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Abstract
Purpose  We examined if child maltreatment (CM) is associated with worse health-related quality of life (HRQoL) in midlife 
women and if the association is mediated by psychosocial factors.
Methods  A total of 443 women were enrolled in the Pittsburgh site of the longitudinal Study of Women’s Health Across 
the Nation-Mental Health Study. The analytic sample included 338 women who completed the SF-36 and the Childhood 
Trauma Questionnaire. Generalized linear regression was used to assess the association between CM and two HRQoL com-
ponent scores. Structural nested mean models were used to evaluate the contribution of each psychosocial mediator (lifetime 
psychiatric history, depressive symptoms, sleep problems, very upsetting life events, low social support) to the association.
Results  Thirty-eight percent of women reported CM. The mean mental (MCS) and physical (PCS) SF-36 component scores 
were 2.3 points (95% CI − 4.3, − 0.3) and 2.5 points (95% CI − 4.5, − 0.6) lower, respectively, in women with any CM than in 
those without. When number of CM types increased (0, 1, 2, 3+ types), group mean scores decreased in MCS (52, 51, 48, 47, 
respectively; p < .01) and PCS (52, 52, 49, 49, respectively; p = .03). In separate mediation analyses, depressive symptoms, 
very upsetting life events, or low social support, reduced these differences in MCS, but not PCS.
Conclusions  CM is a social determinant of midlife HRQoL in women. The relationship between CM and MCS was partially 
explained by psychosocial mediators. It is important to increase awareness among health professionals that a woman’s midlife 
well-being may be influenced by early-life adversity.

Keywords  Child maltreatment · Health-related quality of life · SF-36 · Midlife women · Mediation analysis · Structural 
nested mean model
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Introduction

Health-related quality of life (HRQoL) is a multidimen-
sional evaluation of physical, emotional, and social/role 
functioning [1], and is an important outcome in the evalu-
ation of disability and disease progression. Although 
HRQoL typically reflects aspects of life most likely to be 
affected by changes in health status, it is also related to 
psychosocial status and proximal characteristics of the 
environment such as stress, financial strain, and social sup-
ports, and may be influenced by distal factors like child 
maltreatment (CM), which includes abuse (acts of commis-
sion) and/or neglect (acts of omission) by caregivers before 
18 years of age [2]. CM has been viewed as a life-course 
social determinant of adult health with substantial socio-
economic cost [2]. Importantly, previous studies showed 
that female adult survivors are more vulnerable to the long-
lasting burden of mental health problems from abuse or 
neglect than males [3, 4].

It is not clear whether CM is associated with midlife 
HRQoL in general populations. Two studies from the Neth-
erlands [5, 6] and the USA [7] identified negative associa-
tions between CM and HRQoL in community or population 
samples [8]. Most research to date is based on clinical or 
health-insured samples [8–14], which may limit generaliz-
ability. Furthermore, studies [5, 7, 8, 11, 12, 15, 16] often 
used standard regression methods, which do not properly 
account for mediator–outcome confounders affected by CM 
exposure [17], to examine possible psychosocial mediators 
(e.g., psychiatric disorders, substance abuse, depressive 
symptoms, social support, life events) of the relationship 
between CM and HRQoL.

We sought to address the limitations in the previous 
literature using extensive demographic, behavioral, and 
HRQoL data collected from a community-based cohort of 
443 women recruited into the Pittsburgh site of the Study 
of Women’s Health Across the Nation (SWAN). Our spe-
cific aims were to (1) assess if women with CM have worse 
midlife HRQoL than women without CM and if this is 
the case for both black and white women and (2) evalu-
ate whether psychosocial factors previously shown to be 
associated with CM (lifetime psychiatric history, depres-
sive symptoms, sleep problems, very upsetting life events, 
or low social support) individually explained the relation-
ship between CM and two dimensions of HRQoL: mental 
component score (MCS) and physical component score 
(PCS), using state of the art analytic approaches to test for 
mediation.

Methods

Study population

We used data from SWAN, a multi-site, community-
based, cohort study that aimed to investigate middle-aged 
women’s mental and physical health during and after 
the menopausal transition. A detailed explanation of the 
SWAN study design is available in a previous paper [18]. 
Briefly, eligible women recruited in seven cities in the 
U.S. between 1996 and 1997 were 42–52 years, with at 
least one menstrual period in the previous 3 months, not 
currently using exogenous hormones, no surgical removal 
of the uterus and/or both ovaries, not pregnant, and not 
breastfeeding. Each site of SWAN recruited approximately 
450 women that included white women and a prespecified 
minority group of women (African American, Hispanic, 
Japanese, or Chinese). Random digit dialing and a voter 
registration list were used as sampling techniques for the 
recruitment at the Pittsburgh SWAN site. Our investiga-
tion is based on 443 women who also participated in the 
Mental Health ancillary study (MHS) at the Pittsburgh 
site. Women were followed annually to provide biologi-
cal specimens and to complete extensive questionnaires 
about physical, psychosocial, lifestyle, and psychologi-
cal factors. Women in SWAN-MHS also completed the 
Structured Clinical Interview for the Diagnosis (SCID) 
of DSM-IV Axis I Disorders [19] at baseline and each 
annual follow-up visit. The study was approved by the 
University of Pittsburgh Institutional Review Board. For 
inclusion in the current analysis, completion of the full 
Medical Outcomes Survey Short Form 36 (SF-36) [20] at 
Visit 6 (6 years after the study entry, 2002–2003) or Visit 
8 (2004–2005) and completion of the Childhood Trauma 
Questionnaire (CTQ) [21] at Visit 8 were required.

Measures

Exposure (X). CM from early childhood through age 18 
was retrospectively ascertained by the CTQ at Visit 8 [21]. 
Items were summed to derive scores on five types of CM. 
The summed scores were classified as scoring positive for 
each type of CM using previously validated clinical cut-
offs as follows: emotional abuse (≥ 10), physical abuse 
(≥ 8), sexual abuse (≥ 8), physical neglect (≥ 8), and emo-
tional neglect (≥ 15) [14]. Each CM type was categorized 
as maltreated (moderate to severe) and non-maltreated 
(none to just below the thresholds). The CTQ has high 
test–retest reliability and strong convergent validity with 
therapists’ ratings and clinical interviews [14, 22]. CM 
types above these clinical cut-offs were counted to indicate 
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the total number of CM types ranging from 1 to 5. Expo-
sure to different types of CM was also combined into five 
mutually exclusive CM subgroups: (1) emotional abuse 
and/or physical abuse, (2) emotional neglect and/or physi-
cal neglect, (3) sexual abuse only, (4) abuse and neglect, 
and (5) sexual abuse along with other CM types.

Outcome (Y). Midlife HRQoL was assessed by the 
SF-36, a generic measure of health profiles in physical 
health, mental health, and social functioning [20] at Visit 
6 (or 8 if not completed at Visit 6). The SF-36 is an estab-
lished HRQoL questionnaire with high reliability and 
validity and it has been widely used in epidemiological 
studies [20]. The SF-36 includes eight subdomains and 
two component T-scores: MCS and PCS. MCS and PCS 
were calculated by standardizing each of the eight SF-36 
scales and transforming the aggregate score to a norm-
based score with a mean of 50 and standard deviation of 
10 in the 1998 general U.S. population [23]. Higher scores 
indicate better mental or physical health status. MCS or 
PCS below 50 is considered below the average in the gen-
eral U.S. population.

Mediators (M). Data for all psychosocial mediators were 
from Visit 6 or 8. Lifetime and current psychiatric history 
were initially diagnosed at study entry and at each follow-
up by trained mental health clinicians using the SCID [19], 
with very good reliability for lifetime depressive and anxiety 
disorders (kappa = 0.81–0.82) [24]. Lifetime psychiatric dis-
orders were defined as occurring up to Visit 6 or 8 for any of 
the following disorders: major depression; minor depression; 
any anxiety disorder; alcohol use disorder, abuse, or depend-
ence; and non-alcohol use disorder, abuse, or dependence. 
Depressive symptoms were assessed by the Center for Epi-
demiologic Studies Depression Scale (CES-D) [25] at base-
line and each follow-up visit. The CES-D is a widely used 
measure of depressive symptom levels with well-established 
reliability, and a cut-off score ≥ 16 is used as an indicator 
of potential clinical depression [25]. Sleep problems were 
self-reported by women and were defined as having at least 
three nights of at least one of the three sleep problems (i.e., 
sleep initiation, sleep maintenance, early morning awaken-
ing) in each of the past 2 weeks. Very upsetting life events 
were assessed by the Psychiatric Epidemiology Research 
Interview scale [26], modified to include events relevant 
to midlife women or those living in low socioeconomic 
environments. “Very upsetting” or “very upsetting and still 
upsetting” life events since the last study visit were totaled 
and categorized as 1 or more versus none. Instrumental and 
emotional social support was assessed by the Medical Out-
comes Study Social Support Survey [27]. Participants were 
asked how often each of four kinds of support (two instru-
mental and two emotional) is available when they need it. 
The total score ranged from 0 to 16. A score below the 25th 
percentile (< 12) was defined as low social support since a 

standard cut-point is not available and the distribution of 
scores is highly skewed.

Overview of measures and models

Figure 1 illustrates the relationships among CM (X), poten-
tial psychosocial mediators (M), midlife HRQoL outcomes 
(Y), exposure-outcome confounders (CXY), mediator–out-
come confounders (LMY), and other potential unmeasured 
confounders (U). Age at baseline, race/ethnicity, and child-
hood socioeconomic circumstances (SES) were consid-
ered as a vector of CXY confounders, common correlates 
of CM exposure and HRQoL outcomes. Race/ethnicity was 
also considered as a potential effect modifier of a CM and 
HRQoL relationship. A vector of adulthood confounders 
(LMY), common correlates of the mediators and HRQoL out-
comes, included education, marital status, financial strain, 
lifestyle behaviors, BMI, the number of lifetime medical 
conditions, menopausal status, vasomotor symptoms, use 
of exogenous hormones, trait anger and anxiety, and life-
time treatment for emotional problems. Due to the long-term 
effect of CM, several factors among the adulthood confound-
ers LMY (i.e., education, financial strain, lifestyle behaviors, 
BMI, trait anger and anxiety, treatment for emotional prob-
lems) are associated with CM and could be considered as 
exposure-induced mediator–outcome confounders [17]. 
These confounders are specified and described below.

Exposure-outcome confounders (CXY). CXY includes age, 
race/ethnicity, and childhood socioeconomic status (SES). 
Childhood SES from early childhood through age 18 was 
self-reported at Visit 7, based on questions about maternal 
and paternal education, and childhood financial circum-
stances such as whether the family owned a car, a house, 
or ever received public assistance. Previous work in SWAN 
has reported that childhood SES as measured at two separate 
visits was highly concordant [28].

Mediator–outcome confounders (LMY). LMY confounders 
were collected at SWAN baseline or the Visit 6/8. Adulthood 
sociodemographic factors included educational attainment, 
marital status, and financial strain. Lifestyle behavioral varia-
bles (current smoking, weekly alcohol consumption, physical 
activity) and body mass index (BMI) were included as LMY 
confounders. The number of lifetime medical conditions were 
summed from the questionnaire inquiring about 12 prespeci-
fied medical conditions. Menopausal status at the time of the 
midlife HRQoL assessment was categorized based on men-
strual bleeding patterns in the previous 12 months [29]. The 
presence of vasomotor symptoms (hot flashes, night sweats) 
in the past 2 weeks was ascertained as part of a symptom 
checklist. Ever use of hormone therapy since the SWAN 
baseline and lifetime treatment for emotional problems were 
self-reported. Trait anger and anxiety were assessed by the 
Spielberger Trait Anger and Anxiety Scales [30].
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Statistical analysis

Variable values were compared between those with and with-
out any CM exposure using Kruskal–Wallis tests for continu-
ous variables and Chi-square tests for categorical variables. 
To calculate the effect sizes for group differences, we used 
the reference norm SD = 9.47 for MCS and SD = 10.82 for 
PCS from the normative U.S. population of women aged 
45–54 years [23]. Effect sizes were calculated as group differ-
ences in HRQoL scores divided by SDnorm [31]. We defined 
group differences in MCS or PCS with effect sizes < 0.2 as 
small and not clinically meaningful, effect sizes 0.2–0.5 as 
moderate and potentially meaningful, and effect sizes > 0.5 as 
large and clinically meaningful [32].

Overall associations between CM and HRQoL. We used 
generalized linear models to evaluate CM in several dif-
ferent ways in eight separate models: any CM (maltreated 
versus non-maltreated) as the main predictor, five individual 
types of CM not mutually exclusive, a total number of CM 
(0, 1, 2 and more), and mutually exclusive combined CM 
subgroups adjusting for age, race, and childhood SES. To 
assess whether the relationship between CM and HRQoL 
was the same for blacks and whites, the product of any CM 
and race and the products of each CM type and race were 
added in separate main effect models. As with most stud-
ies, we did not have sufficient power to statistically detect 
effect modification. We defined effect modification as 

present if the magnitude of the beta coefficient of CM on 
HRQoL was changed by more than ± 2 points after adding 
the interaction product term to the outcome model. A two 
points difference of HRQoL was determined by the mean-
ingful moderate effect size (ES = 0.2) times the standard 
deviation (SD = 10) of MCS and PCS (i.e., moderate effect 
size × SD = 0.2 × 10 = 2).

Mediation analysis. We used structural nested mean mod-
els (SNMMs) estimated via doubly robust g-estimation to 
quantify the extent to which CM would be associated with 
HRQoL if each mediator were set to a specific value uniformly 
in the population (See Online Appendix) [33]. Unlike com-
monly used regression-based approaches, this method properly 
accounts for confounders of the mediator–outcome relation 
that are also associated with childhood maltreatment (LMY, as 
depicted in Fig. 1). If conditioning on LMY by standard regres-
sion method, collider bias will be induced along the path of 
X → LMY ← U → Y, and association of interest will be blocked 
through the path of X → LMY → Y. The main object we esti-
mated was

 which we refer to as the counterfactual disparity measure. 
This object can be interpreted as the magnitude of the asso-
ciation between any CM and HRQoL that would remain 
(dashed arrows in Fig. 1) if the mediators in our study were 
held fixed at some referent value. The proportion explained 
by these mediators was calculated as

� = E[Y(m = 0)|X = 1] − E[Y(m = 0)|X = 0],

Proportion Explained (PE) =
Overall association − Counterfactual disparity measure (m = 0)

Overall association
× 100%.

X
Child

Maltreatment (CM)

M
Poten
al Mediators

Y
Health-related Quality of Life

(HRQoL)

CXY
Confounders for CM and HRQoL 

LMY
Confounders for Mediators and HRQoL

U
(Unmeasured 
confounders)

Fig. 1   Analytic diagram of the relationship between CM (X), poten-
tial psychosocial mediators (M), and HRQoL outcomes (Y). Media-
tor–outcome confounders (LMY) are associated with the early-life 
exposure X. If conditioning on LMY by standard regression method, 
collider bias will be induced along the path of X → LMY ← U → Y, 

and association of interest will be blocked through the path of 
X→ LMY → Y. Research of interest (counterfactual disparity meas-
ure) is the extent to which (dashed arrows) CM (X) is associated with 
HRQoL after the mediator’s effect is removed
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Detailed steps of our mediation analysis are illustrated in 
the Online Appendix. SAS 9.4 was used for statistical analyses.

Results

Of the 443 participants in SWAN-MHS, 338 women met the 
two inclusion criteria (See Online Appendix Fig. 1) for the 
current analysis: completion of first full SF-36 at Visit 6 or 
Visit 8 and CTQ at visit 8. Mean age was 52 years and 33% 
of the women in the sample were Black (Table 1). Thirty-
eight percent of the participants reported at least one type 
of CM and 20% reported two or more types of CM before 
18 years of age. Based on subgroups of CM experience, 
11% of women experienced abuse, 4% neglect, 5% sexual 
abuse, 8% abuse and neglect, and 10% sexual abuse along 
with other CM types. A total of 200 (59%) women had a 
lifetime psychiatric history. High depressive symptoms were 
observed in 15% of women, sleep problems in 42%, at least 
one very upsetting life event in 47%, and low social support 
in 17% (Table 1).

Mean (SD) midlife HRQoL scores were 51.0 (8.8) for 
MCS and 51.5 (9.1) for PCS. Both mean MCS and PCS 
were above the average of the U.S. general population 
(better health) (23). The lowest MCS was reported by 
women with child sexual abuse [mean (SD) = 47.6(10)], 
and the lowest PCS by women with emotional neglect 
[mean (SD) = 44.8(11.8)]. When total number of CM types 
increased (0, 1, 2, 3 + types), group mean scores decreased 
in MCS (52, 51, 48, 47, respectively; p = .001) and PCS (52, 
52, 49, 49, respectively; p = .025). Mean MCS and PCS were 
both lower than the norm of 50 among women with child 
abuse and neglect or child sexual abuse along with other 
CM types.

The adjusted associations between CM and HRQoL 
after accounting for age, race, and childhood SES are 
shown in Table 2. Mean MCS was 2.3 points lower (95% 
CI − 4.3, − 0.3) and PCS was 2.5 points lower (95% CI 
− 4.5, − 0.6) in women with any CM compared to those 
without. MCS was 4.1 points lower (95% CI − 7.3, 
− 1.0) in women with child sexual abuse compared to 
women without child sexual abuse. Mean PCS was lower 
in women with child physical abuse [β (95% CI) − 3.8 
(− 6.9, − 0.6)] and child emotional neglect [− 6.8 (− 11.3, 
− 2.4)] than their counterparts without either. Women with 
two or more types of CM had lower MCS [− 3.6 (− 6.4, 
− 0.8)] and PCS [− 3.5 (− 6.1, − 0.8)] than non-maltreated 
women. Among CM subgroups, MCS was lower in women 
with a history of child sexual abuse along with other CM 
types [− 5.5 (− 9.7, − 1.2)] relative to those without any 
CM. PCS was significantly lower among women with a 

history of child abuse and neglect [− 3.1 (− 6.2, − 0.1)] 
than non-maltreated women.

Results for the effect modification of CM by race indi-
cated that the magnitude of physical abuse on PCS differed 
more than 2 points by racial groups after adding the interac-
tion term. White women with child physical abuse reported 
5.7 points significantly lower PCS (95% CI − 9.7, − 1.7) 
than white women without child physical abuse. PCS was 
not significantly different in black women with child physi-
cal abuse [1.0 (− 3.1, 5.1)] than black women without child 
physical abuse.

Using SNMMs, we evaluated the extent to which each 
psychosocial mediator explained the relation between CM 
and HRQoL, after adjusting for two sets of confounders CXY 
and LMY (Table 3b). After accounting for the contribution of 
psychosocial factors, the difference in MCS scores between 
maltreated and non-maltreated women decreased from − 2.4 
(95% CI − 4.5, − 0.4) to − 1.6, (95% CI − 3.4, 0.2), − 1.9 
(95% CI − 3.9, 0.1), or − 1.7 (95% CI − 3.7, 0.3) in sepa-
rate mediation models with high depressive symptoms, very 
upsetting life events, or low social support, respectively. In 
contrast, the association between any CM and lower MCS 
was not greatly affected by lifetime psychiatric history or 
sleep problems. Psychosocial mediators did not influence 
the association between CM and PCS.

Discussion

In this community-based cohort, CM was a robust risk factor 
for lower midlife mental and physical HRQoL in women, 
after adjusting for childhood SES variables, race, and age. 
The association between CM and mental HRQoL was par-
tially explained by the proximal adulthood psychosocial 
mediators: depressive symptoms, very upsetting life events, 
or low social support.

The overall prevalence of CM in our study was similar or 
slightly lower than the rates found in previously published 
studies of females and males which ranged from 34 to 48% 
[10, 14, 34, 35]. The prevalence rates of CM subtypes in this 
study (see Table 1) were comparable to research studies in 
the U.S. using the CTQ. The rate of emotional neglect in the 
present study (8%) was lower than the rates found in U.S. 
studies by Walker et al. (21%) and Fagundes et al. (12%) 
[14, 34], while the rates of physical neglect, physical abuse, 
emotional abuse, or sexual abuse were similar to the rates 
observed in these studies [14, 34]. In addition, a meta-analy-
sis with 59,500 individuals from multiple countries reported 
that the average combined prevalence of emotional neglect 
was 18% and that for physical neglect was 16% [36]. The 
prevalence of any psychiatric disorders in our study (59%) 
was slightly higher compared to the prevalence in women 
(50%) in the National Comorbidity Survey Replication [37].
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Table 1   Demographic, psychosocial, behavioral, and physical health characteristics of women by CM exposure

Variables All
N = 338

No CM
N = 208 (61.5%)

At least one CM
N = 130 (38.5%)

Exposure-outcome confounders (CXY)
 Age at the analysis baseline, mean (SD) 52.4 (2.6) 52.4 (2.6) 52.3 (2.5)
  Median (25th, 75th) 52.1 (50.4, 54.3) 52.2 (50.2, 54.3) 51.9 (50.6, 54.2)

 Race/ethnicity
  Black 113 (33) 66 (32) 47 (36)
  White 225 (67) 142 (68) 83 (64)

 Childhood socioeconomic circumstances
  Maternal education less than college 261 (78.9) 162 (79.8) 99 (77.3)
  Paternal education less than college 229 (68.8) 145 (70.7) 84 (65.6)

 Childhood family
  Did not own a car 42 (12.5) 26 (12.6) 16 (12.5)
  Did not own a home 69 (20.7) 36 (17.5) 33 (25.8)
  Ever received public assistance* 51 (15.2) 24 (11.6) 27 (21.1)
  Ever had difficulty paying for food or rent** 118 (35.2) 50 (24.2) 68 (53.1)

Exposure (X): child maltreatment (CM)
 Total numbers of child maltreatment types
  0 208 (61.5) 208 (100.0) –
  1 63 (18.6) – 63 (48.5)
  2 30 (8.9) – 30 (23.1)
  3 19 (5.6) – 19 (14.6)
  4 9 (2.7) – 9 (6.9)
  5 9 (2.7) – 9 (6.9)

 CM types, not mutually exclusive
  Emotional abuse (≥ 10) 71 (21.0) – 71 (54.6)
  Physical abuse (≥ 8) 60 (17.8) – 60 (46.2)
  Emotional neglect (≥ 15) 26 (7.7) – 26 (20.0)
  Physical neglect (≥ 8) 53 (15.7) – 53 (40.8)
  Sexual abuse (≥ 8) 51 (15.1) – 51 (39.2)

 CM subgroups, mutually exclusive
  No CM 208 (61.5) 208 (100.0) –
  Emotional and/or physical abuse 38 (11.2) – 38 (29.2)
  Emotional and/or physical neglect 15 (4.4) – 15 (11.5)
  Sexual abuse only 16 (4.7) – 16 (12.3)
  Abuse and neglect 26 (7.7) – 26 (20.0)
  Sexual abuse along with other CM types 35 (10.4) – 35 (26.9)

Potential psychosocial mediators (M)
 Lifetime psychiatric history* (yes) (i.e., major/minor depression, 

anxiety disorders, or substance use disorder)
200 (59.3) 114 (55.1) 86 (66.2)

  Major/minor depression* (yes) 160 (47.5) 87 (42.0) 73 (56.2)
  Anxiety disorders* (yes) 76 (22.6) 22 (10.6) 28 (21.5)
  Substance use disorder** (yes) 50 (14.8) 22 (10.6) 28 (21.5)

 High depressive symptoms (CES-D ≥ 16)* (Yes) 50 (15.0) 23 (11.2) 27 (21.1)
 Sleep problems (≥ 3 times/week) 142 (42.3) 79 (38.2) 63 (48.8)
 Total very upsetting life events** (1+) 159 (47.0) 87 (41.8) 72 (55.4)
 Low social support** (yes) 57 (17.0) 22 (10.7) 35 (26.9)

Mediator–outcome confounders (LMY)
 Education attainment less than college 195 (57.7) 128 (61.5) 67 (51.5)
 Marital status
  Single 31 (9.2) 17 (8.2) 14 (10.8)
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Examination of each type of CM showed child sexual 
abuse had a moderate relationship with lower MCS, child 
physical abuse had a moderate association with lower PCS, 
and child emotional neglect had a strong and clinically 
meaningful relationship with lower PCS. Afifi et al. found 
that each type of CM was significantly associated with lower 
scores in MCS and PCS in a large Dutch population sam-
ple of 7076 males and females [5]. However, a large U.S. 
insurance-based study with men and women found that child 
emotional neglect had the strongest influence on reduced 
well-being, followed by child sexual abuse and child physi-
cal abuse [10]. Although these studies did not report results 

separately for men and women, our results are similar to the 
previous U.S. findings overall.

Our study confirmed that effect sizes increased as the total 
number of CM types increased, as reported previously [5, 9, 
14, 15]. We found abuse and neglect had a moderate asso-
ciation with lower PCS, and sexual abuse along with other 
CM types had a strong association with lower MCS. Studies 
investigating associations between child sexual abuse and 
HRQoL in women have reported small to moderate effect 
sizes ranging from − 0.20 to − 0.36 [5, 8, 9, 12, 14]. We 
further distinguished the child sexual abuse only burden on 
mental HRQoL (effect size = − 0.25) and sexual abuse along 

Table 1   (continued)

Variables All
N = 338

No CM
N = 208 (61.5%)

At least one CM
N = 130 (38.5%)

  Married or living with someone as if married 240 (71.0) 151 (72.6) 89 (68.5)
  Separate/divorced/widowed 67 (19.8) 40 (19.2) 27 (20.8)

 Adulthood financial strain-pay for very basics*
  Not hard at all 261 (78.1) 169 (82.4) 92 (71.3)
  Somewhat hard 61 (18.3) 31 (15.1) 30 (23.3)
  Very hard 12 (3.6) 5 (2.4) 7 (5.4)

 Current smoker (yes) 49 (14.6) 32 (15.6) 17 (13.1)
 Weekly alcohol consumption
  None 169 (50.6) 97 (46.9) 72 (56.7)
  < 2 times 86 (25.7) 58 (28.0) 28 (22.0)
  2–7 times 58 (17.4) 39 (18.8) 19 (15.0)
  > 7 times 21 (6.3) 13 (6.3) 8 (6.3)

 Total number of medical conditions
  0 153 (45.5) 98 (47.6) 55 (42.3)
  1 98 (29.2) 56 (27.2) 42 (32.3)
  2+ 85 (25.3) 52 (25.2) 33 (25.4)

 Menopausal status
  Premenopausal 14 (4.2) 9 (4.3) 5 (3.8)
  Late perimenopausal or early perimenopausal 129 (38.3) 84 (40.6) 45 (34.6)
  Natural postmenopausal 139 (41.2) 83 (40.1) 56 (43.1)
  Surgical postmenopausal 30 (8.9) 18 (8.7) 12 (9.2)
  Unknown with hormone therapy 25 (7.4) 13 (6.3) 12 (9.2)

 Ever use hormone since SWAN study entry* (yes) 137 (40.7) 75 (36.2) 62 (47.7)
 Vasomotor symptoms
  None 143 (42.7) 95 (46.1) 48 (37.2)
  1–5 days/2 weeks 116 (34.6) 67 (32.5) 49 (38.0)
  ≥ 6 days/2 weeks 76 (22.7) 44 (21.4) 32 (24.8)

 Lifetime medical treatment for emotional problems** (yes) 70 (20.8) 32 (15.5) 38 (29.2)
 Physical activity score excluding work* 7.7 (1.7) 7.8 (1.7) 7.6 (1.7)
 Body mass index (kg/m2)** 30.0 (6.7) 29.1 (6.5) 30.5 (6.8)
 Spielberger trait anxiety** 15.2 (4.4) 14.8 (4.5) 15.9 (4.2)
 Spielberger trait anger** 14.1 (3.7) 13.5 (3.2) 15.1 (4.3)

N (%) are shown for each level of categorical variables. Mean (standard deviation) is presented for continuous variables
*p  < .05
**p  < .01
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with other CM types (effect size = − 0.58). Women with the 
latter exposures experienced a greater clinical burden on 
their mental HRQoL.

Plausible mechanisms underlying the relationship 
between any CM and HRQoL were also investigated in the 
current study. When accounting for each mediator in sepa-
rate models, the greatest proportion of the relation between 
CM and MCS was explained by depressive symptoms (35%), 
followed by low social support (28%), and very upsetting life 
events (21%). In contrast, the association between any CM 
and physical HRQoL was not explained by adult psychoso-
cial factors, but a notable proportion was explained by sleep 
problems (11%). Interventions targeting these modifiable 
factors may prevent or alleviate the impairment of midlife 
HRQoL. However, adult psychosocial factors only partially 
explained the relationship between CM and HRQoL. These 
findings suggest that CM has a robust and direct association 
with lower midlife HRQoL even after adjusting for child-
hood SES, education, marital status, adult financial strain, 
and other physical and mental health confounders, empha-
sizing the importance of interventions earlier in life. There 
has been a surge of scientific evidence providing both psy-
chosocial and biological explanations for the relationship of 
child abuse and neglect to reduced quality of interpersonal 
relationships and self-esteem, increased risk of exposure to 
life stressors, and altered brain structure, activity, and func-
tioning [38, 39]. The neurobiological alterations associated 
with CM may affect stress responses and result in difficulties 
with emotional regulation of arousing situations, behavio-
ral development, executive functions, and delay of learning 
[40].

Several limitations should be noted. One, CM was 
assessed retrospectively by the self-report CTQ and the 
duration or age of CM onset was not assessed. Self-report 
assessment may potentially result in recall bias and mis-
classification of the exposure. However, previous evidence 
showed that the CTQ has high test–retest reliability and 
strong convergent validity with therapists’ ratings and clini-
cal interviews [14, 22]. Two, potential unmeasured con-
founders (e.g., parental CM experiences, parental psychiatric 
history, adulthood experiences of abuse) were not assessed 
and therefore were not accounted for in our analyses. How-
ever, we were able to adjust for many variables (i.e., child-
hood SES, medical conditions, lifetime medical treatment 
for emotional problems) that have not yet been considered 
in prior work. Three, there could be bias due to left trunca-
tion in our study. Left truncation occurs when women who 
meet eligibility criteria at the time of study recruitment do 
not contribute observable data. This could potentially lead 
to bias if, for example, women with the most severe CM 
were not eligible for enrollment in the study because they 
had higher death or drop-out rates prior to study start. Our 
analysis required that women attend SWAN Visit 6 or Visit 

8. Although women participating in the current study did not 
differ substantially from the original SWAN sample on age 
and race/ethnicity, they were more likely to have a college 
education or higher, and were more likely to be married or 
living with someone as if married. Four, we did not have suf-
ficient statistical power to examine multiple mediators in one 
model due to the relatively small sample size. However, the 
counterfactual disparity measure of CM on HRQoL account-
ing for each psychosocial mediator may provide some guid-
ance for targets of future intervention studies to enhance 
HRQoL in middle-aged women with a CM history.

Our study has many strengths. First, SWAN-MHS is a 
community-based cohort sample with better generalizabil-
ity of results compared with clinical samples. Second, the 
measurements of CM exposure and HRQoL were obtained 
by standardized instruments. Third, lifetime psychiatric 
disorders were ascertained by the SCID, a semi-structured 
psychiatric interview, which has substantial reliability for 
lifetime depressive and anxiety disorders [24]. Fourth, since 
many adulthood factors were affected by CM exposures, 
standard regression methods were not valid because of the 
complex feedback relations between CM, mediator–outcome 
confounders, and the mediators under study. SNMMs are 
an appropriate modeling strategy that can account for such 
complex across the life-course [33].

In conclusion, CM is a robust social determinant of 
midlife mental and physical HRQoL in women. Adulthood 
psychosocial factors (depressive symptoms, very upsetting 
life events, low social support) partially mediate the asso-
ciation between CM and mental HRQoL, but not physical 
HRQoL in this study. These modifiable factors may be tar-
geted for future intervention studies to improve well-being 
in midlife victims of CM by promoting a broad spectrum of 
protective factors such as strengthening the social support 
network, reducing depressive symptoms, or alleviating sleep 
problems. Findings from our study provide knowledge to 
advance research and increase our ability to mitigate the 
negative impact of early adverse exposures on later HRQoL. 
It is important to increase the awareness among health pro-
fessionals that an individual’s midlife well-being may be 
influenced by early-life adversity.
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