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ARTICLE INFO ABSTRACT

Handling Editor: Social Epidemiology Editorial The COVID-19 pandemic has profoundly impacted population well-being in the United States, exacerbating
Office existing racial and socioeconomic inequalities in health and mortality. Importantly, as the pandemic disrupted
the provision of vital preventive health screenings for cardiometabolic diseases and cancers, more research is
needed to understand whether this disruption had an unequal impact across racialized and socioeconomic lines.
We draw on the 2019 and 2021 National Health Interview Survey to explore whether the COVID-19 pandemic
contributed to racialized and schooling inequalities in the reception of preventive screenings for cardiometabolic
diseases and cancers. We find striking evidence that Asian Americans, and to a lesser extent Hispanic and Black
Americans, reported decreased reception of many types of cardiometabolic and cancer screenings in 2021
relative to 2019. Moreover, we find that across schooling groups, those with a bachelor’s degree or higher
experienced the greatest decline in screening reception for most cardiometabolic diseases and cancers, and those
with less than a high school degree experienced the greatest decline in screening reception for diabetes. Findings
have important implications for health inequalities and U.S. population health in the coming decades. Research
and health policy attention should be directed toward ensuring that preventive health care is a key priority for
public health, particularly among socially marginalized groups who may be at increased risk of delayed diagnosis
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for screenable diseases.

1. Introduction

Despite substantial interest in the direct impacts of COVID-19 on U.S.
health and mortality (Luck et al., 2022), less is known about the indirect
ways in which the pandemic may impact population health and mor-
tality in the long term. Preventive health screenings, such as those used
to detect early stages of cancers and cardiometabolic diseases, are crit-
ical for preventing diseases and for detecting them at early stages when
treatments are often most effective (Quintal and Antunes, 2022). Yet
during the first quarter of 2020, U.S. healthcare facilities canceled
non-urgent services to reduce the spread of COVID-19 and to preserve
health care resources and personnel. These closures were recommended
nationally when the Centers for Disease Control and Prevention and the
Centers for Medicare and Medicaid Services published a statement in
April 2020 recommending that “non-urgent procedures” be postponed
(Song et al., 2021).

Thus, questions remain around whether inequalities in the uptake of
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health screenings occurred once health care facilities reopened for
preventive care in late 2020. Specifically, it is yet unknown whether
disruption in preventive screening reception caused by COVID-19 will
have lasting consequences for inequalities in screening adherence along
racialized and socioeconomic lines. Prior research indicates that in-
dividuals of low socioeconomic status and those racialized as non-white
generally report lower preventive health care utilization rates. This may
contribute to later diagnosis and poorer prognosis for a range of medical
conditions that have been observed to disproportionately affect these
groups (Chawla et al., 2015; Tejeda et al., 2009). Whether, and to what
extent, the pandemic exacerbated these inequalities in preventive
screening reception remains unknown.

To address this question, we use data from the National Health
Interview Survey to investigate racialized and schooling inequalities in
the reception of health screenings for several types of cardiometabolic
diseases and cancers between 2019 and 2021 (which we refer to as the
“peri-pandemic” period). We address the following research questions:
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1. How did trends in the reception of preventive health screenings for
cardiometabolic diseases and cancers change between 2019 and
20217

2. Are inequalities in the reception of preventive health screenings
between 2019 and 2021 observed across racialized and schooling
groups?

We identify a general decline in the reception of health screenings for
both cardiometabolic diseases and cancers in 2021 relative to 2019. A
particularly stark decline is observed in the reception of health screen-
ings for cardiometabolic diseases and cancers among Asian Americans,
and to a lesser degree, Hispanic and Black Americans, during the peri-
pandemic period. Despite significant research that finds a positive as-
sociation between higher levels of schooling and reception of health
screenings, we find that individuals with a bachelor’s degree or higher
experienced a substantial decline in the reception of screenings for some
cardiometabolic diseases and cancers in 2021 compared to 2019; how-
ever, those with lower levels of education (i.e., those with less than a
high school degree and those with a high school degree or GED) expe-
rienced the greatest decline in diabetes screening during the period. Our
findings present some of the first nationally representative estimates to
show how patterns in the reception of preventive health screenings
changed during the early years of the COVID-19 pandemic, and how
inequalities in the reception of a range of health screenings emerged
across racialized and schooling groups. We argue that increased atten-
tion to preventive health screening trends is critical for understanding
trends in population health and mortality in the coming years (Centers
for Disease Control and Prevention, 2019).

2. Background
2.1. Inequalities in U.S. health and mortality

In 2019, 43% of all U.S. deaths were attributable to heart diseases
and malignant neoplasms (cancers), making them the leading causes of
death (Heron, 2021; Mehta et al., 2020; Mokdad et al., 2003). Yet the
burden of cardiometabolic diseases and cancers is unequal across race
and socioeconomic status. Such inequalities are driven by sources of
systemic disadvantage that profoundly shape access to resources, power,
and privilege (Williams et al., 2019). Namely, systemic racism generates
differential access to healthy food, safe housing, and health care among
Black and Latinx individuals, resulting in their disproportionate risk for
developing cardiometabolic diseases (Daviglus et al., 2012;
Viruell-Fuentes et al., 2012). Direct exposure to interpersonal discrimi-
nation has also been found to contribute to poorer cardiometabolic
health among Black, Latinx, and Asian Americans (Viruell-Fuentes et al.,
2012; Williams et al., 2019; Yoo et al., 2009).Williams et al., 2019

Cancer morbidity and mortality also vary significantly across ra-
cialized groups. Breast cancer is the leading cause of cancer among
women in the United States (Islami et al., 2018), but Black women are
more likely than white women to be diagnosed with later stages of the
disease and to die from it (Jatoi et al., 2022; Roberts, 2011). Although
Asian American women demonstrate a lower incidence of breast cancer
than white, Black, and Latinx women, it is the leading cause of death
among Asian American women (Gomez et al., 2010). Cervical cancer
also remains a significant cause of unequal morbidity and mortality
among U.S. women (Yoo et al., 2017), with incidence and mortality
among Latinx women being twice that of white women (O’Brien et al.,
2010). Despite the lower incidence of cervical cancer among Asian
women compared to Latinx and Black women, they are more likely to be
diagnosed with later stages of the disease (Wang et al., 2008).

Similar inequalities are observed among cancers affecting men.
Black, Latinx, and Asian men are more likely to be diagnosed with late-
stage prostate cancer, resulting in poorer disease prognosis (Siegel et al.,
2021). Additionally, among men and women, colorectal cancer is the
third most diagnosed cancer, with Black Americans having the highest
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incidence and mortality rates compared to non-Latinx white, Latinx, and
some subgroups of Asian Americans (Zavala et al., 2021).

Socioeconomic status is also strongly associated with morbidity and
mortality from cardiometabolic diseases and cancers. Schooling level,
an important indicator of socioeconomic status, may impact health by
providing individuals of higher schooling with greater access to re-
sources and knowledge that improves health and well-being (Di Cesare
etal., 2013; Elo et al., 2006). Those with higher levels of schooling often
have access to better housing, food, and health insurance, and are more
likely to have well-informed social networks that encourage positive
health behaviors. Those with lower levels of schooling may be more
likely to engage in negative health behaviors, including smoking, sub-
stance abuse, and consumption of unhealthy foods, which are important
mediators of the relationship between schooling and cardiometabolic
diseases and some cancers (Mouw et al., 2008; Shiovitz-Ezra and Litwin,
2012).

2.2. Inequalities in preventive health care utilization

Despite the significant burden of cardiometabolic diseases and can-
cers in the United States, many of these diseases are preventable (or can
be detected in earlier stages of their progression) through routine pre-
ventive health screenings. Still, access to and utilization of these services
varies across race and socioeconomic status. Research finds that Black,
Asian, and Latinx Americans are less likely than white Americans to
have access to and receive regular health screenings (Dubay and Lebrun,
2012). Similarly, individuals of lower socioeconomic status are gener-
ally less likely to receive regular hypertension and cholesterol screen-
ings compared to their high socioeconomic status counterparts (Shahu
et al., 2021).

Moreover, according to the Centers for Disease Control, Latinx and
Asian women are least likely among racialized groups to receive cancer
screenings, such as those for cervical cancer, compared to Black and
white Americans (Peralta et al., 2015). Furthermore, Asian women are
less likely to receive breast cancer screenings compared to other ra-
cialized groups of women (Chawla et al., 2015). Black men are dispro-
portionately less likely to obtain screening for prostate cancer, and are
more likely to experience delayed diagnoses and poorer prognoses for
the disease (Zavala et al., 2021). Further, research shows that not only
are Black Americans less likely to receive colorectal cancer screenings
than white Americans, but that this inequality is a key driver of the
higher colorectal cancer mortality rates observed among Black Ameri-
cans (Rutter et al., 2021).

Those with higher levels of schooling may have better access to and
greater utilization of preventive health care (Elo et al., 2006). Formal
schooling can potentially enhance the use of preventive health services
as it increases awareness of the vital importance of screening for pre-
ventable health conditions. Studies show that the likelihood of obtaining
breast, cervical, colorectal, and prostate cancer screenings increases
with schooling and income (Gornick et al., 1996; Sabates and Feinstein,
2006). Because of this, cancer survival rates are higher for those of
higher socioeconomic status who are diagnosed and treated early in the
progression of their disease (Fiva et al., 2014).

3. Data and methods
3.1. Data

Our analyses draw on data from the 2019 and 2021 survey rounds of
the National Health Interview Survey (NHIS), the oldest ongoing health
survey in the United States. The NHIS conducts around 30,000 in-
terviews annually, producing a nationally representative sample of the
non-institutionalized civilian population. It collects vital information on
health care and health outcomes, making it the ideal data source to
explore preventive health care trends.

We investigate how preventive health screenings for cardiometabolic
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diseases and cancers changed in the peri-pandemic period. We explore
trends in screenings for: 1) hypertension (measured via an automated or
manual blood pressure test), 2) high cholesterol (via a blood draw), 3)
diabetes (via a blood draw hemoglobin A1C test), 4) breast cancer (via a
radiological test known as mammography), 5) cervical cancer (via a
Papanicolaou (PAP smear) test or an HPV test), 6) prostate cancer
(measured via a blood draw measuring prostate-specific antigen known
as a PSA test), and 7) colorectal cancer (measured via procedural tests
such as colonoscopy, sigmoidoscopy, or CT colonography).

We restrict our sample to 35,945 NHIS respondents aged 40 to 75.
The following factors informed this definition of the analytical sample
age range. For cardiometabolic screenings, ages 40-75 fall within the
recommended screening age range put forth by the United States Pre-
ventive Screening Taskforce (USPSTF). For mammogram screenings,
although the USPSTF recommends mammography screening begin at
age 50 (Ren and Feagin, 2021), women often begin breast cancer
screening at age 40 in accordance with guidelines from the American
Cancer Society. For prostate cancer, the USPSTF recommends that men
aged 55 to 69 discuss the decision to undergo periodic screenings with
their health care provider and that the decision to undergo such
screenings should occur on an individual, case-by-case basis. Despite the
lack of population-level screening recommendations for prostate cancer,
we include individuals between 40 and 75 in our analyses as the NHIS
asks respondents about prostate cancer screening beginning at age 40.
For colorectal cancer, the USPSTF recommends that all adults above age
45 be screened every 5-10 years (Ponce et al., 2022). Similar to our
prostate cancer screening analyses and based on the NHIS questionnaire,
we include individuals between 40 and 75 in our colorectal cancer
screening analyses as this reflects the age range for which the NHIS asks
respondents to report colorectal cancer screening reception.

Of these 35,945 respondents, we excluded those who were pregnant
(n = 16), as pregnant people are often ineligible for cancer screening
exams. We also excluded respondents who were missing information on
education or sex (n = 1,240) and those who identified their race-
ethnicity as American Indian/Alaskan Native, other, or multiracial (n
= 778) due to small sample sizes for respondents who reported these
identities. Finally, we excluded 1,226 respondents who were missing
information on whether they received cardiometabolic screenings. The
resulting analytical sample is 32,685 respondents, consisting of 17,557
women and 15,128 men.

For our analyses of cancer screening uptake in 2019 and 2021, we
excluded respondents who were missing information on whether they
obtained cancer screening exams (n = 1,224). Moreover, we excluded
individuals who received diagnostic exams, given the focus of this article
on COVID-19’s impact on routine preventive care (n = 1,672).

Finally, we excluded respondents from the cervical cancer subsample
who reported having had a hysterectomy (n = 746). Our final sample
sizes for cancer-specific analyses are as follows: 16,806 women for
mammograms; 16,197 women for cervical cancer screenings; 13,832
men for prostate cancer screenings; and 16,794 women and 14,613 men
for colorectal cancer screenings.

3.2. Variables

Key outcomes measure variation in the reception of several preven-
tive health screenings for cardiometabolic diseases and cancers. These
exams fall across a “complexity continuum,” meaning that whereas
some screenings (including hypertension screenings) are relatively
simple to conduct and are often completed routinely during outpatient
visits, other, more complex screenings (including mammography and
colorectal cancer screenings) require advanced scheduling and more
time and preparation from patients to complete. As more complex exams
require more time and planning to undergo, they are more susceptible to
scheduling backlogs, which may have prevented prompt uptake of these
screenings when health care facilities were once again open to patients
in late 2020 (Fedewa et al., 2022).
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Our first set of outcomes explores trends in the reception of screening
exams for three cardiometabolic risk factors and diseases - hypertension,
high cholesterol, and diabetes - within a one-year period. Our second set
of outcomes investigates trends in the reception of cancer screenings -
breast, cervical, prostate, and colorectal - within a one-year period. Our
key independent variables include a categorical measure of respondent-
reported race (white; Black; Hispanic; Asian) and a categorical measure
of respondents’ highest degree of schooling (less than high school; high
school degree/GED; associate’s degree; bachelor’s degree or higher).

Racial categories are taken directly from the NHIS survey question
asking respondents to identify their race and Hispanic ethnicity. For our
schooling variable, we combined the original NHIS schooling categories,
“never attended school; grades 1-11; 12th grade, no diploma” into the
category “less than high school”; “high school or equivalent, and some
college but no degree” into “high school degree or GED”; “technical or
vocational associate’s degree and academic associate degree” into “as-
sociate’s degree”; and finally, “bachelor’s, master’s, and professional/
doctoral degree” into “bachelor’s degree or higher.”

We include several relevant controls in our regression analyses to
adjust for factors that may impact trends in preventive health screenings
among racialized and schooling groups of individuals. The first control is
a categorical measure of age. We include this control to account for the
fact that the likelihood of individuals obtaining preventive screenings
may vary by age; specifically, research shows that older adults are less
likely to obtain many types of preventive health screenings relative to
young and mid-age adults (Kim et al., 2014). Second, we include a
categorical measure of U.S. census region of residence (Northeast;
Midwest; South; West) to account for potential geographic heterogene-
ity in preventive health screening availability and reception between
2019 and 2021. This control is also important to include because of the
substantial variation in COVID-19 burden across U.S. regions during the
study period.

Third, we include a binary measure of whether respondents reported
having any health insurance coverage, an important determinant of
financial access to care that may drive the likelihood of an individual
accessing health services such as preventive health screenings. Finally,
we include a binary measure of whether respondents had ever been
diagnosed with any of the conditions or diseases for which we explore
trends in screening reception (hypertension; high cholesterol; diabetes;
breast cancer; cervical cancer; prostate cancer; or colorectal cancer). We
include this control in our models because individuals with a history of
these diseases may be more likely to obtain preventive health screen-
ings. On the other hand, individuals who were ever diagnosed with a
cardiometabolic or cancer comorbidity may have reduced their use of
health care services during the pandemic, as screening for these condi-
tions required interaction with the health care system, potentially
putting them at greater risk for contracting COVID-19.

3.3. Methods

We first present weighted sex-stratified summary statistics for the
entire study sample. We then estimate sex-stratified logistic regression
models by maximum likelihood estimation, separately for women and
men and for each screening outcome. The models estimate the proba-
bility of receiving preventive health screenings in 2019 and 2021 for
different racialized and schooling groups. The basic form of the model
equation is shown below:

logit(p) = log(p/1-p) = Bo + B1 Year; + P2 X; + B3 Year; * X; + B4 Z;

where p is the probability of y being equal to 1 (p =P(Y =1)), and Y is
a binary outcome variable, where 1 indicates that an individual received
a screening and O indicates that they did not receive a screening for a
particular disease or condition. Year; refers to the survey year (2019 or
2021, where 2019 is the pre-pandemic indicator). X; represents racial-
ized or schooling categories of respondents. Z; refers to the vector of
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control variables. We also include an interaction term between Year; and
X; since the effects associated with screening can vary by racialized or
schooling categories of respondents. We present the average marginal
effects of the peri-pandemic period (2019 and 2021) on the probability
of receiving a screening for each racialized or schooling category of
respondents.

4. Results
4.1. Summary statistics

Table 1 presents weighted sex-stratified summary statistics for the
analytical sample (n = 32,685 respondents aged 40-75). On average,
women were 57 years old, and men were 56 years old at the time of
survey response. The racial distribution of men and women was similar;
both men and women largely identified as white (69% for men, 67% for
women), followed by Black (10% versus 12%), Hispanic (15% for each),
and Asian (6% for each). The majority of men and women had either a
high school/GED degree (42% versus 41%, respectively) or a bachelor’s
degree or higher (35% for each) at the time of survey response. Finally,
62% of men and 58% of women reported having ever been diagnosed
with a comorbidity for which screening behaviors were explored in this
article (i.e., hypertension, high cholesterol, diabetes, breast cancer,
cervical cancer, prostate cancer, or colorectal cancer).

4.2. Changes in the reception of preventive health screenings during the
peri-pandemic period

Appendix A, Table Al, presents average marginal effects (AME)
calculated from models estimating changes in screening reception
among men and women in 2021 relative to 2019. Estimates show that
generally, reception of all types of cardiometabolic and cancer screen-
ings decreased between 2019 and 2021. On average, declines in the
reception of cancer screenings were more minimal than those in the
reception cardiometabolic screenings for both men and women. In
particular, the greatest decline in screening reception is observed for
diabetes screenings; both men and women experienced an 18 percentage
point (“p.p.”) (CI =-0.19.0, -0.16 for women; CI = -0.20, -0.16 for men)
decrease in screening reception in 2021 relative to 2019.

Table 1
Summary statistics for men and women aged 40 to 75 years

Men Women

Age (mean) 56 57
Racial categories (%)
White 69 67
Black 10 12
Hispanic 15 15
Asian 6 6
Highest degree of schooling obtained (%)
Less than high school 11 10
High school or GED 42 41
Associate’s Degree 12 14
Bachelor’s degree or higher 35 35
Census region (%)
Northeast 18 18
Midwest 21 21
South 38 39
West 23 22
Has health insurance (%) 91 93
Ever diagnosed with cardiometabolic or cancer comorbidity 62 58
(%)

Notes: Weighted estimates using 2019 and 2021 National Health Interview
Survey. The sample consists of 17,557 women and 15,128 men. “Ever diagnosed
with a comorbidity” refers to whether a respondent was ever diagnosed with any
of the following conditions: high cholesterol, diabetes, hypertension, or cervical,
breast, prostate, or colorectal cancer.
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4.3. Racialized inequalities in the reception of preventive health
screenings

4.3.1. Cardiometabolic screenings

Fig. 1 presents AME calculated from models that were estimated
using the model equation for each type of cardiometabolic health
screening, and for women and men separately. The results describe the
association between the survey year (i.e., 2019 or 2021) and the prob-
ability of receiving hypertension, cholesterol, or diabetes screenings for
each racialized group. The left panel of graphs in Fig. 1 illustrates
findings estimated for the sample of women, and the right panel presents
findings for the sample of men. We present average marginal effects in
the main body of this article, as we estimate a non-linear model with
interaction terms (Ai and Norton, 2003). Model coefficients are provided
in Appendix B, Table B1 and Table B2. All figures include 95% confi-
dence intervals.

The results for women show that compared to the pre-pandemic
period (2019), white women were 4 p.p. (CI = -0.06, -0.03), Asian
women were 8 p.p. (CI = -0.12, -0.04), Hispanic women were 3 p.p. (CI
= -0.06, -0.01), and Black women were 2 p.p. (CI = -0.04, 0.01) less
likely to receive a hypertension screening in 2021. We observe a similar
pattern for cholesterol screenings, with decreases of 6 p.p. (CI = -0.08,
-0.05) for white women, 9 p.p. (CI = -0.14, -0.05) for Asian women, 5 p.
p- (CI =-0.08, -0.01) for Hispanic women, and 3 p.p. (CI = -0.06, 0.01)
for Black women. However, for diabetes screenings, we see larger de-
creases at 16 p.p. (CI =-0.18, -0.14) among white women, 21 p.p. (CI =
-0.27, -0.15) among Asian women, 22 p.p. (CI = -0.26, -0.18) among
Hispanic women, and 22 p.p. (CI = -0.26, -0.18) among Black women in
2021 compared to 2019.

The right panel of Fig. 1 presents results for men. The results show
small declines in the reception of hypertension and cholesterol screen-
ings, and only among white and Asian men. However, there are large
declines in the reception of diabetes screenings: 16 p.p. (CI = -0.18,
-0.14) for white men, 27 p.p. (CI = -0.34, -0.20) for Asian men, 20 p.p.
(CI = -0.25, -0.15) for Hispanic men, and 22 p.p. (CI = -0.28, -0.17) for
Black men.

4.3.2. Cancer screenings

Fig. 2 presents the average marginal effects for models estimating
changes in the reception of cancer screenings among women during the
study period. The results describe the association between the peri-
pandemic period and the probability of receiving mammograms, cervi-
cal cancer screenings, and colorectal cancer screenings for each racial-
ized group of women. Model coefficients are presented in Appendix B,
Table B3. For mammogram screenings, a large decline in reception is
observed among Asian women (13 p.p., CI = -0.20, -0.06) and Hispanic
women (10 p.p., CI = -0.15, -0.05) in 2021 compared to 2019. White
women, however, experienced only a small decline in the reception of
mammogram screenings. For cervical cancer screenings, Asian women
(11 p.p., CI =-0.17,-0.05) again experienced a large decline in reception
in 2021 relative to 2019, and Hispanic women experienced a smaller
decline (5 p.p., CI = -0.10, -0.01). Finally, for colorectal cancer
screenings, a modest decline in reception is observed for Asian women
(5 p.p., CI = -0.09, -0.01).

Fig. 3 presents average marginal effects describing the association
between the peri-pandemic period and the probability of receiving
prostate and colorectal cancer screenings for racialized groups of men
(coefficients shown in Appendix B, Table B4). Compared to the pre-
pandemic period, Asian men (9 p.p., CI = -0.16, -0.03) are observed to
experience a large decline in prostate cancer screening reception in
2021. For Black men (5 p.p., CI = -0.09, -0.00), we observe a small
decline in the reception of prostate cancer screening during the study
period. We do not see clear patterns of change in the reception of
colorectal cancer screenings among men between 2019 and 2021.
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Fig. 1. Changes in the reception of cardiometabolic screenings between 2019 and 2021, for women and men by race
Note: Sample consists of women and men aged 40 to 75. All models include sample weights and controls for age, health insurance, census region, and ever diagnosed
with a cardiometabolic or cancer comorbidity. Figures plot average marginal effects with 95% C.I. calculated from logistic regression models.

4.4. Schooling inequalities in the reception of preventive health screenings

4.4.1. Cardiometabolic screenings

Fig. 4 presents the change in the reception of hypertension, choles-
terol, and diabetes screenings in 2021 compared to 2019 for different
schooling groups of respondents. As in the previous section, the left
panel of graphs presents findings for women, and the right panel pre-
sents findings for men. Model coefficients are shown in Appendix B,
Table B5, and Table B6.

Reception of hypertension screenings decreased in 2021 compared to
2019 for men (6 p.p., CI = -0.08, -0.04) and women (5 p.p., CI = -0.06,
-0.04) with a bachelor’s degree; for men (3 p.p., CI = -0.05, -0.01) and
women (4 p.p., CI =-0.06, -0.02) with a high school degree or GED; and
for women (5 p.p., CI =-0.09, -0.01) with less than a high school degree.
Similar patterns of decline are observed in the reception of cholesterol

screenings. For diabetes screenings, a large decline is observed across
each schooling category of men and women. Reductions in diabetes
screening ranged from 28 p.p. (CI = -0.33, -0.23) for women with less
than a high school degree to 13 p.p. (CI =-0.15, -0.11) for women with a
bachelor’s degree or higher. For men, the range of decline varied from
21 p.p. (CI =-0.27, -0.14) for those with less than a high school degree,
to 16 p.p. (CI =-0.19, -0.14) for men with a bachelor’s degree or higher.

4.4.2. Cancer screenings

Fig. 5 (and corresponding models in Appendix B, Table B7) shows
that compared to the pre-pandemic period, decreased reception of
mammogram screenings is observed for women with a bachelor’s degree
or higher (5 p.p., CI = -0.08, -0.02) in 2021. We also observe a partic-
ularly large decline in mammogram screening reception for women with
less than a high school degree (14 p.p., CI = -0.21, -0.07). In terms of



S.S. Mani and R.A. Schut

Breast cancer

(2]
=
[ ]
© 0
o
& o o4
(2]
E i ¢
o <
o
2
P4 -0.2
White Hispanic Black Asian
Cervical cancer
a 0.1
3
=
(]
2 Y
5 f
z { {
) -01 o
(o]
o
(5]
Z 02
White Hispanic Black Asian
Colon cancer
2 0.1
(S}
(<
=
(]
2 0% ° °
o
\g o]
o -0.1
()]
o
(]
I 02
White Hispanic Black Asian

Fig. 2. Changes in the reception of cancer screenings between 2019 and 2021,
for women by race.

Note: Sample consists of women and men aged 40-75. All models include
sample weights and controls for age, health insurance, census region, and ever
diagnosed with a cardiometabolic or cancer comorbidity. Figures plot average
marginal effects with 95% C.I. calculated from logistic regression models.

cervical cancer screenings, only women with a bachelor’s degree or
higher are observed to experience a decline in screening reception
during the peri-pandemic period (6 p.p., CI = -0.08, -0.03). Finally, for
colorectal cancer screenings, we do not observe clear changes in
screening reception across schooling categories of women.

Fig. 6 (and corresponding models in Appendix B, Table B8) presents
findings for men of different schooling groups. For prostate cancer
screening, men with a bachelor’s degree or higher are observed to
experience a decline in screening reception in 2021 compared to 2019 (6
p-p., CI = -0.09, -0.03). For colorectal cancer screenings, we observe a
marginal increase in screening reception among men with less than a
high school degree (4 p.p., CI = 0.00, 0.07), and a marginal decline in
screening reception among men with a high school degree or GED (2 p.
p., CI = -0.04, -0.01).

5. Discussion

Our analyses identify salient changes in the association between the
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Fig. 3. Changes in the reception of cancer screenings between 2019 and 2021,
for men by race

Note: Sample consists of women and men aged 40-75. All models include
sample weights and controls for age, health insurance, census region, and ever
diagnosed with a cardiometabolic or cancer comorbidity. Figures plot average
marginal effects with 95% C.I. calculated from logisitc regression models.

reception of preventive health screenings and key indicators of social
stratification (race and schooling) during the peri-pandemic period.
Despite many health care facilities re-opening for outpatient screenings
after the first quarter of the pandemic, our analyses reveal that both men
and women were generally less likely to report obtaining screenings for
both cardiometabolic diseases and cancers in 2021 compared to 2019. In
exploring racialized inequalities in the reception of cardiometabolic
screenings, our results indicate that hypertension, cholesterol, and dia-
betes screenings declined in 2021 relative to 2019 among Asian men and
women, and to a lesser degree, among Black and Hispanic men and
women. For cancer screenings, Hispanic and Asian women were less
likely to obtain mammograms and cervical cancer screenings in 2021
than in 2019. However, only Asian women were less likely to obtain
colorectal cancer screenings. Asian men, and to a lesser degree, Black
men, experienced decreased screening for prostate cancer in 2021
relative to 2019.

Results around schooling inequalities in screening reception indicate
that men and women with a high school degree or GED, and those with a
bachelor’s degree or higher, experienced the greatest changes in hy-
pertension and cholesterol screening reception in 2021 compared to
2019. Moreover, for diabetes screenings, men and women across all
schooling groups experienced decreased screening uptake. Still, those
with the lowest levels of education (i.e., those with less than a high
school degree and those with a high school degree or GED) experienced
the greatest magnitude of decline in diabetes screening reception in
2021. Schooling inequalities in cancer screenings show that among
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women and men, those with a bachelor’s degree or higher were gener-
ally more likely to report decreased reception of screenings in 2021
compared to 2019 (i.e., for prostate, breast, and cervical cancer
screenings). Additionally, men with a high school degree or GED were
less likely to obtain a prostate cancer or colorectal cancer screening, and
women with less than a high school degree were less likely to obtain a
mammogram, in 2021 than in 2019.

Our findings indicate that, in particular, the screening uptake of
Asian Americans appears to have been significantly impacted during the
pandemic. We hypothesize that several factors may explain this finding.
Notably, literature identifies that prior to the pandemic, preventive
health screening adherence was already a significant issue among Asian
Americans for numerous cancers, including cervical, breast, and pros-
tate (Nghiem et al., 2016; Peralta et al., 2015; Tejeda et al., 2009; Trinh
et al., 2016). Our findings that Asian Americans reported significantly
decreased reception of cervical, breast, and prostate cancer screenings
during the pandemic might reflect a continuation of these pre-pandemic
trends. Such estimates are concerning, as breast and cervical cancers are
leading causes of mortality among Asian American women, and prostate
cancer remains the most diagnosed cancer among Asian men (Trinh
et al., 2016).

Findings that identify declines in the reception of diabetes screening
among most racialized groups of individuals between 2019 and 2021 are

Men
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Fig. 4. Changes in the reception of cardiometabolic
screenings between 2019 and 2021, for women and
men by schooling group
Note: Sample consists of women and men aged
40-75. All models include sample weights and con-
trols for age, health insurance, census region, and
ever diagnosed with a cardiometabolic or cancer
® comorbidity. Figures plot average marginal effects
with 95% C.I. calculated from logistic regression
models. <HS - Less than high school; HS - High
school degree/GED; AA/AS - Associate of Arts (AA)
or Science (AS); BA/BS+ - Bachelor’s degree or
higher.
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particularly concerning from a population health standpoint. Whereas
diabetes has remained a substantial health concern among Black and
Hispanic Americans over the past several decades (Katz et al., 2021), the
prevalence of the disease is also increasing among Asian Americans
(Echeverria et al., 2017). Our findings that these groups reported
particularly decreased diabetes screening uptake in 2021 have impor-
tant implications for widening inequalities in diabetes morbidity. Again,
these findings may be contextualized as a continuation of pre-pandemic
screening trends, as research demonstrates that Asian Americans, and in
particular, those who have already been diagnosed with diabetes, have
lower adherence to preventive exams, including daily blood glucose
checks and routine eye and feet exams for the disease (Kim et al., 2012).

Another potential explanation for our findings that Asian Americans
exhibited lower rates of screening reception for numerous -car-
diometabolic conditions and cancers is rooted in the racial and socio-
political climate in the United States during the pandemic. Research
finds that during the pandemic, Asian Americans reported increased
stress and heightened awareness and experiences of racism and xeno-
phobia that were associated with delayed health care utilization and
avoidance of health care services altogether (Ponce et al., 2022; Ren and
Feagin, 2021; Yoo et al., 2009Yoo et al., 2009). Thus, it is also possible
that low screening levels among Asian Americans pre-pandemic may
have been exacerbated by widespread fear that seeking health care
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Fig. 5. Changes in the reception of cancer screenings between 2019 and 2021,
for women by schooling group

Note: Sample consists of women and men aged 40-75. All models include
sample weights and controls for age, health insurance, census region, and ever
diagnosed with a cardiometabolic or cancer comorbidity. Figures plot average
marginal effects with 95% C.I. calculated from logistic regression models. <HS -
Less than high school; HS - High school degree/GED; AA/AS - Associate of Arts
(AA) or Science (AS); BA/BS+ - Bachelor’s degree or higher.

during the pandemic would put them at greater risk of experiencing
discrimination or violence.

Finally, another important barrier to the re-uptake of preventive
health screenings during the pandemic was the likelihood that in-
dividuals faced difficulties in obtaining appointments for these screen-
ings. As virtually all appointments for routine screening exams were
canceled in the first quarter of the pandemic, once facilities re-opened
for appointments, many patients likely faced immense backlogs that
prevented them from rescheduling exams in a timely manner. Notably,
scheduling and appointment backlogs may have disproportionately
affected urban and rural health clinics, community hospitals, and less
well-resourced health care facilities that are more likely to serve in-
dividuals of color, immigrants, and low-income individuals (Fish-
er-Borne et al., 2021). This may explain why our results show lower
rates of preventive screening reception among Hispanic and Asian
Americans and may also explain why we find that women with less than
a high school degree were less likely to obtain mammogram screenings
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Fig. 6. Changes in the reception of cancer screenings between 2019 and 2021,
for men by schooling group

Note: Sample consists of women and men aged 40-75. All models include
sample weights and controls for age, health insurance, census region, and ever
diagnosed with a cardiometabolic or cancer comorbidity. Figures plot average
marginal effects with 95% C.I. calculated from logistic regression models. <HS -
Less than high school; HS - High school degree/GED; AA/AS - Associate of Arts
(AA) or Science (AS); BA/BS+ - Bachelor’s degree or higher.

in 2021. Current interventions, such as the American Cancer Society’s
“Back on Track with Screening" quality improvement program, are
working to reduce backlogs and promote outreach to patients about
returning to routine screenings (Fisher-Borne et al., 2021). Still, it has
yet to be identified whether, and for whom, such interventions will be
effective.

Our findings around the effect of schooling level on the reception of
screening exams between 2019 and 2021 reveal intriguing trends in
preventive health care utilization among both men and women. During
the pandemic period, we find that those with a bachelor’s degree or
higher were most likely to report decreased reception of a host of
screening exams. These findings are perhaps puzzling, as research sug-
gests that individuals with higher levels of schooling are more likely to
obtain routine health screenings compared to those with lower levels of
schooling (Di Cesare et al., 2013; Documet et al., 2015), perhaps due to
greater awareness of the health benefits of receiving routine screenings
(Lange, 2011). During the pandemic, however, individuals with higher
levels of schooling may have decided that the risk of contracting
COVID-19 outweighed the benefits of obtaining timely screenings.
Moreover, given research that finds those with higher levels of schooling
are generally observed to have a health advantage over those with lower
levels of schooling (Elo et al., 2006; Kavanagh et al., 2010), our findings
may reflect that those with a higher degree of schooling were more likely
to delay screening if they were generally of better health and thus
perceived a lower need for preventive health screenings during the
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pandemic period. However, given that our study period extends only
until 2021, we are unable to determine whether the observed declines
represent a temporary delay in screening reception, or altogether
forgone screening, for this group.

Moreover, of particular concern is that overall, individuals with less
than a high school degree and those with a high school degree or GED
experienced the greatest declines in reception of diabetes screenings
between 2019 and 2021. This finding has concerning implications for
population health, as research suggests that those with lower levels of
schooling (and those of low socioeconomic status) have the highest
prevalence of, and are at greater risk for, developing diabetes and
diabetes-related complications (Di Cesare et al., 2013).

5.1. Limitations

Strengths of the current analyses include the nationally-
representative nature of the data analyzed, as well as the robust set of
screening examinations that span various types of both cardiometabolic
diseases and cancers. Our analyses, therefore, make an important
contribution to the current literature on disrupted preventive health
screen-ings during the COVID-19 pandemic, which have tended to draw
on data from clinical samples specific to individual health systems, and
which have often focused on exploring changes in one, specific type of
preventive health screening. Despite these strengths, however, several
data limitations warrant attention in future research. First, due to
changes in the structure of the NHIS survey between 2018 and 2019,
NHIS data from 2019 to 2021 cannot be compared to earlier years of
data collection, meaning that we cannot explore longer-term trends in
preventive health screenings (Centers for Disease Control and Preven-
tion, 2019).

Second, we cannot explore trends in preventive screening reception
across specific subgroups of Asian and Hispanic Americans due to how
the NHIS reports information about respondent race-ethnicity. As such,
we cannot parse out whether certain ancestry groups (e.g., Chinese
Americans, South Asian Americans, Mexican Americans, etc.) are
reporting the greatest decline in the uptake of screenings in the era post-
pandemic. Similarly, due to a lack of information regarding the number
of years an individual has lived in the United States, we cannot disen-
tangle further the effect of generational status on the uptake of screening
exams.

Third, although we hypothesize that lower screening rates among
Asian Americans in 2021 may reflect increased fear of experiencing anti-
Asian violence or discrimination, we cannot directly test this potential
mechanism, as the NHIS does not ask respondents about experiences of
discrimination. Finally, our analyses are descriptive in nature, and
further research is needed to measure whether there was a causal impact
of COVID-19 on trends in health screening uptake.

6. Conclusion

The COVID-19 pandemic will undoubtedly have a lasting impact on
the health and well-being of the U.S. population. Our study provides
nationally representative estimates to demonstrate how inequalities in
preventive health screenings unfolded for a series of cardiometabolic
diseases and cancers during the early pandemic years. Future research
using data collected during the tail-end of the COVID-19 pandemic
(from 2022 onward) is needed to continue investigating whether
decreased screening uptake during the pandemic persisted into the
future, and for whom. More attention must also be directed toward
further disentangling health and health care inequalities among Asian
and Hispanic populations at the national level, as these racialized groups
are growing in demographic importance in the United States (Frey,
2018).

Findings from our analyses have important implications for health
policy and clinical practice. Critically, policymakers, health care ad-
ministrators, and health care providers must emphasize and prioritize
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safe ways to resume screening exams in the post-pandemic era. Delayed
or forgone preventive health care during the pandemic may result in
increased demand for screening (and reduced capacity to screen) pa-
tients, particularly in regions of the United States that are still recovering
from high rates of COVID-19 infection, and whose health care providers
and systems were particularly taxed by the pandemic. Re-assessing the
daily operations of health care systems to enhance and streamline pa-
tient care will be vital in the coming years (Song et al., 2021).

Moreover, health care providers and health systems should continue
to emphasize the importance of adherence to preventive health
screening recommendations for their patient populations. This may be
achieved through increased hiring of certain roles of providers and staff
(e.g., community health workers and social workers) to contact patients
who may be delayed in obtaining screening exams. Additionally,
whereas the screening exams explored in this article cannot be admin-
istered remotely via telehealth, telehealth may play an important role in
ensuring patients have access to a health care provider with whom to
discuss the benefits of obtaining timely screenings. Specifically, tele-
health may help health care providers engage with vulnerable patient
populations who face transportation, cost, and/or logistical barriers to
accessing care.

Furthermore, agencies that fund health research should also priori-
tize funding projects that aim to intervene in and improve uptake of
preventive health screenings. Prioritized projects should aim to ensure
that groups who were most disadvantaged by the pandemic (e.g., those
who are racially and socioeconomically minoritized) are able to safely
and easily resume screenings. For example, the “Back on Track with
Screening" quality improvement program (funded by the American
Cancer Society) is just one of many important efforts being implemented
toward ensuring patients obtain preventive screening exams in a timely
manner.

Finally, substantially less attention has been given to investigating
Asian-white and Hispanic-white health and health care inequalities
compared to Black-white health and health care inequalities, which
should be remedied in research, policy, and practice as the demographic
composition of the United States continues to diversify. Greater policy
attention must be directed toward the health of Asian and Hispanic
Americans, as reduced utilization of health screenings during the
pandemic may render them more susceptible to delayed diagnoses for
screenable diseases in the post-pandemic era. Over time, and as new
waves of NHIS data are collected and linked to mortality records,
research must directly assess how health care-seeking behaviors and
health care utilization patterns observed during the pandemic are
associated with future morbidity and mortality from cardiometabolic
diseases and cancers.
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