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Abstract 

Objective: Abuse in both childhood and adult romantic relationships is linked to age-

related health problems. Positive marital dynamics, however, can buffer stress and 

protect health, particularly as couples grow older. In this longitudinal study, we 

applied dyadic and life-course stress theories to examine how couples’ destructive, 

abusive conflicts exacerbate biological aging associated with early life adversity, 

while constructive conflicts temper adversity’s biological aging toll. 

Methods: Married couples (n=107 couples, 214 individuals, ages 40–87 years) in 

mixed-sex relationships completed two visits, two years apart. Partners completed the 

Childhood Adversities scale, Childhood Trauma Questionnaire, and the Revised 

Conflict Tactics Scale short form. Blood-based measurements of biological aging 

included telomere length, T cell p16INK4a expression, and epigenetic age acceleration 

(EAA; PhenoAgeEAA, GrimAgeEAA, HannumEAA, Horvath2EAA, 

DunedinPACE). 

Results: Linear mixed models showed those with greater childhood family adversities 

had shorter telomeres and accelerated epigenetic aging (PhenoAgeEAA, 

GrimAgeEAA, DunedinPACE). Over two years, childhood family adversities or 

maltreatment predicted larger rises in p16 INK4a and accelerated epigenetic aging 

(Horvath2EAA, PhenoAgeEAA, DunedinPACE). Couples’ destructive conflicts 

moderated concurrent effects: spouses who experienced adversity or maltreatment in 

both childhood and the past year of their marriage aged 10 months faster in 

GrimAgeEAA and DunedinPACE. Constructive conflicts were not related to 

biological aging nor helped offset adversity’s biological aging toll. 

Conclusions: Couples’ destructive, abusive conflict tactics exacerbate the harmful 

effects of early life adversity on the rate of biological aging in mid-to-late life. 
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Adverse and abusive relationships in both early and later life show synergistic effects 

to accelerate biological aging. 

Keywords: aging, marriage, relationships, stress, abuse 

EAA=epigenetic age acceleration, CTQ=Childhood Trauma Questionnaire, 

TL=telomere length 
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Introduction 

 

Although relationships often provide health benefits, adverse or abusive 

relational ties have significant health costs. Individuals who experience adversity in 

childhood or adult romantic relationships have an increased risk for metabolic 

disorders, chronic disease and pain, immune dysregulation, and heightened 

inflammation (1–4). More than 60% of adults in the United States and Canada have 

experienced early life adversity (5,6). These adversities often include childhood 

maltreatment (emotional, sexual, and physical abuse and emotional or physical 

neglect) and broader childhood family adversity, such as parental death, family 

alcoholism or psychiatric problems, not having a close relationship with any parent, 

and parental marital problems. Additionally, 1 in 4 women and 1 in 7 men have 

experienced at least one type of abuse (emotional, physical, or sexual) in romantic 

relationships, often referred to as intimate partner violence (7). The prevalence and 

severity of adversity in childhood and abuse in adult romantic relationships pose 

serious public health concerns, particularly with aging populations whose adverse 

exposures threaten their health and longevity. In this study of middle-aged and older 

couples, we examined how experiencing relational adversities in both early and later 

life interact to accelerate biological aging. Addressing these compounding effects 

reveals biological pathways through which adversity and abuse in childhood and adult 

relationships hasten morbidity and mortality. 

Initial evidence and theoretical models suggest that both early and later life 

adverse experiences have the potential to accelerate biological aging, an important 

mechanism implicated in early age-related disease and death (2,8). Dyadic and life-

course stress theories, including the stress responsiveness model, biological 

embedding hypothesis, and the dyadic biobehavioral stress model, suggest that 
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adverse relational experiences increase and exacerbate biological health risks 

throughout the lifespan (3,9,10). These frameworks propose that adverse experiences 

during early life occur within developmentally sensitive periods and alter the 

regulation of multiple physiological systems, thereby compromising long-term health. 

Chronic stress associated with adversity can drive poor health effects through 

sustained activation of the hypothalamic-pituitary-adrenal axis and sympathetic 

nervous system, leading to over-release of glucocorticoids and catecholamines, and 

long-term changes in glucocorticoid receptor sensitivity (11). Over time, this stress-

related activation promotes cellular stress, mitochondrial dysfunction, and systemic 

inflammation—processes implicated in biological aging. DNA methylation-based 

biomarkers of aging (epigenetic clocks) provide integrative estimates of biological 

age that predict morbidity and mortality risk and may be particularly responsive to 

relational stressors (12,13). As discussed in dyadic and life-course stress frameworks, 

adversity in intimate relationships, including emotional and physical abuse, are 

especially harmful in mid-to-late life when age-related disease risks are elevated (8). 

Consequently, adversity experienced in both early and later life relationships may 

especially exacerbate biological aging and foreshadow health decline. 

Several studies have documented the toll of early life adversity on the speed of 

biological aging. Data from UK Biobank studies showed adults with childhood 

maltreatment had shorter telomere lengths, indicative of cell senescence, and older 

biological ages as measured by HannumAge, GrimAge, and PhenoAge DNA 

methylation-based epigenetic clocks (14,15). Likewise, in a representative sample of 

Americans over age 50, greater childhood family adversities predicted older GrimAge 

and a faster pace of aging as measured by the DunedinPoAm38 clock, increasing risks 

for early disease onset and shorter healthspans (16). Though the effects of early life 
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adversity on p16INK4a expression, a robust indicator of cellular senescence and key 

predictor of age-related disease (17), remain largely unaddressed, similar patterns may 

emerge. For instance, a study on mid-life parents showed chronic stress-related 

increases in p16INK4a expression over two months (18). 

Initial examinations of adversity and abuse in intimate relationships have 

found associations with biological aging among middle-aged adults. Longitudinal data 

from the Dunedin Study showed adults who had been in romantic relationships at 

different points of the study had a slower PACE of aging, as measured by the 

DunedinPACE epigenetic clock, than those who were less relationally involved (19). 

However, among those in relationships, adults who experienced intimate partner 

violence had an accelerated PACE of aging. These findings parallel research using the 

UK Biobank and a community sample of young-to-midlife women showing shorter 

telomere length among those with a history of intimate partner violence (20,21). 

Though not equivalent to intimate partner violence, mid-life parents’ arguing or 

fighting correlated with increased p16INK4a expression (11). Similarly, older adults’ 

greater spousal strain was associated with an older HannumAge (22). In contrast, 

positive or supportive spousal relationships predicted longer telomere length (23) and 

younger epigenetic age (PhenoAge, GrimAge, DunedinPoAm38) in older adults (22). 

The dyadic and life-course stress theories propose a compounding effect of 

relational adversities across the lifespan (3,9,10). For example, exposure to multiple 

relational adversities can contribute to cumulative stress that threatens health and 

accelerates age-related risks (24,25). Data from a representative population-based 

health survey showed that adults who experienced adversities in both childhood and 

adulthood had more health problems than those without either type of adversity (25). 

Likewise, several couples studies highlight that stress and conflict have harsher 
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effects on several age-related biomarkers if couples used negative or hostile behaviors 

(26–28). Hostile exchanges heighten inflammatory responses, enhancing disease and 

accelerated aging risks (2). In contrast, couples’ positive or constructive behaviors 

help reduce or offset the biological toll of conflict. In a daily diary study of midlife 

parents, positive relationship dynamics buffered chronic stress-related biological 

aging: chronic stress predicted increased CDKN2A expression (encompassing p16INK4a 

and p14ARF), only for parents who felt less close with their spouse (29). In contrast, 

greater relationship closeness helped protect parents from chronic stress-related 

CDKN2A increases. In addition, in a study of middle-aged and older couples, older 

couples showed lower inflammation in association with more constructive conflict 

tactics (2). These findings illustrate the compounding ill-effects of chronic stress and 

adversity, along with the buffering health benefits of couples’ positive dynamics; 

however, the effects on accelerated biological aging remain untested despite the 

implications for serious chronic disease development and premature mortality 

(12,13,30). Research is needed to address how experiencing adversity and abuse 

across important and trusted relationships during pivotal life periods accelerates 

biological aging and undermines health. 

In this study, we examined how adversities in early and later life compound to 

accelerate the rate of biological aging over two years. Investigating the far-reaching 

biological effects of early and later life relational adversity will help explain how 

abusive relationships across the life course foreshadow poor health in adulthood. We 

focused on middle-aged and older couples because, despite their age-related health 

risks, they remain an understudied group whose relationships are central to health. We 

tested effects across both established and cutting-edge biomarkers, including 

epigenetic age acceleration (EAA; PhenoAgeEAA, GrimAgeEAA, HannumEAA, 
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Horvath2EAA, and DunedinPACE), telomere length, and T cell p16INK4a expression, 

leading to a comprehensive picture of the consequences of early-to-later life adversity 

on biological aging. In particular, DNA methylation (DNAm)-based clocks estimated 

epigenetic age acceleration with first-generation clocks Horvath (31) and Hannum 

(32) predicting chronological age, second-generation clocks PhenoAge (33) and 

GrimAge (34) predicting healthspan and time-to-death, and third-generation 

DunedinPACE foreshadowing multiorgan system deterioration (35). Each of these 

clocks were of interest due to their predictive validity for clinically relevant aging 

outcomes in healthy populations, including chronic disease onset and mortality. 

Telomeres, composed of repetitive DNA elements that cap and protect the ends of 

chromosomes, were included because of the well-established relationship between 

shortened telomeres, morbidity, and mortality (36). Lastly, p16INK4a was of interest 

because it foreshadows age-related disease, including cardiovascular disease, arthritis, 

and Alzheimer’s disease (12,30). These biomarkers reflect distinct age-related 

biological processes responsive to social factors and chronic stress (12,13,30). 

Consistent with dyadic and life-course stress perspectives, we hypothesized 

that those with greater childhood family adversities, a history of childhood 

maltreatment, more frequent destructive (abusive) conflict tactics, and less frequent 

constructive conflicts would show faster biological aging cross-sectionally and two 

years later. We also expected that couples’ destructive, abusive conflict tactics would 

exacerbate the rate of biological aging due to early life adversity, both concurrently 

and over two years. In contrast, we expected that constructive conflict tactics would 

temper biological aging tied to early life adversity, given positive marital dynamics 

can buffer stress and protect health (8,10). 

Methods 
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Participants and Procedures 

Mixed-sex couples in middle and older adulthood (N = 214 individuals in 107 

couples) were recruited for a longitudinal study examining couple relationships and 

molecular aging. We used multiple recruitment mechanisms for a broad reach in the 

greater Columbus, Ohio region, including local newspaper advertisements, print and 

e-mail announcements in local community and work-place newsletters, and referrals 

from other participants. To reach and encourage couples with high conflict, 

recruitment materials also stated that we were interested in relationships that were 

going well and those that were having difficulties. Interested couples in a marriage or 

marriage-like relationship completed online and in-person screens to determine 

eligibility. Couples were excluded if they were cohabiting for fewer than three years, 

were younger than 40 years old, and had sensory or cognitive impairments that would 

interfere with study completion. To reduce bias in biological data, couples were 

excluded if either partner reported a range of chronic health problems (e.g., 

autoimmune conditions, cancer, chronic obstructive pulmonary disease, diabetes 

[Hba1c > 6.5], liver failure), smoked, abused substances, or took an 

immunomodulatory prescription medication. In total, 412 individuals were excluded 

for not meeting the health criteria. 

The parent study’s sample size was planned based on the expected power for 

hypothesized two-way interactions, which suggested that 220 individuals nested 

within 110 couples would be sufficient. The calculations used two-tailed tests, =.05, 

and assumed a 10% attrition rate. They also relied on sample size adjustment for a 

couple-level intraclass correlation coefficient (ICC) of 0.10, resulting in an effective 

sample size of 200. Given the parent study’s adequate power for similarly sized 

effects for the current study, it was concluded that the primary hypotheses for the 
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present study were powered. 

At baseline, participants were primarily non-Hispanic white (92.1%), held a 

bachelor’s degree or higher (86.9%), worked full-time (57%), had household incomes 

over $100,000 (57.5%), and were married and cohabiting with an average relationship 

duration of 28.62 years (SD=14.06 years, range = 3–63 years). The average age was 

56.52 years (SD=11.22 years, range=40–87 years). A majority of the 107 couples who 

completed a baseline visit returned two years later for their second visit (n=92, 

86.0%). A select few couples elected to complete surveys without collecting a blood 

sample (n=4, 3.7%), and 11 couples did not return for their second visit (10.3%). 

Those couples who did not return or provide blood samples at follow-up did not differ 

in demographics, relationship metrics, or health dimensions (age, education, 

comorbidities, years together as a couple). 

Participants completed an in-person screen, followed by two identical study 

visits, two years apart, at a hospital research unit. The in-person screens were on 

average 3 months (SD=1.65) before each couple’s Visit 1. The self-report measures 

for childhood family adversities, childhood maltreatment, and conflict tactics were 

assessed once per person at the initial in-person screen, and the blood samples were 

taken at the subsequent two study visits. Partners did not need to complete the screen 

together but were required to complete the two study visits together as a couple. If 

partners completed the initial screen as a couple, they completed the measures 

separately in different rooms. As part of the consent form and study website, provided 

before the initial screen, participants were told that during the screen and study visits, 

they would complete psychological questionnaires of a personal nature regarding their 

mood, health behaviors, health, feelings about their partner, and relationship; they 

were told that the questions may make them uncomfortable or produce stress. They 
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were provided with a list of psychological counseling services and were told that 

efforts would be made to keep their study-related information confidential. Prior to 

the subsequent two study visits, eligible couples were told to avoid alcohol and 

strenuous physical activity 2 days before each study visit. They began a 12-hour fast 

at 7:30 PM the evening before the visits and then arrived at 7:30 AM the next day. 

Each person was fitted with a venous catheter. Following a brief relaxation period, 

participants provided baseline blood samples, from which biological aging assays 

were performed. Data collection occurred between November 2017 and June 2022. 

Study procedures were approved by the Ohio State University Institutional Review 

Board and participants provided written informed consent. 

Self-Report Measures 

The Childhood Trauma Questionnaire (CTQ) was used to measure childhood 

maltreatment, a widely used self-report questionnaire that retrospectively measures 

abuse and neglect experienced prior to age 18 (37). Questions were related to physical 

(5 items; e.g., “people in my family hit me so hard that is left me with bruises or 

marks”), emotional (5 items; e.g., “people in my family said hurtful or insulting things 

to me”), and sexual (5 items; e.g., “someone tried to touch me in a sexual way or tried 

to make me touch them”) abuse, as well as emotional (e.g., “I felt loved” [reverse 

coded]) and physical (e.g., “I didn’t have enough to eat”) neglect. Participants 

responded on a 5-point Likert scale ranging from “never true” to “very often true” 

about childhood experiences. Consistent with previous research on childhood 

maltreatment’s implications for age-related outcomes (1,14,38), high-sensitivity CTQ 

cut-off scores were used to identify individuals reporting emotional (10+), physical 

(8+), and sexual abuse (8+) and physical (8+), and emotional (15+) neglect (39). 

These cut-scores are well-established and represent a clinically meaningful threshold 
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of severe maltreatment (39). Individuals were classified as reporting a history of any 

childhood maltreatment if they scored above the threshold on one or more types of 

abuse or neglect (yes/no if someone experienced maltreatment). Sensitivity analyses 

using the CTQ as a continuous variable (i.e., an overall average of all abuse and 

neglect items) to examine effects of maltreatment severity on biological aging were 

conducted and reported in the Supplemental Digital Content S1, 

https://links.lww.com/PSY/A1. The CTQ demonstrates strong internal consistency 

and reliability across a range of samples worldwide (40). 

Data on childhood family adversity were obtained from the Childhood 

Adversities scale (41,42). Questions related to the presence or absence (yes/no) of 

experiencing parental death, family alcoholism, family psychiatric problems, not 

having a close relationship with any parent, and parental marital problems. Items were 

summed to create a variable in which higher scores indicated greater childhood family 

adversity. 

The Revised Conflict Tactics Scale short form (CTS2S) provided data on 

couple-level constructive and destructive conflict tactics in the past year (43). The 

short form has comparable validity to the full scale and is a useful screening 

instrument for intimate partner violence (43). Half of the items assessed an 

individual’s own behavior during conflicts, and the other half assessed their partner’s 

behavior. Destructive conflict tactics included psychological aggression (4 items; e.g., 

“My partner insulted or swore or shouted or yelled at me”; “I destroyed something 

belonging to my partner or threatened to hit my partner”) and physical aggression (4 

items; e.g., “I pushed, shoved, or slapped my partner”; “My partner punched or kicked 

or beat me up”) subscales. Constructive conflict tactics included cognitive and 

emotional negotiation subscales (4 items; e.g., “My partner explained his or her side 
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or suggested a compromise for a disagreement with me”; “I showed respect for, or 

showed that I cared about, my partner’s feelings about an issue we disagreed on”). 

Response options ranged from “Once in the past year”, “Twice in the past year”, “3–5 

times in the past year”, “6–10 times in the past year”, “11–20 times in the past year”, 

“More than 20 times in the past year”, “Not in the past year, but it has happened 

before”, and “This has never happened.” Consistent with past scoring and to index 

past-year frequency, answers were scored at their midpoint if there was a range (e.g., 

4 for 3–5 times in the past year); if participants reported that it had never happened or 

had not happened in the past year, they received a score of zero; if participants 

reported that it occurred more than 20 times in the past year, they received a score of 

25 in line with convention (44). For each subscale, items were aggregated such that 

higher total scores reflected a greater occurrence of the conflict tactic in the past year. 

The ceiling score for the eight-item destructive conflict aggregate was 200, whereas 

the highest possible score for the four-item constructive conflict aggregate was 100. 

Cronbach α is not computed for this scale, given that there is no total score, and each 

subscale consists of two items assessing own behavior and two items assessing 

partner behavior (43). We created separate composite scores for destructive and 

constructive conflict, each including individuals’ rating of themselves and their 

partners, due to the high correlations between these ratings (r values 0.65 to 0.88). 

This composite is in line with prior studies that have used a composite of self and 

partner hostile behavior (44). 

Biological Aging Marker Assays 

Human CD3+ T cells were isolated from density gradient derived peripheral 

blood mononuclear cells (PBMCs) using the EasySep Human T Cell Enrichment kit 

(StemCell Technologies, Vancouver, Canada). The DNA and RNA were extracted 

Copyright  2026 Society for Biopsychosocial Science and Medicine Unauthorized reproduction of the article is prohibited.

ACCEPTED



from the T cells using the Quick DNA/RNA Miniprep Plus kit (Zymo Research, 

Irvine, CA). The concentration and purity of the DNA/RNA was assessed on a 

NanoDrop One (Fisher Scientific, Pittsburgh, PA). 

DNA from PBMCs was aliquoted and sent to TruDiagnostic (Lexington, KY) 

for methylation analysis using Illumina Infinium MethylationEPICv1 BeadChips. 

TruDiagnostic applied established epigenetic clock algorithms along with 

combinatorial normalization processing (Funnorm procedure) and RCP (ENmix 

package) to reduce sample variation as described (45). Horvath2EAA, 

HammumEAA, GrimAgeEAA, PhenoAgeEAA, and DunedinPACE were analyzed in 

the current study due to their predictive validity for clinically relevant aging 

outcomes. GrimAge and PhenoAge, second-generation epigenetic clocks, are trained 

models using blood-based measures to predict mortality and disease burden, 

respectively, and build on earlier-generation Horvath2EAA and HammumEAA clocks 

that predicted chronological age (31–34). EAA was calculated via the residuals of 

models that regressed each clock on chronological age to enable interpretation of how 

much older a person's biological age is compared to their chronological age. We used 

principal component (PC) corrected Horvath2EAA, HannumEAA, GrimAgeEAA, 

and PhenoAgeEAA clocks to improve reliability of epigenetic clocks. DunedinPACE, 

a third-generation clock, was developed using 20-year trajectories of physiological 

and biological changes in a young-adult cohort, reducing conflation of chronic disease 

incidence with normative aging processes (35). Acceleration across these biological 

clocks has predicted earlier morbidity and mortality (12,13,30). 

Telomere length was measured in DNA from PBMC-derived T cells using 

quantitative polymerase chain reaction (qPCR). Results represent the ratio of 

telomeres versus single copy gene (human beta-globin) abundance (T/S).  The T/S 

Copyright  2026 Society for Biopsychosocial Science and Medicine Unauthorized reproduction of the article is prohibited.

ACCEPTED



ratio for each sample were measured twice, each in triplicate wells. When the 

duplicate T/S value and initial value varied by more than 7%, the sample was run a 

third time, and the two closest values were reported. Details of the telomere length 

assay protocol can be found at https://trn.tulane.edu/wp-

content/uploads/sites/72/2021/07/Lin-qPCR-protocol-01072020.pdf, and these 

procedures follow the gold standard methods recommended by the Telomere Research 

Network (46,47). The inter-assay coefficient of variation was 2.1±1.5% for this study. 

The intra-class correlation (ICC) of duplicate DNA extractions from 29 samples was 

0.976 (95% CI: 0.948-0.988). 

A custom Nanostring nCounter Gene Expression Codeset (OSU_Senescence) 

was used to measure p16INK4a expression (48). The integrity and concentration of all 

RNA samples run on the OSU_Senescence platform was confirmed on an Illumina 

Tapestation. Post-run analysis included automated quality control procedures to 

ensure measurement linearity and quality. Samples not meeting quality controls were 

examined for irregularities and removed from further analyses if it was deemed that 

RNA clean-up and/or re-analysis could not correct for these issues. 

Analytical Plan 

We first conducted descriptive statistics, such as frequencies, means, SDs, 

correlations, and sex differences in study variables. We also examined test-retest 

correlations in the biological aging measures. Linear mixed models were then used to 

test the study hypotheses, which accounted for within-person and couple-level 

correlations. Models included random intercepts using a variance components 

covariance structure to account for the similarity in spouses’ outcomes; we also 

accounted for the similarity in the residuals of the spouses' variables at the two time 

points using an unstructured covariance matrix. A strength of mixed models is that 
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they account for missing data by maximizing the use of existing values. Mixed model 

analyses were performed using the MIXED MODELS procedure with restricted 

maximum likelihood estimation in SPSS version 30. Covariates included sex and 

comorbidities, with models predicting telomere length and p16INK4a also controlling 

for chronologic age. Visit was controlled for in concurrent models. Covariate effects 

are reported in the Supplemental Digital Content S1, https://links.lww.com/PSY/A1. 

Before the primary analyses, the continuous independent variables (destructive 

conflict, constructive conflict) and continuous covariates (comorbidities, chronologic 

age) were grand mean-centered to improve the interpretability of the intercepts. 

Childhood maltreatment (no maltreatment = 0, maltreatment = 1) and dichotomous 

covariates entered as categorical variables (sex: male = 0, female = 1; visit: Visit 1 = 

0, Visit 2 = 1). Telomere length and p16INK4a were log-transformed to correct for 

skewed residuals. 

To examine hypotheses that early life adversity and couples’ conflict tactics 

would predict biological age concurrently, we specified models examining biological 

aging markers at both visits as a function of concurrent childhood family adversity, 

childhood maltreatment, destructive conflict tactics, and constructive conflict tactics 

in separate models. Then, to test prospective associations, we used the same process 

but predicted changes in each Visit 2 aging biomarker while controlling for the 

respective Visit 1 biomarker. To test moderation hypotheses that early life adversity 

and conflict tactics would interact to predict biological aging, we examined two-way 

interactions with each early-life adversity and conflict tactics variable in separate 

models. Significant interacting effects were probed at one standard deviation above 

and below the means for each continuous interacting variable. We used the 

Benjamini–Hochberg false discovery rate method to account for multiple comparisons 
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(Benjamini & Hochberg, 1995); this method controls the error rate of false positives 

by considering the number of significant results in a family of tests. As discussed by 

McDonald (49), a false discovery rate (FDR) of 0.05 is likely too low for the 

Benjamini–Hochberg correction, and a rate of up to 0.20 is suggested. All associations 

reported held after FDR adjustments and fell below an FDR of 0.15. Code and data 

are available upon request from the first author; this study was not preregistered. 

Results 

Descriptive Statistics 

Overall, 43% of the sample (92 people) had a history of childhood 

maltreatment. This included 26% of the sample reporting a history of emotional 

abuse, 21% reporting physical abuse, and 11% reporting sexual abuse, as well as 18% 

reporting emotional neglect and 21% reporting physical neglect. Sixty-one percent of 

the sample also reported at least one childhood family adversity, with most people 

reporting one adverse event (29%), followed by two (19%), three (9%), and four (4%) 

adverse events. People most commonly reported parental marital problems (29%) and 

family member psychiatric problems (29%), followed by not having a close 

relationship with at least one parent (28%), having a family member with alcoholism 

(21%), and their father (5%) or mother (1%) passing before age 17. 

For conflict tactics, 99% of the sample reported that their marital conflicts 

included a constructive tactic negotiation in the past year, including emotional (98%) 

and cognitive (98%) negotiation. As for destructive tactics, a total of 66% of 

participants reported that their marital conflicts included psychological aggression, 

and 5% indicated physical assault and 7% indicated sexual coercion occurred. For 

questions related to these behaviors occurring at some point in their relationship, all 

but one participant (99.5%) reported the constructive tactic negotiation had occurred, 
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86% reported psychological aggression occurred, 20% reported physical assault 

occurred, and 13% reported sexual coercion occurred. Among those who reported that 

these tactics occurred in the past year, the average number of conflicts in which 

constructive tactics (emotional or cognitive negotiation) occurred was 38.97 (27.29), 

and 6.65 (10.65) conflicts for psychological aggression or physical assault. 

Females had greater childhood family adversities (Mfemales= 1.39, SD = 1.24, 

Mmales= 0.85, SD = 0.98, t(385) = -4.85, p < .001), were more likely to experience 

childhood maltreatment (χ²(1, 406) = 4.48, p = .036), and reported more frequent 

destructive conflicts (Mfemales= 7.82, SD = 12.94, Mmales= 5.63, SD = 8.12, t(342) = -

2.05, p = .041). Females also showed younger biological aging across HannumEAA 

(Mfemales= -0.74, SD = 4.62, Mmales= 0.74, SD = 4.30, t(385) = 3.25, p = .001), 

PhenoAgeEAA (Mfemales= -0.57, SD = 5.16, Mmales= 0.58, SD = 4.80, t(383) = 2.26, p 

= .024), GrimAgeEAA (Mfemales= -1.19, SD = 2.09, Mmales= 1.20, SD = 2.11, t(383) = 

11.17, p < .001), DunedinPACE (Mfemales= 0.81, SD = 0.09, Mmales= 0.84, SD = 0.09, 

t(383) = 3.47, p = .001), and telomere length (Mfemales= 1.95, SD = 0.04, Mmales= 1.94, 

SD = 0.03, t(383) = 0.06, p < .001). There were no sex differences in constructive 

conflicts, Horvath2EAA, or p16INK4a expression (ps > .530). 

Test-retest correlations showed good reliability for each index of biological 

aging across the two years: Horvath2EAA (r = 0.84, p < .001), HannumEAA (r = 

0.83, p < .001), PhenoAgeEAA (r = 0.84, p < .001), GrimAgeEAA (r = 0.85, p < 

.001), DunedinPACE (r = 0.84, p < .001), telomere length (r = 0.96, p < .001), and 

p16INK4a (r = 0.63, p < .001). As shown in Table 1, correlations between chronological 

age and the non-EAA biological aging variables, telomere length and p16INK4a, were 

moderate to large at each visit. Correlations were significant between baseline age and 

two-year changes in telomere length (r = -0.18, p = 0.019) but not p16INK4a (r = -0.07, 
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p = 0.375). 

Concurrent Effects of Early Life Adversity and Couples’ Conflicts on the Rate of 

Biological Aging 

As shown in Table 2, those with greater childhood family adversities had shorter 

telomeres (p = .023) and faster epigenetic aging (PhenoAgeEAA, GrimAgeEAA, 

DunedinPACE; ps < .05). According to GrimeAgeEAA, for each additional childhood 

family adversity, adults aged another 2.16 months (Estimate = 0.18), meaning they 

were biologically ~2.16 months older than their chronological age. For 

PhenoAgeEAA, adults aged ~2.04 months biologically (Estimate = 0.17) with each 

additional childhood family adversity. For DunedinPACE, each additional childhood 

family adversity corresponded to another ~3.3 days per chronological year; for 

example, adults with one childhood family adversity aged 9.90 months per 

chronological year (Estimate for one adversity = 0.825), and those with two 

adversities aged 10.01 months per chronological year (Estimate for two adversities = 

0.834). Effects of childhood family adversities on Horvath2EAA, HannumEAA, and 

p16INK4a expression were not significant, nor were associations between childhood 

maltreatment and biological aging. 

There were no significant main effects of constructive and destructive conflict 

tactics on biological aging; however, destructive conflict tactics moderated the effects 

of childhood family adversity on GrimAgeEAA (B = 0.15, SE = 0.06, p = .025) and 

DunedinPACE (B = 0.21, SE = 0.06, p < .001, as well as a history of childhood 

maltreatment on DunedinPACE (F(1, 275) = 7.15, p = .008). As shown in Figure 1a-

1b, greater family childhood adversities predicted accelerated epigenetic aging only 

among those with highly destructive couple conflicts (GrimAgeEAA: Bhigh destructive 

conflicts= 0.31, SE = 0.09, p = .001; plow destructive conflicts= .86; DunedinPACE: Bhigh destructive 
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conflicts= 0.30, SE = 0.08, p < .001; plow destructive conflicts= .14). Likewise, couples’ 

destructive conflicts predicted faster epigenetic aging only among those with more 

childhood family adversities (GrimAgeEAA: Bhigh adversities= 0.21, SE = 0.09, p = .03; 

plow adversities=.382; DunedinPACE: bhigh adversities= 0.20, SE = 0.09, p = .038; plow adversities 

= .053). Thus, the combination of childhood family adversities and destructive 

conflicts predicted faster epigenetic aging. That is, those with higher levels of both 

childhood family adversities and destructive, abusive conflicts showed age 

acceleration in their GrimAgeEAA (Estimate = 0.87) of ~10.4 months older 

biologically than their chronological age. In contrast, those with lower levels of 

childhood adversities or destructive conflicts showed GrimAgeEAA deceleration 

(Estimates = -0.07 to -.26), ~3 weeks to 3.1 months younger biologically than their 

chronological age. For DunedinPACE, adults with higher levels of both childhood 

family adversities and destructive conflicts aged 10.1 months per chronological year 

(Estimate = 0.85). Those with fewer childhood adversities or destructive conflicts 

aged 9.6 to 9.7 months per chronological year (Estimates = 0.80 to 0.81), reflecting a 

slower PACE of aging. 

As shown in Figure 1c, findings were similar for childhood maltreatment: 

couples’ destructive conflicts predicted faster DunedinPACE only among those with a 

history of childhood maltreatment (bmaltreatment history= 0.21, SE = 0.07, p = .005; pno 

maltreatment history = .377). The effects of childhood maltreatment at both low and high 

destructive conflicts were not significant (ps > .062). Thus, adults who experienced 

childhood maltreatment and higher levels of destructive conflicts aged 10.1 months 

per chronological year (Estimate = 0.85); those without a history of childhood 

maltreatment or fewer destructive conflicts aged 9.6 to 9.7 months per chronological 

year (Estimates = 0.81 to 0.82), a slower PACE of aging. 
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Prospective Effects of Early Life Adversity and Couples’ Conflicts on the Rate of 

Biological Aging 

Longitudinal associations showed those with greater childhood family 

adversities had larger rises in Horvath2EAA (p = .049), DunedinPACE (p = .041), and 

p16 INK4a (p = .015) two years later. For each additional childhood family adversity, 

adults aged about 1 week faster over time in Horvath2EAA (Estimate = 0.02, meaning 

they were biologically ~1 week older than their chronological age with each 

adversity). They also developed a faster PACE of aging, ~ 1.7 months additional 

biological aging per chronological year for each childhood family adversity (change 

Estimate for 1 childhood family adversity = 0.13; change Estimate for 2 childhood 

adversities = 0.27). 

For those with a history of childhood maltreatment, they showed greater rates 

of change in Horvath2EAA (p = .017), PhenoAgeEAA (p = .043), and DunedinPace 

(p = .038) two years later than those without such a history. Accordingly, compared to 

those without such a history, those with a history of childhood maltreatment aged ~4.3 

months faster in Horvath2EAA over the two years (Estimate = 0.36), 3.6 months 

faster in PhenoAgeEAA (Estimate = 0.30), and showed 3.6 months of additional 

biological aging per chronological year in their PACE of aging. Contrary to 

hypotheses, associations with GrimAgeEAA (ps > .160) and telomere length (ps > 

.352) were not significant; the main (ps > .142) and moderating (ps > .183) effects of 

constructive and destructive conflict tactics were also not significant. 

Discussion 

Consistent with dyadic and life-course stress theories, this study demonstrated the 

compounding effects of early and later life adversities on accelerated biological aging 

among middle-aged and older couples. Those with greater adversities or maltreatment 
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in childhood had faster epigenetic aging in mid-to-late life, most notably if they 

engaged in destructive conflicts with their spouse in the past year. Contrary to 

hypotheses, these effects were not shown for constructive conflicts, suggesting that 

aging biomarkers may be particularly sensitive to couples’ hostile interactions. 

Childhood family adversity was consistently related to accelerated aging across 

biomarkers concurrently and over two years, while the toll of childhood maltreatment 

on biological age occurred over time. These findings illustrate the combined 

accelerated aging risks of adverse and abusive relationships in both early and later 

life, revealing potential biological pathways to adversity-related increases in 

morbidity and mortality. 

Concurrently, childhood family adversity, including parental or family death, family 

problems, parental alcohol abuse, and psychiatric issues, was linked to shorter 

telomere length and older epigenetic age as measured by PhenoAgeEAA, 

GrimAgeEAA, and DunedinPACE. Thus, for each additional childhood family 

adversity, adults aged 2 to 2.2 months faster in GrimeAgeEAA and PhenoAgeEAA 

and ~3.3 days in their PACE of aging per chronological year. Prospectively, those 

with greater childhood family adversities aged faster in Horvath2EAA and 

DunedinPACE and experienced increased p16INK4a expression over two years 

compared to their counterparts with fewer childhood family adversities. Though 

childhood maltreatment, including emotional, sexual, and physical abuse as well as 

emotional and physical neglect, was not associated with biological aging concurrently, 

those who experienced childhood maltreatment aged faster as measured by 

Horvath2EAA. PhenoAgeEAA, and DunedinPACE over the two-year study period 

than those without such a history. To illustrate, adults with a history of childhood 

maltreatment or family adversities aged 1 week to 4.3 months faster over the next two 
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years in Horvath2EAA, 1.7 to 3.6 months in their PACE of aging, and 3.6 months 

faster in PhenoAgeEAA compared to those without such histories. 

These findings are consistent with previous research linking early life 

adversity to shorter telomere length and faster epigenetic aging (11-13); importantly, 

the findings extend prior work by demonstrating greater adversity-related changes 

across an array of aging biomarkers over time. While previous research suggested 

stress-sensitive effects on cellular senescence (18), the current study identified 

childhood family adversities as a key predictor of increased p16INK4a expression over 

time. These findings highlight the importance of taking a life course perspective and 

investigating longitudinal changes in biological aging, particularly among middle-

aged and older adults who are susceptible to rapid health declines. Even in mid-to-

later life, early life adversity may accelerate biological aging and threaten long-term 

health. Interestingly, childhood maltreatment’s prospective effects were not shown in 

the sensitivity analyses when using the continuous CTQ score, a more gradient-like 

measure of childhood maltreatment severity, and instead were evident only when 

using the high-sensitivity cut-score. The cut-score was designed to identify clinically 

meaningful thresholds of severe maltreatment (37). It is possible that only people with 

clinically-relevant and severe levels of childhood maltreatment show accelerated 

biological aging. Thus, childhood maltreatment may have more of a threshold than 

continuous, gradient-like effect on biological aging over time. 

Moderation results identified couples’ destructive or abusive conflict tactics as 

particularly harmful for those who also experienced early life adversity. Indeed, 

spouses with greater childhood family adversities had a greater GrimAgeEAA and 

faster DunedinPACE of aging than those with fewer adversities, but only if couples 

engaged in more frequent destructive conflicts in the past year. Likewise, among those 
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who experienced greater childhood family adversities, spouses with more destructive 

conflicts had an accelerated GrimAgeEAA and faster PACE of aging than those with 

fewer destructive conflicts. Accordingly, the combination of childhood family 

adversities and destructive conflicts predicted faster biological aging. For those who 

experienced childhood maltreatment, they had a faster DunedinPACE of aging if they 

also engaged in more frequent destructive conflicts in the past year. To illustrate, 

adults with a history of childhood maltreatment or family adversities and had 

destructive, abusive conflicts with their spouse in the past year aged 10.4 months 

faster in GrimAgeEAA and 10.1 months in their PACE of aging per chronological 

year than those without such histories or destructive conflicts. Sensitivity analyses 

showed moderation effects were similar when assessing childhood maltreatment using 

the continuous, gradient-like CTQ score. In addition to a faster DunedinPACE of 

aging, adults with higher levels of childhood maltreatment had greater GrimAgeEAA 

if they also had more frequent destructive conflicts, a marginal effect using the CTQ 

cut-score. Thus, faster epigenetic aging may occur for individuals with high levels of 

childhood maltreatment and for those who meet a high sensitivity threshold of 

maltreatment, but only if they also experience frequent destructive, abusive conflicts 

with their spouse. In contrast, if spouses experienced childhood family adversities or 

childhood maltreatment, couples’ less frequent destructive conflicts may have helped 

reduce early life adversity’s biological aging costs. 

These findings reveal the cumulative biological impact of relational 

adversities experienced across both childhood and adulthood. Aligning with, and 

extending, dyadic and life-course stress theories (3,9,10), this study highlights how 

relational adversity and abuse during developmentally sensitive periods—childhood 

and mid-to-older adulthood—pose unique biological risks. Models of stress 
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responsiveness and biological embedding suggest that early life adversity can 

dysregulate physiological systems, setting the stage for long-term health problems 

(3,9). Adversity in later life may compound these effects, further taxing dysregulated 

systems and increasing vulnerability to age-related disease. From a relational life-

course perspective, this study identified both early and later life relational 

adversities—particularly within family/parental and spousal relationships—as key 

predictors of accelerated biological aging. Biologically, it may be especially harmful 

to experience adversity in both family/parental and spousal relationships because 

these are often people’s most important and trusted bonds in each respective stage of 

life. This is particularly salient in later life when couples’ relationships are central to 

health, yet they face heightened risks for chronic disease and age-related decline 

(50,51). These age-related risks are significant, given that accelerated biological aging 

underlies the onset and worsening of serious chronic conditions and premature 

mortality (12,13,30). Adversities across core relationships during pivotal periods of 

life may accelerate biological aging and undermine long-term health. 

Although early life adversity and destructive conflicts interacted to predicted 

faster biological aging at each visit, their interactive effects did not predict changes in 

the pace of biological aging over time. It is possible that the combination of early and 

later relational adversities may amplify physiological burden, resulting in elevated 

biological aging levels without changing the rate of biological aging over two years. 

In contrast, given that childhood family adversity and maltreatment predicted 

prospective changes in biological aging over the two-year period, a decades-long 

history of adversity may become biologically embedded in ways that promote 

continued acceleration of biological aging over time (3,11). Concurrent levels of 

biological aging may therefore be particularly sensitive to the combined effects of 
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early and later life adversity. In contrast, changes in the rate of biological aging over 

two years may be less responsive to proximal adversity in later life and more 

reflective of long-standing biological embedding associated with early life adversity. 

Unexpectedly, constructive conflicts were not related to biological aging nor 

helped offset adversity’s biological aging toll. These non-significant effects were 

surprising given that middle-aged and older couples’ positive relationship dynamics 

are linked to better health and lower risks across the hallmarks of aging (8,52,53). 

However, negative relationship dynamics often have a stronger and longer-lasting 

health impact than the positive dynamics (54,55). Since nearly all couples endorsed 

using constructive strategies, there be restricted variance on this measure in this 

sample. It is also possible that constructive conflict tactics over the past year might 

not be time-sensitive enough to influence biological aging markers. Measures 

capturing greater variability and range of positive conflict behaviors, along with more 

recent positive relational interactions, may exert stronger biological effects. 

In the current study, a large proportion of the sample experienced early life 

adversity: 61% reported family adversity and 43% reported childhood maltreatment. 

Likewise, two-thirds of the sample indicated that their marital conflicts included 

psychological aggression the past year, with an average of seven times. Most spouses 

(86%) also reported psychological aggression ever occurring, along with one in five 

reporting physical assault and one in ten reporting sexual ever occurring in their 

current relationship. Though these percentages are consistent with past research and 

national estimates (5–7), they are alarming. This research provides evidence for age-

related biological consequences associated with both childhood and adult relationship 

adversity and abuse. Investing in programming to prevent such troubled relational 

dynamics and help support those with current or past abuse may help slow biological 
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aging and improve the healthspan. Prevention and intervention programming should 

be a priority at both individual and systemic levels, including providing access to 

trauma-informed services, holding abusers accountable, and challenging societal 

norms that normalize violence in family and intimate relationships (56,57). 

Strengths of this study include a relational life-course course perspective that 

identified both early and later life relational adversities as key biological aging risk 

factors. Importantly, this approach revealed accelerated biological aging among those 

who experienced adversity or abuse in both family/parental and spousal relationships. 

This study also provided evidence for adversity’s lasting health effects on middle-

aged and older couples, an understudied group whose relationships are central to their 

health (8,50). Following up with couples two years later allowed us to test prospective 

associations and demonstrate adversity-related increases in biological aging over time. 

The inclusion of multiple biological markers also demonstrated early and later life 

adversity’s biological toll across an array of established and cutting-edge aging 

biomarkers that foreshadow chronic disease onset, functional decline, and premature 

mortality (12,13,30). Taken together, these findings highlight the far-reaching 

biological health effects of early and later life relational adversity, helping explain 

how abusive relationships across the life course contribute to morbidity and mortality. 

A limitation of this study was that the sample may not be representative of all 

middle-aged and older couples. The couples were all different-sex and comprised of 

primarily White and highly educated partners in good health. It is important for 

research to include same-sex couples to understand how relational adversities 

influence biological aging among those who may have also experienced sexuality-

based discrimination. Likewise, although couples were recruited for their good health 

to reduce bias in biological data, avoid disease- and medication-confounds, and to 
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foreshadow significant health changes more accurately, the sample was relatively 

healthy. It is important to assess adversity’s long-term health effects across samples 

with greater diversity in health challenges. It would be meaningful to examine 

associations in a larger sample that recruits adults specifically with a range of early 

life adversities and conflict levels. Likewise, investigations in an age-diverse sample 

would further address how current IPV and age exacerbate the negative health effects 

of childhood family adversity and maltreatment. The early life adversity measures are 

widely used instruments for evaluating childhood family adversity and maltreatment, 

though they rely on retrospective reports that are subject to memory and recall bias. 

Findings should be replicated using prospective reports of adversity and maltreatment. 

Sensitivity analyses showed concurrent effects were similar using the continuous 

CTQ and its high-sensitivity cut-score, however, prospective effects were only shown 

in the cut-score models. It is important for future research to test effects using both 

threshold and continuous measures to examine their unique associations with 

biological markers of health and aging. Such results have implications for practice 

and policy, including using certain measures for determining eligibility for social and 

health-related services. 

In sum, this longitudinal study demonstrated the combined accelerated 

biological aging risks of adverse and abusive relationships in both early and later life. 

Spouses who experienced childhood maltreatment or greater family adversities had 

older epigenetic ages and a faster pace of aging than those without such histories 

cross-sectionally and over time. Likewise, those with greater childhood adversities 

also had shorter telomeres and increased p16INK4a expression. Adversity-related 

biological aging was exacerbated by the additional presence of couples’ destructive, 

abusive conflict tactics: spouses who experienced adversity or abuse in both 
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childhood and the past year of their marriage aged about 10 months faster in 

GrimAgeEAA and DunedinPACE. In contrast, spouses with fewer destructive 

conflicts were biologically younger, even if they experienced early life adversity. This 

work contributes to research and theory on the biological pathways through which 

adversity and abuse in people’s closest relationships and across the life course 

foreshadow health in adulthood. 
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Note. Results are from correlation analyses (N = 214 individuals in 107 couples). 

TL = telomere length. Childhood maltreatment coded: no maltreatment = 0, 

maltreatment = 1. Sex coded: male = 0, female = 1. Visit 1 correlations are below 

the diagonal, and Visit 2 are above the diagonal. 
*p < .05. **p < .01. ***p < .001 
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Table 2. Results for Effects of Early Life Adversity and Conflict Tactics on 

Biological Aging 
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Note. Results are from linear mixed models (N = 214 individuals in 107 couples); 

all effects held after a Benjamini–Hochberg false discovery rate correction of 0.15. 

All models controlled for sex and comorbidities; models for p16ink4a expression and 

telomere length additionally controlled for age. Predictors were tested in separate 

models. Childhood maltreatment coded: no maltreatment = -1, maltreatment = 1. 

EAA = epigenetic age acceleration. p-values were FDR-corrected 
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Figure 1. Visual depictions of two-way interactions between: (A) childhood family 

adversity and destructive conflict tactics predicting GrimAgeEAA; (1B) childhood 

family adversity and destructive conflict tactics predicting DunedinPACE; and (1C) 

childhood maltreatment and destructive conflict tactics predicting DunedinPACE. 

*p<0.05; **p<0.01; ***p<0.001 
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