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Introduction: The high level of emotional problems in youths placed in foster 
care contrasts with the limited use of evidence-based treatments. This study aims 
to better characterize the clinical features and therapeutic outcomes of foster 
care youths with mood disorders.

Methods: A secondary analysis of data collected in the context of a French-
Canadian clinical research network on pediatric mood disorders in four sites 
was conducted to compare three groups of patients with depressive or bipolar 
disorder: those without exposure to child welfare intervention (WCWI, n = 181), 
those who received non-placement psychosocial intervention (NPI, n = 62), and 
those in placement interventions (PI, n = 41).

Results: We observed a very high rate of academic problems in patients in the 
groups NPI/PI compared to those in the WCWI group. Patients in the PI group 
had more disruptive behavioral disorders (OR = 6.87, 95% CI [3.25–14.52]), trauma-
related disorders (OR = 3.78, 95% CI [1.6–8.94]), and any neurodevelopmental 
disorders (OR = 2.73, 95% CI [1.36–5.49]) compared to the other groups (NPI/
WCWI). Among inpatients, the Clinical Global Impression-Improvement scale 
and the change in the Children Global Assessment Scale during the hospital stay 
did not differ across the three groups. We  observed a higher prescription rate 
of antipsychotics in the PI group compared to the NPI/WCWI groups, but no 
significant difference for antidepressants and mood stabilizers.

Discussion: These findings support the view that, when provided with dedicated 
support, fostered inpatient youths can improve in a range comparable to other 
inpatients. Undetected neurodevelopmental disorders and academic problems 
are likely important contributors of the burden of mood disorders in these youths.
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1. Introduction

1.1. Mental health difficulties in foster care

Young people in the foster care system are identified as a high-risk 
group for emotional and behavioral problems as well as psychiatric 
disorders (1, 2). These youths are especially prone to trauma and 
stressors-related disorders, disruptive behavioral disorders, substance 
abuse, and suicidal behaviors (1, 2). The global mental health burden 
of youths in foster care stems from multiple factors including exposure 
to repeated adverse childhood experiences (ACEs) (including the ones 
which led to the placement decision), abrupt life transitions, and 
associated environmental and neurodevelopmental factors (3–6).

The evaluation of the effectiveness of mental health interventions 
in youths in foster care received surprisingly little scrutiny considering 
the number of patients concerned. Several reports note that youths in 
foster care are over-represented in pediatric mental health services, 
with almost 25–53% of them having already been in contact with 
mental health professionals (7–9). Yet, the mental health care provided 
to these patients is usually regarded as suboptimal by health 
professionals with a high use of emergency services and a low access 
to evidence-based interventions targeting emotional and trauma-
related symptoms (5, 6, 10) and learning disability if any (4).

1.2. Clinical presentations of mood 
disorder in youths in foster care

Foster care patients with mood disorders are expected to present 
more severe forms of mood disturbances compared to those without 
exposure to child welfare intervention, considering the very high rate 
of major ACEs reported in this population (6). The exposure to major 
ACEs (i.e., physical, sexual, emotional abuse and/or physical, emotional 
neglect) is correlated with more severe depressive symptoms, more 
severe suicidal behaviors, more frequent psychotic symptoms, earlier 
age of onset, and more recurrent and chronic course of the disorder 
with a decreased rate of remission (11–14). Comparable trends have 
also been observed in adults with bipolar disorder (BD) where a 
history of major ACEs is associated with more frequent suicidal 
behaviors and more frequent psychotic and mixed features (15).

The clinical challenges of assessing mood symptoms in pediatric 
patients may be particularly exacerbated in patients in foster care (16, 
17). Among the most common pitfalls, youths with trauma-related 
symptoms may exhibit manic-like symptoms (e.g., emotional lability, 
behavioral disinhibition) or ADHD-like symptoms (e.g., increased 
distractibility, hyperkinetic) in response to acute stressors (18–20). A 
large overlap exists between symptoms of post-traumatic and 
depressive disorders, such as self-injurious behaviors in response to 
trauma-related stimuli, social withdrawal, and impaired sleep (19). 
Finally, even in the absence of post-traumatic symptoms, a history of 

life trauma may influence a youth’s ability to trust and share concerns 
and emotional experiences with mental health professionals (21).

The identification of mood symptoms in foster care youths is also 
important as it may influence placement prognosis. Longitudinal 
studies have shown that the level of a youth’s mood symptoms at 
admission into the welfare system often predicts the onset of behavioral 
problems in foster care (22–24). This is an issue of particular 
significance for careers considering the interplay between foster care 
youth’s emotional and behavioral problems and placement instability 
(22–24). Anderson (22) noted that the likelihood of suicidal ideation 
increased by 68% each time a child experienced a change in placement 
situation. Effective interventions on mood symptoms in this population 
are therefore opportunities to break this vicious circle (23, 24).

1.3. Therapeutic outcomes of mood 
disorder in youths in foster care

While childhood maltreatment has been found to be associated 
with a lower probability of response to antidepressant pharmacotherapy 
and psychotherapy in depressed (14) and bipolar adults (25), these 
findings have not been replicated in pediatric samples. Secondary 
analyses of data from clinical trials of antidepressants have shown that 
a history of sexual violence did not significantly influence the response 
rate of provided medications in children and adolescents (26–29). 
ACEs status did not influence the average response to mood stabilizers 
during the acute treatment of manic or mixed episodes in 81 
adolescents in the study conducted by Benarous et al. (30).

Discrepancy also exists regarding how ACEs status could 
influence the functional improvement during the hospital stay of 
inpatient adolescents with mood disorders. In a chart-review with 
over 10 years of follow-up, Serim Demirgoren, Ozbek, and Gencer 
(31) noted that high familial risk scores at admissions are associated 
with lower functional improvement during the stay of 308 Turkish 
children and adolescents. However, the exposure to ACEs or child 
welfare interventions did not influence the average change in CGAS, 
the average Clinical Global Impression-Improvement scale, or the 
average length of stay in 106 adolescents hospitalized for severe or 
treatment-refractory mood disorders (32). Some authors have even 
suggested that youths exposed to ACEs or child welfare interventions 
could benefit more in terms of their general functioning during 
inpatient treatment compared to other patients as they are removed 
from potential ongoing stressors (31, 33).

While these findings could be mitigated when considering the 
impact of ACEs on the therapeutic outcomes of psychotherapies (34), 
they suggest that mood disorders should not be left untreated even in 
patients who are usually regarded as “complex.” In this vein, the 
American Academy of Pediatrics recommends that the general 
guideline for the use of antidepressant should apply to youths 
indistinctly of the context of exposition to childhood maltreatment (5).
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1.4. Aims

This research is a secondary analysis of data initially collected in 
three observational cross-sectional studies conducted within a French-
Canadian clinical research network on pediatric mood disorder and 
suicidal behavior. These researches aimed to test a series of hypotheses 
on the clinical features and therapeutic outcomes of different subtypes 
of pediatric mood disorders, in particular the category of Disruptive 
Mood Dysregulation Disorder (DMDD). Here, we aim to compare the 
clinical features and therapeutic outcomes of patients with mood 
disorders in three groups of patients: those without exposure to child 
welfare intervention (WCWI), those in non-placement psychosocial 
intervention (NPI), and those in out-of-home placement interventions 
(PI). The comparison between youths in the NPI and in the PI groups 
would help to better distinguish the effect of risk factors related to 
placement (involving family separation) from the effect of co-occurring 
environmental risk factors (i.e., demographic, perinatal, and 
psychosocial) (3, 6). It is indeed worth remembering that the possible 
separations from the youth’s close relationships (e.g., siblings, grand-
parents, friends, teachers) in out-of-home placements could result in 
the loss of protective factors for mood disorders (35).

Regarding clinical outcomes, we tested whether patients with mood 
disorders in foster care present on average a higher severity of mood 
symptoms and a poorer level of functioning compared to those WCWI, 
in line with the literature about ACEs (11, 12, 14) and foster care patients 
(16, 17). We also hypothesized that patients in the NPI group would 
have an “intermediate” severity profile compared to the two other 
groups, and that a higher rate of school problems would be observed in 
youths in PI compared to those in NPI and WCWI, in line with previous 
findings (36, 37). Patients with mood disorders in the PI group were 
expected to present higher comorbidity rates of psychiatric and 
neurodevelopmental disorders compared to patients from the two other 
groups. This would be consistent with previous reports stressing the 
importance of perinatal factors in this population and the high rate of 
neurodevelopmental disorders generally reported in PI youths (1).

Regarding therapeutic outcomes, we expect that the treatment 
provided for pediatric mood disorders would differ between inpatients 
in the PI, NPI, and WCWI groups in line with the previous studies 
conducted in youths with ACEs mentioned above (4, 5, 10). A higher 
rate of antipsychotic treatment is to be expected in the PI group as well 
as a lower access to specific treatment (i.e., antidepressants, and mood 
stabilizers) (5). No a priori hypotheses were made regarding the 
clinical and functional effectiveness of the treatment provided for 
inpatient adolescents with mood disorders considering the discrepant 
reports in the literature mentioned above (30–32).

2. Methods

2.1. Settings and study design

This research consists of a secondary analysis of data collected in 
three observational cross-sectional studies conduct in the framework 
of a university French-Canadian clinical research network on 
pediatric mood disorders and suicidal behaviors. The research 
network was developed in view of studying in view of studying the 
specific clinical features and predictors of treatment response of 
youths with pediatric mood disorders and/or severe suicidality to 

guide policy decisions and preventive strategies. The context for the 
hospitalization and the main intervention provided were previously 
detailed in published papers (32, 38–40).

 • Site 1: inpatients referred to two adolescent inpatient units (for 
12- to 15 years-old and for 15- to 18 years-old patients, with 30 
beds) at the Pitié-Salpêtrière Hospital, Paris, France, between 
January 2017 and December 2018.

 • Site 2: inpatients referred to pediatrician-psychiatric crisis-center 
inpatient unit with 12 beds at the Amiens University Hospital, 
France, between February 2020 and April 2021.

 • Site 3: outpatients referred to psychiatric outpatient unit specialized 
in pediatric mood disorders at the Rivière des Prairies Hospital, 
Montréal, Canada, between November 2006 and December 2010

 • Site 4: outpatients referred to psychiatric outpatient unit 
specialized in pediatric mood disorders at the Douglas Mental 
Health University Institute, Montréal, Canada, between 
November 2006 and December 2010.

Prior authorization and approval from independent ethics committee 
were previously received from each competent local authority in line with 
national legislation as presented in previous studies, i.e., for site 1, for site 
2, for sites 3–4. No new data was collected for the current research.

2.2. Participants

For this study, we extracted information from patients with a 
discharge psychiatric diagnosis of mood disorders. The psychiatric 
diagnoses had been defined according to the Diagnostic and 
Statistical Manual of Mental Disorders, 5th edition (DSM-5) 
categories (American Psychiatric Association 2013); that is, a major 
depressive disorder (MDD), a persistent depressive disorder (PDD), 
a DMDD, and BD. No exclusion criteria were used. The flow chart 
presents the selection of participants (Figure 1). Taking into account 
the debate about the wide spectrum of pediatric bipolar disorder 
(41), only type-I bipolar disorder was included in the BD category.

In France and in Canada placement in foster care is decided when 
that child is no longer able to live safely at home. A court grants legal 
guardianship for the child to the state, and Child Protective Services 
(Aide Social à l’Enfance in France, Direction de la protection de la 
jeunesse in Canada) is subsequently granted temporary legal 
possession to place the child in foster care. The decision can made in 
an emergency or after a period when non-placement psychosocial 
interventions had been provided to the family.

For all participants, child welfare interventions were systematically 
sought during a clinical interview with the child, parent, health 
professionals and, if needed a social worker in line with previous 
studies in youths with mood disorders (4, 42, 43). We distinguished 
between PI and NPI. PI encompassed out-of-home psychosocial 
interventions, such as short-term shelter, foster home, rural living 
facility, and foster family. NPI also included in-home psychosocial 
intervention usually required by judiciary and legal services to 
investigate suspicion of maltreatment. Patients referred to the hospital 
by administrative or legal authorities for immediate protection or 
when parental consent was not received were classified as PI. The 
classification was based on current or lifetime prior involvement in the 
child welfare system. For example, a 12 years old child who lived in a 
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short-term shelter during 6 months had at 8 years old been included 
in the PI group. Participants in the WCWI group represented patients 
who had never been involved in psychosocial interventions 
(placement or non-placement) in child welfare system.

Participants were classified as having experienced “maltreatment” 
if they were ever exposed to at least one form of major ACEs, i.e., 
physical abuse, sexual abuse, emotional abuse and/or severe physical 
or emotional neglect. The category was rated by the clinicians 
involved in the patient’s care based on all information available. The 
external validity of this measure compared to information based on 
social services evaluations was empirically supported in a previous 
study (30, 44). Information about the type of maltreatment was only 
available for sexual abuse. No other information was available 
concerning the age at onset, frequency, the duration or the setting of 
experienced major ACEs, in particular the involvement of other 
family members and the contribution to the placement decision.

2.3. Assessments

The data collected encompassed sociodemographic characteristics; 
school performance; psychosocial factors; developmental history and 

associated medical conditions; clinical characteristics, including the 
discharge psychiatric diagnoses; symptom severity, level of 
functioning, and treatment response.

2.3.1. Clinical features and associated disorders
The discharge psychiatric diagnoses were selected among a list of 

the most frequently used categories. The Schedule for Affective 
Disorders and Schizophrenia for School-Age Children PL 
(K-SADS-PL) (45) was included in the clinical assessment at the sites 
3 and 4, but only in case of uncertainty in the sites 1 and 2. In these 
cases, the psychiatric diagnoses retained were the ones made by treating 
clinicians based on all information available. As this instrument refers 
to the DSM-IV-TR classification the following changes have been 
made. All participants meeting criteria for dysthymia have been 
identified as PDD. Concerning the DMDD diagnosis, symptoms 
reported in the patient’s medical file were compared with the DSM-5 
criteria for DMDD. The psychometric properties of this retrospective 
assessment was estimated to be very good (Cronbach’s α for internal 
validity: 0.90; κ for test–retest reliability: 0.87) (41).

The severity of clinical symptoms was measured with the Clinical 
Global Impression-Severity (CGI-S) scale (46), and the level of 
functioning was assessed using the Children-Global Assessment Scale 

FIGURE 1

Flow chart of the study. MD, mood disorders; DD, depressive disorders; BD, bipolar disorders.
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(CGAS) (47). The CGI-S and the CGAS were only available in sites 1 
and 2 as it was not used in routine practice at Canadian sites. The 
CGAS was systematically measured the first and the last week of stay 
by a senior psychiatrist (respectively, “CGAS admission” and 
“CGAS discharge”).

2.3.2. Therapeutic outcomes in inpatients (site 1 
and 2)

Classes of psychopharmacological treatments prescribed at 
discharge were classified into five categories (i.e., anxiolytics, 
hypnotics, antidepressants, mood stabilizers, antipsychotics). 
Therapeutic outcomes were assessed using two proxy measures 
available for sites 1 and 2. Clinical improvement during the 
hospitalization was measured with the Clinical Global Impression-
Improvement (CGI-I) scale (46), completed by a senior psychiatrist 
during the last week of the hospitalization. In this study, the CGI-I 
assessed the patient’s overall symptom improvement during the 
hospitalization compared with his/her baseline state at admission, 
irrespective of the treatments provided (e.g., medication, structured 
psychotherapy, group interventions). We used the difference between 
the CGAS score at discharge and at admission, also labeled Δ-CGAS 
to track change in the level of functioning during the hospitalization. 
Unfortunately, information was not available for the Canadian sites.

2.4. Statistical analysis

Continuous variables (e.g., age) were described using mean and 
standard deviation; categorial variables (e.g., gender) using the number 
and percentage of occurrences. Three groups were compared: those in 
the WCWI group; those in the NPI group, those in the PI group. 
Analysis of variance (ANOVA) was used to compare means across the 
three groups. Post hoc Scheffe’s tests were used for the comparisons 
between groups when ANOVA yielded a significant F-statistic. 
Chi-squared test was used to compare proportions across the three 

groups. The Kruskal–Wallis and the Fisher’s exact tests were used as 
alternatives for non-normally distributed variables. No mathematical 
correction was made for multiple comparisons. The listwise deletion 
was used for missing values. Data were analyzed using R.

3. Results

3.1. Socio-demographic features and 
school functioning

There was no statistical difference in the three groups concerning 
mean age and gender (Table 1). Subjects in the PI and the NPI groups 
reported a higher rate of maltreatment compared to patients in the 
WCWI group (respectively, OR = 13.40, 95% CI [5.99–29.96] and 
OR = 6.40, 95% CI [3.41–12.01]). The likelihood of being exposed to 
sexual abuse was most important in the PI group, followed by those 
in the NPI, followed by the WCWI (PI vs. WCWI, OR = 14.77, 95% CI 
[6.10–35.79]).

Compared to patients in the WCWI group, adolescents with 
mood disorders in the PI group had on average higher rates of grade 
repetitions (OR = 3.24, 95% CI [1.50–7.01]), of special educational 
needs (OR = 3.21, 95% CI [1.60–6.44]), of school dropouts (OR = 4.94, 
95% CI [2.41–10.12]) and referral to special educational facilities 
(OR = 7.25, 95% CI [2.17–24.19]). Differences between patients’ 
characteristics in the PI and the NPI groups were only significant for 
school dropouts.

3.2. Aim 1: clinical features

The proportion of each subtype of depressive disorders differed 
across the three groups (Table 2). In the PI group, DMDD was the 
most frequent depressive subtype, followed by PDD and then MDD. In 
contrast, in the WCWI group, MDD was the most frequent depressive 

TABLE 1 Sociodemographic features of youths with mood disorders in placement intervention vs. non-placement intervention vs. without child welfare 
intervention.

Subjects without 
child welfare 

intervention (n  =  181)

Subjects with child welfare intervention p value

Non-placement 
intervention (n  =  62)

Placement 
intervention (n  =  41)

Demographic features

Gender, female 76 (42%) 31(50%) 19 (43%) 0.528

Age (y) (mean ± SD) 14.61 ± 2.16 14.18 ± 2.41 14.22 ± 1.56 0.271

SES, good and middle, n (%) 164 (91%)a 40 (65%)b 18 (44%)c <0.001**

Psychosocial factors

Maltreatment, all types, n (%) 34 (19%)a 37 (60%)b 31 (76%)b <0.001**

Sexual abuse, n (%) 10 (6%)a 13 (21%)b 19 (46%)c <0.001**

School performance

Grade repetition, n (%) 25 (14%)a 12 (20%)ab 14 (36%)b 0.006

Special educational needs, n (%) 48 (28%)a 21 (36%)ab 22 (58%)b <0.001**

School dropout (>3 months), n (%) 47 (26%)a 23 (37%)a 26 (65%)b <0.001**

Special educational facilities, n (%) 5 (3%)a 10 (17%)b 7 (17%)b <0.001**

*indicates p < 0.05 and **indicates p < 0.01. a–cMeans in a row without a common superscript letter differ (p < 0.05) in post hoc analyses. SES, socio-economic status.
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subtype, followed by PDD and then DMDD. Youths in NPI had an 
intermediate profile. Youths in PI and in NPI groups were more likely 
to have chronic irritability compared to youths in the WCWI 
(respectively OR = 3.25, 95% CI [1.63–5.46]; OR = 3.41, 95% CI [1.85–
6.28]). Youths in PI were more likely to have repeated runaway and 
substance misuse compared to the two other groups (vs. WCWI 
group, respectively, OR = 13.38, 95% CI [5.51–32.49]; vs. NPI 
OR = 6.00, 95% CI [2.52–14.27]). The likelihood of suicidal ideation, 
suicidal attempt, non-suicidal self-injury, and psychotic symptoms did 
not significantly differ across groups. The mean CGAS score and 
CGI-S score at admission were not statistically significant across 
groups in inpatient adolescents (sites 1 and 2).

The number of psychiatric diagnoses at discharge was more 
frequent in patients in the PI group (M = 2.44, SE = 1.05) and in the 
NPI group (M = 2.32, SE = 1.08) compared to those in the WCWI 
group (M = 1.88, SE = 1.00), p = 0.001; while the difference between the 
PI and the NPI did not reach statistical significance (p = 0.572) 
(Table 3). Compared to youths in the WCWI group, those in the PI 
group were more likely to have associated disruptive behavioral 
disorders (OR = 6.87, 95% CI [3.25–14.52]) and trauma-related 
disorders (OR = 3.78, 95% CI [1.6–8.94]) but were less likely to have 
anxiety disorders (OR = 0.44, 95% CI [0.18–1.05]). The comorbidity 
rate did not significantly differ between youths in the PI and 
NPI groups.

The number of neurodevelopmental disorders at discharge was 
more frequent in patients in the PI group (M = 1.03, SE = 1.21) and 
in the NPI group (M = 1.03, SE = 1.21) compared to those in the 
WCWI group (M = 0.41, SE = 0.71), p = 0.001; while the difference 

between the PI and the NPI did not reach statistical significance 
(p = 0.904). Compared to youths in the WCWI group, those in the PI 
were more likely to receive a diagnosis of associated 
neurodevelopmental disorder (53% vs. 31%, OR = 2.73, 95% CI 
[1.36–5.49], p = 0.023), without difference with the NPI group (51%). 
Youths in the PI were more likely to have a diagnosis of intellectual 
developmental disorder (OR = 10.23, 95% CI [1.80–58.03]), 
communication disorder (OR = 6.99, 95% CI [2.43–20.12]) or 
developmental coordination disorder (OR = 2.99, 95% CI [1.33–
6.70]) compared to youths in the WCWI group. Greater delays in 
motor and language acquisitions existed in young people in PI 
compared to those in the WCWI group.

On average, patients in the PI group were the most likely to have 
prior hospitalization (any and repeated), an admission via the 
emergency room, and constraints during the stay (Table 4). The rate 
of prior contact with a psychologist, psychiatrist, and speech 
interventions did not differ across the three groups. Occupational 
therapy was more frequently observed in patients in the NPI group 
compared to the other two groups.

3.3. Aim 2: therapeutic outcomes in 
inpatients (sites 1 and 2)

Among adolescent inpatients (sites 1 and 2), the number of 
medications in patients in the PI group (M = 2.10, SE = 1.57) was 
overall not statistically different (p = 0.96) from patients in the NPI 
group (M = 1.59, SE = 1.12) or those in the WCWI group (M = 1.40, 

TABLE 2 Clinical features of mood disorders among youths in placement intervention vs. non-placement intervention vs. without child welfare 
intervention.

Subjects without 
child welfare 

intervention (n  =  181)

Subjects with child welfare intervention p value

Non-placement 
intervention (n  =  62)

Placement 
intervention (n  =  41)

Types of mood disorders, n (%)

MDD 81 (45%)a 20 (32%)a 5 (12%)b <0.001**

PDD 67 (37%) 24 (39%) 19 (46%) 0.542

DMDD 40 (22%)a 23 (37%)b 24 (59%)c <0.001**

BD-I 12 (7%) 7 (11%) 5 (12%) 0.282

Clinical characteristics, n (%)

SI 132 (73%) 45 (73%) 27 (66%) 0.654

SA 57 (32%) 23 (37%) 16 (39%) 0.540

NNSI 78 (43%) 22 (36%) 20 (49%) 0.375

Psychotic symptoms 21 (12%) 14 (23%) 8 (20%) 0.084

Chronic irritability 69 (38%)a 42 (68%)b 28 (68%)b <0.001**

Repeated runaway 10 (9%)a 9 (24%)b 18 (51%)c <0.001**

Substance misuse 13 (19%)a 5 (16%)a 13 (43%)b 0.015*

Clinical severity and functioning in inpatient adolescents (site 1 and 2)

CGAS at admission (mean ± SD) 41.29 ± 11.3 39.21 ± 13.56 38.03 ± 13.96 0.378

CGI-S at admission (mean ± SD) 4.94 ± 0.96 4.95 ± 1.01 5.23 ± 0.97 0.295

*indicates p < 0.05 and **indicates p < 0.01. a–cMeans in a row without a common superscript letter differ (p < 0.05). MDD, major depressive disorder; PDD, persistent depressive disorder; 
DMDD, disruptive mood dysregulation disorder; BD, bipolar disorder; SI, suicidal ideation; SA, suicidal attempt; NNSI, non-suicidal self-injury; CGAS, children-global assessment scale; 
CGI-S, clinical global impressions-severity.
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SE = 1.35). Youths in the PI were more likely to receive an antipsychotic 
medication compared to youths in the WCWI groups (59% vs. 31%, 
OR = 3.15, 95% CI [1.57–6.32], p = 0.009), without significant 
difference with the NPI group (49%, p = 0.188). The rate of 
antidepressant treatment did not statistically differ between patients 
in the PI, NPI and WCWI groups (respectively, 31, 28 34%, p = 0.799) 
nor did the rate of mood stabilizers (respectively, 13, 13 12%, p = 0.999).

As shown in Figure 2, no significant difference was observed 
across the three groups concerning the CGI-I score at discharge and 
the Δ-CGAS score among inpatient adolescents (site 1 and 2). 
Based on the CGI-I score 56% of patients in the PI were found to 
be  well or very well improved during the stay, vs. 46% among 
subjects in the NPI group and vs. 56% in the WCWI group 
(p = 0.578).

TABLE 3 Associated psychiatric, developmental, and medical conditions in youths with mood disorders in placement intervention vs. non-placement 
intervention vs. without child welfare intervention.

Subjects without 
child welfare 

intervention (n  =  181)

Subjects with child welfare intervention p value

Non-placement 
intervention (n  =  62)

Placement 
intervention (n  =  41)

Associated psychiatric disorders, n (%)

Anxiety disorders 58 (32%)a 11 (18%)ab 7 (17%)b 0.027*

Trauma- & stressor-related disorders 16 (9%)a 9 (15%)ab 11 (27%)b 0.007*

Disruptive behavioral disorders 24 (13%)a 27 (45%)b 21 (51%)b <0.001**

Psychotic disorders 3 (2%) 1 (2%) 1 (2%) 0.820

Eating disorders 14 (8%) 3 (5%) 1 (2%) 0.491

Associated neurodevelopmental disorders, n (%)

Attention deficit disorder 23 (13%)a 18 (29%)b 6 (15%)ab 0.011*

Autism spectrum disorder 5 (4%) 1 (3%) 1 (3%) 0.999

Intellectual development disorder 2 (2%)a 5 (13%)b 4 (11%)b 0.006*

Communication disorder 7 (6%)a 9 (24%)b 9 (28%)b <0.001**

Developmental coordination disorder 22 (20%)a 13 (35%)b 12 (39%)b 0.045*

Specific learning disabilities 10 (9%)a 10 (26%)b 6 (19%)ab 0.024*

Other developmental difficulties

Pregnancy complications/fetal distress, n (%) 10 (9%)a 6 (17%)ab 10 (36%)b 0.003*

Speech acquisition delay, n (%) 14 (13%)a 13 (34%)b 13 (39%)b 0.001*

Motor acquisition delay, n (%) 21 (19%)a 15 (40%)b 15 (47%)b 0.003**

Medical conditions

Chronic medical condition, n (%) 58 (32%)a 26 (42%)ab 22 (54%)b 0.027*

Overweight, n (%) 17 (15%) 12 (32%) 8 (23%) 0.073

*indicates p < 0.05 and **indicates p < 0.01. a–cMeans in a row without a common superscript letter differ (p < 0.05) in post hoc analyses.

TABLE 4 Mental health service use of youths with mood disorders in placement intervention vs. non-placement intervention vs. without child welfare 
intervention.

Subjects without 
child welfare 

intervention (n  =  181)

Subjects with child welfare intervention p value

Non-placement 
intervention (n  =  62)

Placement 
intervention (n  =  41)

Mental health service use, n (%)

Prior hospitalization 59 (33%)a 25 (40%)a 32 (78%)b <0.001**

Prior multiple hospitalizations 26 (14%)a 14 (23%)a 22 (54%)b <0.001**

Admission via ER 59 (33%)a 20 (32%)a 27 (66%)b <0.001**

Constraint measures during the stay 8 (7%)a 7 (18%)b 18 (51%)c <0.001**

Speech therapy 19 (17%) 11 (29%) 9 (26%) 0.211

Occupational therapy 18 (16%)a 12 (32%)b 4 (11%)a 0.049*

*indicates p < 0.05 and **indicates p < 0.01. a–cMeans in a row without a common superscript letter differ (p < 0.05).
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4. Discussion

4.1. Summary of the main results

This study aimed to describe the clinical features and the 
therapeutic outcomes of foster care youths with mood disorders 
compared to their counterparts without child welfare intervention. 
This research was motivated by the lack of information to guide care 
decisions for foster care youths, despite their frequent use of pediatric 
mental health care facilities in particular emergency services in most 
developed countries (7–9).

4.1.1. Clinical features
On average, patients in the PI group more frequently had 

chronic forms of depressive disorders, such as DMDD, and reported 
chronic irritability. These results are consistent with prior studies 
stressing a relation between ACEs and chronic irritability (48). The 
translational model of irritability developed by Brotman et al. (49) 
highlights the influence of parental roles in the development of the 
child’s emotional regulation skills. In a context of foster care, 
dysfunctional early parent–child interactions, such as chaotic and 
unpredictable parental reactions to a child’s emotional expression, 
could minimize the process of developing emotion regulation. 
Children raised by caregivers with poor parenting skills may have 
more difficulties to generalize adaptive coping behaviors based on 
with limited opportunity for trial-and-error instrumental learning 
and ill-adapted reinforcers. This is the first study that empirically 
confirms the high rate of DMDD in foster care youths who are often 
exposed to ACEs. Foster care youths with mood disorders also more 
frequently presented associated behavioral problems such as running 
away and substance abuse. These associations are likely due to an 
underlying impulsive trait (50); however, such hypotheses were not 
formally tested in this study. The rate of suicidal behavior and 
psychotic symptoms in foster care youths were not significantly 
different from the other groups of patients, contradicting previous 
findings reported in youths exposed to cumulative forms of ACEs 
(11, 13).

The current study confirms the high frequency of 
neurodevelopmental disorders in foster care youths with mood 
disorders compared to other patients. If previous studies put some 

emphasis on the high rate of ADHD in this population (1, 2), our 
findings found associations with intellectual development disorder, 
developmental coordination disorders, and communication 
disorders as reported earlier in the few studies that have searched 
for it (4). In our study, youths in the PI group were on average 2.6 
times more at-risk of having a diagnosis of any neurodevelopmental 
disorder compared to those without child welfare intervention. 
These findings were consistent when comparing across the three 
groups the rate of perinatal risk factors, the delays in milestone 
psychomotor acquisition, and the difficulties in academic settings 
in the current research. A lack of awareness of neurodevelopmental 
disorders in foster care patients with mood disorders may represent 
a missed opportunity to provide remediation interventions, and 
finally to reach clinical remission and better school inclusion.

The mean level of functional impairment (based on CGAS score 
at admission) of inpatient youths with mood disorders living in foster 
care did not significantly differ from those in the NPI group and those 
in the WCWI group. This finding contradicts results from community-
based and clinical samples (12, 14). It is possible that Berkson’s bias 
explains that participants in the control groups (i.e., NPI, WCWI 
groups) who were recruited via university clinical research programs 
were principally composed of patients with severe and impairing 
forms of mood disorders.

4.1.2. Therapeutics
The higher rates of emergency care and hospitalization observed 

in foster care youths with mood disorders compared to other patients 
are consistent with the literature. As the patients’ clinical severity 
(based on the CGI-S) were comparable across the three groups, the 
overuse of emergency services is likely to be  linked to other risk 
factors, such as an impulsive trait or low level of adhesion to care (6, 
51). An assumption which is indirectly supported by our data 
considering the higher rate of care under constraints reported in 
patients in the PI group compared to the two other groups (Table 4).

Access to occupational therapy was lower among patients in the 
PI group compared to those in the NPI group, while the rate of a 
developmental coordination disorder was comparable between these 
two groups. Giannitelli et al. (4) showed that inpatients in foster care 
had on average lower access to speech therapy compared to other 
inpatients. The co-occurrence of more frequent neurodevelopmental 
disorders and less access to rehabilitation care is particularly 

FIGURE 2

Comparisons between the average levels of patients’ clinical and functioning improvement between the groups.
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concerning with regard to the academic difficulties faced by these 
patients reported here and in previous studies (36, 37).

No significant difference was found across the groups with regard 
to the use of antidepressants and mood stabilizers. In line with prior 
studies, (5, 6) the rate of antipsychotics prescription was higher in the 
PI group compared to the other groups. The low sample size prevents 
us to provide additional subgroup analyses to determine the influence 
of clinical indications on treatments choice. The lower proportions of 
“typical” forms of depression, i.e., MDD, reported in the PI group 
could in theory be  associated with lower rates of antidepressant 
prescription, as no clear guidelines support the use of antidepressants 
in youths with PDD and DMDD, and no medication received an 
authorization by the national competent authorities in American or 
European countries for these indications (52).

Our study did not find any significant difference in the level of 
treatment response between the three groups, both at the clinical (i.e., 
CGI-I) and the functional level (i.e., change in CGAS score during the 
stay). These results should be interpreted with caution because these 
variables were collected only in settings 1 and 2, i.e., in patients 
referred for full-time hospitalization. It would be  interesting to 
confirm these results in patients referred to intensive outpatient care. 
Although preliminary, these results support the hypothesis that the 
poorer response to treatment observed in foster care youths mainly 
involve environmental factors influencing the likelihood to access 
and/or to adhere to quality care treatment.

4.2. Strengths and limitations

These results must be considered in light of some methodological 
flaws that may limit their interpretation. The specific characteristics of 
inclusion sites should be  considered when discussing the 
generalizability of these results. The outpatient and inpatient facilities 
involved mostly patients with severe treatment-refractory illness. For 
example, in site 1 a substantial proportion of youths could have been 
addressed from another hospital in a context of treatment-refractory 
psychiatric disorders, as the department became a specialized center 
for catatonic syndrome, bipolar disorder, and rare neurodevelopmental 
diseases with psychiatric manifestations. This secondary analysis of 
previous observational studies did not allow us the collection of 
information that may be pertinent for research purposes (e.g., patient’s 
perceived alliance with the clinician, borderline personality traits) or 
to assess treatment efficacy under blind conditions. As noted above, a 
lack of statistical power due to a large number of potentially 
confounding variables and relatively small sample size complicated the 
interpretation of non-significant results. One could regret that the 
cross-sectional design of the study precluded us from examining how 
placement decision impacts the trajectory of emotional symptoms. The 
discussion about effect of family separation as a precipitating factor for 
mood disorders (35) should not overlook the fact that the placement 
decision is in most cases an opportunity to remove the child from 
severe stressors involving dysfunctional family interactions.

4.3. Clinical and research implications

Our current report invites clinicians to put specific emphasis on 
associated developmental impairments that may complicate diagnosis 

assessment in foster care youths with mood disorders. In addition to 
the patient’s possible initial mistrust in mental health professionals 
due to trauma- and attachment-related factors, associated cognitive 
impairments such as attention, executive function, memory, language 
could complicate the assessment of mood symptoms. This may 
be  particularly true for mood symptoms that refer to complex 
emotional states, such as anhedonia, guilt or shame. Of note, such 
cognitive impairments have been reported in young people exposed 
to repeated ACEs even in the absence of neurodevelopmental 
disorders (21, 53, 54). The assessment of perinatal risk factors 
influencing both neurodevelopmental and emotional disorders may 
be particularly hard in the context of family-separation with little 
reliable information about pregnancy and early childhood (5). 
Finally, clinicians could be  prone to consider mood and 
neurodevelopmental disorders as differential rather than combined 
diagnoses (55). The identification of a combined form of mood and 
neurodevelopmental disorders in foster care youths is worth 
considering as it could represent an important therapeutic 
opportunity (5), such as specific remediation interventions for 
cognitive impairments (36).

Our results confirm data from studies conducted in the US, in 
particular the high rate of antipsychotic prescription (5, 6, 56, 57). 
We observed that foster care youths did not have a worse prognosis 
than other inpatients. This preliminary data supports the view that 
youths with mood disorders have comparable response rates to 
interventions provided during a hospitalization (i.e., in an 
environment where the youth’s access and maintenance to the 
interventions is largely controlled, unlike ambulatory care). Said 
differently, it is likely that the negative effect of ACEs on the 
treatment response of pediatric mood disorders (26–29) is 
undermined by difficulties to access and to adhere to quality 
interventions rather than the effect of this intervention per se 
(which explains our title). Such an assumption could be empirically 
tested, for example, by comparing the response rate of 
antidepressants in youths exposed to ACEs in per protocol and in 
intent-to-treat analyses. The negative effect of ACEs on the 
treatment response of mood disorders noted in adults (14, 25) 
could be partly underpinned by the effect of persisting untreated 
mood symptoms due to life-long barriers to care. Chronic 
subsyndromal emotional disturbances in these patients could 
influence individual (e.g., cognitive distortions and biases) and 
social functioning (conjugal status, academic/professional 
achievement) which are also identified as moderators of the 
effectiveness of treatments provided for mood disorders (58). 
Following this, emphasis must therefore be placed on the influence 
of individual and environmental factors influencing all steps of the 
care pathway of the foster care youths leading to access and to 
adhere to quality interventions.

5. Conclusion

A higher rate of chronic forms of depression, with predominant 
irritability, was observed in youths with mood disorders in foster care 
compared to other patients. We also found a high rate of associated 
neurodevelopmental disorders in this population, more frequent 
prescriptions of antipsychotics and use of emergency care. If many 
factors could influence the access and the adhesion to mental health 
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interventions in foster care youths with mood disorders, we did not 
find any significant difference in the response to the therapeutic care 
provided during hospitalization. This finding is worth noting 
considering the usual therapeutic “defeatism” among clinicians caring 
for foster care youths, an assumption probably maintained by a lack 
of empirical evidence (16).
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