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Background: Besides antipsychotics and other clinical factors, childhood trauma
(CT) may also alter metabolic and endocrine profiles. The aim was to determine
whether CT influence metabolic profiles and prolactin levels in patients with first-
episode psychosis treated with antipsychotics for up to one year. The quality of
the relationship with the parents was also investigated.

Methods: Two hundred twenty-six patients with low-density lipoprotein (LDL),
high-density lipoprotein (HDL), non-HDL, total cholesterol, triglycerides, fasting
plasma glucose, and prolactin levels monitored routinely before and during
antipsychotic treatment were included. CT refers to physical, sexual, or
emotional abuse occurring before the prodromal phase and up to 16 years old
and was assessed during the patients” 3 years follow-up. The quality of the
relationship with parents was assessed at the beginning of the follow-up.

Results: After 12 months, CT was associated with an increase in total and non-
HDL cholesterol levels (+17%, 95%CI:[0.4; 34]; +11%, 95%Cl:[0.4; 21],
respectively). Lack of a good relationship with the father was associated at 2
and 12 months with above-median levels of LDL (OR=5.5 95%CI:[1.3, 28];
OR=3.7, 95%CI:[1.3; 12], respectively) and non-HDL (OR=4.7, 95%CI:[1.3; 19];
OR=2.8, 95%CI:[1.0; 8.0], respectively). Lack of a good relationship with the
mother was associated with higher baseline prolactin levels in women (124 ng/
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ml, 95%CI:[91; 157]) and increased total cholesterol levels after 2 and 12 months
(21%, 95%ClI:[5.9; 36]; 12%, 95%ClI:[1.1; 24]), respectively).

Conclusion: Childhood trauma or a lack of a good relationship with one parent is
associated with worse metabolic and prolactin profiles in first-episode psychosis
patients during the first year of antipsychotic treatment.

childhood trauma,
parental relationship

1 Introduction

Patients suffering from psychosis have more than 10-year shorter
life expectancy compared to the general population (1).
Cardiovascular diseases are the leading cause of premature death in
this population and are partly due to antipsychotic medications (2).
Metabolic alterations are also observed in drug-naive patients (3)
which may be explained by factors such as poor health habits,
smoking, alcohol consumption, and a sedentary lifestyle (4).
Although studies investigating the lipidic and glycaemic profiles in
patients with first-episode psychosis (FEP) yielded heterogeneous
results (5-9), some Genome-Wide Association Studies (GWAS) have
found common genes between schizophrenia and cardiovascular risk
factors (10, 11), magnifying the hypothesis of psychosis as a
multisystem disorder. Of note, along with the growing interest in
the role of epigenetics in the etiopathogenesis of mental health
outcomes, childhood trauma (CT) has also been proposed as a risk
factor for psychosis and for the development of metabolic alterations
(12-14). The association between CT and poor outcomes in
psychosis has been widely studied (15-17). Thus, in a large meta-
analysis, CT has been found to increase the odds of psychosis by 2.8
(18) and the prevalence of CT among the population with psychosis
varies from 30% to 60% (19). CT is also associated with more extreme
positive and depressive symptoms as well as poorer functional
outcomes in people with psychosis (15-17). Adverse childhood
experiences have also been linked to metabolic alterations. Recent
results from the 30-year longitudinal CARDIA study show a higher
prevalence of type 2 diabetes mellitus and hyperlipidaemia in subjects
reporting a CT (12). CT may therefore partially explain the high rates
of metabolic abnormalities in the FEP population. However, only a
few studies have analysed the role of childhood trauma on clinical
and metabolic markers in FEP and, while outcomes tend to point out
metabolic alterations, there are discrepancies related to specific
metabolic markers involved (20-23).

Of note, in FEP, metabolic parameters are not the only
biological system affected; endocrine imbalances have also been
described and may even precede metabolic alterations. Thus,
although hyperprolactinaemia is a side effect of many
antipsychotics (24), a growing number of studies demonstrated
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that hyperprolactinaemia is also present in drug-naive FEP patients
(25-27) even before the first episode, i.e., in patients who are at risk
for psychosis (28, 29), suggesting that elevated prolactin could also
be a risk factor for psychosis.

Similarly to metabolic alterations, prolactin imbalance could
therefore be associated with CT (25). Stresses such as CT can
stimulate the release of prolactin, which is partially regulated
through the secretion of prolactin-inhibiting factor, a product
similar to dopamine (30). Although the biological pathways
linking stress and psychosis are complex and multifactorial,
alterations in prolactin regulation may represent one of the
mechanisms contributing to this association (25). Moreover,
prolactin acts directly on the hypothalamic-pituitary-adrenal
(HPA) axis, inducing higher levels of cortisol (31). This suggests a
possible indirect effect of prolactinaemia on the advent of psychosis
and metabolic alterations since cortisol is a trigger for both
psychosis and metabolic abnormalities (32). Hence, higher levels
of prolactin and cortisol induced by a history of CT could
contribute to the higher rates of metabolic alterations in FEP
patients. However, although cortisol has been widely investigated
in the association between CT and FEP, little is known about
prolactin in FEP patients with CT.

Besides trauma, insecure attachment is also associated with
psychosis (33, 34). The attachment theory suggests that adulthood
interpersonal relationships are related to the nature of the bond
with the caregiver in early childhood, and remain mostly stable
across the lifespan (33). However, metabolic consequences of the
quality of parental care in childhood have been poorly studied, and
results are scarce (35, 36). Similarly, little is known about the effect
of attachment style and endocrine alterations. Prolactinaemia has
been found to be elevated in subjects reporting poor quality of
relationships with their parents (37, 38).

Taken together, trauma and the quality of parental care may
partially contribute to the high rates of metabolic abnormalities in
the FEP population. However, although there is growing interest in
the association between trauma, psychosis, and metabolic
alterations (5, 23, 39), there is a lack of studies examining
metabolic and endocrine profiles in the FEP population with a
history of CT.
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The present study aimed to examine the association of CT in the
form of sexual, physical, and emotional abuse and the quality of the
relationship with parents at the beginning of follow-up with
biological profiles in terms of lipidaemia, fasting plasma glucose
(FPG), and prolactinaemia in an early psychosis population at the
beginning and during the first year of antipsychotic treatment.
Given the above, we believe that CT and poor relationships with
parents have a negative impact on the above-mentioned metabolic
and endocrine variables before and during antipsychotic treatment.

2 Materials and methods
2.1 Procedure and subjects

TIPP (Treatment and Early Intervention in Psychosis
Program), a specialized early psychosis program, was launched in
2004 at the Department of Psychiatry, Lausanne University
Hospital Switzerland (40). Entry criteria to the program are: [I]
aged between 18 and 35; [II] residing in the catchment area
[Lausanne and surroundings; population about 300 000]; [III]
meeting threshold criteria for psychosis, as defined by the
“Psychosis threshold” subscale of the Comprehensive Assessment
of At Risk Mental States [CAARMS Scale (40, 41). In the TIPP
program, each patient is followed up by a psychiatrist and a Case
manager. The program involves multiple meetings over 3 years
between patients and their case managers, as well as scheduled
regular appointments with psychiatrists. The Ethics Committee of
the Canton of Vaud (CER-VD) granted access to TIPP clinical data
(demographic, assessment of trauma history, levels of symptoms,
and other clinical variables). More details on the TIPP program can
be found elsewhere (21).

In the Department of Psychiatry at Lausanne University
Hospital, patients aged 18 years old or older starting a
psychotropic treatment that is known to have a potential risk of
inducing metabolic disturbances (clozapine, olanzapine,
risperidone, quetiapine, aripiprazole, amisulpride, lithium,
valproate and/or mirtazapine) are prospectively followed up for
metabolic parameter evolution (see the Biological measures section
below). Baseline clinical data were obtained during hospitalization
and follow-up data were obtained in the hospital or in out-patient
centers during a medical examination based on the department
guideline for metabolic follow-up performed on a routine basis (42,
43). Since 2007, a study (PsyMetab) has been ongoing to determine
the clinical, environmental, and genetic determinants of metabolic
adverse effects of psychotropic drugs (44).

This observational prospective study has been approved by the
ethics committee of the Canton de Vaud (CER-VD). Informed
written consent was obtained for all participants. Data collected
between 01.01.2007 and 06.08.2021 were extracted for the present
study. In addition, the CER-VD granted access to the data of
patients with a metabolic follow-up in the Department of
Psychiatry, Lausanne University Hospital, collected before
01.01.2016 (PsyClin). The present analysis involves participants
included in the TIPP program and who were also part of the
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PsyMetab or PsyClin study between 08.05.2007 until 31.12.2015
(PsyClin) and until 06.08.2021 (PsyMetab). A detailed description
of PsyMetab and PsyClin can be found elsewhere (45).

2.2 Assessment of history of past trauma
and quality of relationship with the father
and the mother in the TIPP cohort

The assessments are described in detail elsewhere (21). In
summary, CT is defined if at least one of the three abuses (sexual,
physical, or emotional) has been experienced by the patient before
the age of 16. History of childhood trauma is assessed by the case
manager during the 3-year follow-up of the TIPP program. Details
about assessment can be found in Supplementary Informations.
Patients are asked at baseline about the quality of their relationship
with each parent. This categorical variable ranges from 0 to 5 (0:
absent parent; 1 to 5: very bad, bad, suitable, good, very good
relationship, respectively). The number of subjects in each
categorical variable was insufficient to run statistical analyses
separately; therefore, this variable was dichotomized as good
relationship with the father or mother (GRF or GRM,
respectively; scores 3 to 5) and lack of good relationship with the
father or mother (LGRF or LGRM respectively; scores 0 to 2).

2.3 Biological measures

PsyMetab and PsyClin collect metabolic (i.e., body mass index
(BMI), fasting plasma glucose (FPG), triglycerides, total cholesterol
(TC), and low-density lipoprotein (LDL) and high-density
lipoprotein (HDL) cholesterol) and clinical (i.e., diagnosis, age,
sex, and smoking status) data from patients’ medical records at
the beginning of weight-gain-inducing psychotropic treatments,
and at 2, 3 and 12 months. Additional metabolic observations can
be obtained during the hospital stay. Because we aimed to focus on
blood parameters, clinical parameters were not analysed but, rather,
used as covariates in statistical models.

All results from all available blood samples were taken into
account except for FPG and triglycerides, which were kept only in
patients who were fasting (46). Non-HDL cholesterol was calculated
(TC minus HDL cholesterol). The analysis was defined using the
subsequent timepoints in relation to the initiation of a psychotropic
treatment: 0 (-30 to +7 days), 2 (45 to 75 days), 3 (75 to 105 days),
and 12 (290 to 430 days) months in order to reach a sufficient
number of patients at each timepoint to run statistical analysis. For
prolactin determinations, samples from PsyMetab with no
antipsychotic use at least 15 days before the introduction of an
antipsychotic were used. Details about determinations of prolactin
concentrations are described elsewhere (47). Hyperprolactinaemia
was defined for men and women as >16.5 ng/ml and >28.3 ng/ml,
respectively (48). Prolactinaemia, triglycerides, and FPG were
analysed at baseline. Other time points were not analysed due to
insufficient data availability. Baseline was defined up to 7 and up to
3 days after the onset of antipsychotic treatment for metabolic
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variables and for prolactin, respectively. In the case of an
interruption of the psychotropic medication for more than two
weeks or in the case of replacement by another drug, the follow-up
is restarted from baseline. In the case of an introduction of a second
drug from the list (see list in Supplementary Table 1), the follow-up
is restarted. In such case, only the earliest follow-up, which has less
missing information, was considered.

2.4 Other clinical variables

Gender refers to biological sex as recorded in official civil status
documents. Participants were categorized as male or female based
on this information. Ethnicity was dichotomized into “Westerners”
and “Non Westerners” according to clinical data form Psymetab/
PsyClin. When possible, missing values were filled in with data from
the Genome-Wide Association Studies (see Supplementary
Information for more details). Psychotropic medications were
categorized into low, medium, and high risk of weight gain
described in Supplementary Table 1. In order to adjust for the
sum of the doses of antipsychotic intake per day, a variable was
created named “weighting of the total daily dose of antipsychotic”.
This variable weights the daily dose of an antipsychotic to its upper
limit of the average dose per day adapted from Swissmedic
(Supplementary Table 2). A sum of weightings of each
antipsychotic taken in the same day is calculated. Medications
were also categorized by their effect on prolactin levels based on a
large meta-analysis (49) (see Supplementary Table 3). Socio-
economic status was calculated according to an area-based index
of Swiss socio-economic position (SSEP), ranging between 0 (most
disadvantaged) and 100 (most privileged). The characterization of
the SSEP index by place of residency was based on 2000 census data
including income, education, occupation, and housing conditions.
To estimate patients’ SES, postal addresses were obtained and
geocoded using Google API via the ggmap R package. More
details can be found elsewhere (50).

2.5 Statistical analysis

Descriptive data are shown as numbers and percentages for
categorical variables or as median and interquartile range for
continuous variables. For comparisons between groups, t-tests,
Wilcoxon-Mann-Whitney rank-sum tests, or the Chi-squared test
were used, depending on the variable type. For multivariate
analyses, generalized linear models and linear mixed-effects
models were used to examine the associations between plasma
levels of prolactin and metabolic parameters with CT or the
relationship with the mother or the father. Backward selection
was performed on each model to keep only the significant
covariates, resulting in different covariate adjustments between
models (see Supplementary List 1 for full models).

Data preparation was conducted using Stata 17.0 (StataCorp;
College Station, Texas). Univariate and multivariate analyses were
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performed in R environment (version 4.1.2; Rstudio, Inc; Boston,
Massachusetts). Statistical significance was determined at o = 0.05.

3 Results
3.1 Demographic and biological results

A total of 226 subjects were included in both PsyMetab and TIPP
cohorts. The demographic and clinical parameters are shown in Table 1,
while metabolic parameters are displayed in Table 2. Of note, no
significant associations between biological variables and the outcomes
were found at 3 months and were therefore not included in the tables
and figures. Considering the percentage of missing values for biological
parameters in Table 2, the number of dropouts after 1 year was greater
in the groups reporting no CT, GRM, and GRF. The number of
dropouts was also reported after 2 months in the group reporting GRM.

Median levels of TC were above the physiological range at 12
months in the CT, LGRF and LGRM groups (5.2 mmol/L, 5.2
mmol/L, and 5.0 mmol/L,respectively; Table 2), but not in patients
with no CT and in those with GRF and GRM (4.4 mmol/L, 4.4
mmol/L and 4.7 mmol/L, respectively). Median levels of LDL were
above the physiological range at 12 months in the CT, LGRF and
LGRM groups (3.2 mmol/L, 3.1 mmol/L and 3.1 mmol/L,
respectively) but not in patients with no CT, with GRF and with
GRM (2.7 mmol/L, 2.7 mmol/L, 2.8 mmol/L, respectively).

3.2 Childhood trauma

CT in the forms of sexual, physical, and emotional abuse
occurred in 27% of the cohort. Patients with CT were older at the
beginning of symptoms (25 y vs 22 y, p=0.02; Table 1) and at entry
into the cohort (27 y vs 23 y, p=0.01). CT was associated with a
decreased risk of having non-HDL cholesterol level above
physiological values (2.8 mmol/L) at baseline (OR=0.39, 95%CI:
[0.2; 0.95], Figure 1A). CT was associated with higher levels of non-
HDL at 12 months (0.48 mmol/L, 95%CI:[0.03; 0.93]; Figure 1B)
with a 17% higher increase (95%CI:[0.4;34]; Figure 1C) compared
to the non-CT group after multivariate analysis. TC was
significantly higher in patients with CT (5.2 mmol/L vs 4.4
mmol/L, p<0.05; Table 2), which increased by 11% (95%CI:
[0.4;21]; Figure 1C) at 12 months in the CT group as compared
to the non-CT group. No associations were found between CT and
LDL, HDL, FPG, or triglycerides levels.

3.3 Relationship with the father

LGRF occurred in 33% of the included patients (Table 1). LDL
levels were significantly higher in patients reporting LGRF (2.5 mmol/L
vs 2.3 mmol/L, p<0.05; Table 2). At 2 months, LGRF patients presented
elevated LDL (3.0 mmol/L vs 2.4 mmol/L, p<0.05), and in multivariate
analysis, LGRF was significantly associated with approximately a 5-fold
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TABLE 1 Clinical parameters at baseline and demographic variables.

Age of onset of psychosis (years) Median

Childhood trauma (CT)

Yes

(N=61; 27%)

[\ o)

(N=165; 73%)

Relationship with the father

Lack of good
relationship
(LGRF)

(N=70; 32.6%)

Good

relationship

(GRF)

(N=145;
57.4%)

P-value

Relationship with the mother

Lack of good
relationship

(LGRM)

(N=40; 18.5%)

Good

relationship

(GRM)

(N=176;
5%)

Q103 25 (20,0 - 29.0) 22 (19.0 - 27.0) 0.02 23 (193 - 28.0) 22 (19.0 - 27.0) 0.19 23 (19.0 - 27.3) 23 (19.0 - 27.0) 0.81
?g:_g;mry in follow-up (years) Median 27 (22.0 - 30.0) 23 (20.0 - 28.0) 0.01 25 (22.0 - 29.0) 23 (20.0 - 28.0) 0.1 25 (21.8 - 29.0) 24 (20.0 - 28.0) 035
Men, N(%) 33 (54.1%) 112 (67.9%) 0.08 44 (62.9%) 95 (65.5%) 0.82 30 (75.0%) 109 (61.9%) 0.17
Socio-economic status, N(%)*
Low 13 (21.3%) 34 (20.6%) 0.84 20 (28.6%) 24 (16.6%) 0.11 8 (20.0%) 37 (21.0%) 0.92
Medium 28 (45.9%) 70 (42.4%) 29 (41.4%) 65 (44.8%) 17 (42.5%) 79 (44.9%)
High 20 (32.8%) 61 (37.0%) 21 (30.0%) 56 (38.6%) 15 (37.5%) 60 (34.1%)
Westerners, Yes N(%) 39 (63.9%) 121 (73.3%) 02 49 (70.0%) 104 (71.7%) 0.86 27 (67.5%) 127 (72.2%) 0.65
Missing 0 (0%) 1.(0.6%) 0 (0%) 1(0.7%) 0 (0%) 1 (0.6%)
Post-school education, N(%)
Apprenticeship 21 (34.4%) 10 (24.2%) 0.02 19 (27.1%) 140 (27.6%) 0.77 8 (20.0%) 53 (30.1%) 0.54
Professional school 6 (9.8%) 5 (3.0%) 4 (5.7%) 7 (4.8%) 1 (2.5%) 10 (5.7%)
University 4(6.6%) 28 (17.0%) 7 (10.0%) 20 (13.8%) 6 (15.0%) 23 (13.1%)
Missing 30 (49.2%) 92 (55.8%) 40 (57.1%) 78 (53.8%) 25 (62.5%) 90 (51.1%)
Marital status, N(%)
Single 41 (67.2%) 143 (86.7%) 0.08 53 (75.7%) 125 (86.2%) 0.09 34 (85.0%) 144 (81.8%) 0.43
Married 7 (11.5%) 13 (7.9%) 5 (7.1%) 12 (8.3%) 2 (5.0%) 15 (8.5%)
Divorced 3 (4.9%) 2 (1.2%) 3 (4.3%) 1.(0.7%) 2 (5.0%) 3 (1.7%)
Cohabiting 5 (8.2%) 7 (4.2%) 6 (8.6%) 5 (3.4%) 1(2.5%) 10 (5.7%)
Missing 5 (8.2%) 0 (0%) 3 (43%) 2 (1.4%) 1(2.5%) 4(2.3%)

(Continued)
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TABLE 1 Continued

Childhood trauma (CT)

Relationship with the father

Relationship with the mother

Lack of good Good Lack of good Good
Yes No relationship relationship relationship relationship
(LGRF) (GRF) (LGRM) (GRM)
= 5 o, ~ . o, _ . o, (N=145, _ . o (N=176,
(N=61; 27%) (N=165; 73%) (N=70; 32.6%) 57.4%) (N=40; 18.5%) 81.5%)
o 2 o
o paselne ko/mIMedan 55 200-259)  2296-251) 038  235(202-260) 22(197-252) 028  23(206-260) 22(198-252) 081
Missing 2 (3.3%) 10 (6.1%) 3 (4.3%) 8 (5.5%) 1(2.5%) 11 (6.3%)
Waist circumference (cm)
Median (Q1-Q3) 84 (74.5-89.8) 81 (75.0 - 92.0) 0.74 84 (76.8 - 93.0) 82 (75.0 - 90.0) 0.49 84 (76.8 - 91.8) 84 (74.0 - 90.5) 0.4
Missing 27 (44.3%) 71 (43.0%) 34 (48.6%) 57 (39.3%) 16 (40.0%) 77 (43.8%)
Smokers, Yes N(%) 39 (63.9%) 120 (72.7%) 0.26 45 (64.3%) 106 (73.1%) 0.24 28 (70.0%) 125 (71.0%) 1
Alcohol, Yes N(%) 34 (55.7%) 97 (58.8%) 0.54 40 (57.1%) 87 (60.0%) 0.76 25 (62.5%) 101 (57.4%) 0.72
Missing 0 (0%) 7 (4.2%) 2 (2.9%) 5 (3.4%) 1(2.5%) 6 (3.4%)
Metabolic risk for psychotropic drugs**, N(%)
Low risk 11 (18.0%) 19 (11.5%) 0.48 11 (15.7%) 19 (13.1%) 0.73 6 (15.0%) 24 (13.6%) 0.96
Medium risk 18 (29.5%) 44 (26.7%) 17 (24.3%) 40 (27.6%) 13 (32.5%) 45 (25.6%)
High risk 7 (11.5%) 24 (14.5%) 11 (15.7%) 19 (13.1%) 6 (15.0%) 23 (13.1%)
Missing 25 (41.0%) 78 (47.3%) 31 (44.3%) 67 (46.2%) 15 (37.5%) 84 (47.7%)

Significant p-value in bold.

*Classification of socio-economic status in Switzerland was performed regarding Swiss socio-economic position (SSEP). Patients” addresses were obtained and then classified according to SSEP (50).
**Psychotropic medications were categorized into low, medium and high-risk of metabolic alterations (see Supplementary Table 1).

N, number; BMI, body mass index.
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TABLE 2 Metabolic parameters over time.

Childhood Trauma (CT)

Yes

(N=61; 27%)

LDL cholesterol baseline (mmol/l)

No

(N=165; 73%)

Relationship with the father

Lack of good

relationship
(LGRF)

(N=70; 32.6%)

Good

relationship

(GRF)

(N=145; 57.4%)

P-value

Relationship with the mother

Lack of good
relationship
(LGRM)

(N=40; 18.5%)

Good

relationship

(GRM)

(N=176; 81.5%)

P-value

Median (Q1-Q3) 2.4 (1.8-32) 2.4 (1.8 - 2.9) 0.25 2.5(1.9-32) 2.3 (1.7 - 2.9) 0.045 22 (1.7 -33) 2.5 (1.8 - 3.0) 0.85
Missing 17 (27.9%) 76 (46.1%) 28 (40.0%) 58 (40.0%) 13 (32.5%) 74 (42%)
LDL cholesterol 2 months (mmol/l)
Median (Q1-Q3) 2.7 (1.9 - 3.1) 2.6 (2.0 - 3.1) 0.62 3.0 (22-33) 2.4 (19 - 2.8) 0.047 2.7 (24 - 3.4) 2.4 (1.8 - 3.0) 0.12
Missing 47 (77.1%) 117 (70.9%) 0.86 48 (68.6%) 110 (75.9%) 0.17 23 (57.5%) 134 (76.1%) 0.02
LDL cholesterol 12 months (mmol/l)
Median (Q1-Q3) 3.2 (24 -34) 2.7 (22-32) 0.1 3.1 (26 - 3.4) 2.7 (2.2-33) 0.21 3.1 (25 -3.3) 2.8 (2.2-33) 0.62
Missing 31 (50.8%) 111 (67.3%) 0.02 38 (52.8%) 99 (68.3%) 0.03 18 (45%) 120 (68.18%) <0.01
HDL cholesterol baseline (mmol/l)
Median (Q1-Q3) 14 (1.0 - 1.7) 13 (1.1-1.5) 0.41 1.3 (1.0 - 1.5) 1.3 (1.1 - 1.6) 0.54 13 (1.1-1.4) 13 (1.1 - 1.6) 0.15
Missing 16 (26.2%) 75 (45.5%) 27 (38.6%) 57 (39.3%) 12 (30.0%) 73 (41.5%)
HDL cholesterol 2 months (mmol/l)
Median (Q1-Q3) 15 (1.2 - 1.6) 1.3 (1.1 - 1.5) 0.44 13 (1.1-1.5) 13 (1.1 - 1.5) 0.79 1.3 (1.1 - 1.4) 13 (1.1 - 1.6) 0.81
Missing 47 (77.1%) 116 (70.3%) 0.88 48 (68.6%) 109 (75.2%) 0.19 23 (57.5%) 133 (75.6%) 0.02
HDL cholesterol 12 months (mmol/l)
Median (Q1-Q3) 13 (1.0 - 1.5) 1.3 (1.0 - 1.5) 0.63 1.4 (1.0 - 1.6) 13 (1.1 - 1.5) 0.13 13 (1.1-1.5) 1.3 (1.0 - 1.5) 0.85
Missing 31 (50.8%) 108 (65.5%) 0.02 37 (52.9%) 97 (66.9%) 0.03 18 (45%) 117 (66.48%) 0.01
Total cholesterol baseline (mmol/l)
Median (Q1-Q3) 42 (3.6 - 5.2) 4.3 (3.6 - 5.0) 0.35 4.5 (3.8 - 5.3) 4.1 (34 - 4.8) 0.03 4.1 (35-53) 4.4 (3.6 - 5.0) 0.93
Missing 16 (26.2%) 68 (41.2%) 24 (34.3%) 53 (36.6%) 12 (30%) 66 (37.5%)
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TABLE 2 Continued

Childhood Trauma (CT)

Yes

(N=61; 27%)

Total cholesterol 2 months (mmol/l)

No

(N=165; 73%)

Relationship with the father

Lack of good

relationship
(LGRF)

(N=70; 32.6%)

Good
relationship
(GRF)

(N=145; 57.4%)

P-value

Relationship with the mother

Lack of good

relationship
(LGRM)

(N=40; 18.5%)

Good
relationship
(GRM)

(N=176; 81.5%)

P-value

Median (Q1-Q3) 4.4 (4.1 - 4.8) 44 (38-52) 0.8 4.8 (4.0 - 5.3) 43 (3.7 - 4.8) 0.18 4.4 (4.1 -54) 4.4 (3.7 - 4.9) 0.25
Missing 46 (75.4%) 115 (69.7%) 0.84 48 (68.6%) 107 (73.8%) 0.26 23 (57.5%) 131 (74.43%) 0.03
Total cholesterol 12 months (mmol/l)
Median (Q1-Q3) 5.2 (4.2 - 5.6) 4.4 (4.0 - 5.3) 0.04 5.2 (4.4 - 5.4) 4.4 (4.0 - 5.4) 0.06 5.0 (4.3 - 5.4) 4.7 (4.1 - 5.4) 0.6
Missing 31 (50.8%) 107 (64.9%) 0.04 37 (52.9%) 96 (66.2%) 0.04 18 (45.0%) 116 (65.9%) 0.01
Non-HDL cholesterol baseline (mmol/l)
Median (Q1-Q3) 2.8 (2.1-39) 2.8 (22 -34) 0.38 3.1 (25-42) 2.8 (2.1 -34) 0.04 2.8 (2.1 - 4.0) 2.9 (2.2 - 3.6) 0.59
Missing 16 (26.2%) 75 (45.5%) 27 (38.6%) 57 (39.3%) 12 (30%) 73 (41.5%)
Non-HDL cholesterol 2 months (mmol/l)
Median (Q1-Q3) 32 (24-34) 3.0 (2.6 - 3.7) 0.98 3.4 (26-39) 2.9 (24-32) 0.14 32 (2.9 - 4.0) 3.1(24-3.6) 0.23
Missing 47 (77.1%) 116 (70.3%) 0.88 48 (68.6%) 109 (75.2%) 0.19 23 (57.5%) 133 (75.57%) 0.02
Non-HDL cholesterol 12 months (mmol/l)
Median (Q1-Q3) 3.7 (32-42) 3.1(27-38) 0.07 3.7 (3.1-42) 34 (28 -3.9) 0.39 3.6 (29 - 3.9) 3.4 (2.8 -43) 0.83
Missing 31 (50.8%) 108 (65.5%) 0.03 37 (52.9%) 97 (66.9%) 0.03 18 (45.0%) 117 (66.5%) 0.01
Prolactin baseline (ng/ml)
Median (Q1-Q3) 20 (14.3 - 64.0) 23 (17.1 - 32.4) 0.83 20.5 (14.6 - 55.0) 24.0 (16.1 - 38.5) 0.66 24.8 (14.9 - 53.0) 22.2 (164 - 41.0) 0.77
Missing 40 (65.6%) 119 (72.1%) 47 (67.1%) 102 (70.3%) 31 (77.5%) 119 (67.6%)
FPG baseline (mmol/l)
Median (Q1-Q3) 5.0 (4.7 - 5.4) 4.8 (4.5-5.1) 0.17 4.8 (44 - 5.6) 4.8 (4.6 - 5.2) 0.52 4.8 (4.6 - 5.0) 4.8 (4.5-5.2) 0.99
Missing 34 (55.7%) 103 (62.4%) 47 (67.1%) 84 (57.9%) 23 (57.5%) 108 (61.4%)
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increased risk of having LDL levels above the median after 2 months
(median=2.58 mmol/L, OR=5.5, 95%CI:[1.3;28]; Figure 1A) and
approximately a 4-fold increased risk after one year of follow-up
(median=2.8 mmol/L, OR=3.7, 95%CI:[1.3;12]). After one year of
treatment, LGRF was significantly associated with a higher level of
HDL (0.19, 95%CI:[0.02;0.35] mmol/L; Figure 1B). Non-HDL at
baseline was significantly higher in patients reporting LGRF (3.1
mmol/L vs 2.8 mmol/L, p=0.04; Table 2). Similar to results with
LDL, LGRF was significantly associated in multivariate analysis with
approximately a 5-fold increased risk of having non-HDL levels above
the median after 2 months (median=3.1 mmol/L, OR=4.7, 95%CI:[1.3;
19]; Figure 1A) and approximately a 3-fold increased risk after one year
(median=3.4 mmol/L, OR=2.8, 95%CI:[1.03; 8.0]).

TC at baseline was significantly higher in patients reporting
LGRF (4.5 mmol/L vs 4.1 mmol/L, p=0.03; Table 2). After one year
of treatment, LGRF was significantly associated with a higher level
of TC (0.42, 95%CI:[0.02; 0.82] mmol/L; Figure 1B).

Finally, no association was found between LGRF with prolactin,

0.98

176; 81.5%)
1.2)
118 (67.0%)

Good
relationship
(GRM)

0.9 (0.7 -

Relationship with the mother
(LGRM)
40; 18.5%) (N=
1.1 (0.63 - 1.2)
26 (65.0%)

Lack of good

relationship

(N

58

FPG, or triglycerides.

0.

3.4 Relationship with the mother

1.2)

In univariate analysis, no significant differences in terms of

145; 57.4%)
90 (62.1%)

0.9 (0.7 -

demographic or biological results were found between patients with
and without GRM (Tables 1, 2). In multivariate analysis, LGRM was
associated with an increase of LDL by 34% after 2 months (95%CI[6.1;
62]; Figure 1C) and with an increase of TC by 21% (95%CI=[5.9; 36])
and 12% (95%CI:[1.1; 24]) after 2 months and one year, respectively.
No association was found for HDL, FPG, or triglycerides.
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Lack of good
relationship
(LGRF)

=70; 32.6%)

(N

3.5 Analysis of prolactin levels stratified by
gender

Levels of prolactin at baseline were above the physiological
threshold in men regardless of history of CT and quality of
relationship with both parents (Table 3). In women, levels of
prolactin were also above threshold except for LGRF and LGRM
(28 ng/ml and 21 ng/ml, respectively). In multivariate analysis,

165; 73%)
1.3)
112 (67.9%)

levels of prolactin at baseline were elevated in women reporting
LGRM (124, 95%CI:[91, 157]ng/ml, p<0.001; Figure 2A) but not in
men (7.2, 95%CL[-3; 17] ng/mL; Figure 2B).

Finally, multivariate analyses for lipidaemia, prolactin, and FPG

0.88 (0.64 -

Childhood Trauma (CT)
(N

were conducted combining CT with LGRF or LGRM to examine

12)

whether or not lack of good relationships with parents would
worsen those values in patients with CT, but no significant results

61; 27%)
38 (62.3%)

0.94 (0.79 -

were found (data not shown).

(N

4 Discussion

Overall, CT, LGRM, and LGRF were associated with worse
metabolic profile after the introduction of an antipsychotic but not
before. To the best of our knowledge, this is the first study looking at

Triglycerides baseline (mmol/l)

Median (Q1-Q3)

Missing

Physiological range for metabolic parameters: LDL cholesterol <3 mmol/L; HDL cholesterol >1 mmol/L; total cholesterol <5 mmol/L; Non-HDL cholesterol <3.8 mmol/L; triglycerides < 1.7 mmol/L (46). Median values above or below physiological ranges are indicated in

bold/underlined.
LDL, low-density lipoprotein; HDL, high-density lipoprotein; Non-HDL, non-high-density lipoprotein; FPG, Fasting plasma glucose.

TABLE 2 Continued
Significant p-value in bold.
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Non-HDL

FIGURE 1

(A) Effects of trauma and relationship on metabolic variables over time. Variables were analysed on a categorical scale dichotomized by the median
of the cohort at baseline and at 2 and 12 months of follow-up. Median of the cohort for (A): - LDL: baseline 2.4 mmol/L; 2 months 2.58 mmol/L; 12
months 2.83 mmol/L. - Non-HDL: baseline 2.8 mmol/L; 2 months 3.1 mmol/L; 12 months 3.4 mmol/L See Supplementary List 1 for lists of covariates
used in models. OR, odds ratio; LDL, low-density lipoprotein; Non- HDL, non-high density lipoprotein; N, number of subjects. *** p-value < 0.001;

10.3389/fpsyt.2025.1627203

** p-value <= 0.01. *p-value < 0.05. (B) Associations of trauma and relationship with metabolic variables over time. Variables were analysed at
baseline, and at 2 and 12 months of follow-up. See Supplementary List 1 for lists of covariates used in models. Es, estimates; HDL, high-density
lipoprotein; Non-HDL, non-high density lipoprotein; TC, total cholesterol; N, number of subjects. * p-value < 0.05. (C) Percentage of change from
baseline of metabolic variables regarding trauma and relationship over time. Footnotes: Variables were analysed once on a continuous scale.
Percentage of difference in metabolic parameters between groups (CT and non-CT, quality of relationship with the parent) was analysed between
baseline and at 2, 3, and 12 months of follow-up. See Supplementary List 1 for lists of covariates used in models. Es, estimates; LDL, low-density
lipoprotein; Non-HDL, non-high density lipoprotein; TC, total cholesterol; N, number of subjects. ** p-value < 0.01. * p-value < 0.05.

associations between CT and metabolic effects throughout the first
year after the first episode of psychosis. These results are in line with
a previous study of first-episode schizophrenia showing higher
LDL and total cholesterol levels in patients with CT (22)
and are also consistent with those of a 3-year-prospective
longitudinal study assessing metabolic parameters in a FEP
cohort receiving antipsychotics, during which lipid parameters
were mostly increased during the first year of follow-up (51). The
present study suggests that CT, LGRF and LGRM increase
this phenomenon.

To our knowledge, the present study is also the first to
investigate the association between CT and prolactinaemia in a
FEP population. No association was found between CT and
prolactin levels at baseline. However, as expected, median baseline
levels of prolactin were above physiological threshold in both
genders and are consistent with previous studies measuring
prolactinaemia in FEP populations (26, 48). LGRM was
associated with higher levels of prolactinemia at baseline in
women in our study. Hyperprolactinaemia is frequently found in
FEP patients and could be an epiphenomenon of an acute stress
response, stress triggering prolactin release (30, 32, 52). However,
hyperprolactinaemia in a group at risk of mental illness and later

Frontiers in Psychiatry

developing psychosis raises the question of the aetiopathogenic role
of prolactin in the onset of psychosis (29). The current model of
psychosis development involves an increase in dopamine mediators
through intracerebral mesolimbic and mesocortical pathways.
However, animal studies suggest that prolactin has a direct effect
on the mesolimbic dopamine system, which is involved in the
pathophysiology of psychosis (53, 54). Furthermore, the
tuberoinfundibular pathway also secretes dopamine to inhibit
prolactin secretion; through a feedback mechanism,
hyperprolactinaemia can directly enhance dopamine levels (52).
Therefore, an increase in dopamine through the tuberoinfundibular
pathway mediated by hyperprolactinaemia could also trigger
psychotic symptoms (25), enhancing the hypothesis that prolactin
could be one among many causes and not a side effect of psychosis.
Of note, patients with CT were older at the beginning of the follow-
up, which could be associated with CT being associated with delays
in help-seeking, explaining a previously reported older age at entry
into the program (55).

At baseline, CT was unexpectedly associated with a diminished
risk of presenting non-HDL levels above 2.8 mmol/L. Non-HDL
levels were not examined in previous studies in FEP with CT (8, 20).
Compared with healthy subjects, multiple FEP studies showed
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lower TC and LDL levels, assuming a better overall metabolic
& S profile (6-9), which is also unexpected considering the high rates
. < < of metabolic syndrome in FEP (3). Interestingly, a study on first-
g episode schizophrenia with CT found higher TC and LDL levels and
g a = - - decreased HDL levels compared to first-episode schizophrenia
@ § = = S g2 S g without CT. Nevertheless, these differences did not remain
E o Go ; g 3 g significant after corrections for multiple testing (N=83) (22). CT
-"é % S % S S & R in the general adult population has a negative impact on metabolic
o = 4 N - parameters (12); hence, an apparent protection of CT on non-HDL
é levels at baseline could be a chance finding. Of note, in the present
o) B = = g study, CT was associated with stronger increases in non-HDL levels
% 8\§ s S s S ¥ § at 12 months, suggesting that CT increases metabolic alteration
© 5 2 EFJ oo g £ S induced by antipsychotics. This is in agreement with CT being
xBd I™ = Z o«
E o = % Q g previously associated with increased waist circumference in the
= same FEP cohort treated with antipsychotics (21).
Interestingly, CT and prolactin enhance the response of the HPA
8 8 axis to stress by increasing glucocorticoid receptors and adrenal
. - ° cortex sensitivity, respectively, thereby indirectly acting on
2 i metabolism. In addition, hyperprolactinaemia has also been found
B a = = = :-ji to act directly on lipid synthesis, leading to hypercholesterolaemia
g E o & s R‘ g % Zf i: and hypertriglyceridaemia (56, 57). Moreover, prolactin has been
£ 2 EF) Q 0 E \E 5 =] = found to promote inflammation (58), which is a risk factor for
2 % 0 5 “ 3 2 E metabolic alterations, particularly glucose intolerance (56). Thus,
-_% = £ —§ CT and prolactin could be part of the explanation of metabolic
g . g alterations in a FEP population.
= _g' = S S fm In the general population, adverse parental-rearing practices and
o wiz LYo RS SIS . . . . .
o S NZE Lz DR poor maternal responsiveness in early infancy were associated with
= g S 3 = e N lower levels of HDL cholesterol in young adulthood, but no association
@ % bS] “ S B é was demonstrated for other cardiometabolic parameters (LDL, TC,
- g triglycerides) (36). In another study, an increased metabolic risk was
G found in middle-aged men with a conflicted mother-son relationship in
s 2 ;f childhood. This risk was diminished in women with a positive father-
5 daughter relationship, which corroborates our results (35). On a
(= . E biological level, maternal relationship quality has been recently linked
2 = s 8 :S; to epigenetic modifications and telomere length, affecting stress
g ] s @ g % ;f - regulation and metabolic risk (59). We should, however, first stress
§ £ & E g S € o'\z that a single question about the quality of the relationship with parents
'_; W E g é = E asked at baseline can neither be considered a reliable evaluation of the
8 =2 z parent-child interaction during childhood nor an objective reflection of
§ . go the education received before illness onset. We nevertheless observed
_?g' S i - g 2 g 2 % that patients reporting LGRF were associated with a worse metabolic
g{' :E . % - é E outcome during treatment. Thus, LGRF was significantly associated
) o m § o § = : with stronger increases of LDL and non-HDL at 2 and 12 months, and
E = i a Ti of TC at 12 months.
® 3 No association was found between CT, LGRM, nor LGRF with
Z, 2 2 TE” FPG at baseline. Contradictory results have been published, with an
g Ed » < increase in HbAIc, insulin, and C-peptide measured in CT patients,
§ g = g = %n making them at risk for FPG disorder and eventually diabetes (22,
z E g g g ?§° 60), while another study did not find any effect of CT on HbAlc
§ % ‘é E g ‘g’ E ”i when comparing FEP patients with CT to healthy controls (20).
£ T 2 2 ¢ 3 & & Because the present study was not able to analyse FPG throughout
b g = = & == &z . .
L g the first year due to drop-outs during long-term follow-up, this
a = issue should be addressed in future studies.
E g - g Overall, the presenF study supports the con.cept that CT,' LGREF, or
E = = ; LGRM could act as risk factors for metabolic dysregulation under
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FIGURE 2

Association of trauma and relationships with prolactinaemia at baseline in women (A) and men (B). Variables were analysed on a continuous scale at
baseline in two groups regarding a different physiological median in each sex. See Supplementary List 1 for lists of covariates used in models. Es,

estimates. *** p-value < 0.001.

psychotropic medication, thus explaining how most of our positive
associations appeared after several months. In addition, LGRM was
associated with higher levels of prolactinaemia at baseline in women.

4.1 Strengths and limitations

This study has several limitations and strengths. First, this is an
observational, longitudinal study, which does not allow for
establishing a causal relationship. Second, patients with GRF or
GRM were more likely to drop out of the study, an unexpected
finding as secure attachment has been associated with greater
compliance with treatment and follow-up (61). This could have
introduced a selection bias with metabolic alterations observed in
patients with LGRF or LGRM because of the long follow-up period.
Third, because of the moderate sample size, not all relevant
covariates were included in the analysis (i.e., Positive and
Negative Syndrome Scale (PANSS) scores for prolactin or waist
circumference for metabolic parameters). Fourth, prolactin analyses
were made in non-fasting patients regardless of their menstrual
cycle. Analyses of prolactin levels were also performed without
excluding macroprolactin, which could have increased the rate of
elevated levels of prolactin. Nonetheless, a recent study showed that
hyperprolactinaemia in women with psychotic disorders was not
significantly related to the presence of macroprolactin (62). Fifth,
the definition of quality of relationship with parents was not
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assessed on a standardized scale, thus making it difficult to
compare with previous studies. Given this, the results should
therefore be interpreted with caution. Finally, the results
presented here considered only relationships with parents and did
not take other potential relationships into account.

Strengths of the present study include the longitudinal follow-
up after antipsychotic initiation, enabling the prospective
assessment of CT, LGRF, and LGRM effects on prolactin and
metabolic parameters in real-life conditions.

5 Conclusion

The present study showed that a history of CT, which includes
forms of sexual, physical, and emotional abuse or lack of a good
relationship with one parent, was associated with worse metabolic
and endocrine profiles in FEP patients following treatment with
antipsychotics. Relationships with parents in FEP patients should be
studied more in depth using standardized scales. Considering the
health consequences of such metabolic and endocrine
modifications, future studies with larger cohorts should be
performed to better define such associations and their mediating
mechanisms. Furthermore, investigating the biological pathways
involved, particularly the potential role of epigenetic processes
linking environmental and psychosocial risk factors to metabolic
alterations, represents a promising direction for future research.

frontiersin.org


https://doi.org/10.3389/fpsyt.2025.1627203
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Laffely et al.

Data availability statement

Data from PsyMetab cannot be publicly deposited due to
participant confidentiality purposes. Data from PsyMetab can be
accessed after formal application and ethical review by the Ethics
Committee of the Canton of Vaud. For further details: https://www.
chuv.ch/cnp-psymetab. Similarly, due to ethical restrictions, the
TIPP data used in the current study are not publicly available.
Interested parties may request access from Sandra.Vieira@chuv.ch
through a reasonable inquiry, subject to approval by the Regional
Ethics Committee.

Ethics statement

The studies involving humans were approved by The Ethics
Committee of the Canton of Vaud (CER-VD). The studies were
conducted in accordance with the local legislation and institutional
requirements. Written informed consent for participation in this
study was provided by the participants’ legal guardians/next of kin.

Author contributions

ML: Conceptualization, Formal Analysis, Investigation,
Methodology, Visualization, Writing - original draft, Writing -
review & editing. CG: Data curation, Formal Analysis,
Investigation, Methodology, Validation, Visualization, Writing -
review & editing. NL: Data curation, Formal Analysis, Investigation,
Methodology, Visualization, Writing — review & editing. PG: Data
curation, Investigation, Writing - review & editing. LA: Data
curation, Project administration, Writing - review & editing. PC:
Funding acquisition, Project administration, Resources,
Supervision, Writing - review & editing. CE: Conceptualization,
Funding acquisition, Methodology, Project administration,
Resources, Supervision, Validation, Writing — review & editing.

Funding

The author(s) declare financial support was received for the
research and/or publication of this article. This work was funded by

References

1. Plana-Ripoll O, Pedersen CB, Agerbo E, Holtz Y, Erlangsen A, Canudas-Romo V,
et al. A comprehensive analysis of mortality-related health metrics associated with
mental disorders: A nationwide, register-based cohort study. Lancet. (2019) 394:1827-
35. doi: 10.1016/S0140-6736(19)32316-5

2. Correll CU, Solmi M, Veronese N, Bortolato B, Rosson S, Santonastaso P, et al.
Prevalence, incidence and mortality from cardiovascular disease in patients with pooled and
specific severe mental illness: A large-scale meta-analysis of 3,211,768 patients and
113,383,368 controls. World Psychiatry: Off ] World Psychiatr Assoc (WPA). (2017)
16:163-80. doi: 10.1002/wps.20420

3. Garrido-Torres N, Rocha-Gonzalez I, Alameda L, Rodriguez-Gangoso A, Vilches
A, Canal-Rivero M, et al. Metabolic syndrome in antipsychotic-Naive patients with
first-Episode psychosis: A systematic review and meta-Analysis. psychol Med. (2021)
51:2307-205. doi: 10.1017/S0033291721002853

Frontiers in Psychiatry

13

10.3389/fpsyt.2025.1627203

the Swiss National Research Foundation (CE and PC: 320030-
120686, 324730- 144064, 320030-173211 and 320030-200602). LA
thanks the Adrian and Simone Frutiger Fellowship and Carigest SA
Foundation for their support. The funding source had no role in the
writing of the manuscript or in the decision to submit it
for publication.

Acknowledgments

The authors thank the laboratory, nursing, and medical staff
who were involved in the metabolic monitoring program and all the
participants in PsyMetab, PsyClin and TIPP program.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Generative AI was used in the
creation of this manuscript.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpsyt.2025.
1627203/full#supplementary-material

4. Saugo E, Lasalvia A, Bonetto C, Cristofalo D, Poli S, Bissoli S, et al. Dietary habits
and physical activity in first-episode psychosis patients treated in community services.
Effect on early anthropometric and cardio-metabolic alterations. Schizophr Res. (2020)
216:374-81. doi: 10.1016/j.schres.2019.11.010

5. Garrido-Torres N, Ruiz-Veguilla M, Alameda L, Canal-Rivero M, Ruiz MJ, Gomez-
Revuelta M, et al. Prevalence of metabolic syndrome and related factors in a large sample of
antipsychotic naive patients with first-episode psychosis: baseline results from the PAFIP
cohort. Schizophr Res. (2022) 246:277-85. doi: 10.1016/j.schres.2022.07.007

6. Pillinger T, Beck K, Stubbs B, Howes OD. Cholesterol and triglyceride levels in
first-Episode psychosis: systematic review and meta-Analysis. Br J Psychiatry. (2017)
211:339-495. doi: 10.1192/bjp.bp.117.200907

7. Pillinger T, D’Ambrosio E, McCutcheon R, Howes OD. Is psychosis a
multisystem disorder? A meta-Review of central nervous system, immune,

frontiersin.org


https://www.chuv.ch/cnp-psymetab
https://www.chuv.ch/cnp-psymetab
mailto:Sandra.Vieira@chuv.ch
https://www.frontiersin.org/articles/10.3389/fpsyt.2025.1627203/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyt.2025.1627203/full#supplementary-material
https://doi.org/10.1016/S0140-6736(19)32316-5
https://doi.org/10.1002/wps.20420
https://doi.org/10.1017/S0033291721002853
https://doi.org/10.1016/j.schres.2019.11.010
https://doi.org/10.1016/j.schres.2022.07.007
https://doi.org/10.1192/bjp.bp.117.200907
https://doi.org/10.3389/fpsyt.2025.1627203
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Laffely et al.

cardiometabolic, and endocrine alterations in first-Episode psychosis and perspective
on potential models. Mol Psychiatry. (2019) 24:776-945. doi: 10.1038/s41380-018-
0058-9

8. Misiak B, Stanczykiewicz B, Laczmanski £, Frydecka D. Lipid profile disturbances
in antipsychotic-naive patients with first-episode non-affective psychosis: A systematic
review and meta-analysis. Schizophr Res. (2017) 190:18-27. doi: 10.1016/
j.schres.2017.03.031

9. Perry BI, McIntosh G, Weich S, Singh S, Rees K. The association between first-
episode psychosis and abnormal glycaemic control: systematic review and meta-
analysis. Lancet Psychiatry. (2016) 3:1049-585. doi: 10.1016/S2215-0366(16)30262-0

10. Liu Y, Li Z, Zhang M, Deng Y, Yi Z, Shi T. Exploring the pathogenetic
association between schizophrenia and type 2 diabetes mellitus diseases based on
pathway analysis. BMC Med Genomics. (2013) 6 Suppl:S17. doi: 10.1186/1755-8794-6-
S1-S17

11. Andreassen OA, Djurovic S, Thompson WK, Schork AJ, Kendler KS,
O’Donovan MC, et al. Improved detection of common variants associated with
schizophrenia by leveraging pleiotropy with cardiovascular-disease risk factors. Am |
Hum Genet. (2013) 92:197-209. doi: 10.1016/j.ajhg.2013.01.001

12. Aguayo L, Chirinos DA, Heard-Garris N, Wong M, Davis MM, Merkin SS, et al.
Association of exposure to abuse, nurture, and household organization in childhood
with 4 cardiovascular disease risks factors among participants in the CARDIA study. |
Am Heart Assoc. (2022) 11:¢0232445. doi: 10.1161/JAHA.121.023244

13. Alameda L, Trotta G, Quigley H, Rodriguez V, Gadelrab R, Dwir D, et al. Can
epigenetics shine a light on the biological pathways underlying major mental disorders?
psychol Med. (2022) 52:1645-655. doi: 10.1017/S0033291721005559

14. Neumann E, Juckel G, Haussleiter IS. Quality of parental care and traumatic
experiences in childhood related to schizophrenic disorders. ] Nervous Ment Dis. (2020)
208:818-215. doi: 10.1097/NMD.0000000000001203

15. Alameda L, Christy A, Rodriguez V, Pablo GSd, Thrush M, Shen Y, et al.
Association between specific childhood adversities and symptom dimensions in people
with psychosis: systematic review and meta-analysis. Schizophr Bull. (2021) 47:975-85.
doi: 10.1093/schbul/sbaal99

16. Alameda L, Ashok A, Avery S, Bani-Fatemi A, Berkhout S, Best M, et al. The
2019 schizophrenia international research society conference, 10-14 april, orlando,
florida: A summary of topics and trends. Psychiatry Res. (2020) 284:112672.
doi: 10.1016/j.psychres.2019.112672

17. Christy A, Cavero D, Navajeeva S, Murray-O’Shea R, Rodriguez V, Aas M, et al.
Association between childhood adversity and functional outcomes in people with
psychosis: A meta-analysis. Schizophr Bull. (2022) 49:285-96. doi: 10.1093/schbul/
sbac105

18. Varese F, Smeets F, Drukker M, Lieverse R, Lataster T, Viechtbauer W, et al.
Childhood adversities increase the risk of psychosis: A meta-Analysis of patient-
Control, prospective- and cross-Sectional cohort studies. Schizophr Bull. (2012)
38:661-715. doi: 10.1093/schbul/sbs050

19. Thonney J, Conus P, Golay P. Traumatisme sexuel ou physique dans I'enfance:
quel impact sur I'évolution d’un premier épisode psychotique? L’Encephale. (2021)
47:215-20. doi: 10.1016/j.encep.2020.06.010

20. Hepgul N, Pariante CM, Dipasquale S, DiForti M, Taylor H, Marques TR, et al.
Childhood trauma is associated with increased body mass index and increased C-
reactive protein levels in first-episode psychosis patients. psychol Med. (2012) 42:1893-
19015. doi: 10.1017/50033291711002947

21. Alameda L, Levier A, Gholam-Rezaee M, Golay P, Vandenberghe F, Delacretaz A,
et al. Psychological trauma occurring during adolescence is associated with an increased
risk of greater waist circumference in early psychosis patients treated with psychotropic
medication. PloS One. (2020) 15:¢0242569. doi: 10.1371/journal.pone.0242569

22. Misiak B, Kiejna A, Frydecka D. The history of childhood trauma is associated
with lipid disturbances and blood pressure in adult first-episode schizophrenia patients.
Gen Hosp Psychiatry. (2015) 37:365-67. doi: 10.1016/j.genhosppsych.2015.03.017

23. Tosato S, Tomassi S. The biological correlates of childhood trauma in first
episode psychosis. ] Psychopathol. (2020) 26:70-6. doi: 10.36148/2284-0249-369

24. Montejo AL. Prolactin awareness: an essential consideration for physical health
in schizophrenia. Eur Neuropsychopharmacology Phys Health Considerations
Psychiatry: Views Recognition Monit Manage. (2008) 18:5108-14. doi: 10.1016/
j.euroneuro.2008.02.004

25. Riecher-Réssler A, Rybakowski JK, Pflueger MO, Beyrau R, Kahn RS, Malik P,
et al. Hyperprolactinemia in antipsychotic-naive patients with first-episode psychosis.
psychol Med. (2013) 43:2571-82. doi: 10.1017/S0033291713000226

26. Gonzalez-Blanco L, Greenhalgh AMD, Garcia-Rizo C, Fernandez-Egea E, Miller
BJ, Kirkpatrick B. Prolactin concentrations in antipsychotic-naive patients with
schizophrenia and related disorders: A meta-analysis. Schizophr Res. (2016) 174:156—
60. doi: 10.1016/j.schres.2016.03.018

27. Petruzzelli MG, Margari M, Peschechera A, Giambattista Cd, De Giacomo A,
Matera E, et al. Hyperprolactinemia and insulin resistance in drug naive patients with
early onset first episode psychosis. BMC Psychiatry. (2018) 18:2465. doi: 10.1186/
512888-018-1827-3

28. Aston ], Rechsteiner E, Bull N, Borgwardt S, Gschwandtner U, Riecher-Réssler
A. Hyperprolactinaemia in early psychosis—Not only due to antipsychotics. Prog

Frontiers in Psychiatry

10.3389/fpsyt.2025.1627203

Neuropsychopharmacol Biol Psychiatry. (2010) 34:1342-445. doi: 10.1016/
j.pnpbp.2010.02.019

29. Labad J, Stojanovic-Pérez A, Montalvo I, Sole M, Cabezas A, Ortega L, et al.
Stress biomarkers as predictors of transition to psychosis in at-risk mental states: roles
for cortisol, prolactin and albumin. J Psychiatr Res. (2015) 60:163-69. doi: 10.1016/
j.jpsychires.2014.10.011

30. Lennartsson A-K, Jonsdottir IH. Prolactin in response to acute psychosocial
stress in healthy men and women. Psychoneuroendocrinology. (2011) 36:1530-395.
doi: 10.1016/j.psyneuen.2011.04.007

31. Jaroenporn S, Nagaoka K, Kasahara C, Ohta R, Watanabe G, Taya K.
Physiological roles of prolactin in the adrenocortical response to acute restraint
stress. Endocrine J. (2007) 54:703-115. doi: 10.1507/endocrj.k07-003

32. Labad J. The role of cortisol and prolactin in the pathogenesis and clinical
expression of psychotic disorders. Psychoneuroendocrinology. (2019) 102:24-36.
doi: 10.1016/j.psyneuen.2018.11.028

33. Bowlby J. Attachment and Loss. 2nd ed. New York: Basic Books (1999).

34. Partridge O, Maguire T, Newman-Taylor K. How does attachment style affect
psychosis? A systematic review of causal mechanisms and guide to future inquiry.
Psychol Psychotherapy: Theory Res Pract. (2022) 95:345-805. doi: 10.1111/papt.12371

35. Ehrlich KB, Hoyt LT, Sumner JA, McDade TW, Adam EK. Quality of
relationships with parents and friends in adolescence predicts metabolic risk in
young adulthood. Health Psychology: Off J Division Health Psychology Am psychol
Assoc. (2015) 34:896-9045. doi: 10.1037/hea0000213

36. Buchmann AF, Kopf D, Westphal S, Lederbogen F, Banaschewski T, Esser G,
et al. Impact of early parental child-Rearing behavior on young adults’ Cardiometabolic
risk profile: A prospective study. Psychosomatic Med. (2010) 72:156-625. doi: 10.1097/
PSY.0b013e3181c88343

37. Gerra G, Leonardi C, Cortese E, Zaimovic A, Dell’agnello G, Manfredini M, et al.
Childhood neglect and parental care perception in cocaine addicts: relation with
psychiatric symptoms and biological correlates. Neurosci Biobehav Rev. (2009)
33:601-10. doi: 10.1016/j.neubiorev.2007.08.002

38. Sobrinho LG, Nunes MC, Calhaz-Jorge C, Afonso AM, Pereira MC, Santos MA.
Hyperprolactinemia in women with paternal deprivation during childhood. Obstetrics
Gynecology. (1984) 64:465-68.

39. Zhang Q, He H, Bai X, Jiang L, Chen W, Zeng X, et al. Unveiling the metabolic
profile of first-Episode drug-Naive schizophrenia patients: baseline characteristics of a
longitudinal study among han chinese. Front Psychiatry. (2021) 12:702720.
doi: 10.3389/fpsyt.2021.702720

40. Baumann PS, Crespi S, Marion-Veyron R, Solida A, Thonney J, Favrod J, et al.
Treatment and early intervention in psychosis program (TIPP-lausanne):
implementation of an early intervention programme for psychosis in Switzerland.
Early Intervention Psychiatry. (2013) 7:322-285. doi: 10.1111/eip.12037

41. Yung AR, Yuen HP, McGorry PD, Phillips L], Kelly D, Dell'Olio M, et al.
Mapping the onset of psychosis: the comprehensive assessment of at-risk mental states.
Aust New Z ] Psychiatry. (2005) 39:964-71. doi: 10.1080/j.1440-1614.2005.01714.x

42. Choong E, Solida A, Lechaire C, Conus P, Eap CB. Follow-up of the metabolic
syndrome induced by atypical antipsychotics: recommendations and pharmacogenetics
perspectives. Rev Medicale Suisse. (2008) 4:1994-96, 1998-99.

43. Choong E, Quteineh L, Cardinaux J, Gholam-Rezaee M, Vandenberghe F,
Dobrinas M, et al. Influence of CRTC1 polymorphisms on body mass index and fat
mass in psychiatric patients and the general adult population. JAMA Psychiatry. (2013)
70:1011-19. doi: 10.1001/jamapsychiatry.2013.187

44. Dubath C, Delacrétaz A, Glatard A, Vollenweider P, Preisig M, Richard-
Lepouriel H, et al. Evaluation of cardiometabolic risk in a large psychiatric cohort
and comparison with a population-based sample in Switzerland. J Clin Psychiatry.
(2020) 81:19m12796. doi: 10.4088/JCP.19m12796

45. Piras M, Ranjbar S, Dubath C, Laaboub N, Grosu C, Gamma F, et al. Effects of
psychotropic switches on weight change: A prospective cohort study. Eur Psychiatry.
(2022) 65:5731-1. doi: 10.1192/j.eurpsy.2022.1887

46. Bg N, Langsted A, Mora S, Kolovou G, Baum H, Bruckert E, et al. Fasting is not
routinely required for determination of a lipid profile: clinical and laboratory
implications including flagging at desirable concentration cut-points-a joint
consensus statement from the european atherosclerosis society and european
federation of clinical chemistry and laboratory medicine. Eur Heart J. (2016)
37:1944-58. doi: 10.1093/eurheartj/ehw152

47. Glatard A, Guidi M, Delacrétaz A, Dubath C, Grosu C, Laaboub N, et al.
Amisulpride: real-world evidence of dose adaptation and effect on prolactin
concentrations and body weight gain by pharmacokinetic/pharmacodynamic
analyses. Clin Pharmacokinet. (2020) 59:371-825. doi: 10.1007/s40262-019-00821-w

48. Grigg ], Worsley R, Thew C, Gurvich C, Thomas N, Kulkarni J. Antipsychotic-
Induced hyperprolactinemia: synthesis of world-Wide guidelines and integrated
recommendations for assessment, management and future research.
Psychopharmacology. (2017) 234:3279-975. doi: 10.1007/s00213-017-4730-6

49. Huhn M, Nikolakopoulou A, Schneider-Thoma J, Krause M, Samara M, Peter N,
et al. Comparative efficacy and tolerability of 32 oral antipsychotics for the acute
treatment of adults with multi-episode schizophrenia: A systematic review and network
meta-analysis. Lancet. (2019) 394:939-51. doi: 10.1016/S0140-6736(19)31135-3

frontiersin.org


https://doi.org/10.1038/s41380-018-0058-9
https://doi.org/10.1038/s41380-018-0058-9
https://doi.org/10.1016/j.schres.2017.03.031
https://doi.org/10.1016/j.schres.2017.03.031
https://doi.org/10.1016/S2215-0366(16)30262-0
https://doi.org/10.1186/1755-8794-6-S1-S17
https://doi.org/10.1186/1755-8794-6-S1-S17
https://doi.org/10.1016/j.ajhg.2013.01.001
https://doi.org/10.1161/JAHA.121.023244
https://doi.org/10.1017/S0033291721005559
https://doi.org/10.1097/NMD.0000000000001203
https://doi.org/10.1093/schbul/sbaa199
https://doi.org/10.1016/j.psychres.2019.112672
https://doi.org/10.1093/schbul/sbac105
https://doi.org/10.1093/schbul/sbac105
https://doi.org/10.1093/schbul/sbs050
https://doi.org/10.1016/j.encep.2020.06.010
https://doi.org/10.1017/S0033291711002947
https://doi.org/10.1371/journal.pone.0242569
https://doi.org/10.1016/j.genhosppsych.2015.03.017
https://doi.org/10.36148/2284-0249-369
https://doi.org/10.1016/j.euroneuro.2008.02.004
https://doi.org/10.1016/j.euroneuro.2008.02.004
https://doi.org/10.1017/S0033291713000226
https://doi.org/10.1016/j.schres.2016.03.018
https://doi.org/10.1186/s12888-018-1827-3
https://doi.org/10.1186/s12888-018-1827-3
https://doi.org/10.1016/j.pnpbp.2010.02.019
https://doi.org/10.1016/j.pnpbp.2010.02.019
https://doi.org/10.1016/j.jpsychires.2014.10.011
https://doi.org/10.1016/j.jpsychires.2014.10.011
https://doi.org/10.1016/j.psyneuen.2011.04.007
https://doi.org/10.1507/endocrj.k07-003
https://doi.org/10.1016/j.psyneuen.2018.11.028
https://doi.org/10.1111/papt.12371
https://doi.org/10.1037/hea0000213
https://doi.org/10.1097/PSY.0b013e3181c88343
https://doi.org/10.1097/PSY.0b013e3181c88343
https://doi.org/10.1016/j.neubiorev.2007.08.002
https://doi.org/10.3389/fpsyt.2021.702720
https://doi.org/10.1111/eip.12037
https://doi.org/10.1080/j.1440-1614.2005.01714.x
https://doi.org/10.1001/jamapsychiatry.2013.187
https://doi.org/10.4088/JCP.19m12796
https://doi.org/10.1192/j.eurpsy.2022.1887
https://doi.org/10.1093/eurheartj/ehw152
https://doi.org/10.1007/s40262-019-00821-w
https://doi.org/10.1007/s00213-017-4730-6
https://doi.org/10.1016/S0140-6736(19)31135-3
https://doi.org/10.3389/fpsyt.2025.1627203
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Laffely et al.

50. Dubath C, Gholam-Rezaee M, Sjaarda J, Levier A, Saigi-Morgui N, Delacrétaz A,
et al. Correction: socio-economic position as a moderator of cardiometabolic outcomes
in patients receiving psychotropic treatment associated with weight gain: results from a
prospective 12-month inception cohort study and a large population-based cohort.
Trans Psychiatry. (2021) 11:1-1. doi: 10.1038/s41398-021-01520-6

51. Perez-Iglesias R, Martinez-Garcia O, Pardo-Garcia G, Amado JA, Garcia-
Unzueta MT, Tabares-Seisdedos R, et al. Course of weight gain and metabolic
abnormalities in first treated episode of psychosis: the first year is a critical period
for development of cardiovascular risk factors. Int J Neuropsychopharmacol. (2014)
17:41-515. doi: 10.1017/S1461145713001053

52. Low WJ. Neuroendocrinology. In: Kronenberg HM, Melmed S, Polonsky KS,
Larsen PR, editors. Williams Textbook of Endocrinology. W.B. Saunders Co,
Philadelphia, PA (2008). p. 85-295.

53. Brown RSE, Wyatt AK, Herbison RE, Knowles PJ, Ladyman SR, Binart N, et al.
Prolactin transport into mouse brain is independent of prolactin receptor. FASEB Journal:
Off Publ Fed Am Societies Exp Biol. (2016) 30:1002-105. doi: 10.1096/fj.15-276519

54. Chen J-C, Ramirez VD. In vivo dopaminergic activity from nucleus accumbens,
substantia nigra and ventral tegmental area in the freely moving rat: basal
neurochemical output and prolactin effect. Neuroendocrinology. (1988) 48:329-55.
doi: 10.1159/000125031

55. Veru F, MacDonald K, Malla A, Pruessner M, King S, Joober R, et al. The effects
of childhood adversity on treatment delays and its components in first-episode
psychosis. Psychiatry Res. (2022) 308:114341. doi: 10.1016/j.psychres.2021.114341

Frontiers in Psychiatry

15

10.3389/fpsyt.2025.1627203

56. Gragnoli C, Reeves GM, Reazer ], Postolache TT. Dopamine-prolactin pathway
potentially contributes to the schizophrenia and type 2 diabetes comorbidity. Transl
Psychiatry. (2016) 6(4):e785.

57. Oravec S, Tomeckova E, Oravec D, Klacansky O, Valach A. Decreased
apolipoprotein levels in women with hyperprolactinemia related to increased
estradiol level: effect of hepatic lesion. Endocrinol Exp. (1985) 19(4):312-6.

58. Friedrich N, Schneider HJ, Spielhagen C, Markus MRP, Haring R, Grabe H]J,
et al. The association of serum prolactin concentration with inflammatory biomarkers —
cross-sectional findings from the population-based Study of Health in Pomerania. Clin
Endocrinol (Oxf). (2011) 75(4):561-6.

59. Coe JL, Daniels T, Hufthines L, Seifer R, Marsit CJ, Kao H-T, et al. Examining the
biological impacts of parent-Child relationship dynamics on preschool-Aged children
who have experienced adversity. Dev Psychobiology. (2024) 66:€224635. doi: 10.1002/
dev.22463

60. Tosato S, Bonetto C, Tomassi S, Zanardini R, Faravelli C, Bruschi C, et al.
Childhood trauma and glucose metabolism in patients with first-episode psychosis.
Psychoneuroendocrinology. (2020) 113:104536. doi: 10.1016/j.psyneuen.2019.104536

61. Leclerc E, Noto C, Bressan RA, Brietzke E. Determinants of adherence to
treatment in first-Episode psychosis: A comprehensive review. Rev Bras Psiquiatria
(Sao Paulo Brazil: 1999). (2015) 37:168-765. doi: 10.1590/1516-4446-2014-1539

62. Ruljancic N, Bakliza A, Pisk SV, Geres N, Matic K, Ivezic E, et al. Antipsychotics-
Induced hyperprolactinemia and screening for macroprolactin. Biochemia Med. (2021)
31:0107075. doi: 10.11613/BM.2021.010707

frontiersin.org


https://doi.org/10.1038/s41398-021-01520-6
https://doi.org/10.1017/S1461145713001053
https://doi.org/10.1096/fj.15-276519
https://doi.org/10.1159/000125031
https://doi.org/10.1016/j.psychres.2021.114341
https://doi.org/10.1002/dev.22463
https://doi.org/10.1002/dev.22463
https://doi.org/10.1016/j.psyneuen.2019.104536
https://doi.org/10.1590/1516-4446-2014-1539
https://doi.org/10.11613/BM.2021.010707
https://doi.org/10.3389/fpsyt.2025.1627203
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	Childhood trauma and relationship with the parents: associations with lipids, glucose, and prolactin levels during antipsychotic treatment in patients with first-episode psychosis
	1 Introduction
	2 Materials and methods
	2.1 Procedure and subjects
	2.2 Assessment of history of past trauma and quality of relationship with the father and the mother in the TIPP cohort
	2.3 Biological measures
	2.4 Other clinical variables
	2.5 Statistical analysis

	3 Results
	3.1 Demographic and biological results
	3.2 Childhood trauma
	3.3 Relationship with the father
	3.4 Relationship with the mother
	3.5 Analysis of prolactin levels stratified by gender

	4 Discussion
	4.1 Strengths and limitations

	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher’s note
	Supplementary material
	References


