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Introduction: Major depressive disorder (MDD) is a common condition with heteroge-
neous presentations that often include predominant anhedonia. Previous studies have
revealed that childhood trauma is a potent risk factor for the development of MDD; however,
the clinical implications of this finding are not fully understood.

Methods: Participants were adolescents (age 13-21 years) with a diagnosis of moderate-to-severe
major depressive disorder and healthy controls. We used generalized linear models to assess the
relationship between anhedonia severity and trauma severity in a cross-sectional dataset.
Results: This cross-sectional analysis of an adolescent sample that underwent clinical
evaluations and a trauma assessment, suggested that anhedonia was associated with historical
trauma severity. The association between anhedonia and sexual abuse was greater in female
participants compared to male participants.

Discussion: Our results were partially in line with the reported literature in adult samples.
Future studies aiming to characterize the trauma—anhedonia relationship in adolescents
should utilize scales designed specifically to measure these constructs in young populations,
and scales that assess specific subtypes of anhedonia.
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Introduction

Anhedonia is defined as impaired interest and inability to experience pleasure in
previously enjoyable activities." Anhedonia is a long accepted core feature of major
depressive disorder (MDD) that varies independently of other depressive
symptomatology.> Anhedonia is also recognized as an important component of
schizophrenia and post-traumatic stress disorder (PTSD),? as well as a contributor
to suicide risk.* Increasingly, anhedonia is conceptualized as a transdiagnostic
dimension® with multiple risk pathways leading to its emergence.®

Previous studies have revealed that childhood trauma is a potent risk factor for
the development of MDD; however, the impact of childhood trauma on specific
depressive symptoms, is inadequately understood. MDD co-occurs in approxi-
mately half of individuals with PTSD’ and is common in other trauma-exposed
individuals.® Studies of patients with PTSD suggest that anhedonia may link
traumatic experiences anddevelopment of depressive disorders.”

In previous studies with young adult participants, perceived stress has been found to
increase negative affect and anhedonia.'® In another study with adults anhedonia was
suggested to be the optimal target phenotype when examining the impact of childhood
adversity on depression.'' The aim of this study was to investigate the association

Received: 2 January 2021
Accepted: 25 May 2021
Published: 14 June 2021

Adolescent Health, Medicine and Therapeutics 2021:12 6775 67
© 2021 Sonmez et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.
BY NG

php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http:/creativecommons.org/licenses/by-nc/3.0/). By accessing the
work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0002-4810-7830
http://orcid.org/0000-0001-6843-6503
mailto:sonme005@umn.edu
http://www.dovepress.com/permissions.php
https://www.dovepress.com

Sonmez et al

Dove

between anhedonia and past trauma in adolescents. We exam-
ined the trauma—anhedonia relationship in healthy adolescents,
depressed adolescents, and the combined sample. We hypothe-
sized that anhedonia would demonstrate positive correlations
with the severity of various types of childhood traumas.

Methods

Overview

This study was a retrospective, secondary analysis of
cross-sectional data from a study conducted by our
research group that examined excitatory/inhibitory cortical
physiology and glutamatergic neurochemistry in diverse
groups of depressed adolescents and healthy youth.
Written informed consent was obtained from parents or
guardians of participants under 18 years of age, and
directly from participants > 18 years.'? Written assents
were obtained from participants < 18 years. All research
procedures were approved by the Mayo Clinic institutional
review board (Rochester, MN, USA). This study was con-
ducted in accordance with the Declaration of Helsinki.

Participants and Eligibility

Depressed participants were adolescents (age 13-21 years)
with a diagnosis of a moderate-to-severe major depressive
disorder for whom treatment with an antidepressant medica-
tion (SSRI) was indicated (but not administered). Healthy
control adolescents (age 13-21 years) had no history of psy-
chiatric disorder or treatment. The total number of participants
was 56. The parent study was a cross-sectional biomarker
study of MDD. No treatment was provided or administered
in the form of antidepressant SSRI medications, repetitive
transcranial magnetic stimulation (rTMS), or psychotherapy.
Contraindications to MRI/MRS, as determined by the MRI
safety screen and MRI safety codes were among exclusion
criteria. Adolescents in the healthy control group had no cur-
rent or historical psychiatric diagnosis and no current or pre-
vious psychopharmacologic or psychotherapeutic treatment.
Participants in the depressed group had current diagnoses of
unipolar depressive disorders on the K-SADS-PL diagnostic
interview. Exclusion criteria consisted of lifetime history of
mania or psychosis, the presence of an active substance use
disorder (except nicotine), and any unstable medical condition.

Assessments

Participants were interviewed by a board-certified child and
adolescent psychiatrist (PEC) using the Schedule for Affective
Disorders and Schizophrenia for School Aged Children,

K-SADS-PL."? Depressive symptom severity was rated with
the Children’s Depression Rating Scale, Revised (CDRS-R). 14
A score that combined CDRS-R items 2 and 3 (“Difficulty
having fun” and “Social Withdrawal) was used to measure
anhedonia (“CDRS-R Anhedonia Subscale”). Participants also
Quick
Symptomatology (17-item) Adolescent and Parent Self
Report (QIDS-A17-SR)."® Prior psychometric studies have
demonstrated that CDRS-R and QIDS-A17-SR are reliable
and valid instruments for assessing adolescents.'>'® A study

completed  the Inventory of  Depressive

from our group, suggested that QIDS-A17-SR has more clin-
ical utility compared to CDRS-R when assessing depression
severity.'” In a more recent review, the validity of CDRS-R as
measurement of depression symptom severity in adolescents
remained unclear.'® As a result of these related findings,
depression symptoms severity was assessed with QIDS-A17-
SR in the present study.

Participants’ self-reported trauma histories were
assessed with the Childhood Trauma Questionnaire
(CTQ)," which is comprised of 28 items, each rated on
a five-point Likert scale. In addition to a total trauma
score, five subscales are generated: emotional abuse
(EAS), physical abuse (PAS), sexual abuse (SAS), physi-
cal neglect (PNS), and emotional neglect (ENS). Higher
scores on the CTQ denote greater historical trauma sever-
ity. The CTQ was used as a continuous variable of trauma
severity (total and subscale scores) to increase power and
to evaluate trauma as a dimensional variable. CTQ has
been used as a continuous variable in the literature

recently. >’

Statistical Analysis

All analyses were conducted using SPSS version 25 (IBM
Corp., Armonk, NY, USA). We assessed assumptions of nor-
mality with the Shapiro-Wilk test. Non-parametric tests were
used to compare data that did not have a normal distribution.
Demographics and clinical measures were compared between
groups using Student’s #-test, Mann—Whitney U or Chi square.
Sex differences across groups were assessed with Chi-Square.
Age and QIDS-A17-SR compared with two samples #-test.
CDRS-R total score, Anhedonia subscale score and all CTQ
scores were compared with Mann—Whitney U as these vari-
ables did not have a normal distribution.

Participants were categorized based on prior trauma with
scoring cut-off from the CTQ scoring guidelines.'” The “No
Trauma” group included participants who scored equal or less
than 8 in emotional abuse score, equal or less than 7 in physical
abuse score, equal or less than 5 in sexual abuse score, equal or
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Table | Childhood Trauma Questionnaire Cutoff Scores

Level of Abuse Emotional Abuse Physical Abuse Sexual Abuse Emotional Neglect Physical Neglect
None 8 7 5 9 7

Low 12 9 7 14 9

Moderate 15 12 12 17 12

Severe 16+ 13+ 13+ 18+ 13+

Notes: CTQ (Childhood Trauma Questionnaire) Manual cutoff scores and categories for each subscale. Example: Those who scored 8 or less in emotional abuse reported
minimal or no trauma. Those who scored 9 or higher in emotional abuse reported some level of emotional abuse.

less than 9 emotional neglect score, equal or less than 7 in
physical neglect score (Table 1). All other participants were
categorized into the “Trauma Exposure “group which indi-
cated that participants had low, moderate or high trauma in at
least one subscale.

We used generalized linear models to assess the rela-
tionship between anhedonia severity and trauma severity.
The dependent variables were CTQ scores (total and sub-
scales). The CDRS-R Anhedonia Subscale was the inde-
pendent variable. Model was built 1) without any
covariates 2) controlling for QIDS-A17-SR (proxy for
depression severity), age and sex. Akaike’s Information

Criterion (AIC) was utilized to assess goodness of fit.

Table 2 Demographics and Clinical Features

Results

Sample Characteristics

Data from 42 participants (17 healthy controls, 25
depressed; 59.5% female, age range 13-21) were ana-
lyzed. Demographics are summarized in Table 2 There
were no differences in age or sex between healthy and
depressed groups. CTQ scores ranged between 25 and 66.
Depressed participants demonstrated significantly higher
trauma.

Twenty-four participants reported some level of trauma
in any of the five subscales of CTQ based on cut-off scores
according to CTQ Manual (Table 1). Age and sex did not
differ across two trauma levels. Anhedonia score was

Combined Healthy vs Depressed No Trauma vs Trauma Exposure
Sample n = 42
Healthy Depressed | p-value | No Trauma Trauma p-value
Control n=25 n=18 Exposure n = 24
n=17
Age (years) 16.33 (2.01) 16.65 (2.21) | 16.12 (1.88) 0.43 16.39 (1.94) 16.29 (2.1) 0.367
Female, n (%) 25 (59.5) 12 (70.6) 13 (52) 0.23 I (6l1) 14 (58.3) 0.87
CDRS-R scores
Total Score 36.69 (18.42) 19.12 (2.89) | 48.64 (14.37) | <0.001 24.33 (11.89) 45.96 (17.06) <0.001
Anhedonia subscale 4.79 (3.05) 2.12 (0.49) 6.6 (2.69) <0.001 2.78 (1.96) 6.29 (2.87) <0.001
QIDS-A17-SR score 843 (6.45) 2.71 (2.14) 12.32 (5.38) <0.001 3.72 (2.22) 11.96 (6.19) <0.001
CTQ scores
Total Score 37.1 (11.04) 28.35 (3.28) | 43.04 (10.49) | <0.001 27.67 (3.73) 44.17 (9.38) <0.001
Emotional Abuse Scale 9.05 (4.23) 6.06 (1.39) 11.08 (4.31) <0.001 5.83 (0.99) 11.46 (4.12) <0.001
Emotional Neglect Scale 8.57 (3.85) 6.41 (1.91) 10.04 (4.17) 0.001 6.06 (1.66) 10.46 (3.97) <0.001
Physical Abuse Scale 6.45 (2.28) 5.18 (0.53) 7.32 (2.59) 0.001 5.28 (0.67) 7.33 (2.65) <0.001
Physical Neglect Scale 6.52 (2.2) 5.71 (1.36) 7.08 (2.5) 0.037 5.33 (0.59) 7.42 (2.54) 0.012
Sexual Abuse Scale 6.43 (3.98) 5(0) 7.4 (4.96) 0.002 5(0) 7.5 (5.04) 0.001

Notes: Means with standard deviations or % in parentheses. Trauma level is based on CTQ (Childhood Trauma Questionnaire) Manual. Participants who reported none or
minimal trauma in all subscales were grouped as “No Trauma”; all others are grouped as “Trauma Exposure”. Anhedonia subscale is the total of CDRS-R items 2 and 3. Sex
differences across groups were assessed with Chi-Square. Age and QIDS-A17-SR compared with two samples t-test. CDRS-R total score, Anhedonia subscale score and all
CTQ scores were compared with Mann—Whitney U due to skewed distribution of the variable.
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Table 3 Sample Characteristics

Participant | Group Trauma Medication(s) and Total Daily Comorbidities Sex
Exposure Dose

| Dep/Med - | EAS, PAS, ENS | None Cannabis use M

2 Dep/Med + | No Trauma Fluoxetine, methylphenidate ADHD, stimulants were held on day of Scan F

hydrochloride ER

3 HC No Trauma None None F

4 HC No Trauma None None F

5 HC EAS None None F

6 HC No Trauma None None F

7 Dep/Med - | EAS, SAS, PNS | None Panic disorder M

8 HC No Trauma None None F

9 Dep/Med + | EAS, SAS, ENS | Sertraline, aripiprazole None M

10 Dep/Med + | SAS Fluoxetine Alcohol use disorder in remission 8 months, anxiety | F

disorder NOS

I HC No Trauma None None M

12 HC No Trauma None None F

13 HC ENS None Subthreshold depressive symptoms F

14 Dep/Med - EAS, ENS None None F

15 Dep/Med - EAS, PAS, ENS, | None Cannabis use disorder M
PNS

16 Dep/Med + | EAS, SAS Sertraline None F

17 HC No Trauma None None M

18 Dep/Med - | EAS, PAS, SAS | None None F

19 Dep/Med - | EAS, SAS, ENS, | None Alcohol, cannabis, nicotine F
PNS

20 Dep/Med - | EAS, ENS, PNS | None None F

21 Dep/Med - | EAS, SAS None ADHD, Osgood-Schlatter Disease F

22 Dep/Med + | EAS, SAS, ENS | Fluoxetine, dextroamphetamine ADHD, GAD, Motor Tic Disorder M

saccharate

23 Dep/Med + | EAS, ENS, PNS | Fluoxetine Cannabis use disorder M

24 Dep/Med - | EAS, ENS None Persistent dysthymic disorder F

25 Dep/Med - | EAS, PAS, ENS, | Methylphenidate hydrochloride ADHD M
PNS

26 Dep/Med + | No Trauma Fluoxetine Restless leg syndrome, migraines F

27 Dep/Med - EAS, PAS, ENS, | None Persistent dysthymic disorder; cannabis use disorder | F
PNS

28 HC No Trauma None None F

(Continued)
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Table 3 (Continued).

Participant | Group Trauma Medication(s) and Total Daily | Comorbidities Sex
Exposure Dose
29 HC PNS None None F
30 Dep/Med + | No Trauma Duloxetine ADHD, minor depressive disorder M
31 Dep/Med - | ENS Methylphenidate, atomoxetine ADHD M
32 Dep/Med + | No Trauma Bupropion hydrochloride x| None M
33 HC PNS None Cannabis use disorder M
34 HC No Trauma None None M
35 Dep/Med - | EAS, PAS, SAS, | None PTSD F
ENS
36 HC No Trauma None Mild concussion history M
37 Dep/Med + | EAS, PAS, SAS | Fluoxetine Cannabis use disorder F
38 Dep/Med + | No Trauma Amitriptyline Learning disability, chronic headaches M
39 Dep/Med + | EAS, PAS, SAS, | Fluoxetine None M
ENS
40 HC No Trauma None None F
41 HC No Trauma None None F
42 HC No Trauma None None F

Notes: “No Trauma” group consisted of participants who scored in the “None or minimal” category on all subscales. This was defined according to Childhood Trauma

Questionnaire Manual. The cut-off scores for each scale are shown in Table |.

Abbreviations: EAS, Emotional Abuse Scale; PAS, Physical Abuse Scale; SAS, Sexual Abuse Scale; ENS, Emotional Neglect Scale; PNS, Physical Neglect Scale.

significantly higher in the Trauma Exposure group. Full
list of medications, comorbidities and reported trauma
levels in CTQ subscales were summarized in Table 3.
Most frequent comorbidities were ADHD (n=6) and can-
nabis use disorder (n=7). One participant met criteria for
PTSD.

Assessment of Trauma Severity and

Anhedonia

There were significant positive relationships between the
CDRS-R Anhedonia Subscale and CTQ total score, EAS,
ENS, PAS and PNS (all p<0.05), but not SAS, in the
combined sample (Table 4). Among the subscales, the
EAS showed the most robust association (highest coeffi-
cient) (f=0.93, p<0.001). Age did not have a significant
relationship with the dependent variable therefore age was

not controlled for in any of the models.

The correlation between CDRS-R Anhedonia Subscale
and QIDS-A17-SR was r=0.801 (p< 0.001). When QIDS-
A17-SR score was added to the models to control for
depression severity, the parameter estimates for anhedonia
were non-significant in all models.

The main effect of diagnosis was factored in the mod-
els as a group along with the interaction of group by
anhedonia score. Interaction terms were not significant in
any of the models. Similarly, main effect of sex and inter-
action term sex by anhedonia scores were factored into the
models. The interaction term was significant in the sexual
abuse scale (Table 5). Figure 1 summarizes the graph of
predicted values of sexual abuse scale by anhedonia

SCOres.

Discussion
The present study sought to examine the association
between anhedonia and past trauma in a sample of healthy
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Table 4 Generalized Linear Model Results

B SE 95% CI for B p-value
CTQ Total Score | 2.485 0.41 1.689-3.281 <0.001
Emotional Abuse 0.93 0.16 0.619-1.241 <0.001
Emotional Neglect | 0.67 0.17 0.346-0.994 <0.001
Physical Abuse 0.228 0.11 0.014-0.443 0.037
Physical Neglect 0.306 0.1 0.109-0.504 0.002
Sexual Abuse 0.364 0.19 —0.014-0.743 0.059

Notes: CTQ total scores and 5 subscale association with CDRS-R Anhedonia
Subscale in combined sample (n=42, df=38, 1). Each B and p-value pair represents
a separate generalized linear model. Independent variable: CDRS-R Anhedonia
Subscale, dependent variable Childhood Trauma Questionnaire scores.

Table 5 Association of Sexual Abuse Score with Sex and
Anhedonia Score

95% CI for p
Parameter (1] SE Upper | Lower | p-value
CDRS-R 0.117 0.254 | —0.38 0.21 0.64
Anhedonia
Subscale
Sex —1.349 | 2.131 | —5.53 2.83 0.53
Sex * CDRS-R 0.751 0.368 | 0.029 1.47 0.042
Anhedonia
Subscale

Notes: Dependent variable was Childhood Trauma Questionnaire Sexual Abuse
Scale. Sample size and degrees of freedom were n=42, df=38, |.

and depressed adolescents. In the combined sample, anhe-
donia was associated broadly with trauma measures (total
CTQ score and all subscales, except SAS), although these
relationships were nonsignificant when corrected for
depression severity. This is likely due to covariance
between anhedonia and depression severity. In the present
study, the correlation between these variables were signif-
icant. Also trauma and depression are often collinear para-
meters, as demonstrated in population-level studies®
adding to the covariance of parameters.

In one prior study Fan and colleagues assessed a young
adult sample (18-35 years) using the CTQ and three
separate anhedonia-specific scales®® and found that MDD
patients with moderate-to-severe childhood trauma had
elevated state anhedonia compared to MDD patients with
no/low trauma. State anhedonia was measured by Beck
Inventory of Depression. We believe this is in line with our

findings showing significant positive relationship of anhe-
donia and trauma. Fan and colleagues also reported that
between depressed participants with trauma exposure had
greater emotional abuse/neglect scales compared to
healthy controls with trauma exposure. This was also
noted in our sample despite small sample sizes of 4
healthy controls and 20 depressed participants who
reported trauma. In our present study, the main effect of
childhood trauma on anhedonia was not qualified further
by a significant interaction of diagnosis. This was most
likely due to the small sample sizes in our study.

A longitudinal study examining effects of maltreatment
found that emotional abuse/neglect predicted depressed
mood and anhedonia, with emotional neglect also predict-
ing increased anhedonia over time.** This raises questions
about the cumulative effects of trauma and differential
impacts of maltreatment at different stages of social devel-
opment. This also suggests that childhood adversity
imparts later-onset anhedonia in adulthood.

In a prior study that investigated specific types of
childhood adversity and social and cognitive capacity,
verbal abuse and fear of abuse were found to be signifi-
cantly associated with worse social motivation. Our find-
ings are partially in line with this study. Physical neglect in
our sample unlike the mentioned study results, had smaller
parameter estimates compared to emotional abuse however
both types of trauma were associated with state anhedonia
which we believe covers the domain of social
motivation.*®

Sexual abuse has been associated with various
psychopathology.>®?” Our study was the first in the litera-
ture to report a differential effect of sex on the association
between sexual abuse and anhedonia in adolescents. In this
sample, the association between sexual abuse and anhedo-
nia was stronger in female participants compared to male
participants. These results could serve as a foundation for
generating new hypothesis on this area.

Some other limitations apply to our findings. The CTQ
is completed retrospectively, and the scores could be influ-
enced by the inherent subjectivity and/or current mood
state of the participants. Cross-sectional analyses also can-
not causally link prior trauma and current depressive
symptoms. Assessing anhedonia with two items from
a depression scale may not be descriptive enough to appro-
priately measure all aspects of anhedonia and likely to is
influenced by the participant’s mood state at the time of
assessment.
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Future studies aiming to characterize the trauma—anhe-  Advancing Translational Sciences (NCATYS),

donia relationship in adolescents should utilize scales
designed specifically to measure these constructs in
young populations, and scales that assess specific subtypes
of anhedonia. Similarly, newer conceptualizations of child-
hood adversity, such as fragmented or chaotic early envir-
onmental stimuli, are currently under study as contributors
to development of anhedonia via effects on developing
reward circuits.”® Novel instruments measuring early life
unpredictability have correlated with anhedonia in various
cohorts, including adolescents,”’ and may enhance our
understanding of adversity-related antecedents to develop-
ment of anhedonia in future clinical studies.

Longitudinal observational studies in larger cohorts are
also necessary to eliminate recall bias and establish tem-
poral relationships when measuring outcomes of childhood
trauma. If replicated, measures of anhedonia could be
considered for future efforts focused on trauma screening.

Funding
This publication was made possible by CTSA Grant
Number UL1 TR002377 from the National Center for

a component of the National Institutes of Health (NIH)
and National Institute of Mental Health Grants ROl
MH124655 and RO1 MH113700. This work was supported
by grants from the Brain & Behavior Research Foundation
(C.PL., 2018 NARSAD Young Investigator Grant 27488,
Alan G. Ross Memorial Investigator). The content of this
manuscript is the sole responsibility of the authors and
does not necessarily represent the official views of the
National Institutes of Health or the National Institutes of
Mental Health.

Disclosure

Dr. Croarkin has received research grant support from Pfizer,
Inc; equipment support from Neuronetics, Inc; equipment
support from MagVenture, Inc; and supplies and genotyping
services from Assurex Health, Inc for investigator-initiated
studies. He was the primary investigator for a multicenter
study funded by Neuronetics, Inc and a site primary inves-
tigator for a study funded by NeoSync, Inc. Dr. Croarkin has
served as a consultant for Procter & Gamble Company,
Myriad Neuroscience, Sunovion, and Engrail Therapeutics,

Adolescent Health, Medicine and Therapeutics 2021:12

https: 7 3

Dove!


https://www.dovepress.com
https://www.dovepress.com

Sonmez et al

Dove

Inc. Dr. Lewis reports grants from Brain and Behavior

Research Foundation, during the conduct of the study; and

site investigator for multicenter trials sponsored by

Neuronetics, Inc. and NeoSync, Inc. The authors report no

other conflicts of interest in this work.

References

1.

Treadway MT, Zald DH. Reconsidering anhedonia in depression:
lessons from translational neuroscience. Neurosci Biobehav Rev.
2011;35(3):537-555.

. Drysdale AT, Grosenick L, Downar J, et al. Resting-state connectivity

biomarkers define neurophysiological subtypes of depression. Nat
Med. 2017;23(1):28-38. doi:10.1038/nm.4246

. Shankman SA, Katz AC, DeLizza AA, Sarapas C, Gorka SM,

Campbell ML. The different facets of anhedonia and their associa-
tions with different psychopathologies. In:  Anhedonia:
A Comprehensive Handbook Volume I. Springer; 2014:3-22.

. Ducasse D, Dubois J, Jaussent I, et al. Association between anhedo-

nia and suicidal events in patients with mood disorders: a 3-year
prospective study. Depress Anxiety. 2020;38(1):17-27. doi:10.1002/
da.23072

. Husain M, Roiser JP. Neuroscience of apathy and anhedonia:

a transdiagnostic approach. Nat Rev Neurosci. 2018;19(8):470-484.
doi:10.1038/541583-018-0029-9

14.

15.

16.

17.

18.

20.

. Bernstein D,

Poznanski EO, Grossman JA, Buchsbaum Y, Banegas M, Freeman L,
Gibbons R. Preliminary studies of the reliability and validity of the
Children’s Depression Rating Scale. J Am Acad Child Psychiatry.
1984;23(2):191-197. doi:10.1097/00004583-198403000-00011
Bernstein IH, Rush AJ, Trivedi MH, et al. Psychometric properties of the
Quick Inventory of Depressive Symptomatology in adolescents.
Int J Methods Psychiatr Res. 2010;19(4):185-194. doi:10.1002/mpr.321
Mayes TL, Bernstein IH, Haley CL, Kennard BD, Emslie GJ.
Psychometric properties of the Children’s Depression Rating Scale-
Revised in adolescents. J Child Adolesc Psychopharmacol. 2010;20
(6):513-516. doi:10.1089/cap.2010.0063

Nandakumar AL, Vande Voort JL, Nakonezny PA, et al.
Psychometric properties of the patient health questionnaire-9 mod-
ified for major depressive disorder in adolescents. J Child Adolesc
Psychopharmacol. 2019;29(1):34—40. doi:10.1089/cap.2018.0112
Stallwood E, Monsour A, Rodrigues C, et al. Systematic Review: the
Measurement Properties of the Children’s Depression Rating Scale-
Revised in Adolescents With Major Depressive Disorder. J Am Acad
Child Adolesc ~ Psychiatry. 2021;60(1):119-133. doi:10.1016/j.
jaac.2020.10.009

Fink L. Childhood Trauma Questionnaire:
a retrospective self-report. The Psychological Corporation: San
Antonio; 1998.

Baker AJ, Festinger T. Emotional abuse and emotional neglect sub-
scales of the CTQ: associations with each other, other measures of
psychological maltreatment, and demographic variables. Child Youth
Serv Rev. 2011;33(11):2297-2302. doi:10.1016/j.
childyouth.2011.07.018

6. Cohen JR, McNeil S, Menon SV. Childhood Maltreatment and 21. Eames SF, Businelle MS, Suris A, et al. Stress moderates the effect of
Anhedonic Symptoms: test of a Dual-risk Model in Emerging childhood trauma and adversity on recent drinking in
Adults. J Interpers Violence. 2020886260520969242. doi:10.1177/ gg;‘;“;‘;“éiiﬂ‘;“i ‘?1‘;‘(’)1’103'3‘176/"8322‘;;;"6” J Consult Clin Psychol.

; :441. doi:10. a

7 OKSeiglze ?05158?623)?1316@ A, Bromet E, Hughes M, Nelson CB. 22. Charlson FJ,' Flaxman A, Eenari A, Vos T, S.teel Z, White':ford H
Posttraumatic stress disorder in the National Comorbidity Survey. Post—?raumatlc stress . dlsorder- anfi major dep ression - 1n
Arch  Gen Psychiatry. 1995:52(12):1048-1060. doi:10.1001/ CO“?‘C_t'afo‘;CZedl 3;"“;*’;‘2‘55;; ‘;%‘fzrg""log‘cal model and predictor

analysis. Global Mental Health. ;3.
arc.hpsyc.1995.03950240066912 23.Fan J, Liu W, Xia J, et al. Childhood trauma is associated with

8. Teicher MH, Samson JA. Childhood maltreatment and psychopathol- . . .

. . .. . elevated anhedonia and altered core reward circuitry in major depres-
ogy: a case for ecophenotypic variants as clinically and neurobiolo- sion patients and controls. Hum Brain Mapp. 2020
gically distinct subtypes. Am j Psychiatry. 2013;170(10):1114-1133. 24. Cohen JR, McNeil SL, Shc;rey RC, Temple JR: Maltr;eatment subtypes,
d01:10..1176/apP1.aJp.2013.12070957 . . . depressed mood, and anhedonia: a longitudinal study with adolescents.

9. Franklin CL, Zimmerman M. Posttraumatic stress disorder and major Psychol Trauma. 2019;11(7):704-712. doi:10.1037/tra0000418
depressive disorder: investigating the role of overlapping symptoms 25. Germine L. Dunn EC’, McLaughlin KA, Smoller JW. Childhood
in diagnostic comorbidity. J Nerv Ment Dis. 2001;189(8):548-551. Adversity Is Associated with Adult Theory of Mind and Social
doi:10.1097/00005053-200108000-00008 Affiliation, but Not Face Processing. PLoS One. 2015;10(6):

10. Pizzagalli DA, Bogdan R, Ratner KG, Jahn AL. Increased perceived €0129612. doi:10.1371/journal.pone.0129612
stress is associated with blunted hedonic capacity: potential implica- 26. Schiifer 1, Fisher HL. Childhood trauma and psychosis - what is the
tions for depression research. Behav Res Ther. 2007;45 evidence? Dialogues Clin Neurosci. 2011;13(3):360-365.
(11):2742-2753. doi:10.1016/j.brat.2007.07.013 27. Vaskinn A, Melle I, Aas M, Berg AO. Sexual abuse and physical

11. Agrawal A, Nelson EC, Littlefield AK, et al. Cannabinoid receptor neglect in childhood are associated with affective theory of mind in
genotype moderation of the effects of childhood physical abuse on adults with schizophrenia. Schizophr Res Cogn. 2021;23:100189.
anhedonia and depression. Arch Gen Psychiatry. 2012;69 doi:10.1016/j.5c0g.2020.100189
(7):732-740. doi:10.1001/archgenpsychiatry.2011.2273 28. Risbrough VB, Glynn LM, Davis EP, et al. Does Anhedonia Presage

12. Sonmez Al, Lewis CP, Port JD, et al. Glutamatergic Correlates of Increased Risk of Posttraumatic Stress Disorder?: adolescent
Bipolar ~ Symptoms in  Adolescents. J  Child  Adolesc Anhedonia and Posttraumatic Disorders. Curr Top Behav Neurosci.
Psychopharmacol. 2020;30(10):599—605. doi:10.1089/cap.2020.0082 2018;38:249-265.

13. Kaufman J, Birmaher B, Brent D, et al. Schedule for affective dis- 29. Glynn LM, Stern HS, Howland MA, et al. Measuring novel ante-
orders and schizophrenia for school-age children-present and lifetime cedents of mental illness: the Questionnaire of Unpredictability in
version (K-SADS-PL): initial reliability and validity data. J Am Acad Childhood. Neuropsychopharmacology. 2019;44(5):876-882.
Child  Adolesc  Psychiatry. 1997;36(7):980-988.  doi:10.1097/ doi:10.1038/s41386-018-0280-9
00004583-199707000-00021

74 https: Adolescent Health, Medicine and Therapeutics 2021:12

Dove!


https://doi.org/10.1038/nm.4246
https://doi.org/10.1002/da.23072
https://doi.org/10.1002/da.23072
https://doi.org/10.1038/s41583-018-0029-9
https://doi.org/10.1177/0886260520969242
https://doi.org/10.1177/0886260520969242
https://doi.org/10.1001/archpsyc.1995.03950240066012
https://doi.org/10.1001/archpsyc.1995.03950240066012
https://doi.org/10.1176/appi.ajp.2013.12070957
https://doi.org/10.1097/00005053-200108000-00008
https://doi.org/10.1016/j.brat.2007.07.013
https://doi.org/10.1001/archgenpsychiatry.2011.2273
https://doi.org/10.1089/cap.2020.0082
https://doi.org/10.1097/00004583-199707000-00021
https://doi.org/10.1097/00004583-199707000-00021
https://doi.org/10.1097/00004583-198403000-00011
https://doi.org/10.1002/mpr.321
https://doi.org/10.1089/cap.2010.0063
https://doi.org/10.1089/cap.2018.0112
https://doi.org/10.1016/j.jaac.2020.10.009
https://doi.org/10.1016/j.jaac.2020.10.009
https://doi.org/10.1016/j.childyouth.2011.07.018
https://doi.org/10.1016/j.childyouth.2011.07.018
https://doi.org/10.1037/a0036291
https://doi.org/10.1037/tra0000418
https://doi.org/10.1371/journal.pone.0129612
https://doi.org/10.1016/j.scog.2020.100189
https://doi.org/10.1038/s41386-018-0280-9
https://www.dovepress.com
https://www.dovepress.com

Dove

Sonmez et al

Adolescent Health, Medicine and Therapeutics

Publish your work in this journal

Adolescent Health, Medicine and Therapeutics is an international,
peer-reviewed, open access journal focusing on health, pathology,
and treatment issues specific to the adolescent age group. All aspects
of health maintenance, preventative measures and disease treatment
interventions are addressed within the journal and practitioners from

Dove

all disciplines are invited to submit their work as well as healthcare
researchers and patient support groups. The manuscript management
system is completely online and includes a very quick and fair peer-
review system. Visit http://www.dovepress.com/testimonials.php to
read real quotes from published authors.

Submit your manuscript here: http://www.dovepress.com/adolescent-health-medicine-and-therapeutics-journal

Adolescent Health, Medicine and Therapeutics 2021:12

Y inO >~

75


https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Methods
	Overview
	Participants and Eligibility
	Assessments
	Statistical Analysis

	Results
	Sample Characteristics
	Assessment of Trauma Severity and Anhedonia

	Discussion
	Funding
	Disclosure
	References

