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As with hand-annotated proof corrections, the important points are to communicate
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complete information to allow us to make the necessary changes to your article so it is 
ready for publication. Do not use tools that incorporate changes to the text in such a way 
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1

REPRINTS 

Authors have two options for ordering reprints: 
Authors who need to use purchase orders may order 
reprints from the standard Purchase Order Service. 
For a substantially lower price, authors may use the 
Prepaid Service. The rate schedules on page 3 give 
the prices for each service. All international prices 
include shipping via WWDS. All domestic shipments 
will be made via UPS. We request that you do not 
use Post Office box numbers; provide a full street 
address if possible. Authors may request expedited 
shipping – the additional cost will be billed. You are 
required to pay all duties that apply.  

• Prepaid Service: To take advantage of this lower 
price option, submit your credit card information 
with your order or enclose a money order, 
certified check, or personal check.  The prices 
given on page 3 include postage. 

• Purchase Order Service:  Reprint orders that 
are not prepaid must be accompanied by a 
purchase order.  Cadmus Reprints will bill you 
later for the cost of the reprints. Do not send 
remittance with the reprint order form and 
purchase order.  Remember that the price you 
see on page 3 includes postage, so it is the exact 
amount you will be billed. (Exception: Authors 
requesting expedited shipping will be billed the 
additional cost.)

Complete the order form on the next page and 
return it to Cadmus Reprints (not to APA). Only one 
order form is provided – include your coauthors’ 
orders on this form or make photocopies of the order 
form for your coauthors. Check the box for either the 
prepaid service or the purchase order service. Give 
explicit instructions for all authors receiving reprints, 
using the space at the bottom of the order form.  

To determine the cost of the reprints, count the 
number of pages in the printed article and refer to
the rate schedules on page 3. For example, if your 
article is 11 pages long, you want 100 reprints, you 
live in the United States, and you are using the 
prepaid service, your total cost would be $252. If 
your proof includes a page of queries following the
text, do not include the query page in your article
page count. 

Send the order form to Cadmus Reprints when you 
return the page proofs. Reprints will be mailed within 
two weeks of the publication of the journal. Orders 
received after the issue goes to press will be 
processed with the next issue. 

Where to Order Reprints

Send your order form with credit card information, 
money order, certified check, personal check, or 
purchase order in the amount indicated on the rate 
schedule to: 

Cadmus Reprints 
P.O. Box 822942 

Philadelphia, Pa 19182-2942 

Phone: (410) 943-0629 FAX: (877) 705-1373 

Personal checks must clear before reprints are 
processed. There is a $30.00 charge for 

returned checks.

                      



2

                                                               2014 REPRINT ORDER FORM 
APA Journal Authors: To order reprints, complete all sections of this form. Please read the instructions on page 1. 

SEND the reprint order and 
       (1) credit card number, or
       (2) money order/certified check, or 
       (3) approved purchase order, or 
       (4) check   
to: 

                   

BILLING NAME 

  
ORGANIZATION   

ADDRESS (no P.O. Box)  

                                        

CITY                                  STATE                      ZIP CODE  

ARTICLE TITLE 

AUTHOR  

PAYMENT METHOD: CHECK ONE: 

___ CREDIT CARD                 CARD NUMBER ________________________                                      

______ VISA                    EXPIRATION DATE  _____________________ 

        ______ MASTERCARD    SIGNATURE ___________________________  

___  MONEY ORDER/CERT. CHECK (make payable to Cadmus Reprints)  

___  APPROVED PURCHASE ORDER (original PO must be attached) 

___  CHECK (shipment delayed until check clears) 

COMPLETE SHIPPING LABEL below. No P.O. Boxes. 
Include phone number on international shipments. International 
shipments can be made via AIR for additional charges; please indicate  
in Special Shipping Instructions if you desire this expedited service. 

DATE          

  
PHONE #    

FAX #         

E-MAIL        

REPRINTS INCLUDE COLOR?     YES      NO 

# OF TOTAL ARTICLE PAGES     

  
# OF REPRINTS   

# OF COVERS      

COMPUTE COST OF ORDER

PRICE (per chart)     $               

  
Add’l for Covers      $                 

SUBTOTAL      $                        

PA residents add 6% tax     $     

Add’l for Expedited Shipping  $                 

TOTAL       $                             

(TYPE OR PRINT MAILING LABEL BELOW)                                      

                                                                                                                                                      

      SHIP TO:                                     Phone No. ____________________ 

Name   _________________________________________________ 

Address ________________________________________________ 

_______________________________________________________ 

      City ____________________ State __________ Zip _____________ 

     Expedited Service (enter service required): _____________________ 

    Cadmus Reprints
     P.O. Box 822942 
     Philadelphia, PA 19182-2942

3880951

2013-1455

Health Psychology



3

              

RATES EFFECTIVE WITH 2014 ISSUES 

# of 

Pages
50 100 200 300 400 500

# of 

Pages
50 100 200 300 400 500

1-4 $110 $150 $170 $232 $296 $360 1-4 $240 $410 $580 $780 $906 $992 

5-8 $144 $194 $294 $390 $490 $592 5-8 $378 $496 $742 $1,088 $1,318 $1,542 

9-12 $186 $252 $400 $556 $714 $876 9-12 $418 $550 $858 $1,264 $1,662 $1,968 

13-16 $214 $314 $512 $714 $918 $1,116 13-16 $452 $594 $980 $1,438 $1,900 $2,356 

17-20 $252 $374 $618 $880 $1,128 $1,384 17-20 $496 $642 $1,108 $1,624 $2,136 $2,752 

21-24 $292 $428 $732 $1,038 $1,336 $1,646 21-24 $542 $692 $1,238 $1,806 $2,376 $3,160 

25-28 $330 $496 $848 $1,196 $1,594 $1,980 25-28 $708 $1,032 $1,752 $2,514 $3,222 $4,080 

29-32 $368 $558 $958 $1,370 $1,794 $2,212 29-32 $878 $1,366 $2,252 $3,222 $4,060 $5,018 

33-36 $406 $620 $1,076 $1,548 $1,994 $2,440 33-36 $1,046 $1,700 $2,760 $3,932 $4,900 $5,954 

37-40 $438 $686 $1,190 $1,722 $2,194 $2,670 37-40 $1,212 $2,036 $3,264 $4,642 $5,740 $6,890 

41-44 $486 $746 $1,308 $1,898 $2,394 $2,898 41-44 $1,382 $2,368 $3,772 $5,350 $6,578 $7,826 

45-48 $520 $814 $1,424 $2,072 $2,592 $3,128 45-48 $1,548 $2,708 $4,278 $6,060 $7,418 $8,762 

Covers $136 $152 $202 $252 $310 $364 Covers $136 $152 $202 $252 $310 $364 

# of 

Pages
50 100 200 300 400 500

# of 

Pages
50 100 200 300 400 500

1-4 $166 $200 $248 $354 $450 $556 1-4 $296 $462 $658 $900 $1,060 $1,188 

5-8 $230 $272 $446 $610 $780 $952 5-8 $464 $574 $896 $1,306 $1,606 $1,900 

9-12 $310 $372 $618 $886 $1,134 $1,402 9-12 $542 $670 $1,078 $1,594 $2,082 $2,496 

13-16 $370 $468 $802 $1,136 $1,474 $1,806 13-16 $610 $750 $1,270 $1,860 $2,458 $3,046 

17-20 $450 $570 $976 $1,408 $1,818 $2,234 17-20 $694 $838 $1,466 $2,152 $2,826 $3,604 

21-24 $516 $652 $1,156 $1,660 $2,160 $2,664 21-24 $768 $916 $1,660 $2,430 $3,200 $4,176 

25-28 $600 $758 $1,330 $1,912 $2,544 $3,160 25-28 $980 $1,294 $2,234 $3,228 $4,172 $5,260 

29-32 $664 $848 $1,516 $2,194 $2,878 $3,558 29-32 $1,174 $1,656 $2,808 $4,048 $5,144 $6,364 

33-36 $728 $940 $1,702 $2,474 $3,184 $3,956 33-36 $1,370 $2,018 $3,386 $4,860 $6,090 $7,470 

37-40 $794 $1,032 $1,864 $2,752 $3,514 $4,352 37-40 $1,568 $2,382 $3,938 $5,672 $7,058 $8,574 

41-44 $870 $1,124 $2,050 $3,030 $3,842 $4,750 41-44 $1,764 $2,746 $4,514 $6,484 $8,028 $9,678 

45-48 $934 $1,216 $2,236 $3,308 $5,522 $5,146 45-48 $1,962 $3,110 $5,090 $7,296 $10,346 $10,782 

Covers $196 $210 $300 $412 $522 $630 Covers $196 $210 $300 $412 $522 $630 

Color Reprint Prices Prepaid

Domestic (USA only)

Color Reprint Prices Prepaid

International (includes Canada and Mexico)

Black and White Reprint Prices Prepaid

  Domestic (USA only)

Black and White Reprint Prices Prepaid

  International (includes Canada and Mexico)

Additional Rates 
Set title page, each      $16.00
 Each extra mailing       $32.00
Remake pages, each   $50.00



4

RATES EFFECTIVE WITH 2014 ISSUES 

# of 

Pages
50 100 200 300 400 500

# of 

Pages
50 100 200 300 400 500

1-4 $120 $162 $184 $252 $322 $390 1-4 $260 $446 $628 $846 $984 $1,076 

5-8 $156 $210 $318 $422 $532 $644 5-8 $410 $538 $806 $1,180 $1,430 $1,674 

9-12 $202 $274 $434 $604 $774 $950 9-12 $454 $596 $932 $1,372 $1,804 $2,136 

13-16 $232 $340 $556 $774 $996 $1,210 13-16 $490 $644 $1,064 $1,560 $2,062 $2,556 

17-20 $274 $406 $670 $956 $1,224 $1,500 17-20 $538 $698 $1,202 $1,762 $2,318 $2,986 

21-24 $316 $464 $794 $1,126 $1,450 $1,786 21-24 $590 $750 $1,342 $1,960 $2,578 $3,428 

25-28 $358 $538 $920 $1,298 $1,730 $2,148 25-28 $770 $1,120 $1,900 $2,728 $3,496 $4,428 

29-32 $398 $606 $1,040 $1,488 $1,946 $2,400 29-32 $952 $1,482 $2,444 $3,496 $4,406 $5,444 

33-36 $440 $674 $1,168 $1,678 $2,164 $2,648 33-36 $1,136 $1,844 $2,994 $4,266 $5,316 $6,460 

37-40 $476 $744 $1,292 $1,868 $2,380 $2,896 37-40 $1,316 $2,210 $3,542 $5,036 $6,226 $7,566 

41-44 $528 $810 $1,418 $2,058 $2,596 $3,144 41-44 $1,498 $2,570 $4,092 $5,806 $7,138 $8,492 

45-48 $564 $882 $1,544 $2,248 $2,814 $3,392 45-48 $1,678 $2,938 $4,642 $6,576 $8,048 $9,506 

Covers $148 $166 $218 $274 $338 $396 Covers $148 $166 $218 $274 $338 $396 

# of 

Pages
50 100 200 300 400 500

# of 

Pages
50 100 200 300 400 500

1-4 $180 $218 $268 $384 $488 $602 1-4 $320 $500 $712 $976 $1,150 $1,288 

5-8 $250 $294 $484 $660 $846 $1,032 5-8 $504 $622 $972 $1,418 $1,742 $2,062 

9-12 $336 $404 $672 $960 $1,230 $1,522 9-12 $588 $728 $1,170 $1,728 $2,260 $2,708 

13-16 $402 $508 $870 $1,232 $1,598 $1,960 13-16 $662 $812 $1,378 $2,018 $2,666 $3,304 

17-20 $488 $618 $1,058 $1,528 $1,972 $2,424 17-20 $754 $910 $1,592 $2,334 $3,066 $3,910 

21-24 $560 $708 $1,254 $1,802 $2,344 $2,890 21-24 $832 $994 $1,802 $2,636 $3,472 $4,532 

25-28 $652 $822 $1,444 $2,074 $2,762 $3,428 25-28 $1,062 $1,404 $2,422 $3,504 $4,526 $5,708 

29-32 $720 $920 $1,644 $2,382 $3,122 $3,860 29-32 $1,274 $1,796 $3,048 $4,392 $5,582 $6,904 

33-36 $790 $1,018 $1,846 $2,684 $3,454 $4,292 33-36 $1,486 $2,190 $3,872 $5,272 $6,606 $8,104 

37-40 $860 $1,118 $2,022 $2,986 $3,812 $4,722 37-40 $1,700 $2,584 $4,272 $6,154 $7,658 $9,302 

41-44 $944 $1,218 $2,224 $3,288 $4,170 $5,154 41-44 $1,914 $2,978 $4,898 $7,036 $8,710 $10,500 

45-48 $1,014 $1,318 $2,426 $3,590 $5,990 $5,584 45-48 $2,130 $3,374 $5,524 $7,916 $11,226 $11,698 

Covers $212 $226 $326 $448 $566 $682 Covers $212 $226 $326 $448 $566 $682 

Black and White Reprint Prices Purchase Order

  Domestic (USA only)

Black and White Reprint Prices Purchase Order

   International (includes Canada and Mexico)

Color Reprint Prices Purchase Order

Domestic (USA only)

Color Reprint Prices Purchase Order

International (includes Canada and Mexico)

Additional Rates 
Set title page, each      $16.00
 Each extra mailing       $32.00
Remake pages, each   $50.00



5

Subscriptions and Special Offers 

In addition to purchasing reprints of their articles, authors may purchase an annual subscription, purchase an individual issue of the journal (at a reduced 
rate), or request an individual issue at no cost under special “hardship” circumstances.  To place your order online, visit 
http://www.apa.org/pubs/journals/subscriptions.aspx; or you may fill out the order form below (including the mailing label) and send the completed form and 
your check or credit card information to the address listed on the order form. 

    
For information about becoming a member of the American Psychological Association, visit http://www.apa.org/membership/index.aspx; or call the 
Membership Office at 1-800-374-2721. 

    2014 APA Journal Subscription Rates 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
Instructions: Check the appropriate box, enter journal title and price 
information, and complete the mailing label in the right column. Enclose 
a check made out to the American Psychological Association, and 
mail it with the form to the APA Order Department or complete the credit 
card information below.  Orders can also be placed online at 
http://www.apa.org/pubs/journals/subscriptions.aspx. 

  Annual Subscription (available on January-December basis only).           
To subscribe, specify calendar year of the subscription. Refer to the 
Subscription Rates shown above. 

      Journal: _____________________________________________ 

      Calendar year of subscription: ___________ Price: ___________ 

Special Offers! If you are a journal article author, you may take 
advantage of two Special Offers. 

  Individual Copy.  You may order individual copies of the entire   
issue in which your article appears. As an author, you receive a 
special reduced rate of $5 per copy for up to a maximum of 25 
copies. No phone requests accepted. 

     
        Journal: ____________________________________________ 

        Vol. no.: _______  Issue no.: _______  Issue month: _________   

         ____ copies @ $5 a copy =  $________ (order amount) 
                                                       +________ (handling; see below)  
                          TOTAL enclosed: $________

Shipping & Handling Fees 

Order amount: 
 U.S. & Puerto Rico Guaranteed 

Non-U.S.* 

Economy 

Non-U.S.** 

Up to $14.99 $5.00 $50.00 $15.00 

$15 to $59.99 $6.00 $75.00 $16.00 

 $60.00+ 10% Order Total $125.00 $20.00 

*International rates for guaranteed service are estimates. 

**I agree that international economy service is non-guaranteed and does not 
provide tracking or date/time specific delivery.  Delivery time for this level of 
service can take up to 8 weeks.  If this level of service is selected, APA will not 

be held liable and will not honor any claims for undelivered, delayed, or lost 
shipments. 

   Hardship Request. If you do not have a personal subscription to    
the journal and you do not have access to an institutional or 
departmental subscription copy, you may obtain a single copy of 
the issue in which your article appears at no cost by filing out the 
information below. 

        Journal:  ___________________________________________ 

        Vol. no. : _________________ Issue no.: _________________ 

        Issue month: ________________________________________ 

       
CREDIT CARD PAYMENT 

___ VISA   ___ MASTERCARD   ___ AMERICAN EXPRESS 
                                                                                                       
CARD NUMBER__________________________________________                 

Expire Date ___________ Signature __________________________  

       
                 PRINT CLEARLY – THIS IS YOUR MAILING LABEL 

            

Send the completed form and your check, made out to the American 
Psychological Association, or your credit card information to: 

APA Order Department 
750 First Street, NE 

Washington, DC 20002-4242 

All orders must be prepaid. Allow 4-6 weeks after the journal is 
published for delivery of a single copy or the first copy of a 

subscription. 

     SHIP TO:                 Phone No. ____________________

Name   _______________________________________ 

Address ______________________________________ 

_____________________________________________ 

      City ________________  State ________ Zip ________ 

      Expedited Service (enter service required): ___________

Journal* 

Non-
Agent 

Individual 
Rate 

APA 
Member 

Rate 
Journal* 

Non-
Agent 

Individual 
Rate 

APA 
Member 

Rate 

American Psychologist $ 361 $   12 Jrnl of Family Psychology $ 195 $   66 
Behavioral Neuroscience $ 373 $ 173 Jrnl of Personality & Social Psychology $ 636 $ 258 
Developmental Psychology $ 455 $ 184 Neuropsychology $ 195 $   66 
Emotion $ 125 $   66 Professional Psych: Research & Practice $ 170 $   61 
Experimental & Clinical Psychopharmacology $ 195 $   61 Psychological Assessment $ 195 $   61 
Jrnl of Abnormal Psychology $ 208 $   83 Psychological Bulletin $ 325 $ 117 
Jrnl of Applied Psychology $ 455 $ 125 Psychological Methods $ 125 $   61 
Jrnl of Comparative Psychology $ 125 $   61 Psychological Review $ 208 $   87 
Jrnl of Consulting & Clinical Psychology $ 325 $ 139 Psychology & Aging $ 208 $   83 
Jrnl of Counseling Psychology $ 170 $   61 Psychology of Addictive Behaviors $ 125 $   87 
Jrnl of Educational Psychology $ 208 $   89 Psychology, Public Policy, and Law $ 125 $   61 
JEP: Animal Learning and Cognition $ 125 $   61 Rehabilitation Psychology $ 125 $   61
JEP: Applied $ 125 $   61 Clinician’s Research Digest – Adult  $ 125 $   61 
JEP: General $ 125 $   61    Populations   
JEP: Human Perception, and Performance $ 455 $ 184 Clinician’s Research Digest – Child and  $ 125 $   61 
JEP: Learning, Memory, and Cognition $ 455 $ 184    Adolescent Populations   

    

*For journal descriptions, see APA’s website: http://www.apa.org/pubs/journals



The Lasting Legacy of Childhood Adversity for Disease Risk in Later Life

Cathal McCrory and Cara Dooley
Trinity College Dublin

Richard Layte
Economic and Social Research Institute, Dublin, Ireland

Rose Anne Kenny
Trinity College Dublin

Objective: There has been an increased interest in the role of the childhood social environment in the
etiology of adult diseases in recent years. The present study examines whether the experience of adversity
during childhood increases risk for disease in later life independent of later life socioeconomic,
behavioral, and psychosocial factors. Method: The study involved a nationally representative sample of
6,912 persons aged 50 years and older who were participating in the first wave of the Irish Longitudinal
Study on Ageing. Childhood adversity was indexed using a 4-item measure that captured challenging and
potentially noxious childhood environmental exposures including, socioeconomic disadvantage, sub-
stance abuse among parents, physical abuse, and sexual abuse. A doctor diagnosis of disease across 9
chronic disease types represented the primary outcome variables. Results: The experience of adversity
during childhood was associated with increased risk of disease in midlife and older ages across a large
number of chronic disease types including cardiovascular disease, lung disease, and emotional, nervous,
or psychiatric disorders. Analysis of the dose-response pattern revealed positively graded associations
between the number of adverse events experienced during childhood and the occurrence of chronic
disease in later life. Cox proportional hazard models revealed that the experience of adversity during
childhood was associated with earlier age of onset for any physical disease type or emotional, nervous,
or psychiatric disorders. Conclusions: These findings indicate that childhood may represent a sensitive
or critical period in the development of disease and reinforces the necessity of adopting a life-course
approach to the study of chronic diseases.

Keywords: adversity, disease, childhood, stress, cohort study, TILDA

Much evidence has accumulated in recent years to support the view
that the experience of adversity in early life may compromise longer-
term health and wellbeing (Ben-Shlomo & Kuh, 2002; Miller, Chen,
& Parker, 2011). Indeed, an increasing body of research finds inde-
pendent and persisting effects of childhood health (Banks, Oldfield, &
Smith, 2011; Goodman, Joyce, & Smith, 2011) and material disad-
vantage (Blackwell, Hayward, & Crimmins, 2001) for disease risk in
later life adjusting for later life factors. Other studies have docu-
mented deleterious effects of other types of childhood adversities
including family dysfunction, parental illness, and different forms of
neglect and abuse for risk of physical diseases and psychopathology
in later life (Anda et al., 2009; Benjet, Borges, & Medina-Mora, 2010;
Clark, Caldwell, Power, & Stansfeld, 2010; Dong et al., 2004; Wilson
et al., 2006). But how does the experience of adversity during child-
hood increase risk for disease in later life?

One line of reasoning is that childhood adversity is a distal factor
exerting its influence through more proximal risk factors such as
lower educational attainment leading to lower occupational position
and income, which determine material conditions in adulthood (e.g.,
substandard housing, dietary quality, fuel poverty) and increases the
risk of engaging in a variety of health-compromising lifestyle behav-
iors that are known to be damaging to health. A second set of
explanatory models afford greater weight to the role of the psychos-
ocial environment in the etiological pathway from adversity to disease
(Repetti, Taylor, & Seeman, 2002; Taylor, Repetti, & Seeman, 1997).
Individuals who grow up in risky social environments may develop
specific types of coping styles, emotion regulation strategies, and
social cognitions that both increase stress exposure and shape the
manner in which individuals respond to stress. For example, less
responsive and harsher parenting is associated with difficulties in
socioemotional adjustment, and children who are more emotionally
reactive also tend to be more physiologically reactive (Repetti et al.,
2002). Impaired self-regulation may leave children poorly equipped to
manage environmental demands contributing to the development of
maladaptive coping strategies (e.g., alcohol abuse) or highly reactive
emotional states (i.e., anger and hostility) that are associated with
increased susceptibility to disease.

A third set of explanatory models focuses on the psychobiolog-
ical pathways (i.e., neuroendocrine and immunologic) through
which early adversity may compromise longer-term health. The
neurobiological response to stress induces activation in two neuro-

Cathal McCrory and Cara Dooley, The Irish Longitudinal Study on
Ageing (TILDA), Department of Medical Gerontology, Trinity College
Dublin; Richard Layte, Department of ●●●, Economic and Social Research
Institute, Dublin, Ireland; Rose Anne Kenny, TILDA, Department of
Medical Gerontology, Trinity College Dublin.

Cathal McCrory was supported by a Health Research Board of Ireland grant
(ICE/2011/7) under the Interdisciplinary Capacity Enhancement programme.

Correspondence concerning this article should be addressed to Cathal
McCrory, Trinity College Dublin, Dublin, Ireland. E-mail: mccrorc@tcd.ie
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endocrine pathways—the sympathetic nervous system and the
hypothalamic–pituitary–adrenal axis—that are central to the stress
response (Conrad, 2008). Chronic activation of these systems may
cause imbalances in the array of biochemical mediators that are
involved with initiating, maintaining, and inhibiting the stress
response. As a consequence, these physiological systems become
chronically dysregulated over time leading to greater “wear and
tear” on the body and increased vulnerability to disease (McEwen,
2008). That the experience of adversity in childhood can induce
changes in physiological systems that influence disease risk in
later life is supported by the results of recent studies that have
documented changes in a number of biological parameters in
response to early childhood stressors (Miller et al., 2009; Slopen,
Kubzansky, McLaughlin, & Koenen, 2013).

Despite the burgeoning literature that finds links between early
adversity and disease in later life, a number of fundamental ques-
tions remains unanswered. First, does the accumulation of adverse
exposures during childhood increase risk of disease in a graded
manner? Although a series of papers from the Adverse Childhood
Experiences Study has documented graded relationships between
adversity in early life and chronic disease in later life (Anda et al.,
2009; Dong et al., 2004; Felitti et al., 1998), these studies do not
routinely control for later life socioeconomic or lifestyle related
factors, so the possibility remains that the association arises simply
because childhood adversity serves as a particularly robust marker
of lifetime socioeconomic status (SES). Moreover, few studies
control for the experience of stressful life events during adulthood.
Doing so is important to rule out the idea that stress in early life
simply predicts continuing exposure to episodic life events that are
damaging to health (i.e., accumulation hypothesis; Ben-Shlomo &
Kuh, 2002).

A related issue is whether cumulative adversity is associated
with earlier age of disease onset. This is an important theoretical
and empirical issue. If exposure to stress causes greater wear and
tear on physiological systems, and childhood represents a critical/
sensitive period of vulnerability (Miller et al., 2011), then one
might expect that greater exposure to stress in early life will be
associated with earlier age of disease onset and comorbidity of
disease types. Unfortunately this issue has not been subjected to
the type of systematic investigation such an important question
warrants, possibly because very few prospective studies have
cohort members in the age range where chronic diseases of ageing
are highly prevalent (Haas, 2007).

Finally, this study also examines the relationship between the
experience of early adversity and a wide array of disease types.
Evans & Kim (2010) contend that most of the data on multiple risk
exposure relates to cognitive and socioemotional outcomes rather
than physical health, so the present study will help fill this deficit.
Doing so is important in order to establish whether the experience
of stress acts on general or specific mechanisms. McEwen has
speculated that the limbic system (particularly the hippocampus
and amygdala) and the cardiovascular system may be particularly
vulnerable to the effects of stress (McEwen, 2004; McEwen &
Gianaros, 2010). If the stress pathway is implicated, it follows
therefore that the experience of adversity in early life will be more
strongly associated with psychiatric disorders and diseases of the
cardiovascular system compared with other disease types.

This study uses retrospective cross-sectional data from the first
wave of The Irish Longitudinal Study on Ageing (TILDA) to

explore whether the experience of adversity in early life (disad-
vantaged socioeconomic circumstances, parental substance abuse,
physical abuse, and sexual abuse) is associated with increased risk
of disease in later life controlling for a range of potentially con-
founding factors. Following from the discussion above it is hy-
pothesized that (a) the experience of adversity in early life will
increase risk for disease in later life independent of later life
factors, (b) the risk of disease in later life will increase in a graded
manner with the number of stressors to which children were
exposed during childhood independent of later life factors, and (c)
that the experience of adversity in early life will be associated with
earlier age of disease onset and comorbidity of disease types.

Materials and Method

Sample

The sample was generated using a three-stage selection process
and the Irish Geodirectory (a database of private residential ad-
dresses) as the sampling frame. Subdivisions of district electoral
divisions, prestratified by socioeconomic status, age and geograph-
ical location served as the primary sampling units. The second
stage involved the selection of a random sample of 40 addresses
from within each of 640 primary sampling units, resulting in an
initial sample of 25,600 addresses. The third stage involved the
attempted recruitment of all members of the household at these
addresses aged 50 years and over (and their spouse/partner of any
age). The response rate was defined as the proportion of house-
holds including an eligible participant from whom an interview
was successfully obtained. A response rate of 62% was achieved at
the household level resulting in a final sample of 8,175 respon-
dents aged 50 years or over. As part of the household component
of the survey, respondents completed a computer-assisted personal
interview administered by a trained interviewer. Respondents also
completed a postal self-completion questionnaire (SCQ), which
contained further questions on sensitive topics. A total of 6,912
respondents (84.6%) returned a completed SCQ. Comparisons of
the characteristics of TILDA respondents with data available from
the 2010 Quarterly National Household Survey revealed that those
individuals with lower levels of educational attainment are under-
represented in TILDA, and there are minor differences in response
rate among particular age and gender groups.

To account for sampling design (stratification and clustering),
inverse probability weights were constructed (based on education,
age, gender, and geographical location) using the Quarterly Na-
tional Household Survey. A separate weight was used in the
present analysis to take account of differential nonresponse at the
unit level (i.e., nonresponse to the SCQ). The derived estimates are
therefore nationally representative of the Irish population aged 50
years and over. A more detailed description of TILDA survey
methodology, weighting, and sample design is available elsewhere
(Whelan & Savva, 2013). Ethical approval for the study was
granted by the Trinity College Dublin Research Ethics Committee.

Outcome Variables: Disease Measures
and Age at Diagnosis

Respondents to the TILDA survey were asked, “Has a doctor
ever told you that you have any of the following conditions?” and
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were presented with the following list: (a) cardiovascular disease
types (angina, heart attack, heart failure, stroke, TIA, heart murmur
and “other types of heart trouble”), (b) asthma, (c) lung disease, (d)
osteoporosis, (e) cancer, (f) arthritis, (g) diabetes, (h) ulcers (stom-
ach and varicose). Respondents were also asked whether they had
ever been diagnosed with any (i) emotional, nervous, or psychiat-
ric disorders, which included depression, anxious disorders, mood
disorders, and psychoses. Respondents reporting two or more
disease types were characterized as having comorbidity. Valida-
tion studies have shown that self-reports of disease obtained using
questionnaire methods have good concordance with administrative
medical records (Okura, Urban, Mahoney, Jacobsen, & Rodehef-
fer, 2004), particularly for chronic diseases that have clear diag-
nostic criteria that are easily communicated to the patient (Haap-
anen, Miilunpalo, Pasanen, Oja, & Vuori, 1997).

Respondents who indicated that they had received a doctor
diagnosis of cardiovascular disease, arthritis, diabetes, cancer, or
any emotional, nervous, or psychiatric disorders were asked a
further question to ascertain the age at which the illness was first
diagnosed. A composite age at “any physical disease” onset vari-
able was derived by calculating the earliest age at which physical
disease onset occurred across any of the physical disease types for
which information existed regarding age at diagnosis (i.e., cardio-
vascular disease, arthritis, diabetes, or cancer). In effect, this
allows one to derive separate estimates for age at disease onset for
(a) each individual physical disease, (b) any physical disease, or
(c) any emotional, nervous, or psychiatric disorder.

Limited psychometric information exists regarding the reliabil-
ity of retrospectively recalled age of onset over long intervals.
However, a Swedish study that examined recall of age of onset
among asthmatics over a 10-year follow-up period reported strong
correspondence when participant-reported age at diagnosis was
compared with objective clinic-based records that were obtained at
baseline by means of a structured interview with specialized nurs-
ing staff. The median difference between the true year of onset as
established at the clinical interview, and respondent recall of age at
diagnosis at time of follow-up 10 years later was 0 years. They also
found that only 12% of the sample deviated by more than 5 years
from their true age at diagnosis (as established at the baseline
interview) at time of follow-up (Torén, Palmqvist, Lowhagen,
Balder, & Tunsater, 2006). A separate study that examined recall
of age of onset of depression following diagnosis over a 4-year
recall period found that reliability of age of onset of major depres-
sion was excellent (Prusoff, Merikangas, & Weissman, 1988).

Predictor Variables: Childhood Adversity Measures

Five dichotomously scored, retrospectively recalled life events
occurring before the age of 18 years were used to measure child-
hood adversity. Three items were adapted from the 22-item life-
time trauma list (Krause, Shaw, & Cairney, 2004) and have been
previously used in the U.S. Health and Retirement Study. Two of
the items asked whether the respondent had experienced physical
abuse by a parent, or physical abuse by some other person, prior to
18 years of age. The third item asked whether either of the
respondent’s parents drank or used drugs so often it caused prob-
lems in the family (before the respondent was 18 years of age).
Two additional items were added to ascertain whether the respon-
dent had experienced sexual abuse by a parent, or sexual abuse by

some other person, prior to 18 years of age. Responses to the two
physical abuse questions were aggregated to create a binary phys-
ical abuse variable (0/1). Similarly, responses to the two sexual
abuse questions were aggregated to create a binary sexual abuse
variable (0/1).

These major life event measures were supplemented by an
additional item that was designed to tap socioeconomic adversity
in early life. Respondents were asked to rate the financial circum-
stances of the household between birth and 14 years of age on a
3-point response scale: pretty well off financially, about average,
poor. A binary response was derived by setting those growing up
“poor” � 1. Studies have demonstrated reasonable concordance
between recall of family socioeconomic position among sibling
pairs (Ward, 2011). A composite childhood adversity index was
then calculated by summing scores across the four adverse child-
hood events (range � 0–4). In addition to a dichotomous child-
hood adversity measure (ever vs. never), a three-level ordered
categorical measure was created representing different levels of
exposure: none, one, and two or more adverse events during
childhood.

Covariates

Sociodemographic variables. Variables representing the re-
spondent’s age, gender, and marital status are included in the
analysis. As socioeconomic characteristics are among the strongest
predictors of adult disease (Matthews & Gallo, 2011), a number of
controls for socioeconomic position at interview were also em-
ployed. Household social class is represented as a six-level vari-
able: professional/managerial, nonmanual/skilled manual, semi-
skilled/unskilled, farmers, those who never worked and hence have
no social class designation, and those who refused or had insuffi-
cient information to make a designation. Household income is
represented in quintiles with cut-offs of �€14,000 (Band 1),
€14,000 � €24,000 (Band 2), €24,000 � €30,000 (Band 3),
€30,000 � €50,000 (Band 4), and �€50,0001 (Band 5). Finally,
the respondent’s highest level of educational attainment is repre-
sented as a three-level variable: primary education or less, second-
ary education, tertiary education.

Lifestyle variables. The respondent’s smoking status was
measured using a three-level variable: never smoked, past smoker,
current smoker. The CAGE alcohol screening test (Ewing, 1984)
was used to index problematic drinking. The scale comprises four
items and follows a dichotomous yes/no response format. Answer-
ing yes to two or more questions indicates a clinically significant
profile and constitutes potentially hazardous drinking. The instru-
ment has a sensitivity of 93% and a specificity of 76% for iden-
tification of problematic drinking (Bernadt, Taylor, Mumford,
Smith, & Murray, 1982). Physical activity was assessed using the
8-item short form of the International Physical Activity Question-
naire (Craig et al., 2003), which measures the amount of time spent
walking and engaged in moderate and vigorous physical activity,
and the amount of time spent sedentary. This information was used
to derive a categorical variable for analysis representing low,

1 USD equivalents: Lowest quintile � $18,960 or less, 2nd quintile �
$18,961–$32,500, 3rd quintile � $32,501–$40,600, 4th quintile �
$40,601–$74,500, Highest quintile � $74,501 or more.
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medium, and high levels of physical activity using the Interna-
tional Physical Activity Questionnaire protocol (www.ipaq.ki.se).

Adverse Life Events in Adulthood

Three items adapted from the lifetime trauma list (Krause et al.,
2004) were used to measure traumatic life events occurring during
adult life. Respondents were asked whether they had experienced
traumatic life events during their adult life, including (a) whether
their spouse/partner/child had ever been addicted to drugs/alcohol,
(b) whether their spouse/partner/child had ever experienced a
life-threatening illness or accident, and (c) whether they had ever
experienced the death of a child. These were measured using
binary (yes/no) responses.

Memory

Given that retrospective response biases are a concern for older
adult samples, the study employed a control for cognitive func-
tioning by using an episodic memory task. Verbal memory was
assessed during the computer-assisted personal interview using a
word-learning list and recall task in which participants were asked
to recall 10 common aurally presented words after a recall period
of approximately 10 mins. Scores ranged from 0 to 10, with higher
scores indicating a higher number of correctly recalled words.

Treatment of Missing Cases

Because the child maltreatment items were asked as part of the
SCQ, the 6,912 respondents who returned the SCQ form the initial
case base for the analysis. A further 197 cases were excluded
because they were missing listwise on one or more components of
the adversity measure (n � 6,715). The degree of missingness was
small (�2%) with respect to most covariates, with the exception of
father’s education, household income, and the adverse life events
occurring in adulthood measures. Dummy variables were created
for these variables resulting in a final analytic case base of 6,408
cases.

Results

The analyses were undertaken using STATA 12.0 and release
1–7-4 of the TILDA dataset. More than one fifth (22.3%) of the
sample reported that they grew up poor, 8.5% reported alcohol or
substance abuse by their parent(s), 6.9% reported that they had
experienced physical abuse, and 6.1% reported that they had
experienced sexual abuse. Overall, 33.6% of the sample revealed
that they had experienced at least one adverse childhood event
prior to 18 years of age: 25.8% of the sample experienced one type
of adverse childhood event, 5.9% experienced two adverse child-
hood events, and a further 1.9% experienced three or more adverse
childhood events. Because only a small number of respondents
reported that they experienced three or more adverse events, they
are subsumed within the two-or-more adverse events category.
Table 1 describes the baseline characteristics of the sample. Mean
age of the sample was 63.9 years and 51.9% were female. Table 2
describes the prevalence of doctor diagnosed disease across each
of the disease types under consideration in the present study, and
compares prevalence among those who were exposed to adversity
during childhood compared with those who did not. Arthritis was

the most common disease type (27.5%), followed by cardiovascu-
lar disease (16.7%) and ulcers (10.2%). A quarter of the cohort
(26.1%) reported comorbidity of disease types. Notably, those who
experienced any type of adversity had almost double the risk of
emotional, nervous, or psychiatric disorders (11.4%) compared
with those who were not exposed (6.6%).

Cohort study designs allow for the direct calculation of relative
risks (RRs). RR is considered a more appropriate measure of
association compared with the odds ratio (OR) because they are
easier to interpret (ratio of proportions rather than ratios of odds)
and because the OR overestimates risk when prevalence ap-
proaches 10% (Schmidt & Kohlmann, 2008). Estimates of RR and
associated 95% confidence intervals (CIs) for a proportion were
derived using survey weighted Poisson regression with Poisson
error structure and log link (Zou, 2004). The resulting incident rate
ratio is obtained by exponentiating the Poisson regression coeffi-
cient and can be interpreted as the relative risk. The p values were
adjusted using the false discovery rate (FDR) method (Benjamini
& Hochberg, 1995) to reduce the probability of making a Type I
error when performing multiple hypothesis testing. FDR methods
are considered less conservative than family wise error rate cor-
rection methods as they are less concerned with avoiding any false
positives. In simple terms, FDR increases statistical power while
imposing a principled bound on the error rate. Multiple compari-
son corrections were implemented using the multproc procedure in
STATA 12.0. Associations that remain significant after applying
the FDR adjustment are denoted in bold typeface.

Table 3 summarizes the multivariable adjusted RR of obtaining
a doctor diagnosis of disease across a number of chronic disease
types by the experience of adversity during childhood, controlling
for the set of covariates shown in Table 1. A fairly consistent
pattern of results was evident in the data with the majority of the
point estimates tending in the positive direction indicating that the
experience of adversity in childhood increases risk for disease in
later life independent of later life factors. Growing up poor was
associated with significantly increased risk for cardiovascular dis-
ease; lung disease; and emotional, nervous, or psychiatric disor-
ders, while childhood sexual abuse was associated with signifi-
cantly increased risk for five of the nine disease types under
investigation. The experience of each type of adverse childhood
event also significantly increased risk for comorbidity of disease
types. Those who grew up poor were 18% (RR � 1.18, 95% CI
[1.07, 1.31]; p � .001) more likely to have two or more doctor
diagnosed diseases, while the corresponding increase in risk for
those who reported parental substance abuse, physical abuse, or
sexual abuse was 24%, 49%, and 56%, respectively.

When treated as a dichotomous variable (ever vs. never) those
who experienced any type of adversity during childhood were
found to be at significantly increased risk of cardiovascular dis-
ease, lung disease, and any emotional, nervous, or psychiatric
disorders (see Table 4). A clear dose–response relationship was
evident across the majority of the different disease types examined
in the present study and the experience of two or more adverse
events during childhood was associated with significantly in-
creased risk of cardiovascular disease, lung disease, asthma, ar-
thritis, ulcers, and any emotional, nervous, or psychiatric disorders
in the full multivariable adjusted models.

Cox proportional hazards models (Cox, 1972) were fitted to the
data to test the hypothesis that the experience of adversity during
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childhood is associated with earlier age of disease onset. In these
models, doctor diagnosis of disease represented the failure event and
age of disease onset represented analysis time. Technically, the hazard
ratio (HR) is defined as the probability that an individual who is under
observation at time t experiences an event at that time (Garson, 2013).
An HR of 2.0, for example, implies that at any time, twice as many
participants in the exposed group are experiencing an event propor-
tionately compared with the nonexposed group. In the context of the
current study, a higher HR for the exposed (i.e., experienced adver-
sity) implies faster progression to the disease endpoint.

Table 5 summarizes the multivariable adjusted HR for disease
onset across each of the disease types for which information was
collected concerning age of onset, by the number of adverse events

experienced during childhood. Once again, the results tended to
show graded associations between the amount of adversity expe-
rienced during childhood and earlier onset of disease. While the
association between the experience of adversity and any individual
physical disease was weak, a pooled measure that calculated the
earliest age at which physical disease onset occurred across any of
the physical disease conditions revealed that those who were
exposed to two or more adverse events during childhood pro-
gressed more quickly to the physical disease endpoint (RR � 1.27,
95% CI [1.09, 1.49]; p � .002). Similarly, experiencing one or
more adverse events significantly increased the HR for emotional,
nervous, or psychiatric disorders. These relationships are depicted
graphically in Figures 1 and 2.

Table 1
Characteristics of the Sample

Variable n Weighted % or (Mean) Sample n

Age 6,706 (63.9) 6,706
Gender

Male 3,063 48.1 6,715
Father’s education

Primary or less 4,595 72.6 6,715
Secondary or equivalent 1,071 13.4
Third level 519 5.7
(Missing) 530 8.3

Marital status
Married/cohabiting 4,799 68.7 6,715
Never married 605 9.4
Separated/divorced 417 6.4
Widowed 894 15.5

Respondent’s education
Primary or less 1,855 37.6 6,713
Secondary or equivalent 2,746 43.5
Third level 2,112 18.9

Household income
Euros (€) 6,211 (34,615) 6,211

Social class
Professional/managerial 1,581 17.4 6,715
Nonmanual/skilled manual 1,411 21.2
Semi/unskilled 809 13.5
Unknown/refused 653 9.5
Farmers 419 7.5
No social class designation 1,842 30.9

Smoking status
Never smoked 2,987 43.4 6,715
Past smoker 2,593 38.0
Current smoker 1,135 18.6

CAGE alcohol
Hazardous drinker � yes 797 11.9 6,596

IPAQ
Low physical activity 2,069 32.8 6,651
Moderate physical activity 2,326 33.8
High physical activity 2,256 33.4

Spouse/partner/child addicted to drugs/alcohol
Yes 495 7.2 6,707
(Missing) 220 3.5

Spouse/partner/child had a life threatening illness/accident
Yes 1,476 21.1 6,708
(Missing) 256 4.2

Experienced death of a child
Yes 720 11.6 6,705
(Missing) 258 4.0

Memory
Word recall 6,606 (5.72) 6,606

Note. IPAQ � International Physical Activity Questionnaire.
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Discussion

In this large epidemiologic cohort study of ageing, the experi-
ence of adversity during childhood was associated with signifi-
cantly increased risk for cardiovascular disease, lung disease,
asthma, and emotional, nervous, or psychiatric disorders in later
life. These associations remained robust to controls for a range of
confounding variables. The relationship with adversity was graded
such that exposure to a greater number of childhood stressors
increased risk for disease in a mostly linear fashion. Although the
strongest effects of adversity were observed across diseases that
are considered to be closely aligned with the stress response, such
as diseases of the cardiovascular system, immune diseases (e.g.,
asthma, arthritis) and psychiatric disorders; point estimates tending
in the positive direction across the majority of disease types
suggests that there may be general processes at play. Nevertheless,
it should be acknowledged that there was little evidence to suggest
that the experience of adversity during childhood increases risk for
cancers, osteoporosis, or diabetes. This finding is not entirely

unexpected as Felitti et al. (1998) found stronger associations of
adversity with ischemic heart disease, stroke and chronic bronchi-
tis than they did with cancers or diabetes.

This study also provides some tentative support for the idea that
adversity is associated with earlier age of disease onset. The results
of the Cox regression analyses indicated a general trend toward
higher failure (i.e., earlier onset) among those who had experi-
enced most adversity during childhood. The experience of adver-
sity in early life was found to be associated with increased risk for
earlier onset of any physical disease, and any emotional, nervous,
or psychiatric disorder. Taken in conjunction, these findings can be
adduced as providing some tentative support for the idea that
childhood adversity represents an important link in the pathway
between early childhood social environment and risk of chronic
disease in older age. This idea is further buttressed by the finding
that contemporaneous SES and lifestyle related factors do not
explain the association between adversity and disease or that, in
many of the multivariate analyses (not shown), childhood adver-

Table 2
Prevalence of Doctor Diagnosed Disease Conditions in Midlife and Older Adulthood

Disease type

Adversity � no
(n � 4,522)

Adversity � yes
(n � 2,193)

All sample
(n � 6,715)

n Weighted % n Weighted % n Weighted %

Cardiovascular disease 709 15.9 389 18.4 1,098 16.7
Lung disease 151 3.5 119 5.8 270 4.2
Asthma 390 8.8 233 10.6 623 9.4
Arthritis 1,220 27.1 608 28.2 1,828 27.5
Osteoporosis 476 10.1 199 9.0 675 9.7
Ulcers 406 9.5 243 11.5 649 10.2
Diabetes 332 7.7 171 8.3 503 7.9
Cancer 282 6.1 147 6.5 429 6.3
Emotional, nervous, or psychiatric

disorder(s) 304 6.6 255 11.4 559 8.2
Comorbidity of disease types 1095 24.5 630 29.3 1,725 26.1

Table 3
Multivariable Adjusted Relative Risk of Doctor Diagnosed Disease in Adulthood by the Experience of Different Types of Adversity
During Childhood (n � 6,408)

Disease type

Grew up poor
Substance abuse in

family
Childhood physical

abuse
Childhood sexual

abuse

RR 95% CI RR 95% CI RR 95% CI RR 95% CI

Cardiovascular disease 1.19 [1.04, 1.37]� 1.07 [0.86, 1.34] 1.22 [0.98, 1.52] 1.23 [0.98, 1.56]
Lung disease 1.51 [1.14, 2.00]�� 1.65 [1.13, 2.41]�� 1.00 [0.63, 1.60] 1.69 [1.11, 2.57]�

Asthma 1.16 [0.95, 1.42] 1.14 [0.87, 1.49] 1.48 [1.14, 1.93]�� 1.39 [1.05, 1.83]�

Arthritis 1.10 [0.99, 1.22] 0.98 [0.84, 1.16] 1.23 [1.05, 1.43]�� 1.24 [1.06, 1.46]��

Osteoporosis 1.01 [0.82, 1.23] 1.12 [0.85, 1.48] 1.02 [0.72, 1.43] 1.02 [0.76, 1.38]
Ulcers 0.91 [0.74, 1.11] 1.33 [1.03, 1.70]� 1.54 [1.20, 1.98]��� 1.60 [1.23, 2.06]���

Diabetes 1.15 [0.92, 1.43] 0.85 [0.59, 1.23] 1.14 [0.82, 1.60] 1.15 [0.79, 1.69]
Cancer 1.13 [0.88, 1.45] 0.99 [0.68, 1.44] 1.17 [0.79, 1.74] 1.37 [0.93, 2.02]
Emotional, nervous, or psychiatric

disorder 1.28 [1.04, 1.57]� 1.65 [1.31, 2.07]��� 1.91 [1.51, 2.41]��� 2.06 [1.65, 2.59]���

Comorbidity 1.18 [1.07, 1.31]��� 1.24 [1.07, 1.44]�� 1.49 [1.30, 1.71]��� 1.56 [1.36, 1.79]���

Note. RR � relative risk. Adjusted for gender, age, marital status, father’s education, current social class, education, current income, smoking, hazardous
drinking, physical activity, adverse life events (adulthood), and delayed word recall. Bold typeface indicates associations that remain significant after
applying the false discovery rate (FDR) correction.
� Significant at the .05 level. �� Significant at the .01 level. ��� Significant at the .001 level. Corrected overall critical p value � .023 using the FDR
correction.
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sity was as strong a predictor of disease as some of the contem-
poraneous markers of SES. While a few small scale studies have
provided some interesting leads regarding intermediary pheno-
types in the pathway from adversity to disease (Miller et al., 2009;
Ward et al., 2009), additional epidemiological studies, ideally
employing biomarkers of autonomic and immune activation, are
required to further disambiguate the cross-sectional relationships
that have been observed in this study.

Limitations

The essential criticism of this study and one that pertains to the
majority of studies in this field is that the measures of childhood
adversity were obtained retrospectively and hence may be subject
to recall biases. In mitigation, some investigators have claimed that
retrospective recall of childhood adversity is reliable, particularly
where the information is highly salient (Delaney & Smith, 2012;
Hardt & Rutter, 2004). A second limitation is that the number of
adversities reported was used as a proxy for the chronicity of
childhood stressful exposures. In essence, this means that each

adversity is given equal weight in the analysis even though the
different types of adversity might differ both in terms of their
salience and their sequalae (Benjet et al., 2010). It would be
expected that the severity and duration of the exposure would be
an important moderator of the impact of the stressor.

A third limitation is that the items that were used to define the
childhood adversity measure do not reflect the full range of ad-
versities that could have been measured. Likewise, it should be
acknowledged that the measures of stressful life events in adult-
hood represent only a small sample of the universe of items that
could have been included. Furthermore, the results of the survival
analysis are predicated on the basis that respondents can accurately
recall the age at which they were first diagnosed, so the results
should be considered exploratory in this regard. It should be
acknowledged that relying on retrospective self-reports of both the
exposure (i.e., adverse events) and the outcome (i.e., age at onset)
is far from ideal, and that future work would benefit from attempt-
ing to link prospectively acquired information relating to the
exposure of interest to objective information concerning diagnosis

Table 4
Multivariable Adjusted Relative Risk of Doctor Diagnosed Disease in Adulthood by the Number of Adverse Events Experienced
During Childhood (n � 6,408)

Disease type

Experienced any type of
adversity during childhood

One adverse childhood
event

Two or more adverse
childhood events

RR 95% CI RR 95% CI RR 95% CI

Cardiovascular disease 1.17 [1.03, 1.32]� 1.11 [0.97, 1.27] 1.38 [1.12, 1.71]��

Lung disease 1.51 [1.17, 1.96]�� 1.36 [1.02, 1.82]� 2.05 [1.40, 3.01]���

Asthma 1.18 [0.99, 1.40] 1.10 [0.90, 1.33] 1.45 [1.12, 1.88]��

Arthritis 1.10 [1.01, 1.21]� 1.08 [0.97, 1.19] 1.22 [1.04, 1.42]�

Osteoporosis 1.03 [0.87, 1.23] 1.04 [0.86, 1.25] 1.02 [0.75, 1.40]
Ulcers 1.11 [0.94, 1.31] 1.02 [0.85, 1.23] 1.43 [1.12, 1.83]��

Diabetes 1.03 [0.84, 1.26] 0.99 [0.80, 1.23] 1.17 [0.84, 1.63]
Cancer 1.13 [0.91, 1.41] 1.10 [0.86, 1.40] 1.25 [0.86, 1.83]
Emotional, nervous, or psychiatric disorder 1.56 [1.30, 1.86]��� 1.28 [1.04, 1.57]� 2.31 [1.83, 2.92]���

Comorbidity 1.23 [1.13, 1.35]��� 1.13 [1.02, 1.25]� 1.62 [1.42, 1.85]���

Note. RR � relative risk. Reference category for the binary and categorical dependent variable did not experience adversity during childhood. Adjusted
for gender, age, marital status, father’s education, current social class, education, current income, smoking, hazardous drinking, physical activity, adverse
life events (adulthood), and delayed word recall. Bold typeface indicates associations that remain significant after applying the FDR correction.
� Significant at the .05 level. �� Significant at the .01 level. ��� Significant at the .001 level. Corrected overall critical p value � .022.

Table 5
Multivariable Adjusted Hazard Rates of Time to Disease Onset Resulting From Cox Proportional Regression Models by the Number
of Adverse Events Experienced During Childhood

Disease type

One adverse childhood event
Two or more adverse

childhood events

nHR 95% CI HR 95% CI

Cardiovascular disease 1.12 [0.94, 1.33] 1.30 [0.95, 1.77] 6,183
Arthritis 1.10 [0.97, 1.24] 1.27 [1.05, 1.53]� 6,362
Diabetes 0.98 [0.78, 1.24] 1.17 [0.82, 1.68] 6,407
Cancer 1.09 [0.85, 1.40] 1.26 [0.86, 1.85] 6,408
Any physical disease 1.10 [0.99, 1.21] 1.27 [1.09, 1.49]�� 6,256
Any emotional, nervous, or psychiatric disorder 1.31 [1.04, 1.65]� 2.63 [2.02, 3.41]��� 6,392

Note. HR � hazard rate. Reference category for the categorical dependent variable did not experience adversity during childhood. Adjusted for gender,
age, marital status, father’s education, current social class, education, current income, smoking, hazardous drinking, physical activity, adverse life events
(adulthood), and delayed word recall. Bold typeface indicates associations that remain significant after applying the FDR correction.
� Significant at the .05 level. �� Significant at the .01 level. ��� Significant at the .001 level. Corrected overall critical p value � .008.
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and age at onset contained in other administrative databases (e.g.,
hospital or general-practitioner-based clinical registries). This was
not possible in the present study because there is currently no
administrative system in Ireland for collating and centralizing this
information.

Finally, it could also be argued that the measures of socioeco-
nomic position at interview do not adjust adequately for lifetime
socioeconomic position, health behaviors and material circum-
stances (e.g., suboptimal household environmental conditions,
poor diet, occupational exposures). If so, it is possible that the
observed association between childhood adversity and later dis-
ease simply reflects the correlation of early life adversity with
adult socioeconomic position. Therefore, one cannot exclude the
possibility that increased risk of disease among those who were
exposed to adversity during childhood represents residual con-
founding. Nonetheless, the finding that the effects of childhood
adversities are cumulative and exist independently of father’s
educational background and other later life socioeconomic factors
suggests that a psychobiological interpretation may have some
traction.

Strengths

This study also has a number of strengths, in addition to utilizing
data for a nationally representative sample of the older population.
First, the study benefits from employing a multidimensional mea-
sure of adversity with each component of the measure indexing
different influences on health. Material disadvantage during child-
hood reflects a number of different influences of income including
the quality of nutrition, household environmental conditions, eco-
nomic resources, and intergenerational reproduction of inequali-
ties. Alcohol or drug dependency of a parent may be indicative of
a dysfunctional and less emotionally supportive family social
climate; while childhood sexual and physical abuse, and the neg-

ative emotional states they elicit, represent noxious life events that
may compromise emotion regulation and the development of so-
cial competencies. Second, while many studies examining the
relationship between adversity and disease tend to be disease
specific, or focus on only a small number of diseases, this study
was able to examine the effect of adversity across multiple disease
types, which, it was argued, is an important step in trying to
characterize the mechanism underlying different pathologies. Fi-
nally, by using a cumulative adversity measure this study exam-
ined whether the effects of early adverse exposures on diseases
were sensitive to dose.

Conclusions

The finding that an adverse exposure occurring early in life can
increase risk of disease in later life independent of later socioeco-
nomic and lifestyle factors is a remarkable finding; particularly as
there is a sizable corpus of research that shows that childhood
social circumstances may operate as an independent risk factor for
disadvantaged social position in later life (Case, Fertig, & Paxson,
2005), and increases the likelihood of engaging in lifestyle related
behaviors that are known to be damaging to health (Felitti et al.,
1998). These findings indicate that childhood may represent a
sensitive or critical period in the development of disease and
reinforces the necessity of adopting a life-course approach to
chronic disease epidemiology.
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