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Abstract
Purpose of Review Reproductive health, and pregnancy more
specifically, is the first critical link between generations.
Beginning with this first critical link, pregnancy acts as a dom-
ino, affecting the expression of genes and determining the
lifespan mental and physical health and reproductive potential
of offspring and, likely, of subsequent generations. Given the
powerful intergenerational domino that is pregnancy, the de-
velopment of innovative models to enhance reproductive
health and outcomes is an invaluable public health investment.
Recent Findings While US pregnancy and birth outcomes
have improved dramatically since the 1960s—including sub-
stantial progress within the past 15 years, largely catalyzed by
the Healthy People initiative—group-based disparities remain.
What is more, social change and medical advancements have
led to an evolving window of female reproductive age. Despite
becoming more common, being an older expectant mother re-
mains a stigmatized social identity. The concept of healthcare
stereotype threat (HCST) is introduced in relation to reproduc-
tive health. Stereotype threat is a situational predicament in
which an individual who possesses a stigmatized social identity
fears being judged by and/or confirming negative group-based
stereotypes. HCST is a healthcare-specific form of stereotype
threat, arising out of stereotypes that are salient in healthcare
settings and in relation to health services more broadly. It is

hypothesized that the experience of age-based reproductive
HCST is an overlooked stressor affecting prenatal mental and
physical health among women of advanced maternal age.
Summary The hypothesized process of age-based reproduc-
tive HCST and its measurement are described; outcomes and
consequences are discussed; interactions with ethnicity/race,
SES, and other aspects of social identity are considered; and
strategies for prevention and intervention are explored, includ-
ing active and passive shifts in three areas: (1) internally, in
both providers and patients; (2) in the institutional context or
culture or the external/physical environment; and (3) within
interpersonal interactions that occur in healthcare settings, par-
ticularly between physicians and patients. Implications for
gynecological, infertility, and obstetric care and improving
the reproductive outcomes of older women are discussed.
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Introduction

Women’s reproductive health is not just a women’s health is-
sue. It is not even merely a health issue. It is better classified as
a societal issue given its far-reaching and lasting imprint on our
society [1••, 2••, 3, 4]. As such, the development of innovative
models that better explain variability in reproductive outcomes
is an invaluable public health investment. In 1997, Shiono and
colleagues [5] found that 46 well-known sociodemographic
and biomedical risk factors accounted for only 10% of the
variance in birth outcomes among African American,
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Chinese, Dominican,Mexican, Puerto Rican, andWhite wom-
en. Two decades later, reproductive outcomes and disparities
remain a public health priority and a scientific puzzle [6–8].
Adding to the complexity of reproductive health, the demo-
graphic distribution of women of reproductive age is shifting to
encompass older and older ages as a product of increased
schooling and medical advancements, including in the area
of assistive reproductive technologies (ART) [9, 10].
Whereas 1% of births were to women aged 35 and older in
1970, 8% of births were to women aged 35 and older in 2006
[11••]. Older women, particularly those who have undergone
some form of ART, bring to the experience of pregnancy their
own unique set of risk and resilience factors. Evolving and
innovative models of reproductive health, then, are not just a
worthwhile investment, but also deeply necessary—both for
the purpose of solving the intergenerational puzzle that is re-
productive health and for the purpose of evolving with the
changing reproductive age bracket. Reproductive healthcare
stereotype threat (HCST), on the basis of age and other factors,
may be an important new lens for understanding and interro-
gating reproductive health differences and disparities.1 The
term HCST was recently coined and presented as an
overlooked psychosocial determinant of healthcare and larger
health experiences and disparities [14, 15••, 16••, 17]. The idea
of HCST grew out of the broader stereotype threat literature,
which demonstrates that individuals who belong to stigmatized
social groups (i.e., groups for whom popularly held negative
stereotypes exist) experience the threat of being judged by, and/
or of personally confirming, negative group-based stereotypes
when operating in stereotype-relevant domains [18, 19]. For in-
stance, females indicate less interest in math [20–22], leadership
roles [23], and other traditionally masculine domains [24–27]
when female stereotypes are made salient. HCST—a
healthcare-specific form of stereotype threat—is defined as the
threat of being judged by, and/or of personally confirming
through one’s own actions, behaviors, or outcomes, negative
group-based stereotypes that are salient in healthcare settings
and in relation to health services more broadly [15••, 16••].
Notably, the types of health- and healthcare-relevant stereotypes
that are called to mind differ with the particular dimension(s) of
social identity under threat. For example, with respect to ethnicity/
race-based HCST, negative health-relevant stereotypes include
inferior intelligence, lower status, greater likelihood of engaging
in risky behaviors and lifestyle choices, and being less deserving
or needing of the best available care [14, 15••, 16••, 17, 28, 29,
30]. Indeed, a stunning survey of medical students and residents

demonstrated that African American patients are perceived as
possessing innate biological differences and that these percep-
tions lead to poor assessment and treatment recommendations
(e.g., African Americans were rated as having less sensitive
nerve endings thanWhites, likely contributing to the less aggres-
sive pain treatment commonly received by African Americans)
[30]. In contrast to ethnicity/race-based HCST, age-based HCST
is likely the product of a very different set of stereotypes, includ-
ing being past one’s prime and lower likelihood of being in
optimal health. I propose that age-based HCST has particular
relevance for women's reproductive health and healthcare expe-
riences. For (relatively) older women experiencing pregnancy or
seeking to become pregnant—particularly women who meet the
criterion for advanced maternal age (i.e., 35 years of age or
older)—prominent medical and sociocultural messages about
precipitously declining fertility, a ticking biological clock, and
exponentially heightened risks to both mother and child can re-
sult in age-based reproductive HCST, whichmay have important
consequences for prenatal mental and physical health. Please
refer to Fig. 1 for a conceptual model detailing the hypothesized
process and outcomes of age-based reproductive HCST. The
purpose of this review is to introduce the theory of age-based
reproductive HCST. It is proposed that age-based reproductive
HCST is an important contributor to reproductive health and
healthcare experiences among women who are ‘older’ as far as
reproduction is concerned. Although the process of age-based
reproductive HCST is hypothesized to be of critical importance
to both physical andmental health, this review focuses largely on
mental health. The emerging literature on HCSTand the broader
literature on the general phenomenon of stereotype threat are
reviewed. These literatures are then integrated with the repro-
ductive health literature.

Interactions Among the Stereotype, the Threat,
and Perceived and Objective Realities

It is important to note that, in the conceptualization of age-
based reproductive HCST, it is not suggested that heightened
maternal-fetal risk with advanced maternal age is not real.
Drawing a parallel with ethnicity/race-based HCST, for in-
stance, it is empirically documented that ethnic/racial minori-
ties, on average, have a greater risk, relative to Whites and
most other groups, of developing a wide range of physical
health conditions, including obesity and hypertension [2••,
31]. It is also well-documented that ethnic/racial minorities
disproportionately live in poverty [32]. Images depicting eth-
nic/racial minorities as being at greater risk of engaging in
harmful lifestyle choices that to these adverse health outcomes
and/or being of lower SES, then, can be stereotypical—in that
they are overgeneralizations, resistant to disconfirming evi-
dence, and overlook important individual differences—even
when they reflect reality to at least some degree. Similarly, it is

1 Differences and disparities are distinguished here. A health difference is one
that is expected. For instance, female fertility rates differ by age. This is an
expected and natural difference (even as it is evolving to some degree).
Disparities are differences in health that are unnecessary, avoidable, and unjust
[12, 13]. For instance, the high rate of adverse birth outcomes among African
American women, as compared to White women of the same age, is a
disparity.
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well-documented that advanced maternal age is associated with
adverse fertility, pregnancy, and birth outcomes, including,
among other things, decreased fertility [33] and increased risk
of miscarriage [34], gestational hypertension [35], preeclampsia
[35], chromosomal abnormalities [34], and autisim.Whereas, on
average, a woman in her 20s has a 20–25% likelihood of con-
ceiving during any given menstrual cycle, a woman in her 30s
has a 15–20% likelihood of conceiving during any given men-
strual cycle, and a woman in her 40s has a 5% likelihood of
conceiving during any given menstrual cycle [36]. Female fertil-
ity typically peaks around age 24 and begins to decline between
the ages of 25 and 32 [37, 38].

By contrast, the relationship of maternal age to prenatal and
postpartum mental health is more complex. The factors that put
expectant mothers at risk for outcomes such as pregnancy anxi-
ety and postpartum depression are highly correlated with age,
with many risk factors being far more common among younger

women, but a few robust predictors becoming more prevalent
with advancedmaternal age. For instance, unintended pregnancy,
the lack of a stable relationship with the baby’s father or other
sources of social support, and financial instability and other
forms of stress are reliable predictors of pregnancy anxiety and
postpartum depression [3, 4, 39, 40, 41, 42, 43, 44•, 45•]. Both in
terms of lived realities and popular stereotypes, these social and
economic circumstances are more commonly associated with
younger mothers. However, past pregnancy loss and past and
present pregnancy complications are also robust predictors of
prenatal and postpartum mental health challenges, including
pregnancy anxiety and postpartum depression and its variants
(i.e., postpartum blues, depression, and psychosis) [1••, 2••, 3,
4, 39, 44•]. Therefore, not only are older women more likely to
experience difficulty becoming pregnant and carrying a pregnan-
cy to term, theymay also bemore likely to suffer frompregnancy
anxiety and postpartum depression directly as a result of being

Implicit/Explicit 
Negative 
Stereotypes
of Age-Related 

Reproductive 

Potential &

Outcomes

Age-Based 
Reproductive 
Healthcare
Stereotype Threat
(HCST)

Behavioral 
Consequences 
e.g., Sedentary 

Pregnancy; Increased 

Comfort or Stress 

Eating; 

Sleeplessness; 

Healthcare Decisions

Psychophysiological 
Stress 
e.g., Increased 

Systolic & Diastolic 

Blood Pressure, 

Cortisol, 

C-Reactive Protein, 

& Pregnancy Weight 

Gain

Affective and 
Relational 
Consequences 
e.g., Prenatal Care-

Specific Anxiety; 

Pregnancy Anxiety; 

Worry; Anger; 

Regret; Physician 

Distrust

Cognitive 
Consequences 
e.g., Cognitive Load; 

Poor Retention of 

Health Information; 

Poor Health-Related 

Decision-Making 

(i.e., Automaticity v. 

Emotion v. Logic)

Mediators of 
Healthcare 
Stereotype Threat 
e.g., 

Patients Engaging in 

Self-Monitoring

Health Services-Level 
Moderators 
i.e., Symbolic & Deliberate 

Messages of Successful 

Pregnancy with 

Advanced Maternal Age

Maternal Age
e.g., Advanced 

Maternal Age

Patient-Focused 
Age-Based Reproductive 
Healthcare Stereotype Threat
Educational Intervention

Health Insurance 
Cultural Competency 
Initiatives to Reduce Age-
Based Reproductive HCST 

Individual-Level 
Risk Factors
i.e., Investment in 

identity; Investment in 

domain; Other 

Aspects of Identity 

(e.g., Race/Ethnicity) 

Health Status; 

Reproductive & 

Sexual History 

Individual-Level 
Resilience Factors
i.e., Personal, 

Social, 

& Cultural 

Resources (e.g., 

Subjective Age, Family & 

Peer Norms Surrounding 

Advanced Maternal Age)

Healthcare & Health 
Experiences & Disparities:
Individual & 
Intergenerational

e.g., 

Ability to Conceive 

(Naturally or with Assistive 

Reproductive Technologies)

Time to Conception

Miscarriage Risk

Prenatal Mental Health

Prenatal Physical Health

Perceived Quality of 

Prenatal Care

Pregnancy Complications

Pregnancy Outcomes 

Labor & Delivery (L&D) 

Complications

Personal Appraisal of L&D

Birth Outcomes

Early Childhood Outcomes 

in Offspring (Generation 2)

Reproductive Health

in Generation 2

Lifespan Health & Aging

in Generation 2

Reproductive Health, 

Lifespan Health, & Aging 

in Subsequent Generations

Physician/Provider-Focused 
Age-Based Reproductive HCST 
Educational Intervention

Fig. 1 A process- and outcome-focused model of age-based reproductive healthcare stereotype threat (HCST)
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older and the perceived and actual risks associated with this older
age. These prenatal mental and physical health experiences, in
turn, affect postpartum mental and physical health, as well as
pregnancy and birth outcomes that have been shown to affect
offspring in early childhood and throughout the lifecourse and
even into subsequent generations [1••, 2••, 3, 4].

Thus, age-based reproductive HCST is put forth as a
theory of the psychosocial dimensions of reproductive
health outcomes, both mental and physical, and differ-
ences and disparities among older women. This psycho-
social process also takes into account the tremendous in-
dividual variability in overall health, fertility potential,
and prenatal health, including susceptibility to prenatal
and postpartum anxiety, blues, depression, and psychosis.
It also accounts for the arbitrary aspects of the age 35
cutoff for defining advanced maternal age. The psychoso-
cial process of age-based reproductive HCST may interact
with, but in no way diminishes the importance of, the
realities of human biology—one of which is that the
reproductivespan of human females is limited in both
length and quality.

Pregnancy: a Universal and Critical Domino

Pregnancy is a universal experience. Pregnancy is a health
event that occurs with great frequency across time and
space. It also happens within a restricted timeframe
(10 months; rather than nine, as is commonly believed)
and under reasonably well-defined parameters. The out-
comes of pregnancy are clear and relatively easy to mea-
sure [46•, 47]. They pertain to both mother and neonate
antenatally, as well as during labor, delivery, and the first
weeks to year of the infant’s life.

Pregnancy can be thought of as a domino because it
leads to a cascade of outcomes—which are by and large
positive, but can also be challenging—that affect the
woman and her offspring, as well as their larger family
and society [48, 49]. In addition, the domino that is preg-
nancy, including the birth of a healthy child, affects the
woman for the rest of her individual lifecourse. Even
more strikingly, this domino ripples across multiple gen-
erations. Reproduction is the first link between genera-
tions. Regarding the intergenerational transmission of
health, the outcomes of a woman’s pregnancy—including
both the mental and physical health outcomes that are
likely to be affected by age-based HCST among women
of advanced maternal age—affect fetal development in
utero, birth outcomes, early childhood outcomes in off-
spring, the future reproductive potential of offspring, sus-
ceptibility to disease and other markers of aging in off-
spring, and, therefore, reproductivespan, healthspan, and
lifespan in offspring and also their offspring.

Age-Based HCST as a Stressor Affecting Prenatal
Health

Given the significance and sensitivity of the prenatal period, it
is no surprise that a large literature has examined links of phys-
ical and psychological stressors to pregnancy outcomes [1••,
2••, 3, 4, 6, 39–41, 50, 51, 52••, 53, 54•]. Indeed, general
stressors, as well as those specific to certain aspects of social
identity—particularly ethnicity/race and social class—have
demonstrated links to a wide range of prenatal (e.g., pregnancy
anxiety), labor (e.g., preterm labor and other medical compli-
cations), birth (e.g., birthweight), and postpartum (e.g., depres-
sion) outcomes [1••, 2••, 3, 4, 6, 42, 50, 51, 55]. However, to
my knowledge, neither stereotype threat nor the more specific
application of stereotype threat that is the focus of this paper,
HCST, has been examined in relation to pregnancy or other
aspects of fertility.

Stereotype threat has been most commonly studied in
African Americans and females [18, 19, 56–58]. Further, ste-
reotype threat research has focused on performance domains,
particularly academics and leadership, because a central tenet
of stereotype threat theory is that the experience of stereotype
threat creates conditions of cognitive load, resulting in perfor-
mance decrements [57, 59]. For example, African Americans
have been shown to perform poorly relative to Whites on
standardized tests only when under conditions of stereotype
threat, such as when having to check a box identifying their
ethnicity/race at the start of the testing session [60]. When the
possibility of stereotype threat is eliminated or reduced in the
testing environment, the African American-White disparity in
test performance disappears [18, 61, 62]. Similarly, explicitly
countering female stereotypes removes gender differences in
performance in stereotypically masculine domains, such as
math and leadership [63–65].

The general phenomenon of stereotype threat is regarded as
a psychosocial stressor, and, as with other stressors, stereotype
threat has immediate physiological consequences, which have
implications for mental and physical health [66••]. The gener-
al experience of stereotype threat has been experimentally
linked to increases in negative affect [59] and blood pressure
and other physiological indicators of stress [28, 67]. Although
stereotype threat has previously been linked to immediate
physiological consequences, little is known, empirically-
speaking, about the long-term mental and physical health con-
sequences of stereotype threat given the traditional cross-
sectional experimental paradigm that is used to study stereo-
type threat. It is hypothesized that, over time, individuals with
stigmatized identities disidentify with, or disengage from, the
stereotyped domain in order to avoid the psychological, so-
cial, and performance consequences of stereotype threat, in-
cluding poor self-esteem and/or poor performance [22, 68].
Nevertheless, this long-term process of disidentification large-
ly remains an open empirical question.
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HCST is one of the first applications of stereotype threat the-
ory that examines the longer-term, rather than only immediate,
mental and physical health consequences of the threat of being
judged by negative group stereotypes in stereotype-relevant do-
mains [16••]. HCST is also the first direct application of stereo-
type threat to healthcare and health experiences and disparities, as
well as to the specific stereotypes that are salient in healthcare
settings and in relation to health services [15••, 16••]. Further,
HCST is a critical application of stereotype threat theory that
examines domains that are directly critical to livelihood—namely
healthcare and broader health service use [15••, 16••]. To date, it
is unclear how the process of stereotype threat-induced
disidentification unfolds in domains that are critical to livelihood,
including the domain of healthcare. HCST has been linked to
underutilization of preventive care, physician distrust, and height-
ened anxiety in healthcare settings [15••, 16••]. HCST has also
been hypothesized to lead to avoidance of healthcare and delayed
care in the face of ambiguous or chronic health problems [15••,
16••]. The very solution to age-based health risks, including age-
based reproductive health risks, is healthcare. Therefore, it seems
unlikely that age-based reproductive HCST leads to delay or
avoidance of prenatal care. Nevertheless, it likely does lead to
greater anxiety related to prenatal care.

Previous work has demonstrated that HCST is predictive of
immediate [15••] and longer-term [16••] indicators of health
under both experimental and observational conditions. Using
observational survey methods, HCST has been linked to
downstream indicators of, and disparities in, mental and phys-
ical health in older adulthood, including depression, poor self-
rated health, and hypertension [16••]. Importantly, HCST has
also been linked to adverse healthcare outcomes that, in and of
themselves, have potentially important and cumulative health
implications, including use of preventive care, physician dis-
trust, dissatisfaction with healthcare, and greater healthcare-
specific anxiety [15••]. If HCST is, in fact, experienced during
pregnancy on the basis of age and/or other factors as predicted
(ethnicity/race-based HCST and SES-based HCST [15••, 69],
as well as weight-based HCST and religion-based HCST, are
likely also related to pregnancy and other reproductive out-
comes and disparities in important ways), this is a critical
application of HCST theory specifically and stereotype threat
theory more broadly. This also raises important questions
about the long-term consequences—as in the 10 months of
pregnancy, but also as in the lifespan and intergenerational
consequences—of the HCST process.

As previouslymentioned, no empirical studies have examined
any type of HCST (i.e., age-based, ethnicity/race-based, or oth-
erwise) in pregnant, or trying to conceive, samples to date. A
2014 [15••] experimental study demonstrated that when primed
with negative stereotypical images of African American
women’s reproductive health, highly identified African
American women were most likely to experience ethnicity/
race-based HCST. It seems plausible that a parallel process

occurs in relation to reproductive health, and pregnancy specifi-
cally, on the basis of age.

Changes in Reproductive Potential Over Time
and Intersections with Ethnicity/Race, SES,
and Other Aspects of Social Identity

Although the experience of declining fertility with age is
universal to human females, the rate of change is not
uniform across individuals [70•, 71]. It is also not uniform
across population groups or subgroups [72–74]. In addi-
tion, as the 2014 HCST study suggests [15••], it is highly
likely that age-based reproductive stereotypes are likely
compounded by stereotypes arising out of the other po-
tentially stigmatized aspects of identity with which they
intersect, including ethnicity/race, SES, sexual orienta-
tion, and body composition. It is interesting to note, how-
ever, that both the stereotype and the reality of older
mothers is that they are more educated and affluent.
Further, it is often the case that mothers of color, includ-
ing African Americans, certain Asian subgroups, Latinas,
and Middle Easterners and North Africans, are stereo-
typed as having more children and having them earlier
in life [11••]. Therefore, popular stereotypical images of
advanced maternal age and its consequences do not ac-
count for women of color to the same degree that they do
White women. Yet, because of their lower social standing
and ascribed value in our society [31, 32], and the psy-
chophysiological weathering and premature aging that re-
sult from this lower social status [1••, 2••, 3, 4, 42, 43, 50,
51, 53, 54•], women of color are thought to experience
more rapid declines in their fertility with age [53, 54•]. As
a result, women of color, and their children, may actually
be most vulnerable to age-based HCST and its down-
stream healthcare and reproductive, physical, and mental
health consequences. Further, women of color may have
fewer family or peer examples of women successfully
having children later in life, thereby compounding the
effects of age-based HCST. Sexual orientation and gender
identity represent additional, important layers that must be
taken under consideration, as same-sex couples typically
require medical intervention (e.g., insemination with do-
nor sperm) to achieve pregnancy, regardless of age or
fertility status. This presents unique practical and social
challenges, including the need to discuss a potentially
stigmatized identity with doctors.

Susceptibility to Age-Based Reproductive HCST

People are most susceptible to stereotype threat when they
are (a) highly identified with the stereotyped identity and/
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or (b) highly identified with, or invested in, the stereo-
typed domain [75, 76]. For example, African Americans
and females for whom being African American or female
is a central aspect of the self will be more susceptible to
stereotype threat and its deleterious psychological, social,
and performance consequences when operating in do-
mains in which popular negative stereotypes of African
Americans or females are common [58, 75, 77].
Similarly, African Americans or females who are highly
invested in the stereotyped domain—for example, aca-
demic success or success in math, the sciences, and/or
leadership roles—are most susceptible to stereotype threat
and its cascade of deleterious consequences [66••, 78–80].
Therefore, in terms of susceptibility produced by the ste-
reotyped identity, women for whom age is a central aspect
of identity (even if just in relation to their fertility, preg-
nancy, and broader reproductive experiences) will be
more susceptible to HCST. On the other hand, women
for whom age is not a central aspect of identity, in general
or in relation to reproduction, may be less susceptible to
the prenatal healthcare or health consequences of age-
based reproductive HCST. Similarly, a woman whose sub-
jective, or felt, age is lower than her objective, or actual,
age may view the age-based stereotypes of high-risk fer-
tility and pregnancy to be less relevant to her, thereby
reducing the likelihood that she will experience reproduc-
tive HCST on the basis of her age. In terms of suscepti-
bility produced by the stereotyped domain, women who
are highly identified with, or invested in, the role of moth-
erhood may be more likely to experience age-based repro-
ductive HCST. Personally and culturally, the importance
of becoming a mother and of having biological children in
terms of self-definition and status in family and commu-
nity likely also produce increased susceptibility to age-
based reproductive HCST for older women hoping to be-
come pregnant in the near future or who are pregnant
[81]. This has important and interesting implications for
women who have invested thousands of dollars and
months (if not years) of their lives in assistive reproduc-
tive technologies, as in the case of in vitro fertilization.
This also has implications for women experiencing prima-
ry infertility, versus those who are experiencing secondary
infertility (i.e., women who are experiencing difficulty
conceiving or carrying a pregnancy to term following
the natural conception and birth of one or more biological
children [82]). For instance, it may be that older women
seeking to become pregnant for the first time are more
susceptible to age-based reproductive HCST, whereas
older women seeking to get pregnant for the second, third,
or fourth time may be protected to some degree by al-
ready having a history of successfully conceiving and de-
livering a healthy baby and by already possessing the role
of mother.

Unique Features of Age-Based HCST

To date, HCST has most commonly been studied as a
function of ethnicity/race and among African Americans
as compared to Whites. As of this writing, one study has
also examined HCST among Latinos and other socially
stigmatized groups (e.g., older adults), as well as on the
basis of multiple potentially stigmatized aspects of iden-
tity. In addition to ethnicity/race, these include socioeco-
nomic status (SES), gender, age, and body composition
(i.e., normal weight, overweight, obese) [16••]. The psy-
chosocial experience of age-based HCST, when compared
to the experience of HCST on the basis of other potential-
ly stigmatized aspects of identity, possesses key unique
features that should be taken under consideration.
Critically, age changes over time. This is similar to
weight, which often changes over time, and also possibly
SES, which—although less likely—can change over time.
This is in contrast to dimensions of identity that are gen-
erally stable over time (e.g., ethnicity/race, gender, sexual
orientation). Second, age—like SES, religion, or sexual
orientation—may be concealable or, at least, not readily
visible [83–89]. Again, this is in contrast to ethnicity/race
or gender, which generally are readily visible (whether the
visible perceived identity accurately matches the self-
identity is another question altogether). This is both inter-
esting and important because the ability to conceal older
age may suggest a youthfulness that is not just skin deep.
In fact, there are several lines of evidence linking youth-
fulness and longevity to fertility [1••, 90•, 91, 92].
Research on centenarians has demonstrated that women
who have their last child after the age of 33 have twice
the odds of living to age 95 than women who have their
last child by age 30 or younger [90•]. Patterns such as
these are likely, at least in part, attributable to increased
likelihood of delayed childbearing among more affluent
women, who also have longer life expectancies because
they are more affluent (i.e., the SES-health gradient).
However, this may also suggest that women who remain
fertile for longer are more youthful at a biological level
and, therefore, have longer lifespans in addition to
reproductivespans [1••, 90•, 91, 92].

There is a complex constellation of medical, psychobi-
ological, and sociocultural factors that affect the ability to
become and stay pregnant, as well as to experience a
pregnancy in which both mother and infant are mentally
and physically healthy. I propose that reproductive HCST
on the basis of age (and other potentially stigmatized as-
pects of identity as well) is an overlooked force among
these determinants of healthy pregnancy. There are a
number of critical implications if age-based HCST is, in
fact, a potent force in the prenatal mental and physical
health outcomes of women with advanced maternal age
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and other women who worry that they have waited too
long to have children. Growing evidence suggests that
physicians, quite literally, cannot empathize with the pain
of African Americans and likely other minority patients
[30]. This phenomenon (i.e., difficulty empathizing with
patients who are different from self or otherwise stigma-
tized) is in some ways similar and in some ways different
for female patients, including pregnant women with ad-
vanced maternal age. As of 2017, a majority (64%) of
practicing obstetricians continues to be male [93]. In ad-
dition, the realities of male biology are very different from
those of female biology. Taken together, these two factors
likely indicate that it is difficult for obstetricians to empa-
thize with their patients. Although not specific to gyneco-
logical, fertility, and/or obstetric care, multiple recent
studies have demonstrated that patients of female physi-
cians fare better mentally and physically than patients of
male physicians [94–95]. It is important to note, however,
that the ability of male obstetricians to empathize with
their pregnant patients may be affected, not just by first-
hand experience, but also by vicarious experience. Male
physicians may witness, through people they care for
deeply (their mothers, sisters, wives, daughters, and
friends), what it is like to be a female in the American
healthcare system. This may translate—in at least some
cases and to at least some degree—to a greater ability to
empathize with female patients despite the lack of first-
hand experience with the stereotypes and reproductive
HCST experienced by females.

Measurement of HCSTandAge-Based Reproductive
HCST

Stereotype threat is typically investigated using an experimen-
tal design, where participants are randomly assigned to a
Threat or No-Threat Condition. If stereotype threat is, indeed,
operating, participants with the stereotyped identity (e.g., eth-
nic/racial minorities, females, expectant mothers who are 35
years+) in the Threat Condition will perform more poorly on a
stereotype-relevant task, or have poorer outcomes within the
stereotyped domain, than all other participants. This includes
research participants randomly assigned to the Threat
Condition who do not possess the stigmatized identity (e.g.,
non-minorities, males, younger expectant mothers), as well as
all participants in the No-Threat Condition (including those
with the stigmatized identity). A similar experimental para-
digm can be used to study HCST; and, in fact, the first studies
of HCST [14••, 15••] were experimental.

When use of a traditional experimental paradigm to inves-
tigate HCST is not possible—as in the case of large-scale
survey research—a brief self-report measure of Explicit
HCST has been used [16••]. Table 1 presents a five-item

measure of general Explicit HCST and a modified version to
be used in studies of age-based reproductive HCSTspecifical-
ly. The age-based reproductive HCST measure contains the
five core items plus two additional optional items.

Conclusion and Recommendations for Insurers,
Medical Practice, Institutional and Public Health
Policy, and Future Research

Unlike other social determinants of health and healthcare
experiences, including poverty and discrimination, stereo-
type threat is highly modifiable. Specifically, addressing
implicit and explicit stereotypes in the environment can re-
move stereotype threat and its deleterious consequences
[60, 63, 66••, 96, 97]. Early evidence suggests that HCST,
similarly, is highly modifiable through internal, interper-
sonal, and external shifts that address patients, healthcare
providers, and medical settings and larger contexts shaped
by insurers (refer to HCST training, available through
Anthem, for specific strategies: https://www.anthem.com/
hcst/) [98]. Critically, the health insurance sector can
provide important leadership by expanding the definition
and purview of cultural competency to include age and
other aspects of social identity that intersect with ethnicity,
race, language, and other traditionally recognized indicators
of culture. In addition, symbolic and deliberate messages of
age diversity in obstetric offices and other prenatal care
facilities may make negative age-related reproductive
health stereotypes less salient, thereby reducing the experi-
ence of age-based reproductive HCST and its cascade of
deleterious psychosocial, affective, behavioral, cognitive,
psychophysiological, and relational consequences. An ob-
stetric office where it is common to see older expectant
mothers may be one such symbolic message that could al-
leviate age-based reproductive HCSTand its consequences.
In terms of deliberate messages, public health messages in
the form of posters, brochures, or other media that women
encounter in the course of prenatal care, which contain neg-
ative stereotypes, or are shame- or fear-based, may increase
the likelihood that pregnant women of advanced maternal
age experience age-based reproductive HCST. On the other
hand, public health messages that convey positive messages
about the health potential of older expectant mothers and
their children may help to reduce age-based reproductive
HCST and its negative mental as well as physical health
consequences. Cross-sectional and longitudinal experimen-
tal and observational research are needed to interrogate and
clarify the role of age-based reproductive HCST (and other
forms of reproductive HCST) in healthcare and health ex-
periences and disparities among the evolving segment of the
human female population of reproductive age.
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