jointly. Based on data from testing at interna-
tional airports, which are not valid for the general pop-
ulation, one can observe there was a huge variability in 
the cost of both Polymerase chain reaction (PCR) and 
Antigen Rapid Diagnostic tests. For instance, in April 
2021, the costs of PCR tests varied from about USD 10 
in India to about USD 300 in Sweden and Finland, with 
an average of USD 100 [6]: these costs were not marginal 
for individuals and represented on average 3.1 times the 
daily household consumption per capita [7]. Moreover, 
results from the Global Monitoring Report on Financial 
Protection 2021 [2] have shown that among those tested 
within the last fourteen days, the proportion self-report-
ing reducing spending on other necessities because of 
the cost of the test increased between 2020 and 2021 [2]. 
These results are further discussed and disaggregated by 
age in this paper.

A comparable assessment of the extent to which there 
are barriers to get tested for COVID-19 and their evolu-
tion over time is also missing to date. But there is infor-
mation on countries’ testing policies and capacities, 
which are important preconditions to facilitate access. At 
the onset of the outbreak in March 2020, the main type 
of tests available and validated were PCR tests [8, 9]. The 
WHO recommended testing all individuals with symp-
toms and where resources were constrained, to prioritize 
individuals at risk of developing a severe form of the dis-
ease, health workers, and individuals in closed settings at 
first symptomatic case [8, 10]. However, the demand for 
such tests exceeded the supply and countries’ capacity to 
test were in general limited, especially in low- and mid-
dle-income countries [8, 11, 12], therefore initially test-
ing policies were mainly restrictive, i.e., limited to those 

with symptoms and meeting a specific criterion [10, 13]. 
The policies and the prioritization of specific categories 
of people differed depending on incidence as well as on 
testing capacities [10].

Nevertheless, testing policies and countries’ capacity 
evolved quickly in 2020, as did the types of tests avail-
able [14]. According to WHO, by the second quarter of 
2020, most countries and territories had the capacity to 
test for the SARS-CoV-2 virus [14]. The percentage of 
low-income countries (LIC) and high-income countries 
(HIC) with an open testing policy reached 60 and 75% in 
December 2021 respectively, up from 1% vs 4% in March 
2020 [13]. Countries’ capacity also improved quickly, at 
all income levels, but with large differences: in LICs, the 
testing volume doubled between 2020 and 2021, from 
0.04 to 0.08 tests performed daily per thousand people; 
in HICs, it started at a significantly higher level, and it 
increased even more, from 1.70 to 4.55 [15].

There is also a lack of data on the extent to which indi-
viduals did experience barriers to get tested, such as una-
vailability of test or not knowing where to go, let alone 
financial ones. The extent to which paying out-of-pocket 
for the test and the reduction in spending on necessi-
ties because of such payments varied by the age profile 
of the individuals still needs to be determined, as there 
are reasons to believe that there are age-related inequali-
ties. Indeed, COVID-19 is often more severe among the 
elderly, observing higher need for hospitalizations and 
higher mortality rates [14, 16, 17]. Older individuals are 
therefore likely to be part of the population prioritized 
for testing [18]. At the same time, older people tend to 
spend less time outside the house (due to retirement and 
social distancing encouragement measures) [19], and, 
overall, most COVID-19 cases and tests are in younger 
adults [14, 16, 20]. In addition, in places where they are 
not exempted from paying out-of-pocket for the test, 
older people may be better able to cope with the direct 
payments made for a fewer number of them than younger 
individuals (e.g., by relying on savings). However, people 
living in older households (with members aged 60 years 
or more) also had higher rates of catastrophic health 
spending prior to the pandemic, therefore, the propor-
tion of older people forced to reduce spending on neces-
sities due to testing may not be marginal, even if it is 
lower than in other age groups [2, 21].

To date, there is very little evidence on the preva-
lence of unaffordability of COVID-19 test. This paper 
uses the only global (social media) survey with individ-
ual’s self-reported information on reducing spending on 
necessities due to out-of-pocket payments for testing, 
financial barriers to get tested and anxiety about house-
hold’s future economic security to monitor age-related 
inequalities in the unaffordability of COVID-19 test.
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Methods
Main data source
The main data used for the analysis comes from the 
“Global COVID-19 Trends and Impact Survey”, which 
was launched in April 2020 by the University of Mary-
land in partnership with Facebook Data for Good [22] 
and is referred to throughout this paper as UMD-CTIS. 
A cross-sectional random and representative sample of 
Facebook active users aged at least 18 years old across 
more than 200 countries or territories are invited daily 
to report on topics related to COVID-19 such as symp-
toms, social distancing behavior, vaccine acceptance, 
mental health issues, and financial constraints. The sur-
vey is available in 56 languages and more details about 
the survey methodology is found in Astley et al. (2021) 
[23] and Fan et  al. (2020) [24]. The survey has been 
found to be reliable to explore the impacts of COVID-
19 [23] with a focus on trends and comparisons across 
groups [24]. For the latter, careful benchmarking to 

other data sources is necessary to avoid producing 
biased results. Sample weights are used to adjust for 
sample bias and try to minimize errors of representa-
tion, including coverage, random sampling, and non-
response errors [25]. This study uses daily responses 
from 83 of the 109 countries or territories included in 
the UMD-CTIS study, all of which are members of the 
World Health Organization (see Fig.  1 and Appendix 
Table  1), which account for 54% of the world popula-
tion aged at least 18 years old. Twenty-five countries 
were excluded due to small sample sizes within age 
groups or discrepancies in the age structure of the 
population compared to the United Nations population 
estimates [26] which were not corrected when applying 
UMD-CTIS sample weights (see details in Supplemen-
tary File 1). One country was excluded due to the lack 
of information about testing policies.

The data supporting the quantitative analyses was 
collected between July 2020 and April 2021 (see details 

Fig. 1  Median absolute difference (in percentage points) between UMD-CTIS and UN population (2020) across all age groups. Note: Final sample 
includes 83 countries countries/territories (Appendix Table 1). For each country and each age group, the absolute difference in percentage points 
between UMD-CTIS and UN population estimates for 2020 is computed as Dgc = |Pgc,UMD-CTIS survey - Pgc,UNpop|, where Pgc is the percentage in age 
group g for country (c). The median absolute difference across all age groups is reported in the map. Age groups are defined in the methods 
section
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in Supplementary file 2). While a total of 35 million 
individuals responded to the survey, 2.4 million did 
not report information on COVID-19-test, leaving 
33.2 million individuals which was then split into two 
groups: ever tested group (9.4 million) and never tested 
group (23.8 million). Of the 9.4 million ever tested indi-
viduals, only those that reported information on age, 
gender, education level, employment status, crowd den-
sity, and area residence, was used in the analysis. This 
comprises 5.6 million individuals which was used in 
the analysis for the first main indicator which assessed 
what proportion of individuals reported a reduction in 
spending on necessities due to out-of-pocket payments 
for testing. For the second main indicator described in 
next section, a subset of the never tested data was used 
in the analysis. Because the questionnaire evolved over 
time, the question on financial barriers was only avail-
able for the never tested individuals between January to 
April 2021 (see details in Supplementary file 2). Of the 
14.3 million respondents during the period, only 13.3 
million have information on COVID-19 test. Of this, 
8.0 million reported not being tested and of this, 4.3 
million reported information on age, gender, and other 
characteristics that were used in the regression. Over 
this period and in these countries, around 100 million 
confirmed cases and 2 million of deaths from COVID-
19 infection were reported, corresponding to about 75 

new cases and 1.6 deaths both per million each day on 
average [15].

Main outcomes of interest
Three main indicators and two secondary indicators were 
used. The first main indicator assessed what proportion 
of individuals reported a reduction in spending on neces-
sities due to out-of-pocket payments for testing. Using 
data from 5.6 million ever tested from July 2020 and 
April 2021, a variable “reducing spending on necessities” 
was constructed to identify those who replied “yes” to the 
question “Have you been tested for coronavirus (COVID-
19) in the last 14 days?” (n  = 1.65 million), then “yes” 
to “Did you have to pay anything out of pocket for this 
test?” (n = 399,803). and lastly “yes” to “Have you or your 
household had to reduce spending on things you need 
(such as food, housing, or medication) because of the 
cost you paid to get the coronavirus (COVID-19) test?”. A 
total of 171,054 individuals reporting “reducing spending 
on necessities” (see Fig. 2 and Appendix Table 2).

The second main indicator of unaffordability of 
COVID-19 tests was the proportion of individuals who 
reported the cost of the test as the reason for not get-
ting tested, hereafter referred to as financial barriers to 
get tested. A variable “financial barrier” was constructed 
to identify those who responded “no” to “Have you 
been tested for coronavirus (COVID-19) in the last 14 
days?” (n = 4.3 million) between January to April 2021, 

Fig. 2  UMD-CTIS samples to track unaffordability of COVID-19 testing and anxiety about future finances
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then “yes” to “have you wanted to get tested for  coro-
navirus (COVID-19) at any time in the last 14 days?” 
(n = 437,795) and lastly replied “I can’t afford the cost of 
the test” (n = 256,492, see Fig. 2 and Appendix Table 2).

Because barriers are only experienced by people who 
were unable to get tested and the reduction in necessities 
by those who managed to pay for the test out-of-pocket, 
two secondary outcome variables are used to under-
stand better what is driving the unaffordability of tests, 
namely: “had to pay for OOP” (n = 399,803, see Fig. 2 and 
Appendix Table  2) and “any type of barrier”. A variable 
“any type of barrier” was constructed for those who had 
any response to the question “Do any of the following 
reasons describe why you haven’t been tested for coro-
navirus (COVID-19)?” For this question, participants 
could report multiple reasons, which were classified into 
three dimensions using the Tanahashi framework [27], 
i.e. availability (“I don’t know where to go”, “I tried to get 
a test but was not able to get one”), accessibility (“I am 
unable to travel to a testing location, including because of 
transportation cost, safety, or physical limitations”) and 
acceptability (“I am worried about bad things happening 
to me or my family, including discrimination, govern-
ment policies, and social stigma”, “I don’t have time to get 
tested”, “I can’t afford the cost of the test”) (see Fig. 2).

Lastly, the third main outcome indicator is anxiety 
related to household finance in the next month. Individu-
als were asked to indicate if they were concerned about 
their household’s future finance and whether it was due 
to losing income or impending health costs. We used this 
information to construct a variable of experiencing anxi-
ety about household’s finance in the next month, hereaf-
ter referred to as anxiety about future economic security.

Details on how each variable was constructed is pre-
sented in Appendix Table 3. Table 1 shows the summary 
statistics, including regional location of individuals and 
other demographic variables.

Control variables
Individual characteristics available in the UMD-CTIS 
and used in this analysis include age, gender, the number 
of years of completed education and employment status 
(see Appendix Table 3 for more details). Five age groups 
were categorized from the originally available seven pre-
defined subgroups: 18–24, 25–34, 35–44, 45–54, at least 
55 years old (which combines the 55–64, 65–74 and the 
75 years and older subgroups). The last three subgroups 
were regrouped to increase sample sizes and better align 
with the population structure of each country in older 
age groups. To control for differences in living conditions 
and to better reflect different socio-economic profiles 
and to some extent risk exposure to the COVID-19 dis-
ease, we constructed a variable to capture crowd density 

in the household by dividing the number of people sleep-
ing in the place respondents stayed the night before by 
the total number of rooms available to sleep. We also 
controlled for the location of the individual (country, area 
of residence) and the month of data collection.

Additional datasets were used to add relevant control 
variables. The Oxford COVID-19 Government Response 
Tracker (OxCGRT) is a global panel dataset which pro-
vides continuously updated, readily usable and com-
parable information on policy measures governments 
are taking to tackle COVID-19 [13, 28]. The policies of 
interest for this study concern those identifying who 
can get tested for the current infection and are split into 
two categories: a “restricted testing policy” category and 
an “open testing policy”. Data from Our World in Data 
(OWID), Statistics and Research on COVID-19 [15] was 
merged by day and by country with Global COVID-19 
Trends and Impact Survey datasets to control for the 
epidemiological context during the period of interest as 
part of the robustness checks included in the appendix 
Table 6. Specifically, the number of new deaths attributed 
to COVID-19 (7-day smoothed) per 1,000,000 people 
in each country were used to control for the COVID-19 
context in space and time.

Statistical analyses
All computations were done in the pooled sample for the 
83 countries or territories using SAS 9.4. Figures were 
created using STATA MP version 16 unless otherwise 
specified. Individual specific sample weights for each 
country were applied to all analyses.

First, to understand to what extent people were getting 
tested or not, we estimated the prevalence of the popu-
lation ever and never tested by age group over each rel-
evant period of analysis.

Second, we computed the prevalence of the three main 
indicators across the five age groups. We assessed age-
related inequalities by comparing age-disaggregated esti-
mates by different time periods (see Supplementary File 4).

Third, to quantify age-related inequalities, we ran a 
series of multivariate logistic regressions, controlling for 
age (18–24 years, 25–34 years, 35–44 years, 45–54 years), 
with the 55 years and more being the reference group, 
and individual’s characteristics such as  age gender, edu-
cation, employment status, area of residence, crowd den-
sity, and the testing policy in the respondent country/
territory of residence on the day of the survey. Months 
and countries were used as fixed effects. More details 
are provided in Supplementary File 3. The dependent 
variables were defined as follows. First, we analyzed the 
association between age and the probability of paying 
out-of-pocket for the test, second, conditional on paying 
out-of-pocket for the test, the association between age 
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and reducing spending on necessities. These analyses are 
based on two independent multivariate logistic regres-
sions applied to the sample of individual ever tested only. 
This allows us to understand if the age gradient in the 
unconditional prevalence of reducing spending on neces-
sities due to the cost of the COVID-19 test is driven by 
differences in the likelihood of paying out-of-pocket for 
the test and/or by differences in the consequences such 
payments have on individuals.

Similarly, to understand if the age gradient in the 
unconditional prevalence of financial barriers to get 
tested is driven by differences in the likelihood of expe-
riencing any type of barrier to get tested and/or finan-
cial ones specifically, two multivariate regressions were 
used. The two independent variables are the probability 
of reporting any type of barrier and then, conditional on 
that, the probability of reporting a financial barrier. As a 
robustness check, we also controlled for the prevalence 
of deaths due to COVID-19 in the regressions for both 
outcomes. These analyses are performed only on the 
sample of individuals never tested.

To understand if the extent to which unaffordability 
of COVID-19 test raises concerns beyond its immediate 
impact and how this association varies by age, we tested 
if people reporting a reduction in necessary spending 
due to the cost of the COVID-19 test or facing financial 
barriers to get tested were more likely to report anxiety 
about their economic security. For this specific model, 
the information from all individuals (those ever and 

never tested) was pooled and in addition to age and all 
other individual’s characteristic used for previous logis-
tic regressions, we also controlled for testing status. To 
measure inequalities within the oldest age group and 
between the oldest and other age groups, we added inter-
actions terms: age groups and reduced spending, and age 
group and financial barriers (see Appendix Table  2 and 
method details in Supplementary File 3).

Results
Descriptive statistics
Among the 83 countries represented in this study, 33 
are from the European region, 19 from the Americas, 11 
from the Eastern Mediterranean region, eight from the 
West and Pacific, seven from sub-Saharan Africa, and 
five from Southeast Asia (see Appendix Table  1). One 
country is classified as low-income (Sudan), while 22 
countries are lower-middle income, 27 are upper middle 
income, and 31 are high-income countries.

Between July 2020 and April 2021, on average one in 
four people in the studied population across the 83 coun-
tries had ever been tested. Figure 3 shows the percentage 
of people ever and never tested across the five age groups 
- which are then treated as two different studied popula-
tions in the analyses that follow. Panel A shows that, over 
the period July 2020 to April 2021, the prevalence of test-
ing increased with age, following an inverted U-shaped 
pattern with a minimum among the youngest adults aged 
18–24 years (21.1%) and a maximum in the second oldest 

Fig. 3  The percentage of people ever or never tested by age groups (UMD-CTIS)
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age group (28.9% among 45–54 years). Similarly, panel 
B shows that, within the first four months of 2021, the 
prevalence of no test decreased with age and followed a 
U-shaped pattern with the highest proportions of those 
never tested among the youngest adults (69.3%) and the 
oldest (65.8%), and the lowest among the middle-aged 
people (59.6–61.9%). In the rest of this section, unless 
otherwise specified, results related to those never tested 
concern this shorter and more recent period but those 
related to the population ever tested cover the whole 
period (July 2020 to April 2021).

Table 1 shows first that, over the period July 2020–April 
2021, 8.0% of the ever-tested population reported paying 
out-of-pocket for the test over the past 14 days, and 3.6% 
were forced to reduce spending on necessities. Second, 
between January to April 2021, 8.2% of the never tested 
population reported any type of barrier to get tested, 
while 5.9% of the never tested population reported finan-
cial barrier to testing. (Supplementary file 4 shows aver-
ages per month, averages for the period between July to 
December 2020 and January to April 2021, and for the 
whole period of July 2020 to April 2021 for the 3 main 
indicators, which suggests a slightly decreasing trend for 
all indicators among all age groups).

Table 1 also presents pooled means for all individual’s 
characteristics used in the multivariate logistic regres-
sions for the overall studied population and by age 
groups. It shows that, in both never tested and ever 
tested populations across the 83 countries, 61% of people 
had at least 12 years of completed education, half of peo-
ple were sleeping in crowded places, only one in five lived 
in rural areas, and those living in Africa, the Americas 
and the Eastern Mediterranean jointly accounted only 

for one third of the studied population. In both ever and 
never tested groups, the older individuals were less likely 
to sleep in overcrowded places (32.4–34.4%) compared 
to younger groups (49.7–60.8%); they were also more 
likely to come from the European region, and less likely 
from the South-East Asian, African, and Eastern Medi-
terranean regions (altogether 25.6–31.3% vs 50.6–57.1% 
among the 18–34 years old). In the supplementary file 1, 
we discuss the differences between the population “ever” 
and “never” tested and find that they differ in terms of 
unemployment, gender, and regional location, among 
others, in addition to the differences by age as discussed 
above. Therefore, in the rest of the paper we refrain from 
comparing these two groups directly.

Age‑related inequalities in unaffordability of tests
Figure  4 shows age-related inequalities in the unaf-
fordability of COVID-19 over time. Panel A shows that 
between July and August 2020, 2.5% of the older popu-
lation reported reducing spending on necessities due 
to out-of-pocket payments for testing; this rate then 
decreased, although with some fluctuations, until it 
reached 1.7% in April 2021. Younger populations from all 
age groups showed systematically larger rates. Between 
July and August 2020, the hardship experienced as a 
result of the costs of COVID-19 test was the highest 
among the 18–24 and 25-34 years’ age groups (5.3–5.5%), 
but over time, this decreased and converged with the 
35–45 years age  group, with the three groups reaching 
4.2–4.4% in April 2021; the absolute difference between 
the oldest age group and the three younger groups 
remained in a range from 2 to 3 percentage points over 
the period. While some people had to reduce spending 

Fig. 4  The prevalence of the two indicators of unaffordability of COVID-19 test by age groups (UMD-CTIS)
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on necessities due to the cost of the test, others could 
simply not get tested at all. Panel B shows that in January 
2021, about 3.3% of the older population reported facing 
financial barriers to get a test, which decreased to 2.9% 
in April 2021. Again, these proportions were systemati-
cally higher for younger groups, with, on average over the 
four-month period, respectively 8.9, 7.2, 6.5 and 4.9% for 
the 18–24-, 25–34-, 35–44-, and 45–54-year-old groups. 
Absolute inequality between age subgroups remained 
similar over time – with for instance the youngest age 
group being systematically around 6 percentage points 
above the oldest age group (5.6 to 6.5 p.p.), suggestive 
of little variability in inequalities in incurring financial 
barriers.

Figure 5 shows the odds ratios of age-related inequali-
ties in the unaffordability of COVID-19 tests, adjusted 
for possible confounders (see Appendix Table  4 for 
regression results). Panel A displays the adjusted odds 
ratios of each age group compared to the older popula-
tion (55 years or older) related to the probability of 1) 
having to pay out-of-pocket  for testing, and 2) having 

to reduce spending on necessities, conditional on pay-
ing out-of-pocket for the test. It clearly shows that there 
was little to no age-related inequality in the odds of pay-
ing out-of-pocket for testing but important age-related 
inequalities in the consequences of paying out-of-pocket 
for the test. For the latter, the estimated adjusted odds 
ratios decreased non-linearly with age from 2.3 [CI95%: 
2.1–2.5] among ages 18–24 to 1.6 [CI95%: 1.5–1.8] 
among ages 45–54. Similar results were obtained when 
controlling for the prevalence of deaths due to COVID-
19: age-related coefficients were similar, as such the 
interpretation of the results did not change (see Appen-
dix Table  6). Taken together, these results indicate that 
younger age groups did experience more pressure to 
reduce their spending on necessities due to testing costs 
than people aged 55 years or older for similar odds of 
paying out-of-pocket for the test. It also indicates that 
the age-related gradient towards reducing spending 
on necessities because of the cost of the test was likely 
driven by the gradient in reducing spending on necessi-
ties, rather than on having to pay the test out-of-pocket.

Fig. 5  Adjusted odds ratios* of unaffordability of COVID-19 test (Reference is the 55 years or older age group)
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Panel B displays the adjusted odds ratios of each age 
group compared to the older population (55 years or 
older) related to the probability of 1) facing any barriers 
to accessing COVID-19 test, and 2) facing financial bar-
riers to get access to COVID-19 test conditional on any 
barrier. For the former, the odds ratios were systemati-
cally above 1 and ranged between 2.5 [CI95%:2.4–2.5] for 
the 18–24 years old group and 1.3 [CI95%:1.3–1.4] for 
the 45–54 years group, confirming that the younger faced 
more barriers than the 55 years or older group. On the 
other hand, conditional on reporting any type of barrier, 
the odds of reporting a financial barrier in accessing test-
ing did not differ markedly across age group (1.1–1.2 with 
confidence intervals between 1.0 and 1.3). These results 
are robust to controlling for the prevalence of deaths due 
to COVID-19 (see Appendix Table  6). Taken together, 
these two panels indicate that younger age groups did 
experience more barriers in general to access a COVID-
19 test than people aged 55 years or older, rather than 
financial ones specifically.

Age‑related inequalities in anxiety about future economic 
security
Within the older population, anxiety is greater for those 
facing unaffordability issues. Specifically, for those fac-
ing financial barriers to the test, people aged 55 and 
above have 3.5 times higher odds of anxiety than peo-
ple aged 55+ without financial barriers (see Appendix 
Table  5, exponential of the coefficient of financial bar-
rier, exp. (1.24)). For those with reduced spending on 

necessities due to costs of tests, people age 55 and above 
have 4 (see Appendix Table 5, exponential of the coeffi-
cient of reduced spending, exp. (1.41)) times higher odds 
of anxiety than people aged 55+ who did not reduce 
spending. Figure  6 shows adjusted odd ratios of finan-
cial anxiety among those experiencing two dimensions 
of unaffordability for each age group compared to the 
older population. Panel A shows that between July 2020 
and April 2021, the odds of anxiety decreased with age 
among those reporting reducing spending on necessi-
ties, with the two younger groups being 2.4 to 2.5 times 
more anxious and the 45–54 years old group being 1.7 
times more anxious than the oldest age group. Panel B 
shows that between January and April 2021, there were 
significant age-related inequalities in being anxious 
about household’s future finance among those report-
ing financial barriers due to  COVID-19 test cost. Odds 
ratios draw a reverted U-shaped pattern, indicating that 
the two middle age groups were the most anxious com-
pared to the oldest age group when experiencing finan-
cial barriers (with adjusted OR around 2.1 and 2.3), while 
the 45–54 years old and the youngest groups had similar 
odds (adjusted OR = 1.8) but still significantly different 
from the oldest age group.

Discussion
Summary of findings
Diagnostic testing for SARS-CoV-2, the virus that causes 
COVID-19, is part of a comprehensive strategy to reduce 
transmission to manage the pandemic and its different 

Fig. 6  Adjusted odds ratios* of anxiety about household’s finances in future by two indicators of unaffordability
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waves. The requirement to pay out-of-pocket for test-
ing potentially represents both a financial barrier to 
access and, for those who manage to make the payment, 
a source of financial hardship, as they may be forced to 
reduce spending on other necessities. This study aimed 
first to assess the prevalence of both issues with a focus 
on age-related inequalities, controlling for individuals’s 
and countries’ characteristics to unpack its main drivers. 
Then it aimed to assess how unaffordability of COVID-
19 tests is associated with anxiety about future economic 
security still focusing on age-related inequalities.

The survey data indicated that, over the period of 
analysis (9 months), on average one in four people in the 
studied population across the 83 countries got tested at 
some point. The unaffordability of COVID-19 tests issue 
was identified through two distinct indicators: reducing 
spending on necessities due to testing (over July 2020–
April 2021) and avoiding testing because of a financial 
barrier (over January–April 2021). Findings suggest that 
the older population (55 years old and older) was the least 
affected by unaffordability of tests.

The reduction in spending on necessities due to the 
COVID-19 test cost decreased from 2.1 to 1.8% among 
the older population between 2020 and 2021 respectively, 
while it ranged from 3.9 and 4.7% for the younger and 
middle age individuals (18–34 years old). The adjusted 
odds ratios show that even when controlling for differ-
ences in individual’s and countries’ characteristics, the 
younger groups were more likely to be forced to reduce 
their spending on necessities when paying out-of-pocket 
for the test than the older population for similar probabil-
ities of paying out-of-pocket for the test because younger 
population tend to be less wealthy than other population 
groups. This finding points to major inequalities in the 
consequences of such payments across age groups rather 
than on the exposure to such payments.

Among the people who were never tested, reporting 
financial barriers to get a test concerned about 3.0% of 
the older population over January–April 2021; this per-
centage was greater at younger ages, reaching a maxi-
mum (9.0%) within the youngest group (18–24 years old). 
The adjusted odds ratios confirmed this age gradient and 
suggested that it was driven by the likelihood of facing 
any barrier rather than financial ones specifically.

Unaffordability of COVID-19 tests is not just of con-
cern because of the implication it has on individuals’ 
day to day consumption of other necessities and poten-
tial risk to their own health as well as that of others. This 
paper shows that it may also exacerbate anxiety about a 
household’s future finance. Older people having to reduce 
spending on necessities due to the cost of the tests or fac-
ing financial barriers to access the test were respectively 
4 and 3.5 times more likely to report anxiety about their 

finances than older people without unaffordability issues. 
This paper also shows that anxiety among those reducing 
spending on necessities due to the cost of test decreases 
with age. For those experiencing a reduction in spending 
on necessities, anxiety was most pronounced among the 
youngest age groups, and for those experiencing finan-
cial barriers to get tested, anxiety was highest among the 
middle age groups.

Implications of findings in the context of existing research
Even when COVID-19 tests are provided widespread and 
for free, there can be motivation and capability barriers, 
especially for people with lower health literacy. In the 
literature, the main barriers include uncertainty about 
eligibility and how to access tests; difficulty interpreting 
symptoms; the lack of accessible testing locations and 
uncertainty regarding where to go for testing; costs and 
logistical issues including transport to and from test sites; 
fear of pain/discomfort of sample extraction; long wait 
times for testing results; and concerns about the conse-
quences of a positive result, including discrimination 
[29–32]. Among these barriers, monetary costs are con-
sidered as an important barrier to get tested, be it with 
fees, travel costs and/or indirect costs [33]. A study in the 
USA in May 2020 found that many immigrants had faced 
financial barriers to testing because they did not have 
any health insurance coverage at that time (also due to 
job loss following the restrictions) [34]. In our study, the 
financial barrier to getting tested appeared to be the most 
often reported compared to availability, discrimination 
and stigma worries, time, and travel issues.

Older people are the most at risk of developing a severe 
infection and as such it is important to quickly diagnose 
them. Older people may test less often than younger 
people, as they are more likely to stay more at home and 
therefore be less at risk of catching the virus [16, 20]. On 
the other hand, younger people, are more socially active, 
and then are more at risk of being infected and of spread-
ing the virus: testing younger people when having symp-
toms is important on a public health perspective, to slow 
down the pandemic [19]. However, this study suggests 
that while financial barriers are the most often reported, 
they do not drive age related inequalities in access to 
COVID-19 testing: controlling for individual’s character-
istics, younger people are more likely to report facing any 
barriers to get a test, rather than financial ones specifi-
cally. This tends to reduce the effectiveness of “the testing 
strategy”: if the idea is to contain the spread, populations 
who are more at risk of carrying the virus should find 
easy way to get tested.

For several years, protection of households from finan-
cial hardship has been widely accepted as a desirable 
objective to move toward Universal Health Coverage 
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[35]. Many countries introduced a variety of policies to 
ensure that financial barriers were not a binding con-
straint to receiving COVID-19 tests and treatment. Test-
ing is part of a comprehensive strategy to reduce 
transmission and making it free of charge for everyone 
makes it more accessible. Moreover, in 2020 and in many 
countries in the Region of the Americas, diagnostic tests 
did not require any co-payment, at least in public facili-
ties [2]. In the WHO European Region, countries also 
quickly mobilized significant additional public funds to 
respond to the COVID-19 pandemic [36] and most coun-
tries provided tests free of charge to all people [3, 4]. In 
South Eastern Asia also, all countries expanded service 
coverage and provided free COVID-19 testing for sus-
pect cases in the public sector and, in some cases, the 
private sector [5]. Cost-sharing policies evolved over the 
course of the pandemic. For example, in Sri Lanka tests 
were initially only free in public facilities for those with 
observable symptoms or a direct contact, but by March 
2021 these restrictions were lifted. In Bangladesh, a user 
fee was introduced for COVID-19 tests as a way to dis-
suade over-use, but was quickly removed as it led to a 
significant reduction in the number of tests performed 
every day [2, 5]. Although there is some evidence that 
COVID-19 test costs were covered in most countries, at 
least in public facilities, there were disparities in terms of 
the beneficiaries of such subsidies (e.g. uninsured people, 
undocumented migrants, etc.) partly depending on the 
criteria of testing policies [3–5, 35, 37, 38]. The evidence 
emerging from this study suggests if tests were made 
free of charge, it might not constitute a barrier to anyone 
(younger populations included), nor lead to sacrificing 
consumption of other necessities. This study also sug-
gests that while there are no age-related inequalities in 
the probability of paying out of pocket for the test, there 
are regarding the consequences of such payments on the 
capacity to sustain spending on necessities: the younger 
population are more likely to reduce such spending 
because of the test which points to an additional source 
of impoverishment for multigenerational households. 
Indeed, the Global Monitoring Report on Financial Pro-
tection 2021 [35] reported that, in all income groups and 
UN regions, multigenerational households (including 
both younger and older individuals as well as children) 
were more likely to be pushed or further pushed into 
poverty by out-of-pocket health spending [35].

Limitations
The UMD-CTIS used in this analysis is a very large global 
database with daily repeated cross-sectional data which 
provides a valuable source of information related to 
COVID-19. However, it also has several potential sources 
of bias. First, individuals invited to respond are Facebook 

App users which exclude completely the representation 
of some countries (e.g. China and Iran (Islamic Repub-
lic of )) and for those included in the study, the users may 
have different characteristics than the general popula-
tion (e.g. in terms of socio-economic conditions but also 
access to the digital network) [23, 24] given that there 
are age biases in recruitment. In addition, many sur-
vey respondents do not complete the entire survey and 
questions that appear later in the survey (like age, gen-
der or education) can be missing for 10–20% of survey 
responses [24]. To limit some of these biases, countries 
for which the population age structure computed through 
the dataset differ largely to the one reported by the UN 
population estimates were removed from the analysis. 
Our final dataset covering 83 countries included a larger 
share of those living in European and Asian countries, a 
larger share of people with high education and a smaller 
share of people living in low- and middle-income coun-
tries, rural places, and in overcrowded places. Therefore, 
our results may have been influenced by such composi-
tion. Lastly, the information available about individual 
characteristics was limited, which restricted our analysis.

Our main findings were based on the only global sur-
vey with comparable evidence on both indicators of unaf-
fordability adapted to the COVID-19 pandemic context. 
While we were able to benchmark the age distribution of 
such survey to other reliable internationally comparable 
sources of information, we were unable to do so for the 
main outcomes of interest in this paper. As already men-
tioned, information on out-of-pocket health spending for 
COVID-19 diagnostic or treatment as well as on barriers 
to access was largely unavailable from other sources for 
two reasons. On the one hand, the typical way to collect 
such data is through face-to-face household surveys that 
have been largely interrupted due to the social distanc-
ing measures in place [39]. On the other hand, most rapid 
data collection surveys implemented since the beginning 
of the pandemic have largely omitted to capture direct 
payments for health for COVID-19 or non-COVID-19 
services, and few have attempted to unpack barriers to 
access [40, 41].

While we controlled for the type of testing policy in 
place in the country when individuals reported on finan-
cial barriers to get tested and reducing spending on 
necessities, a full assessment of the impact of such poli-
cies on unaffordability is beyond the scope of this cur-
rent paper. Indeed, more granular information than what 
is currently available in the OxCGRT database would be 
needed, which would require a detailed review of the rel-
evant documents in each one of the 83 countries.

Our analysis covered both 2020 and early 2021 but 
misses the period with more rapid and cheaper tests 
available in many countries as well as greater availability 
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of vaccines, due to our indicators of interest not col-
lected in the survey post-April 2021. Some countries later 
shifted a greater share of the cost of COVID-19 tests to 
unvaccinated individuals as an incentive to get vacci-
nated [14, 42]. We were unable to assess to what extent 
those changes impacted unaffordability.

Lastly, our analysis provides evidence on age-related 
inequalities in barriers to get tested and the conse-
quences of paying out-of-pocket for the test for indi-
vidual’s consumption of necessities. We were unable 
to compare these rates to those experienced for diag-
nostics during other types of health shocks, which 
again emphasizes the need to strengthen this type of 
monitoring to ensure that countries are better pre-
pared to reduce these types of inequalities during 
future health crises.

Conclusions
Over the period July 2020 to April 2021, 8.0% of the ever-
tested population reported paying out-of-pocket for 
COVID-19 testing over the past 14 days, and 3.6% were 
forced to reduce spending on necessities due to this. In 
early 2021, 8.2% of the population never tested reported 
barriers to getting tested, with 5.9% reporting financial 
barriers specifically. Beyond those average values there 
are marked age-related inequalities in both the prob-
ability of reducing spending on necessities conditional 
on paying out-of-pocket for the test and in the likelihood 
to experience any type of barrier rather than financial 
ones. People facing unaffordability issues in this period 
were also much more likely to report anxiety about their 
future finances – and such association was even more 
frequent among younger groups. Therefore, this study 
suggests that although COVID-19 tests costs were cov-
ered in many countries at least for some people, there 
were age-related disparities in benefitting from such type 
of financial protection. Findings suggest that govern-
ments should consider age-related inequalities regard-
ing financial access to tests when revising the designs of 
testing and financial protection policies, as ensuring that 
everyone is able to be diagnosed is critical to monitor the 
pandemic and early prevention is needed to slow down 
the pandemic [19].

This study also points to the need to actively track the 
impact of cost-sharing and exemption policies, as to 
date there has been no systematic attempt to monitor 
the extent to which people are paying out-of-pocket for 
testing, let alone for COVID-19 treatment. That said, it 
also has to be noted that affordability is not only about 
the cost of tests themselves, it also includes transport 
costs, time off work, and self-isolation when positive [29]. 
All of this should be considered when designing testing 
policies.
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