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depression prevalence. We examined sex-specific associations
between childhood maltreatment and depression and
estimated the proportion of depression cases attributable to
maltreatment subtypes. Methods: We analyzed baseline data
from 159,045 participants (49.4% female; aged 19-72) in the
German National Cohort (NAKO). Childhood maltreatment was
assessed via the Childhood Trauma Screener; depression was
assessed via self-reported physician’s diagnosis and MINI
classification (lifetime) and the PHQ-9 (current). Associations,
including sex interactions, were modeled using binary logistic
regressions. Disparity decomposition analyses and sex-
stratified population attributable fractions (PAFs) quantified
the contribution of childhood maltreatment to depression.
Results: Childhood maltreatment was associated with in-
creased odds of lifetime (ORphysician's diagnosis = 245 [2.38, 2.53];
ORmini = 2.30 [2.18, 2.43]) and current depression (OR = 2.90
[2.79, 3.02], all p,qj < 0.001). Sex interactions were observed for
physician’s diagnosis: physical abuse (p,q; = 0.024) and neglect
(Pag; < 0.001) had stronger associations in females (ORghysical
abuse = 2.74 [2-59: 2'90]; ORphysicaI neglect = 1.36 [‘I .28, 1'44]) than
males (ORphysicaI abuse = 2.36 [2.21, 2.52]; ORphysicaI neglect = 1.08
[1.00, 1.16]), whereas sexual abuse (p,gq; = 0.003) showed
stronger associations in males (OR = 3.23 [2.91, 3.57]) than
females (OR = 2.61 [2.48, 2.75]). Overall, childhood maltreat-
ment accounted for 21.2-26.2% of lifetime and 33.4% of
current depression. Population attributable fractions were
higher in females than males for lifetime (24.5-28.5% vs.
16.0-20.9%) and current depression (36.1% vs. 28.4%). Emo-
tional subtypes contributed the highest PAFs (up to 10.2%).
Childhood maltreatment contributed 19.2-22.4% to the as-
sociation between sex and depression. Conclusion: Childhood
maltreatment accounts for a substantial proportion of de-
pression in both sexes, with stronger overall associations in
females. Sex-specific prevention may help reduce depression

prevalence. © The Author(s) 2026.
Published by S. Karger AG.

Plain Language Summary

This study looked at how different types of childhood
maltreatment are linked to depression in adulthood, and
whether these links differ between women and men. We
used data from 159,045 adults in Germany, aged 19-72.
Participants reported whether they had experienced mal-
treatment in childhood (such as abuse or neglect), whether
they had ever had depression in their lifetime or were
currently depressed. Overall, people who experienced any
form of childhood maltreatment were more likely to report
depression, both lifetime and current depression. Childhood
maltreatment was estimated to explain 21.2-26.2% of
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lifetime depression cases and about 33.4% of current de-
pression cases. Differences between women and men were
found: Physical abuse and physical neglect were more
strongly linked to depression in women, while sexual abuse
showed a stronger link to depression in men. Across both
sexes, emotional abuse and emotional neglect made the
largest contribution to depression risk. The study also found
that childhood maltreatment helps explain part of the
higher rates of depression seen in women compared with
men, accounting for roughly 19.2-22.4% of this difference.
In summary, childhood maltreatment, especially emotional
abuse and neglect, plays a major role in depression for both
women and men. Preventing maltreatment and addressing
its long-term effects, with attention to sex-specific patterns,
could meaningfully reduce depression rates in the

population. © The Author(s) 2026.
Published by S. Karger AG.

Introduction

Childhood maltreatment is a widespread global
problem with detrimental consequences for physical and
mental health [1]. Commonly, five subtypes are distin-
guished: sexual, physical, and emotional abuse, and
emotional and physical neglect [2]. The estimated global
self-reported prevalence rates are 12.7% for sexual abuse,
22.6% for physical abuse, 36.3% for emotional abuse,
18.4% for emotional neglect, and 16.3% for physical
neglect [3-5]. The highest childhood maltreatment es-
timates were reported for South America, while lower
estimates were found for Europe and Asia, with the
lowest rates in China, the Netherlands, and the UK [6]. A
widespread consequence of childhood maltreatment is
depression [7, 8]. Major depressive disorder (MDD)
affects more than 330 million people worldwide and is a
leading contributor to the global burden of disease [9,
10]. Risk factors also include genetic predisposition, low
socioeconomic status, and stressful life events [11].
There is robust evidence linking childhood maltreatment
to current and lifetime depression [7, 9], especially
emotional abuse and neglect [12-14]. A systematic re-
view and meta-analysis found consistent associations of
all childhood maltreatment subtypes with depressive
disorders, supporting a broad dose-response relationship
between childhood maltreatment and affective psycho-
pathology [15]. Individuals who experienced childhood
maltreatment are twice as likely to develop depression
compared to unaffected individuals. Moreover, affected
individuals report earlier onset of depressive symptoms
compared to the general population [8, 16]. Consistent
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with these findings, recent studies on childhood mal-
treatment using data from the German National Cohort
(NAKO), a large population-based longitudinal health
study of more than 200,000 adults in Germany [17],
showed a substantial association of lifetime and current
depression with sexual and physical abuse, but an even
stronger association with emotional abuse and neglect
(18, 19].

Sex differences also play a key role in depression:
Females are twice as likely to be diagnosed with de-
pression [14, 20-22] and report depressive symptoms
more frequently [23, 24]. There is growing evidence that
childhood maltreatment may contribute to this disparity
both through differences in the impact of childhood
maltreatment and in its prevalence across sexes. Females
are affected by childhood maltreatment differently than
males in terms of exposure and vulnerability [7, 25-29].
Overall, females report childhood maltreatment more
frequently [30, 31], in particular more severe and non-
visible forms such as sexual and emotional abuse
[32-35]; while males are more often exposed to physical
abuse [36]. Sexual and emotional abuse show stronger
associations with internalizing outcomes (e.g., depres-
sion) in females compared to males [8], with overall
higher susceptibility to psychopathology following early
maltreatment exposure [9, 21, 28]. Additionally, child-
hood maltreatment is associated with an earlier age of
depression onset in females compared to males [8]. The
differential exposure is mirrored in the NAKO: 28.7% of
females reported a history of childhood maltreatment,
compared to 23.5% of males [19]. Specifically, females
reported higher rates of sexual (9.7% vs. 2.6%) and
emotional (10% vs. 6.2%) abuse and emotional neglect
(8.5% vs. 6.6%) than males, while males reported slightly
higher frequencies of physical abuse than females (8.4%
vs. 7.8%) [19]. Other German estimates from a na-
tionwide young adult cohort show the same pattern but
overall lower prevalence, with 20.9% of females and
16.1% of males reporting childhood maltreatment [37].
Similar to the NAKO, the largest differences emerged
for sexual (5.3% vs. 1.7%) and emotional abuse (8.8%
vs. 4.8%), while physical abuse (3.9% vs. 3.5%) and
physical neglect (8.5% vs. 8.7%) showed minimal sex
differences [37].

Although the overall link between childhood mal-
treatment and depression is well-established, the evi-
dence on how specific subtypes affect depression risk in
males and females remains inconsistent and sometimes
contradictory [24, 30, 31]. While most studies find no sex
differences [31], MacMillan et al. [32] found a stronger
association between physical abuse and depression in

Sex-Specific Associations of Childhood
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females than males. Thomas et al. [38] reported sig-
nificant positive correlations between emotional abuse
and physical neglect with depression for females, but not
for males. In a study by Zhou et al. [9, 21, 28], all subtypes
were associated with depression in females, while in
males, only emotional abuse and neglect were associated
with depression. Clarifying subtype-specific associations
is essential for understanding the mechanisms through
which childhood maltreatment contributes to depression
risk across sexes.

One way to quantify the contribution of childhood
maltreatment to depression is population attributable
fractions (PAFs; Levin, 1953). PAFs range from 0% to
100% and estimate the share of disease cases in a pop-
ulation that can be attributed to exposure to a specific
risk factor [39], corresponding to the potential reduction
in the disease proportion if exposure to this risk factor
was eliminated [39, 40]. PAFs are determined by both the
strength of the association between risk factor and
outcome and the prevalence of the risk factor and can be
stratified by sex to investigate sex-specific contributions.
Originally developed to assess the impact of a single,
independent risk factor on disease burden, PAFs have
been expanded to account for multiple, potentially
correlated risk factors, thereby better reflecting real-
world exposure patterns [41].

Recently, this approach was applied to quantify the
contribution of childhood maltreatment and its subtypes
to depression. Li et al. [39] estimated that half of MDD
cases worldwide could be attributed to childhood mal-
treatment when the subtypes are considered collectively.
However, PAF varied substantially across maltreatment
subtypes, with emotional abuse and neglect often showing
the largest contributions [39, 42]. While these studies did
not examine sex-specific differences, other research
suggests that these contributions vary between males and
females [40, 43]. One study in Australia found that a
greater proportion of lifetime depression in females
(22.8%) than males (15.7%) could be attributed to sexual
and physical abuse [44]. Moreover, Xiao et al. [43] in-
vestigated all five maltreatment subtypes and sex differ-
ences among students in China but limited their study to
current depressive symptoms. Nevertheless, the results
showed comparable patterns to those for lifetime de-
pression by Li et al. [39] and Moore et al. [44], with
individual contributions of each subtype to depression
(6.1%-29.4%) being consistently higher for females.
Notably, all of these studies relied on a single definition of
depression, leaving it unclear whether subtype-specific
contributions differ across multiple depression outcomes.
Additionally, most studies only consider specific subtypes,
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preventing direct comparison of their relative contribu-
tions to depression burden in both sexes.

The overall aims of the present study were to assess
whether (a) the subtypes of childhood maltreatment
differ in their association with lifetime and current
depression in males and females and (b) sex differences
in both the strength of these associations and the
prevalence of the childhood maltreatment subtypes re-
sult in sex differences in the share of depression that can
be attributed to childhood maltreatment (Table 1). We
disentangle whether sex differences in depression bur-
den reflect differences in exposure prevalence, effect
sizes, or their combined impact. For the present analyses,
baseline data of the NAKO were used. To our knowledge,
this is the largest study investigating sex-specific asso-
ciations of childhood maltreatment with depression and
the first to provide population-based estimates for
Germany.

Methods

The present analysis used data from the baseline
assessment of the NAKO, a prospective, population-
based, long-term cohort study [17] that investigates
the causes, risk factors, and mechanisms of common
diseases.

Sample

Between 2014 and 2019, a total of 205,415 individuals
were recruited from 18 research centers across Germany,
randomly selected from population registries based on
age and sex [17, 45]. Administrative sex was assessed
from registry data at the time point of recruitment. The
recruited sample comprises participants aged 19-72
years, with a higher representation of individuals in the
age groups >40 years. All participants provided written
informed consent before participating in the study.
Participants were excluded if they were unable to provide
explicit consent, answer questions due to insufficient
knowledge of German, or did not complete a minimum
set of questionnaires and assessments, resulting in a final
sample of 205,053 individuals [17]. All participants
underwent a level 1 (L1) program, including interviews
and touchscreen questionnaires, physical and medical
examinations, and the collection of biomaterial [17]. A
subset of ~28% participants underwent a more in-depth
level 2 (L2) assessment. The study was approved by the
Local Ethics Committees of all involved study centers
and conducted in accordance with the Declaration of
Helsinki.
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Measures

Self-Reported Physician’s Diagnosis of Depression

For lifetime depression, in a standardized face-to-face
interview, participants were asked whether they had ever
received a diagnosis of depression from a physician or
psychotherapist (from now on: physician’s diagnosis) [23].

MINI Depression Classification

Additionally, for lifetime depression, the Major De-
pression Module of the Mini-International Neuropsy-
chiatric Interview (MINI, German v5.0.0) was used [46].
All participants received a filter question (‘Have you had
periods of 2 weeks or more during your life when you felt
depressed or disinterested?’). If affirmed, they were asked
about the two cardinal symptoms of depression
(i.e., depressed mood, loss of interest, or pleasure). If any
cardinal symptom was affirmed, only L2 participants
received the remaining MINI questions about symp-
tomatology and impairment. For present MINI analyses,
only L2 participants with a complete MINI classification
were used and dichotomized (positive/negative MINI
classification).

Patient Health Questionnaire

The depression module of the Patient Health Ques-
tionnaire 9 (PHQ-9) [47], comprising nine questions,
was used to measure self-reported depressive symptoms
over the past 2 weeks. A sum score ranging from 0 to 27
was calculated, reflecting the severity of current de-
pressive symptoms [23]. The widely used PHQ-9 cutoft
score of >10 (i.e., moderate to severe depressive episode)
was used for all analyses [48].

Childhood Trauma Screener

The German version of the Childhood Trauma
Screener (CTS) [49], an ultra-short version of the
Childhood Trauma Questionnaire (CTQ) [2], was used
to determine the presence of the five childhood mal-
treatment subtypes using a single item per subtype [49].
Responses to the questions were provided on a five-point
Likert scale [50]. If subjects reported any subtype of
childhood maltreatment, it was scored as any mal-
treatment. For the main analyses, any maltreatment and
all subtypes were analyzed as binary variables (‘no/low
trauma’ or ‘moderate/severe trauma’) based on estab-
lished thresholds [51] (see online suppl. Table S1; for all
online suppl. material, see https://doi.org/10.1159/pps/
aemag008). In an additional sensitivity analysis, the
subtypes were analyzed as five-level categorical variables:
1 = never, 2 = rarely, 3 = sometimes, 4 = often, 5 = very
often.
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Table 1. Overview of statistical analyses for each hypothesis with predictor, outcome, and sex-specific analysis

Aim Statistical analysis Independent variable

Dependent variable

Assessment of sex differences

Childhood maltreatment
and the five subtypes

[binary: “yes”, “no”]

1 Binary logistic
regression with
interaction term

Physician’s diagnosis of depression
[binary: “physician’s diagnosis”, “no
physician’s diagnosis”]

Interaction variable sex [binary:
“male”, “female”]

nou

MINI classification [binary: “positive

MINI classification”,

nou

negative MINI

classification”]
Current depressive symptoms (PHQ-
9 cutoff >10 [binary: “current

depressive symptoms”,

]

no current

depressive symptoms”])

2 Population
attributable fractions

Five subtypes of
childhood maltreatment

[binary: “yes”, “no"]

Physician’s diagnosis of depression
[binary: “physician’s diagnosis”, “no
physician’s diagnosis”]

Stratification by sex [binary:
“male”, “female”]

nou

MINI classification [binary: “positive

MINI classification”,

"o

negative MINI

classification”]
Current depressive symptoms (PHQ-
9 cutoff =10 [binary: “current

depressive symptoms”,

"o

no current

depressive symptoms”])

3 Decomposition
analysis

Independent variable:
sex [binary: “male”,
“female”]

Five maltreatment
subtypes [binary:

”yeS", “no”]

Physician’s diagnosis of depression
[binary: “physician’s diagnosis”, “no
physician’s diagnosis”]

MINI classification [binary: “positive
MINI classification”,
classification”]

Assessed via decomposition
anaylsis (differential exposure
and interaction) [binary: “male”,
“female”]

nou

nou

negative MINI

Current depressive symptoms (PHQ-
9 cutoff >10 [binary: “current

depressive symptoms”,

"o

no current

depressive symptoms”])

Round brackets indicate the coding of a variable. Square brackets specify the measurement scale and levels of the variable.
Regressions were calculated with interactions for the whole sample and sex-stratified without the interaction term. The five
mediators were tested in parallel. Analyses were adjusted for age, age?, and education. PHQ-9, Patient Health Questionnaire 9;

MINI, Mini-International Neuropsychiatric Interview.

Education

Participants’ education levels were categorized ac-
cording to the International Standard Classification of
Education 97 (ISCED97) [52]. Subjects were grouped
into 3 categories: low (level 1/2), intermediate (level 3/
4), and high (level 5/6) education [53]. An additional
category, “in progress” (level 0), was included for
participants, primarily under 30 years of age, who were
still engaged in education or training at the time of the
study.

Relative Income Position

The relative income position assesses the income
position of the individual relative to the overall median
income in Germany. It was derived from the monthly net

Sex-Specific Associations of Childhood
Maltreatment with Depression

income and financial need of the household based on the
equalized disposable income of the European Union
Statistics on Income and Living Conditions [54]. The
relative income position is categorized into five levels
from 1: <60% (at risk of poverty) to 5: 150% and higher
as provided by the socioeconomic NAKO expert
group [55].

Statistical Analyses

Statistical analyses were conducted using R software
(v4.4.0). All analyses were adjusted for the following
sociodemographic variables: age in years, age® (to ac-
count for both linear and nonlinear age effects), and
education level [18], with sex used solely as a
stratification/interaction variable (see below). Education
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level and relative income position were included as
demographic covariates to facilitate comparison with
previous work [18], while recognizing that both may be
downstream consequences of childhood maltreatment
and should therefore not be interpreted as classical
confounders in the estimated associations [56, 57]. Only
subjects with complete information on age (n = 204,725),
sex (n = 204,725), education level (n = 190,290), phy-
sician’s diagnosis of depression (n = 203,152), PHQ-9
(n = 189,340), and CTS (n = 172,038) were included in
the analyses; and for the L2 subset analyses, only subjects
with a complete MINI (n = 57,803) were included in the
analyses (see Fig. 1).

To assess descriptive sex differences across all in-
cluded variables, independent samples ¢ tests (for con-
tinuous variables) and y* tests (for categorical variables)
were used to compare group means and distributions.
Corresponding effect sizes were calculated using odds
ratios (ORs) for categorical variables, Cohen’s d [58] for
continuous variables, and Cramer’s V [59] for ordinal
variables (see Table 2).

To assess whether sex moderates the association be-
tween any childhood maltreatment or its subtypes and
depression, binary logistic regressions were conducted
with childhood maltreatment (any maltreatment and all
subtypes) as predictors and binary depression measures
(physician’s diagnosis, MINI classification, PHQ-9) as
outcomes with sex-by-maltreatment interaction terms
(resulting in 18 regression models: 6 childhood mal-
treatment variables x 3 depression outcomes). Addi-
tionally, 36 sex-stratified models (6 childhood mal-
treatment variables x 3 outcomes x 2 sexes) were cal-
culated separately to examine the simple main effects of
each childhood maltreatment variable on depression
within each sex. A Bonferroni correction across 36 tests
was applied. All interaction and sex-stratified models
were adjusted for age, age?, and education. Sensitivity
analyses were conducted with relative income position as
additional covariate to further account for socioeco-
nomic status. As additional sensitivity analysis, models
were calculated for physician’s diagnosis and PHQ-9 as
outcomes in the L2 subset to assess whether the results
differed from those obtained in the full sample; and
regression models were calculated with CTS subtypes as
tive-level predictors to account for potential dose-
response effects. Bonferroni corrections were applied
analogous to the primary analyses (across 18 tests for
interaction models, across 36 tests for sex-stratified
models).

PAFs [60] were computed to estimate the proportion
of depression cases in the cohort that could be attrib-

6 Psychother Psychosom
DOI: 10.1159/pps/aemag008

utable to childhood maltreatment. Levin’s formula
(1953) was applied,

PAF =P,(RR, - 1) / (1+P,[RR, - 1]), (1)

where P, is the prevalence of the risk factor in the
population and RR. is the risk ratio of exposure to the
risk factor [61]. To demonstrate that the two methods
produce equivalent PAF estimates in our study set-
ting, PAFs were also calculated with Miettinen’s
formula,

PAF = PC(RR,-1) / RR, (2)

where P is the proportion of cases exposed to the risk
factor in the population and RR. is the risk ratio of ex-
posure to the risk factor. To calculate the PAFs, 15 in-
dependent logistic regression models were calculated — one
for each combination of the five maltreatment subtypes
and the three depression outcomes (physician’s diagnosis,
MINI Classification, PHQ-9). Each model was adjusted for
age, age?, and education and was run separately for the
complete sample and stratified by sex. Sensitivity analyses
were performed with additional adjustment for relative
income position as a proxy for socioeconomic status; and
models were estimated using physician’s diagnosis and
PHQ-9 as outcomes in the L2 subset to assess whether the
results differed from those obtained in the full sample.
Estimated marginal probabilities were obtained from those
regression analyses using the R package emmeans [62].
Based on these estimated marginal probabilities, risk ratios
(RRs) were calculated. These RRs were used to compute the
PAFs [63]. Subsequently, individual PAFs were calculated
for each subtype, for the total sample, and stratified by sex.
To account for the intercorrelation of maltreatment sub-
types, individual PAFs were weighted to avoid over-
estimating their contribution to the overall PAF [61]. This
weighting approach was based on tetrachoric correlations
and principal component analysis communalities as a
pragmatic method to account for overlap among correlated
binary risk factors and to reduce double counting of shared
attributable burden; however, it is not uniquely determined
and does not represent a causal decomposition. The
weighting component was determined based on the
communalities of the subtypes, i.e., the shared proportion
of variance among subtypes. These were derived by
computing tetrachoric correlations between the binary
childhood maltreatment variables, followed by a principal
component analysis. Only the first component had an
eigenvalue greater than 1, indicating a reasonable ex-
planatory power; therefore, only its loadings were used to
calculate the weights. Then the sum of squares of all factor
loadings was calculated to extract the communalities. The

Volker et al.



Fig. 1. Flowchart of sample selection
displaying exclusion criteria. The figure
illustrates the number of excluded subjects
and the resulting sample sizes due to
missing values. NAKO, German National
Cohort; MINI, Mini-International Neuro-
psychiatric Interview.

Sex-Specific Associations of Childhood
Maltreatment with Depression

Baseline Assessment of the NAKO
(2014 - 2019)
(N =204,791)
L2 participants
(n = 60,431)

Exclude participants older than 72 years

Keeping subjects < 72 years
(n =204,729)

Age (n = 204,725)
Sex (n = 204,725)

Retain participants with complete information on:

Education level (n = 190,290)

Childhood Trauma Screener (n = 172,038)
Physician’s diagnosis of depression (n = 203,152)
Patient Health Questionnaire 9 (n = 189,340)

Analyzed data set with complete
information on core variables for all
participants
(n = 159,045)

Sensitivity analysis set
(n =149,680)

L2 participants in analyzed dataset
(n=47,748)

Exclude participants with incomplete information
on MINI classification (n = 1,901)

L2 analysis dataset (MINI classification)
(n = 45,847)
L2 sensitivity analysis set
(n = 43,182)
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Table 2. Descriptive statistics and association estimate of all used variables for the total sample and separated by sex

Total Males Females Association estimate p value
(N =159,045) (n=280519) (n=78526) for sex difference
Age (mean=SD) 48.6 (12.8) 48.9 (12.9) 48.3 (12.8) d = 0.05° <0.001**
Sex (male) 50.6% - - - -
Education, % - - - V=o0.10° <0.001**
Education high 56.6% 61.6% 51.6% - -
Education medium 39.2% 34.7% 43.8% - -
Education low 1.7% 1.3% 2.1% - -
Education in progress 2.5% 2.5% 2.6% - -
Physician’s diagnosis of depression, %  13.9% 10.1% 17.7% OR =1.91 [1.85,1.96] <0.001**
MINI classification<, % 14.6% 11.9% 17.6% OR = 1.58 [1.50, 1.67]  <0.001**
PHQ-9 =10, % 7.5% 5.9% 9.0% OR = 1.58 [1.52, 1.64] <0.0071**
CTS any maltreatment, % 25.7% 23.2% 28.3% OR = 1.31[1.28, 1.34]  <0.001**
CTS sexual abuse, % 6.0% 2.5% 9.5% OR = 4.08 [3.88, 4.29] <0.001**
CTS physical abuse, % 8.0% 8.3% 7.7% OR = 0.93 [0.89, 0.96] <0.001**
CTS emotional abuse, % 8.0% 6.2% 10.0% OR =1.68 [1.62, 1.74]  <0.0071**
CTS emotional neglect, % 7.4% 6.4% 8.3% OR =1.32[1.27,1.37]  <0.0071**
CTS physical neglect, % 9.7% 9.8% 9.7% OR = 0.99 [0.96, 1.03] 0.69

Descriptive results are given as mean values (standard deviation) for continuous variables. For categorical variables (physician’s
diagnosis, MINI, binary PHQ-9, and binary CTS), the values display frequencies (% yes). T tests (continuous) and x? tests (cat-
egorical) for independent samples were performed to compare means and frequencies between the sexes. ORs with 95%
confidence intervals for categorical variables, Cohen’s d for continuous variables, and Cramér’s V for ordinal variables are reported
as effect sizes. MINI, Mini-International Neuropsychiatric Interview; PHQ-9, Patient Health Questionnaire; CTS, Childhood Trauma
Screener; OR, odds ratio. N, total number of participants in the sample; n, number of participants in sex-stratified groups. **p <
0.001. @Very small effect. ®°Small effect. “Data for MINI classification were available for 45,847 participants.

weighting factor was determined according to its com-
munality (weight (w) = 1 - communality). Afterward, the
individual PAFs were multiplied by their respective weights
and aggregated into a comprehensive overall PAF,

overall PAF =1 - [(1 - w*PAF1) (1 - w*PAF2)
(1 - w*PAF3)...]. (3)

Finally, individual weighted PAFs were recalculated
by multiplying them by the overall PAF [61]. All applied
statistical analyses are listed in Table 1. To evaluate the
significance of sex differences in the sex-stratified PAF
estimates (18 comparisons: overall PAF and five subtype
PAFs for physician’s diagnosis, MINI classification, and
current depression), the difference between males and
females was calculated for each of 5,000 bootstrap re-
samples (i.e., PAF,4ies = PAFfpales). Then, p values were
calculated based on the empirical bootstrap distribution
of this difference. Specifically, for each of 5,000 bootstrap
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resamples, the difference between conditions was re-
calculated, yielding a distribution of bootstrap differ-
ences. The p value was defined as the proportion of
bootstrap samples in which the estimated difference had
the opposite sign to the observed original difference. To
obtain a two-sided p value, this proportion was multi-
plied by two. In cases where no bootstrap estimates in the
opposite direction to the original observations were
obtained, p values corresponded to p < 0.0004 (i.e., fewer
than 2/5,000). Frequencies, means, ORs, marginal risks,
PAFs, and RRs are reported with unadjusted 95%
confidence intervals (CIs). For the PAFs, 95% Cls were
obtained using bootstrapping with 5,000 resamples
separately for each sex (2.5% and 97.5% quantiles) [64].

As a sensitivity analysis, we estimated the total PAF
across all childhood maltreatment subtypes using a joint-
exposure approach. We defined a single categorical
exposure variable representing all possible combinations
of the five childhood maltreatment subtypes, such that
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each participant was assigned to one mutually exclusive
exposure profile. This parameterization avoids overlap
and potential double counting across correlated risk
factors. We then fitted a regression model including this
joint-exposure variable and relevant covariates and es-
timated the total joint PAF by comparing the mean
predicted outcome risk under the observed exposure
distribution with the mean predicted risk under a
counterfactual scenario in which all participants were
assigned to the jointly unexposed profile. Formally, the
total joint PAF was calculated as

Robs — Rc f

PAF =
Robs

4)
where Ry, is the observed mean predicted risk and R ¢is
the mean predicted risk under the jointly unexposed
counterfactual. This analysis was intended to evaluate
the robustness of the overall attributable burden to the
method used to combine correlated exposures, rather
than to distribute burden across individual risk factors.

Bonferroni correction was applied to the primary
analyses to adjust p values for 18 comparisons (i.e., three
depression measures x six childhood maltreatment
measures: any maltreatment and five childhood mal-
treatment subtypes), using the number of tested sex
interactions and sex differences in PAFs, respectively
[65]. Bootstrapped p values for the PAF compari-
sons, <0.0004, are reported as the corresponding ad-
justed p value: p,g4; <0.0072. Effects in the sex-stratified
regression analyses were corrected for 36 comparisons
using the Bonferroni method (i.e., three depression
outcomes X six maltreatment measures X two sexes), and
adjusted p values (p,qj) were reported. Sensitivity ana-
lyses and PAF calculations with Miettinen’s formula
were conducted to assess robustness and equivalence of
estimates and were therefore not treated as independent
tests requiring further multiple testing correction.
Graphics were created with the R package ggplot2 [66].

To assess the extent to which sex differences in
childhood maltreatment prevalence or sex-specific as-
sociations between childhood maltreatment and de-
pression account for the higher prevalence of depression
in females, separate decomposition models were esti-
mated for each depression outcome. Analyses were based
on logistic regression models including sex, the five
childhood maltreatment subtypes, age, agez, education,
and interactions between sex and each maltreatment
subtype. Childhood maltreatment subtypes were ana-
lyzed simultaneously, thereby accounting for their in-
tercorrelations. The decomposition was performed using
standardized predicted probabilities derived from the
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fitted models. First, the female-male difference in pre-
dicted depression risk was estimated under the observed
data. Counterfactual predictions were then generated by
replacing the observed joint distribution of childhood
maltreatment among females with the corresponding
distribution observed among males, while leaving all
other covariates unchanged, to estimate the contribution
of differential exposure. Then, sex-by-maltreatment
interaction terms were removed from the prediction
model, thereby constraining the associations between
childhood maltreatment and depression to be identical
for females and males, to estimate the contribution of
sex-specific associations. Differential exposure and effect
modification components were calculated using Shapley
decomposition, averaging estimates across the two
possible sequences of standardizing the childhood
maltreatment distribution and removing interaction
effects. Results are presented as absolute risk differences
and as the proportion of the observed female-male
difference in depression attributable to differential ex-
posure, effect modification, and the remaining unex-
plained component.

This analysis was preregistered on the Open Science
Framework (OSF; https://ost.io/ezjyv) [67]. Boot-
strapped analyses estimating confidence intervals of the
PAFs, p values for PAF differences, and the additional
calculation of PAFs with Miettinen’s formula, sensitivity
and decomposition analyses were added to the analysis
plan after preregistration. The number of comparisons
used for Bonferroni correction of the sex-stratified main
effects was revised from the preregistered 18 tests to 36
tests to better capture the actual number of tests.

Results

Descriptive Statistics

Descriptive statistics are presented in Table 2. The
final sample included 159,045 participants (mean age =
48.6 years, SD = 12.8; 49.4% female; see Fig. 1, and online
suppl. Table S2 for valid cases and missings of dependent
and independent variables). Overall, 13.9% (17.7% of
females, 10.1% of males) of the sample reported a
physician’s diagnosis and 7.5% (9.0% of females, 5.9% of
males) reported current depressive symptoms. Of the L2
participants, 14.6% (17.6% of females, 11.9% of males)
received a MINI classification. Childhood maltreatment
was more common among females (28.3%) than males
(23.2%). The prevalence of maltreatment subtypes across
both sexes ranged from 6.0% to 9.7%. Females reported
considerably higher frequencies of sexual abuse,
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emotional abuse, and emotional neglect. Conversely,
males were more often exposed to physical abuse than
females. For all variables of interest, significant sex
differences were observed for group means and distri-
butions (all p < 0.001) except for physical neglect (p =
0.69; see Table 2).

Associations of Childhood Maltreatment with

Depression and Potential Sex Interactions

In the complete sample, any maltreatment showed a
significant association with lifetime depression (ORpysician’s
diagnosis = 2:45, 95% CI [2.38, 2.53]; ORypng = 2.30, 95% CI
[2.18, 2.43], all p,y; < 0.001) and current depressive
symptoms (OR = 2.90, 95% CI [2.79, 3.02], paq; < 0.001). A
significant sex interaction was observed for physician’s
diagnosis (B = 0.13, SE = 0.03, z = 4.23, p,y < 0.001),
indicating a stronger association between any maltreatment
and physician’s diagnosis in females (OR = 2.53, 95% CI
[2.43, 2.62]), compared to males (OR = 2.19, 95% CI [2.09,
2.30]), but no sex x any maltreatment interaction was found
for MINI classification (B = 0.10, SE = 0.06, z = 1.79, Padj =
1,000; ORgumates = 2.36, 95% CI [2.19, 2.54]; OR pajes = 213,
95% CI [1.95, 2.31]), and current depressive symptoms (B =
0.04, SE = 0.04, z = 0.90, i = 1,0005 ORpeppates = 2.88, 95%
CI [2.73, 3.03]; ORpales = 2.80, 95% CI [2.63, 2.97]; Fig. 2,
online suppl. Tables S3-S6). Marginal risks are shown in
online supplementary Figures S1-S3. Sensitivity analyses
with SES and in the L2 subset are consistent with these
results (online suppl. Tables S7-S14).

Associations of Childhood Maltreatment Subtypes

with Depression and Potential Sex Interactions

Each maltreatment subtype was significantly, but with
varying association strengths, associated with an increased
frequency of lifetime and current depression across sexes
(all pagj < 0.001) except for the association between physical
neglect and lifetime depression in males (physician’s di-
agnosis: Dadj = 1,000, MINI: Dadj = 1,000). Signiﬁcant sex
interactions in physician’s diagnosis were observed for
sexual abuse (B = —0.22, SE = 0.06, z = -3.78, Padj = 0.003)
with stronger associations in males (OR = 3.23, 95% CI
[2.91, 3.57]) than in females (OR = 2.61, 95% CI [2.48,
2.75]) and for physical abuse ( = 0.14, SE = 0.04, z = 3.21,
Padj = 0.024) and physical neglect (f = 0.21, SE = 0.05, z =
4.41, pag;i < 0.001) with stronger associations in females
(ORhysical abuse = 2.74, 95% CI [2.59, 2.90], ORhysical ne-
gect = 1.36, 95% CI [1.28, 1.44]) than males (ORpysica
abuse = 2.36,95% CI [2.21, 2.52], OR jpyical neglect = 1.08, 95%
CI [1.00, 1.16]). All interactions for MINI classification and
current depression were consistent in direction with those
for physician’s diagnosis; however, they did not reach
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significance (all p,q4; > 0.05; see Fig. 2; online suppl. Tables
§3-86). Marginal risks are shown in online supplementary
Figures S1-S3. Sensitivity analyses with SES are consistent
with these results (online suppl. Tables S7-S10). The as-
sociations observed in the sensitivity analyses with the L2
subset are consistent (online suppl. Tables S11-S14);
however, the association between physical neglect and
physician’s diagnosis was not significant (online suppl.
Table S11). Sensitivity analyses using the five-level CTS
subtypes largely confirmed the main findings. Across males
and females, higher frequencies of childhood trauma were
generally associated with progressively greater odds of
depression, indicating clear dose-response relationships,
particularly for emotional abuse and emotional neglect
(online suppl. Tables S15-S16). In addition, the interaction
models revealed some level-specific associations that were
not apparent in the binary models (e.g., emotional neglect
showed significant sex interactions for physician’s diag-
nosis and PHQ-9), suggesting that dichotomization may
have obscured heterogeneity across exposure levels (online
suppl. Table S17).

Population Attributable Fractions for Depression

Overall and Stratified by Sex

The overall PAF for the share of lifetime depression
associated with the five maltreatment subtypes across the
whole sample was 26.2% for physician’s diagnosis (95%
CI [25.40, 27.08]) and 21.2% for MINI classification
(95% CI [19.76, 22.71]). The estimates for individual
subtypes, weighted by their communalities, ranged from
1.5% to 7.5% for physician’s diagnosis and from 0.8% to
6.4% for MINI classification, with the highest PAFs for
emotional abuse (physician’s diagnosis: 7.5%; MINI:
6.4%) and neglect (physician’s diagnosis: 6.5%, MINI:
5.1%; online suppl. Table S18). Sex-stratified analyses
(Fig. 3, online suppl. Tables S19-S20) revealed signifi-
cantly higher overall PAFs in females than males (all
Padj < 0.007): Among females, 28.5% (95% CI [27.3%,
29.7%]) for physician’s diagnosis and 24.5% (95% CI
[22.4%, 26.6%]) for MINI classification were associated
with childhood maltreatment. For males, 20.9% (95% CI
[19.6%, 22.3%]) of physician’s diagnosis and 16.0% of
MINI classification (95% CI [14.1%, 18.0%]) were linked
to childhood maltreatment. In females, individual PAFs
for subtypes ranged from 2.0% to 7.9% for physician’s
diagnosis and 1.2%-6.8% for MINI classification, and in
males, individual PAFs for subtypes ranged from 0.6% to
6.2% for physician’s diagnosis and 0.2%-5.4% for MINI
classification. For both sexes, emotional abuse and ne-
glect showed the largest PAF estimates, and for females,
sexual abuse also showed the largest PAF estimates.
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Fig. 2. Odds ratios of childhood maltreatment and its subtypes with lifetime depression and current depressive
symptoms, stratified by sex. Odds ratios are presented with 95% confidence intervals. **p,4; < 0.001. *pog; < 0.05
for the interaction effect. a Physician’s diagnosis. b MINI classification. ¢ PHQ-9.

Emotional (PAFfmaes = 7.9%; PAF e = 6.2%) and
sexual (PAFmales = 6.7%; PAF a1es = 2.9%) abuse and
physical (PAFfemales = 2.0%; PAF . = 0.6%) and
emotional neglect (PAF¢ a1es = 6.8%; PAF 416 = 6.0%)
were associated with significantly higher PAF estimates
for physician’s diagnosis in females than in males (all
Padj < 0.005). Physical abuse was the only subtype that
did not show a significant difference for physician’s
diagnosis between males and females (PAF gy a1es = 5.1%;
PAF paes = 5:2%, Pag; = 1,000).

For MINI classification, sexual abuse (PAFimales =
6.3%; PAF s = 2.1%) and emotional neglect (PAFg.
males = 5.8%; PAF, .1es = 4.2%) were associated with
significantly higher PAF estimates in females than males
(all pagj < 0.007). For current depressive symptoms, the
overall PAF across the five maltreatment subtypes was
33.4% (95% CI [32.2%, 34.6%]), with individual subtype
estimates ranging from 2.6% to 9.6%. The highest PAFs
were observed for emotional abuse (PAF = 9.6%) and
neglect (PAF = 8.4%, Fig. 3).
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The overall PAF for current depressive symptoms was
significantly greater in females than in males (p.4 <
0.005). In females, 36.1% (95% CI [34.5%, 37.7%]) of
current depression was estimated to be associated with
the five subtypes of maltreatment, compared with only
28.4% (95% CI [26.7%, 30.2%] in males).

For current depression, higher PAFs in females than
in males were observed for emotional (PAFfaes =
10.2%; PAF e = 8.2%, pagi < 0.005) and sexual
(PAFfemales = 8.0%; PAF 165 = 3.3%, pagj < 0.005) abuse,
whereas for emotional neglect and physical subtypes, no
significant sex difference was found (all p,4; > 0.05).
Comparisons between the sex-stratified PAFs are pre-
sented in online supplementary Table S21. The PAFs
calculated with Miettinen’s formula were identical to
those calculated with Levin’s formula (see also [68]).

Sensitivity analyses using the joint-exposure approach
yielded lower overall PAF estimates, although the overall
pattern of findings remained unchanged. The PAF es-
timates across the complete sample were 22.8% (95% CI

Volker et al.
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Fig. 3. PAFs of childhood maltreatment and its subtypes for lifetime depression and current depressive
symptoms among males and females. PAF, population attributable fraction. Ny,qes = 80,519. Nppares = 78,526.
Sums of individual PAF estimates may differ slightly from overall PAF estimates due to rounding. a Physician’s

diagnosis. b MINI classification. ¢ PHQ-9.

[22.0%, 23.7%]) for physician’s diagnosis, 19.2% (95% CI
[18.2%, 21.0%]) for MINI classification, and 29.0% (95%
CI [27.8%, 30.2%]) for current depressive symptoms,
corresponding to a 9%-13% lower PAF observed with
the joint-exposure approach. Additionally, females
showed higher overall PAFs than males across all out-
comes (physician’s diagnosis: 24.0% vs. 19.2%; MINI
classification: 21.2% vs. 16.5%; current depressive
symptoms: 30.4% vs. 26.1%; all p,4; < 0.001, online suppl.
Table $22), with PAFs being consistently lower with the
joint-exposure approach except for the MINI classifi-
cation in males. These findings indicate that although the
estimated magnitude of the PAFs varies depending on
the approach used to account for correlated childhood
maltreatment exposures, the conclusions regarding the
relative burden of childhood maltreatment and the
observed sex differences were robust. The other sensi-
tivity analyses adjusting for SES and in the L2 subset
yielded comparable results to the main analyses (online
suppl. Tables $23-S29).

Disparity Decomposition of Sex Differences in

Depression by Childhood Maltreatment

Model-based disparity decomposition indicated that
childhood maltreatment accounted for approximately one-
fifth of the observed female excess in depression (physi-
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cian’s diagnosis: 19.2%, MINI classification: 21.8%, PHQ-9:
22.4%). Most of this contribution was associated with
females’ higher prevalence and joint distribution of
childhood maltreatment (23.3-37.0% of the observed
disparity), whereas sex-specific differences in the associa-
tions between maltreatment and depression contributed
little and slightly reduced the overall disparity (—4.2%
to —14.6%). These findings suggest that higher exposure to
childhood maltreatment, rather than greater susceptibility
to its depressive effects, accounted for most of the
maltreatment-related component of the sex gap in de-
pression (online suppl. Table S30; online suppl. Figure S4).

Discussion

This study investigated sex-specific associations be-
tween childhood maltreatment and both lifetime and
current depression in a large population-based cohort
(NAKO). While depression was substantially more
prevalent in females, sex differences in childhood mal-
treatment varied by subtype. Childhood maltreatment
was associated with increased depression risk in both
sexes, with subtype-specific associations varying by sex
and a greater overall contribution to depression rates
observed in females.
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Across both sexes, any maltreatment and the single
maltreatment subtypes showed ORs of >2 for both de-
pression measures, with emotional subtypes — and for
males, also sexual abuse — showing the strongest asso-
ciations (OR >3). Physical neglect showed substantially
lower associations with depression (all OR <1.5; and
nonsignificant for physician’s diagnosis in males and for
MINT overall and in males), consistent with previous
analyses of the NAKO dataset [18, 19].

Any maltreatment showed a significant interaction
with sex for physician’s diagnosis only, with a stronger
association in females, which is in line with previous
studies, showing that females are more prone to develop
lifetime depression than males after childhood mal-
treatment [28, 29]. Similarly, sex interactions of mal-
treatment subtypes were only observed for physician’s
diagnosis, with stronger associations for physical sub-
types in females and for sexual abuse in males. These
findings have been reported in a recent article based on
the NAKO dataset, examining lifetime depression [19].
The outcome-specific pattern for physician’s diagnosis
may partly reflect differences in ascertainment rather
than etiological mechanisms alone, as diagnoses depend
on help-seeking behavior, access to care, and diagnostic
practices, which are known to vary by sex, whereas self-
reported symptoms may be less influenced by such
factors [69, 70]. While a meta-analysis from Gallo et al.
[9] reported consistent but nonsignificant sex differences
for physical abuse, stronger but also non-significant
associations between sexual abuse and depression in
females than males were found. This may reflect dif-
ferences in outcome definitions or sample composition
across studies. In the present study, a possible expla-
nation for the stronger association with sexual abuse in
males may be underreporting due to stigma, shame, and
gender stereotypes, which might intensify its psycho-
logical impact [4]. In contrast, the weaker association
between physical abuse and neglect and lifetime de-
pression in males may reflect their lower tendency to
perceive such events as traumatic [8]. Males are often
socialized to be tough, resilient, and independent and
tend to perceive life events as more controllable [8, 71].
Sex-specific social norms may promote more adaptive,
problem-focused coping in males, but also externalizing
behaviors (e.g., aggression or substance abuse). In
contrast, females may be more prone to emotion-focused
coping or internalizing responses [7, 8, 71].

As the results from this study and the existing evidence
from other studies on the sex-specific impact of the
subdimensions remain inconsistent, conclusions should
be drawn with caution. While the main analyses were
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based on established CTS cutoffs commonly used in the
literature, the sensitivity analyses indicated that the as-
sociations between childhood trauma and depression are
not always adequately captured by a binary classification.
Future research may therefore benefit from modeling the
original CTS response categories to better characterize
dose-response patterns and identify nuanced sex-specific
associations across levels of trauma exposure. Given that
the NAKO comprises the largest sample among these
studies, the significant sex-specific associations observed
for three of five subcategories on physician’s diagnosis
indicate that sex plays a role in the associations.

The PAFs indicated that a notable share of depression
occurrences in the NAKO sample is associated with
childhood trauma, with the highest estimates for emo-
tional subtypes. Sex-stratified PAFs revealed that, con-
sistent with previous articles, a significantly higher
proportion of depression cases in females was associated
with childhood maltreatment than in males [40, 43, 44],
with nearly all subtypes more strongly associated with
depression in females, particularly the emotional sub-
types and sexual abuse. The findings highlight that, in
addition to the strength of the observed associations, the
prevalence of the subtypes substantially contributes to
the PAFs. For instance, although sexual abuse had a
stronger association with physician’s diagnosis in males
(ORpmales = 3.20, ORgemales = 2.65), it was about 3.5 times
more prevalent among females, therefore explaining
proportionally more of female depression cases. This
offers a potential explanation of the stronger association
of sexual abuse and depression in males, as they appear
to have less male counterparts with comparable expe-
riences and may experience stronger stigmatization.
Additionally, males were found to disclose sexual abuse
less often, suggesting a high number of undetected cases.
Given the 2:1 female-to-male ratio in overall depression
prevalence, close to an estimated five out of six de-
pression cases attributable to sexual abuse were observed
in females. The disparity decomposition indicates that
sex differences in childhood maltreatment prevalence
and effects contribute to a meaningful but moderate
proportion of the higher depression prevalence in fe-
males for the investigated depression outcomes. Nev-
ertheless, the majority of the sex differences in depres-
sion remained independent of childhood maltreatment,
highlighting that additional biological, social, or sex-
specific mechanisms likely contribute to higher de-
pression risk in females. Importantly, the disparity was
largely driven by sex differences in the prevalence of
childhood maltreatment subtypes rather than by sex-
specific differences in their associations with depression.
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Despite the observed sex differences in the present
study, the results demonstrate that childhood trauma
significantly influences and contributes to depression in
both sexes. Most maltreatment subtypes show sub-
stantial associations with depression in both sexes
(OR >2); except for physical neglect. The PAF models
indicate that childhood maltreatment accounted for
20.9%-36.1% of NAKO depression cases, corresponding
to a large share of NAKO depression occurrences in both
sexes. The lower end of the PAF range is consistent with
a recent study by Grummitt et al. [72], estimating that
approximately 21% of depression cases in Australia were
attributable to childhood maltreatment. Together, these
findings suggest that childhood maltreatment represents
an important shared pathway to depression in both
sexes, contributing proportionally — and even more so in
absolute numbers - to the population burden of de-
pression among females than among males.

The present study has substantial strengths. It was
carried out using data from the largest available dataset
with CTS data from Germany to our knowledge. This
allowed analyses with high statistical power [73], and the
comprehensive investigations of sex-specific associa-
tions, and the investigation of childhood maltreatment
subtypes and different depression definitions. Calcu-
lating PAFs not only takes into account both the asso-
ciation between childhood maltreatment and depression
and the prevalence of the risk factors but also the in-
terrelatedness of the maltreatment subtypes [33], of-
fering a broader understanding of the potential reduc-
tion in depression cases if exposure to childhood mal-
treatment were eliminated.

This study has several limitations. First, the retro-
spective self-report measures (i.e., CTS, physician’s
diagnosis, MINI) [74] are susceptible to biases, par-
ticularly for sensitive information such as childhood
maltreatment which some individuals might be un-
willing to disclose [50]. Moreover, individuals with
(current) depression may recall childhood experiences
more negatively [74]. Additionally, the CTS measures
each subtype with a single item, which may limit the
depth and specificity compared to the full CTQ or
impact effect estimates [75]. Furthermore, information
on the timing and severity of childhood maltreatment
was not recorded [16, 18]. Notably, physical neglect
was the only subtype with a nonsignificant association
with the MINI across sexes and lifetime depression in
males. This may result from low item sensitivity,
meaning that the item insufficiently captures its
breadth and severity and leading to underreporting and
attenuation of the association [51]. Additionally, prior
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findings indicate that the physical neglect item shows
inconsistent reliability, comparatively low correlations
with related measures, and unsatisfactory internal
consistency, suggesting it may not be well differenti-
ated from other subscales [49, 76]. Nonetheless, the
five-item CTS is an economical approach, suitable for
large-scale cohorts like the NAKO. Furthermore,
participants over 40 years of age were oversampled,
which limited the sample’s representativeness. Al-
though the response (~15.6%) is relatively high for a
large-scale cohort study [45, 77], selection bias remains
relevant, as participants with low SES, who are more
often affected by childhood maltreatment [50] and
depression [23], and individuals with severe depression
are likely underrepresented in the sample. Further,
primary models were only adjusted for age, age?, and
education, leaving residual confounding likely. A re-
cent meta-analysis of quasi-experimental studies found
that associations between childhood maltreatment and
mental health outcomes were substantially attenuated
after rigorous adjustment for shared genetic and en-
vironmental confounding, although a significant as-
sociation remained, suggesting that both causal effects
and residual confounding contribute to observed as-
sociations [78]. Therefore, the present findings should
not be interpreted as establishing causality. Accord-
ingly, PAFs represent model-based estimates under
specific assumptions rather than true causal propor-
tions of depression cases. Moreover, non—binary sex
has not been assessed in the NAKO, potentially
masking effects specific to intersex individuals. Fur-
thermore, sex information derived from the residency
register reflects administrative sex rather than bio-
logical sex characteristics or gender identity. Until
2018, administrative classification allowed only binary
biological sex (female/male). A third category (diverse)
was introduced in 2018 [79]. In 2024, Germany passed
a law that simplifies applications to change registered
gender entries [80]. Changes to registered sex prior to
this law were very rare; therefore, it can be assumed
that the administrative sex recorded in the NAKO
between 2015 and 2019 largely corresponds to bio-
logical sex at birth. Using gender identity instead of
biological sex might have yielded different effects
specific to a female, male, and diverse (i.e., transgender
and non-binary) gender identity. A recent review by
Arena et al. [81] has found that transgender individuals
more frequently reported adverse childhood experi-
ences than cisgender individuals, highlighting the need
to investigate transgender-specific effects of childhood
maltreatment on mental health.
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Given the cross-sectional design of the present
analysis, future longitudinal NAKO data [17] will pro-
vide more valuable insights into the childhood
maltreatment-depression relationship and its public
health implications. Further research should also inte-
grate biological factors, social networks, and socio-
behavioral measures that may influence subtype-
specific and sex-specific associations [9, 11, 71, 82].

Conclusion

The findings highlight the significant impact of
childhood maltreatment and its subtypes on both lifetime
and current depression, with sex-specific associations
observed only for physician’s diagnosis. To our knowl-
edge, this is among the first large population-based studies
differentiating subtype-specific childhood maltreatment
associations with both lifetime and current depression. A
substantial share of depression cases, especially among
females, was associated with childhood maltreatment.
Sex-specific prevention and coping strategies could help
reduce overall depression prevalence [83].
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