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Abstract

Background: Individuals with major depressive disorder (MDD) and childhood mal-

treatment have been proposed to constitute a subgroup with worse illness course

and outcomes. To elucidate a potential social cognitive vulnerability in this subgroup,

this study compared the emotion decoding abilities of MDD patients with and with-

out a history of childhood maltreatment.

Methods: Participants with a diagnosis of MDD were recruited from nationwide

mental health organizations. Emotion decoding abilities were assessed using the

Reading the Mind in the Eyes Test, while childhood maltreatment was measured with

the Adverse Childhood Experiences Questionnaire.

Results: The MDD patients with a history of childhood maltreatment exhibited

poorer emotion decoding abilities than MDD patients without such past. This differ-

ence applied specifically to the decoding of positive and negative emotions, while no

group differences emerged for the decoding of neutral emotions. When specific mal-

treatment types were considered as predictors only emotional neglect was associated

with lower emotion decoding abilities. These associations remained when adjusting

for demographic and clinical covariates.

Conclusions: By indicating that emotion decoding difficulties characterize the MDD

subgroup with childhood maltreatment, the findings highlight a potential vulnerability

that merits further examination in terms of its developmental antecedents and

prognostic relevance.

K E YWORD S

adverse childhood experiences, depression, emotion decoding, emotion understanding, Reading
the Mind in the Eyes Test, theory of mind

1 | INTRODUCTION

Major depression disorder (MDD) is a common mental disorder

with an estimated lifetime prevalence of 15% (World Health

Organization, 2017). For many individuals, MDD involves recurrent

depressive episodes, decreased functioning and lower quality of life

(Hirschfeld et al., 2000). Although several attempts have been made

to identify specific aetiological processes, the findings have often
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been inconsistent (Fried & Nesse, 2015). Such inconsistencies likely

reflect that MDD is a heterogeneous mental disorder with consider-

able individual variation in symptomatology, course, treatment

response, and neurobiology (Flint & Kendler, 2014). Rather than

reflecting a single disease entity, MDD can be conceived as a

spectrum of symptoms caused by different factors and subsuming

different forms (Antonijevic, 2006; Harald & Gordon, 2012; Hays

et al., 1995). An increasing number of studies have, therefore,

attempted to delineate subtypes of MDD. Most of this research has

focused on subtypes based on symptomatology, illness course, or

neurobiology (Beijers et al., 2019; Harald & Gordon, 2012; Liang

et al., 2020; Nguyen et al., 2022). In recent years, developmental

history has also become of interest as a subtype marker in MDD. It

has been proposed that a history of childhood adversity constitutes

an ecophenotypic subtype within major mental disorders, including

MDD (Teicher & Samson, 2013). Childhood adversity refers to

adverse life events, circumstances, and experiences that seriously

threaten a child's physical or psychological well-being and

development (McLaughlin et al., 2017). A subcategory of childhood

adversity is childhood maltreatment which involves abuse and

neglect that results in actual or potential harm to the child's

survival, health, and dignity in the context of a relationship of

responsibility, trust, or power (World Health Organization, 2022). In

most cases, maltreated children are maltreated by their parents

(Sedlak et al., 2010).

Longitudinal studies have consistently suggested that childhood

maltreatment, such as childhood neglect or abuse, increases the risk

of MDD later in life (Li et al., 2016). It has been estimated that 46%

of MDD patients report a history of childhood maltreatment (Nelson

et al., 2017). Studies have found that the subgroup of MDD patients

with childhood maltreatment tends to have an earlier age of onset,

greater depression severity, more depressive recurrences, and

respond less to standard treatments (Nelson et al., 2017). Therefore,

emerging research has begun to investigate the vulnerabilities that

characterize this subgroup and potentially explain their more severe

and retractable illness course (Vallati et al., 2020). Much of this

research has focused on neurobiological markers suggesting that

sensitization of the neuroendocrine stress response (Heim

et al., 2008), hippocampal atrophy (Opel et al., 2014), and alterations

of insula connectivity (He et al., 2022) may contribute to the onset

and exacerbation of MDD in maltreatment-exposed individuals.

Other research has sought to identify emotional and behavioural

vulnerabilities that characterize this MDD subgroup. For instance,

studies have found that individuals with childhood maltreatment

tend to engage in more repetitive negative thinking, such as rumina-

tion and worry, as well as hold more dysfunctional meta-cognitive

beliefs compared with individuals without such past (Mansueto

et al., 2019, 2021). Resonating with these findings, individuals with

MDD and childhood maltreatment have been found to exhibit more

avoidance of threatening stimuli than individuals with MDD without

such past (Bodenschatz et al., 2019). While these studies highlight

important characteristics of the MDD subgroup with childhood

maltreatment, there are also other salient areas to consider. An

important area in this regard is emotion decoding, which involves

the ability to detect emotional expressions correctly. This ability is

essential for positive social interactions and relationships and, there-

fore, also individuals' mental well-being (Carton et al., 1999; Suslow

et al., 2023). According to mentalization theory, the ability to under-

stand mental states is acquired during development through attach-

ment relationships with sensitive caregivers who possess parental

reflective functioning. Parental reflective functioning refers to the

caregiver's capacity to reflect upon their own internal mental experi-

ences as well as those of the child (Fonagy et al., 2018). In families

where child maltreatment occurs, the caregivers typically have low

parental reflective functioning as they fail to consider the child's

perspective and basic needs (Allen, 2018). In these circumstances,

children therefore lack the critical conditions for acquiring an under-

standing of the mental states in self and others (Allen, 2018; Fonagy

et al., 2018). Consistent with these assumptions, studies have shown

that individuals who have been exposed to childhood maltreatment

often are less able to accurately recognize emotions, especially

expressions of anger and fear (Bérubé et al., 2023). Moreover, emo-

tion decoding difficulties have also been demonstrated in MDD

(Weightman et al., 2014), a clinical population in which almost half

report a history of childhood maltreatment (Nelson et al., 2017).

Thus, a salient question is whether such difficulties specifically apply

to the MDD subgroup with childhood maltreatment. Two recent

studies address this question. Both studies found that individuals

with MDD who had a history of childhood maltreatment exhibited

poorer emotion decoding abilities compared with individuals with

MDD without such past (Rnic et al., 2018; Simon et al., 2019). The

results of these studies, nevertheless, diverged in terms of whether

such differences pertained to positive emotions, negative emotions,

or both (Rnic et al., 2018; Simon et al., 2019). It should be noted

that both used rather small samples consisting, respectively, of

untreated young adults (Rnic et al., 2018) and inpatients in a psychi-

atric mood disorder unit (Simon et al., 2019). Since MDD affects all

age groups (Brody et al., 2018) and most MDD patients receive out-

patient rather than inpatient treatment (Hasin et al., 2018), it is

unclear whether the findings of these studies generalize to the

broader MDD population. Therefore, the present study aimed to

compare the emotion decoding abilities of MDD patients with and

without a history of childhood maltreatment in a larger sample that

Key Practitioner Messages

• Among individuals with major depressive disorder

(MDD), the subgroup with a history of childhood

maltreatment displays lower emotion decoding abilities.

• These emotion decoding difficulties apply specifically to

positive and negative emotions and not neutral emotions.

• Emotion decoding abilities merit further consideration as

a potential target in the psychotherapeutic treatment of

MDD patients with childhood maltreatment histories.
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was not confined to a specific age group or inpatients or

outpatients. Based on the assumptions of mentalization theory

(Allen, 2018; Fonagy et al., 2018) and the results of the cited studies

(Rnic et al., 2018; Simon et al., 2019), it was hypothesized that indi-

viduals with MDD with a history of childhood maltreatment would

display poorer emotion decoding abilities than individuals with MDD

without such past.

2 | METHODS

2.1 | Study design

The study was designed as a nationwide cross-sectional study. It was

advertised on targeted national online platforms addressing depres-

sion, mental health, and mental health stigmatization for four delim-

ited weeks, where permission to recruit participants from these sites

was granted.

2.2 | Participants and procedure

To be included in the study, the participants were required to have

been diagnosed with MDD, defined as having had at least one major

depressive episode determined by a medical doctor. In addition to

this, the participants were required to be receiving antidepressant

medication which is the most widely used treatment for depression

worldwide (OECD, 2017). This eligibility criterion served two

functions. First, considering that antidepressants have been found to

improve emotion decoding in depressed patients (Anderson

et al., 2011), it ensured that the participants were comparable in this

regard. Second, that they received antidepressant medication also

implied that they had been formally diagnosed with MDD by doctors

adhering to the same principles. This is because, in Denmark,

all doctors must adhere to the clinical standards established by the

Danish health authorities (Rådet for Anvendelse af Dyr

Sygehusmedicin, 2015) which specifies that a prescription of antide-

pressant requires a formal diagnosis of MDD conforming to the Inter-

national Classification of Diseases (ICD-11; World Health

Organization, 2019). It furthermore specifies that in order to render

this diagnosis a clinical evaluation must be conducted over at least

two separate consultations during which depressive symptoms are

evaluated using measures such as the Hamilton Depression Rating

Scale (HDRS-17; Bobo et al., 2016; Hamilton, 1967) or the

Montgomery–Asberg Depression Rating Scale (MADRS;

Montgomery & Åsberg, 1979). The doctors must further ensure that

the depressive symptoms are not explained by somatic illnesses and

conditions. They must also consider differential diagnoses that pre-

sent with similar symptoms but diagnostically exclude a diagnosis of

MDD such as, for example, bipolar disorder and adjustment disorder.

The participants provided written informed consent, and the

study was conducted in agreement with Danish Data Protection

Agency and the local ethics board.

2.3 | Measures

Depressive symptoms were measured with The Major Depression

Inventory (MDI; Bech et al., 2001) which is a self-rating inventory

developed to measure the presence and severity of depressive

symptoms. The MDI contains 10 items corresponding to the core

symptoms that define MDD.

Childhood maltreatment was measured with a subsection of the

Adverse Childhood Experience Questionnaire (ACE-Q; Felitti

et al., 1998). This subsection contains binary questions regarding

exposure to five types of childhood maltreatment: emotional, physical,

and sexual abuse, as well as emotional and physical neglect during the

individual's first 18 years of life (Felitti et al., 1998). The ACE-Q has

been used extensively in research worldwide (Zarse et al., 2019).

Emotion decoding abilities were examined using the revised ver-

sion of the Reading the Mind in the Eyes Test (RMET; Baron-Cohen

et al., 2001). The RMET is a performance-based psychometric test

that measures the capacity to decode complex mental states from the

subtle features of eye expressions (Baron-Cohen et al., 2001; Rnic

et al., 2018). It contains 36 sub-tests that request the respondent to

determine the emotional state expressed by the photos of faces in a

fixed choice paradigm. The responses can be summarized into a total

score of correct answers as well as into scores reflecting performance

on sub-tests involving neutral, negative, and positive emotions

(Harkness et al., 2005).

In this study, Cronbach's alpha coefficients were computed to

estimate the internal consistencies of the applied measures. The inter-

nal consistencies were satisfactory for the REMT (α = .61) and the

ACE-Q (α = .67) and good for the MDI (α = .92) according to guide-

lines within the field (Taber, 2018).

In addition to these measures, the participants were also asked to

complete questions about their gender, current age, and history of

psychotherapeutic treatment defined as whether they had received

psychotherapy at any point in time including both individual and

group formats.

2.4 | Statistical analyses

Individuals with and without a history of childhood maltreatment

were first compared on demographic and illness characteristics using

chi-square and t-tests for categorical and continuous variables,

respectively. Bivariate t-tests were conducted to test the hypothesis

that the MDD subgroup with childhood maltreatment would exhibit

poorer emotion decoding abilities than the MDD subgroup without

such past. Effect sizes, estimating the magnitude of these differences,

were computed with Hedges' g and 95% confidence intervals. A two-

step hierarchical regression model was performed to test whether

childhood maltreatment was an independent predictor of emotion

decoding abilities when adjusting for demographic and clinical covari-

ates. In step 1, childhood maltreatment was entered along with age

and gender as basic demographic covariates. In step 2, depressive

symptoms and history of psychotherapeutic treatment were added as

NILSSON ET AL. 3
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clinical covariates. Depressive symptoms (MDI-total score) were

selected as a possible confounder because emotion decoding perfor-

mance has been found to be influenced by mood symptoms

(Leppänen, 2006) but also because MDD patients with childhood mal-

treatment are statistically more likely to be depressed due to this

MDD subgroup having more depressive recurrences (Nelson

et al., 2017). History of psychotherapy was selected as another poten-

tial confounder due to studies reporting improved emotion decoding

abilities following psychotherapy (Ajilchi et al., 2020; De Raedt et al.,

2012). Two-step hierarchical regression analyses were also performed

to test the relative contribution of the different types of maltreatment

to emotion decoding. In step one, the five maltreatment types that

were measured in the study were entered as predictors. In step two,

the variables that were used as demographic and clinical covariates in

the first line of hierarchical regression analyses (i.e., age, gender,

depressive symptoms, and history of psychotherapeutic treatment)

were further added to the model.

The homoscedasticity assumption of the regression models was

tested using the White test, and violation of this assumption resolved

using heteroscedasticity-consistent robust standard errors. The

Variance Inflation Factor was used to detect multicollinearity. Following

the recommendation by Johnston et al. (2018), VIF below 2.5 was

deemed acceptable. All statistical analyses were computed in STATA,

version 17 (StataCorp, 2021).

3 | RESULTS

In total, 390 participants completed the study during the confined

period of 4 weeks. Of these, 342 individuals meet the inclusion cri-

teria. The ages of the participants ranged from 19 to 74, with a

mean of 37.28 (SD = 11.04). Descriptive characteristics of the sam-

ple are presented in Table 1. Within the sample, 230 individuals

(67.3%) reported exposure to at least one form of childhood

TABLE 1 Descriptive characteristics of major depressive disorder (MDD) patients with and without a history of childhood maltreatment.

MDD patients with CM (n = 230) MDD patients without CM (n = 112)

Mean (SD)/n (%) Mean (SD)/n (%) p

Age (years) 38.00 (11.03) 35.79 (10.94) .082

Female sex 209 (91%) 93 (83%) .034

Depressive symptoms (MDI-total) 22.33 (11.46) 18.91 (11.09) .009

History of psychotherapeutic treatment 206 (90%) 90 (80%) .027

Type of maltreatment

Emotional abuse 144 (63%)

Physical abuse 68 (30%)

Sexual abuse 58 (25%)

Emotional neglect 190 (83%)

Physical neglect 54 (24%)

Number of maltreatments

1 78 (34%)

2 68 (30%)

3 40 (17%)

4–5 44 (19%)

Abbreviations: CM, childhood maltreatment; MDD, major depressive disorder; MDI, Major Depression Inventory (Bech et al., 2001).

TABLE 2 Bivariate comparisons of emotion decoding abilities in patients with major depressive disorder (MDD) with and without a history of
childhood maltreatment.

RMET dimensions

MDD patients with CM (n = 230) MDD patients without CM (n = 112)

Mean (SD) Mean (SD) p

Emotion decoding ability (RMET total) 25.69 (4.03) 27.29 (3.80) <.001

Valence-specific emotion decoding abilities

Positive emotions 6.00 (1.58) 6.50 (1.34) .004

Negative emotions 8.52 (2.09) 9.18 (1.85) .005

Neutral emotions 10.53 (1.93) 10.96 (2.06) .066

Abbreviations: CM, childhood maltreatment; MDD, major depressive disorder; RMET, Reading the Mind in the Eyes Test (Baron-Cohen et al., 2001).
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maltreatment, while the remaining 112 (32.7%) reported no such

exposures. Within the maltreatment subgroup, most had experi-

enced either one (34%) or two (30%) types of maltreatment, while

fewer had experienced three (17%) or four to five (19%) types of

maltreatment. The most frequently reported type of childhood mal-

treatment was emotional neglect (n = 190 [83%]), followed by emo-

tional abuse (n = 144 [63%]). Within the maltreatment subgroup, no

significant dose–response associations were found between the

total number of maltreatment types and emotion decoding abilities

(see Data S1).

The subgroup of MDD patients with childhood maltreatments

contained more females (p = .047) and had more depressive symp-

toms (p = .010) than the MDD subgroup without such past. Results

of the bivariate comparisons between the two MDD subgroups in

terms of emotion decoding abilities are presented in Table 2. The

MDD patients with childhood maltreatment exhibited a lower perfor-

mance on the REMT overall (g = �0.40, p = < .001) as well as on

the REMT tasks involving positive emotions (g = �0.33, p = .004)

and negative emotions (g = �0.33, p = .005), while the difference

be on neutral emotions did not reach significance (g = �0.22,

p = .066). As shown in Figure 1, effect sizes (Hedges' g) were small

to medium.

The results of the multivariate hierarchical regression analyses

are presented in Table 3. In step 1, which adjusted for age and gen-

der, childhood maltreatment significantly predicted lower REMT

total score (β = �.17, p = .002) and lower scores on REMT tasks

involving positive (β = �.15, p = .001) and negative emotions

(β = �.19, p = .013). These results remained in step 2 when depres-

sive symptoms and history of psychotherapeutic treatment were

added as covariates. Childhood maltreatment did not predict perfor-

mance on RMET tasks involving neutral emotions at any of these

steps.

The other hierarchical regression analyses, that were performed

to test the relative contribution of different maltreatment types to

emotion decoding, are presented in Table 4. In step 1, which included

all maltreatment types, only emotional neglect independently pre-

dicted RMET performance in terms of lower total score (β = �.16,

p = .014) as well as lower scores on RMET tasks involving positive

(β = �.15, p = .015) and negative emotions (β = �.15, p = .020). As

the only significant result in the opposite direction, sexual abuse

predicted a higher score on RMET tasks involving positive emotions

(β = .14, p = .010). In step 2, these significant predictors remained

when adjusting for demographic and clinical confounders except for

emotional neglect as predictor of performance on RMET tasks involv-

ing negative emotions which, nevertheless, bordered significance

(β = �.12, p = .054).

All VIF values were below 2.5, indicating no substantial collin-

earity. Heteroscedasticity was found in step 1 of the hierarchical

regression analyses that tested different maltreatment types as pre-

dictors of the RMET total score (χ2 = 27.16, p = .027) and score for

RMET tasks involving negative emotions (χ2 = 25.92, p = .039).

Thus, these analyses were computed with heteroscedasticity-

consistent standard errors. The significant maltreatment predictors

were the same in the original and the heteroscedasticity-adjusted

regression models.

4 | DISCUSSION

In this study, individuals with MDD and a history of childhood mal-

treatment exhibited poorer emotion decoding abilities than individuals

with MDD without such past. Overall, these results are consistent

with the studies by Rnic et al. (2018) and Simon et al. (2019), who

investigated this topic in smaller samples consisting of untreated

youth and psychiatric inpatients, respectively. Compared with these

studies, this study included a much larger sample with a broader age

range. Accordingly, the emotion decoding differences observed in this

study are likely to be identifiable in the broader population

with MDD.

Given that this result remained after adjusting for age, depressive

symptoms, and psychotherapeutic treatment, it is likely that emotion

decoding difficulties are relatively persistent in individuals with MDD

and childhood maltreatment. This could potentially reflect a more fun-

damental vulnerability in this MDD subgroup. According to mentaliza-

tion theory, the ability to understand mental states is acquired during

development through attachment relationships with caregivers who

possess reflective functioning and who adequately mediate the child's

discovery of own and others' mental states (Fonagy et al., 2018). In

families where child maltreatment occurs, the caregivers typically

have low reflective functioning and, therefore, fail to facilitate the

F IGURE 1 Standardized effect
sizes for group differences on
dimensions of emotion decoding.
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child's understanding of mental states (Allen, 2018). Accordingly,

the lower emotion decoding abilities identified in MDD patients with

childhood maltreatment may, from this perspective, be attributable to

such deficient developmental conditions.

Although mentalization theory offers a broader developmental

explanation of the findings, it does not explain the different results

across maltreatment types. When all maltreatment types were consid-

ered, only emotional neglect independently predicted lower emotion

decoding abilities. According to the neurodevelopmental model pro-

posed by McLaughlin et al. (2017), childhood neglect has particular

deleterious effects on developmental outcomes. This is because the

caregivers are presumed to regulate the inputs to which the child is

exposed, thereby largely influencing the child's learning opportunities.

Thus, in the case of neglectful caregivers, the child is not provided

with the necessary learning conditions for acquiring various abilities,

including the ability to decode mental states.

Another noteworthy finding was that emotion decoding difficulties

in the MDD subgroup with childhood maltreatment were most pro-

nounced on sub-tests involving positive and negative emotions while no

significant group differences emerged on the sub-tests involving neutral

emotions. While the present investigation does not provide any immedi-

ate explanation for this valence specificity, some research hints at impli-

cated mechanisms. For instance, a fMRI study found that individuals, who

have been exposed to childhood maltreatment, exhibited amygdala

hyper-responsivity in response to emotional faces especially those dis-

playing valenced emotions such as fear, anger, happiness, and sadness

(van Harmelen et al., 2013). This hyper-responsivity and limbic arousal

may potentially interfere with the ability to correctly decode valenced

emotions. While this may partly explain the present findings, it is similarly

likely that individuals who are exposed to childhood maltreatment during

formative years internalize an impoverished and dysfunctional emotion

understanding (Fernyhough, 2008) that specifically apply to valenced

emotions. While these explanations may be plausible, further investiga-

tions are needed to elucidate the developmental and neurological pro-

cesses underlying the valence-specific emotion decoding difficulties in

individuals with MDD who have a history of childhood maltreatment.

From a clinical perspective, the findings draw attention to the

potential presence of lower emotion decoding abilities in MDD

patients with a history of childhood maltreatment. Assessments such

as those employed in this study can be utilized to evaluate these areas

and subsequently inform case-formulation and treatment planning.

Especially, emotion decoding abilities may be clinically meaningful to

target in the treatment of MDD. A study by Lazarus and Fisher (2021)

found that individuals who displayed good emotion decoding abilities

generally had better outcomes of psychotherapy. Thus, improving the

identified emotion decoding problems in MDD patients with child-

hood maltreatment may potentially benefit their treatment outcomes.

Interventions such as Emotion Recognition Training (ERT) and Menta-

lization Based Therapy (MBT), which both have been found to have a

positive effect on emotion decoding abilities (Bressi et al., 2017;

Lawental et al., 2021; Rawdon et al., 2018), may be considered for this

purpose. Since MDD patients with a history of childhood maltreat-

ments tend to have a more severe illness course with more frequent

depressive recurrences (Nelson et al., 2017; Vallati et al., 2020), it is

imperative to improve the treatments for this MDD subgroup. Consid-

ering the present findings, it seems pertinent to explore the potential

gains of improving emotion decoding abilities in these patients.

Several limitations should be considered when interpreting the find-

ings. First, maltreatment histories were measured retrospectively with a

self-report measure and may therefore be affected by memory biases.

Autobiographical memories of past events represent the construction of

remembered events which are influenced by the individual's disposition

and social and affective schemas (Brewin et al., 2011). However, this

does not disqualify retrospectively reported childhood maltreatments,

which have been found to be more predictive of clinical outcomes than

their prospective counterparts, hence highlighting their clinical relevance

(Negriff et al., 2017; Newbury et al., 2018). Also, prospective studies

might underestimate childhood maltreatment due to parental secrecy or

children being unwilling to disclose such information (Newbury

et al., 2018). Second, the study did not differentiate between different

forms of psychotherapy because we did not expect the participant to be

acquainted with the terminology for this. Therefore, it is unclear

whether any psychotherapeutic treatments may have specifically

influenced emotion decoding in this study.

In conclusion, the results indicate that MDD patients with a history

of childhood maltreatment have deficiencies in decoding facial emo-

tions compared with MDD patients without such past. Accordingly,

emotion decoding deficits appear to characterize a subgroup of individ-

uals with MDD rather than reflecting a general characteristic of MDD

as discussed by others (Leppänen, 2006; Penton-Voak et al., 2017).

Considering that this subgroup tends to have a more severe and

retractable illness course, it is critical to identify factors that contribute

to this (Vallati et al., 2020). Based on the present findings, a relevant

avenue for further research is to investigate the prognostic and clinical

implications of emotion decoding deficits in individuals with MDD who

have a history of childhood maltreatment.

CONFLICT OF INTEREST STATEMENT

None.

ORCID

Ole Karkov Østergård https://orcid.org/0000-0001-8909-1241

REFERENCES

Ajilchi, B., Kisely, S., Nejati, V., & Frederickson, J. (2020). Effects of inten-

sive short-term dynamic psychotherapy on social cognition in major

depression. Journal of Mental Health, 29(1), 40–44. https://doi.org/10.
1080/09638237.2018.1466035

Allen, J. G. (2018). Mentalizing in the development and treatment of attachment

trauma. Routledge. https://doi.org/10.4324/9780429477263

Anderson, I. M., Shippen, C., Juhasz, G., Chase, D., Thomas, E.,

Downey, D., Toth, Z. G., Lloyd-Williams, K., Elliott, R., &

Deakin, J. F. W. (2011). State-dependent alteration in face emotion

recognition in depression. The British Journal of Psychiatry, 198(4),

302–308. https://doi.org/10.1192/bjp.bp.110.078139
Antonijevic, I. A. (2006). Depressive disorders—Is it time to endorse differ-

ent pathophysiologies? Psychoneuroendocrinology, 31(1), 1–15. https://
doi.org/10.1016/j.psyneuen.2005.04.004

10 NILSSON ET AL.

 10990879, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cpp.2899 by A

alborg U
niversity L

ibrary, W
iley O

nline L
ibrary on [02/10/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://orcid.org/0000-0001-8909-1241
https://orcid.org/0000-0001-8909-1241
https://doi.org/10.1080/09638237.2018.1466035
https://doi.org/10.1080/09638237.2018.1466035
https://doi.org/10.4324/9780429477263
https://doi.org/10.1192/bjp.bp.110.078139
https://doi.org/10.1016/j.psyneuen.2005.04.004
https://doi.org/10.1016/j.psyneuen.2005.04.004


Baron-Cohen, S., Wheelwright, S., Hill, J., Raste, Y., & Plumb, I. (2001). The

“Reading the Mind in the Eyes” test revised version: A study with nor-

mal adults, and adults with Asperger syndrome or high-functioning

autism. The Journal of Child Psychology and Psychiatry, 42(2), 241–251.
https://doi.org/10.1111/1469-7610.00715

Bech, P., Rasmussen, N.-A., Olsen, L. R., Noerholm, V., & Abildgaard, W.

(2001). The sensitivity and specificity of the Major Depression Inven-

tory, using the present state examination as the index of diagnostic

validity. Journal of Affective Disorders, 66, 159–164. https://doi.org/10.
1016/S0165-0327(00)00309-8

Beijers, L., Wardenaar, K. J., van Loo, H. M., & Schoevers, R. A. (2019).

Data-driven biological subtypes of depression: Systematic review of

biological approaches to depression subtyping. Molecular Psychiatry,

24(6), 888–900. https://doi.org/10.1038/s41380-019-0385-5
Bérubé, A., Turgeon, J., Blais, C., & Fiset, D. (2023). Emotion recognition in

adults with a history of childhood maltreatment: A systematic review.

Trauma, Violence & Abuse, 24(1), 278–294. https://doi.org/10.1177/
15248380211029403

Bobo, W. V., Angler�o, G. C., Jenkins, G., Hall-Flavin, D. K.,

Weinshilboum, R., & Biernacka, J. M. (2016). Validation of the 17-item

Hamilton Depression Rating Scale definition of response for

adults with major depressive disorder using equipercentile

linking to Clinical Global Impression scale ratings: Analysis of

Pharmacogenomic Research Network Antidepressant Medication

Pharmacogenomic Study (PGRN-AMPS) data. Human Psychopharma-

cology, 31(3), 185–192. https://doi.org/10.1002/hup.2526
Bodenschatz, C. M., Skopinceva, M., Ruß, T., & Suslow, T. (2019). Atten-

tional bias and childhood maltreatment in clinical depression—An eye-

tracking study. Journal of Psychiatric Research, 112, 83–88. https://doi.
org/10.1016/j.jpsychires.2019.02.025

Bressi, C., Fronza, S., Minacapelli, E., Nocito, E. P., Dipasquale, E., Magri, L.,

Lionetti, F., & Barone, L. (2017). Short-term psychodynamic

psychotherapy with mentalization-based techniques in major depressive

disorder patients: Relationship among alexithymia, reflective functioning,

and outcome variables—A pilot study. Psychology and Psychotherapy,

90(3), 299–313. https://doi.org/10.1111/papt.12110
Brewin, C. R., Andrews, B., & Gotlib, I. H. (1993). Psychopathology and early

experience: A reappraisal of retrospective reports. Psychological Bulletin,

113(1), 82–98. https://doi.org/10.1037/0033-2909.113.1.82
Brody, D. J., Pratt, L. A., & Hughes, J. P. (2018). Prevalence of depression

among adults aged 20 and over: United States, 2013-2016. NCHS

Data Brief, 303, 1–8. Retrieved from https://www.cdc.gov/nchs/data/

databriefs/db303.pdf

Carton, J. S., Kessler, E. A., & Pape, C. L. (1999). Nonverbal decoding skills

and relationship well-being in adults. Journal of Nonverbal Behavior, 23,

91–100. https://doi.org/10.1023/A:1021339410262
De Raedt, R., Baert, S., Demeyer, I., Goeleven, E., Raes, A., Visser, A.,

Wysmans, M., Jansen, E., Schacht, R., Van Aalderen, J. R., &

Speckens, A. (2012). Changes in attentional processing of emotional

information following mindfulness-based cognitive therapy in people

with a history of depression: Towards an open attention for all emo-

tional experiences. Cognitive Therapy and Research, 36(6), 612–620.
https://doi.org/10.1007/s10608-011-9411-x

Felitti, V. J., Anda, R. F., Nordenberg, D., Williamson, D. F., Spitz, A. M.,

Edwards, V., Koss, M. P., & Marks, J. S. (1998). Relationship of child-

hood abuse and household dysfunction to many of the leading causes

of death in adults: The Adverse Childhood Experiences (ACE) Study.

American Journal of Preventive Medicine, 14(4), 245–258. https://doi.
org/10.1016/S0749-3797(98)00017-8

Fernyhough, C. (2008). Getting Vygotskian about theory of mind: Mediation,

dialogue, and the development of social understanding. Developmental

Review, 28(2), 225–262. https://doi.org/10.1016/j.dr.2007.03.001
Flint, J., & Kendler, K. S. (2014). The genetics of major depression. Neuron

(Cambridge, Mass.), 81, 484–503. https://doi.org/10.1016/j.neuron.

2014.01.027

Fonagy, P., Gergely, G., Jurist, E. L., & Target, M. (2018). Affect regulation,

mentalization, and the development of the self. Routledge. https://doi.

org/10.4324/9780429471643

Fried, E. I., & Nesse, R. M. (2015). Depression is not a consistent syn-

drome: An investigation of unique symptom patterns in the STARD

study. Journal of Affective Disorders, 172, 96–102. https://doi.org/10.
1016/j.jad.2014.10.010

Hamilton, M. (1967). Development of a rating scale for primary depressive

illness. The British Journal of Social and Clinical Psychology, 6(4),

278–296. https://doi.org/10.1111/j.2044-8260.1967.tb00530.x
Harald, B., & Gordon, P. (2012). Meta-review of depressive subtyping

models. Journal of Affective Disorders, 139(2), 126–140. https://doi.
org/10.1016/j.jad.2011.07.015

Harkness, K., Sabbagh, M., Jacobson, J., Chowdrey, N., & Chen, T. (2005).

Enhanced accuracy of mental state decoding in dysphoric college stu-

dents. Cognition and Emotion, 19, 999–1025. https://doi.org/10.1080/
02699930541000110

Hasin, D., Sarvet, A., Meyers, J., Saha, T., Ruan, W., Stohl, M., & Grant, B.

(2018). Epidemiology of adult DSM-5 major depressive disorder and

its specifiers in the United States. JAMA Psychiatry (Chicago, Ill.), 75(4),

336–346. https://doi.org/10.1001/jamapsychiatry.2017.4602

Hays, R. D., Wells, K. B., Sherbourne, C. D., Rogers, W., & Spritzer, K.

(1995). Functioning and well-being outcomes of patients with depres-

sion compared with chronic general medical illnesses. Archives of Gen-

eral Psychiatry, 52(1), 11–19. https://doi.org/10.1001/archpsyc.1995.
03950130011002

He, C., Fan, D., Liu, X., Wang, Q., Zhang, H., Zhang, H., Zhang, Z., & Xie, C.

(2022). Insula network connectivity mediates the association between

childhood maltreatment and depressive symptoms in major depressive

disorder patients. Translational Psychiatry, 12(1), 89. https://doi.org/

10.1038/s41398-022-01829-w

Heim, C., Newport, D., Mletzko, T., Miller, A., & Nemeroff, C. (2008). The

link between childhood trauma and depression: Insights from HPA axis

studies in humans. Psychoneuroendocrinology, 33(6), 693–710. https://
doi.org/10.1016/j.psyneuen.2008.03.008

Hirschfeld, R. M., Montgomery, S. A., Keller, M. B., Kasper, S.,

Schatzberg, A. F., Möller, H. J., Healy, D., Baldwin, D., Humble, M.,

Versiani, M., Montenegro, R., & Bourgeois, M. (2000). Social function-

ing in depression: A review. The Journal of Clinical Psychiatry, 61(4),

268–275. https://doi.org/10.4088/jcp.v61n0405
Johnston, R., Jones, K., & Manley, D. (2018). Confounding and collinearity

in regression analysis: A cautionary tale and an alternative procedure,

illustrated by studies of British voting behaviour. Quality & Quantity,

52(4), 1957–1976. https://doi.org/10.1007/s11135-017-0584-6
Lawental, M., Williams, D., Blay, Y., & Shoval, G. (2021). Cognitive behav-

ioral intervention for improving emotion recognition among individuals

with substance use disorders: A randomized-controlled pilot study in a

naturalistic setting. Psychiatry Research, 305, 114220. https://doi.org/

10.1016/j.psychres.2021.114220

Lazarus, G., & Fisher, A. J. (2021). Negative emotion differentiation pre-

dicts psychotherapy outcome: Preliminary findings. Frontiers in Psy-

chology, 12, 689407. https://doi.org/10.3389/fpsyg.2021.689407

Leppänen, J. M. (2006). Emotional information processing in mood disor-

ders: A review of behavioral and neuroimaging findings. Current Opin-

ion in Psychiatry, 19(1), 34–39. https://doi.org/10.1097/01.yco.

0000191500.46411.00

Li, M., D'Arcy, C., & Meng, X. (2016). Maltreatment in childhood substan-

tially increases the risk of adult depression and anxiety in prospective

cohort studies: Systematic review, meta-analysis, and proportional

attributable fractions. Psychological Medicine, 46(4), 717–730. https://
doi.org/10.1017/S0033291715002743

Liang, S., Deng, W., Li, X., Greenshaw, A. J., Wang, Q., Li, M., Ma, X.,

Bai, T. J., Bo, Q. J., Cao, J., Chen, G. M., Chen, W., Cheng, C.,

Cheng, Y. Q., Cui, X. L., Duan, J., Fang, Y. R., Gong, Q. Y., Guo, W. B., …
Li, T. (2020). Biotypes of major depressive disorder: Neuroimaging

NILSSON ET AL. 11

 10990879, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cpp.2899 by A

alborg U
niversity L

ibrary, W
iley O

nline L
ibrary on [02/10/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1111/1469-7610.00715
https://doi.org/10.1016/S0165-0327(00)00309-8
https://doi.org/10.1016/S0165-0327(00)00309-8
https://doi.org/10.1038/s41380-019-0385-5
https://doi.org/10.1177/15248380211029403
https://doi.org/10.1177/15248380211029403
https://doi.org/10.1002/hup.2526
https://doi.org/10.1016/j.jpsychires.2019.02.025
https://doi.org/10.1016/j.jpsychires.2019.02.025
https://doi.org/10.1111/papt.12110
https://doi.org/10.1037/0033-2909.113.1.82
https://www.cdc.gov/nchs/data/databriefs/db303.pdf
https://www.cdc.gov/nchs/data/databriefs/db303.pdf
https://doi.org/10.1023/A:1021339410262
https://doi.org/10.1007/s10608-011-9411-x
https://doi.org/10.1016/S0749-3797(98)00017-8
https://doi.org/10.1016/S0749-3797(98)00017-8
https://doi.org/10.1016/j.dr.2007.03.001
https://doi.org/10.1016/j.neuron.2014.01.027
https://doi.org/10.1016/j.neuron.2014.01.027
https://doi.org/10.4324/9780429471643
https://doi.org/10.4324/9780429471643
https://doi.org/10.1016/j.jad.2014.10.010
https://doi.org/10.1016/j.jad.2014.10.010
https://doi.org/10.1111/j.2044-8260.1967.tb00530.x
https://doi.org/10.1016/j.jad.2011.07.015
https://doi.org/10.1016/j.jad.2011.07.015
https://doi.org/10.1080/02699930541000110
https://doi.org/10.1080/02699930541000110
https://doi.org/10.1001/jamapsychiatry.2017.4602
https://doi.org/10.1001/archpsyc.1995.03950130011002
https://doi.org/10.1001/archpsyc.1995.03950130011002
https://doi.org/10.1038/s41398-022-01829-w
https://doi.org/10.1038/s41398-022-01829-w
https://doi.org/10.1016/j.psyneuen.2008.03.008
https://doi.org/10.1016/j.psyneuen.2008.03.008
https://doi.org/10.4088/jcp.v61n0405
https://doi.org/10.1007/s11135-017-0584-6
https://doi.org/10.1016/j.psychres.2021.114220
https://doi.org/10.1016/j.psychres.2021.114220
https://doi.org/10.3389/fpsyg.2021.689407
https://doi.org/10.1097/01.yco.0000191500.46411.00
https://doi.org/10.1097/01.yco.0000191500.46411.00
https://doi.org/10.1017/S0033291715002743
https://doi.org/10.1017/S0033291715002743


evidence from resting-state default mode network patterns. Neuro-

Image. Clinical, 28, 102514. https://doi.org/10.1016/j.nicl.2020.102514

Mansueto, G., Caselli, G., Ruggiero, G. M., & Sassaroli, S. (2019). Metacog-

nitive beliefs and childhood adversities: An overview of the literature.

Psychology, Health & Medicine, 24(5), 542–550. https://doi.org/10.

1080/13548506.2018.1550258

Mansueto, G., Cavallo, C., Palmieri, S., Ruggiero, G. M., Sassaroli, S., &

Caselli, G. (2021). Adverse childhood experiences and repetitive nega-

tive thinking in adulthood: A systematic review. Clinical Psychology &

Psychotherapy, 28(3), 557–568. https://doi.org/10.1002/cpp.2590
McLaughlin, K. A., Sheridan, M. A., & Nelson, C. A. (2017). Neglect as a vio-

lation of species-expectant experience: Neurodevelopmental conse-

quences. Biological Psychiatry, 82(7), 462–471. https://doi.org/10.

1016/j.biopsych.2017.02.1096

Montgomery, S. A., & Åsberg, M. (1979). A new depression scale designed

to be sensitive to change. British Journal of Psychiatry, 134(4), 382–
389. https://doi.org/10.1192/bjp.134.4.382

Negriff, S., Schneiderman, J. U., & Trickett, P. K. (2017). Concordance

between self-reported childhood maltreatment versus case record

reviews for child welfare-affiliated adolescents. Child Maltreatment,

22(1), 34–44. https://doi.org/10.1177/1077559516674596
Nelson, J., Klumparendt, A., Doebler, P., & Ehring, T. (2017). Childhood

maltreatment and characteristics of adult depression: Meta-analysis.

British Journal of Psychiatry, 210(2), 96–104. https://doi.org/10.1192/
bjp.bp.115.180752

Newbury, J. B., Arseneault, L., Moffitt, T. E., Caspi, A., Danese, A.,

Baldwin, J. R., & Fisher, H. L. (2018). Measuring childhood maltreat-

ment to predict early-adult psychopathology: Comparison of prospec-

tive informant-reports and retrospective self-reports. Journal of

Psychiatric Research, 96, 57–64. https://doi.org/10.1016/j.jpsychires.
2017.09.020

Nguyen, T. D., Harder, A., Xiong, Y., Kowalec, K., Hägg, S., Cai, N., Kuja-

Halkola, R., Dalman, C., Sullivan, P. F., & Lu, Y. (2022). Genetic hetero-

geneity and subtypes of major depression. Molecular Psychiatry, 27,

1667–1675. https://doi.org/10.1038/s41380-021-01413-6
Opel, N., Redlich, R., Zwanzger, P., Grotegerd, D., Arolt, V., Heindel, W.,

Konrad, C., Kugel, H., & Dannlowski, U. (2014). Hippocampal atrophy

in major depression: A function of childhood maltreatment rather than

diagnosis? Neuropsychopharmacology, 39(12), 2723–2731. https://doi.
org/10.1038/npp.2014.145

Organization for Economic Co-operation and Development. (2017). Anti-

depressant drugs consumption, 2000 and 2015 (or nearest year). Phar-

maceutical sector (Vol. 2017). OECD Publishing. https://doi.org/10.

1787/health_glance-2017-en

Penton-Voak, I., Munafo, M., & Looi, C. Y. (2017). Biased facial emotion

perception in mental health disorders: A possible target for psycholog-

ical intervention? Current Directions in Psychological Science, 26(3),

294–301. https://doi.org/10.1177/0963721417704405
Rådet for Anvendelse af Dyr Sygehusmedicin. (2015). Behandlingsvejledn-

ing inklusiv lægemiddelrekommandation for medicinsk behandling af uni-

polar depression. Retrieved from https://rads.dk/media/1910/

unipolar-depression-beh-og-rek-april-2015-193678.pdf

Rawdon, C., Murphy, D., Motyer, G., Munafò, M. R., Penton-Voak, I., &

Fitzgerald, A. (2018). An investigation of emotion recognition training to

reduce symptoms of social anxiety in adolescence. Psychiatry Research,

263, 257–267. https://doi.org/10.1016/j.psychres.2018.02.023
Rnic, K., Sabbagh, M. A., Washburn, D., Bagby, R. M., Ravindran, A.,

Kennedy, J. L., Strauss, J., & Harkness, K. L. (2018). Childhood emotional

abuse, physical abuse, and neglect are associated with theory of mind

decoding accuracy in young adults with depression. Psychiatry Research,

268, 501–507. https://doi.org/10.1016/j.psychres.2018.07.045
Sedlak, A. J., Mettenburg, J., Basena, M., Petta, I., McPherson, K.,

Greene, A., & Li, S. (2010). Fourth National Incidence Study of Child

Abuse and Neglect (NIS-4): Report to Congress. Washington, DC.

Retrieved from https://cap.law.harvard.edu/wp-content/uploads/

2015/07/sedlaknis.pdf

Simon, M., Németh, N., Gálber, M., Lakner, E., Csernela, E., Tényi, T., &

Czéh, B. (2019). Childhood adversity impairs theory of mind abilities in

adult patients with major depressive disorder. Frontiers in Psychiatry,

10, 867. https://doi.org/10.3389/fpsyt.2019.00867

StataCorp. (2021). Stata Statistical Software: Release 17. College Station,

TX: StataCorp LLC.

Suslow, T., Lemster, A., Koelkebeck, K., & Kersting, A. (2023). Interpersonal

problems and recognition of facial emotions in healthy individuals.

Frontiers in Psychiatry, 14, 1139051.

Taber, K. S. (2018). The use of Cronbach's alpha when developing and

reporting research instruments in science education. Research in Sci-

ence Education, 48, 1273–1296. https://doi.org/10.1007/s11165-

016-9602-2

Teicher, M. H., & Samson, J. A. (2013). Childhood maltreatment and psycho-

pathology: A case for ecophenotypic variants as clinically and neurobio-

logically distinct subtypes. The American Journal of Psychiatry, 170(10),

1114–1133. https://doi.org/10.1176/appi.ajp.2013.12070957
Vallati, M., Cunningham, S., Mazurka, R., Stewart, J. G., Larocque, C.,

Milev, R. V., Bagby, R. M., Kennedy, S. H., & Harkness, K. L. (2020).

Childhood maltreatment and the clinical characteristics of major

depressive disorder in adolescence and adulthood. Journal of Abnormal

Psychology, 129(5), 469–479. https://doi.org/10.1037/abn0000521
van Harmelen, A. L., van Tol, M. J., Demenescu, L. R., van der Wee, N. J.,

Veltman, D. J., Aleman, A., van Buchem, M. A., Spinhoven, P.,

Penninx, B. W., & Elzinga, B. M. (2013). Enhanced amygdala reactivity

to emotional faces in adults reporting childhood emotional maltreat-

ment. Social Cognitive and Affective Neuroscience, 8(4), 362–369.
https://doi.org/10.1093/scan/nss007

Weightman, M. J., Air, T. M., & Baune, B. T. (2014). A review of the role of

social cognition in major depressive disorder. Frontiers in Psychiatry, 5,

179. https://doi.org/10.3389/fpsyt.2014.00179

World Health Organization. (2017). Depression and other common mental

disorders: Global health estimates. Geneva, Licence: CC BY-NC-SA 3.0

IGO. Retrieved from https://apps.who.int/iris/bitstream/handle/

10665/254610/WHO-MSD-MER-2017.2-eng.pdf

World Health Organization. (2019). International Statistical Classification

of Diseases and Related Health Problems (11th ed.). Retrieved from

https://icd.who.int/

World Health Organization. (2022). Child maltreatment. Retrieved from

https://www.who.int/news-room/fact-sheets/detail/child-maltreatment

Zarse, E. M., Neff, M. R., Yoder, R., Hulvershorn, L., Chambers, J. E., &

Chambers, R. A. (2019). The adverse childhood experiences question-

naire: Two decades of research on childhood trauma as a primary cause

of adult mental illness, addiction, and medical diseases. Cogent Medicine,

6(1), 1581447. https://doi.org/10.1080/2331205X.2019.1581447

SUPPORTING INFORMATION

Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Nilsson, K. K., Nygaard, S., Ebsen, S.,

& Østergård, O. K. (2023). Valence in the eyes: An emotion

decoding profile of adults with major depressive disorder and

a history of childhood maltreatment. Clinical Psychology &

Psychotherapy, 1–12. https://doi.org/10.1002/cpp.2899

12 NILSSON ET AL.

 10990879, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cpp.2899 by A

alborg U
niversity L

ibrary, W
iley O

nline L
ibrary on [02/10/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1016/j.nicl.2020.102514
https://doi.org/10.1080/13548506.2018.1550258
https://doi.org/10.1080/13548506.2018.1550258
https://doi.org/10.1002/cpp.2590
https://doi.org/10.1016/j.biopsych.2017.02.1096
https://doi.org/10.1016/j.biopsych.2017.02.1096
https://doi.org/10.1192/bjp.134.4.382
https://doi.org/10.1177/1077559516674596
https://doi.org/10.1192/bjp.bp.115.180752
https://doi.org/10.1192/bjp.bp.115.180752
https://doi.org/10.1016/j.jpsychires.2017.09.020
https://doi.org/10.1016/j.jpsychires.2017.09.020
https://doi.org/10.1038/s41380-021-01413-6
https://doi.org/10.1038/npp.2014.145
https://doi.org/10.1038/npp.2014.145
https://doi.org/10.1787/health_glance-2017-en
https://doi.org/10.1787/health_glance-2017-en
https://doi.org/10.1177/0963721417704405
https://rads.dk/media/1910/unipolar-depression-beh-og-rek-april-2015-193678.pdf
https://rads.dk/media/1910/unipolar-depression-beh-og-rek-april-2015-193678.pdf
https://doi.org/10.1016/j.psychres.2018.02.023
https://doi.org/10.1016/j.psychres.2018.07.045
https://cap.law.harvard.edu/wp-content/uploads/2015/07/sedlaknis.pdf
https://cap.law.harvard.edu/wp-content/uploads/2015/07/sedlaknis.pdf
https://doi.org/10.3389/fpsyt.2019.00867
https://doi.org/10.1007/s11165-016-9602-2
https://doi.org/10.1007/s11165-016-9602-2
https://doi.org/10.1176/appi.ajp.2013.12070957
https://doi.org/10.1037/abn0000521
https://doi.org/10.1093/scan/nss007
https://doi.org/10.3389/fpsyt.2014.00179
https://apps.who.int/iris/bitstream/handle/10665/254610/WHO-MSD-MER-2017.2-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/254610/WHO-MSD-MER-2017.2-eng.pdf
https://icd.who.int/
https://www.who.int/news-room/fact-sheets/detail/child-maltreatment
https://doi.org/10.1080/2331205X.2019.1581447
https://doi.org/10.1002/cpp.2899

	Valence in the eyes: An emotion decoding profile of adults with major depressive disorder and a history of childhood maltre...
	1  INTRODUCTION
	2  METHODS
	2.1  Study design
	2.2  Participants and procedure
	2.3  Measures
	2.4  Statistical analyses

	3  RESULTS
	4  DISCUSSION
	CONFLICT OF INTEREST STATEMENT
	REFERENCES


