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1 | INTRODUCTION

Contemporary studies of pandemics are often discussed  with

Ryan A. Brown?

Abstract

Objective: Research regarding ongoing epidemic or pandemic events is often
proximate, focusing on the immediate need to understand the epidemiology of
the outbreak and the populations at highest risk for negative outcomes. There
are other characteristics of pandemics that can only be uncovered after time
has passed, and some long-lasting health consequences may not be directly
linked to infection with or disease from the pandemic pathogen itself.
Methods: We discuss the emerging literature on observations delayed care
during the COVID-19 pandemic and the potential population health conse-
quences of this phenomenon in postpandemic years, especially for conditions
such as cardiovascular disease, cancer, and reproductive health.

Results: Delayed care has occurred for various conditions since the beginning
of the COVID-19 pandemic, but the drivers for those delays have yet to be
thoroughly investigated. While delayed care can be either voluntary or invol-
untary, the determinants of delayed care often intersect with systemic inequal-
ities that are important to understand for pandemic responses and future
preparedness.

Conclusion: Human biologists and anthropologists are well poised to lead the
research on postpandemic population health consequences of delayed care.

influenza pandemic) has provided information on how
pandemics influence post-pandemic population health,
special interests in demographic evolution

in terms of the number of cases or deaths and the nature
of pathogen transmission during their progression, but
rarely in terms of the impacts they have on the health of
the surviving population. This is likely due to the proxim-
ity of research to the pandemic itself, as the bulk of
research related to any given epidemic is dedicated to
describing its epidemiology while it unfolds to inform
rapid response public health plans. However, there may
be many more characteristics of a pandemic that can only
be uncovered after time has passed or the initial threat of
the pandemic has subsided. Anthropological research on
past pandemics (i.e., the Black Death and the 1918

(DeWitte & Wissler, 2021), selective mortality (van
Doren & Sattenspiel, 2021), and survivorship (Kelmelis &
DeWitte, 2021; van Doren & Kelmelis, 2022;
Wissler, 2021). Other epidemiological and demographic
work has identified the long-term demographic and
health impacts on age-based patterns of respiratory mor-
tality (Saglanmak et al., 2011) and life expectancy
(Noymer & Garenne, 2000). This work covers the signifi-
cant and long-lasting population health consequences in
the wake of a pandemic that are not directly linked to
mortality from the infectious disease during the pan-
demic, indicating there are many more factors
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contributing to post-pandemic population health than
the proximate disease itself.

It is now clear that COVID-19 disease, caused by
the novel SARS-CoV-2 virus, can be comorbid with
many other infectious and chronic diseases and can
result in the accelerated degradation of health beyond
what would be expected without the added complica-
tions of COVID-19 (Al-Quteimat & Amer, 2020;
Khouchlaa & Bouyahya, 2020; Nishiga et al., 2020).
The question of COVID-19 comorbidities with other
infectious diseases, chronic diseases, and socioecologi-
cal contexts has already been taken up by anthropolo-
gists and others through the lens of syndemic theory
(Singer et al., 2021; Singer & Rylko-Bauer, 2020), so
we will not dwell on it here. In addition, there is now
the widely observed phenomenon and new clinical
designation of “Long COVID,” which is a condition
characterized by long-lasting symptoms of COVID-19
disease beyond that of the acute respiratory syndrome,
often resulting in permanent disabilities (Callard &
Perego, 2021). Human biologists and anthropologists
are well poised to investigate the population health
effects of COVID-19 comorbidities and Long COVID.
However, human biologists and biological/biocultural
anthropologists must also consider the indirect conse-
quences of the COVID-19 pandemic by looking more
closely at how general delays in medical care for non-
COVID-related issues additionally contribute to post-
pandemic population health consequences. Purposeful
investigation of more indirect influences on popula-
tion health will be an important addition to our cumu-
lative understanding of how pandemics leave their
mark long after the disease itself no longer poses a
direct threat.

2 | EARLY OBSERVATIONS OF
DELAYED CARE

Data that pointed toward delayed care emerged almost
immediately in the early phases of the COVID-19 pan-
demic. In spring 2020, the Centers for Disease Control
and Prevention published their Weekly Morbidity and
Mortality Report that observed there were 24 000 excess
deaths from March to May 2020 compared with the num-
ber of expected deaths in a non-pandemic period; it was
first suggested that this relatively large number of all-
cause excess mortality could be attributed to people
choosing not to enter medical centers due to fear of expo-
sure to the new pandemic pathogen (Olson et al., 2020).
Shortly after this report, more evidence emerged that
supported the early initial explanation: from March to
April 2020, there was a 42% decrease in emergency room

visits compared with the same weeks in 2019 (Hartnett
et al., 2020).

In the time since, researchers have reported signifi-
cant delays in care for many different conditions, but
especially those that are leading causes of death in the
US, like cancer and cardiovascular disease. For example,
a cross-sectional survey found that 48% of patients
deferred care for preventive services and 30.2% of those
patients were concerned about the health effects (Atherly
et al, 2020); a longitudinal study of ~1200 cancer
patients in the US found that 47% reported delaying care
for their cancer even though 94% considered themselves
high risk for COVID-19 (Caston et al., 2021); a study of
over 5000 cancer patients in the Netherlands found that
30% of patients delayed care, with 30% reductions in che-
motherapy and 32% reductions in immunotherapy
(de Joode et al., 2020); in Denver, 18.4% of myocardial
infarction patients refused emergency transportation in
2020 compared with only 8% in 2019 (Clodfelder
et al, 2022); in the US, in-person cardiology visits
dropped by 60% in some parts of the country, with 50%
reductions in blood pressure evaluations and 38% reduc-
tions in cholesterol screenings (Duffy et al., 2021); and a
cross-sectional study of 500 pregnant people in France
found that 23.4% voluntarily postponed or skipped at
least one pregnancy checkup during lockdown (Doncarli
et al., 2021).

Outside of the US and Western Europe, there are con-
cerns about delayed care and its consequences in relation
to reproductive and maternal health. Limited access to
reproductive healthcare in Kenya contributed to higher
maternal mortality from unsafe abortion, infection, pre-
eclampsia, postpartum eclampsia, and hemorrhage, that
has led to some setbacks in hard-fought improvements in
reproductive health, especially in rural areas (Thorne
et al., 2020). Similar studies report regression in maternal
and reproductive care in Zimbabwe (Murewanhema
et al., 2020), Uganda (Burt et al., 2020), and Ethiopia
(Abdela et al., 2020). While the number of studies that
explicitly seek to quantify delays in care remains small,
the volume of the reported samples who indicate that
they have delayed care is large, and therefore warrants
careful attention in the coming years.

3 | DETERMINANTS OF DELAYED
CARE DURING THE COVID-19
PANDEMIC

The concept of delayed care has not been broadly studied
in many sociocultural contexts or for all potential condi-
tions. Indeed, most of the work published thus far has
been in the form of clinical reports with little discussion
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of the underlying structural and sociocultural drivers of
the phenomenon, and the observations have mostly
focused on data from the United States. Thus, there are
clear points of intervention for multi- and interdisciplin-
ary lines of inquiry to better understand the determinants
and consequences of delayed care in other contexts. Clin-
ical observations are important starting points, but the
multidimensional understanding of social drivers of pop-
ulation health and biology can motivate integration of
theory and methods for more holistic public health inter-
ventions in a future that will inevitably include a new
pandemic threat.

Discussions accompanying existing research of pub-
lished work on delayed care so far point toward four
potential reasons for delayed care. First, public health
mandates such as social distancing, pauses in “non-emer-
gent” procedures, and lockdowns prevented people from
accessing medical institutions (Ashkenazy et al., 2021;
Beran et al., 2020). Second, overburden of medical institu-
tions with cases of COVID-19 limited resources to dedi-
cate to other patients (Blay et al, 2021; Lei &
Maust, 2022). The first and second explanations pre-
sented here can be characterized as involuntary care dis-
ruption (Callison & Ward, 2021), since they are not
driven by patients’ behaviors, but rather the decisions of
institutions and the overwhelming burden of the pan-
demic on medical resources during pandemic peaks.
Third, personal choices regarding whether to enter facili-
ties that could put individuals at risk of exposure to
COVID-19, especially in risk assessments and reflections
on their own health that may have led to fear of becom-
ing sick with COVID-19 in clinical settings (Caston
et al., 2021; Lusambili et al., 2020). Finally, we must
acknowledge that a potentially consequential determi-
nant of delayed care is that patients who themselves are
sick with COVID-19 must delay care for other health
conditions due to their own illness and quarantine
responsibilities. One of the primary points of this article
is to elevate the indirect consequences of a pandemic on
postpandemic population health (i.e., individuals do not
necessarily have to have experienced COVID-19 disease
or been infected with SARS-CoV-2 to face health conse-
quences of the pandemic); therefore, we will focus on the
former three determinants in the remainder of this dis-
However, there is substantial need
for further research including the experience of COVID-
19 disease and comorbidities as a determinant of post-
pandemic health.

These four categories of determinants have not been
systematically organized or validated, but an important
observation arising from these causal categories is that
most of the underlying determinants of delayed care lie
outside of a patient's control, that is, they are involuntary.

cussion.

However, there may be many other reasons why care was
delayed during the COVID-19 pandemic that could be
categorized as “involuntary” that have nothing to do with
public health mandates or overburden of medical institu-
tions, namely determinants that intersect with inequal-
ities that prevent people from accessing healthcare.
Human biologists and anthropologists can take care to
discuss complex determinants and consequences of
delayed care within the contexts of how different social
inequalities that can lead to stigma in a medical setting [-
e.g., socially constructed race categories (Gravlee, 2009,
2020), marginalized sex and gender identities (DuBois &
Shattuck-Heidorn, 2021; Gibb et al., 2020), or people cat-
egorized as overweight or obese (Brewis & Wautich,
2019)] contribute to unequal reception of appropriate
healthcare administration. A holistic perspective of
healthcare access within the pandemic context will pro-
vide a more nuanced view of delayed care observations,
while additionally shifting blame away from patients for
“delaying” care when there are persistent systemic bar-
riers to access.

Anthropologists with holistic understandings of how
biology and culture interact to influence health could
assist in disentangling the behavioral and cultural deter-
minants of care that was sought (but ultimately delayed)
from other structural determinants like public health
mandates and overburden of medical institutions. Con-
ceptual frameworks may include considerations of proxi-
mate versus ultimate determinants of delayed care, for
example, individual patients’ motivations versus institu-
tional and other systemic barriers to accessing care. Thus,
instead of the four apparently independent categories of
determinants of delayed care discussed above, more criti-
cal analyses from theory-driven fields like biological and
biocultural anthropology or other fields with strong inter-
ests in population health (such as sociology and demogra-
phy) will yield a multidimensional framework for
understanding pathways of delayed care and post-
pandemic health in cross-cultural contexts.

The determinants of delayed care outlined above are
clearly linked with human behavior, which in turn is
determined by social norms, risk assessments, ambient
social conditions (including socioeconomic status), and
environment (e.g., does the environment lend itself to
rural communities' access to medical centers?). Thus, bio-
cultural analyses of the indirect consequences of the
COVID-19 pandemic on population health are appropri-
ate and warranted, but not yet widely taken up by human
biologists or anthropologists. Research surrounding infec-
tious disease pandemics are, in general, underrepresented
in the biological/biocultural anthropology literature
despite the interdisciplinary interests and expertise of
such scholars to contribute to understanding human
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health in relation to pandemics (Dimka et al., 2022).
However, investigations of the consequences of delayed
care on population health, broadly construed but with
many opportunities for specific foci, is a fruitful new ave-
nue for interdisciplinary biological and social science
research, especially since it represents a potentially invisi-
ble and indirect determinant of post-pandemic popula-
tion health. A biocultural approach of acute and/or
persistent stressors, like pandemic events, further sheds
light on the reality that modern population health does
not exist in isolation from its past, and there are strong
elements of demographic change and biosocial inheri-
tance that need to be more closely investigated (Hoke &
McDade, 2015; van Doren, 2021). It is not necessary for a
SARS-CoV-2 infection or COVID-19 disease to be present
for people to experience consequences of postponing or
skipping routine or emergent health care monitoring and
procedures, especially for conditions like high blood pres-
sure, cancers, or diabetes that charge interest on the body
if uncontrolled.

4 | CONCLUSION

By turning attention toward the issue of the conse-
quences of delayed care, one of the takeaways may be
that the impacts of a pandemic event are larger than we
previously conceived. However, it is essential to know
both direct and indirect pandemic consequences for
more comprehensive pandemic preparedness plans and
for adaptive policies that consider a wide variety of
direct and indirect pandemic-related risks. While it may
still be too soon for ample availability of data to observe
large-scale, population-level health consequences that
are distinct from a pre-pandemic population health
level, researchers can engage with available clinical
data to determine if delays occurred, and initiate
community-centered research programs that engage
with people to explore why these delays occurred during
the COVID-19 pandemic. By looking deeper into how
delayed care contributes to post-pandemic population
health, we can better understand how pandemics may
represent inflection points in population health and
how public health and medical infrastructure adjust
pandemic responses to improve health outcomes and
reduce disparities.
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