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Exploring the relationship between childhood
maltreatment and cognitive bias in Chinese adults
with major depressive disorder
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Qiangli Dong1, Liang Zhang1, Ping Wan2, Hua Guo2, Futao Zhao2, Mei Liao1, Bangshan Liu1✉, Yan Zhang1 &

Lingjiang Li1

This study aims to explore how different forms and cumulative experiences of childhood

maltreatment (CM) relate to cognitive biases. A total of 121 participants diagnosed with

major depressive disorder (MDD) and 120 healthy controls (HC) were recruited for this

cross-sectional study. CM and cognitive biases were assessed, respectively, utilizing the

Childhood Trauma Questionnaire and the Cognitive Bias Questionnaire. The latter evaluates

two distinct dimensions of cognitive biases: depression and distortion, according to which

cognitive characteristics were categorized into four combinations: depressed-distorted (D-

D), depressed-nondistorted (D-ND), nondepressed-distorted (ND-D), and nondepressed-

nondistorted (ND-ND). The Childhood Maltreatment Count (CMC) was defined as the

cumulative count of distinct CM types. The findings indicate the association between CM and

cognitive bias among the participants. In the MDD cohort, a significant association was

observed between higher physical neglect scores and diminished ND-ND scores (β= –0.297,

p= 0.012). In the HC group, no comparable relationship was identified. Furthermore, CMC

was significantly correlated with decreased ND-ND scores both in the MDD group

(β=−0.273, p= 0.006) and the HC group (β=−0.234, p= 0.010). This study underscores

the significance of investigating the repercussions of physical neglect in MDD patients.

Moreover, increased childhood trauma counts may function as a predisposing factor for more

pronounced cognitive bias, with potential implications for clinical interventions and future

research in diverse cultural contexts.
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Introduction

Childhood maltreatment (CM), encompassing physical,
emotional, and sexual abuse, as well as neglect, has a
profound and long-lasting impact on individuals, influ-

encing their emotional, social, and psychological development
(Cohen et al., 2014). Research has consistently demonstrated that
CM significantly increases the risk of various mental health dis-
orders, particularly Major Depressive Disorder (MDD) (Zhou
et al., 2022). MDD is a debilitating condition characterized by
persistent feelings of sadness, worthlessness, and loss of interest,
severely affecting an individual’s ability to function in daily life
(Otte et al., 2016). Those who have experienced CM are at higher
risk for depression due to the psychological and emotional scars
left by early life adversities (Nelson et al., 2017a). One key psy-
chological mechanism underlying MDD is the presence of cog-
nitive biases (Fossati, 2018). Cognitive biases refer to the distorted
thinking patterns and negative cognitive schemas that shape how
individuals perceive and interpret the world around them (Kor-
teling & Toet, 2020). These biases often manifest as negative self-
schemas, where individuals view themselves in a consistently
negative light, and attentional biases, where negative stimuli are
more readily noticed and processed (Mehl et al., 2018). These
cognitive distortions significantly contribute to the development
and maintenance of depressive symptoms by reinforcing feelings
of helplessness and hopelessness (Milligan, 2013). Existing lit-
erature has suggested that CM is a critical factor in the devel-
opment of these cognitive biases (Su et al., 2019). Children who
experience maltreatment are more likely to internalize negative
beliefs about themselves and the world, which later emerge as
maladaptive cognitive patterns in adulthood. These biases not
only exacerbate depressive symptoms but also increase vulner-
ability to emotional dysregulation and interpersonal difficulties
(Bennett et al., 2023). Thus, understanding how CM influences
cognitive biases is essential for comprehending the complex
dynamics that lead to depression, particularly among adults
with MDD.

The relationship between CM and cognitive biases is complex
and multifaceted. Cognitive biases such as negative self-schemas
(Mehl et al., 2018), selective attention to negative stimuli (Ao
et al., 2020), and biased interpretations of events (Marsh, 2022)
have been shown to contribute to the onset and persistence of
MDD significantly. These biases can be understood as cognitive
distortions that cause individuals to interpret the world through a
negative lens, reinforcing depressive symptoms and further per-
petuating negative emotional states. Early experiences of CM have
been found to shape cognitive patterns in such a way that indi-
viduals are more likely to adopt distorted and maladaptive
thinking styles in adulthood (Pilkington et al., 2021). CM, par-
ticularly emotional and physical abuse, can distort an individual’s
sense of self-worth, leading to a negative view of the world and an
inability to process information in a balanced way. This cognitive
distortion makes it harder for individuals to challenge negative
thoughts and emotions, ultimately increasing their vulnerability
to mental health issues such as MDD (Serine, 2016). Further-
more, cognitive biases, especially those related to negative self-
perception and the tendency to ruminate on negative experiences,
can significantly intensify the emotional distress caused by CM
(Zhang et al., 2024). These biased thinking patterns may
exacerbate feelings of helplessness and hopelessness, which are
hallmark features of depression. Thus, understanding how CM
contributes to the development of these cognitive biases is
essential for identifying the pathways through which childhood
experiences influence adult mental health. In sum, the interplay
between CM and cognitive biases creates a cyclical pattern in
which maltreated individuals are more likely to develop negative
cognitive patterns that increase their susceptibility to depression.

This study seeks to explore this relationship more deeply,
focusing on how CM influences cognitive biases in Chinese adults
with MDD.

Theoretical framework
The connection between CM and cognitive biases in the devel-
opment of MDD can be explained through established psycho-
logical theories. One of the most influential frameworks in
understanding depression is Beck’s Cognitive Theory of Depres-
sion (Beck, 1967), which posits that individuals with depression
often hold negative cognitive schemas that shape how they per-
ceive themselves, the world, and the future. These schemas lead to
biased thinking, where negative events are overemphasized, and
positive experiences are ignored or discounted. Individuals with
MDD often interpret situations through a lens of hopelessness
and helplessness, reinforcing the depressive cycle (Milligan,
2013). In the case of individuals who have experienced CM, these
negative cognitive schemas are likely formed during early devel-
opment, where experiences of abuse or neglect lead to the for-
mation of distorted self-perceptions and maladaptive cognitive
patterns (Mehl et al., 2018). CM can exacerbate existing cognitive
vulnerabilities, making it harder for individuals to engage in
adaptive coping mechanisms and leading to persistent cognitive
biases that contribute to ongoing depressive symptoms (Serine,
2016). This theory aligns with the idea that CM acts as a catalyst
for the formation of biased thinking and that these biases, in turn,
fuel depression.

Additionally, the Broaden-and-Build Theory of positive emo-
tions (Fredrickson, 2001) provides insight into how mindfulness,
a key factor in emotional regulation, might mediate the effects of
cognitive biases. The theory suggests that positive emotions foster
resilience, flexibility, and cognitive reappraisal, which can miti-
gate the negative effects of maladaptive cognitive patterns. This
theoretical backdrop supports the notion that enhancing mind-
fulness can help individuals with CM and MDD regulate emo-
tional responses and reduce cognitive biases that perpetuate the
depressive cycle. Finally, the Biopsychosocial Model (Engel, 1977)
offers a comprehensive understanding by incorporating biologi-
cal, psychological, and social factors in the study of mental health.
CM is a social stressor that influences both biological (neuro-
biological changes) and psychological factors (cognitive patterns),
which contribute to the development of depression (McCrory
et al., 2022). This model underscores the need to explore both the
individual psychological processes (cognitive biases) and the
environmental factors (CM) that shape mental health outcomes.

The present study
Although substantial research has examined the individual effects
of CM and cognitive biases in relation to mental health, parti-
cularly MDD, the link between CM and cognitive biases remains
underexplored, especially in the context of Chinese adults. Many
studies have separately investigated the impact of childhood
adversities on depression, focusing on how experiences such as
abuse or neglect contribute to emotional dysregulation and
negative self-schemas (Engstrom et al., 2021). Similarly, extensive
research has been conducted on cognitive biases in depression,
exploring how biased thinking patterns perpetuate depressive
symptoms (Dolan, 2018). However, few studies have directly
addressed how CM influences the development of cognitive bia-
ses, particularly in adult populations suffering from MDD.
Therefore, there is a significant gap in the literature regarding the
relationship between CM and cognitive biases among Chinese
adults with MDD. This study aims to address this gap by
exploring how early-life adversities influence cognitive distortions
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in Chinese adults and how these biases contribute to depressive
symptoms. By doing so, this research will provide valuable
insights into the psychological mechanisms linking childhood
experiences and adult depression and offer guidance for clinical
interventions in a Chinese cultural context.

Consequently, this study aims to investigate the relationship
between different forms and cumulative experiences of CM and
the development of cognitive biases in individuals with MDD.
Specifically, it explores how various types of CM, including
emotional, physical, and sexual abuse, as well as neglect, con-
tribute to the formation of biased cognitive patterns in adults
diagnosed with MDD. By examining these associations, the study
seeks to deepen our understanding of how early traumatic
experiences may shape cognitive processing and mental health
outcomes in adulthood. Specifically, the objectives of the
study are:

-To investigate the association between CM and cognitive bias
in Chinese adults with MDD.

-To examine whether specific forms of CM (e.g., emotional
abuse, physical neglect) predict cognitive biases in MDD patients.

-To explore whether the number of different types of CM
correlates with the severity of cognitive bias.

Methods
Participants and procedure. The data for this study were derived
from a longitudinal project investigating the biological and psy-
chological mechanisms of MDD (hypothalamic-pituitary-adrenal
axis function and magnetic resonance imaging study of trauma-
related depression, registration number: ChiCTR1800014591).
Demographic and clinical characteristics, depression, anxiety,
CM, and cognitive bias scores of 121 MDD patients and 120
healthy controls (HCs) were collected for analysis. The diagnosis
for the MDD group was made according to the DSM-IV criteria,
confirmed by two psychiatrists using the Structured Clinical
Interview for DSM-IV (SCID-IV).

Inclusion criteria for MDD group follow: (a) participants aged
18 to 60 years, (b) diagnosed with MDD according to the DSM-
IV criteria based on the SCID-IV clinical interview, and (c) a total
score of ≥19 on the 24-item Hamilton Depression Rating Scale
(HAMD-24), indicating moderate to severe depression. Exclusion
Criteria for MDD Group follows: (a) suicidal ideation or history
of suicide attempts; (b) severe physical conditions, such as
neurological disorders, head injuries, or other major health issues;
(c) history of other DSM-IV psychiatric disorders, (d) substance
dependence or abuse, excluding tobacco use, and (e) perinatal
period.

Inclusion criteria for HCs follow: (a) no history of mental
illness or substance abuse (excluding tobacco), and (b) a HAMD-
24 score ≤8, indicating no depressive symptoms. Participants with
any history of psychiatric disorders or substance abuse were
excluded from the HCs group.

Measures
Depression. Depression was assessed using the 24-item Hamilton
Depression Rating Scale (HAMD24), a widely used clinician-
report scale of depression (Max Hamilton, 1960). The scale
includes 24 items that evaluate various aspects of depression, with
its Chinese version demonstrating good reliability and validity
within the Chinese population (Tang & Zhang, 1984).

Anxiety. Anxiety was assessed using the 14-item Hamilton
Anxiety Rating Scale (HAMA14), a clinician-report scale con-
sisting of 14 items, each rated from 0 to 4 (Hamilton M, 1959).
The Chinese adaptation of the HAMA14 has demonstrated

strong reliability and validity within the Chinese community
(Wang C et al., 2011).

Childhood maltreatment. CM was assessed using the Childhood
Trauma Questionnaire (CTQ), which contains 28 items scaled by
a 5-point Likert to assess the extent of agreement (1= never true;
5= very often true). The CTQ, a retrospective assessment tool,
has been proven reliable and valid within the Chinese population
(Zhao et al., 2005). The CTQ assesses five subtypes of CM:
emotional abuse (EA), physical abuse (PA), sexual abuse (SA),
emotional neglect (EN), and physical neglect (PN). Participants
meeting at least one of the following score criteria were identified
as having CM history: EA ≥ 13, PA ≥ 10, SA ≥ 8, EN ≥ 15, and
PN ≥ 10 (Bernstein et al., 2003). The Childhood Maltreatment
Count (CMC) is determined by tallying up the CTQ components
that exceed their designated threshold levels. Its score ranges from
zero to five.

Cognitive bias. Cognitive bias was assessed using the Cognitive
Bias Questionnaire (CBQ). The CBQ is designed to measure
negative cognitive bias associated with depression. It consists of
two dimensions: depression and cognitive distortion (Krantz &
Hammen, 1979). The scale describes six common situations, three
for interpersonal relationships and three for self-achievement.
Responses to three or four questions in each situation reflect four
combination types of both depression and distortion dimensions:
depressed-distorted (D-D), depressed-nondistorted (D-ND),
nondepressed-distorted (ND-D), and nondepressed-nondistorted
(ND-ND). A total of 23 questions were asked, and the scores for
each combination type were obtained based on the response
count for each type, ranging from 0 to 23, which means the total
score of four types was 23 for each participant. Dimension score
of biased cognition (sum of D-D, D-ND, and ND-D scores) was
denoted as the degree of biased cognition.

Statistical analysis. The analytic procedure was conducted using
SPSS (v26.0), with a statistically significant threshold set at
p < 0.05 (two-tailed). Differences in categorical and continuous
variables between the MDD and HC groups were analyzed using
the rank sum test. To test the first hypothesis, partial correlation
analysis was performed on the entire sample, with age, gender,
and education controlled as covariates. The distortion dimension
score was a correlative variable for CM (CTQ total score) and
MDD (HAMD24 total score). Hierarchical regression models
were utilized to test the second and third study objectives to
examine the impact of specific forms of CM and CMC on the
CBQ subscale scores. Before conducting the regression analysis,
multicollinearity was assessed, and the Durbin-Watson test was
performed to ensure the statistical assumptions were met. The
results indicated no significant issues with multicollinearity or
autocorrelation, and therefore, the regression results were deemed
valid. Then, hierarchical regression analyses were performed at
three levels in MDD and HC groups to determine whether CM
forms improved predictions of CBQ subscales. In the HC group,
the three hierarchies of the regression model were as follows: level
1: age, gender, and education; level 2: HAMA14 and HAMD24
total scores; and level 3: EA, PA, SA, EN, and PN. As for the
MDD group, three variables (total history, current history, and
episodes) were added to level 2.

Results
Demographic and clinical information, CTQ scores, and
CBQ scores. Two hundred forty-one participants met the elig-
ibility criteria, including 121 MDD patients and 120 HC parti-
cipants. There was no significant difference in age between the
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MDD and HC groups. The proportion of males was higher in the
HC group (55.7%) than in the MDD group (43.1%), and the
education level was higher in the HC group than in the MDD
group (p < 0.01). The HAMD24 and HAMA14 total scores in the
MDD group were significantly higher than in the HC group
(p < 0.001). Table 1 demonstrates both groups’ clinical demo-
graphic data and CTQ and CBQ scores. The MDD group
exhibited a higher prevalence of CM (59.5%) than the HC group
(44.2%). On the CTQ, there were significant differences between
the MDD and HC groups on the total score (p= 0.002) and the
following three CM subscales: EA (p < 0.001), EN (p= 0.012), PN
(p= 0.022) and CMC (p= 0.005). Significant differences were
observed between the MDD and HC groups in all four categorical
dimensions of CBQ (all p-values < 0.01). The MDD group had
higher subscales D-D and D-ND scores, while the HC group had
higher scores in the subscales ND-D and ND-ND.

In our entire sample, most participants (48.5%) reported at
least one type of CM, 25.3% reported at least two types of CM,
6.1% reported at least three types of CM, 2.4% reported at least
four types of CM, and none reported five types of CM.

Partial correlation analysis. The partial correlation analysis in
Table 2 showed that in the HC group, CM was positively cor-
related with biased cognition (r= 0.259, p < 0.01) and depression
(r= 0.218, p < 0.05), indicating that higher levels of CM were
associated with increased cognitive biases and depressive symp-
toms. However, in the MDD group, there was no significant
correlation between CM and depression (r= 0.070, p > 0.05),
though a weak positive correlation existed between biased cog-
nition and depression (r= 0.133, p > 0.05), suggesting that the
relationship between CM and depressive symptoms may be less
direct in individuals already diagnosed with MDD. These results
suggested that CM had a more significant impact on cognitive

biases and depression in healthy controls, whereas, in MDD
patients, the relationship was less pronounced.

Hierarchical regression analysis of CM types on CBQ
subscale scores. Table 3 and Table 4 showed the results of
hierarchical regression analysis of CM types on CBQ subscale
scores within the MDD and HC groups. The analysis was con-
ducted in the MDD group at three levels, including level 1: age,
gender, and education; level 2: HAMA14, HAMD24, total history,
current history, episode; and level 3: CM. In the HC group, there
were only two variables at level 2: HAMD24 and HAMA14. For
the MDD group, introducing CM types into the model resulted in
a statistically significant ΔR² of 12.0% (p= 0.012), with a standard
coefficient (−0.297) for PN in ND-ND score. There was no sta-
tistically significant ΔR² in other CBQ subscales. In the HC group,
no statistical significance of ΔR² was observed in any CBQ
subscales.

Table 5 shows the results of the hierarchical regression analysis
of CMCs on CBQ subscale scores in the MDD (n= 121) and the
HC (n= 120) groups. In the MDD group, CMC was associated
with lower scores in the ND-ND subscale (ΔR²= 6.1%, p= 0.006,
β=−0.273). Within the HC group, elevated CMC was associated
with higher scores in the D-D subscale (ΔR²= 3.1%, p= 0.046,
β= 0.187) and lower scores in the ND-ND subscale (ΔR² = 4.9%,
p= 0.010, β=−0.234).

Discussion
To the best of our knowledge, the present investigation is one of
the few studies examining the association between CM and
cognitive bias, specifically among Chinese MDD patients. The
findings showed that physical neglect significantly influenced
ND-ND among MDD patients. This study also observed that
elevated CMC correlates with lower ND-ND scores in both
groups.

In Beck’s model of depression, cognitive mechanisms are
postulated as potential prerequisites for the presence of encom-
passing negative automatic thinking, negative beliefs (related to
oneself, the world, and/or the future), and even the final
depressive symptoms. It has been suggested that these negative
cognitive biases might result from adverse childhood experiences
(Beck AT, 1987; Mannarino & Cohen, 1996). We found that
individuals with MDD had significantly higher cognitive bias
scores compared to the HC group, consistent with previous
research (Nelson et al., 2017b; Nieto et al., 2020). Furthermore,
we also observed that the HC group exhibited higher scores in the
ND-D dimension, which includes numerous items reflecting
external attributions, where blame is attributed to external factors.
Conversely, according to the hopelessness theory of depression,
depressed patients are inclined to interpret the causes of adverse
life events as their fault (Abramson et al., 1989), which seems to

Table 1 Demographics, clinical information, and scores of
CTQ and CBQ.

Variables MDD
(n= 121)

HC
(n= 120)

p-value

Age 33.93 ± 9.17 33(13) 0.136
Gender (male/
female)

53/68 67/53 0.062

Education (years) 9(7) 12(6) <0.001
HAMD24 32.45 ± 7.33 0(2) <0.001
HAMA14 18.80 ± 6.34 0(2) <0.001
Total history 25(60)
Current history 2(3)
Episodes 2(2)
Scores of Childhood Trauma Questionnaire
Total scores 40 (17) 35.5 (13) 0.002
Emotional abuse 7 (3) 6 (3) <0.001
Physical abuse 5 (1) 5 (1) 0.310
Sexual abuse 5 (0) 5 (0) 0.734
Emotional neglect 11 (8) 10 (8) 0.011
Physical neglect 9 (6) 9 (5) 0.018
CM count 1 (2) 0 (1) 0.004
Scores of Cognitive Bias Questionnaire
D-D 3 (4) 1 (3) <0.001
D-ND 6 (5) 3 (3) <0.001
ND-D 4 (2) 5 (3) 0.002
ND-ND 9 (4) 13.5 (4) <0.001

Notes: Data are presented as either mean ± SD or median (interquartile range); bold value
indicates statistical significance.
HAMD24 24-item Hamilton Rating Scale for Depression, HAMA14 14-item Hamilton Anxiety
Rating Scale, D-D depressive-distorted, D-ND depressive-nondistorted, ND-D nondepressive-
distorted, ND-ND nondepressive-nondistorted.

Table 2 Partial correlation analysis.

Variables 1 2 3

HC group
1. Childhood maltreatment -
2. Biased cognition 0.259** -
3. Depression 0.218* 0.281** -
MDD group
1. Childhood maltreatment -
2. Biased cognition 0.281** -
3. Depression 0.070 0.133 -

Notes: Childhood maltreatment indicates the total CTQ score. Biased cognition indicates the
sum of D-D, D-ND, and ND-D scores. Depression indicates HAMD24 total score;
*p < 0.05.**p < 0.01. Age, gender, and education are used as control variables.
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suggest a difference in attribution patterns between MDD
patients and healthy individuals.

While cognitive theories posit an association between child-
hood events and bias processing, this linkage has recently
received limited attention. There have also been efforts to explore
the neurobiological underpinnings of Beck’s theory. For instance,
researchers have found that the adverse cognitive bias in
depression is facilitated through increased influence on sub-
cortical emotion processing regions and diminished top-down
cognitive control (Disner et al., 2011). Interestingly, studies have
also identified a connection between childhood trauma and
subcortical brain structural abnormalities associated with mental
illnesses such as depression (Frodl et al., 2017). The existing
literature primarily focuses on the relationship between CM and
cognitive bias within psychiatric populations. For instance, a
systematic review on psychosis identified an association between
CM and external locus of control, a specific type of cognitive bias
(Croft et al., 2021). Additionally, a survey of 6772 young indi-
viduals in Poland found that CM may indirectly influence psy-
chotic experiences through cognitive bias and cannabis use
(Frydecka et al., 2020). In contrast, our study addresses a sig-
nificant gap in the literature by examining the relationship

between CM and cognitive bias, specifically within the depressed
population.

Our study revealed a negative association between physical
neglect and ND-ND scores in the MDD group. On account of the
sum of all four combination types of CBQ being a fixed value, it
can be concluded that physical neglect is positively correlated
with negative and distorted cognitive processes (D-D, D-ND, and
ND-D dimensions). Prior research has indicated that individuals
who have undergone sexual abuse during childhood are prone to
external attributions in adverse situations (Mannarino & Cohen,
1996). However, our study did not observe a significant correla-
tion between a history of childhood sexual abuse and cognitive
biases in either group. This discrepancy may be attributed to the
potential underreporting of sexual abuse influenced by feelings of
shame, as well as the variations in the employment of diverse
assessment tools.

Additionally, our investigation did not identify significant
associations between other forms of CM and cognitive bias.
Similarly, a survey conducted within a British cohort of 8,928
individuals found that all forms of childhood trauma were linked
to diminished psychological well-being in adulthood. However,
abuse was reported to be unrelated to cognitive abilities,

Table 4 Hierarchical regression analysis of CM types on CBQ Subscale Scores in the HC group (n= 120).

CBQ ΔR² P for ΔR² Standard coefficient

Emotional abuse Physical abuse Sexual abuse Emotional neglect Physical neglect Total CTQ
score

D-D 0.066 0.136 0.027 −0.208 0.143 0.212 0.013 0.156
D-ND 0.040 0.426 0.172 −0.021 −0.002 0.133 −0.086 0.160
ND-D 0.006 0.979 −0.017 −0.026 0.075 0.005 0.050 0.055
ND-ND 0.061 0.157 −0.109 0.123 −0.107 −0.184 0.013 −0.209

Notes: Bold values indicate statistical significance. The ΔR² indicates the changes R² of the model from level 2 to level 3. The three hierarchies of the regression model were as follows: level 1: age, gender,
education; level 2: HAMA14, HAMD24; level 3: childhood maltreatment types.
CBQ Cognitive Bias Questionnaire, CTQ Childhood Trauma Questionnaire, D-D depressive-distorted, D-ND depressive-nondistorted, ND-D nondepressive-distorted, ND-ND nondepressive-nondistorted.

Table 5 Hierarchical regression analysis of CMCs on CBQ Subscale Scores in the MDD (n= 121) and the HC (n= 120) groups.

CBQ MDD group HC Group

ΔR² p for ΔR² The standard coefficient for CMC ΔR² p for ΔR² The standard coefficient for CMC

D-D 0.019 0.133 0.152 0.031 0.046 0.187
D-ND 0.020 0.123 0.156 0.031 0.050 0.185
ND-D 0.005 0.442 0.078 0.002 0.576 0.052
ND-ND 0.061 0.006 −0.273 0.049 0.010 −0.234

Notes: Bold values indicate statistical significance. The three hierarchies of the regression model in the MDD group were as follows: level 1: age, gender, education; level 2: HAMA14, HAMD24, total
history, current history, episode; level 3: childhood trauma counts. The three hierarchies of the regression model in the HC group were as follows: level 1: age, gender, education; level 2: HAMA14,
HAMD24; level 3: childhood trauma counts. The ΔR² indicates the changes R² of the model from level 2 to level 3.
CBQ Cognitive Bias Questionnaire, MDD major depressive disorder, HC healthy control, CMC childhood maltreatment counts, D-D depressive-distorted, D-ND depressive-nondistorted, ND-D,
nondepressive-distorted, ND-ND nondepressive-nondistorted.

Table 3 Hierarchical regression analysis of CM types on CBQ subscale scores in the MDD group (n= 121).

CBQ ΔR² P for ΔR² Standard Coefficient

Emotional abuse Physical abuse Sexual abuse Emotional neglect Physical neglect Total CTQ
score

D-D 0.044 0.386 0.142 −0.097 0.020 0.078 0.100 0.191
D-ND 0.079 0.087 0.108 −0.091 −0.172 −0.058 0.267 0.148
ND-D 0.011 0.934 −0.022 0.116 −0.055 −0.039 0.021 0.024
ND-ND 0.120 0.012 −0.171 0.072 0.159 0.018 −0.297 −0.262

Notes: Bold values indicate statistical significance. The ΔR² indicates the changes R² of the model from level 2 to level 3. The three hierarchies of the regression model were as follows: level 1: age, gender,
education; level 2: HAMA14, HAMD24, total history, current history, episode; level 3: childhood maltreatment types.
CBQ Cognitive Bias Questionnaire, CTQ Childhood Trauma Questionnaire, D-D depressive-distorted, D-ND depressive-nondistorted, ND-D nondepressive-distorted, ND-ND nondepressive-nondistorted.
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emphasizing the impact of childhood neglect on cognitive and
social burdens (Geoffroy et al., 2016).

Physical neglect has been an easily overlooked CM subtype in
previous studies. The harms of physical neglect, which are not
limited to cognitive problems associated with depression, are also
frequently underestimated. A study found that childhood physical
neglect was a strong predictor of violent behaviors among ado-
lescent males (McGuigan, 2018). This finding is clinically rele-
vant, as it suggests that early experiences of physical neglect may
contribute to the development of dysfunctional cognitive patterns
that persist into adulthood and are associated with depression.
This association is consistent with Beck’s cognitive theory, which
posits that childhood adversities, including physical neglect,
contribute to the formation of negative self-schemas and cogni-
tive distortions. These distorted cognitive patterns play a sig-
nificant role in the onset and maintenance of depressive
symptoms (Beck AT, 1987; Mannarino & Cohen, 1996). Addi-
tionally, our findings aligned with the metacognitive and cogni-
tive processual perspectives, which emphasize that early
maltreatment can lead to dysfunctional metacognitive beliefs,
increased levels of repetitive negative thinking (rumination and
worry), and impairments in social cognition and neurocognition.
Several studies have shown that adults with a history of CM
exhibit higher levels of rumination and worry, as well as deficits
in social cognition and neurocognition (Mansueto, Caselli, et al.,
2019; Mansueto et al., 2021). These dysfunctional cognitive pro-
cesses, in turn, exacerbate emotional distress and contribute to
the development of mood disorders such as MDD. Our findings
are consistent with the broader cognitive perspective, which
suggests that CM, particularly physical neglect, is associated with
more dysfunctional cognitive processes in adulthood. These
cognitive biases, including negative self-perception, selective
attention to negative stimuli, and biased interpretations of life
events, are core components of the cognitive mechanisms
underlying depression. Therefore, individuals exposed to early
maltreatment are more likely to develop maladaptive cognitive
patterns that increase their vulnerability to depressive symptoms
and hinder their ability to cope with stress in adulthood. We
believe that integrating these insights into clinical practice can
enhance the diagnosis and treatment of MDD patients with a
history of physical neglect.

Despite the continuous development of rural revitalization in
China, many left-behind children (LBC) remain in rural areas.
They lack parental care and are prone to physical neglect. A
meta-analysis of neglect among LBC in China showed that the
incidence and severity of physical neglect in LBC were sig-
nificantly higher than those in non-LBC (Wen et al., 2021).
Neglected children can have serious lifelong consequences, such
as anxiety, depression, suicide, and substance abuse (Varese et al.,
2012). Given the strong correlation between physical neglect and
cognitive bias, as well as the prediction of cognitive bias mod-
ification on the treatment outcome of mental disorders (Li et al.,
2023), physical neglect in patients with mental disorders deserves
more attention to better guide our clinical work. Meanwhile, there
is an urgent need to strengthen the care and protection of
neglected children and pay attention to the mental health pro-
blems of those suffering from physical neglect.

Although cognitive biases and CM are acknowledged as vul-
nerability factors for depression, limited focus has been directed
toward the exploration of the impact of diverse CM types and
CMC on cognitive biases with the same samples. Several epide-
miological studies have investigated exposure to multiple types of
childhood trauma being substantially correlated with the devel-
opment of depression (Novelo et al., 2018) and posing a con-
siderable risk of potential psychosocial consequences (Ford &
Delker, 2018). Multiple childhood traumas may serve as an

indicator of the development of mental health issues (Negele
et al., 2015). According to Raj et al., an increase in specific CM
types among MDD patients is associated with various forms of
dysfunctional attitudes (Jugessur et al., 2021). Adverse childhood
experiences often lead to the formation of dysfunctional core
beliefs about oneself and the external world (Beck, 2008). These
dysfunctional core assumptions play a fundamental role in cog-
nitive bias, wherein information is construed and processed
consistently with these underlying assumptions (Beck AT, 1987).

The present study contributes to and expands upon the exist-
ing body of knowledge. The findings revealed that increased CMC
was associated with reduced ND-ND types in MDD and HC
cohorts. This observation suggests that an elevated number of
childhood trauma types is linked to increased cognitive difficul-
ties. Furthermore, a positive correlation was observed between
CMC and D-D dimension among individuals without preexisting
mental health conditions, thereby emphasizing the link between
experiencing multiple childhood traumas and the presence of
D-D cognition associated with depression. This suggests that
childhood traumas may powerfully shape later depressive and
distorted cognitions, aiding in understanding and identifying key
risk factors in depression development.

The findings of this study may be influenced by cross-cultural
factors, particularly the Chinese cultural context in which the
research was conducted. In China, cultural norms around family
loyalty and the stigma associated with reporting abuse may affect
the willingness of individuals to acknowledge or report the
experiences of CM openly. In some cases, physical neglect and
other forms of maltreatment may be underreported due to soci-
etal pressures or family-based dynamics that discourage dis-
closure. Furthermore, the impact of CM on cognitive biases may
be shaped by Chinese attitudes towards mental health and
emotional expression. In Chinese culture, there may be a ten-
dency to minimize emotional vulnerability and emphasize resi-
lience and family cohesion, which may influence how cognitive
biases related to self-worth and stress are formed and manifested.
The role of cultural values in shaping the cognitive processes
involved in MDD suggests the need for culturally sensitive
interventions when addressing the effects of CM and depression
in Chinese populations.

Clinical implications. The findings of this study highlighted the
significant role of CM, particularly physical neglect, in shaping
cognitive biases among individuals with MDD. These results
underscore the importance of integrating assessments of child-
hood trauma into clinical evaluations for individuals presenting
with depressive symptoms. A more comprehensive approach to
MDD diagnosis should include screening for CM history, as it
may provide insight into underlying cognitive distortions that
contribute to the persistence of depressive symptoms.

Given the observed association between physical neglect and
cognitive biases, targeted interventions focusing on modifying
maladaptive cognitive patterns may enhance treatment outcomes.
Cognitive bias modification (CBM) and cognitive restructuring
techniques, which have been shown to be effective in addressing
distorted self-perceptions, may be particularly beneficial for this
subgroup of MDD patients(Mansueto, Caselli, et al., 2019;
Mansueto, Schruers, et al., 2019). Incorporating such strategies
into psychotherapeutic approaches, such as Cognitive Behavioral
Therapy (CBT), may help patients challenge negative cognitive
schemas, improve emotional regulation, and reduce the severity
of depressive symptoms.

The results also supported the growing emphasis on persona-
lized treatment strategies for MDD. Patients with a history of
CM, particularly physical neglect, may benefit from tailored
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interventions that specifically address the long-term effects of
early trauma on cognitive and emotional functioning (Mannarino
& Cohen, 1996; Mansueto, Caselli, et al., 2019; Mansueto et al.,
2021). Approaches such as sequential treatment models and
personalized medicine frameworks could offer more effective
interventions by considering the unique childhood experiences
that shape cognitive vulnerabilities in MDD patients (Cosci et al.,
2020).

Moreover, the study’s findings highlighted the need for early
intervention programs aimed at individuals who have experi-
enced CM, even before the onset of clinical depression. Preventive
measures, including early trauma screening, resilience-building
interventions, and mental health education, could help mitigate
the development of cognitive biases and reduce the risk of chronic
depressive episodes later in life. From a public health perspective,
these findings also reinforce the importance of policies and
programs that aim to reduce CM and provide supportive
environments for individuals with a history of neglect or abuse.
Mental health professionals, educators, and policymakers should
collaborate to integrate trauma-informed care into mental health
services, ensuring that individuals affected by early-life adversity
receive the necessary psychosocial support to improve long-term
mental well-being.

Limitations. The present study is subject to several inherent
constraints. Firstly, it should be acknowledged that the CTQ, as a
retrospective assessment of CM, is susceptible to confounding
factors, such as the presence of concurrent mental health con-
ditions, including symptoms of depression (Colman et al., 2016).
However, previous research has suggested that no significant
disparity exists when comparing retrospective and prospective
studies regarding CM (Scott et al., 2012). Secondly, the CBQ used
in this study does not categorize specific subtypes of cognitive
biases. This limitation aligns with our research objectives, which
prioritize investigating the presence of cognitive biases rather
than delving into specific instances. Future research should aim to
elucidate the significance of various cognitive biases in the
pathological progression of depression.

Additionally, our study’s cross-sectional design prevents the
establishment of causal relationships and limits the ability to
generalize the findings beyond the current study area. This
preliminary exploratory study demonstrates the feasibility of its
design but highlights the need for a more comprehensive
longitudinal study across various cultural regions to establish
causal relationships. Another limitation is related to the potential
underreporting of certain forms of CM, such as sexual abuse, due
to stigma and embarrassment. To mitigate this, we placed
significant emphasis on safeguarding participants’ privacy and
providing humanistic care during the data collection process.
Nevertheless, the possibility of selective reporting remains a
limitation. Lastly, it is important to note that medication use was
not considered as a potential confounding factor in this study.
Medications, particularly those used in the treatment of MDD,
can influence cognitive biases and mental health outcomes.
Future studies should incorporate an assessment of medication
history to understand better its role in the relationship between
CM and cognitive biases. This would provide a more holistic view
of the cognitive and emotional mechanisms contributing
to MDD.

Conclusion
The present study demonstrates a pioneering approach in uti-
lizing various forms of CM to anticipate cognitive bias, distin-
guishing itself as a distinct contribution within the limited
number of entities investigating the relationship between CM

and cognitive bias among individuals with depression in China.
Our study revealed a significant association between physical
neglect and cognitive bias in individuals diagnosed with MDD.
This finding emphasizes the societal importance of addressing
physical neglect within the Chinese context, warranting further
investigation and scholarly attention. Moreover, our findings
conclude that elevated levels of CMCs can predict the heightened
severity of cognitive bias. Hence, it can be argued that there is a
need for increased societal involvement in conducting extensive
screening and preventive measures for CM. Such societal
involvement may facilitate the early identification of potential
risks by medical professionals, enabling proactive interventions
on behavioral and psychological levels to enhance the prognosis
of MDD.

Data availability
The datasets used and/or analyzed during the current study are
available from the corresponding author upon reasonable request.
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