Journal of Aging and Health

http://jah~sagepub.com/

Does Childhood Misfortune Increase Cancer Risk in Adulthood?
Patricia M. Morton, Markus H. Schafer and Kenneth F. Ferraro
J Aging Health 2012 24: 948 originally published online 4 July 2012
DOI: 10.1177/0898264312449184

The online version of this article can be found at:
http://jah.sagepub.com/content/24/6/948

Published by:
©SAGE

http://www.sagepublications.com

Additional services and information for Journal of Aging and Health can be found at:
Email Alerts: http://jah.sagepub.com/cgi/alerts
Subscriptions: http://jah.sagepub.com/subscriptions
Reprints: http://www.sagepub.com/journalsReprints.nav
Permissions: http://www.sagepub.com/journalsPermissions.nav

Citations: http://jah.sagepub.com/content/24/6/948.refs.html
>> Version of Record - Aug 16, 2012

OnlineFirst Version of Record - Jul 4, 2012
What is This?

Downloaded from jah.sagepub.com at UNIV OF WISCONSIN on October 12, 2012


http://jah.sagepub.com/
http://jah.sagepub.com/content/24/6/948
http://www.sagepublications.com
http://jah.sagepub.com/cgi/alerts
http://jah.sagepub.com/subscriptions
http://www.sagepub.com/journalsReprints.nav
http://www.sagepub.com/journalsPermissions.nav
http://jah.sagepub.com/content/24/6/948.refs.html
http://jah.sagepub.com/content/24/6/948.full.pdf
http://jah.sagepub.com/content/early/2012/07/03/0898264312449184.full.pdf
http://online.sagepub.com/site/sphelp/vorhelp.xhtml
http://jah.sagepub.com/

Journal of Aging and Health

° 24(6) 948-984

Does Childhood ©The Author(s) 2012
Reprints and permission:

M i Sfo rtu n e I n C rease sagepub.com/journalsPermissions.nav

DOI: 10.1177/08982643 12449184

Cancer Risk in Adulthood? huep/jahsagepub.com
®SAGE

Patricia M. Morton, MS',
Markus H. Schafer, PhD?,
and Kenneth F. Ferraro, PhD'

Abstract

Objective: To address the inconsistent findings on whether childhood
misfortune increases adult cancer occurrence. Methods: This study uses
longitudinal data from the National Survey of Midlife Development in the
United States (MIDUS) that first sampled 3,032 respondents aged 25 to
74 during 1995-1996. A series of logistic regressions were estimated sepa-
rately for men and women to test whether the effect of childhood mis-
fortune on adult cancer was largely cumulative or specific to the type or
profile of misfortune. Results: For men, additive childhood misfortune,
physical abuse by father, and frequent abuse by either parent increased
cancer risk. For women, physical abuse by mother and frequent abuse by
either parent increased cancer risk. Discussion: Analyses revealed the
importance of examining alternative specifications of childhood misfortune
for men and women. Additive childhood misfortune predicted cancer for
men only, whereas child abuse by parent of the same sex predicted cancer
for men and women.
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Introduction

Research on the life course has proliferated in many fields, including sociol-
ogy, psychology, epidemiology, and gerontology, where scholars are intrigued
by whether there are enduring effects of early misfortune on health and well-
being. Considerable research has revealed the “long arm” of early misfortune:
Childhood events and exposures have enduring effects on a host of adult
health indicators such as inflammation, heart attack, and obesity (respectively,
Danese, Pariante, Caspi, Taylor, & Poulton, 2007; Hamil-Luker & O’Rand,
2007; Williamson, Thompson, Anda, Dietz, & Felitti, 2002). Although evi-
dence is emerging that adverse environments during childhood have long-
term effects on health, the mechanisms by which this occurs and the outcomes
affected are matters of continuing debate.

Biological embedding is the term used by Hertzman and Boyce (2010,
p- 330) to describe “the process by which human experience alters biological
processes in stable and long-term ways that influence health over the life
course.” Although any human experience has the potential for biological
embedding, childhood experiences are distinctive because of how biological
systems may be altered at early ages to deal with environmental insults.
Episodic or short-term misfortune during childhood (e.g., death of a parent)
may precipitate changes in biological systems, but they may also be associated
with later-life stress proliferation and future exposure to health-disrupting
stressors (Pearlin, 1989, 2010; Pearlin, Schieman, Fazio, & Meersman, 2005).
More enduring forms of childhood misfortune (e.g., socioeconomic strain)
may likewise alter early-life physiology, but their effects on adult health may
also be transmitted through later environmental or behavioral pathways
(Cohen, Janicki-Deverts, Chen, & Matthews, 2010). At this point, however,
much of the research has focused on accumulated misfortune across different
life domains because chronic exposure to misfortune, including multiple
forms of misfortune, is seen as more likely to result in systemic biological
changes and compromised health (Felitti et al., 1998; Taylor, 2010).

Among the many diseases examined in studies of the effects of childhood
misfortune, cancer has received relatively little attention—and the results
have been mixed. Some studies reveal that adverse childhood experiences are
associated with greater cancer risk (e.g., Felitti et al., 1998; Fuller-Thomson
& Brennenstuhl, 2009), and others report no such association (e.g., Draper
et al., 2008; Korpiméki, Sumanen, Sillanméki, & Mattila, 2010). Moreover,
what is meant by “adversity” or “misfortune” varies considerably across
the studies. Some studies operationalize misfortune during childhood as
events (e.g., death of a parent: Scherg & Blohmke, 1988), and others examine
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conditions (e.g., low social class: de Kok et al., 2008) or experiences (e.g.,
child abuse: Fuller-Thomson & Brennenstuhl, 2009). The current study seeks
to address the inconsistency in previous findings by examining whether mul-
tiple indicators of childhood misfortune, spanning events, conditions, and
personal experiences, are related to adult cancer risk. Drawing from a 10-year
longitudinal study, the analysis also addresses whether adult cancer is influ-
enced by accumulated misfortune or selected childhood experiences.

Life Course Influences on Cancer

Life course epidemiology draws attention to the importance of childhood for
diseases that may not emerge until decades later (Kuh & Ben-Shlomo, 2004).
Since childhood is a period of rapid change in biological systems, including
neurological development, scholars view biological embedding during child-
hood as highly sensitive to influences of the social environment (Hertzman
& Boyce, 2010). Indeed, Taylor (2010) notes that harsh family environments
during childhood affect stress responses, stress regulatory systems, and gene
expression during childhood, thereby increasing the risk of mental and physi-
cal health problems. Even animal studies have shown that rats exposed to
stressors at a young age are more likely to develop and grow tumors (Laconi
et al., 2000). Thus, early misfortune may initiate the biological embedding of
health risks, including cancer risk.

Besides its importance for physiological development, childhood is a cru-
cial period for establishing the health behaviors, psychosocial tendencies,
and social skills that will be consequential for later-life health, including
cancer risk (Singh-Manoux & Marmot, 2005). To the extent that misfortune
increases the probability of excessive drinking, smoking, or overeating,
decreases agency and psychological well-being, and disrupts trust in others
or thwarts social flourishing, early life events may set into motion a cascade
of disadvantage with a wide and long reach (Ferraro & Shippee, 2009).
Stress process theory is useful in this context because it posits that stressors tend
to proliferate over the life course both femporally (Pearlin et al. 2005, p. 210)
and across life contexts or domains (Pearlin et al., 2005, p. 211). A plausible
inference from this insight is that adult environmental conditions and health
behaviors may represent an important link between childhood misfortune and
adult disease risk (Cohen et al., 2010).

Our review of recent contributions to cancer epidemiology suggests three
important considerations in the relationship between childhood misfortune
and adult cancer risk. First, there is growing evidence for the social and envi-
ronmental origins of cancer. While cancer rates have been increasing in the
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United States and worldwide, explanations attributing the growth solely to
medical advancements, which helped improve diagnostic tools and increase
life expectancy, have been insufficient (Irigaray et al., 2007)." Accordingly,
more attention has shifted toward environmental factors and gene—environment
interactions (Irigaray et al., 2007; Lichtenstein et al., 2000; Suisman, Burt,
McGue, lacono, & Klump, 2011). Indeed, one study that examined 15 common
types of cancer found that environmental effects were much larger than genetic
effects for all except thyroid cancer (Czene, Lichtenstein, & Hemminki, 2002).
We view childhood misfortune as a type of environmental influence and ask
whether it raises the risk of cancer occurrence in adulthood.

Second, beyond emphasizing how environmental factors influence cancer,
recent research suggests that there are important sex differences in cancer etiol-
ogy. Cook et al. (2009) highlight the important role that sex plays in the risk,
onset, and etiology of cancer, supporting the notion that the role of sex in can-
cer research should extend beyond sex as a covariate. In addition to cancer
disparities due to sex-specific cancer sites, incidence and mortality rates for
non—sex-specific cancers vary substantially between men and women. Sex dis-
parities in cancers that affect both sexes have been attributed not only to differ-
ences in environmental exposures but also to differences in physiological
responses to the same exposures (Cook et al., 2009). A growing body of litera-
ture suggests that hormonal sex differences may modify the environment—can-
cer relationship, producing different rates and risks even for the cancers that
affect both sexes. For example, whereas large concentrations of estrogen in
women may be a protective factor against liver cancer, a common cancer
among men (Naugler et al., 2007), it may also increase the risk of thyroid can-
cer for women (Chen, Vlantis, Zeng, & van Hasselt, 2008). On the physiologi-
cal level, boys and girls may, therefore, be exposed and might react differently
to childhood insults. Cancer researchers should, as Cook et al. suggest, “be
encouraged to design, analyze, and report sex-specific associations to aid our
understanding of sex differences in cancer incidence” (p. 1181). By performing
separate analyses for each sex, research may identify which types of childhood
misfortune biologically embed as carcinogenic for one sex or the other.

Third, there is growing awareness of varying latency periods in cancer
etiology. Researchers recognize that cancer begins with damage to a cell’s
DNA, which initiates a process of mutated cell division that may eventually
evolve into a malignant neoplasm; this genetic process is often initiated by a
carcinogenic agent (Merlo, Pepper, Reid, & Maley, 2006). Therefore, there
can be a substantial time lag from carcinogenic exposure to onset of cancer,
allowing time for a carcinogenic agent to biologically embed. A common
example is the 30-year gap between smoking initiation and onset of lung
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cancer (Lynch & Smith, 2005). Thus, one wonders whether childhood mis-
fortune may manifest a parallel latency period in the development of cancer.

Childhood Misfortune and Cancer

As noted earlier, results from previous studies are inconsistent as to whether
childhood misfortune raises cancer risk (see Felitti et al., 1998; Korpiméki
et al., 2010). The inconsistency may be due to many reasons such as the
nation or region studied (examples include Canada, Germany, Finland, and
United States) or cancer outcome studied (i.e., prevalence, incidence, or
mortality), but we identify four issues that are endemic to accurately assess-
ing the effects of childhood misfortune on adult cancer risk.

First, there is the basic question of what is meant by childhood misfor-
tune.” Several specific childhood risks have been linked to adult cancer:
poor health, maternal death, and low socioeconomic status (SES) during
childhood (Blackwell, Hayward, & Crimmins, 2001; Jacobs & Bovasso,
2000; Power, Hypponen, & Smith, 2005; Scherg & Blohmke, 1988).
Childhood physical abuse has also been shown to increase cancer risk, net of
other early misfortunes such as parental divorce, unemployment, and sub-
stance abuse (Fuller-Thomson & Brennenstuhl, 2009). Although some studies
consider multiple events and/or experiences, others are limited to investigat-
ing a single event such as parental divorce (e.g., Hemminki & Chen, 2006).
The single-event studies, though very helpful for detailed consideration of one
event or condition, do not address the clustering of multiple forms of misfor-
tune: Some types of misfortune may increase the risk of additional misfortune
(i.e., chain of risk). Thus, it is possible that the presumed effect in studies of
single events is actually due to related but unmeasured events.

Although all studies of childhood misfortune are limited by the inventory of
misfortunes queried, the limitation is critical for interpreting the literature. For
example, some studies claim to study childhood misfortune but exclude experi-
ences that others point to as predictive of cancer risk. The study by Korpiméki
et al. (2010) taps adversities such as family alcohol problems and serious con-
flicts but omits child abuse and parental death—and reports that childhood
adversity is not related to cancer in Finland. By contrast, Felitti et al. (1998)
include child abuse in their sum of adversities and report that the number of
adverse childhood experiences raises cancer risk in the United States (see also
Brown et al., 2010). These substantive differences in what is meant by child-
hood misfortune are important for both research and clinical application.

Second, various scholars approach the issue of heterogeneity in misfor-
tune in different ways. Felitti and his colleagues reported a dose—response
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relationship between adversity and a host of health conditions, including can-
cer, asserting that it is the accumulation of multiple hazards that is critical to
the development of disease and disability. Aggregating multiple types of
adverse childhood experiences may be referred to as cumulative or additive
misfortune (Ferraro, 2011), and other scholars have found this to be useful for
studying the “joint or cumulative effects of multiple traumas” (Turner &
Lloyd, 1995:268; Turner, Wheaton, & Lloyd, 1995). By contrast, some stud-
ies measure multiple forms of childhood misfortune but report them sepa-
rately: unique types of misfortune (Fuller-Thomson & Brennenstuhl, 2009).
A third approach is what may be called the clustering of misfortune by using
analytic tools to find the underlying structure of various forms of misfortune
(Hamil-Luker & O’Rand, 2007; Schafer, Ferraro, & Mustillo, 2011). Finally,
some recent studies integrate indicators of severity or frequency to formulate
profiles of misfortune (e.g., Greenfield & Marks, 2009a, 2009b; Schilling,
Aseltine, & Gore, 2008). Each of these approaches may be appropriate, but if
multiple measures are available, it seems incumbent on investigators to at
least test alternative forms of aggregation when assessing the effects of child-
hood misfortune on health outcomes. Failure to do so may lead to generaliza-
tions that aggregated misfortunes do not lead to cancer risk, when selected
forms of misfortune may actually be related but undetected. Indeed, one
study cogently reveals that these methodological decisions can yield incon-
sistent and perhaps misleading results (Schilling et al., 2008).

Third, although some forms of childhood misfortune touch persons regard-
less of SES, there is a recurring theme in the literature that lower SES often
exposes children to additional risks, from air pollution and environmental
tobacco smoke to risky lifestyles, expressed through family networks and
neighborhoods. Some of the early studies of life events and cancer risk did
not adjust for SES, especially those done on clinical samples (e.g., Scherg &
Blohmke, 1988), but most recent studies make some adjustment for indica-
tors of SES. In doing so, findings have been reported that cancer is not
directly influenced by childhood disease or misfortune but that the effects are
indirect (Blackwell et al., 2001; Smith, Hart, Blane, & Hole, 1998). In short,
because of the well-established gradient between SES and health, the SES
measures used and the analytic strategies for assessing their influence merit
systematic consideration.

Finally, adequate incorporation of adult status characteristics and behav-
iors are essential to understanding whether childhood misfortune influences
cancer risk. Failure to adequately adjust for adult characteristics and behav-
ior is a concern on two fronts: (a) overestimating the effects of childhood
misfortune, and (b) failure to identify how childhood misfortune indirectly
contributes to cancer risk. Indeed, publications from the Kaiser Permanente
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Adverse Childhood Experiences Study show that adversity increases the risk
of some health-related behaviors such as smoking, which in turn partially
mediate the relationship between childhood adversity and cancer (Brown
et al., 2010; Felitti et al., 1998). Thus, one may be overestimating the direct
effect of childhood misfortune without adequately addressing the behavioral
consequences of the early misfortune.

Recognizing the contributions and limitations of previous research, the
current study uses a longitudinal national sample with multiple measures of
childhood misfortune and adult characteristics to address the following
research questions for men and women.

Research Question 1: Does childhood misfortune increase cancer risk
in adulthood?

We expect to find an association between childhood misfortune and adult
cancer, even after adjusting for a fairly comprehensive inventory of adult
status characteristics and behaviors.

Research Question 2: Is the effect of childhood misfortune on adult
cancer risk largely cumulative or specific to the type or profile of
misfortune?

We are unaware of any prior studies that contain multiple measures of
childhood misfortune and systematically compare the effects of alternative
specifications of misfortune (e.g., additive, unique, or frequent) on cancer
risk. Thus, we address this gap and test alternative specifications in order to
potentially resolve inconsistencies in previous research.

Research Question 3: What pathways link childhood misfortune to
cancer occurrence during adulthood?

To better understand how childhood misfortune increases cancer risk in

adulthood, we examine multiple pathways, including adult socioeconomic,
lifestyle, and psychosocial factors.

Method
Sample

Data were drawn from two waves of the National Survey of Midlife
Development in the United States (MIDUS), a national study of health and
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well-being sponsored by the John D. and Catherine T. MacArthur Foundation
Network on Successful Midlife Development. Wave 1 data were collected
between 1995 and 1996. Respondents were drawn from a nationally represen-
tative random-digit-dial sample of noninstitutionalized, English-speaking
adults aged 25 to 74 residing in the 48 contiguous states. In addition, older
adults (aged 65-74) and men were oversampled using disproportionate strati-
fied sampling. Data collection was carried out in two parts. Initially, respon-
dents were contacted by phone and participated in a computer-assisted
telephone interview, which yielded a 70% response rate. Respondents who
participated in the telephone interview were mailed a self-administered ques-
tionnaire. The response rate from the mailed questionnaire was 86.6%, yield-
ing an overall response rate of 61% (.70 * .87 = .61) and an overall sample
size of 3,302 (n) for the Wave 1 main sample.

Surviving respondents from Wave 1 were contacted for a follow-up at
Wave 2 data collection during 2004-2006. Of the 3,032 respondents from
Wave 1, 2,101 completed the Wave 2 telephone surveys (response rate of
69.5%). For this study, Wave 1 data were drawn from respondents who com-
pleted both the telephone and mail surveys, and Wave 2 data were drawn from
respondents who completed the telephone interviews only.

Measures

The dependent variable, cancer occurrence, is drawn from both Wave 1 and
Wave 2. During the telephone interviews at both time points, respondents
were asked if they ever had any type of cancer. Although MIDUS did not
distinguish between types of skin cancer, many skin cancers are minor, rela-
tive to the severity of other types of cancer (e.g., breast, lung). Whereas many
other surveys, such as the Health and Retirement Study, exclude skin cancer
when measuring the disease, we also exclude skin cancer cases from our
measurement protocol (if skin cancer was the only cancer mentioned). Thus,
responses to the survey question were coded into a dummy variable, where
one equals has had (non-skin) cancer, and zero equals otherwise.

We also considered the possibility of examining site-specific cancer, but
dividing cancer occurrence into subgroups seemed impractical considering
the small number of respondents with cancer (only 5.9% of men and 10.4%
of women reported a cancer diagnosis by Wave 2; see Table 1) and that a
significant proportion of cancer sites (21.7%) were documented as “other.”
We acknowledge the limitation of using the MIDUS for this project, but
recent studies have used a general measure of all-site cancer as an outcome
variable. Moreover, our aim is to address the inconsistency in recent studies
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(e.g., Fuller-Thomson & Brennenstuhl, 2009; Korpiméki et al., 2010) by
examining how different types of misfortune affect men and women’s can-
cer risk.’

Item measures for childhood misfortune are from Wave 1. Drawing from
previous literature (see Felitti et al., 1998; Greenfield & Marks, 2009a; Turner
et al., 1995) and available MIDUS questions, 16 different indicators were
used to measure childhood misfortune: (1) family receipt of welfare or Aid to
Dependent Children assistance for a period of 6 months or longer; (2) self-
report of being financially worse off than other families; (3) less than a high
school education for father (or mother if father was absent); (4) lack of male
in household; (5) parental divorce; (6) parental death; (7-10) physical abuse
by father, mother, sibling or other; (11-14) emotional abuse by father, mother,
sibling, or other; and (15-16) self-report of poor mental or physical health at
age 16. All 16 item measures were initially coded as dummy variables, and
then different variables were created for 3 separate models to systematically
investigate how childhood misfortune affects cancer in adulthood.

Physical and emotional abuse categories were modeled after the Conflict
Tactics Scale (Straus, 1979) using 15 different item measures from the MIDUS
self-administered questionnaire. Respondents were asked how frequently
their mother, father, siblings, or anybody else insulted or swore at them; sulked
or refused to talk to them; did or said something spiteful; threatened to hit
them; smashed or kicked something in anger; pushed, grabbed, or shoved
them; slapped them; threw something at them; kicked, bit, or hit them with a
fist; hit or tried to hit them with something; beat them up; choked them,;
burned or scaled them. Since physical and emotional response categories
ranged in frequency from never to often, respondents who reported experi-
encing abuse as sometimes or often were coded as 1 and those who reported
never or rare were coded as 0. Dummy variables for poor mental and physi-
cal health at age 16 were created by coding those who reported poor or fair
health as 1 and those who reported good, very good, or excellent as 0.

We tested three alternative specifications of childhood misfortune. For
additive misfortune, we drew from Felitti et al. as follows. The 16 misfor-
tune measures were divided into 5 categories of misfortune: household SES
(receipt of welfare, financially worse than others, and less than a high school
education for head of household), household composition (lack of male in
household, parental divorce, and parental death), health at 16 (poor mental
and physical health at age sixteen), physical abuse (physical abuse by father,
mother, sibling, and other), and emotional abuse (emotional abuse by father,
mother, sibling, and other). Responses indicating the experience of one or more
of the misfortunes in each category were coded as 1. Then, these 5 categories
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were summed to create a count variable ranging from 0 to 5 (e.g., Felitti
et al., 1998).

To test the effect of each unique misfortune, dummy variables for each of
the 16 childhood misfortune measures were used.

Finally, to test the effect of profiles of misfortune, the measures for physi-
cal and emotional abuse by parents were recategorized into profiles to indi-
cate frequency of both types of abuse. Although Greenfield and Marks’
(2009a) profiles used six configurations of abuse, we used a four-category
classification due to the small number of cases for cancer occurrence. Parental
emotional and physical abuse response categories that ranged from never to
often were recoded into four different profiles: (1) never experienced physi-
cal or emotional abuse, (2) rarely experienced one or both types of abuse
rarely, (3) frequently experienced one type of abuse, and (4) frequently expe-
rienced both types of abuse.

All models were adjusted for age and race; both variables were drawn from
Wave 1. A continuous variable for age was used and a dummy variable was
created for race (coded as 1 for Black). Drawing from Pearlin’s (2010) stress
process model, we included adult covariates from Wave 1 to adjust for possi-
ble later life mechanisms of SES, lifestyle, and psychosocial factors that may
influence cancer risk in adulthood. To examine the role of adult SES, mea-
sures of education and income were used. Values for education were coded to
indicate years of education, ranging from 4 to 20 years. Income in thousands
of dollars was created by dividing the respondent’s raw income by 1,000.

Obesity and lifetime number of cigarettes smoked were used to examine the
role of adult lifestyles that affect health. Obesity was coded as a dummy vari-
able with respondents who had a body mass index (BMI) of 30 or greater coded
coded as 1 to indicate obesity, and those with a BMI of less than 30 were coded
as 0. Lifetime number of cigarettes was estimated to examine the cumulative
effect of smoking. First, we calculated the approximate number of years
smoked (current age minus age began smoking regularly for current smokers;
age when last smoked regularly minus age began smoking regularly for former
smokers). Next, we estimated the yearly number of cigarettes smoked (average
number of cigarettes smoked daily multiplied by 365). The product of years
smoked and annual number of cigarettes yielded lifetime number of cigarettes.
Since lifetime number of cigarettes ranged from 0 to 1.49 million for Wave 1
and from 0 to 1.72 million for Wave 2, the variable was then divided by 10,000.

To examine the role of psychosocial factors, social and psychological
measures of marital status, family strain, depressive symptoms, and agency
were included. Dummy variables for respondents who were divorced and
widowed were created with those divorced coded as 1 for the variable
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divorced and those widowed coded as 1 for the variable widowed. Scales
were constructed for family strain, depressive symptoms, and agency. Family
strain was constructed by calculating the mean of four items; it ranges from 1 to 4,
with higher values indicating higher levels of strain (alpha = .80). Respondents
were asked how often family members made demands on and criticized them,
let them down, and got on their nerves. The depressive symptoms variable was
constructed using seven indicators of both depressed affect and anhedonia and
ranges from 0 to7. Measures for depressive symptoms were designed to tap into
clinical depressive episodes over the past the year and are based on criteria for
clinical depression as defined in the American Psychiatric Association’s (APA)
Diagnostic and Statistical Manual of Mental Disorders (DSM-III-R; APA,
1987). Respondents indicated whether they had experienced loss of interest or
appetite, fatigue, trouble sleeping or concentrating, feeling worthless, or fre-
quent thoughts on death for 2 weeks during the past 12 months when they had
felt sad or depressed. Previous research has used the MIDUS depressive symp-
toms scale as a measure of depression (Kessler, Mickelson, Walters, Zhao, &
Hamilton, 2004). Agency was constructed by calculating the mean of five item
measures and ranges from 1 to 4, with higher values indicating higher levels of
agency (alpha = .79). Respondents were asked how much the following five
adjectives described them: self-confident, forceful, assertive, outspoken, and
dominant.

Descriptive statistics by sex for the dependent and independent variables
are presented in Table 1. Because of the previously mentioned sex differences
in biological mechanisms and cancer rates, separate analyses were performed
for men and women.

Analysis

To systematically examine the relationship between childhood misfortune
and cancer occurrence in adulthood, two stages of analyses were performed.
To determine whether the effect of childhood misfortune on adult cancer risk
was largely cumulative or specific to the type or profile of misfortune, three
sets of logistic regression models were estimated in the first stage of analy-
ses. In each analysis, cancer occurrence was modeled separately for men and
women. To test whether there was a dose—response relationship between child-
hood misfortune and cancer, the first set of models used a count variable for
childhood misfortune (see Felitti et al., 1998). To investigate whether unique
forms of misfortune are associated with cancer, Model 2 used 16 variables as
separate predictors of cancer occurrence. A third set of models gave greater
specificity to parental physical and emotional abuse profiles, differentiating
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the frequency of both types of abuse (Greenfield & Marks, 2009a). In Stage 1,
each of the models was adjusted for all adult covariates (demographic, SES,
lifestyle, and psychosocial factors). In this stage of analysis, we also per-
formed supplementary analyses to explore the relationship between age and
childhood misfortune, as cancer is a disease associated with age. To test the
possibility that childhood misfortune has different associations with cancer
in various stages of adulthood, we reestimated the models with interaction
terms for each specification of misfortune (Misfortune x Age, Misfortune x
Age-squared, Misfortune x Aged 50 and Older; yes/no).

The second stage builds on Stage 1 to systematically investigate potential
pathways of childhood misfortune. Guided by the findings in Stage 1, Stage
2 of the analyses introduced blocks of variables to examine potential mecha-
nisms of influence: adult SES, lifestyle, and psychosocial factors. In this
phase of the analyses, cancer occurrence was modeled for each sex using a
series of logistic regression models with specified blocks of variables in sepa-
rate hierarchical steps. For the first set of models, cancer occurrence was
modeled adjusting only for age and race. Model 2 included item measures of
childhood misfortune using the abuse profiles as those were significant for
both men and women. To test mechanisms of adult SES, Model 3 added edu-
cation and income to the equation. To test potential lifestyle pathways in
adulthood, Model 4 was estimated using age, race, childhood misfortune,
obesity, and smoking. To test the effect of psychosocial mechanisms, Model
5 was estimated using age, race, childhood misfortune, divorce, widowed,
family strain, depressive symptoms, and agency. Model 6 is the full model
that included all independent variables—age, race, childhood misfortune,
education, income, obesity, smoking, marital status, family strain, depressive
symptoms, and agency.

For both stages of analysis, all models included the main MIDUS sample
weight, which consists of weights for respondents who completed both the
telephone and mail questionnaire at Wave 1. Listwise deletion was also used
for all models. The variable with the highest proportion of missing cases was
obesity—4.15% missing for men and 5.57% missing for women. Income had
the second highest proportion of missing cases, with 3.33% missing for men
and 3.65% missing for women.

Sex differences were also assessed across each of the model specifications
by testing whether logit coefficients differed for men and women. We used a
Wald y? test to make these comparisons, but adjusted for unequal residual
variation between subsamples using the method recommended by Allison
(1999) and implemented in Stata by Hoetker (2007). Initially, we ran a
Heckman selection model to test for sample attrition due to cancer mortality

Downloaded from jah.sagepub.com at UNIV OF WISCONSIN on October 12, 2012


http://jah.sagepub.com/

Morton et al. 963

between Wave 1 and Wave 2. However, results indicated that there was no
significant sample bias due to mortality; therefore, this preliminary analysis
was not included in the final models presented below.

Results

As shown in Table 1, the central tendencies of most variables vary little
between men and women, but several differences are noteworthy. Specifically,
cancer occurrence was higher for women than for men (p <.001). Several of
the types of misfortune also differed by sex. Women were more likely to
have experienced no male in household, been emotionally abused by mother,
have poor mental health by age 16, and experience neither type of parental
abuse during childhood. Men were more likely than women to experience
rare parental abuse in addition to physical and emotional abuse by their
father or another person. Differences between women and men were also
observed for adult SES, lifestyle, and psychosocial factors.

Table 2 presents the results of a series of logistic regression equations for
the first analytic stage. As outlined earlier, the strategy for our first stage of
the analyses was to investigate the association of early misfortune with adult
cancer occurrence across a number of childhood misfortune specifications.
Model 1 used the summary measure of misfortune, Model 2 focused on
unique misfortune, and Model 3 replaced the simple reporting of emotional
and physical abuse by parents with more nuanced profiles that tap the fre-
quency of parental abuse. Although the models adjust for all adult covariates,
only the main predictors of childhood misfortune are presented in Table 2, as
our analytic aim was to compare the main effects of different specifications
of childhood misfortune on adult cancer risk.

As evidenced in Model 1, additive childhood misfortune was a significant
predictor of adult cancer occurrence for men (odds ratio = 1.307, p <.05), but
not for women. The Wald y? test adjusting for unequal residual variation,
however, suggests that we cannot ascribe this difference to a greater effect
among men.

Several sex differences appear in Model 2, which differentiates unique
forms of misfortune. Among men, physical abuse by father was associated
with approximately a 2.5-fold increase in the risk of adult cancer relative to
male respondents who were not abused by their father (odds ratio = 2.559,
p < .05). The relationship was nonsignificant among women, but the test
adjusting for unequal residual variation reveals that the apparent sex differ-
ence cannot be attributed to a greater effect size for men. Rather, the greater
variability in women’s cancer risk is confounded with the potential sex
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differences for the consequences of physical abuse by father. For women,
physical abuse by mother was the only type of childhood misfortune that
predicted cancer occurrence in adulthood (odds ratio = 2.211, p <.05), and
this effect was stronger for women than for men (2, 1 df = 9.40).

A more fine-grained analysis of child abuse in Model 3 reveals the impor-
tance of differentiating rare mistreatment by parents from more frequent
forms of abuse. Among men, those who reported experiencing frequent emo-
tional and physical abuse by either parent had an increased cancer risk com-
pared to those who reported never experiencing abuse (odds ratio = 3.558,
p <.01). This finding was also consistent for women; experiencing frequent
emotional and physical abuse by either parent increased cancer risk (odds
ratio =2.184, p <.01), though the effect was greater for men (y, 1 df= 6.68).

As mentioned earlier, supplementary analyses examined different func-
tional forms of the age variable (age, age-squared, and aged 50 and older) and
interactions for age and each specification of misfortune. Among the addi-
tive, unique, and profiles of misfortune, only the interactions between physi-
cal abuse by sibling(s) and age and physical abuse by sibling(s) and age” were
significant for men, both indicating that the effect of physical abuse by
sibling(s) is stronger for older men (Physical Abuse by Sibling x Age: odds
ratio = 1.148, p < .001; Physical Abuse by Sibling x Age’: odds ratio = 1.001,
p <.001).

The second stage of the analysis is presented in Tables 3 and 4. Analyses
from Table 2 reveal the importance of incorporating the abuse profiles.
Therefore, the remaining models are patterned after Model 3 in Table 2, but
we sequentially introduce blocks of variables that might act as pathways
between childhood misfortune and adult cancer risk.

Table 3 displays the results of the hierarchical models for men. In the first
model, age was associated with cancer risk among men and remained signifi-
cant in all subsequent Models (1-6). In Model 2, men who reported experi-
encing at least one type of parental abuse rarely had an increased cancer risk
compared to those who reported never experiencing abuse (odds ratio =
2.384, p <.05); however, among men reporting frequent emotional and phys-
ical abuse by either parent, the risk of cancer occurrence more than tripled
(odds ratio = 3.241, p < .05) relative to those who reported no abuse. In
Models 3, 4, and 5, there were no significant effects for SES, lifestyle, or
psychosocial factors, and the effects of rare and frequent abuse for men
remained significant. In Models 4 and 5, the effect of rare physical abuse was
stronger for men than it was for women (Model 4: 2, 1 df = 6.21; Model 5:
%%, 1 df=3.90; for women, see Table 4). When the model was fully adjusted
for demographic, SES, lifestyle, and psychosocial factors in Model 6, the
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effect of at least one type of abuse rarely was attenuated and became nonsig-
nificant. Frequent emotional and physical abuse remained significant (odds
ratio = 3.558, p <.01) and was the only form of childhood misfortune associ-
ated with cancer occurrence among men.

The results of the hierarchical models for women are presented in Table 4.
In Model 1, older age was associated with cancer risk for women; age was
significant in every model except Models 2 and 3. In Model 2, experiencing
both types of abuse frequently was associated with an increased cancer risk
(odds ratio = 1.962, p <.05). Although frequent abuse is significant for men
and women, the effect appears to be stronger for men (comparing Model 2
across Tables 3 and 4: y?, 1 df = 5.78). When blocks of variables for SES,
lifestyle, and psychosocial factors were introduced in Models 3, 4, and 5,
there were no significant effects for any measures of SES, lifestyle, or psy-
chosocial factors, and the effect of frequent emotional and physical abuse for
women remained significant and was not attenuated. By comparing each
model by sex, one finds that the effect of frequent abuse was stronger for men
than for women (Model 3: ¥2, 1 df = 5.89; Model 4: 2, 1 df = 7.08; Model 5:
x?, 1 df = 5.57). Similar to the previous models, when Model 6 was fully
adjusted for demographic, SES, lifestyle, and psychosocial factors, only age
and experiencing frequent emotional and physical abuse from either parent
was associated with increased cancer risk (odds ratio = 2.184, p < .01) for
women. Consistent with the other model comparisons by sex, the effect of
frequent emotional and physical abuse was stronger for men (y2, 1 df'= 6.80).

Figure 1 displays the predictive probabilities for cancer occurrence accord-
ing to each abuse profile for men and women. Overall, women have a higher
probability of cancer occurrence than men for each profile. For men and
women, experiencing physical and emotional parental abuse frequently is
associated with a noticeably higher probability of cancer occurrence com-
pared to all other abuse profiles. The probability of cancer occurrence for
women who experienced both types of parental abuse frequently is .1523,
and for men, it is .0561.

Discussion

Findings from the present investigation reveal a notable link between child-
hood misfortune and cancer occurrence during adulthood. Using a compre-
hensive list of possible childhood and adult risk factors, including childhood
and adult SES, we found that childhood misfortune was associated with
cancer occurrence for both men and women. However, the observed effects
of additive and unique misfortune varied according to sex, suggesting that
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Figure |. Predicted probabilities of cancer occurrence for men and women by
parental abuse profile (National Survey of Midlife Development in the United States
[MIDUS])

Note: Predicted probabilities are calculated from variables in Table 3, Model 6. All other
variables in the table are held at their mean.

men and women may have different responses to childhood stressors. A
large-scale study by Surtees and Wainwright (2007) found that between men
and women who experienced similar types of misfortune, women not only
reported the event as more upsetting but also took longer to recover from the
experiences.

Sex differences were most apparent when testing an additive form of the
16 types of misfortune. The effect of additive childhood misfortune was sig-
nificant for men only, not for women. Although the ACE (Adverse Child
Experiences) study by Felitti et al. (1998) observed a cumulative effect on
cancer for both men and women, the present study differs in analytic strategy
and measures of misfortune. Unlike the Felitti et al. study, we estimated
parameters for a sex-stratified analysis due to the nature of our outcome vari-
able of cancer. Also, the present study examines an accumulation of different
stressors than the ACE study: Data from the Kaiser Permanente ACE study
include indicators of risky/dysfunctional families (e.g., substance abuse,
mental illness), whereas the MIDUS data contain only indicators of house-
hold composition (e.g., lack of male in household, divorce). In addition to
physical and emotional abuse, the Kaiser Permanente study has measures for
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sexual abuse. The MIDUS data do not include any measures of sexual abuse
at Wave 1.° Perhaps the accumulation of these more adverse childhood stress-
ors may produce a dose—response relationship between childhood misfortune
and cancer risk for women. Indeed, findings in the present study demonstrate
that not all types of misfortune are equally influential on cancer risk.

Among the extensive vector of unique misfortunes examined, the long-
term health consequences of child abuse became evident. When examining
types of childhood misfortune, cancer risk was higher for men and women
when child abuse was committed by parent of the same sex. For men, physical
abuse by father increased cancer risk; for women, physical abuse by mother
increased cancer risk. Whereas this unique effect of physical abuse for men
and women varied by perpetrator, frequent abuse by either parent did not
discriminate by sex; both men and women who experienced frequent emo-
tional and physical abuse had a greater cancer risk compared to men and
women who did not experience any type of parental abuse. When reduced
models were analyzed, men who reported experiencing at least one type of
parental abuse rarely had higher cancer risk relative to men who had never
experienced either type of parental abuse. Although those who experienced at
least one type of parental abuse frequently would be expected to have a
higher risk for cancer, it is also reasonable that people who experienced mini-
mal parental abuse would also have increased risk for health problems com-
pared to those who never experienced abuse. Greenfield and Marks (2009a),
who also found a similar pattern for functional limitations in adulthood,
attributed this finding to the large number of respondents who reported rare
parental abuse (as opposed to the relatively few who reported experiencing
only one type of abuse frequently). In the male subsample, 35.6% of men
reported experiencing at least one type of abuse rarely compared to 18.8% of
men who reported experiencing only one type of abuse frequently. An alter-
native interpretation is that the relationship between child abuse and cancer
risk varies in a nonlinear way.

When blocks of variables were sequentially introduced to help elucidate
how such distal events in childhood can influence cancer occurrence in later
life, there was little evidence for adult mechanisms of SES, lifestyle, and
psychosocial factors as odds ratios and levels of significance remained fairly
stable in each model. Although the effect of rare physical and emotional
abuse was attenuated in the fully adjusted model, we cannot determine
whether child abuse operates through a combination of SES, lifestyle, and
psychosocial factors, but we note that the effect of frequent child abuse
endured and that adult characteristics did not attenuate its effects for men or
women.
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Interpreting the results from this study requires consideration of several
limitations. First, the retrospective nature of the childhood misfortune data
creates the potential for recall bias; adults may have difficulty recollecting
events from childhood accurately. Second, initial participant recruitment was
via telephone; the 30-minute phone interview may have been a possible dis-
incentive to participate for those with lung or mouth cancer, among other
illnesses, who may have difficulty speaking for extended periods of time.

Third, grouping together all forms of cancer into one outcome variable
does not allow us to identify types of childhood misfortune specific to certain
types of cancer. However, our supplementary analyses of prostate cancer for
men and breast cancer for women yielded similar results, suggesting that
both abuse and the accumulation of childhood misfortune may place indi-
viduals at increased risk for cancer in adulthood. Regardless, this study
advances recent contributions to the cancer literature that have also exam-
ined all-site cancer as an outcome variable (Fuller-Thomson & Brennenstuhl,
2009; Korpimiki et al., 2010). Fourth, MIDUS is not the ideal data set to
explore the complex role of age in cancer risk. The relatively small number
of people reporting cancer and the lack of information on age of cancer onset
at Wave 1 limit our analytic ability to investigate the role of timing. Indeed,
future research should investigate the relationship between childhood misfor-
tune and cancer using age-stratified and event history analyses.

Fifth, those with the most adverse early life conditions are probably omit-
ted due to higher risks of incarceration (e.g., prison), being institutionalized,
or premature mortality. As with any longitudinal design, attrition, due to mor-
tality or nonresponse, is another potential bias. Specifically, the lack of infor-
mation provided by MIDUS on cause of death does not permit us to include
cancer mortality in our measure of cancer occurrence. The likely result of this
limitation is that the results presented here are an underestimate of the effect
of childhood misfortune on cancer occurrence.

Despite these limitations, multiple indicators of child and adult risk factors
enabled us to investigate the long arm of childhood misfortune over the life
course and use a series of nested models to investigate later-life mechanisms.
Childhood misfortune was related to cancer occurrence during adulthood, net
of age, race, adult education, income, smoking, obesity, marital status, family
strain, depressive symptoms, and agency. To our knowledge, this is the first
study examining the effect of childhood misfortune on adult cancer occur-
rence while using three different specifications of misfortune: additive,
unique, and abuse profiles. Had we used only the additive measure of misfor-
tune, the story of parental abuse and cancer for women would have remained

Downloaded from jah.sagepub.com at UNIV OF WISCONSIN on October 12, 2012


http://jah.sagepub.com/

Morton et al. 979

untold. Also, by analyzing profiles of abuse, the effect of the frequency of
abuse for both men and women suggests another way to conceptualize accu-
mulation. Therefore, we urge investigators to test alternative specifications of
not only childhood misfortune but also different specifications of accumu-
lated misfortune during childhood.

Identifying cancer risks that emerge early in the life course is imperative
not only for aging research but also for public health prevention. In the United
States, cancer is the second leading cause of death, and several status charac-
teristics and risk factors are well known: age, sex, race, and SES (American
Cancer Society, 2010). Although childhood misfortune is currently not a
widely acknowledged risk factor for cancer, this study reveals that it should
be: Some types of childhood misfortune, especially abuse, are implicated in
the development of cancer in adulthood for both men and women.
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Notes

1. By diagnosing cancer in earlier stages and providing new cancer therapies,
advanced medical technology significantly affects cancer mortality rates, not
necessarily cancer incidence (Irigaray et al., 2007).

2. Various terms are used in the literature, including adversity (e.g., Brown et al.,
2010; Felitti et al., 1998), misfortune (e.g., Schafer et al., 2011; Surtees &
Wainwright, 2007), and trauma (e.g., Turner & Lloyd, 1995). One of the chal-
lenges in selecting among these terms is how the actor perceives the event, expe-
rience, or condition. For some experiences, such as physical abuse, the term
adversity seems wholly appropriate. For others, such as parent’s educational
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level, it is more difficult to presume that the person viewed this as adverse or
harmful. These assumptions are even more challenging when viewed in histor-
ical context or across cultures or subcultures because what some perceive as
adverse may be considered a normal part of life for others (e.g., Edge & Rogers,
2005). Thus, we follow Surtees and Wainwright’s use of the term misfortune as
the most general and encompassing. Our taxonomy is, therefore, hierarchical:
Misfortune covers all of the measures described in our analysis (e.g., father did
not complete high school), adversity describes those types of misfortune that are
widely associated with distress or harm (e.g., abuse), and trauma describes the
most vexing adverse conditions (e.g., frequent abuse).

3. Whereas most site-specific cancer analyses would have very few cases and
insufficient statistical power, we did estimate supplementary models for the most
common types of cancer for men (prostate cancer) and women (breast cancer).
These results yielded similar findings to the main models we presented. For men,
there were no differences between the all-site (non-skin) cancer model and the
prostate cancer model regarding the main predictors of childhood misfortune;
additive childhood misfortune, physical abuse by father, and frequent emotional
and physical abuse were significant in the prostate cancer model. For women,
the only difference from the all-site (non-skin) cancer model was that emotional
abuse by father was a significant predictor of breast cancer occurrence. Sig-
nificant predictors in the all-site (non-skin) cancer model—physical abuse by
mother and frequent emotional and physical abuse—remained significant in the
model for breast cancer.

4. Previous studies have also used available data to calculate cumulative exposure.
For example, Asomaning et al. (2008) used daily number of packs smoked and
years smoking to calculate number of packs per year to measure cumulative
exposure.

5. Although National Survey of Midlife Development in the United States (MIDUS)
includes a measure for sexual assault at Wave 2, there are substantial unit-missing
and item-missing data (i.e., those who dropped out of the study and those who
refused to answer the question at Wave 2, respectively). When we attempted to
estimate the effect of Wave 2 sexual abuse on cancer occurrence, statistical diag-
nostics revealed model instability (i.e., extreme confidence intervals).
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