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Abstract OBJECTIVE: Some studies have reported an inverse relationship between child-
hood adversity and oxytocin levels. The purpose of this study was to assess the 
relationship between CSF and plasma oxytocin levels and lifetime trauma history 
in suicide attempters. We hypothesised lower CSF and plasma oxytocin levels 
in suicide attempters with high exposure to interpersonal violence and negative 
childhood emotional climate.
METHODS: 28 medication free suicide attempters participated in the study. CSF 
and plasma morning basal levels of oxytocin were assessed with specific radio-
immunoassays. The Karolinska Interpersonal Violence Scale (KIVS) was used to 
elicit lifetime trauma history and revictimization status and the childhood emo-
tional climate factor was derived from the socialization subscale of the Karolinska 
Scales of Personality.
RESULTS: Correlations between exposure to interpersonal violence as a child and 
as an adult and CSF and plasma oxytocin levels were not significant. Revictim-
ized suicide attempters had significantly lower plasma oxytocin levels and more 
negative childhood emotional climate compared to non-revictimized suicide 
attempters. 
CONCLUSIONS: Our results indicate a complex relationship between life time 
trauma and the oxytocin system.
 

INTRODUCTION

Exposure to traumatic events increases risk for 
physical and mental health problems across a 
lifespan and child maltreatment is particularly 
associated with increased risk for adult psychopa-
thology (Teicher & Samson 2013). A disruption of 

the normal attachment process due to childhood 
adversity leads to vulnerability to psychiatric dis-
orders and suicidal behaviour (Brodsky & Stanley 
2008; Jokinen et al. 2010). Furthermore, childhood 
adversity in form of sexual and physical abuse as 
well as neglect increases risk for adult revictimiza-
tion (Widom et al. 2008).
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Oxytocin modulates a variety of behaviours, impli-
cated in learning, memory, affiliation and has an 
important role in early attachment, social interaction 
and posttrauma resilience (Heinrichs et al. 2009; Neu-
mann 2009; Insel 2010; Olff 2012). 

Some human studies have found an inverse relation-
ship between childhood adversity and oxytocin levels. 
Heim et al. (2009) reported lower CSF oxytocin levels 
in women with a history of childhood abuse compared 
with women without childhood abuse. Another study 
showed that early life adverse experience was negatively 
associated with plasma oxytocin levels in adult healthy 
men (Opacka-Juffry & Mohiyeddini 2012). Bertsch et 
al. reported a negative correlation between childhood 
trauma and plasma oxytocin in women with borderline 
personality disorder (Bertsch et al. 2013). Some stud-
ies have reported comparatively higher oxytocin levels 
in relation to childhood trauma: abused women had 
higher baseline oxytocin in a study using experimental 
psychosocial challenge paradigm (Pierrehumbert et al. 
2010). None of these studies has focused on the rela-
tionship between oxytocin and revictimization.

We have earlier reported in a cohort of suicide 
attempters an association between risk for severe sui-
cide attempts and low CSF and plasma oxytocin levels 
(Jokinen et al. 2012). The aim of this study was to inves-
tigate the relationship between CSF and plasma oxyto-
cin levels and exposure to interpersonal violence as a 
child, as an adult or during both periods in the same 
cohort of suicide attempters. Furthermore, we assessed 
the relationship between CSF and plasma oxytocin and 
childhood emotional climate. We hypothesised lower 
CSF and plasma oxytocin levels in suicide attempters 
with high exposure to interpersonal violence.

MATERIAL AND METHODS

Study setting

Patients who were hospitalized after a suicide attempt 
at the psychiatric wards at the Karolinska University 
Hospital were proposed to participate in a study of bio-
logical and psychological risk factors for suicidal behav-
iour. The Regional Ethical Review Board in Stockholm, 
Sweden approved the study protocols (Dnrs: 88–216; 
91–96) and the participants gave their written informed 
consent to the study. 

Participants

This study involves 28 suicide attempters (18 men, 
mean age 44 years, S.D. = 14.6, range 23–65 and 10 
women, mean age 41 years, S.D. = 12.3, range 26–66) 
included between the years 1988–1991. Inclusion crite-
ria were a recent suicide attempt and the age of 18 years 
or older. Exclusion criteria were schizophrenia spec-
trum psychosis, intravenous drug abuse, or conditions 
where informed consent could not be obtained. Suicide 
attempt was defined as any nonfatal, self-injurious 
behavior with at least some intent to die. The patients 

were interviewed using the SCID I research version and 
SCID II to establish diagnosis according to DSM-III 
(American Psychiatric Association). 

Eighty-six percent of the patients had at least one 
current Axis I psychiatric diagnosis; 50% of patients 
with Axis I diagnosis fulfilled criteria for a mood disor-
der, 12.5% for adjustment disorder and one patient for 
anxiety disorders, 29% had a substance related disor-
der (alcohol) and one a personality disorder (organic). 
Two patients had a co morbid alcohol abuse diagnosis. 
Among Axis II diagnoses, two thirds of the patients ful-
filled criteria for a personality disorder. Patients were 
medication free at inclusion and at lumbar puncture. 
The study population has recently been described in 
detail (Jokinen et al. 2012).

CSF and plasma oxytocin assays

Lumbar punctures were performed in a standardized 
manner between 8 and 9 a.m. after fasting in bed since 
midnight. 12 mL CSF was withdrawn with the partici-
pant in the sitting position, the needle being inserted 
between lumbar vertebrae IV and V. CSF was imme-
diately centrifuged and aliquoted in six 2 mL samples 
and stored at –80 °C for pending analysis of oxytocin. 
Fifteen minutes before lumbar puncture, blood sam-
ples (6 mL) were collected in tubes containing heparin 
(10 IU/mL) and Trasylol (500 IU/mL) and were centri-
fuged. The plasma was removed and frozen at –80 °C.

The concentration of oxytocin in plasma and CSF 
was measured with specific radioimmunoassay (RIA) 
using the antibody KA19 (Milab, Malmo, Sweden). 
The limit of oxytocin detection was 2 fmol/mL and 
the intra- and inter-assay coefficients of variation were 
11.2% and 13%, respectively (Stock & Uvnäs-Moberg 
1985; Uvnäs-Moberg et al. 1993).

Assessments

Patients were assessed with The Karolinska Interper-
sonal Violence Scale (KIVS) concerning childhood and 
adult trauma. KIVS contains four subscales assessing 
exposure to violence and expressed violent behavior in 
childhood (between 6–14 years of age) and during adult 
life (15 years or older) (Jokinen et al. 2010). The items 
were scored 0–5. Exposure to interpersonal violence as 
a child and as an adult was used in the analysis. Revic-
timization was defined as having both ratings above the 
mean and the sum score 6 or above (Table 1).

Childhood emotional climate was assessed using 
socialization subscale from the Karolinska Scales of 
Personality (KSP). The Socialization subscale consists 
of 20 items, emphasizing negative childhood experi-
ences, poor school and family adjustment, and general 
dissatisfaction. Eight of the items reflect negative child-
hood emotional climate, 4 items childhood adjustment 
problems and 8 items feeling of resentment and victim-
ization (Svanborg et al. 1999). Childhood emotional 
climate factor of the Socialization subscale was used in 
the analysis.
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Data analysis

Initial analyses were carried out to evaluate skewness 
and kurtosis of the distributions with Shapiro Wilks 
test. Correlation analyses (Spearmans rho) were used 
to determine associations between the clinical ratings 
and oxytocin levels. Group differences were assessed 
with Wilcoxon test and t-test. Post-hoc power analysis 
indicated that we were only able to detect large effect 
sizes. The p-value was set at <0.05. The Statistical Pack-
age JMP VI software, SAS Institute inc., Cary, NC, USA 
was used for all statistical analyses.

RESULTS

Clinical ratings of exposure to interpersonal violence

The mean exposure to interpersonal violence as a child 
was 2.5 (S.D. = 1.6, range 0–5) and the mean exposure 

to interpersonal violence as an adult was 1.9 (S.D. = 1.6, 
range 0–5). There was a significant correlation between 
the exposure to interpersonal violence as a child and 
exposure as an adult (rho= 0.58, p=0.004). Eight suicide 
attempters (5 women and 3 men, mean age = 42 years) 
were characterized as revictimized and 15 as non-revic-
timized (3 women and 12 men, mean age = 43 years). 
Total lifetime trauma exposure in revictimized suicide 
attempters (Mean±SD, range) (7.8±1.4, 6–9) was sig-
nificantly higher compared to non-revictimized suicide 
attempters (Mean±SD) (2.7±1.5, 0–5) (F-ratio=63.1, 
p<0.0001). Revictimized patients did not score higher 
in depression severity (MADRS) or fulfilled more often 
criteria for comorbid personality disorder or substance 
abuse (p-values 0.47–0.84).

Clinical ratings of childhood emotional climate

Childhood emotional climate showed a significant neg-
ative correlation with KIVS exposure to interpersonal 
violence as a child and exposure as an adult ratings 
(rho=–0.63, p=0.005; rho=–0.64, p=0.004). Childhood 
emotional climate scores were significantly lower in 
revictimized suicide attempters (Mean±SD) (16.1±3.7) 
compared to non-revictimized suicide attempters 
(Mean±SD) (22.5±5.7), (p=0.02). 
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Tab. 1. Definition of revictimization.

The KIVS 
score

The KIVS statements
As a child

The KIVS statements
As an adult

0 No violence. No violence.

1 Occasional slaps. Fights 
in school, of no great 
significance.

Threatened or subjected 
to a low level of violence 
on at least one occasion.

2 Bullied occasionally for 
short period(s). Occasionally 
exposed to corporal 
punishment. 

Beaten by partner on 
occasion. Victim of purse 
snatching. Threatened 
with object.

3 Often bullied. Frequently 
exposed to corporal 
punishment. Beaten by 
drunken parent. 

Threatened with a 
weapon. Robbed. Beaten 
by someone other than 
partner. Frequently 
beaten by partner.

4 Bullied throughout 
childhood. Battered/
beaten up by schoolmates. 
Regularly beaten by parent 
or other adult. Beaten with 
objects. Sexually abused. 

Raped. Battered.

5 Repeated exposure to 
violence at home or in 
school that resulted at least 
once in serious bodily harm. 
Repeated sexual abuse, or 
sexual abuse that resulted in 
bodily harm. 

Repeatedly raped. 
Repeatedly battered. 
Severely battered, 
resulting in serious bodily 
harm.

 Tab. 2. CSF and plasma Oxytocin levels (fmol/mL) in revictimized and non-revictimized suicide attempters. Univariate test method, 
Wilcoxon test. 

Non-revictimized
Suicide attempters 

Revictimized 
Suicide attempters

Statistics

Endocrine measure Mean Median SD Range Mean Median SD Range p-value 

CSF Oxytocin
N=13 vs 8

10.9 11 3 7-17 11 10.5 4 6-19 p=0.85

Plasma Oxytocin 
N=14 vs 7

7.2 6 3.7 2-15 4.6 4 1.7 3-8 p=0.046 

Fig. 1. Mean plasma oxytocin levels in revictimized and non-
revictimized suicide attempters.
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CSF and plasma Oxytocin levels, exposure to interper-
sonal violence and childhood emotional climate

The correlations between CSF or plasma oxytocin and 
exposure scores to interpersonal violence as a child 
and as an adult were not significant (rho=0.16, p=0.49; 
rho=0.04, p=0.85), (rho=–0.23, p=0.31; rho=–0.30, 
p=0.18). Revictimized suicide attempters had signifi-
cantly lower plasma oxytocin levels compared to non-
revictimized suicide attempters (p=0.046) whereas the 
CSF oxytocin levels did not differ significantly between 
the two groups (p=0.85), Table 2. Figure 1 shows mean 
plasma oxytocin levels in revictimized and non-revic-
timized suicide attempters.

The correlations between CSF or plasma oxytocin 
and childhood emotional climate were non-significant 
(p=0.35, p=0.78). 

DISCUSSION

In the present study, the correlations between exposure 
to interpersonal violence as a child and as an adult and 
CSF and plasma oxytocin levels were not significant. 
Interestingly, revictimized suicide attempters had lower 
plasma oxytocin levels compared to non-revictimized 
suicide attempters. To our knowledge this is the first 
time this relationship is reported. The lack of significant 
association between oxytocin and childhood trauma is 
in contrast with some previous studies reporting nega-
tive correlations between CSF and plasma oxytocin 
levels and childhood trauma (Heim et al. 2009; Bertsch 
et al. 2013; Opacka-Juffry & Mohiyeddini 2012). How-
ever, due to the small sample size, we were able to detect 
only large effects of childhood trauma on oxytocin 
levels, which implies caution when interpreting the 
negative findings of the study. Furthermore, our sample 
consisted of suicide attempters with a high burden 
of psychopathology whereas Heim et al. (2009) and 
Opacka-Juffry and Mohiyeddini (2012) investigated 
volunteers. In addition, different instruments were 
used in the evaluation of childhood trauma, KIVS does 
not measure separately neglect and emotional abuse, 
and the earlier studies have reported a particularly 
strong effect for neglect and emotional abuse. We used 
a measure for childhood emotional climate which was 
strongly correlated with KIVS exposure ratings indicat-
ing that risk for exposure to interpersonal violence as a 
child may be higher in families with negative emotional 
climate and that there is a considerable accumulation of 
different types of childhood adversity.

As expected, we found a significant correlation 
between the exposure to interpersonal violence as a 
child and exposure as an adult which is in line with 
the literature of lifetime revictimization (Widom et al. 
2008). Across different types of traumas and experi-
ences of victimization, abused and neglected children 
are at increased risk of revictimization later in life and 
victims of multiple forms of abuse or neglect usually 

evince highest risk of revictimization (Widom et al. 
2008). In our cohort of suicide attempters, the level of 
exposure to interpersonal violence as a child was high 
and more than one third of the patients were revictim-
ized. The revictimized suicide attempters had lower 
childhood emotional climate scores compared to non 
revictimized suicide attempters but they were not more 
depressed nor had more psychiatric comorbidity. Thus, 
revictimization seems to be related more to childhood 
experiences than the current state. 

One possible explanation for lower plasma oxyto-
cin levels in the revictimized group might be that they 
may have a more profound dysfunction in the oxytocin 
system and that this dysfunction can contribute to the 
process of revictimization as earlier proposed (Heim 
et al. 2009). Another explanation would be that the 
oxytocin dysfunction is indirectly related to childhood 
trauma (Bertsch et al. 2013).

CSF and plasma oxytocin levels were measured with 
specific radio-immunoassay. The levels obtained were 
equivalent to those obtained in other clinical stud-
ies (Heim et al. 2009). As the levels of oxytocin in the 
suicide attempters was low, it is possible that a small 
decrease in oxytocin levels in individuals having expe-
rienced trauma in childhood or adulthood alone could 
not be detected for methodological reasons whereas it 
was possible to detect the more profound decrease in 
the revictimized subjects. 

The strength of the study was the assessment of expo-
sure to interpersonal violence both in childhood and in 
adulthood with the same structured clinical interview 
which makes it possible to assess the revictimization 
status. Oxytocin was assessed both in plasma and in 
CSF. This study is a second post-hoc analysis of oxyto-
cin data in a cohort of suicide attempters (Jokinen et al. 
2012). We have earlier published an association between 
low CSF oxytocin levels in suicide attempters with high 
suicide intent (Jokinen et al. 2012). Among the limita-
tions of this study, is the cross-sectional study design, 
which prevents us from drawing casual conclusions. 
Some other limitations of the study should also to be 
pointed out, particularly the small sample size, which 
jeopardizes the interpretation of negative findings, since 
we were able to detect only large effect sizes. We had 
also some missing data and we did not have an appro-
priate matched healthy control group. We did not either 
have the information of menstrual cycle and possible 
use of hormonal preparations. Furthermore, childhood 
trauma was assessed retrospectively with only one clini-
cal instrument. A complementary assessment with the 
Childhood Trauma Questionnaire measuring even emo-
tional neglect would have strengthened the study design.

CONCLUSION 

We assessed the relationship between CSF and plasma 
oxytocin levels and lifetime trauma history in sui-
cide attempters. Revictimized suicide attempters had 
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lower plasma oxytocin and more negative childhood 
emotional climate indicating a complex relationship 
between life time trauma and the oxytocin system. 
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