
e332 © The Author(s) 2022. Published by Oxford University Press on behalf of Faculty of Public Health. All rights reserved. For permissions, please e-mail: journals.permissions@oup.com

Michael Fitzgerald, Assistant Professors, PhD

Maxine Notice, Assistant Professors, PhD

JOURNAL OF PUBLIC HEALTH | Vol. 45, No. 2, pp. e332–e338 | https://doi.org/10.1093/pubmed/fdac063 | Advance Access Publication June 18, 2022

Childhood embedded: childhood abuse and chronic
physical health conditions over a 10-year period

Michael Fitzgerald1, Maxine Notice2

1School of Child and Family Sciences, University of Southern Mississippi, 118 College Drive Box #5035, Hattiesburg MS 39406, USA
2School of Human Services, University of Central Missouri, 108 W South St., Warrensburg, MO 64093, USA

Address correspondence to Michael Fitzgerald, E-mail: Michael.C.Fitzgerald@usm.edu

ABSTRACT

Background Childhood abuse is linked to experiencing multiple chronic health problems in midlife adults. Research has seldom examined

whether childhood abuse is associated with a greater number of chronic physical health issues over time. The current study was to examine the

contributions of childhood abuse on the development of chronic health conditions over a 10-year period.

Participants and setting Data were taken from the study of Midlife Development in the United States. Using three waves of data, 661

married adults were included in the analysis.

Results Using hierarchical regression, we found that childhood abuse was uniquely associated with the development of a greater number of

chronic physical health conditions over a 10-year period. Post-hoc analysis found that neither gender nor age moderated the associations.

Conclusions Findings of the study indicate that childhood abuse was uniquely associated with a greater number of chronic physical health

conditions over a 10-year period. These findings suggest that abuse in childhood may speed up biological aging and erode adult’s health over

time leaving adults vulnerable to chronic health conditions. Prevention efforts should assess adults for childhood abuse and the impact of

childhood abuse on adult health over time may be preventable or more manageable.

Keywords adult physical health, childhood abuse, chronic illness, chronic physical health conditions, longitudinal

Chronic health problems, defined as conditions that last
>1 year, require ongoing medical attention, and/or limit
activities of daily living, are common in the USA.1 Approx-
imately 60% of adults have at least one chronic health
condition and 40% have two or more conditions.1 Chronic
health conditions have a substantial economic impact, costing
an estimated 3.8 trillion dollars per year and 90% of those
costs are directly allocated to treatment.1 Thus, it is essential
to understand factors that contribute to the development of
physical health problems.

Scholars have argued that childhood adversity, and
childhood abuse specifically, is a social risk factor for the
development of health problems and may expedite biological
aging.2–4 Childhood adversity encompasses a variety of
circumstances or events that pose a serious threat to a child’s
physical or psychological well-being,5 whereas childhood
abuse specifically entails an act or failure to act that presents
imminent risk of harm to a child. Numerous studies have
shown that childhood abuse is associated with physical
health issues,6–8 yet few have investigated whether childhood

abuse is associated with the development of chronic health
conditions over time despite theoretical support.4

Over the past several decades scholars have noted that
social relationships have an impact on physical health with
marriage being a central relationship.9,10 More specifically,
relationships can either have a health-enhancing effect (e.g.
encouraging proper diet and exercise) or a health detracting
effect (e.g. modeling health hindering behaviors). Further,
marital relationships have been proposed to mediate child
abuse and health outcomes.11 To account for the influence
marriage has on health, we utilized a sample of continuously
married adults from the study of Midlife Development in the
United States (MIDUS) to examine the longitudinal contribu-
tions of childhood abuse on the number of chronic physical
health conditions over a 10-year period.
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Childhood abuse and adult physical health

Childhood abuse has been widely associated with physical
health problems.12–14 The seminal Adverse Childhood
Experiences study5 found a dose response relationship
between childhood abuse and adult health conditions,
suggesting that a greater ‘dose’ of early stress increased
physical health problems in adulthood. The Biological
Embedding of Childhood Adversity Model (BECAM)4

offers a conceptual framework from which to understand
how childhood abuse is linked to physical health. The
BECAM model suggests that adversity during sensitive
periods of development (e.g. childhood) shape how bodily
system function. For example, early stressful experiences
(e.g. abuse) potentiate an inflammatory response and
more frequent abuse leads to a prolonged inflammatory
response. In this way, the stress response from psychological
trauma gets physically embedded in various organ systems
that potentiate a myriad of physical health problems.4

Supporting the BECAM model, research indicates that
childhood abuse is associated with an enhanced likelihood
of reporting arthritis, cardiovascular disease, high blood
pressure, chronic bronchitis, back problems, migraines,
bowel disease, stroke, cancer and chronic inflammation.14,15

The relationship between childhood abuse and adult phys-
ical health outcomes has been suggested to occur on
a gradient where more frequent and severe childhood
abuse have worse health outcomes.4,5,14–16 The study
MIDUS has been a valuable data set for researchers to
consider physical health outcomes among adults who
were abused in childhood17,18; however, few studies have
considered repeated measures of physical health using the
MIDUS data.

Although prior research has documented prospective
association between childhood abuse and the number
of adult chronic health problems, it has seldom been
considered whether childhood abuse is associated with
a greater number of chronic physical health conditions
over time. Preliminary research suggests that childhood
abuse may indeed shape health trajectories. Renna and
colleagues16 found that childhood physical and emotional
abuse were associated with increased inflammation over
a 2-year period, which may leave adults at risk for future
health problems.4,19 The current study seeks to add to
existing knowledge by considering the effects of child abuse
and the number of chronic health problems over a 10-
year period among midlife adults, which is a particularly
important population to consider as chronic health conditions
become increasingly common over the course of adult
development.

Present study

The purpose of the current study was to determine if child-
hood abuse is a risk factor for the development of chronic
health problems over time. It is hypothesized that childhood
abuse will be associated with a greater number of chronic
health conditions over a 10-year period while controlling
for numerous psychosocial covariates including marital and
familial relationships (e.g. support and strain),20–22 negative
health behavior,23 and psychopathology.15,24–27 Specifically,
the current study controlled for cases of depression and
anxiety, self-esteem, body mass index (BMI), smoking and
problematic drinking. In addition, the current study con-
trolled for sociodemographic characteristics including gender,
age and income.22 Finally, adult’s prior number of chronic
health conditions were controlled for, as to understand the
impact of childhood abuse on chronic health conditions
over time.

Method

Data for the current study are from the MIDUS study, a
three-wave longitudinal study of adults in the USA.28 The
first wave of the MIDUS data (MIDUS 1) was collected in
1995–96 and comprised a national sample of 7108 adults.
The data were collected in two ways: telephone interview and
self-administered questionnaire (SAQ). Following MIDUS 1,
there was a follow-up study (MIDUS 2) conducted from 2004
to 2006, which included 4963 participants from MIDUS1.
MIDUS 2 mirrored data collection methods and question-
naires of MIDUS 1. More recently, in 2013–14, the third
wave of the MIDUS data (MIDUS3) was collected from
3294 of the original 7108 participants. The current study
used a subset of adults who were continuously married over
the course of the MIDUS study (MIDUS 1, MIDUS 2,
MIDUS3), completed both the telephone interview and SAQ
at all three waves, and had no missing data. The sample
included 661 adults. Those involved in the current study
were predominantly white (n = 608; 92%), who were college
educated (n = 317, 48% had completed at least a bachelor’s
degree), reported a mean age of 64.40 years old at MIDUS
3 [standard deviation (SD) = 10.35], and were 55.8% male
(n = 369). In comparison to all married adults at MIDUS 3,
the analytic sample of consistently married adults was largely
the same. The only differences found were that participants
were less likely to be female (χ2 = 11.9, P = 0.001), more
likely to have an alcohol problem (χ2 = 8.19, P = 0.004),
and were older (t = 4.36, P < 0.001). All other differences
between independent, control and dependent variables were
non-significant.
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Measures
Child abuse

Childhood abuse was measured with two items assessing
emotional abuse and four items assessing physical abuse.
Participants responded to questions assessing how often
their parents (three items for maternal abuse and three items
for paternal abuse) engaged in a variety of emotional (e.g.
name calling) and physically abusive acts (e.g. hitting).
Response options ranged from 1 (Often) to 4 (Never ). Items
were reverse coded and summed to create a continuous
variable with scores ranging from 6 to 24. Greater scores
reflect greater experiences of abuse, which is consistent with
the ACEs dose–response framework.5 Child abuse variables
were collected in MIDUS 1.

Chronic health conditions

The number of chronic health conditions was measured by
summing the number of conditions endorsed by participants.
The MIDUS study asked participants about the presence or
absence of 29 health conditions (e.g. thyroid disease and vari-
cose veins) and respondents responded either affirmatively or
negatively. A composite variable was created by summing the
number of health conditions endorsed by the respondents
to identify the total number of chronic health conditions.
Chronic health conditions were measured at both the MIDUS
2 (covariate) and MIDUS 3 (outcome variable).

Covariates

Detailed information on the covariates is available in the
supplementary material. All continuous measures (including
covariates) reported Cronbach alpha >0.70.

Statistical analysis

Hierarchical regression in IBM SPSS 27.0 was used to examine
the associations between childhood abuse and the number
of adult chronic health conditions across two waves of data.
Prior to running the hierarchical regression, bivariate statistics
were examined including correlations and running a paired
samples t-test of health conditions at MIDUS 2 and MIDUS
3. For the hierarchical regression, a stepwise process was
employed for entering in the variables. In the first step, control
variables were entered. In the second step, childhood abuse
was entered to determine whether childhood abuse accounts
for a significant proportion of variance in the number of
chronic health conditions at MIDUS 3 above and beyond the
contributions of control variables.

Results

Correlations, means and SDs are presented in Table 1. Bivari-
ate statistics revealed that childhood abuse was significantly

associated with the number of chronic health conditions
at MIDUS 3 (r = .10, P < 0.001). Childhood abuse was
common in the current sample as 75.6% of adults reported
at least some parental physical or emotional abuse (scores
equal to or greater than 7). Just over half of the entire sample
(51.2%) reported mild to moderate abuse (scores between 7
and 11) and 24.4% of adults in the sample reported more
severe levels of abuse (scores between 13 and 24). At MIDUS
2, adults reported an average of 1.91 (SD = 1.90) chronic
physical health conditions and at MIDUS 3 reported an aver-
age number of 2.34 (SD = 2.10) chronic physical health con-
ditions. Result of a paired samples t-test indicated that adults
reported significantly more chronic physical health problems
at MIDUS 3 than at MIDUS 2 (t = 5.861, P < 0.001).

Hierarchical regression

Next, the hierarchical regression was implemented to examine
whether childhood abuse was associated with chronic health
conditions (Table 2). The control variables were entered into
the first step and accounted for a significant amount of
variance (35%) in the number of chronic physical health
conditions at MIDUS 3. Among the covariates, the number
of health conditions at MIDUS2 (ß = 0.47, P < 0.001), BMI
(ß = 0.12, P < 0.001), gender (ß = 0.10, P < 0.01) and
age (ß = 0.15, P < 0.001) were significant. These results
suggest that women, the number of chronic health conditions
at MIDUS 2, a greater BMI and older adults reported a greater
number of chronic health conditions ∼10 years later. Child-
hood abuse severity was entered into step 2, and it accounted
for an additional one percent of the variance (P = 0.033)
in the number of MIDUS 3 health outcomes beyond what
was accounted for by the covariates. Childhood abuse was
a significant predictor such that higher scores on the child-
hood abuse variable were associated with a greater number
of MIDUS3 chronic physical health outcomes (ß = 0.05,
P < 0.05). Overall, the model accounted for 36% of vari-
ance in the number of MIDUS 3 chronic physical health
conditions.

Post-hoc moderation analysis

Both age and gender demonstrated main effects on the num-
ber of chronic health conditions in the regression model; thus,
we considered whether there was an interaction with child
abuse using interaction terms in the third step of the regres-
sion. For both gender (b = 0.41, P = 0.51) and age (b = 0.00,
P = 0.95) the interaction terms were non-significant, suggest-
ing that the effects of childhood abuse on the number of
chronic physical health conditions at MIDUS 3 did not vary
across participant gender or age.
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Discussion

Main findings of this study

The goal of the present study was to examine whether child-
hood abuse was associated with a greater number of physical
health problems over a 10-year period among midlife adults.
Results of the study suggest that, after controlling for numer-
ous psychosocial risk factors, childhood abuse was uniquely
associated with a greater number of chronic health conditions
over a 10-year period. The relationship between childhood
abuse and physical health had a relatively small correlation and
regression coefficient; however, research has noted similar
effect sizes for diet/exercise and physical health,29 which
are widely accepted strategies to improve health. Thus, we
believe that although the correlations are small, they may have
significant implications.

What is already known on this topic

Past research has consistently documented that not only is
childhood abuse associated with specific physical health issues
such as autoimmune diseases, diabetes and cancer, but is
also associated with experiencing a greater number of adult
chronic health conditions.14,23 The current study replicates
these past findings noting a significant, positive correlation
between childhood abuse and the number of chronic phys-
ical health conditions in midlife and older adults, while also
building on past research by documenting abuse is linked to a
greater number of chronic health conditions controlling for
prior levels of physical health conditions and the effects do
not vary across gender or age.

What this study adds

One way the current study advanced knowledge was by assess-
ing varying experiences of multiple forms of abuse. Abuse
subtypes commonly co-occur, so to fully understand the
impact of child abuse on physical health assessing multiple
forms of abuse is needed; although measures of sexual abuse
were not available with the current data. Additionally, we
measured abuse using continuous, rather than dichotomous
variables.23 These advancements allow for greater variability
in reports of childhood abuse and thus create a clearer picture
in understanding how abuse is associated with physical health
over time. By dichotomizing childhood abuse, the ability
to test the dose–response relationship5 between childhood
abuse and adult outcomes is not possible.

Another way the present study contributes to the current
understanding of the association between childhood abuse
and adult physical health is by documenting that childhood
abuse is associated with the development of chronic health
problems over time beyond what is accounted for by
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Table 2 Results of hierarchical regression examining the associations between childhood abuse and the development of chronic physical health conditions

at MIDUS 3

b (SE) ß Sig

Step 1

Age 0.031 (.01) 0.15 <0.001

Income −0.01 (.00) −0.03 0.46

Education 0.08 (.05) −0.01 0.81

BMI 0.05 (.01) 0.12 <0.001

Previous health conditions 0.54 (.04) 0.47 <0.001

Familial support −0.01 (.15) 0.01 0.99

Familial strain −0.08 (.14) −0.02 0.56

Spouse support 0.04 (.19) 0.01 0.86

Spouse strain 0.03 (.16) −0.01 0.40

Gender 0.44 (.16) 0.10 <0.01

Smoking −0.12 (.14) −0.03 0.40

Drinking 0.36 (.32) 0.04 0.27

Anxiety/depression 0.11 (0.21) 0.02 0.58

Self-esteem −0.02 (0.01) −0.07 0.07

Step 2

Childhood abuse 0.05 (0.02) 0.07 0.03

Note. All covariates were measured at MIDUS 2 b = unstandardized regression coefficient, SE = standard error and ß is the standardized coefficient.

psychosocial risk factors, supporting prior research.16 Thus,
findings suggest that abuse may accelerate the rate of
biological aging.2,4,7 From a life course perspective, there
are numerous determinants of health outcomes across the
lifespan (e.g. relationships and health behavior)15,22,23 and
our findings suggest that childhood is a particularly sensitive
period in which abuse may create long-term health problems
independent of other risk factors.30 One explanation for
the unique relationship between childhood abuse and adult
physical health over time is through physiological alterations
of brain structure and functionality that occurs following
abuse.31 These problems in childhood may leave adults
vulnerable to continue physiological dysfunction in adulthood
including problems with the Hypothalamic-Pituitary-Adrenal
(HPA)-axis, greater allostatic load and higher levels of
inflammatory biomarkers.4,32

Although the current study did not examine mediators link-
ing abuse to chronic health conditions, several covariates were
significant in predicting the number of chronic physical health
symptoms and may be possible mediators linking childhood
abuse to chronic health conditions. BMI was identified as a
significant covariate predicting lower levels of adult physical
health problems, which may make it an important mediator.
Childhood abuse has been associated with a greater BMI in
adulthood,33 which may be a consequence of poor eating
habits, a sedentary lifestyle or using food to cope with stress.

Thus, complications that accompany having a greater BMI
may lead to long-term physical health problems.27

Limitations of this study

Despite several strengths of the current study including a
large sample of midlife adults within the general population,
a longitudinal investigation and control for numerous biopsy-
chosocial covariates, the study is not without limitations. First,
the MIDUS data do not include a measure of sexual abuse or
neglect; thus, the impact of childhood abuse on the devel-
opment of chronic physical health conditions overtime may
be underestimated as both of these are common subtypes of
childhood maltreatment. Second, the current study utilized
retrospective reports of childhood abuse, which may bias
the relationship between childhood abuse and chronic health
conditions as participants may over or under report childhood
abuse. This limitation is accentuated as both covariates and
outcome measure were self-reported (e.g. common method
bias). Third, the sample for this study identified as mostly
White, creating discrepancies in the generalizability of the
finding. Fourth, the current study used a sample of mar-
ried adults; marriage has a significant impact on health, thus
findings may not extrapolate to other single, divorced or
widowed adults. Last, the current study did not account for
physiological mechanisms that are likely to underly (mediate)
the associations.
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Conclusion

The current study has several implications for public health
professionals. First, screening for childhood abuse is essential;
measuring the frequency of childhood abuse is important to
understanding adult physical health. Second, the effects of
childhood abuse on physical health were seen after controlling
for prior physical health, while continual monitoring of adult
health status among those who are abused may not be able
to address physiological problems potentiated by abuse, there
may be further action steps available to reduce the develop-
ment of future health problems over time. Third, the effects
of childhood abuse did not vary according to participant age
or gender, suggesting that childhood abuse influences men
and women similarly across the life course.

Funding

The current study received no funding. Publicly available data
from the MIDUS study was used for this research. Since
1995 the MIDUS study has been funded by the following:
John D. and Catherine T. MacArthur Foundation Research
Network National Institute on Aging (P01-AG020166; U19-
AG051426).

Supplementary data

Supplementary data are available at the Journal of Public Health

online.

Data Availability Statement

The data underlying this article are available from Inter-
university Consortium for Political and Social Research
(ICPSR) at https://doi.org/10.3886/ICPSR02760.v19, https://
doi.org/10.3886/ICPSR04652.v7, https://doi.org/10.3886/
ICPSR36346.v7.

References
1. Center for Disease Control (N.D). About Chronic Diseases. https://

www.cdc.gov/chronicdisease/about/index.htm#:~:text=Chronic
%20diseases%20are%20defined%20broadly,disability%20in%20the
%20United%20States (7 April 2022, date last accessed).

2. Belsky DW, Caspi A, Cohen HJ et al. Impact of early personal-
history characteristics on the pace of aging: implications for clinical
trials of therapies to slow aging and extend healthspan. Aging Cell

2017;16:644–51.

3. Horan JM, Widom CS. From childhood maltreatment to allo-
static load in adulthood: the role of social support. Child Maltreat

2015;20:229–39.

4. Miller GE, Chen E, Parker KJ. Psychological stress in childhood
and susceptibility to the chronic diseases of aging: moving toward
a model of behavioral and biological mechanisms. Psychol Bull

2011;137:959–97.

5. Felitti VJ, Anda RF, Nordenberg D et al. Relationship of childhood
abuse and household dysfunction to many of the leading causes of
death in adults: the Adverse Childhood Experiences (ACE) Study. Am

J Prev Med 1998;14(4):245–58.

6. Hager AD, Runtz MG. Physical and psychological maltreatment in
childhood and later health problems in women: an exploratory inves-
tigation of the roles of perceived stress and coping strategies. Child

Abuse Negl 2012;36:393–403.

7. Min MO, Minnes S, Kim H, Singer LT. Pathways linking child-
hood maltreatment and adult physical health. Child Abuse Negl

2013;37:361–73.

8. Rose SMSF, Xie D, Stineman M. Adverse childhood experiences and
disability in US adults. PM&R 2014;6:670–80.

9. Kiecolt-Glaser JK, Newton TL. Marriage and health: his and hers.
Psychol Bull 2001;127(4):472–503.

10. Robles TF, Slatcher RB, Trombello JM, McGinn MM. Marital
quality and health: a meta-analytic review. Psychol Bull 2014;140(1):
140–87.

11. Kendall-Tackett K. The health effects of childhood abuse: four
pathways by which abuse can influence health. Child Abuse Negl

2002;26(6-7):715–29.

12. Irish L, Kobayashi I, Delahanty DL. Long-term physical health con-
sequences of childhood sexual abuse: a meta-analytic review. J Pediatr

Psychol 2010;35:450–61.

13. Sachs-Ericsson N, Medley AN, Kendall-Tackett K, Taylor J. Child-
hood abuse and current health problems among older adults: the
mediating role of self-efficacy. Psychol Violence 2011;1(2):106–20.

14. Afifi TO, MacMillan HL, Boyle M et al. Child abuse and physical health
in adulthood. Health Rep 2016;14:245–58.

15. Chartier MJ, Walker JR, Naimark B. Health risk behaviors and mental
health problems as mediators of the relationship between childhood
abuse and adult health. Am J Public Health 2009;99:847–54.

16. Renna ME, Peng J, Shrout MR et al. Childhood abuse histories pre-
dict steeper inflammatory trajectories across time. Brain Behav Immun

2021;91:541–5.

17. Lee C, Tsenkova V, Carr D. Childhood trauma and metabolic syn-
drome in men and women. Soc Sci Med 2014;105:122–30.

18. Schafer MH, Morton PM, Ferraro KF. Child maltreatment and adult
health in a national sample: Heterogeneous relational contexts, diver-
gent effects? Child Abuse Negl 2014;38(3):395–406.

19. Furman D, Campisi J, Verdin E et al. Chronic inflammation in the
etiology of disease across the life span. Nat Med 2019;25:1822–32.

20. Uchino BN, Cacioppo JT, Kiecolt-Glaser JK. The relationship
between social support and physiological processes: a review with
emphasis on underlying mechanisms and implications for health.
Psychol Bull 1996;119:488.

21. Woods SB, Priest JB, Roberson PN. Family versus intimate partners:
Estimating who matters more for health in a 20-year longitudinal
study. J Fam Psychol 2019;34:247–56.

D
ow

nloaded from
 https://academ

ic.oup.com
/jpubhealth/article/45/2/e332/6611062 by U

niversity of C
algary user on 20 July 2023

https://academic.oup.com/jpubhealth/article-lookup/doi/10.1093/pubmed/fdac063#supplementary-data
http://dx.doi.org/10.3886/ICPSR02760.v19
http://dx.doi.org/10.3886/ICPSR04652.v7
http://dx.doi.org/10.3886/ICPSR04652.v7
http://dx.doi.org/10.3886/ICPSR36346.v7
http://dx.doi.org/10.3886/ICPSR36346.v7
https://www.cdc.gov/chronicdisease/about/index.htm#:~:text=Chronic%20diseases%20are%20defined%20broadly,disability%20in%20the%20United%20States
https://www.cdc.gov/chronicdisease/about/index.htm#:~:text=Chronic%20diseases%20are%20defined%20broadly,disability%20in%20the%20United%20States
https://www.cdc.gov/chronicdisease/about/index.htm#:~:text=Chronic%20diseases%20are%20defined%20broadly,disability%20in%20the%20United%20States
https://www.cdc.gov/chronicdisease/about/index.htm#:~:text=Chronic%20diseases%20are%20defined%20broadly,disability%20in%20the%20United%20States


e338 JOURNAL OF PUBLIC HEALTH

22. Walen HR, Lachman ME. Social support and strain from partner,
family, and friends: costs and benefits for men and women in adult-
hood. J Soc Pers Relat 2000;17(1):5–30.

23. Springer KW. Childhood physical abuse and midlife physical health:
testing a multi-pathway life course model. Soc Sci Med 2009;69:
138–46.

24. Thoits PA. Mechanisms linking social ties and support to physical and
mental health. J Health Soc Behav 2011;52:145–61.

25. Nelson J, Klumparendt A, Doebler P, Ehring T. Childhood mal-
treatment and characteristics of adult depression: meta-analysis. Br

J Psychiatry 2017;210(2):96–104.

26. Yan LL, Daviglus ML, Liu K et al. Midlife body mass index
and hospitalization and mortality in older age. JAMA 2006;295:
190–8.

27. Park K, Yang TC. The long-term effects of self-esteem on depression:
the roles of alcohol and substance use during young adulthood. Sociol

Q 2017;58(3):429–46.

28. Ryff C, Almeida, D, Ayanian, J. Midlife in the United States (MIDUS
3), (2013–2014). Ann Arbor, MI: Inter-university Consortium for
Political and Social Research [distributor], 2019-04-30.

29. Rueggeberg R, Wrosch C, Miller GE. The different roles of perceived
stress in the association between older adults’ physical activity and
physical health. Health Psychol 2012;31(2):164–71.

30. Danese A, Pariante CM, Caspi A et al. Childhood maltreatment
predicts adult inflammation in a life-course study. Proc Natl Acad Sci

2007;104(4):1319–24.

31. van der Kolk BA. The neurobiology of childhood trauma and abuse.
Child Adolesc Psychiatr Clin N Am 2003;12:293–317.

32. Heim C, Shugart M, Craighead WE, Nemeroff CB. Neurobiological
and psychiatric consequences of child abuse and neglect. Dev Psy-

chobiol 2010;52(7):671–90.

33. Larsson SC, Bäck M, Rees JM et al. Body mass index and body com-
position in relation to 14 cardiovascular conditions in UK Biobank: a
Mendelian randomization study. Eur Heart J 2020;41(2):221–6.

D
ow

nloaded from
 https://academ

ic.oup.com
/jpubhealth/article/45/2/e332/6611062 by U

niversity of C
algary user on 20 July 2023


	 Childhood embedded: childhood abuse and chronic physical health conditions over a 10-year period
	Childhood abuse and adult physical health
	Method
	Results
	Discussion
	Conclusion
	Funding
	Supplementary data
	Data Availability Statement




