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Abstract
Crime victimization is associated with a more unfavorable health profile. We exam-
ined associations of victimization of property, violence, and sexual crime with 
mental health indices for depression, anxiety, and loneliness and explore their eti-
ology in Dutch twin families. The data were collected from adult twins, their par-
ents, siblings, spouses, and offspring participating in longitudinal survey studies of 
the Netherlands Twin Register (N = 19,867). First, we tested if there is an associa-
tion between victimization and loneliness, anxiety, and depression at the population 
level. Second, discordant twin pairs were identified, where one twin was a crime 
victim and the cotwin was not. This design allows controlling for confounding by 
shared environment and genetic factors. Third, a longitudinal comparison was made 
of pre- and post-victimization data in victims, their family members, and unrelated 
individuals. At the population level, victimization was associated with increased 
depression, anxiety, and loneliness, except for property crime, which was not asso-
ciated with depression and anxiety. The associations were strongest for violent and 
sexual crimes. Within discordant twin pairs, no significant differences were found 
between the victimized and non-victimized twins. These results confirm that crime 
victimization is associated with adverse mental health outcomes and loneliness, 
with the strength of this association differing per type of crime. There is no strong 
evidence that the relationship between victimization and mental health or loneliness 
follows a simple causal model, as the relationship can be partly explained by genetic 
and shared environmental confounding. These results also suggest that victims of 
sexual and violent crimes may already experience more mental health problems 
before victimization than non-victims, and that individuals with more mental health 
problems and loneliness are at increased risk of becoming a victim.

Keywords  Mental health · Discordant twins · Confounding · Longitudinal

Extended author information available on the last page of the article

http://crossmark.crossref.org/dialog/?doi=10.1007/s40865-023-00234-1&domain=pdf
http://orcid.org/0000-0002-6921-6980


456	 B. Gonggrijp et al.

1 3

Introduction

Crime is a prevalent societal problem and is reported to have a significant impact 
on the well-being and health of victims. In 2021, 17.1% of the population in the 
Netherlands, the country on which the current study focuses, became a victim of one 
or more crimes. This comprised violent crimes (4.1%), sexual crimes (1.1%), prop-
erty crimes (9.0%), or vandalism (6.0%) (Statistic Netherlands, 2022). Victimiza-
tion has been associated with less favorable outcomes across multiple life domains, 
such as relationship formation, employment, criminal offending, and a wide range of 
mental health outcomes (e.g., Beckley et al., 2018; Dworking et al., 2017; Hanson 
et al., 2010; Jennings et al., 2012; Krumm et al., 2018; Maniglio, 2008; Swanberg & 
Logan, 2005; De Jong, 2022). Victims of crime also have an elevated risk for a wide 
range of adverse physical health outcomes, and this has been linked to poor func-
tioning of the brain and nervous system, cardiovascular-, gastrointestinal-, musculo-
skeletal-, reproductive, immune, and endocrine systems (e.g., Britt, 2001; Breiding 
et  al.,  2008; Chrisler & Ferguson,  2006; Coker et  al.,  2000; Kramer et  al.,  2004; 
Murray-Close et al., 2014).

Research on victimization and mental health problems has often focused on child-
hood or adolescent victimization, and often only one type of victimization is included 
(e.g., only sexual victimization or violent victimization). Becoming a victim during 
childhood or adolescence, both sensitive developmental periods, is associated with 
an increased likelihood of various negative outcomes such as depression, anxiety, 
loneliness, and post-traumatic stress disorder (PTSD) (e.g., Boney-McCoy & Fin-
kelhor,  1995; Jackson & Deye,  2015; Kilpatrick & Acierno,  2003; Kimmel,  2014; 
McKay et al., 2021; Turner et al., 2006; de Venter et al., 2013). In addition, it can 
lead to several negative outcomes in adulthood, such as bipolar disorder, substance 
abuse, decrease in self-esteem, anxiety, and depression (e.g., Isaacs et al., 2008; Mac-
millan, 2001; Turanovic & Pratt, 2015). It is, however, important to note that previous 
life-course criminological literature suggests that victimization profiles are heteroge-
neous over time (DeCamp & Zaykowski, 2015; Kong & Easton, 2019; Tillyer, 2014). 
Semenza et al. (2021), for example, found that individuals who were violently vic-
timized during the transition to adulthood showed the most mental and physical 
health problems. Research based on adult violent victimization has been more lim-
ited and has often focused on specific types of crimes (i.e., domestic violence, sexual 
crimes, or property crimes). Still, previous research has found that adult victimiza-
tion, including violent, sexual, and property crime, correlates with numerous psy-
chological and mental health problems (e.g., Britt, 2001; Campbell & Wasco, 2005; 
Krahé & Berger,  2017; Kimmel,  2014; Kunst & Koster,  2017; Ruback & Thomp-
son, 2001). For example, Choudhary et al. (2012) examined the association of sex-
ual violence victimization with depression and anxiety symptoms. Of the victims of 
sexual violence, 18.82% reported being diagnosed with depression, 8.37% reported 
an anxiety disorder, and 28.28% reported being diagnosed with both depression and 
disorder. This was significantly higher compared to the non-victims (respectively, 
7.39%, 3.75%, and 6%). Porcerelli et al. (2003) found, in a cross-sectional study of 
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1024 family practice patients, that the women and men who were a victim of violence 
showed more depressive symptoms compared to non-victims.

While the results of these studies reveal an association between victimization and 
mental health, the question is whether victimization causes mental health problems, 
as confounding could be present. Confounding may arise when third factors influ-
ence both the risk of victimization and mental health issues. One specific type of con-
founding is genetic confounding which occurs when genetic factors influence both 
the risk of victimization and outcomes such as mental health problems. It has been 
established that mental health problems are influenced by genetic factors. Genetic 
contributions to variation in anxiety were estimated at 45% (Lamb et al., 2010) and 
roughly 30 to 50% for depression (Boomsma et  al.,  2000; Polderman et  al., 2015; 
Kendler et al., 2000; Sullivan et al., 2000). Even though victimization might seem a 
chance occurrence, it does not happen at random and heritable traits have been identi-
fied that are associated with an increased risk of victimization (Beckly et al., 2018; 
Veldkamp et al., 2019). For example, Beaver et al. (2011) found that violent victimi-
zation in adults is heritable, and chronic victimization has an even higher estimate of 
heritability. It is crucial to emphasize that when we describe victimization as herit-
able, we are not implying that there are specific genes that directly cause people to 
victimize others, but that research suggests that genetic factors influence an individ-
ual’s characteristics (such as behavior or personality traits) that increase their chance 
of victimization. Previous research showed evidence of a shared genetic vulnerability 
for victimization and mental health problems, such as anxiety (Guimond et al., 2015), 
paranoid symptoms (Shakoor et al., 2015), and MDD (Kavish et al., 2019).

One approach to studying the etiology of an association between exposure and 
an outcome, such as victimization and mental health problems, is by within-family 
designs (McGue et al., 2010). When siblings or twins within a family are discordant 
for the exposure, their degree of discordance for the outcome can inform on differ-
ent mechanisms underlying the association. Twins and siblings share all or part of, 
their genetic makeup. Monozygotic twins (MZ) share 100% of their genes, whereas 
dizygotic twins (DZ) and non-twin siblings share on average 50% of their segregat-
ing genes. By making comparisons within twin pairs, we thus automatically control 
for genetic confounding, either partly (DZ twins) or completely (MZ twins). Sib-
lings and twins also share many (familial) environmental exposures, which for twins 
also include prenatal exposures. Therefore, by comparing twins, we automatically 
control for a wide variety of possible confounding factors that have been found to 
be related to both victimization and mental health, such as age, sex, SES, household 
income (Willitts et al., 2004), and SES (e.g., Hastings & Hamberger, 1997; Straus & 
Gelles, 1986).

Figure 1 shows the expected patterns of analyses in a general population and dis-
cordant twins under different mechanisms of causality and confounding. If there is a 
causal pathway between victimization and mental health, analyses in all groups (i.e., 
population analysis, same-sex DZ twin pairs, and MZ twin pairs) are expected to reveal 
effect sizes larger than zero, and they will be similar in all groups (left set of bars in 
Fig. 1). Under the noncausal hypothesis, where genetic factors completely explain the 
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association (2nd set of bars in Fig. 1), discordant MZ twins are expected to have an 
effect size of zero because they are genetically identical and are thus exposed to the 
same genetic risk factors. The DZ twins show an intermediate pattern. If the model is 
only partially explained by genetic factors, we expect a similar pattern, but the effect 
size of the MZ twins will be above zero (3rd set of bars in Fig. 1). Finally, if the asso-
ciation is noncausal but completely explained by shared environmental factors, all dis-
cordant twins are expected to have an effect size of zero (4th set of bars in Fig. 1), as 
twins have been raised in the same family, and in these analyses, we automatically con-
trol for all shared environmental factors (Lichtenstein et al., 2002; Slob et al., 2020).

Studies of twin pairs discordant for victimization exposure have reported an 
increased risk of emotional or behavioral problems in the victimized twin (e.g., Arse-
neault et al., 2008; Connolly et al., 2021; Kendler et al., 2000; Silberg et al., 2016), 
while other studies reported little to no effect (Berenz et  al.,  2013; Bornovalova 
et al., 2013; Dinwiddie et al., 2000). It is important to note that these twin-based stud-
ies are difficult to compare as they often looked at different types of victimization 
and different mental health disorders in various populations at different ages. A sub-
stantial number of these discordant twin analyses have focused on child or adolescent 
victimization (e.g., Dinkler et al., 2017; Donahue et al., 2017; Kendler et al., 2000). 
Schaefer et al. (2018) analyzed 625 MZ and 491 DZ UK twin pairs discordant for the 
exposure to domestic violence between the mother and her partner, frequent bully-
ing by peers, physical maltreatment by an adult, sexual abuse, emotional abuse, and 
neglect, or physical neglect. Results showed that both childhood and adolescent vic-
timization increased the risk of mental health problems (such as depression, anxiety, 
PTSD, and substance abuse) independent of family background and genetic risk. In 
contrast, Dinwiddie et  al. (2000) looked at childhood sexual abuse (CSA) and the 
prevalence of psychiatric disorders. In the full sample (N = 5995 Australian twins), 

Fig. 1   Expected patterns of population and discordant monozygotic (MZ) and dizygotic (DZ) twin analy-
ses under the causal and noncausal hypothesis
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CSA was associated with major depression, conduct disorder, panic disorder, and 
alcoholism, and participants were more likely to report suicidal ideation and a history 
of a suicide attempt. However, no differences were found when comparisons were 
restricted to discordant twin pairs (N = 64 MZ and 112 DZ twin pairs).

To the best of our knowledge, only one previous discordant twin-pair study 
has examined adult victimization and mental health (Connolly et  al.,  2021). They 
found that twins who experienced more intimate partner victimization reported 
more symptoms of depression than their co-twin (N = 471 American twin pairs). 
Because most discordant twin studies have concentrated on childhood or ado-
lescent victimization, our knowledge regarding the impact of adult victimization 
over the life course of various crimes remains limited. It is often seen that siblings 
regularly share experiences of victimization in childhood, especially twins (Jaffee 
et al., 2004). Thus, with the limited number of discordant twins or siblings, it can be 
difficult to determine whether certain outcomes are caused by victimization using 
a discordant twin design in children or adolescents. In contrast, as twins age, they 
share fewer experiences and therefore also fewer experiences of victimization, mak-
ing this analytical approach in adults more feasible.

In this study, we investigated the association between victimization, mental 
health problems, and loneliness in adults. We focused on depression, anxiety, and 
loneliness as outcome measures and looked at three different types of victimiza-
tion, namely violent, sexual, and property crimes. This enabled us to take into 
account possible heterogeneous associations with different types of crime, which 
may impact in different ways on victims. We first compared victims and non-
victims on these outcomes at a population level in a large sample of participants 
unselected for exposure or outcome. The participants are included in longitudinal 
survey studies and were assessed because they are twins or family members of 
twins. This offered the unique possibility to also apply a discordant twin design 
to address questions regarding confounding. Lastly, we investigated whether an 
association between victimization and mental health problems exists prior to 
victimization.

Methods

Participants

The data were collected from adult twins, their parents, siblings, spouses, and off-
spring who take part in studies with the Netherlands Twin Register (NTR). Recruit-
ment of twins and their family members is via several routes, e.g., through city 
councils in the Netherlands, the yearly NTR newsletter Twinfo, the NTR website, 
and national events organized by, for example, the Dutch Twin Society. Twins who 
are registered by their parents after birth are invited to take part in self-report sur-
veys after adolescence. Respondents fill out surveys on health and lifestyle every 
2 to 4 years since 1991. Detailed information on the data collection procedures in 
the NTR, including the number of registered participants by role and age group and 
response rate, have been reported in detail (e.g., Ligthart et al., 2019; Middeldorp 
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et al., 2008; Vink et al., 2004; Vink & Boomsma, 2008), showing, for example, good 
representatives for data collected on health, personality, and lifestyle.

The present study is based on data from the four surveys collected in 2000, 2002, 
2004, and 2009, which asked about exposure to life events, including crime victimi-
zation. The surveys from 2004 and 2009 assessed loneliness; the surveys from 2000 
and 2002 assessed anxiety, and the surveys from 2000, 2004, and 2009 assessed 
depression. The data were combined across surveys to create the largest possible 
dataset for the three outcome measures. If participants filled out multiple surveys 
that contained the outcome variable of interest (e.g., 2000 and 2002 for anxiety), 
we selected the most recent survey for that specific variable and the victimization 
data from the same survey. If a participant belonged to a twin pair, preference was 
given to the most recent survey to which both twins had responded (2.267 twin pairs 
within the same survey, 69.37%). The selection of participants for each different 
analysis is detailed in Fig. 2.

Twin zygosity was determined by genotyping or by self- and parental reports con-
cerning the physical resemblance of the twins or confusion by other family members 
and peers, showing excellent agreement (Ligthart et al., 2019). We selected all par-
ticipants aged at least 25 years with complete data for victimization. The total sam-
ple consisted of N = 19,867 participants (see Table 1). Twins whose zygosity was 
unknown were excluded from the discordant twin analyses (Nloneliness = 2, Nanxiety 
= 2, and Ndepression = 4). Data from participants who had filled in multiple surveys 
showed high consistency when looking at sexual or violent victimization; only 
2.43% of the participants who reported sexual victimization did not report their sex-
ual victimization again in later surveys, this was 3.20% for violent crimes. Reporting 
of property crime was more inconsistent, with 12.67% of the participants who had 
reported property crime in an earlier survey, not reporting this in a later survey.

Exposure

Victimization

In all four surveys, a Dutch life event scale (the Schokverwerkings Inventarisatie 
Lijst; Van der Velden et  al., 1992) with a Cronbach’s alpha of 0.73 was included. 
This scale asked, “What events have happened to you in your life?” The scale 
includes a variety of life events, such as the death of a spouse, serious illness, or 
divorce. However, the present study focused on victimization and therefore included 
all the available victimization items, which were property crime (theft, burglary, and 
vandalism), violent crime (robbery and physical assault), and sexual offense (rape 
and sexual assault). Response categories for the surveys in 2000 and 2002 were 
“never experienced,” “0–6 months ago,” “6–12 months ago,” “1–5 years ago,” and 
“more than 5 years ago.” In the surveys in 2004 and 2009, the response catego-
ries did not include “0–6 months ago” and “6–12 months ago,” but instead “less 
than a year ago” was used. To have uniform response categories across surveys, 
the response categories from the surveys in 2000 and 2002, “0–6 months ago” and 
“6–12 months ago”, were combined to “less than a year ago.” When more than one 
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victimization of the same type of crime was reported by a participant, we selected 
the most recently reported crime. Although considerable numbers of respondents 
indicated to have ever been victimized by any type of crime (victimization preva-
lence, see Table  2), the number of twins who had been victimized in each sepa-
rate time frame was relatively small. Therefore, the original response categories that 
incorporated time of victimization were collapsed into a single binary variable (ever 
victimized yes/no) for both the population analysis and the discordant twin analyses.

Outcomes

Loneliness

Loneliness was measured in 2004 and 2009 with the Three-Item Loneliness Scale, 
which has a Cronbach’s alpha of 0.81. Specifically, the items “how often do you feel 
that you lack companionship,” “how often do you feel left out,” and “how often do 
you feel isolated from others” were used. The items are rated on a 3-point scale: 1 = 
hardly ever; 2 = some of the time; 3 = often.

Anxiety

Trait anxiety (i.e., the tendency to experience negative emotions across many situa-
tions; Gidron 2013) was measured in 2000 and 2002 with the Spielberger Trait-Anxiety 
Inventory (STAI), which is a self-report questionnaire measuring how anxious people 
feel across situations on a daily basis (Spielberger, 1983;  Boomsma et  al.,  2000). It 
comprises 20 items such as “I worry too much about something that really does not 
matter,” “I am content,” and “I am a steady person.” Participants can respond on a 
4-point Likert scale (“almost never,” “sometimes,” ”often,” and “almost always”), and 
some items are reverse-scored. The STAI has a Cronbach’s alpha of 0.75.

Depression

Depression was measured by the Adult Self Report (ASR), which has a Cronbach’s 
alpha of 0.91. In the ASR, participants report their behavior, thoughts, and feelings 
of the previous 6 months by rating how applicable the items are. Each item is rated 
from 0 = not true, 1 = somewhat true, and 2 = very true. Two example items are 

Table 1   Sample distribution for loneliness, anxiety, and depression analyses, and for the total sample 
combined

*That is, partners, offspring of twins

Twins Siblings Parents Others* Total Males Females

Loneliness 7036 1868 6863 1492 17,259 6587 10,672
Anxiety 4115 1444 2189 1398 9146 3817 5229
Depression 6005 1791 5827 1630 15,253 6014 9239
Total sample 4118 6005 2322 7422 19,867 7899 11,967
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“I feel confused or in a fog” and “I feel worthless or inferior.” The 2009 survey 
included all 18 items from the ASR scale. The 2000 survey included 17 items and 
the 2004 survey 15. Aseba (2023) shows all 18 items from the ASR scale.

IRT Scoring

All outcome variables were defined by item-response theory (IRT; Embretson & 
Reise, 2013) and calculated with the Generalized Partial Credit Model (GPCM) in 
R with the mirt package (Chalmers, 2012). GPCM is an item response theory model 
developed to analyze polytomous data. The benefit of an IRT score over a simple 
sum score is that it appropriately weights the relative contributions of individual 
items to a scale with a more favorable distribution and takes into account missing 
data. Scores for each participant are relative to all other participants in that wave of 
data collection, as a separate model is fitted for each wave of data collection. There-
fore, potential “wave” or data collection effects are filtered out, and the mean IRT 
score of each wave is zero.

Study Design and Analyses

To examine whether victimization was associated with loneliness, anxiety, and 
depression, we proceeded in three steps (Lichtenstein et al., 2002). First, a popula-
tion analysis was conducted to assess if there is an association between victimization 
and loneliness, anxiety, and depression at the population level. All family members 
were included except for the controls from the discordant twin pairs (i.e., non-vic-
timized twin; controls removed; Nloneliness = 1066, Nanxiety = 749, and Ndepression = 
941). See Fig. 2A for an illustration of the data selection. For the population analy-
sis, we used generalized estimating equation (GEE) linear regression models to 
account for familial clustering, with victimization as the exposure and anxiety, lone-
liness, and depression as the outcome variables, controlling for age and sex. Analy-
ses were performed in SPSS version 24.

Second, a co-twin-matched analysis in all same-sex discordant twin pairs was 
performed. Twin pairs are discordant if one of them had ever been a victim of a 
crime and the other had not. This approach corrects for shared environment and for 
shared genetic variants, as data from dizygotic (DZ) and monozygotic (MZ) twin 
pairs were included in one analysis. Next, we conducted a matched co-twin analysis 
separately in DZ and MZ twin pairs discordant for victimization. In the MZ pairs, 
we now control for all shared genetic and environmental factors. See Fig. 2B for an 
illustration of the data selection. Fixed effect regression analyses were conducted 
within twin pairs discordant for victimization in Stata statistical software, release 16 
(StataCorp, 2019).

To determine if an association between victimization and mental health already 
exists prior to victimization, we conducted additional GEE analyses where pre- and 
post-victimization scores on loneliness, anxiety, and depression of victims were 
compared with non-victims. To look at both the pre- and post-victimization scores, 
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only participants who had filled in multiple surveys could be included. If a partici-
pant indicated that their victimization had taken place more than 5 years ago, they 
were excluded from these longitudinal analyses, as we then could not determine 
when exactly victimization took place and if the available measurements of men-
tal health or loneliness were collected prior to the victimization. As a consequence, 
only information on mental health and loneliness was available after victimization 
occurred, and therefore we could not make a comparison between pre- and post-
victimization for this specific group. If the victimization was 1–5 years ago or less 
than 1 year ago, we would select the most recent data available prior to victimi-
zation. For the participants who had not been a victim of any survey, all surveys 
could be included. If they filled out multiple surveys that contained the mental 
health questions of interest (e.g., 2000 and 2002 for anxiety), we selected the most 
recent survey for that specific mental health variable. See Fig. 2C for an illustration 
of the data selection. The sample distribution for the longitudinal analyses can be 
found in Supplementary Table 5. It was not possible to examine the discordant twin 
pairs’ mental health before victimization as the sample sizes for these data were very 
low. Therefore, we compared victims to non-victims, who were divided into two 
groups, namely: their family members (parents, brothers, and sisters) and unrelated 
individuals.

To account for multiple testing, q-values were computed for all p-values using the 
false discovery rate (FDR) correction with the R package q-value. A q-value is an 
estimate of the proportion of false discoveries among all significant p-values (Benja-
mini & Hochberg, 1995). The q-value threshold for declaring significance was 0.05 
(that is, the top 5% of the significant findings are, on average, allowed to be false 
discoveries).

Results

Descriptive Statistics

We first describe the prevalence of victimization, for all participants, as well as sepa-
rately for twins, men, and women. Table  2 shows the frequencies of victimization 
in the entire sample and the descriptive statistics for loneliness, anxiety, depression, 
and age of the sample. The percentage of men who had been victimized by a violent 
crime (6.1%) or a property crime (24.2%) was higher than the percentages of women 
(respectively, 3.7 and 21.1%). Women more often reported sexual assault victimi-
zation (7.5% against 0.8%). Loneliness, anxiety, and depression mean scores were 
higher for women than for men. Descriptive statistics were also obtained for each 
survey separately (see Supplementary Table 1). Overall, the mean scores of the out-
come variables were comparable for the different surveys. The mean age, percentage 
of men and women, and victimization rates differed somewhat between the surveys 
as participants age over time and the invitation policy of the NTR was not always the 
same, but no major differences were found between the surveys. Looking at the dif-
ferences between twins and non-twins, Table 2 indicates that victimization rates, as 
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well as mean scores on loneliness, anxiety, and depression, are similar to non-twins. 
To test for significance, twin singletons were compared to their singleton siblings. No 
significant differences were found for loneliness (t(211) − 0.668, q = 0.505), anxiety 
(t(689) 1.064, q = 0.288), and depression (t(143) = − 0.029, q = 0.977), nor for any 
of the victimization variables (violent crime (X2(5, N = 1243) = 1.531, q = 0.909), 
sexual crime (X2(4, N = 1243) = 2.596, q = 0.627), and property crime (X2(6, N = 
1258) = 9.164, q = 0.165)).

Table  3 shows the discordance and concordance rates for the victimization of 
twins split by sex and zygosity group. The concordance (both twins victimized) rates 
for sexual and violent crime are higher for MZ twins than for DZ twins. The same 
was found when looking at property crime in the female twins. However, in the male 
twins, the concordance rate for property crime was higher in the DZ twins com-
pared to the MZ twins, which suggests that genetic factors have a limited influence 
on property crime victimization.

Figure  3 shows the mean IRT scores of loneliness, anxiety, and depression 
separately for victims and non-victims. Higher mean scores of loneliness, anxi-
ety, and depression were found for victims compared to non-victims. Differences 
were most pronounced for victims of sexual and violent crimes. Looking at loneli-
ness, the highest mean score was found for sexual crime victims more than 5 years 
ago (meanloneliness 0.354, SD 0.957). For anxiety and depression, the highest mean 
scores were seen for victims of a sexual crime 1–5 years ago (meananxiety 0.486, SD 
1.18; meandepression 0.456, SD 1.061).

Population Analysis

Results from the population analysis are given in Table  4. The population analyses 
showed significant positive associations between loneliness and victimization of a sexual 
crime (B = 0.294, q < 0.001), a violent crime (B = 0.203, q < 0.001), and property 
crime (B = 0.04, q = 0.004). The population analyses also showed significant associa-
tions between victimization of a sexual or violent crime and higher scores on anxiety (B 
= 0.345, q < 0.001 and B = 0.205, q < 0.001, respectively). Similarly, victimization of a 
violent (B = 0.372, q < 0.001) and sexual crime (B = 0.238, q < .001) were significantly 
related to depression. Victimization of property crime was not significantly associated 
with anxiety (B = 0.008; q = 0.885) or depression scores (B = 0.035; q = 0.064). A 
clear effect for sex was found for all mental health variables: women had higher scores 
on loneliness (B = 0.153, q < .001), anxiety (B = 0.255, q < 0.001), and depression 
(B = 0.366, q < 0.001) compared to men. Lastly, a small age effect was found as older 
respondents had lower scores of depression (B = − 0.002, q = 0.002). No age effects 
were found for experiencing loneliness or anxiety.

Results from the analyses with victimization split by the period of occurrence 
(i.e., less than 1 year ago, 1–5 years ago, longer than 5 years ago) can be found in 
Supplementary Table 2. The analyses presented in Table 4 were repeated for each 
survey. The results from these additional analyses generally showed associations 
in the same direction as presented in Table 4 (see Supplementary Table 3).
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Discordant Twin Analyses

Figure 4 summarizes the results from the population analyses and the discordant 
twin pair analyses for loneliness, anxiety, and depression. The full results of the 
discordant twin analyses, as well as the exact sample sizes, can be found in Sup-
plementary Table 4. While we found significant results in the population analyses, 
none of the discordant twin pair analyses indicated significant differences between 
victims and non-victims within pairs, suggesting that the association between vic-
timization and mental health is confounded by genetic and/or shared environmental 
risk factors.

Mental Health Prior to Victimization

To determine if an association between victimization and mental health existed 
prior to victimization, we compared the pre- and post-victimization scores 
between victims and non-victims (both related and unrelated to the victim). The 
mean scores on loneliness, anxiety, and depression prior to and after victimiza-
tion is summarized for victims, their family members, and unrelated controls in 
Fig. 5. Unrelated controls had significantly lower scores on loneliness compared 
to victims of sexual crime prior to victimization and violent crime victims prior 
to their victimization (B = − 0.724, q = 0.015 and B = − 0.296, q = 0.015, 
respectively). Victims of property crime showed no significant associations 
between depression, anxiety, and property crime prior to the victimization, but 
unrelated controls did have lower scores on loneliness when compared to the vic-
tims of property crime after victimization (B = − 0.087, q = 0.023). Lastly, asso-
ciations between related and unrelated control groups were tested. No significant 
differences were found, with the exception of the related control group for sexual 
crime reporting higher scores on depression compared to the unrelated control 
group (B = 0.340, q = 0.021). Supplementary Table 5 gives the mean scores and 
results from the population analyses of loneliness, anxiety, and depression pre- 
and post-victimization.

Looking at the overall trend of the mean scores pre- and post-victimization, 
victims showed a higher mean score on mental health both pre- and post-victimi-
zation compared to the non-victims irrespective of the type of victimization. The 
victims of sexual and violent crimes are closer in scores to their non-victimized 
family members, who consistently score lower than the victims but higher than the 
unrelated controls. Victims of property crime on average score slightly higher than 
the non-victims, but are not always closer in scores to their family members. Inter-
estingly enough, there also seems to be a decrease in experiencing anxiety, depres-
sion, and loneliness post-victimization; however, this decrease was not significant. 
These results indicate clearly that there are genetic and shared environmental fac-
tors that confound the association between (sexual and violent) victimization and 
mental health.
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Discussion

This study aimed to investigate the association of victimization of various types of 
crime with loneliness, anxiety, and depression using a population analysis and dis-
cordant twin design. We found clear associations in the population analyses between 
victimization and experiencing loneliness, anxiety, and depression. These findings 
were in line with previous research that showed a correlation between victimization 
and mental health problems (Britt, 2001; Campbell & Wasco, 2005; Kunst & Koster, 
2017). Our results furthermore indicated that women have a significantly higher 
chance of experiencing loneliness, anxiety, or depression compared to men, a find-
ing also in line with previous research (Kessler, 2003; Zender & Olshansky, 2009).

Our study expressly distinguished between victimization of property and violent 
and sexual crimes. This is an important contribution to the literature as research that 
compares the health consequences of various forms of victimization is sparse. Some 
focused on property crime specifically (e.g., Cook & Fox, 2011; Gale & Coupe, 2005; 
Kilpatrick et  al.,  1985), but the majority focused on the consequences of specific 
forms of violent crime, such as sexual assault and bullying, or combined violent, 
sexual, and property crime victimization in one measure (e.g., Kilpatrick & Acierno, 
2003; Morrall et al., 2010; van der Velden et al., 2021). Our findings underline the 
importance of disaggregating by type of crime, showing that the health effects varied 
by crime type. The analyses showed that victimization by violent and sexual crimes 
was clearly associated with more mental health problems and loneliness, as compared 
to property crime, with the association between property crime and mental health 
problems much weaker or even absent. As the current study focused only on anxiety, 
depression, and loneliness, future research is needed to focus on other types of mental 
health problems (i.e., PTST, sleeping disorders, and suicidality) to assess the scope of 
the impact of various types of criminal victimization.

The positive associations found in our population analyses do not necessarily 
imply causal effects. Discordant twin analyses were therefore conducted to inves-
tigate whether victimization and mental health in adulthood are confounded with 
shared environmental and/or genetic factors. In discordant twin pair analyses, no dif-
ferences were found between victims and non-victims, which shows that victims of 
property, violent, or sexual crimes do not experience more mental health problems 
than their non-victimized twin. This finding is in line with most previous discordant 
twin studies of child victimization (Berenz et  al.,  2013; Bornovalova et  al.,  2013; 
Dinwiddie et  al.,  2000; Shakoor et  al.,  2015), with only one previous study find-
ing that twins who experienced more intimate partner victimization reported more 
symptoms of depression than their co-twin (Connolly et al., 2021).

Several explanations can be put forward to explain our finding that a cross-sec-
tional association between victimization and mental health was found, but no dif-
ferences between victims and non-victims within families. The first of these is sim-
ply that victimization does not have a causal impact on mental health and that the 
association at the population level is explained completely by confounding of shared 
environmental and genetic factors. This does appear counterintuitive and not in line 
with many victims’ lived experiences.
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A second possible explanation is in a sense, the opposite of the previous one, 
as it posits that victimization has such a pervasive effect that not only the victim-
ized person but also his or her twin is affected. This explanation has previously 
been coined as a “spill-over” effect, i.e., when a family member is victimized, 
the victimization also affects non-victimized family members (De Jong,  2022). 
Our sample size did not permit us to study changes in the mental health of non-
victimized twins from before to after victimization for the victimized twin. How-
ever, when comparing changes in mental health from before to after victimization 
for victims and their other family members, we found no evidence of a spill-over 
effect. Both victims and their family members showed no increase in mental 
health problems after the victimization had taken place.

Another explanation might be that offenders specifically target vulnerable vic-
tims. To investigate this, we also looked at mental health pre-victimization. Our 
results showed that victims already had higher scores on mental health problems 
before victimization, especially victims of sexual and, to a lesser extent, violent 
crimes. This finding is in line with the extensive amount of previous research that 
has found patients with severe mental illness at substantially increased risk of 
victimization compared to other community members (e.g., Latalova et al., 2014; 
Khalifeh et  al.,  2015; Monahan et  al.,  2017; Rossa-Roccor et  al., 2020; Krahé 
and Berger, 2017). For example, Middeldorp et al. (2008) found that adverse life 
events are associated with higher levels of anxious depression and scores on neu-
roticism. In turn, higher scores on neuroticism and anxious depression are associ-
ated with an elevated risk of exposure to adverse life events. Rossa-Roccor et al. 
(2020) conducted a cross-sectional study and found an increased risk for theft, 
physical violence, and sexual harassment among people with severe mental ill-
ness. This finding concurs with rational choice and economic theory that posit 
that perpetrators will attempt to minimize their costs (amongst which risk of 
detection and punishment) by targeting vulnerable persons (Becker,  1968; Cor-
nish & Clarke,  1987). The current study suggests that mental health problems 
symptoms may in fact be a warning sign for victimization risk, which could have 
important implications for clinical practice. To reduce victimization and its con-
sequences, effective prevention and intervention programs might more effectively 
target high-risk groups (i.e., those who experience mental health problems). In 
addition, as victims are a high-risk group for mental health issues, it is important 
that organizations that support victims pay attention to this in their assistance to 
the victims, regardless of whether these mental health issues are caused by the 
victimization or not.

Aside from the finding that victims had higher scores on mental health problems 
and loneliness before victimization, results also indicated that the victims resembled 
their non-victimized family members more than unrelated individuals. This finding 
is in line with the first explanation: the association between victimization and mental 
health problem can be explained by shared environmental and genetic factors, as it 
points to confounding familial factors that influence mental health as well as the risk 
of victimization. This is furthermore underscored by the result that most of the con-
cordant (both twins have been a victim) rates for MZ twins were higher compared 
to the DZ twins when looking at sexual and violent crime, which suggests that these 
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types of victimization are also associated with genetic factors and that some people 
are simply more at risk of victimization than others.

Lastly, with regard to the discordant twin pair analyses, there can be important, but 
for statistical purposes small, differences between victims and non-victims that were not 
detected due to a lack of power. The current study employed a large dataset with over 
17,000 participants, but the sample for the discordant twins was still relatively small, 
which could have led to the non-significant findings in the discordant twin analyses.

This study has several limitations that should be taken into account when inter-
preting the results. First, we analyzed self-report data from survey studies, and it 
is known that not all victims report victimization, for example, because they are 
ashamed of what happened to them, they do not remember their victimization, or 
they give socially desirable answers. Upon inspection, it turned out, however, that 
participants were fairly consistent in their self-report of sexual and violent victimi-
zation. Of the participants who filled out multiple surveys, only 2.43% indicated that 
they had not been a victim of a sexual crime, while they had reported being a vic-
tim in an earlier survey. For violent crimes, the inconsistency was 3.20%. However, 
for property crime, 12.67% of the participants gave conflicting answers. Possibly, 
many people might consider property crime to be a relatively regular event, which 
may lead to forgetting about the event in later surveys or not reporting it anymore 
because it has been forgotten, leading to inconsistency. Indeed, Averdijk and Elffers 
(2012) reported that when comparing results from a victimization questionnaire to 
police records, in 48% of the cases, a respondent did not mention a victimization 
event that had been registered in police records. Such discrepancy might of course 
be due to how the survey question is interpreted, or because police reports have been 
filed wrongly, nevertheless, it is clear that some events are simply not reported.

Second, our measures of victimization likely comprise a range of victimization 
events that vary in intensity (i.e., the theft of a bicycle versus a home burglary). If 
the less severe types of victimization are more common, this could mask the true 
effect of (more severe) victimization on mental health.

Third, we could not distinguish between participants who had been victimized 
multiple times (repeat victimization) and participants for whom the victimization 
was a single occurrence, nor do we know who the perpetrator was. Literature shows 
that victimization rarely occurs as a stand-alone, and it is possible that the effect of 
repeat or poly-victimization is stronger in comparison to a single event (e.g., Fin-
klehor et al., 2006; Pears et al., 2008). In addition, previous research found that the 
victim-offender relationship is important for the association between victimization 
and mental health problems. More symptoms regarding mental health problems are 
usually found if the offender is a known or trusted person (De Jong, 2022) or known 
to the victim (Demaris & Kaukinen 2005; Lawyer et al., 2006). In this research, it 
was not known what the relationship between the victim and the offender was, and 
thus we could not take this effect into account.

Fourth, although the current study focused on adult victimization, we cannot 
rule out that some victims were victimized in their childhood as participants could 
report that the crime had occurred more than 5 years ago, and it is likely that for 
some the victimization was during childhood or adolescence. Previous research 
found that the chances of becoming a victim, especially of violent crimes, are 
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highest during childhood and adolescence, and that victimization during these 
sensitive developmental periods can lead to mental health problems in adulthood 
(Macmillan, 2001). As the current research cannot completely rule out victimiza-
tion during childhood and adolescence, we were unable to fully disentangle the 
effects of childhood or adolescent victimization from adult victimization.

Lastly, current research used the discordant twin design, a strong design in the 
sense that it controls for genetic and shared environmental confounders (and thus 
familial confounding). However, this design is not without limitations (Mcgue 
et al., 2010, Duffy & Martin, 1994). Firstly, even though the design corrects for shared 
environmental factors, non-shared environmental factors can still be present and influ-
ence the association. Measured non-shared environmental factors can be included as 
covariates, but many important non-shared environmental factors are difficult or not 
possible to measure, and thus these can still influence the association. Nevertheless, 
as basically all human behavior and traits are to some extent heritable (Polderman 
et al., 2015), we still expect to at least partly control for these non-shared environ-
mental factors by comparing within twins. Second, the discordant twin design may 
fail to detect a within-pair association due to measurement error. It is expected that 
the within-pair attenuation will be greater for MZ than for DZ pairs. This may lead to 
the underestimation of causal effect or failure to observe significant within-pair asso-
ciation, even when there is a large enough sample and a causal association is present 
between the exposure and outcome (Mcgue et al., 2010, Duffy & Martin, 1994).

In conclusion, our results confirm associations between victimization and loneli-
ness, and mental health problems. These associations differ depending on the type 
of crime, as it is stronger for violent and sexual crimes and much weaker for prop-
erty crimes. Furthermore, we show that individuals who are more lonely, anxious, 
or depressed are at increased risk of victimization. Lastly, our discordant twin and 
longitudinal analyses indicated that the association is at least partly explained by 
genetic and shared environmental confounding, with some people seeming to be 
more at risk of becoming a victim than others. Future, particularly longitudinal or 
even life-span, research is essential to further examine the relationship between 
victimization and mental health and to better study additional explanations for our 
findings such as the proposed “spill-over effect,” and disaggregating by the serious-
ness of crime and relationship with the perpetrator. Gaining a better understanding 
of the relationship between victimization and mental health is not only important 
for theory but pivotal for policy and prevention.
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