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ABSTRACT

Background and objectives: Individuals who experience early life adversity are at an increased risk for
chronic disease later in life. Less is known about how early life factors are associated with cancer sus-
ceptibility. Here, we use a life history framework to test whether early life adversity increases the risk of
breast cancer. We predict that early life adversity can shift investment in somatic maintenance and ac-
celerate the timing of reproduction, which may mediate or interact with the risk of breast cancer.
Methodology: We use population-wide data from the Utah Population Database (UPDB) and Utah
Cancer Registry, leading to 24957 cases of women diagnosed with breast cancer spanning 20years
(1990-2010) and 124785 age-matched controls. We generated a cumulative early life adversity sum-
mation score to evaluate the interaction (moderation) and mediation between early life adversity, re-
productive history and their association with breast cancer risk.

Results: Our analyses led to three key findings: (i) more early life adversity, when considered as a main
effect, accelerates the time to first birth and death, (ii) early age at first birth and high parity decreases
the risk of breast cancer and (iii) we find no association between early adversity and breast cancer risk
either as a main effect or in its interaction with reproductive history.

Conclusion and implications: Early adversity elevates the risk of overall mortality through mechanisms
other than breast cancer risk. This suggests early life factors can generate different effects on health.
Future work should incorporate more complex view of life history patterns, including multiple life

stages, when making predictions about cancer susceptibility.

Lay Summary: Previous work has shown that childhood adversity can contribute to poor health later in
life. We tested whether childhood adversity was associated with increased risk of breast cancer in US
women. We found that childhood adversity was associated with earlier age at first birth but not higher

breast cancer risk.

© The Author(s) 2022. Published by Oxford University Press on behalf of the Foundation for Evolution, Medicine, and Public Health. This is an
Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which
permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.
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INTRODUCTION

Individuals with multiple adverse early life events are at an
increased risk for poor late-onset health outcomes, including in-
activity, obesity, diabetes, cancer, heart disease, mental ill
health and problematic alcohol or drug use [1-3]. Adverse early
life events include, abuse, neglect, household challenges, such
as parental death or illness, parental separation or divorce, par-
ental incarceration, domestic violence, and family poverty [2].
Many of these adverse childhood events, such as unstable fam-
ily environments, divorce and poor social networks, can result
in behavioral problems and chronic health conditions later in
life [2]. There is accumulating support that there are biological
mechanisms beyond health harming behaviors (e.g. substance
abuse, smoking, physical inactivity), linking early life adversity
and chronic diseases such as cancer [4-6].

Currently, there are multiple theoretical frameworks for
understanding this link between adverse conditions early in life
and adult health and survival, including allostatic load [7, 8] and
adaptive calibration models [9] in the psychology literature,
transition to adulthood and life course perspectives in soci-
ology, demography and epidemiology [10], and predictive adap-
tive response models [11, 12]. Here, we apply principles from
evolution and ecology theory to understand the links between
early life challenges and disease risk later in life. Life history the-
ory postulates that organisms encounter trade-offs between the
allocation of resources toward reproduction and survival [13].
Environmental conditions affect both selection for life history
strategies (e.g. timing of first birth) and calibration of life his-
tory strategies to meet the challenges and demands of the envir-
onment. Applying these life history principles to human health,
individuals that experience adverse conditions early in life may
shift investment into reproduction over somatic maintenance.
This reduction in somatic maintenance may provide one explan-
ation for the link between early adversity and chronic disease
later in life, including cancer susceptibility.

To test these predictions, we focus on breast cancer, the
most commonly diagnosed cancer in women in the USA and
globally [14] and the second leading cause of cancer-related
deaths [14]. Risk factors for breast cancer can be contradictory,
suggesting that multiple mechanisms underlie this risk and
that they may interact in complex ways to shape cancer risk.
Breast cancer is often characterized as a disease of reproductive
mismatch, whereas late age at first birth (AFB) and low parity
are risk factors [15-20]. While less is known about how early life
factors may be associated with later life breast cancer

susceptibility, several studies have linked stressful early-life
events to breast cancer diagnoses later in life [6, 21]. This
includes stressful life events during early development [22] and
maternal death during childhood [23]. Yet, other studies fail to
show the link between early stress and breast cancer risk [24,
25]. The lack of an association in the later studies might be due
to the complexity of breast cancer risk factors, including the
mediating effects of reproductive history.

The accumulation of early adverse life events may set individ-
uals on a distinct life history trajectory leading to more morbid-
ity and mortality later in life [26]. Exposure to stressful and
unstable environments have been shown to accelerate repro-
ductive maturity and reproductive aging, including lower
menarcheal age, earlier AFB and high parity [27-29]. This may
come at the expense of somatic investment (due to reduced im-
mune function or cell cycle control), leading to greater suscepti-
bility to cancer. However, when considering breast cancer risk,
previous work demonstrates investment in reproduction, such
as early AFB and high parity [15-17, 19], decreases an individu-
al’s risk for breast cancer. This suggests there may be underly-
ing tensions among breast cancer risk factors, making it
difficult to identify a singular role of life history factors such as
fertility timing and early adversity in shaping disease risk.

Here, we investigate the roles of early life adversity and accel-
erated reproduction in shaping breast cancer risk. We examine
whether individuals who experience high childhood adversity
have an increased risk for breast cancer and then we examine
whether there is mediation and effect moderation (interaction)
between adversity and reproductive factors and breast cancer
risk. We predict that high early life adversity is associated with
the risk for breast cancer, beyond the increase in risk that
comes from lower fertility and delayed reproduction. In other
words, adversity and lower/delayed fertility should have syner-
gistic effects on breast cancer risk. Higher fertility and earlier re-
production would be expected to decrease the risk of breast
cancer in individuals who experienced greater early adversity.

To investigate the association between cumulative early life
adversity and breast cancer risk, we leveraged linked data from
the Utah Population Database (UPDB) and the Utah Cancer
Registry (UCR), which have extensive demographic and medical
information on individuals across multiple generations. To test
for the effects of early adversity, we generated a novel cumula-
tive adversity score (CAS), using demographic and administra-
tive data. This is, to our knowledge, the first study to look at the
interaction between early adversity measures and reproductive
variables in breast cancer risk.
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METHODS

Data

This study utilizes data drawn from the UPDB. The UPDB is
one of the world’s richest sources of linked population-based in-
formation for demographic, genetic and epidemiological stud-
ies. UPDB has supported numerous biomedical investigations
in large part because of its size, inclusion of multi-generational
pedigrees and linkages to numerous data sources. The UPDB
contains data on over 11 million individuals from the late 18th
century to the present. UPDB data represent Utah’s population
that appears in administrative and historical records. The hold-
ings of the data grow due to longstanding efforts to update
records as they become available including statewide birth and
death certificates, hospitalizations, ambulatory surgeries and
driver licenses. UPDB creates and maintains links between the
database and the medical records held by the two largest
healthcare providers in Utah as well as Medicare claims. The
multigenerational pedigrees representing Utah’s founders and
their descendants were constructed based on data provided by
the Genealogical Society of Utah (GSU). These pedigrees span-
ning the past century have been expanded extensively based on
vital records and, together with the GSU data, form the basis of
the deep genealogical structure of the UPDB. The overall struc-
ture of the UPDB provides the basis for identifying events and
conditions that span a person’s lifetime including births and
deaths among kin as well as family structure and socioeco-
nomic status. The UPDB comprehensively links statewide can-
cer incidence data from the UCR, a National Cancer Institute
supported Surveillance, Epidemiology, and End Result (SEER)
registry that collects data on all incident cancers in Utah except
non-melanoma skin cancer. The UCR started in 1966 and be-
came a SEER registry in 1973. This study has been approved by
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the University of Utah’s Resource for Genetic and
Epidemiologic Research and its Institutional Review Board. The
UPDB has been used for a wide range of population-based stud-
ies [30]. To access cancer diagnosis, we relied on these existing
links between the UPDB and the UCR. Using the years, we iden-
tified primary breast cancer diagnoses cases, 1990-2010, and
age-matched women for a 1:5 case—control ratio.

Cumulative adversity score

We developed a new measure designed to capture stressors
across the life course that may affect later life health. The CAS is
based on six sociodemographic measures (Table 1) including
low social-economic status (SES), parental/sib death during
childhood, born to a teen mother and a low SES: high children
ratio. The CAS measure is designed using the same theoretical
framework as the Adverse Childhood Experience (ACE) meas-
ures; however, it is constructed using events recorded on ad-
ministrative records. We leveraged the multigenerational
demographic data in UPDB to construct a longitudinal record
of early life conditions of all individuals, referred to as egos.

Parent’s age at the time of birth. Parent’s age at ego birth
was determined by using the ego’s birth year. An indicator vari-
able was created to flag whether the mother was 18 years or
younger at the time of ego’s birth.

Childhood SES. The patient’s childhood socio-economic sta-
tus (SES) was determined using both parents’ Socio-Economic
Index (SEI) and Nam Powers scores. The higher of either
parents’ SEI and Nam Power’s scores were recorded for the
ego.

” Table 1. Descriptive statistics for early life variables used to estimate cumulative adversity score

Controls (n=72022)

Cases (n=14859) Overall (n=286881)

Cumulative adversity score

Mean (SD)

Median [Min, Max]
Early death of mother
Early death of father
Born to teen mother
Low SES
Number of siblings

Mean (SD)

Median [Min, Max]
Sibling death
Low SES: high children

0.718 (0.931)
0 [0, 5.00]
1388 (1.9%)
2333 (3.2%)
2300 (3.2%)

18596 (25.8%)

5.22 (2.75)
511, 28]

18023 (25.0)

28049 (38.9%)

0.675 (0.909)

0.711 (0.927)

0 [0, 5.00] 0 [0, 5.00]
308 (2.1%) 1696 (2.0%)
460 (3.1%) 2793 (3.2%)
450 (3.0%) 2750 (3.2%)
3642 (24.5%) 22238 (25.6%)
497 (2.73) 5.18 (2.75)
5 [1, 20] 511, 20]

3428 (23.1%)
5359 (36.1%)

21451 (24.7%)
33408 (38.5%)
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Death of a sibling. We recorded the number of siblings
known to have died when ego was <18 years old.

Death of parent during childhood. We recorded whether the
parent died before the ego was 10 years old, and whether the
parent was still alive when the ego turned 18. We determined
whether the parent was still alive when the ego was diagnosed
using the parent’s last living date and the ego’s date of
diagnosis.

Cumulative adversity score. We then developed a CAS to
summarize the early life adversity for each individual. We
assigned a point for each adverse event. This approach used
the presence or absence of adverse events. If data were missing
with respect to a specific component of CAS, we assumed it to
be absent for that particular adverse event. These events were:
(i) ego’s mother died before ego was 10 years old, (ii) ego’s
father died before ego was 10 years old, (iii) ego was born to
young mother (<18years old), (iv) any sibling death, (v) ego’s
socio-economic status was in bottom 25% of all records and
(vi) if ego resided in a household with more than five siblings
and was in the lowest SES quartile. We summed all points to-
gether to create the CAS. Finally, we mean-centered CAS in
order to address collinearity concerns when CAS is used in an
interaction with reproductive variables.

Reproductive history. Categorical variables were used to cap-
ture reproductive history. AFB was classified in a manner simi-
lar to previously published cut-offs [31], which include (i)
nulliparous, (ii) <20years, (iii) between 20 and 24 years (which
serves as the reference group in the statistical analyses), (iv) be-
tween 24 and 29years and (v) >30years [32]. We coded parity
into comparable bins: (i) nulliparous, (ii) <2 children, (iii) be-
tween 2 and 5 children (which serves as the reference group in
the statistical analyses) and (iv) >5 children.

Sample characteristics

To assess the relationship between early life adversity and
breast cancer risk, we used data from UPDB, which allowed us
to identify 24957 women diagnosed with breast cancer and
124785 age-matched controls. In order to observe the full
period of fecundity, we only included women who survived to at
least age 45 in this study. After imposing data eligibility restric-
tions, we report a total of 86 881 individuals in the dataset, with
14 859 breast cancer cases and 72022 controls. After filtering,
birth years ranged from 1910 to 1970 and the median age of
death was 80 years (Fig. 1). Median AFB for both cases and
controls were 22years (range: 13-50years) with median parity
of four children (range: 1-19 children). For the individuals diag-
nosed with breast cancer, the average age of diagnosis was
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65 years. The majority of individuals in the dataset scored 0 on
CAS, with cases having a slightly lower adversity score than con-
trols (Table 1 and Supplementary Fig. S1).

Statistical methods

Cox proportional hazards models were used first to estimate
the association between CAS and all-cause mortality [33, 34].
The censoring variable indicates whether there was a death (no
censoring) or whether the individual was last seen alive (right
censored). This model represents a robustness check for our
novel CAS measures. All Cox models control for age of the indi-
vidual in 1990. This date is significant because it is the time in
which we pulled the breast cancer data from the UCR dataset.
Death of a sibling during childhood is considered an adversity
measure in our CAS score, therefore, we controlled for number
of siblings to account for differences in the possibility of sibling
death. Cox models were run using the survival package in R [35,
36]. Next, we estimated the relationship between reproductive
history and breast cancer diagnosis (outcome variable) using a
nested generalized linear models (GLM) [37] in R [36]. We
tested two categorical variables of reproductive history: (i) AFB
and (ii) parity (see section Reproductive history above for more
details). We estimated the relationship between the CAS, repro-
ductive history and whether there was a breast cancer diagno-
ses (i.e. cases vs controls). We used nested GLM models to
fully explore the relationship between CAS and reproductive his-
tory in two distinct ways: (i) complete dataset (including nul-
liparous women; n=286881) and (ii) parous dataset (excludes
nulliparous women; n=73727). Results based on the parous
subset are published in Supplementary Materials. We analyzed
the association between breast cancer diagnosis and AFB and
then parity in separate GLM models. We used separate models
to isolate the effects of each in recognition of their strong collin-
earity. Finally, interaction models were estimated where we
included a multiplicative interaction term, adversity score x re-
productive variable (AFB or parity) to test whether these meas-
ures, when considered jointly, additionally influence breast
cancer diagnosis beyond their main effects. All nested GLM and
interaction models were estimated in R [36] and adjusted for
birth year and number of siblings. Odds ratios were estimated
from the jtools package [38] in R.

RESULTS

Women in this dataset were born between 1910 and 1970, with
ages ranging from 26 to 107years (Fig. 1). There was a large
distribution of reproductive variables in this dataset, with the
AFB ranging from 13 to 50years and the number of children
ranging from 0 to 19 children. We then generated the CAS
measure using the six variables related to the individual’s early
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Figure 1. Life course summary statistics for women in the UPDB, a large multigenerational database of individuals living in Utah, include (A) birth year, (B)

age at death, (C) age at first birth and (D) parity. Data represent 14 859 cases of individuals diagnosed with breast cancer and 72 022 controls. Yrs, years

life (Table 1). The CAS score ranged from 0, which indicated the
individual had no recognized adversity based on our measures,
to a cumulative score of 5, indicating the individual experienced
five of the six measured adverse events. The mean CAS was
0.711 (SD=0.927) for the full dataset and no individuals had
all six measures of adversity (Supplementary Fig. ST).

We estimated a Cox regression model where we find a positive
relationship between CAS and the hazard rate for all-cause mortal-
ity (Cox model N=286881; HR=1.05, P<0.001 (Supplementary
Table S2)). Next, we test the relationship between CAS on, in suc-
cession, AFB and parity. We find high adversity is associated with
earlier ages of first birth (P < 0.001), but that it is not associated
with parity (Supplementary Table S3).

Our analysis confirms nulliparity and late AFB are associated
with an increased risk of breast cancer, while early AFB is

associated with a reduced risk (Supplementary Fig. S3 and
Table S4), as consistently reported in the breast cancer litera-
ture [15, 16, 18, 19]. We also found that low parity (n < 2 chil-
dren) is associated with an increased risk of breast cancer
(Supplementary Fig. S3 and Table S4). Due to some data avail-
ability issues relating to verified nulliparity (i.e. where women
with no observed children include both true nulliparous women
as well as those for whom their reproductive history is missing),
we also estimated models based on a strictly parous dataset.
Results based on these parous women do not substantively
alter the interpretation of results reported in the full dataset
(Supplementary Table S5).

We find CAS has no association with the risk of breast cancer.
Specifically, higher adversity is not associated with breast can-
cer risk (Fig. 2, Supplementary Table S6). We then consider
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Figure 2. Effects of CAS and reproductive history on breast cancer diagnosis. (A) Females with high parity (>2 children) had a decreased risk of developing

breast cancer compared to nulliparous or low parity (<2 children) individuals and (B) females with an early age at first birth (<20years) had a decrease risk

of developing breast cancer compared to nulliparous females and females who gave birth to first child over the age of 24 years. CAS had no significant effect

on breast cancer. All generalized linear models controlled for birth year and number of siblings. Odds ratio was estimated from jtools [38] in R [36]
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Figure 3. Interaction between CAS and reproductive history on breast cancer. (A) Interaction between CAS and parity show no significant effects on breast can-
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(B) Interaction between CAS and age at first birth show no significant effects on breast cancer risk. Reference group compared to itself (20-24 years), nullipar-

ous group = 0 children, low AFB group <20years, middle AFB group = 24-29years and late AFB group >30years. Y-axis represents the change in risk of

breast cancer associated with each combination of variables relative to the baseline: CAS =0 and parity =25 children in (A) and AFB =20-24 years in (B). X-

axis represents one unit change in CAS. All models were adjusted for birth year and number of siblings. AFB, age at first birth

whether CAS interacts with parity and AFB and find no signifi-
cant interaction effects that influence breast cancer risk (Fig. 3,
Supplementary Table S8).

Low parity is a well-established risk factor for breast cancer
and we found that, for low parity women, their risk for breast
cancer declines as CAS increases. For nulliparous women,
where the risks are greatest overall, the interaction with CAS is
minimal. These results were unexpected given that higher CAS
leads to higher mortality. We therefore ran an ancillary analysis

on adversity score and age of diagnosis, rather than the pres-
ence or absence of breast cancer. We found that women with
lower adversity scores have an earlier age of diagnosis
(Supplementary Fig. S4).

DISCUSSION

We created a novel CAS for early life events to investigate the
roles of reproductive factors and early adversity in shaping
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breast cancer risk. We found an association between greater
early adversity and mortality. Considerable work has shown that
individuals who experience adverse childhood events, such as
low socioeconomic conditions, have lower overall survival [39].
Here, we extend this line of work, showing a relationship be-
tween cumulative early life adversity and timing of first birth, an
important life history measure. Individuals who experienced
high childhood adversity have significantly earlier ages at first
birth, highlighting the value of the life history framework for
studying the link between adversity and reproductive schedules
[11,27].

It is known that individuals who experience low socioeco-
nomic conditions in childhood have an increased risk for devel-
oping chronic diseases, such as cardiovascular disease [40] and
diabetes [41] later in life. Here, we were able to look specifically
at breast cancer incidence in relation to early adversity. We pre-
dicted that CAS would be associated with higher breast cancer
risk, but we did not find such an association in our study. We
also did not find a significant interaction between early life ad-
versity and reproductive factors in shaping risk of breast cancer.
Our study confirmed existing research demonstrating later AFB
and low parity are significant risk factors for breast cancer.

While there was no direct relationship found between early
life adversity and breast cancer diagnosis, later AFB and low
parity did increase the risk of breast cancer, suggesting that re-
productive factors rather than early life experience could be driv-
ing associations with female breast cancer. The role of early life
adversity in shaping breast cancer risk might also be hard to
identify clearly because early life adversity can accelerate the
timing of first birth [29, 42, 43], protects against breast cancer
risk. Together, these results demonstrate that early life adversity
can have different effects on health at multiple life stages.

CAS derived from administrative data predicts mortality

The effect of cumulative adversity is important in understanding
health inequalities in adulthood [44]. Our results add to the
growing literature that early adversity is associated with adult-
hood mortality and morbidity [39, 45-50].

The CAS measure is motivated by the same theoretical frame-
work as the ACE measures [1, 3, 51, 52]. However, it is con-
structed using events recorded on multigenerational
administrative records, such as parents SES status and family
death records. CAS does not suffer from recall bias or social de-
sirability effects, which is likely problematic for ACE measures
[52]. Furthermore, this study demonstrates that the link be-
tween early adversity and adulthood can be meaningfully char-
acterized using administrative records instead of retrospective
surveys. Unlike most studies evaluating early life harshness,
such as ACE, CAS measures structural factors of adversity, such

as parental income and parental/sibling death. This is
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compared to more experiential measures in ACE studies, such
as parental abuse and neglect, which we recognize as important
measures of childhood stress provided that they can be well
measured. Previous studies have shown that SES alone is a
main predictor of adverse early life events occurring during
childhood [53], demonstrating that growing up poor has major
effects on adulthood health and well-being. Consistent with
these other studies, our findings suggest that early childhood
structural inequalities impact different stages of an individual’s

life, including accelerate reproductive schedules and long-term
health.

Breast cancer is a disease of reproductive mismatch

Breast cancer in industrialized, large-scale populations is often
characterized as a disease of ‘reproductive mismatch’, where
nulliparity, low parity, earlier age of menarche and later AFB in-
crease the risk of breast cancer. Our findings are consistent
with the reproductive mismatch hypothesis for breast cancer,
adding to the substantial literature demonstrating parity and
AFB have a large influence on breast cancer risk [15-20, 32].

Here, we found that women with a mid- to late-AFB
(>24years old) and low parity (less than two children) are in
the highest risk category for breast cancer studied here.
Because of later reproduction and lower parity compared with
our human ancestors, human females living in large-scale,
industrialized societies, have substantially more menstrual
cycles, with estimates as high as four times as many menstrual
cycles in a lifetime [54, 55]. Endogenous hormones play a sig-
nificant role in breast cancer risk, most notably estrogen and
progesterone, by acting to enhance cell growth. More frequent
exposure to circulating hormones through menstrual cycling
can explain the inverse relationship between parity and breast
cancer risk. Thus, it is possible that earlier reproduction likely
reduces breast cancer risk simply because it is associated with
higher parity and therefore fewer menstrual cycles.

In addition to hormone exposure, the relationship between
early AFB and lower breast cancer risk could be due to early ter-
minal differentiation of mammary cells induced by that first
pregnancy [56, 57]. Early terminal differentiation is predicted to
lower the somatic mutation burden in mammary cells, reducing
the risk of cancer driver mutations that then leads to malig-
nancy. These proposed mechanisms are not mutually exclusive:
both lower cycling estrogen and early terminal differentiation
can reduce the risk of breast cancer.

Early adversity indirectly affects breast cancer risk through
reproductive scheduling

We did not find a direct association between adverse childhood
events and risk of developing breast cancer, but we did find that
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greater childhood adversity was associated with earlier repro-
duction and higher mortality. We conclude that these results
are consistent with both a life history framework [11, 13, 27] and
the transition to adulthood framework [10]. Individuals who
have early childhood adversity may experience diminished par-
ental supervision and guidance, which accelerates the transition
to adulthood earlier [58]. These are similar predictions to a life
history framework. Our data support the hypothesis that ad-
verse childhood events hasten AFB, which may explain the
higher overall mortality in these individuals. However, this ac-
celeration in reproductive timing also appears to indirectly pro-
tect against breast cancer. Our results might provide insight
into why some studies fail to replicate links between breast can-
cer and life events [25], whereas early adversity accelerates re-
productive timing which indirectly reduces breast cancer risk
via early initiation of fertility. Overall, we confirm longstanding
findings that reproductive history has powerful effects on breast
cancer risk.

Both life history theory and evolutionary mismatch theory
are necessary to understand breast cancer risk

While previous studies have found that stressful early life events
are associated with an increased cancer risk later in life [1, 3,
21] for several types of cancers, our data does not support these
findings. Why did we not find a relationship between early ad-
versity and breast cancer in our current study? One possibility
is that different subtypes of breast cancer are differently affected
by exposure to early life adversity. An important distinction be-
tween breast cancer subtypes is hormonal receptor status, such
as estrogen receptor (ER) positive or negative. Molecular phe-
notypes, such as hormone status, are an important factor to
consider in cancer studies addressing the role of early life ex-
perience and reproductive history. Racial and ethnic minority
membership are associated with a higher risk for ER-negative
breast cancer [59]. Additionally, ER-negative tumors are more
common among women of lower SES [60].

Currently, there is a gap in knowledge about why breast can-
cer subtypes have different risk profiles. Reproductive patterns
have little influence on ER-negative breast cancer risk [20]. ER-
negative tumors are usually diagnosed at a younger age and
have higher mortality [60]. It may be that the reproductive mis-
match hypothesis explains ER-positive breast cancer risk, while
life history explanations and early adversity could be the under-
lying driver of ER-negative breast cancer risk. Further work to
understand breast cancer epidemiological patterns may need to
include elements of social structure and disparities combined
with reproductive history, allowing us to better understand the
role of social inequalities in breast cancer susceptibility.

Evolution, Medicine, and Public Health

CONCLUSION

Our findings contribute to the growing literature on adverse
early life conditions and their association with poor health
and survival in adulthood. Our work demonstrates that data
from administrative records, which reflect familial and social
structural circumstances, such as low SES and parental or
sibling death, can produce robust measures to predict the
risk of early mortality. We find that early life adversity is not
associated with breast cancer risk while reproductive factors
(delayed reproduction and low parity) are associated with
breast cancer diagnosis later life. This suggests that life his-
tory theory does not on its own explain breast cancer risk pat-
terns and that evolutionary mismatch explanations (i.e.
humans living in large-scale industrial societies having differ-
ent reproductive patterns than our ancestors) should be con-
sidered as well. To the extent that early life adversity does
affect breast cancer risk, it may be that this is mediated
through reproductive factors, such as an association with
early reproduction and higher parity, which then indirectly
provide protective benefits against the disease. Future work
can help disentangle the roles of these various factors by
investigating the underlying molecular mechanisms and tak-
ing into account the heterogeneity of breast cancer types.
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