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ABSTRACT

The impacts of adverse childhood experiences (ACEs) have been
well documented. One possible consequence of ACEs is disso-
ciation, which is a major feature of post-traumatic psycho-
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pathology and is also associated with considerable impairment
and health care costs. Although ACEs are known to be asso-
ciated with both psychoform and somatoform dissociation,
much less is known about the mechanisms behind this relation-
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ship. Little is known about whether social and interpersonal
factors such as family environments would moderate the rela-
tionship between ACEs and somatoform dissociation. This paper
discusses the importance of having a positive and healthy family
environment in trauma recovery. We then report the findings of
a preliminary study in which we examined whether the associa-
tion between ACEs and somatoform dissociation would be
moderated by family well-being in a convenience sample of
Hong Kong adults (N = 359). The number of ACEs was positively
associated with somatoform dissociative symptoms, but this
association was moderated by the level of family well-being.
The number of ACEs was associated with somatoform dissocia-
tion only when the family well-being scores were low. These
moderating effects were medium. The findings point to the
potential importance of using family education and intervention
programs to prevent and treat trauma-related dissociative
symptoms, but further investigation is needed.
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Adverse childhood experiences (ACEs) have been recognized as a major public
health issue because of their long-lasting health consequences (Hughes et al.,
2017). A total of 789 academic papers on ACEs were published between 1998
and 2018, providing a rich literature describing the potential physical and
mental health impacts of ACEs (Struck et al., 2021). The most commonly
investigated ACEs include childhood maltreatment and household dysfunc-
tions, although some other types of ACEs could be harmful too (Bartlett &
Sacks, 2019; Felitti et al., 1998; Waite & Ryan, 2020). ACEs have been sug-
gested to be the most preventable risk factor for severe mental disorders and
many leading causes of death (e.g., substance abuse, suicide, heart diseases)
(The Childhood Adversity Narratives, 2015). Research also shows that ACEs
are quite common in different populations, including in well-developed coun-
tries. For instance, a systematic review found that the prevalence rates of ACEs
range from 41% to 97% in school-aged youth; in nationally representative
samples, the rates can be as high as 79% (Iceland) to 83% (Netherlands) (see
Carlson et al., 2020).

While not all ACEs can be regarded as a “traumatic” event according to the
DSM-5-TR definition (American Psychiatric Association, 2022), many of
these adverse experiences could be overwhelming to children because their
vulnerable brains are still developing and because they do not yet have the
social, physical and mental resources to cope with the stress. Betrayal trauma
theory (Freyd, 1996) affirms the key role of caregiver abusive behavior,
emphasizing the importance of the traumatized child remaining attached to
the abusive caregiver despite the pain and betrayal the caregiver has created.
This theory suggested that dissociation is a process of overlooking facts that
would intrude with the need to stay in close proximity to an abusive attach-
ment figure, thus providing as a protective mechanism once physical flee is not
feasible. Certain ACEs (such as neglect or abandonment by a caregiver) may
be traumatic to a child even though they may not necessarily meet the DSM-
5-TR definition of a traumatic event. Thus, many ACEs can be “traumatic” to
children in the sense that their “ability to integrate his/her emotional experi-
ence is overwhelmed” (Giller, 1999). Integration refers to the ability to recog-
nize the past while maintaining centered in the present, and it involves the
process of synthesis (binding and differentiating different experiences [e.g.,
memories, emotions, sensation] of a particular event) and realization (which
includes personification and presentification) (Piedfort-Marin, 2019; Van der
Hart et al., 2006). The opposite of integration is dissociation, which refers to
failure in the process of integrating certain biopsychosocial experiences (e.g.,
emotions, memories, identities) (American Psychiatric Association, 2022;
Ross, 2007; Scalabrini et al., 2020). Dissociation may affect either or both
psychoform and somatoform experiences (Van der Hart et al., 2005), with
psychoform dissociation being more commonly investigated in the literature
(Pullin et al., 2014). While both types of dissociation involve a disconnection
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from one’s sense of self, somatoform dissociation is specific to physical sensa-
tions while psychoform dissociation is specific to mental processes (Henschel
et al., 2019). Although somatoform dissociation is less emphasized than
psychoform dissociation in the DSM-5-TR dissociative disorders section, it
has long been suggested that somatoform symptoms are related to trauma and
dissociation (Van der Kolk, 2014) and should be conceptualized as dissociative
in nature (Brown et al.,, 2007; Nijenhuis, 2001; Nijenhuis et al., 1998).
Somatoform dissociation describes symptoms (e.g., analgesia or anesthesia,
pain, lack of mobility, or pseudoseizures) that are phenomenologically related
to the body but cannot be attributed to a medical disease (Mueller-Pfeiffer
et al., 2010). Theoretically speaking, similar to psychoform dissociation, soma-
toform dissociation can be a self-defense mechanism in which the painful
bodily experiences or sensations are kept out of the conscious mind, so that the
child can remain attached to the caretaker-perpetrator, become “apparently
normal,” and function in daily life (Freyd, 2008; Van der Hart et al., 2006). It is
important to note that the conceptual definition of dissociation is still
a debated topic in the field (Fung, Ross, et al., 2022), as some scholars believe
that only those experiences involving structural dissociation of the personality
are “dissociative” while other experiences (e.g., depersonalization) may not
necessarily be (Nijenhuis & Van der Hart, 2011; Van der Hart, 2021). Despite
the disagreements regarding the conceptualization and definition of dissocia-
tion in the field, operationally defined dissociative symptoms are empirically
linked to trauma and adversities (Dalenberg et al., 2012). The association
between childhood betrayal trauma and dissociative symptoms has been
observed across cultures (Fung, Chien, Chan, et al., 2022); dissociation is
a core feature of post-traumatic psychopathology and it is also one of the
major consequences of ACEs (Fung, Chien, Lam, et al., 2022; Van der Hart
et al., 2006). Importantly, severe dissociation is associated with considerable
impairment and huge health care costs (Brand & Loewenstein, 2010; Gonzalez
Vazquez et al,, 2017). Especially, somatoform dissociation is more likely to be
related to ACEs than psychoform dissociation as the ACEs are often related to
physical and emotional trauma (Kate et al., 2020). Although many studies have
shown that social and interpersonal environments (e.g., perceived support,
quality of parenting) may buffer the effects of adverse experiences on mental
health problems (e.g., Evans et al., 2013; Gewirtz-Meydan, 2020; McCabe et al.,
2020), little is known about what specific social and interpersonal factors
would moderate the relationship between ACEs (which by definition occur
before 18 years old) and somatoform dissociation in adulthood. Although
a large body of work has found that ACEs are associated with dissociation,
more research is needed to investigate which types of ACEs are particularly
associated with somatoform dissociation (Kienle et al., 2017).

A recent study showed that paternal emotional validation moderated
the relationship between intimate partner violence (IPV) and post-
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traumatic and depressive symptoms in children (Ferrajao, 2020).
Another study indicated that spousal support can provide a buffer
against trauma symptoms among IPV-exposed men (Evans et al.,
2014). Family environments are important for mental health recovery,
especially among trauma survivors. Substantial evidence from systematic
reviews suggested that mental health problems are associated with lone-
liness and perceived social support (Wang et al., 2018), intimate partner
violence victimization (Lagdon et al., 2014), and family and social
capital (McPherson et al., 2014). It has also been reported that low
social support, perceived threat to life and poor family functioning are
significant risk factors for post-traumatic stress disorder, with large
effects (Smith et al., 2019). Two recent systematic reviews further indi-
cated that social and family support is associated with better response to
trauma treatment (Dewar et al., 2020; Fredette et al., 2016). This litera-
ture points to the importance of taking social and family environments
into account when preventing and treating trauma-related mental health
problems. We hypothesize that general family well-being should mod-
erate the relationship between ACEs and somatoform dissociation.
However, this has not been previously investigated. Such knowledge
gaps should be addressed in order to inform risk assessment and facil-
iate the development of future preventative and early intervention stra-
tegies for somatoform dissociation in people exposed to ACEs.

The present study aimed to further our understanding of the relationship
between ACEs and somatoform dissociation. We analyzed archival data
collected in a sample of Chinese-speaking adults who completed self-report
measures of ACEs, somatoform dissociation and family well-being. The
degree to which family life is perceived as harmonious, orderly, and ful-
filling is referred to as family well-being (Amato & Partridge, 1987). The
specific relationship between different types of ACEs and somatoform
dissociation were not examined in previous studies. The potential moder-
ating effect of family well-being had not been explored either. Therefore, in
the present study, we examined which types of ACEs would be particularly
associated with somatoform dissociation. We also examined whether family
well-being would moderate the relationship between ACEs (which by
definition occur before 18 years old) and current somatoform dissociation
(within the past year). As discussed, we tested this hypothesis because we
assume that when there is good family well-being, the individual may have
more opportunities and socio-emotional resources to talk about the painful
experiences so that such experiences can be processed and integrated. With
a safe and supportive family environment in recent days, even when
exposed to adverse experiences before 18 years old, the individual may be
more able to acknowledge and accept their own experiences, including
sensations and bodily controls.
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Method
Participants

We analyzed archival data collected in a previous project which investigated
life experiences and mental health problems in a convenience sample of
Hong Kong adults. This study was approved by the institutional review
board of the City University of Hong Kong. The methodology and part of
the data have been reported elsewhere (Fung, Chung, et al., 2020; Fung, Ross,
et al., 2020). All participants were recruited through Hong Kong-based online
channels (e.g., social media platforms and online groups). They were Chinese
speakers and aged 18 or above, had lived in Hong Kong for at least seven years,
and agreed to provide online informed consent and participate in an anon-
ymous online survey; no exclusion criterion was set.

The original sample included 418 participants, but some participants did
not respond to the family well-being measure (see the measure description
above). Therefore, only 359 participants who answered all family well-being
items were included for analysis in the present study.

Measures

Participants completed questions regarding demographic backgrounds in
addition to the following self-report measures:

The Adverse Childhood Experiences Questionnaire (ACEs Questionnaire).
This ACEs Questionnaire includes 10 yes/no items that assess ten different
types of ACEs before 18 years old (Bruskas & Tessin, 2013; Reavis et al., 2013).
A sample item is “Did a parent or other adult in the household often or very
often ... Swear at you, insult you, put you down, or humiliate you? or Act in
a way that made you afraid that you might be physically hurt?” The ACEs
Questionnaire had good test-retest reliability over one year in one study
(Zanotti et al., 2018). The traditional Chinese version of the ACEs
Questionnaire has been used in a previous study and has verified face validity
(Fung, Ross, Yu, et al., 2019). The ACEs Questionnaire was internally con-
sistent (a =.657) in this study, which is in acceptable range (Raharjanti et al.,
2022). In addition, the factor structure of ACEs Questionnaire was examined
using confirmatory factor analysis (CFA), which demonstrated a good con-
struct reliability (H = .601) (Magnier et al., 2019). The total score of the ACEs
Questionnaire could range from 0 to 10.

The 5-item Somatoform Dissociation Questionnaire (SDQ-5). The tradi-
tional Chinese version of the SDQ-5 has acceptable reliability and good
construct validity. The SDQ-5 is designed to distinguish people with or
without somatoform dissociation (Chu, 2011). Sample items included “I
have trouble urinating” and “I hear sounds from nearby as if they were
coming from far away.” The traditional Chinese version of the SDQ-5 has
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acceptable reliability and good construct validity (Fung et al., 2018). The
SDQ-5 was internally consistent (& =.722) in this study. In addition, the
factor structure of SDQ-5 was examined using confirmatory factor analysis
(CFA), which demonstrated a good construct reliability (H =.686)
(Magnier et al., 2019). The total score of the SDQ-5 could range from 5
to 25.

The Overall Family Well-being Scale (OFWS). The OFWS is a 4-item self-
report measure of current family well-being which has been used in a previous
local study, the “Hong Kong Family Well-being Survey 2018” (Hong Kong
Family Welfare Society, 2018). The measure is based largely on the concep-
tualization of family well-being by Poston et al. (2003), with a focus on four
major domains, which carried the operational definition of family well-being,
including harmonious, orderly, fulfilling of family life. The four items mea-
sured current family well-being as perceived by the participants: “Overall,
there is a good relationship between family members,” (family interaction);
“Overall, parents care about me/children,” (parenting); “Overall, every member
inside the family is happy,” (daily family life); and “The living conditions of my
family can meet our needs” (financial well-being) (1 = strongly disagree, 5=
strongly agree). The OFWS allows participants to select “not sure,” “not
applicable” or “no answer;” these answers were treated as missing data in the
present study. The OFWS was internally consistent (a =.854) in the present
study. In addition, the factor structure of family well-being was examined
using confirmatory factor analysis (CFA), which demonstrated a good con-
struct reliability (H = .689) (Magnier et al., 2019). The total score of this scale
could range from 4 to 20.

Data analysis

SPSS 22.0 was used to analyze the data. We first conducted a descriptive
analysis to report the sample characteristics. We then conducted correlation
and regression analyses to examine the relationship between ACEs and soma-
toform dissociation. We also used the SPSS PROCESS V3.2 macro (Hayes,
2018) to examine the potential moderating role of family well-being in the
relationship between ACEs and somatoform dissociation. Similar to other
moderation studies (e.g., Woo & Kim, 2020), the Johnson-Neyman method
and the pick-a-point method were used to investigate the moderation effect of
family well-being (Montoya, 2019). The Pick-a-Point method entails picking
representative values of the moderator variable (e.g., high, moderate, and low)
and then assessing the impact of the focal determinant at those values, whereas
the Johnson-Neyman method identifies regions in the scope of the moderator
variable in which the impact of the focal determinant on the outcome is
significant statistically and not. Significance was set at a two-tailed p-value
of <0.05.
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Results

All participants were Hong Kong residents who had lived in Hong Kong for at
least seven years. More than half of them (67.6%) were female, 112 (31.3%)
were male, and four (1.1%) identified themselves as transgender. The ages of
the participants ranged from 18 to 64 (M =27.53, SD = 8.84). Participants
reported an average of 1.78 ACEs (SD =1.76); 29.5% reported three or more
ACEs. The mean SDQ-5 score was 6.62 (SD = 2.50), with 15.9% scoring above
the cutoff (=9) for somatoform dissociation.

Association between ACEs and somatoform dissociation

We found that the number of ACEs was positively associated with the SDQ-5
score (r = .271, p <.001). A multiple regression analysis revealed that child-
hood physical neglect (8 =.241, p <.001), sexual abuse (8 =.143, p=.007) and
emotional neglect (8 =.123, p =.034) were significantly associated with soma-
toform dissociation symptoms (Table 1).

The moderating effect of family well-being

Moderation is a circumstance whereby the association between two constructs is
not constant and is affected by the values of a third variable known as
a moderator variable (Liu & Yuan, 2021). We examined whether family well-
being would moderate the relationship between ACEs and somatoform dissocia-
tion (Figure 1). The results showed that the interaction effect of family well-being
and ACEs (f=-.043, S.E.=.02, p <.05) accounted for 10.9% of the variance in
somatoform dissociation with a medium effect size (f =.33) (Figure 2 and
Table 2). The Johnson-Neyman method results revealed a significant conditional
effect of ACEs on somatoform dissociation when the OFWS score was < 12.10.

Table 1. Regression analysis predicting somatoform dissociative symptoms (N = 359).

ACEs b S.E B p

(Constant) 5.982 183 .000
Emotional abuse 325 324 064 317
Physical abuse -197 347 -.034 571
Sexual abuse 1.252 458 143 .007
Emotional neglect 622 292 123 .034
Physical neglect 3.000 655 241 .000
Parental separation or divorce -396 339 -.062 244
Mother treated violently .073 441 .009 .868
Household substance abuse .598 .595 .051 316
Mental illness in household .390 315 064 217
Criminal household member 344 .869 .020 692

F(10, 348) = 6.104, ***p <.001, R2 = .149, Adjusted R2 = .125.
Abbreviations: B, unstandardized beta; S.E., standard error; B, standardized coefficients; p, probability
value.
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Family well-being

ACEs x Family well-being= -.04

S.E. =02
Adverse childhood
experiences S(')mat(')f(?rm
(ACEs) dissociation
B=.1
S.E.= .26

Figure 1. Moderation model of the effects of family well-being on somatoform dissociation.

35 - y=1.4992x + 0.8104

2.5 4

1.5 4

Somatoform dissociation

Low ACEs

Moderator

=1.3272x+0.95

—o— Low Family well-being

High Family well-being

High ACEs

Figure 2. Conditional effects for the level of ACEs on somatoform dissociation.

Table 2. Moderator analysis of the effects of family well-being on somatoform dissociation.

coeff. S.E. t p LLCI uLcl
ACE 71 .26 2.70 p<.05 -.19 1.22
Family well-being -.06 .06 -97 ns. -.18 -.06
ACEs x Family well-being -04 02 2.1 p<.05 -08 -.003
R =11 MSE=5.61
R? change F p
IV x moderator 1 4.47 p<.05

Abbreviations: coeff., coefficient; S.E., standard error; t, t-statistics; p, probability value; LLC/, lower limit confidence
interval; ULCI, upper limit confidence interval; R, R-Squared; R change, R-Squared change; MSE, mean square error;

F, F-test; IV, independent variable.

The simple-slope analysis revealed that as the family well-being scores
increased, the positive effects of ACEs on somatoform dissociation decreased.
Individuals with more ACEs were more likely to have higher levels of somato-
form dissociation if their OFWS scores were lower (Figure 2).

Discussion

This study found that specific ACEs - including sexual abuse, emotional
neglect and physical neglect — were significantly associated with somatoform
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dissociation and the relationship between the number of ACEs and somato-
form dissociation was moderated by the level of family well-being. Our find-
ings are consistent with the betrayal trauma theory which proposes that certain
ACEs (sexual abuse, emotional neglect and physical neglect) before 18 years
old are positively associated with somatoform dissociative symptoms. Yet, this
association can be moderated by current family well-being as perceived by the
participants. This study has looked at social moderators that may buffer the
effects of ACEs on somatoform dissociation. As noted, there is a lack of studies
on the mechanisms behind the relationship between ACEs and dissociation,
especially somatoform dissociation. In one previous study, Narang and
Contreras (2005) reported that affective family environment moderated the
relationship between abuse history and dissociation in a sample of mothers (N
=76). Our findings support the idea that somatoform dissociation is not only
associated with trauma exposure, but also family dynamics and relationships
(Fung et al., 2023; Ozturk & Erdogan, 2021). Even if a person was exposed to
adversities before 18 years old, they are less likely to develop somatoform
dissociative symptoms if there is a supportive family environment.

Moreover, the medium significant moderating effects of family well-being
imply that family education and interventions may be a potentially important
approach to preventing somatoform dissociation developing after ACEs, but
further investigation is necessary. For example, it might be beneficial if the
family members know how to support each other, maintain healthy bound-
aries, and communicate peacefully (e.g., learning nonviolent communication)
(Cheung et al., 2022). Parents and siblings might also learn how to take care of
a family member who has encountered ACEs, and how to use emotional
regulation techniques or coping skills (e.g., grounding) to manage the symp-
toms (e.g., flashbacks, depersonalization, psychogenic pain) of the family
member. If a family member is also a perpetrator, risk assessment should
take place and professional interventions should be considered. However, it is
also possible that the participants with higher levels of family well-being had
lower SDQ-5 scores because there was less betrayal trauma experienced by
them, and/or there was more secure attachment to caregivers (Bailey & Brand,
2017).

In addition, the present study points to the importance of further
investigating the potential effects of family environment. Future studies
should further examine which types of family members and support can
buffer the impacts of ACEs on trauma-related symptoms. Once we have
more understanding of the role of family well-being, we could develop and
evaluate the use of specific trauma and dissociation-informed family inter-
ventions to prevent and treat dissociative symptoms in trauma-exposed
populations. Sometimes social support can be even more important than
therapy for trauma survivors (Fung, Ross, & Ling, 2019; Herman, 1992).
Family and social interventions are theoretically and clinically relevant to
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the treatment of dissociation, but surprisingly there is a lack of studies in
this regard (Fung, Ross, et al., 2022). The findings of the present study call
for more studies on the specific components of family aspects (i.e. financial
security, family connection, attachment styles) of specific trauma-related
symptomology (i.e. somatoform dissociation), as this research line may
offer new hope and direction for buffering the effects of ACEs on
dissociation.

While a local study showed that emotional abuse was the strongest
predictor of somatoform dissociation symptoms (Fung, Ross, Yu, et al,
2019), the present study has different findings - physical neglect, sexual
abuse and emotional neglect, but not emotional abuse, were associated
with somatoform dissociation symptoms in our sample. Therefore, it
remains unclear which types of ACEs are particularly associated with
somatoform dissociation even in the same cultural context; further
investigation is needed.

The study has several limitations. First, the study relied on brief self-
report measures. Second, data were collected in a convenience sample.
Third, the cross-sectional design did not allow us to infer causality.
Fourth, we did not assess other important types of ACEs in the study
(e.g., poverty, impacts of pandemic) (data were collected in 2018 to
2019). Fifth, the OFWS is a measure of general family well-being as
perceived by the participants — although similar measures have been used
in population health studies, the perception of family well-being might be
partly influenced by the emotional state of the participants. Thus, further
research on the moderating effects of various psychosocial variables is
needed. Sixth, the lack of psychometric studies on the OFWS was also
a limitation of the present study, although this was found to be a reliable
measure with acceptable factorial validity. Seventh, family environment is
complex, especially in the context of ACEs. In most cases, ACEs take place
during childhood inside one’s family (Turner et al., 2020). Future study
could consider friends as protective effects of social support.

Concluding remarks

In this paper, we discuss the important role of family environments in trauma
recovery. We reported the findings of a preliminary study, which found that
there was a medium moderating effect of family well-being on the relationship
between ACEs and somatoform dissociation. This study explored the potential
moderators between ACEs and dissociation. The limitations of the study
should be considered when interpreting the findings. Our findings point to
the potential importance of taking family environments into account when
preventing and treating trauma-related dissociative symptoms.
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