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Abstract
Background  Although experiences of violence are detrimental and may occur throughout the lifespan, few studies 
have examined the long-term health correlates of violence in both childhood and adulthood.

Objective  To examine the association of exposure to child maltreatment (CM) as well as severe violence in 
adulthood with mental and physical health problems and health-related risk behaviors in adulthood.

Methods  The study was cross-sectional and applied a novel survey instrument among a random sample of 10 337 
Swedish women and men aged 18–74. Logistic regression was applied to calculate odds ratios.

Results  Exposure to 0, 1, 2 or 3 or more types of CM showed graded associations for depression, anxiety, self-
harm and PTSD in adulthood. Irritable bowel syndrome, fibromyalgia and obesity showed modest correlations. No 
significant associations were found between CM and ischemic heart disease (IHD), type 2 diabetes or cancer, although 
the ORs were in line with several previous ACE studies. When exposure to severe violence in adulthood was added to 
CM, odds ratios increased dramatically for mental health problems and health-related risk behaviors, suggesting that 
revictimization may moderate or mediate this relationship.

Conclusions  The results underscore the importance of studying violence exposure in a life-course perspective and 
suggest that the relationship between childhood adversities and long-term physical health problems in adulthood 
may be affected by the traumatic effects of revictimization in adult life. This points to the importance of early 
identification of child maltreatment and provision of robust services to protect children, treat symtoms of trauma, and 
enhance resilience to decrease the risk of poor health outcomes.

Keywords  Exposure to violence, Adverse childhood experiences, Poly-victimization, Revictimization, Life-course, 
Mental health, Physical health, Health-related risk behavior
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Background
Globally, a substantial proportion of the world’s popu-
lation has been exposed to some kind of interpersonal 
violence, which poses a major threat to public health [1, 
2]. In a Swedish context, 46% of women and 38% of men 
have experienced severe sexual, physical and/or emo-
tional violence during their lifetime [3]. The short-term 
effects of exposure to violence such as physical injuries 
or death are evident, but a growing body of evidence sug-
gests that violence is also associated with poorer health 
in childhood and adulthood [4–6]. The Adverse Child-
hood Experiences study (ACE-study) created a surge 
in research on the long-term health consequences of 
violence, neglect and household dysfunction during 
childhood [7]. After more than two decades, this study 
remains the basis for hypotheses and inquiries into the 
mechanisms underlying the poorer health outcomes seen 
among those who experienced adversity in childhood in a 
dose-dependent manner.

Systematic reviews and meta analyses have shown 
strong associations between adversities in childhood and 
mental health problems and health-related risk behaviors 
later in life, but also associations to long-term physical 
health problems such as ischemic heart disease (IHD), 
type 2 diabetes and cancer [8–11]. Most of the reported 
studies were cross-sectional in design and relied on 
self-report data from adults or adolescents. A major-
ity of the literature regarding ACEs has applied a score 
for the number of adverse experience types reported by 
the individuals, treating all childhood adversities equally. 
This has been questioned by some researchers, and sev-
eral studies have reported that experiences of child mal-
treatment (physical, psychological and sexual violence, 
physical and psychological neglect) show higher odds 
of mental health problems later in life compared to the 
household dysfunction aspects of the ACE model (paren-
tal mental illness, substance abuse or incarceration) [12, 
13]. In one study, exposure to intimate partner violence 
(IPV) between adults in the household showed odds 
ratios closer to the child maltreatment aspects than to 
household dysfunction [12]. Although the findings are 
significant, these studies have been based on small popu-
lations that in most cases have been non-random, and to 
our knowledge, the relative health associations of child 
maltreatment versus household dysfunction have not 
been examined in large national samples of both women 
and men.

Individuals exposed to one type of violence are at 
increased risk of other types of victimization [14, 15], 
and those who suffer from violence in childhood are 
disproportionately exposed to victimization in adult life 
[16, 17]. Consequently, in order to understand the rela-
tionship between exposure to violence in childhood and 
long-term health consequences it is important to take 

poly-victimization, revictimization and the lifetime bur-
den of violence into account. To our knowledge, no stud-
ies in Sweden have examined experiences of violence 
in childhood as well as in adulthood and the long-term 
health correlates of cumulative exposure. One report 
showed that lifetime experiences of violence were linked 
to poor health among 60–85 year old women and men 
in Sweden, although experiences in childhood ver-
sus adulthood were not separated [18]. Another study 
among 60–84 year old women and men showed that 
those exposed to physical or psychological violence over 
the past 12 months had high odds of mental and physical 
health problems compared to the unexposed group, but 
no information was gathered about maltreatment during 
childhood [19]. 

Recently, a model was put forth to provide a theory-
based framework to understand and act on the mecha-
nisms linking traumatic experiences and poor health 
outcomes [20]. The Trauma-Informed Theory of Indi-
vidual Health Behavior (TTB) posits that an individual’s 
ability to make decisions that enhance the likelihood of 
positive health outcomes following exposure to child-
hood trauma is based on: (1) the types and severity of 
trauma they have been exposed to; (2) how this trauma 
is manifested physiologically (i.e., the trauma response); 
and (3) factors enhancing resilience to undertake behav-
ior change despite this trauma response. Accordingly, 
childhood experiences of maltreatment may negatively 
affect the ability of some individuals to make positive 
choices regarding health-related behaviors but also to 
avoid environments that increase the likelihood of vio-
lence later in life. Among the individuals who remain in 
a trauma-perpetuating environment, long-term negative 
health effects may be more pronounced as the lifetime 
burden of violence exposure increases. Research over 
the past decade has pointed to toxic stress as a likely bio-
logical mechanism by which trauma leads to ill health, 
through both neurodevelopmental and physiological 
effects including cardiovascular and immunological 
systems.

The present study was initiated to fill gaps in the cur-
rent understanding of health correlations of exposure to 
child maltreatment, poly-victimization and revictimiza-
tion in a lifetime perspective in a Swedish context. The 
aim was to examine the association of exposure to child 
maltreatment and severe violence exposure in adulthood, 
separately and in combination, with long-term health 
correlates measured as mental and physical health prob-
lems and health-related risk behaviors in adulthood.

Methods
This is a cross-sectional study based on a survey distrib-
uted to a randomly selected population of women and 
men in Sweden. The data were collected in the spring 
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of 2012 using a novel questionnaire based on questions 
from the original Adverse Childhood Experiences (ACE) 
study [7] and a previous national violence prevalence 
study in Sweden [21]. The first section concerned cur-
rent sociodemographic information, followed by items 
regarding family conditions during childhood, includ-
ing physical and emotional neglect as well as parental 
substance abuse, mental illness, suicide attempts and 
criminal behavior. Exposure to sexual, physical and psy-
chological violence of varying severity was inquired 
about separately for ages 0 through 14, 15 through 17 
and from 18 on. For exposure before the age of 18, identi-
cal but separate sections addressed violence perpetrated 
by adults and that perpetrated by peers for each type of 
violence. Other question sections included self-reported 
physical and mental health as well as health-related risk 

behaviors such as smoking and alcohol consumption 
(Table 1).

Face and content validity of the questionnaire were 
evaluated by Statistics Sweden with the use of expert 
review and cognitive interviews with persons with and 
without a history of violence exposure. Following slight 
adjustments, the final Violence and Health survey instru-
ment consisted of 97 questions with a total of over 300 
sub-items [3, 22].

Questionnaires were distributed to 10 000 women and 
10 000 men 18 to 74 years of age randomly selected from 
the population registry of Sweden. An opt-out strategy 
was applied with an introduction letter providing infor-
mation about the study and that the individual could 
choose not to participate by contacting the research 
group or Statistics Sweden. Those who did not opt out 
received a subsequent letter with instructions about how 
to complete the survey online, and paper questionnaires 
were sent to those who did not respond online. A maxi-
mum of four reminders were sent. Respondents were 
informed that by completing the online or paper version 
of the questionnaire they gave their informed consent 
for their data to be handled as described above. Out of 
a total of 20 000 respondents, 10 337 individuals partici-
pated in the survey, giving a response rate of 52% (56% 
for women, 48% for men). An analysis of non-responders 
was performed taking sociodemographic factors and wel-
fare-based variables into account, and a multi-factorial 
weighting algorithm was created to correct for underrep-
resented respondent groups [23]. The study was approved 
by the Ethical Review Board in Uppsala (Dnr 2011/156).

Measures
A broad definition of interpersonal violence similar to 
that suggested by the World Health Organization was 
applied in this study, including physical, psychological 
and sexual violence throughout the lifespan as well as 
exposure to violence between parents and physical and 
psychological neglect in childhood [1]. The variables 
included in the analyses were dichotomous or categorical 
with mutually exclusive groups.

Exposure variables
A categorical variable corresponding to the maltreatment 
dimensions of the ACE questionnaire was constructed 
for exposure to zero, one, two or three or more types of 
child maltreatment (sexual violence by an adult, physi-
cal or psychological violence by an adult in the home, 
physical neglect, psychological neglect, IPV between 
parents) before the age of 18. IPV between parents was 
included in the maltreatment variable instead of in the 
household dysfunction variable described below because 
it is increasingly recognized as a type of violence against 

Table 1  Description of outcome variables, measures used and 
criteria for positivity

Measure Criterion for positivity
Mental health 
problems
Depression Hospital 

Anxiety and 
Depression 
Scale [25]

11 points or above, representing 
probable depression (maximum 
21 points)

Anxiety Hospital 
Anxiety and 
Depression 
Scale

11 points or above, representing 
probable anxiety (maximum 21 
points)

Post-traumatic stress 
symptoms (PTSD)

PCL [26] 9 points (maximum 18 points)

Self-harm Self report Any positive reponse regard-
ing physical self-harm, suicidal 
ideation or suicide attempts

Somatization PHQ-15 [27] 10 points or above (maximum 24)
Physical health 
problems
Irritable bowel 
syndrome (IBS)

Self report Any positive response

Fibromyalgia Self report Any positive response
Ischemic heart 
disease (IHD)

Self report Any positive response regarding 
heart attack, angina or heart failure

Chronic obstructive 
pulmonary disease 
(COPD)

Self report Any positive response

Type 2 diabetes Self report Any positive response
Cancer Self report Any positive response
Obesity Calculated 

BMI
BMI 30 or above

Health-related risk 
behaviors
Heavy smoking Self report Smoking more than 20 cigarettes 

per day
Alcohol misuse AUDIT (28) 8 points or above for men, 6 

points or above for women
Drug abuse Self report Any positive response
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children and has been criminalized in several countries, 
including Sweden [24].

Childhood maltreatment was operationalized as fol-
lows: Having been exposed to sexual abuse by an adult 
before age 18; Having sometimes/often been hit with 
a closed fist, hit with a weapon or other object or often 
subjected to other forms of physical violence by an adult 
in the home; Often having been threatened with physi-
cal violence, often humiliated or bullied by an adult in 
the home; having been exposed to physical neglect; hav-
ing been exposed to psychological neglect; or repeatedly 
having seen or heard violence between one’s parents. For 
each maltreatment type, any response indicating expo-
sure was counted as a positive outcome.

In order to assess how severe victimization in adult-
hood impacts the association of childhood victimiza-
tion to health problems, a separate categorical variable 
was created that included the childhood maltreatment 
categories described above with or without exposure to 
severe violence in adulthood, resulting in eight mutually 
excusive categories (Table 2).

Severe violence in adulthood was operationalized as 
follows:

As an adult having been forced to have sexual inter-
course or similar sexual acts (including attempts); Having 

been hit with a fist/object, kicked or subjected to violence 
with a weapon; Systematically and repeatedly subjected 
to psychological violence. Any response indicating severe 
violence exposure was counted as a positive outcome.

Aspects of household dysfunction corresponding to 
those in the ACE questionnaire were grouped into a 
single dichotomous variable for experiences of growing 
up in a household where parents had mental illness, sui-
cidal behavior, alcohol abuse, use of street drugs, crimi-
nal behavior (incarcerated several times) or separation/
divorce.

Outcome variables
Current physical and psychological health was assessed 
using previously validated instruments [25–28], as well 
as by self-report (Table 1). These conditions were chosen 
due to their significant public health relevance and their 
use in previous ACE research.

Background variables
The background variables included in the analyses were 
sex (male/female), predominant type of residence dur-
ing childhood (owned home, rental), self-reported 
parental immigrant status (at least one parent born in a 
Nordic country/both parents born elsewhere) and par-
ents’ highest level of education (at least one parent with 
high school education/both parents below high school), 
age (collected from registry data and categorized in 
groups aged 17–25/26–35/36–45/46–55/56–65/66–74) 
(Table 3).

Table 2  Exposure to violence in a lifetime perspective in 
number and percent of women and men based on categorical 
variables for child maltreatment (CM) and CM with or without 
severe violence in adulthood

N (%)
Number of 
CM types

Severe 
violence in 
adulthood

Total Women Men

Child maltreatment*
0 n.a. 6043 (65.9) 3193 (63.4) 2850 

(69.0)
1 n.a. 1589 (17.3) 911 (18.1) 678 

(16.4)
2 n.a. 744 (8.1) 437 (8.7) 307 (7.4)
≥3 n.a. 793 (8.6) 498 (9.9) 295 (7.1)

Child maltreatment + severe violence 
in adulthood*

0 No 5038 (56.3) 2655 (53.9) 2383 
(59.2)

1 No 1062 (11.9) 596 (12.1) 466 
(11.6)

2 No 545 (5.1) 244 (5.0) 210 (5.2)
≥3 No 377 (4.2) 221 (4.5) 156 (3.9)
0 Yes 875 (9.8) 473 (9.6) 402 

(10.0)
1 Yes 483 (5.4) 293 (5.9) 190 (4.7)
2 Yes 269 (3.0) 179 (3.6) 90 (2.2)
≥3 Yes 393 (4.4) 264 (5.4) 129 (3.2)
*Statistically significant differences were found between women and men for 
both categorical variables, p < 0.001

Table 3  Distribution of household dysfunction and background 
variables among women and men in number and percent

N (%)
Variable Total Women Men
Household dysfunction 
(yes) *

2643 (26.2) 1543 (27.9) 1100 
(24.2)

Sex 10 337 (100) 5681 (55.0) 4656 
(45.0)

Residence type (rental) 2573 (26.2) 1427 (26.5) 1146 
(26.0)

Parent immigrant status (yes) 768 (7.6) 424 (7.7) 344 (7.6)
Parental education (< high 
school) *

4558 (48.9) 2429 (47.3) 2129 
(50.8)

Age group*

17–24 1206 (11.7) 714 (12.6) 492 (10.6)
25–34 1549 (15.0) 870 (15.3) 679 (14.6)
35–44 1880 (18.2) 1073 (18.9) 807 (17.3)
45–54 2011 (19.5) 1142 (20.1) 869 (18.7)
55–64 2151 (20.8) 1138 (20.0) 1014 

(21.8)
65–74 1538 (14.9) 744 (13.1) 794 (17.1)
*Statistically significant differences between women and men, p < 0.001
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Data analysis
Weighted data were compared to non-weighted data with 
respect to the descriptive statistics for violence expo-
sure and health outcomes. As any differences found were 
negligible, we chose to apply non-weighted data for all 
analyses. Pearson’s chi square was used to assess poten-
tial differences between women and men with respect to 
maltreatment/violence exposure, health problems and 
background variables. Associations between exposure 
to child maltreatment with or without violence in adult-
hood and specific measures of mental and physical health 
were assessed using logistic regression analyses. First, 
the child maltreatment exposure variable was used as the 
independent variable in a non-adjusted model with the 
health outcome variables as dependent. In an adjusted 
model, the household dysfunction variable and all back-
ground variables were then added to the logistic regres-
sion. Finally, the child maltreatment exposure variable 
was replaced with the variable including both childhood 
maltreatment and severe violence in adulthood as the 
independent variable in the adjusted model mentioned 
above. Results from the logistic regression analyses are 
presented as odds ratios (OR) with 95% confidence inter-
vals (95% CI). Data were analyzed using SPSS version 
28 (IBM Corp.). A significance level of p < 0.05 and two-
tailed analyses were applied throughout.

Results
Descriptive statistics for exposure to severe violence in a 
lifetime perspective are presented in Table 2. The largest 
groups of victims were those exposed to one type of child 
maltreatment. Women to a greater extent have been vic-
timized to severe violence in a dose-dependent manner 
compared to men in a lifetime perspective, and exposure 
to severe violence in childhood is very often combined 
with exposure to severe violence in adulthood.

Descriptive statistics for respondent characteris-
tics related to mental and physical health problems and 
health-related risk behaviors are presented in Table  4. 
Mental health problems were significantly more common 
among women compared to men, as were IBS, fibromy-
algia and cancer. Men were significantly more likely than 
women to have IHD, type 2 diabetes, obesity and all three 
of the health-related risk behaviors.

In the non-adjusted logistic regression regarding expo-
sure to CM, exposure to CM was strongly associated 
with all the mental health variables in a graded fashion 
(Table 5).

Significant associations for IBS and fibromyalgia were 
found for nearly all CM levels. IHD, COPD and obe-
sity showed inconsistent patterns with some signifi-
cant correlations but no clear connection to the level of 
CM exposure. No significant relationships were found 
between any exposure level of CM and reports of cancer 
or type 2 diabetes. Exposure to CM was associated with 
all of the health-related risk behaviors.

In the adjusted model, only slight changes in ORs were 
seen for most health outcomes (Table 6). Tables showing 
the complete results of the adjusted regression analyses 
are included as supplementary material, only the results 
regarding the exposure variables are presented here for 
the sake of brevity. Household dysfuction was signifi-
cantly associated with PTSD, self-harm, heavy smoking 
and hazardous drinking, with ORs (95% CI) between 1.20 
(1.01, 1.42) and 1.44 (1.25, 1.65). Of the background vari-
ables, only sex and age were consistently associated with 
most health outcomes.

When severe violence was added to the adjusted 
regression model, a clear shift was seen toward higher 
odds for all mental health outcomes as well as the health-
related risk behaviors compared to the groups who had 
experienced CM but not adulthood violence (Table  7). 
No such increase was found for the physical health prob-
lems, although the most exposed group did show signifi-
cantly higher odds of cancer.

Discussion
This article has examined exposure to child maltreat-
ment and severe violence in adulthood to study their 
respective contributions to associations with many of 
the major public health problems in Sweden. The results 

Table 4  Respondent characteristics related to mental, physical 
and health-related risk behaviors

N (%)
Mental health symptoms Total Women Men
Depression 859 (8.7) 490 (9.1) 369 (8.3)
Anxiety*** 491 (5.0) 359 (6.6) 132 (3.0)
Post-traumatic stress symptoms 
(PTSD)***

689 (7.1) 480 (9.1) 209 (4.8)

Self-harm*** 1 197 
(11.7)

815 (14.5) 382 (8.3)

Somatization*** 570 (6.1) 411 (8.0) 159 (3.7)
Physical health symptoms
Irritable bowel syndrome (IBS) *** 470 (4.5) 344 (6.1) 126 (2.7)
Fibromyalgia*** 225 (2.2) 195 (3.4) 30 (0.6)
Ischemic heart disease (IHD) *** 532 (5.1) 183 (3.2) 349 (7.5)
Chronic obstructive pulmonary 
disease (COPD)

184 (1.8) 105 (1.8) 79 (1.7)

Type 2 diabetes*** 383 (3.7) 153 (2.7) 230 (4.9)
Cancer** 455 (4.4) 279 (4.9) 176 (3.8)
Obesity* 1 377 

(13.6)
711 (12.8) 666 

(14.6)
Health-related risk behaviors
Heavy smoking*** 423 (4.2) 158 (2.8) 265 (5.8)
Hazardous drinking*** 1 853 

(18.6)
920 (16.8) 933 

(20.8)
Drug abuse* 55 (0.5) 22 (0.4) 33 (0.7)
Statistically significant differences between women and men: ***p < 0.001, 
**p < 0.01, *p < 0.05
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demonstrated that polyvictimization in childhood was 
clearly associated with all of the analyzed mental health 
outcomes and health-related risk behaviours in a graded 
fashion similar to previous findings from ACE studies 
in other countries, while the physical health problems 
studied did not demonstrate such associations. Revic-
timization in adulthood was associated with significant 
increases in the odds of mental health problems and risk 
behaviors compared to CM alone. As demonstrated in 
previous studies, women were the victims of violence in 
a life-course perspective to a greater extent than men [2].

Overall, the graded associations found between expo-
sure to CM and several of the mental health problems 
showed higher ORs than previously reported in stud-
ies using the ACE questionnaire [29]. For example, our 

findings regarding the association between exposure to 
three types of CM and reports of anxiety, self-harm and 
PTSD in adulthood showed odds ratios that were twice to 
three times as high as previous studies from the US using 
four or more ACE types as the cutoff [8]. Several factors 
might underlie these differences. Our exposure variables 
included only aspects of child maltreatment, whereas 

Table 5  Non-adjusted odds ratios of health correlates relative 
to exposure to 1, 2 or 3 + types of child maltreatment (CM) 
compared to no maltreatment exposure. Logistic regression 
using categorical variables. Numbers in parentheses indicate the 
upper and lower boundaries of the 95% confidence intervals
Num-
ber 
of CM 
types1

Depression Anxiety PTSD Self-harm Somati-
zation

1 2.50*** (2.05, 
3.03)

2.42*** 
(1.86, 3.13)

2.76*** 
(2.21, 
3.45)

2.53*** 
(2.14, 3.00)

2.33*** 
(1.83, 
2.95)

2 2.69*** (2.09, 
3.45)

2.93*** 
(2.14, 4.03)

3.62*** 
(2.77, 
4.75)

3.23*** 
(2.62, 3.98)

3.31*** 
(2.50, 
4.39)

≥3 6.01*** (4.91, 
7.37)

7.09*** 
(5.54, 9.09)

10.15*** 
(8.19, 
12.57)

7.85*** 
(6.58, 9.37)

5.12*** 
(4.00, 
6.54)

IBS Fibromy-
algia

IHD COPD Diabetes 
Type II

1 1.24 (0.95, 1.62) 1.63* (1.11, 
2.41)

1.01 
(0.78, 
1.32)

1.67* (1.11, 
2.51)

0.88 
(0.64, 
1.21)

2 1.74*** (1.26, 
2.40)

2.18** (1.37, 
3.48)

1.52** 
(1.11, 
2.07)

1.57 (0.90, 
2.75)

1.32 
(0.91, 
1.92)

≥3 2.41*** (1.82, 
3.20)

3.07*** 
(2.05, 4.59)

1.15 
(0.82, 
1.61)

3.01*** 
(1.96, 4.61)

1.16 
(0.80, 
1.70)

Cancer Obesity Heavy 
smoking

Hazardous 
drinking

Drug 
abuse

1 0.98 (0.74, 1.30) 1.09 (0.92, 
1.28)

1.61*** 
(1.22, 
2.12)

1.53*** 
(1.33, 1.75)

1.43 
(0.56, 
3.66)

2 1.17 (0.82, 1.67) 1.47*** 
(1.20, 1.81)

2.70*** 
(1.98, 
3.70)

1.42*** 
(1.17, 1.71)

3.06* 
(1.20, 
7.85)

≥3 1.16 (0.82, 1.64) 1.42*** 
(1.16, 1.74)

2.99*** 
(2.23, 
4.02)

1.82*** 
(1.53, 2.17)

6.28*** 
(3.01, 
13.10)

1Number of maltreatment types in childhood (physical abuse, sexual abuse, 
psychological abuse, physical neglect, psychological neglect, exposure to 
parental IPV). ***p < 0.001, **p < 0.01, *p < 0.05

Table 6  Adjusted odds ratios1 of health correlates relative 
to exposure to 0, 1, 2 or ≥3 types of child maltreatment (CM). 
Logistic regression using categorical variables. Numbers in 
parentheses indicate the upper and lower boundaries of the 95% 
confidence intervals
Num-
ber 
of CM 
types2

Depression Anxiety PTSD Self-harm Somati-
zation

0 1.0 1.0 1.0 1.0 1.0
1 2.49*** (2.00, 

3.10)
2.36*** 
(1.77, 3.16)

2.58*** 
(2.00, 
3.33)

2.64*** 
(2.18, 3.21)

2.16*** 
(1.65, 
2.83)

2 2.45*** (1.81, 
3.30)

2.89*** 
(2.01, 4.17)

3.65*** 
(2.68, 
4.98)

3.37*** 
(2.61, 4.35)

3.06*** 
(2.22, 
4.22)

≥3 6.23*** (4.82, 
8.05)

6.24*** 
(4.53, 8.61)

7.64*** 
(5.79, 
10.08)

8.86*** 
(7.02, 
11.19)

4.46*** 
(3.28, 
6.08)

IBS Fibromy-
algia

IHD COPD Diabetes 
Type II

0 1.0 1.0 1.0 1.0 1.0
1 1.07 (0.79, 1.46) 1.44 (0.94, 

2.21)
0.85 
(0.61, 
1.19)

1.77* (1.10, 
2.84)

1.00 
(0.70, 
1.43)

2 1.80*** (1.27, 
2.56)

1.67 (0.99, 
2.82)

1.47* 
(1.02, 
2.13)

1.29 (0.65, 
2.56)

1.25 
(0.81, 
1.93)

≥3 2.18*** (1.55, 
3.07)

2.09* (1.26, 
3.49)

1.33 
(0.88, 
2.01)

3.06*** 
(1.77, 5.30)

0.98 
(0.59, 
1.63)

Cancer Obesity Heavy 
smok-
ing

Hazardous 
drinking

Drug 
abuse

0 1.0 1.0 1.0 1.0 1.0
1 0.91 (0.66, 1.25) 1.12 (0.93, 

1.35)
1.64* 
(1.18, 
2.26)

1.64*** 
(1.40, 1.92)

1.09 
(0.35, 
3.38)

2 0.97 (0.64, 1.47) 1.40* (1.10, 
1.78)

2.68*** 
(1.86, 
3.86)

1.55*** 
(1.24, 1.95)

2.83 
(0.97, 
8.28)

≥3 1.21 (0.81, 1.82) 1.37* (1.06, 
1.76)

2.73*** 
(1.88, 
3.95)

1.95*** 
(1.56, 2.43)

3.44* 
(1.24, 
9.50)

1All analyses were adjusted for exposure to household dysfunction (yes/
no), respondent’s sex (male/female), predominant type of residence during 
childhood (owned home/rental), parents’ level of education (at least one parent 
with high school or above/both parents below high school), parents’ country 
of birth (at least one parent born in the Nordic countries/both parents born 
elsewhere), and age group in years at response (17–25/26–35/36–45/46–55/56–
65/66–74). 2Number of maltreatment types in childhood (physical abuse, sexual 
abuse, psychological abuse, physical neglect, psychological neglect, exposure 
to parental IPV). ***p < 0.001, **p < 0.01, *p < 0.05
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the ACE scale includes other types of adversities such 
as parental divorce that may not be as clearly associated 
with mental health problems. Our results regarding the 
household dysfunction variable, which showed relatively 
small ORs to only a few of the health outcomes lends sup-
port to this notion. Studies have indicated that the preva-
lence of mental health problems in the total population 
is similar in the US, UK and Sweden, making it unlikely 
that this would explain these differences [30]. However, 
the relatively small proportion of respondents with three 
types of CM in the present analyses may represent a par-
ticularly vulnerable group with respect to psychosocial 
factors that increase the risk of mental health problems. 
This needs to be further investigated.

Our findings of modest correlations with the IBS and 
fibromyalgia are in agreement with findings from pre-
vious ACE studies regarding IBS and chronic pain [31, 
32]. With regard to IHD and type 2 diabetes, we found 
no significant associations, although the ORs demon-
strated were in line with several previous ACE studies. 

The literature is somewhat inconsistent regarding these 
disease outcomes, with most studies reporting similar 
ORs of which some are statistically significant while oth-
ers are not [8, 11]. Our results regarding obesity are in 
agreement with an ACE study that limited the exposure 
variables to violence or severe violence during child-
hood [33]. Rates of IHD, type 2 diabetes and obesity are 
lower in Sweden than in the US and the United Kingdom, 
where a majority of the ACE studies have been conducted 
[34–36]. As regression analyses are sensitive to group 
sizes, this may have been a contributing factor to the lack 
of significant correlations to these health outcomes in 
our material. To our knowledge this has not been studied 
and presents an interesting avenue for further research.

According to TTB, individuals exposed to violence who 
have or are able to develop resilience factors including 
safety, autonomy, trauma awareness and trust are more 
likely to have positive coping strategies and reduced risk 
of remaining in trauma-perpetuating environments [20]. 
Against this background, our findings that individuals 

Table 7  Adjusted odds ratios1 of health correlates relative to exposure to 0, 1, 2 or ≥3 types of childhood maltreatment (CM) alone or 
in combination with exposure to violence in adulthood (AH). Logistic regression using categorical variables. Numbers in parentheses 
indicate the upper and lower boundaries of the 95% confidence intervals
Number of CM types2 Depression Anxiety PTSD Self-harm Somatization
0 1.0 1.0 1.0 1.0 1.0
1 2.35*** (1.78, 3.11) 2.24*** (1.51, 3.33) 2.46*** (1.73, 3.50) 2.26*** (1.75, 2.94) 1.98*** (1.39, 2.83)
2 2.32*** (1.55, 3.47) 2.72*** (1.60, 4.64) 3.08*** (1.94, 4.89) 3.08*** (2.16, 4.40) 2.31*** (1.43, 3.73)
≥3 4.86*** (3.35, 7.05) 4.72*** (2.85, 7.82) 5.87*** (3.82, 9.01) 5.7*** (3.98, 8.08) 3.80*** (2.42, 5.98)
0 + AH 2.12*** (1.57, 2.86) 3.31*** (2.29, 4.79) 3.97*** (2.87, 5.50) 2.85*** (2.21, 3.66) 2.62*** (1.84, 3.73)
1 + AH 3.98*** (2.88, 5.50) 4.98*** (3.32, 7.47) 6.31*** (4.43, 8.98) 5.93*** (4.50, 7.82) 4.27*** (2.91, 6.27)
2 + AH 3.53*** (2.31, 5.41) 5.37*** (3.28, 8.80) 8.59*** (5.70, 12.94) 6.12*** (4.29, 8.74) 6.53*** (4.32, 9.87)
≥3 + AH 9.60*** (6.97, 13.21) 12.02*** (8.14, 17.74) 16.34*** (11.59, 23.06) 17.4*** (12.98, 23.34) 7.84*** (5.35, 11.50)

IBS Fibromyalgia IHD COPD Diabetes Type II
0 1.0 1.0 1.0 1.0 1.0
1 1.04 (0.70, 1.53) 1.39 (0.81, 2.38) 0.85 (0.58, 1.25) 1.77 (1.03, 3.03) 0.96 (0.63, 1.46)
2 1.63* (1.0, 2.63) 1.83* (0.94, 3.56) 1.48 (0.95, 2.30) 0.58 (0.18, 1.87) 0.92 (0.51, 1.67)
≥3 1.95** (1.18, 3.21) 2.17** (1.07, 4.43) 1.34 (0.79, 2.26) 2.59* (1.26, 5.33) 1.01 (0.52, 1.94)
0 + AH 1.54* (1.07, 2.22) 2.07 (1.23, 3.50) 1.05 (0.69, 1.62) 1.02 (0.46, 2.27) 1.37 (0.87, 2.15)
1 + AH 1.55 (0.98, 2.46) 2.18* (1.14, 4.18) 0.75 (0.39, 1.46) 1.82 (0.81, 4.11) 1.25 (0.67, 2.31)
2 + AH 2.64*** (1.6, 4.26) 2.13 (0.99, 4.61) 1.51 (0.81, 2.83) 2.74* (1.20, 6.24) 2.05* (1.09, 3.85)
≥3 + AH 2.53*** (1.63, 3.94) 2.50** (1.28, 4.91) 1.29 (0.69, 2.43) 3.85*** (1.89, 7.83) 0.94 (0.42, 2.09)

Cancer Obesity Heavy smoking Hazardous drinking Drug abuse
0 1.0 1.0 1.0 1.0 1.0
1 0.99 (0.69, 1.43) 1.14 (0.91, 1.42) 1.80** (1.24, 2.62) 1.46*** (1.20, 1.79) 0.78 (0.17, 3.56)
2 0.84 (0.49, 1.46) 1.51** (1.12, 2.04) 1.72* (1.01, 2.90) 1.40* (1.04, 1.90) 0.88 (0.11, 6.99)
≥3 0.85 (0.46, 1.58) 1.34 (0.94, 1.90) 1.85* (1.07, 3.19) 1.58* (1.13, 2.20) 1.00 (0.12, 8.11)
0 + AH 1.14 (0.77, 1.71) 1.23 (0.97, 1.55) 1.53 (0.97, 2.41) 1.93*** (1.59, 2.35) 1.00 (0.22, 4.50)
1 + AH 0.79 (0.43, 1.45) 1.20 (0.88, 1.64) 1.50 (0.84, 2.68) 2.75*** (2.15, 3.50) 1.69 (0.37, 7.82)
2 + AH 1.29 (0.69, 2.38) 1.36 (0.92, 2.01) 5.20*** (3.22, 8.40) 2.37*** (1.70, 3.30) 5.67** (1.71, 18.83)
≥3 + AH 1.77* (1.06, 2.94) 1.53* (1.09, 2.14) 4.13*** (2.61, 6.54) 2.80*** (2.11, 3.71) 4.23** (1.32, 13.55)
1All analyses were adjusted for exposure to household dysfunction (yes/no), respondent’s sex (male/female), predominant type of residence during childhood 
(owned home/rental), parents’ level of education (at least one parent with high school or above/both parents below high school), parents’ country of birth (at 
least one parent born in the Nordic countries/both parents born elsewhere), and age in years at response (17–25/26–35/36–45/46–55/56–65/66–74). 2Number of 
maltreatment types in childhood (physical abuse, sexual abuse, psychological abuse, physical neglect, psychological neglect, exposure to parental IPV). ***p < 0.001, 
**p < 0.01, *p < 0.05
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who had experienced CM but who were not exposed to 
severe violence in adulthood were less at risk of many of 
the health problems studied here than those who were 
revictimized as adults are intriguing. This may represent 
a more resilient group compared to those exposed to 
both CM and adult violence. In this respect, severe vio-
lence in adulthood may act as a moderator or mediator of 
the health consequences of CM.

Strengths and limitations
A strength of this study is that it is based on a large sam-
ple of both women and men in Sweden. Furthermore, the 
risk of non-response bias has been decreased by careful 
analysis of the attrition and subsequent calibration and 
weighting of data, based on sets of information from 
national registries. Another strength is that we were able 
to break down data regarding victimization with respect 
to experiences in childhood and adulthood. This pro-
vided the opportunity to analyze associations between 
health problems and health-related risk behaviors and 
exposure to CM alone or together with victimization in 
adulthood.

Limitations of this study include the retrospective 
nature of the data, which may entail recall bias. Although 
we tried to reach a representative sample of the popula-
tion, certain groups, particularly those who are hard to 
reach due to homelessness, severe illness or incarcera-
tion, are underrepresented. This may have affected the 
results, as these groups are known to have higher levels 
of violence exposure and poorer health. Another limi-
tation is the relatively broad measures of victimization 
used to assess severe violence, without detailed informa-
tion regarding the circumstances, frequency or duration 
of each type of severe violence exposure. For example, 
we cannot discern to what extent the results apply to 
specific subgroups, such as children repeatedly victim-
ized at an early age or adults occasionally victimized 
many years ago. Also, the survey was carried out in 2012, 
and changes in violence exposure and health problems 
may have changed somewhat during the years that have 
passed since the data were collected. As in all survey 
studies, the present results are limited by the cross-sec-
tional nature of the data, with fixed responses to compli-
cated issues. Another limitation is that it is not possible 
to determine whether the health problems and health-
related risk behaviors were present before or after the ini-
tial event of violence exposure. This is a major limitation 
in most cross-sectional studies and must be taken into 
account when interpreting the results.

It is important to note that the main outcome variables, 
which divide the respondents into mutually exclusive 
groups with respect to exposure to one, two or three or 
more types of CM with or without violence exposure in 

adulthood, may not adequately represent the complex 
ecological reality of abuse.

Conclusion
The results underscore the importance of studying vio-
lence exposure in a life-course perspective and suggest 
that the relationship between childhood adversities and 
long-term physical health problems in adulthood is likely 
affected by the traumatic effects of revictimization in 
adult life. This points to the importance of early identi-
fication of child maltreatment and provision of robust 
services to protect children, treat symtoms of trauma, 
and enhance resilience to decrease the risk of poor health 
outcomes.
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