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ABSTRACT

ARTICLE HISTORY

Background: Childhood maltreatment (CM) is frequently linked to interpersonal problems
such as diﬃculties in social relationships, loneliness, and isolation. These diﬃculties might
partly stem from troubles regulating comfortable interpersonal distance (CIPD).
Objective: We experimentally investigated whether CM manifests in larger CIPD and whether
all subtypes of CM (i.e., physical, emotional, or sexual abuse and physical or emotional neglect)
aﬀect CIPD.
Methods: Using the stop-distance method (i.e. a team member approached participants until
the latter indicated discomfort), we assessed CIPD in 84 adults with a self-reported history of
CM (24 with depressive symptoms) and 57 adult controls without a history of CM (without
depressive symptoms).
Results: Adults with CM showed a larger CIPD (Mdn = 86 cm) than controls (Mdn = 68 cm), and
CIPD was largest for those with CM combined with current depressive symptoms (Mdn =
145 cm) (p’s < .047). In the latter group, all subtypes of CM were associated with a larger
CIPD compared to controls (p’s < .045). In the CM group without depressive symptoms, only
those with emotional abuse (p = .040) showed a larger CIPD than controls.
Conclusions: These results add to ﬁndings of diﬀerential socio-emotional long-term
consequences of CM, depending upon the subtype of CM. Future research should explore
whether a larger CIPD has a negative impact on social functioning in individuals exposed to
CM, particularly in those with depressive symptoms.
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‘No te pongas tan cerca de mi’: los sobrevivientes de maltrato infantil
deprimidos y no deprimidos preﬁeren distancias interpersonales más
grandes y cómodas hacia los extraños
Antecedentes: El maltrato infantil (CM en su sigla en inglés) se vincula frecuentemente a
problemas interpersonales como diﬁcultades en las relaciones sociales, soledad y
aislamiento. Estas diﬁcultades pueden deberse en parte a problemas para regular la
distancia interpersonal cómoda (CIPD en su sigla en inglés).
Objetivo: Investigamos experimentalmente si CM se maniﬁesta en mayor CIPD y si todos los
subtipos de CM (es decir, abuso físico, emocional o sexual y negligencia física o emocional)
afectan la CIPD.
Método: Utilizando el método de distancia de parada (es decir, un miembro del equipo se
acercó a los participantes hasta que indicaran malestar), evaluamos la CIPD en 84 adultos
con antecedentes autoreportados de CM (24 con síntomas depresivos) y 57 controles
adultos sin antecedentes de CM (sin síntomas depresivos).
Resultados: Los adultos con CM mostraron una CIPD mayor (Mdn = 86 cm) que los controles
(Mdn = 68 cm), y la CIPD fue mayor para aquellos con CM combinado con síntomas depresivos
actuales (Mdn = 145 cm) (p < .047). En el último grupo, todos los subtipos de CM se asociaron
con una CIPD mayor en comparación con los controles (p < .045). En el grupo de CM sin
síntomas depresivos, solo aquellos con maltrato emocional (p = .040) mostraron una CIPD
mayor que los controles.
Conclusiones: Estos resultados se suman a los hallazgos de las consecuencias
socioemocionales diferenciales a largo plazo del CM, según el subtipo. La investigación
futura debería explorar si una CIPD mayor tiene un impacto negativo en el funcionamiento
social en individuos expuestos a CM, particularmente en aquellos con síntomas depresivos.
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contribute to interpersonal
problems.
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不要离我太近：抑郁和非抑郁的童年虐待幸存者更喜欢与陌生人保持更
大的舒适人际距离
背景: 儿童虐待 (CM) 经常与人际关系问题有关，例如社会关系困难、孤独和孤立。这些困
难可能部分源于调节舒适人际距离（CIPD）的困难。
目的: 我们通过实验研究了 CM 是否表现出在更大的 CIPD，以及 CM 所有亚型（即身体、情
感或性虐待以及身体或情感忽视）是否都会影响 CIPD。
方法: 使用停止距离法（即，一名团队成员接近参与者，直到后者表示不适），我们评估
了 84 名有自我报告 CM 史的成年组（24 名有抑郁症状）和 57 名没有CM史的成人对照组
的 CIPD（没有抑郁症状）。
结果: CM 成人组的 CIPD (Mdn = 86 cm) 比对照组 (Mdn = 68 cm) 大，CM 合并当前抑郁症状
的 CIPD 最大 (Mdn = 145 cm) (p < .047)。在后一组中，与对照组相比，CM 的所有亚型都与
更大的 CIPD 相关（p < .045）。在没有抑郁症状的 CM 组中，只有那些有情绪虐待的人 (p
= .040) 表现出比对照组更大的 CIPD。
结论: 这些结果增加了 CM 不同社会情感长期后果的发现，取决于 CM 的亚型。未来的研究
应该探索更大的 CIPD 是否对暴露于 CM 个体的社会功能产生负面影响，尤其是那些有抑郁
症状的个体。

Growing up in a safe and stable environment where a
child’s physical and emotional needs are met is crucial
for the development and health of a child. However,
childhood maltreatment (CM) is a major public health
concern across the globe, aﬀecting millions of children
every year (Stoltenborgh, Bakermans-Kranenburg,
Alink, & Ijzendoorn, 2015). CM is linked to various
long-term interpersonal problems such as diﬃculties
in relationships (Colman & Widom, 2004), loneliness,
and social isolation (Loos & Alexander, 1997). These
impairments are alarming, given that supportive
relationships are a major resilience factor protecting
against the development of mental disorders (Holz,
Tost, & Meyer-Lindenberg, 2020; Pfaltz et al., 2021)
and can also help to break the cycle of intergenerational transmission of maltreatment (Thornberry
et al., 2013).
1.1. CM and its link to interpersonal diﬃculties
While there is consistent evidence that children and
adults with a history of CM experience diﬃculties in
social functioning (Anthonysamy & Zimmer-Gembeck, 2007; Colman & Widom, 2004; McCrory,
Ogle, Gerin, & Viding, 2019; Zamir, 2021), very little
research has focused on the underlying processes leading to such diﬃculties. In a recent review, Zamir
(2021) concludes that CM is associated with an overall
decrease in relationship quality which might at least in
part stem from a greater tendency for interpersonal
conﬂicts (Bigras, Godbout, Hébert, Runtz, & Daspe,
2015), and ineﬀective communication (Busby, Walker,
& Holman, 2011; Whisman, 2014). Importantly, individuals with CM often experience fear of intimacy (e.g.
Davis, Petretic-Jackson, & Ting, 2001), struggle with
social withdrawal (Hildyard & Wolfe, 2002) and feel
less well accepted by their partners (VaillancourtMorel, Rellini, Godbout, Sabourin, & Bergeron,

2019). Both fear of intimacy and a tendency towards
social withdrawal might make it diﬃcult to build
and maintain meaningful relationships (Barzeva,
Richards, Meeus, & Oldehinkel, 2021; Thelen, Vander
Wal, Thomas, & Harmon, 2000). To develop interventions that improve the quality of social relationships
and mental health, it is thus important to identify
the pathways leading to interpersonal problems in
those aﬀected by CM.
1.2. Relationship between CIPD and
experiences of CM
An important, yet understudied, potential link
between CM and interpersonal diﬃculties is the regulation of (physical) closeness and distance. The physical distance kept between oneself and others that
cannot be intruded without causing emotional and
physical (Åhs, Dunsmoor, Zielinski, & LaBar, 2015;
Hayduk, 1978) discomfort is described by the term
personal space (Hayduk, 1978) or interpersonal distance (Kaitz, Bar-Haim, Lehrer, & Grossman, 2004).
To date, diﬀerent health conditions have been associated to either larger (e.g. social anxiety (Perry, Rubinsten, Peled, & Shamay-Tsoory, 2013)), post-traumatic
stress disorder (Bogovic, Mihanovic, Jokic-Begic, &
Svagelj, 2014) or smaller (e.g. schizophrenia (Di
Cosmo et al., 2018)) preferences for CIPD. In the context of trauma and anxiety, personal space is also
referred to as a personal ‘safety zone’ as its shape
and size are ﬂexible to situational circumstances
such as (perceived or actual) threat (Cole, Balcetis, &
Dunning, 2013). Children learn to regulate the size
of their personal space while growing up (Aiello &
De Carlo Aiello, 1974). People who experienced CM
often become hypervigilant towards threat (McCrory
et al., 2011; Teicher & Samson, 2016). CM might
thus result in greater CIPD. More speciﬁcally,
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threatening experiences such as physical and sexual
abuse directly violate children’s personal space, potentially aﬀecting the development of CIPD. Indeed,
physically abused children show larger CIPD compared to non-abused children (Vranic, 2003). In her
study, Vranic (2003) assessed CIPD using the wellestablished (Bogovic et al., 2014; Hayduk, 1978;
Kaitz et al., 2004; Maier et al., 2020; Perry et al.,
2013) and reliable (Hayduk, 1983) experimental
stop-distance task, i.e. children were approached by
members of the study team and instructed to say
stop once they started feeling uncomfortable with
the physical distance between them. A larger CIPD,
assessed with the same task, has also been observed
in adults with post-traumatic stress disorder (Bogovic
et al., 2014) and with a history of diﬀerent types of CM
(Maier et al., 2020), pointing to long-term eﬀects of
CM on CIPD. Though subtype speciﬁc eﬀects are
documented for other socio-emotional processes
(e.g. facial emotion processing (Iﬄand & Neuner,
2020)) and previous research highlights the importance to distinguish between experiences of threat
and deprivation (e.g. McLaughlin, Sheridan, & Lambert, 2014), studies assessing the relationship between
speciﬁc types of CM and CIPD are lacking.
1.3. CM and depression
Individuals with CM are at risk to develop symptoms
of depression (Humphreys, LeMoult, Wear, Piersiak,
& Gotlib, 2020) or post-traumatic stress disorder
(Gardner, Thomas, & Erskine, 2019; Hepp, Schmitz,
Urbild, Zauner, & Niedtfeld, 2021; Vranceanu, Hobfoll, & Johnson, 2007), with particularly high levels
in those aﬀected by emotional abuse and neglect
(Humphreys et al., 2020). Depressive symptoms have
been linked to larger CIPD in women suﬀering from
eating disorders (Welsch, Hecht, Kolar, Witthöft, &
Legenbauer, 2020) and in adults with adjustment disorder with depressed mood (Ponizovsky et al., 2013).
It is however unknown whether the relationship
between CM and CIPD is aﬀected by depressive
symptoms.
1.4. Aims and hypotheses
The current study aimed to examine the eﬀect of CM
on CIPD in adults, taking subtypes of CM into
account. In addition, we aimed to investigate the
eﬀect of depressive symptomatology on the relationship between CM and CIPD. Building on prior
research demonstrating a larger CIPD in adults with
experiences of CM (Maier et al., 2020) and in adults
with depressive symptoms (Ponizovsky et al., 2013;
Welsch et al., 2020), we hypothesized that adults
with a history of CM, both with and without depressive symptoms, prefer a larger CIPD. Furthermore, we
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explored whether all subtypes of CM are linked to
CIPD. As CM is associated with revictimization across
the life-span (Charak et al., 2020; Goemans, Viding, &
McCrory, 2021), we additionally performed secondary
analyses to explore whether total number of
experienced traumatic events positively correlate
with CIPD.

2. Methods
2.1. Participants
CIPD of 90 adults with and 59 adults without selfreported history of CM was assessed between 2017
and 2019 as part of a larger project on socio-emotional
consequences of CM. Thus, exclusion criteria (lifetime psychotic symptoms, substance or alcohol
abuse during past 12 months, insuﬃciently corrected
vision, medical conditions and medication intake
aﬀecting psychophysiological measurements (e.g.
antiepileptics, antipsychotics or benzodiazepines),
pregnancy, acute suicidality) were based on this larger
study. Research has demonstrated more pronounced
long-term eﬀects of accumulating rather than isolated
traumatic childhood experiences (e.g. more pronounced externalizing behaviour and emotion dysregulation (Jonson-Reid, Kohl, & Drake, 2012;
Warmingham, Handley, Rogosch, Manly, & Cicchetti,
2019)). Therefore, and given that regulation of CIPD is
a developmental task during childhood (Aiello & De
Carlo Aiello, 1974), we assumed that chronic, rather
than isolated experiences of CM would be related to
the hypothesized alterations in CIPD. To be included
in the CM group, participants thus had to report
chronic forms of CM (see Methods and Procedures
section).
The ﬁnal sample considered for data analysis consisted of 141 German-speaking participants (76%
female, mean age 27 ± .77, 81% with a high school
degree or higher). Table 1 shows detailed sample
characteristics. Since the groups diﬀered in age and
sex, eﬀects of age and sex on CIPD were explored.
Neither age nor sex had a signiﬁcant eﬀect on CIPD
(see Supplement). Of all included participants, 18
(13%) reported current use of other psychotropic
medication (e.g. Selective Serotonin Reuptake Inhibitors) and 45 (31.47%) were currently diagnosed with
one or more mental disorders.
2.2. Methods and procedures
The study was approved by the Cantonal Ethics
Committee of Zurich (identiﬁcation number: 201700713). All participants gave written informed consent. During visit 1, CM, additional trauma history,
current depressive symptoms, and other mental disorders were assessed by the German version of the
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Table 1. Demographic and psychometric characteristics.

Age (in years)
Females (n)
Education (n)
Compulsory school incl. apprenticeship
Baccalaureate/maturity/federal diploma
University degree (any)
Total CTQ score
Emotional neglect
Physical neglect
Emotional abuse
Physical abuse
Sexual abuse
BDI score
Traumatic experiences other than CM (n)
None
One
More than one
Clinical diagnoses (n)
Aﬀective disorders
Anxiety disorders
Posttraumatic stress disorder
Substance/alcohol abuse
Obsessive-compulsive disorder
Eating disorders

Controls
(n = 57)

CM −
(n = 60)

CM +
(n = 24)

24.8 ± .8
42 (73.7%)

26.8 ± 1.3
45 (75%)

30.9 ± 2.3
20 (83.3%)

6 (10.5%)
32 (56.1%)
19 (33.3%)
27.40 ± .30
6.75 ± .18
5.23 ± .07
5.47 ± .11
5.05 ± .03
5.00 ± .00
3.37 ± .33

14 (23.3%)
26 (43.3%)
20 (33.3%)
51.23 ± 2.31
14.93 ± 0.57
8.47 ± 0.43
11.52 ± 0.73
8.23 ± 0.61
8.08 ± 0.79
4.88 ± .41

7 (29.2%)
7 (29.2%)
10 (41.7%)
72.79 ± 3.12
19.92 ± 0.64
11.08 ± 0.65
18.63 ± 1.02
11.33 ± 1.41
11.83 ± 1.67
24.83 ± 1.69

23 (40.4%)
22 (38.6%)
12 (21.1%)

23 (38.3%)
15 (25%)
22 (36.7%)

4 (16.7%)
5 (20.8%)
15 (62.5%)

11 (19.3%)
9 (15.8%)
2 (3.5%)
1 (1.8%)
4 (7%)
8 (14%)

36 (60%)
20 (33.3%)
6 (10%)
1 (1.7%)
6 (10%)
8 (13.3%)

21 (87.5%)
16 (66.7%)
12 (50%)
2 (8.3%)
2 (8.3%)
8 (33.3%)

X 2/H

p

6.84
0.90
7.26

.033
.636
.124

108.06
103.5
79.33
85.41
42.04
32.91
64.75
13.97

<.001
<.001
<.001
<.001
<.001
<.001
<.001
.007

37.26
20.22
31.49
3.17
.335
5.46

<.001
<.001
<.001
.205
.846
.065

Note. Values for metric variables are given as mean ± standard error, values for non-metric variables as numbers and percentages. For metric variables,
independent samples Kruskal-Wallis test and for non-metric variables, Pearson’s chi-squared test was used to compare study groups. Mental disorders
and other traumatic experiences are presented as number of participants with a lifetime history of such. CTQ means of the CM− group represent low to
moderate levels in all subtypes except for emotional neglect, where mean scores represent moderate to severe levels; means of the CM+ group represent moderate to severe levels in all subtypes except for emotional neglect and emotional abuse, where mean scores represent severe to extreme
levels (Bernstein et al., 2003). BDI scores <13 represent the absence of depressive symptoms (Beck et al., 1996). CM− = without depressive symptoms;
CM+ = with depressive symptoms.

Childhood Trauma Questionnaire (CTQ), short version (Bader, Hänny, Schäfer, Neuckel, & Kuhl,
2009), the trauma checklist of the Posttraumatic
Diagnostic Scale (PDS; Ehlers, Steil, Winter, &
Foa, 1996), the Beck Depression Inventory (BDI;
Beck, Steer, & Brown, 1996; Hautzinger, 1994),
and the diagnostic interview for mental disorders
(DIPS; Margraf, Cwik, Pﬂug, & Schneider, 2017;
Margraf, Cwik, Suppiger, & Schneider, 2018). If
the maltreatment cut-oﬀ score for one of the maltreatment subscales of the CTQ (Bernstein et al.,
2003) was reached, participants were asked whether
they had been exposed to this speciﬁc type of abuse
so often that they had expected it to happen again.
If participants answered with no for all of the subscales on which they had reached the cut-oﬀ score,
they were excluded from the analysis as they were
considered to have been exposed to isolated events.
During visit 2, CIPD (measured in cm from participant’s to experimenter’s toes) was assessed using the
stop-distance method (Hayduk, 1978, 1983; Kaitz
et al., 2004). Prior research shows that, generally,
CIPD towards males are larger than distances towards
females (Uzzell & Horne, 2006; Vranic, 2003). Thus, to
standardize and minimize the impact of gender of the
approaching person on CIPD, participants were frontally approached by a female member of the current
study team and asked to say stop once they started
feeling slightly uncomfortable (distance 1, D1) and
very uncomfortable (distance 2, D2) (Kaitz et al.,

2004). The approaching member of the study team
stopped walking either as soon as participants said
stop (whereupon the CIPD was measured as the distance in cm between the participant and the approaching team member) or as soon as a distance of 10 cm
was reached. In the latter case, participants were
asked if they would have tolerated physical contact.
If they answered yes, CIPD was set to 0 cm, otherwise
to 10 cm. Participants were informed that the
approaching female was a member of the study team
but were not introduced to her until completion of
the paradigm.
Eye-gaze is an important non-verbal behaviour
associated with the regulation of CIPD (Bailenson,
Blascovich, Beall, & Loomis, 2001, 2003) especially
in individuals with high levels of social anxiety
(Wieser, Pauli, Grosseibl, Molzow, & Mühlberger,
2010). It has been theorized that mutual eye-gaze
increases CIPD to regulate the level of intimacy
one feels comfortable with (Bailenson et al., 2001,
2003). Individuals with a history of CM often
experience diﬃculties with intimacy (Davis et al.,
2001; Vaillancourt-Morel et al., 2019) and anxiety
(Gardner et al., 2019). To minimize the impact of
these factors while standardizing conditions across
participants, members of the study team were
instructed to direct their gaze on the chin of participants. Furthermore, approaching members of the
study team were instructed to walk with a speed
of 15–20 cm per second.
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2.3. Data analysis
Inspection of the data with histograms revealed
extreme skews to the right in all variables of interest
and the existence of extreme values. Transformations
did not lead to approximate normal distributions.
Thus, non-parametric analyses were carried out.
The sample was ﬁrst divided into a CM and a control group, based on participants’ CTQ scores (Bader
et al., 2009; Bernstein et al., 2003). According to the
classiﬁcation of Bernstein and colleagues (Bernstein
et al., 2003), participants who reported at least low
to moderate scores in one of the subscales of the
CTQ (i.e. ≥10 for emotional neglect, ≥8 for physical
neglect, ≥9 for emotional abuse, ≥8 for physical
abuse and ≥6 for sexual abuse) were assigned to the
CM group. Therefore, the maximum CTQ score for
participants of the control group was 36. Additionally,
all participants who scored low to moderate in one of
the subscales of the CTQ were assigned to the respective subgroup. Four participants from the CM group
reported having experienced an isolated event of physical or sexual abuse and were excluded from the analysis. Since subclinical forms of depression such as
minor depression also have an impact on social functioning (Rodríguez, Nuevo, Chatterji, & AyusoMateos, 2012; Wagner et al., 2000) and previous
research on CIPD and depressive symptoms (Ponizovsky et al., 2013; Welsch et al., 2020) relied upon
the BDI score (Beck et al., 1996), the CM group was
further divided according to their BDI scores rather
than relying on the diagnosis as assessed with the
DIPS. Based on the absence (scores of 0–13) or presence (scores > 13) of depressive symptoms, the CM
group was divided into 60 participants without (CM−)
and 24 participants with depressive symptoms (CM+).
Participants from the control group with a BDI < 14
were categorized as controls (n = 57).1
2.3.1. Impact of CM and depression on CIPD
Independent samples Kruskal–Wallis tests were conducted to examine group diﬀerences (controls, CM
−, CM+) in D1 and D2. Signiﬁcant main eﬀects
were followed up with Mann–Whitney U tests. Exact
p values (1-tailed) were used. All p-values were Bonferroni–Holm (Holm, 1979) corrected. Eﬀect sizes
(Cohen’s d) and 95% conﬁdence intervals (CI) were
calculated.
2.3.2. Impact of CM subtypes and depression on
CIPD
The CM group was further divided into the 5 subtypes
of CM (Bader et al., 2009; Bernstein et al., 2003), with
and without depressive symptoms (Beck et al., 1996).
The n per subgroup are presented in Figure 1. For
each CM subtype, independent samples Kruskal–
Wallis tests were conducted to assess group diﬀerences
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(controls, CM subtype −, CM subtype +) in D1 and
D2. Signiﬁcant main eﬀects were followed up with
Mann–Whitney U tests. Exact p values (2-tailed)
were Bonferroni–Holm corrected within each subgroup analysis. Eﬀect sizes (Cohen’s d) and 95% conﬁdence intervals (CI) were calculated.
2.3.3. Impact of number of additional traumatic
experiences on CIPD
As a secondary analysis, independent samples Kruskal–Wallis tests were used to explore whether the
number of additional traumatic experiences (i.e. the
number of traumatic experiences according to the
PDS (Ehlers et al., 1996) excluding CM experiences)
aﬀect D1 and D2. Of our complete sample (controls
and CM−/+), 91 individuals reported traumatic
experiences (one trauma: n = 42; two or more traumas:
n = 49). The Mdn of experienced traumas across control and CM− participants was 1, the Mdn across CM+
participants was 2, Max of experienced traumas:
6. With this lack of variance not allowing for dimensional analyses, a variable with three categories of traumatic experiences was created: (1) none, (2) one, (3)
two or more. Exact p values (2-tailed) were obtained.

3. Results
3.1. Group diﬀerences in D1
Results showed that there were signiﬁcant diﬀerences in
D1 between the CM+ group (Mdn = 145 cm), the CM−
group (Mdn = 86 cm), and the controls (Mdn = 68 cm),
H(2) = 10.46, p = .005. Post-hoc tests showed that both
CM groups had a greater D1 than controls, p = .028
(CM−), p = .005 (CM+). The CM+ group had a greater
D1 than the CM− group (p = .047). Table 2 shows the
statistical values from all paired group comparisons.
For all ﬁve subtypes of CM, diﬀerences in D1
between the three groups were signiﬁcant, H(2) =
10.26, p = .018 (emotional neglect); H(2) = 11.85, p
= .015 (physical neglect); H(2) = 10.49, p = .020
(emotional abuse); H(2) = 6.99, p = .030 (sexual
abuse); H(2) = 7.71, p = .042 (physical abuse). Posthoc tests showed that, for all subtypes of CM, diﬀerences between the CM subtype groups with depressive
symptoms vs. controls were signiﬁcant, p = .003
(emotional neglect), p = .002 (physical neglect), p
= .005 (emotional abuse), p = .015 (sexual abuse), p
= .015 (physical abuse). Those with emotional abuse
without depressive symptoms showed a greater D1
than controls (p = .040). Diﬀerences between all other
subgroups were not signiﬁcant (all p’s > .058) (Table 2)
3.2. Group diﬀerences in D2
Results showed that there were signiﬁcant diﬀerences
in D2 between the CM+ group (Mdn = 38.50 cm),
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Figure 1. Data distribution of all groups on distance 1 (D1). Note. Black bars within box plots display medians. Rhombi within box
plots represent means. Error bars represent the 95% conﬁdence intervals. The shapes of the violins display the frequencies of the
values. * p < .05. ** p < .01. Results for D2 were identical except for the EA− group (who did not diﬀer signiﬁcantly from controls
on D2). CM = child maltreatment; EA = emotional abuse; EN = emotional neglect; PA = physical abuse; PN = physical neglect; SA =
sexual abuse; − = without depressive symptoms; + = with depressive symptoms.

the CM− group (Mdn = 20.00 cm), and the controls
(Mdn = 10.00 cm), H(2) = 11.13, p = .004. Post-hoc
tests showed that diﬀerences were signiﬁcant between
both CM groups and the controls, p = .028 (CM−), p
= .002 (CM+). The CM+ group had a greater D2 than
the CM− group (p = .039) (Table 2)
For all ﬁve subtypes of CM, diﬀerences in D2
between the three groups were signiﬁcant, H(2) =
10.83, p = .010 (emotional neglect); H(2) = 12.18, p
= .016 (physical neglect); H(2) = 9.83, p = .018
(emotional abuse); H(2) = 10.20, p = .014 (sexual
abuse); H(2) = 8.05, p = .018 (physical abuse). Posthoc tests showed that, for all ﬁve subtypes of CM,
diﬀerences between the groups with depressive

symptoms vs. controls were signiﬁcant, p = .001
(emotional neglect), p = .001 (physical neglect), p
= .003 (emotional abuse), p = .004 (sexual abuse), p
= .010 (physical abuse). Diﬀerences between all
other subgroups were not signiﬁcant (all p’s > .066)
(Table 2)
3.2.1. Impact of number of traumatic experiences
on CIPD
Results showed that there were no signiﬁcant diﬀerences between the three groups (no traumatic experience, one traumatic experience, two or more traumatic
experiences), H(2) = .30, p = .862 (D1); H(2) = 1.12, p
= .571 (D2).
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Table 2. Group comparisons on D1 and D2.
D1
CM− vs. controls

D2

U

Z

p

1358.50

1.92

.028*

d [95% CI]

U

Z

P

d [95% CI]

.37
1373.00
1.91
.028*
.37
[−.004, .73]
[−.004, .73]
CM+ vs. CM−
520.00
1.98
.047*
.45
514.50
2.07
.039*
.47
[−.04, .94]
[−.02, .96]
CM+ vs. controls
396.50
2.97
.005**
.69
393.00
3.14
.002**
.75
[.18, 1.21]
[.22, 1.26]
EN− vs. controls
1278.00
1.83
.096
.35
1310.00
1.71
.087
.32
[−.03, .72]
[−.05, .69]
EN+ vs. EN484.00
1.97
.096
.45
473.00
2.13
.066
.49
[−.04, .93]
[.00, .97]
EN+ vs. controls
396.50
2.94
.009**
.69
393.00
3.14
.003**
.75
[.17, 1.2]
[.22, 1.27]
PN− vs. controls
587.50
2.18
.058
.49
641.50
1.78
.122
.39
[.02, .95]
[−.07, .85]
PN+ vs. PN214.50
1.54
.127
.45
199.00
1.87
.122
.56
[−.14, 1.03]
[−.03, 1.14]
PN+ vs controls
304.50
3.09
.006**
.75
294.50
3.33
.003**
.82
[.17, 1.29]
[.24, 1.38]
EA− vs. controls
686.00
2.32
.040*
.41
740.00
1.96
.100
.32
[−.03, .84]
[−.11, .75]
307.00
1.38
.170
.37
EA+ vs. EA316.50
1.21
.229
.32
[−.22, .85]
[−.17, .91]
EA+ vs. controls
392.50
2.80
.015*
.43
393.00
2.92
.009**
.47
[−.07, .93]
[−.04, .97]
369.00
1.88
.122
.52
SA− vs. controls
408.50
1.30
.210
.35
[−.04, 1.07]
[−.20, .89]
SA+ vs. SA76.00
1.64
.210
.61
75.00
1.70
.122
.65
[−.14, 1.34]
[−.10, 1.39]
SA+ vs. controls
210.50
2.42
.045*
.61
192.50
2.84
.012*
.72
[−.05, 1.25]
[.04, 1.37]
PA− vs. controls
515.00
1.75
.162
.39
517.50
1.80
.144
.41
[−.10, .88]
[−.09, .09]
PA+ vs. PA119.50
1.47
.162
.49
129.00
1.20
.190
.39
[−.19, 1.16]
[−.28, 1.05]
PA+ vs. controls
233.00
2.40
.045*
.58
232.00
2.55
.030*
.63
[−.54, 1.20]
[−.01, 1.25]
Note. All reported p-values are Bonferroni-Holm corrected. CM = child maltreatment; EA = emotional abuse; EN = emotional neglect; PA = physical abuse;
PN = physical neglect; SA = sexual abuse; − = without depressive symptoms; + = with depressive symptoms. N per group: controls = 57; CM− = 60; CM
+ = 24; EN− = 56; EN+ = 24; PN− = 29; PN+ = 20; EA− = 34; EA+ = 23; SA− = 18; SA+ = 13; PA− = 24; PA+ = 14. * p < .05, ** p < .001.

4. Discussion
Our results demonstrate that adults with a history of
CM with and without depressive symptoms show a
greater CIPD than adults without a history of CM
(and without depressive symptoms). This eﬀect was
particularly pronounced for individuals with CM
with depressive symptoms. Our results also demonstrate that all subtypes of CM modulate CIPD, yet
this ﬁnding was restricted to individuals with CM
with depressive symptoms. In individuals with CM
without depressive symptoms, CIPD was only greater
for those who had experienced emotional abuse (and
only for D1). The number of additional trauma experiences (other than CM) did not aﬀect CIPD. This study
thus highlights that the tolerance of physical closeness
is particularly impaired when individuals report both
experiences of CM and current depressive symptoms.
A larger CIPD in adults with a history of CM might
serve a protective function resulting out of hypervigilance towards threat, involving (hyper)activity of the
amygdala (Gerin et al., 2019; McCrory et al., 2011).
As suggested by Maier and colleagues (Maier et al.,
2020), abnormal neural responses to social signals
(e.g. facial expressions; McCrory et al., 2013) and

alterations in the perception of touch (Maier et al.,
2020) in individuals with CM might be based on learning experiences and result in discomfort in situations
of physical proximity and, consequently, a larger
CIPD. However, the mechanisms through which subtypes of CM lead to this discomfort might be diﬀerent
depending upon the subtype of CM. According to
McLaughlin and colleagues (McLaughlin et al.,
2014), experiences of threat (e.g. sexual and physical
abuse) are distinct from experiences of deprivation
(e.g. emotional and physical neglect). Through a
developmental perspective, individuals who experienced abuse grew up in an environment where their
physical and/or emotional boundaries were repeatedly
violated. They might thus have learned to associate
physical closeness with danger, resulting in larger
CIPD. On the other hand, individuals who experienced neglect might not feel comfortable with (too
much) physical closeness – an experience that they
are not familiar with and that might trigger fears of
being hurt as well as feelings of shame, related to perceptions of being inferior or unlovable (Pilkington,
Bishop, & Younan, 2021). Even though in our study,
only emotional abuse aﬀected CIPD independently
of current depressive symptoms, it would be
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important to assess this relationship in longitudinal
studies, potentially leading to the development of
diﬀerent therapeutical approaches depending upon
the (predominant) subtype of CM.
Negative self-thoughts are a core feature of depressive symptoms. In line with our ﬁnding of largest CIPD
in individuals with current symptoms of depression, it
has been shown that in individuals with a diagnosis of
adjustment disorder with depressed mood, the BDI
items referring to self-dislike and social withdrawal
are associated with larger CIPD towards strangers
and signiﬁcant others (Ponizovsky et al., 2013).
These depressive symptoms may protect individuals
from potential danger of rejection by unknown others
(Allen & Badcock, 2003). Heightened rejection sensitivity is present in both depressive disorders and in
adults with a history of CM (Luterek, Harb, Heimberg,
& Marx, 2004; Nenov-Matt et al., 2020). Our ﬁndings
might therefore reﬂect the degree to which interpersonal contact is avoided to prevent social rejection.
Future research should investigate the impact of rejection sensitivity on the relationship between
depression, CM and CIPD.
Lastly, psychological theories such as the selftrauma model (Briere, 2002) and recent research
ﬁndings suggest that adult survivors of CM may mistrust their romantic partners and believe that others
are intrusive, rejecting or unavailable (Briere, 2002;
Hepp et al., 2021; McKay et al., 2021; VaillancourtMorel et al., 2019). Together with other frequent consequences of CM (e.g. fear of intimacy (Davis et al.,
2001)) and a tendency to become hyperaware of
potentially threating stimuli (McCrory et al., 2011),
these negative perceptions of interaction partners
might trigger avoidance behaviour and, ultimately,
result in larger CIPD as a way to protect oneself (de
Haan, Smit, Van der Stigchel, & Dijkerman, 2016).
Further studies should explore whether these interpersonal problems and negative beliefs about others relate
to CIPD and whether they are particularly pronounced in those who prefer a larger CIPD. It is also
crucial to disentangle whether CIPD mainly serves
as a behavioural correlate or directly contributes to
the development of these interpersonal problems.
For instance, an individual with a larger CIPD might
feel overwhelmed once others unconsciously overstep
their personal boundaries and react with physical and
emotional fear reactions (Åhs et al., 2015; Hayduk,
1978) in distances which others (without trauma
exposure) would still consider appropriate. Aﬀected
individuals might prefer to avoid interpersonal situations and socially withdraw to navigate this distress.
Likewise, their interaction partners could perceive
them in a negative way (e.g. due to a lack of positive
social signals; Hepp, Störkel, Kieslich, Schmahl, &
Niedtfeld, 2018) and decide to limit further contact.
Both possibilities might negatively impact

relationships and make it diﬃcult for individuals
with experiences of CM to establish additional social
bonds.
4.1. Limitations and conclusions
The group sizes in the current study varied as a result
of the prevalence of experiences of CM and current
depressive symptoms. In line with the prevalence of
depression in individuals with CM (Braithwaite,
O’Connor, Degli-Esposti, Luke, & Bowes, 2017; Humphreys et al., 2020), the CM− group was larger than
the CM+ group. Future research should aim to include
depressive symptoms as speciﬁc criterion to achieve a
larger sample size for this group.
The sexual abuse subgroup was small. However,
this is a reﬂection of the prevalence of sexual abuse
in the population (12.7% for sexual abuse and 36.3%
for emotional abuse; Stoltenborgh et al., 2015). In
the current sample, 67.8% participants reported
emotional abuse and 36.9% sexual abuse. Future
research should aim to speciﬁcally recruit individuals
with sexual abuse to achieve a larger sample size for
this group to further disentangle the speciﬁc eﬀects
of sexual abuse on the development of CIPD.
It should be noted that subtypes of CM frequently
co-occur (e.g. Vachon, Krueger, Rogosch, & Cicchetti,
2015). Our sample consisted of adults with a history of
multiple subtypes of CM (i.e. 76% of the two CM
groups reported experiences of more than one subtype). This overlap in experiences makes it diﬃcult
to draw conclusions about the eﬀects of speciﬁc CM
experiences on CIPD. In line with previous research
(e.g. Warmingham et al., 2019; Ziobrowski et al.,
2020) future studies could address this issue through
person-centered approaches such as latent class analysis that enable to catch the speciﬁc patterns of CM and
investigate their impact on CIPD.
While eﬀects of depressive symptoms on CIPD
have been documented before (e.g. Ponizovsky et al.,
2013), diﬀerences in CIPD between the CM− and
the CM+ group might instead be caused by more
severe experiences of CM (i.e. we found higher CTQ
total scores in the CM+ than in the CM− group, see
Table S3, Supplement). However, self-report measures
such as the CTQ can be aﬀected by depressive recall
bias, leading to the question of whether the CM+
group eﬀectively experienced more severe CM than
the CM− group.
While our in-person approach allows for a high
ecological validity, participants were aware that their
preferred distance would be measured, which may
have aﬀected their behaviour, given that interpersonal
distance is usually regulated unconsciously. It should
also be noted that participants were aware that the
approaching person was a member of the study
team, and that the experimenter was present during
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the whole task. Therefore, participants might have felt
safer in their personal space compared to a real ﬁrst
encounter. Individuals with experiences of CM thus
prefer larger CIPD even in situations where they
know that they are safe. Nevertheless, studies using
real-life settings where participants are blind to
study purposes are needed to replicate the current
ﬁndings and to explore whether the need for larger
CIPD might be more pronounced when encountering
a stranger in everyday life.
Further, we assessed preferred distance towards a
female stranger and the majority of our sample was
female, limiting generalizability of our ﬁndings to all
genders. Since prior research points towards diﬀerences in CIPD depending upon the gender of the
approaching person (Uzzell & Horne, 2006; Vranic,
2003) future research should explore potential eﬀects
of experimenter sex on participants’ CIPD. Additionally, participants were approached by one of twenty
diﬀerent study members and thus individual diﬀerences of the approaching female might have impacted
the results. To limit this inﬂuence in future studies, it
would be desirable to keep the number of diﬀerent
interaction partners as low as possible.
Despite these limitations, our ﬁndings may have
important implications for the daily-life and for social
functioning and well-being of aﬀected individuals.
Unwanted intrusion by strangers into one’s personal
space causes discomfort (Hayduk, 1978) and likely
leads to physical fear reactions (Åhs et al., 2015).
Our ﬁndings might therefore explain the occurrence
of initial panic attacks in situations where strangers
are standing close and it is diﬃcult to escape (e.g. elevators, public transport). When others are getting
close, individuals with a larger CIPD may show nonverbal signals associated with feelings of being uncomfortable (e.g. dismissive facial expressions or body
postures). Some individuals might also feel triggered
and reminded of their trauma, leading to emotional
distress and aﬀective responses such as shame and
anger (Kleim, Graham, Bryant, & Ehlers, 2013).
These signals may impair establishing contacts, reduce
positive social signals and prohibit social interactions,
which are important for well-being. Aﬀected individuals might thus beneﬁt from learning on how to feel
safe within their personal space, which may aﬀect
how others perceive them.
In sum, our results provide further evidence that
CM aﬀects preferences of physical closeness and distance. Future research should aim to disentangle the
underlying processes of how increased CIPD develops,
to aid our understanding of interpersonal problems in
those aﬀected by CM and to, ultimately, develop corresponding interventions. Future research could
investigate whether individuals with CM also prefer
larger distances to close others such as partners,
which could be related to diﬃculties in close
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relationships (Colman & Widom, 2004). Additionally,
future research should aim to consider the inﬂuence of
culture (Sorokowska et al., 2017) on preferences for
interpersonal distance, e.g. through cross-cultural collaborations such as the Global Collaboration on Traumatic Stress (Schnyder et al., 2017; Olﬀ et al., n.d.).

Note
1. Two participants from the control group scored
above 13 on the BDI and were exempt from the
analyses.
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