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One consistently replicated finding in psychiatry is 
the increased risk of psychiatric disorders, particularly 
major depression and anxiety disorders, in the offspring 
of parents with major depression (1–12). Major depres-
sion is likely a complex disorder (13, 14) with environ-
mental stress acting as an episode trigger in vulnerable 
individuals (15, 16). Parents’ acute depressive symptoms 
likely contribute to a stressful environment for children. 
Decreases in depressed parents’ symptoms might be 
linked with reductions in children’s symptoms and behav-
ioral problems. The Sequenced Treatment Alternatives to 
Relieve Depression (STAR*D) Child study was designed to 
examine the relation of maternal remission from depres-
sion to children’s functioning and psychopathology (17) in 
mothers who were being treated in STAR*D (18, 19). When 
STAR*D began, only two published studies had shown 
that reducing parental symptoms provided some imme-
diate benefit to children. One study’s clinicians had not 
directly treated the parents’ depression (20), and the other 
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Objective: Maternal major depressive 
disorder is an established risk factor for 
child psychopathology. The authors previ-
ously reported that 1 year after initiation 
of treatment for maternal depression, 
children of mothers whose depression 
remitted had significantly improved func-
tioning and psychiatric symptoms. This 
study extends these findings by examin-
ing changes in psychiatric symptoms, 
behavioral problems, and functioning 
among children of depressed mothers 
during the first year after the mothers’ re-
mission from depression.

Method: Children were assessed at 
baseline and at 3-month intervals with 
the Schedule for Affective Disorders and 
Schizophrenia for School-Age Children–
Present and Lifetime Version, the Child 

Behavior Checklist, and the Children’s 
Global Assessment Scale for 1 year after 
their mothers’ remission or for 2 years if 
the mothers did not remit. The authors 
compared children of early remitters 
(0–3 months; N=36), late remitters (3–12 
months; N=28), and nonremitters (N=16).

Results: During the postremission year, 
children of early-remitting mothers 
showed significant improvement on all 
outcomes. Externalizing behavioral prob-
lems decreased in children of early- and 
late-remitting mothers but increased in 
children of nonremitting mothers. Psy-
chiatric symptoms decreased significantly 
only in children of mothers who remitted, 
and functioning improved only in chil-
dren of early-remitting mothers.

Conclusions: Remission of mothers’ de-
pression, regardless of its timing, appears 
to be related to decreases in problem be-
haviors and symptoms in their children 
over the year after remission. The favor-
able effect of mothers’ remission on chil-
dren’s functioning was observed only in 
children of early-remitting mothers. 

Children of Depressed Mothers 1 Year After  
Remission of Maternal Depression:  

Findings From the StAR*D-Child Study

was a pilot study of 18 depressed mothers (21). Two addi-
tional studies have since reported findings consistent with 
a relationship between children’s clinical state and paren-
tal depression (22, 23).

In the STAR*D-Child study, we hypothesized that re-
mission of maternal depression would be linked with re-
duced offspring symptoms when the mothers remitted. At 
the initiation of the mother’s treatment, about one-third 
of their children had a current psychiatric disorder and 
one-half had a history of psychiatric disorder (24). After 3 
months of antidepressant treatment, maternal remission 
of major depression was significantly associated with re-
ductions in the children’s diagnoses and symptoms (17).

During the year after initiation of the mothers’ treat-
ment for depression, the outcomes for offspring of moth-
ers who remitted early (during the first 3 months after 
treatment initiation), later (after 3 months of treatment), 
or not at all over the first year were examined separately 
(25). A statistically significant difference was observed 
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remitters (because data on child or mother were unavailable after 
the first 12 months of treatment).

Figure 2 shows the analytic design of the present study. Moth-
ers and children were followed for varying lengths of time by de-
sign. Although children of late-remitting mothers were followed 
for longer periods than early-remitting mothers, the length of the 
study period that we analyzed is the same for all children regard-
less of the time of the mother’s remission (i.e., the 1-year period 
after mother’s remission).

Assessments and Measures

Maternal assessments were conducted as part of a compre-
hensive battery of assessments for all STAR*D participants. A di-
agnosis of a current maternal major depression was established 
by clinical interview and confirmed using a symptom checklist 
based on DSM-IV criteria (18). The severity of depressive symp-
toms over the previous 7 days was assessed by a clinician using 
the 17-item Hamilton Rating Scale for Depression (HAM-D; 28, 
29). As in STAR*D, remission was defined as having a HAM-D 
score ≤7, and relapse was defined as a HAM-D score ≥14 any time 
after having remitted. Mothers who remitted by the first 3-month 
evaluation were considered early remitters; those who remitted 
after the first 3 months of follow-up were considered late remit-
ters, provided that they remained in remission during the subse-
quent year. Not all remitted mothers were observed for the entire 
year of follow-up because some dropped out of the study during 
the follow-up period.

Remission was also assessed by self-report using the 16-item 
Quick Inventory of Depressive Symptomatology–Self Report 
(QIDS-SR). When follow-up HAM-D scores were unavailable, 
QIDS-SR scores were imputed based on an analysis of the rela-
tion between the HAM-D and the QIDS-SR used in the STAR*D 
study (30–32).

The Schedule for Affective Disorders and Schizophrenia for 
School-Age Children–Present and Lifetime Version (K-SADS-PL) 
was used to assess DSM-IV psychiatric diagnoses in the children 
(see online supplement of Kaufman et al. [33]). A clinical assessor 
interviewed mothers and children separately. To minimize time, 
sections of the K-SADS-PL focusing on disorders highly prevalent 
among children of depressed parents (i.e., mood, anxiety, and dis-
ruptive disorders [1, 34]) were used. The qualifications, training, 
and reliability of child assessments have been reported elsewhere 
(24). We examined symptoms derived from the K-SADS-PL inter-
view with the mother (about the child) and separately with the 
child. We interviewed the children and scored their responses be-
fore we interviewed the mothers. A mother’s interview followed 
immediately after the completion of the child interview. The 
variable “child symptoms” consists of a count of the symptoms 
included in the child’s K-SADS-PL screening interview that were 
currently present at the threshold or subthreshold level. We cre-
ated a similar variable based on the clinical interviews with moth-
ers about their child. 

The Child Behavior Checklist (35) assessed total, internalizing, 
and externalizing symptoms as reported by mothers. Scores are 
presented as T scores ranging from 0 to 100, with higher scores in-
dicating a greater number or severity of symptoms. Scores above 
70 indicate clinical impairment.

The Children’s Global Assessment Scale (36) is a clinician-
based measure of global functioning with a scale range from 0 
to 100. Scores above 90 indicate superior functioning, and scores 
below 70 indicate impaired functioning. We used a 2-week time 
frame based on all available child data. 

Data Analysis

The relation of maternal remission status to child outcome 
in the year following remission was assessed with Poisson re-
gression analysis when the outcome was the number of child 

between groups, with a decrease in symptoms evident in 
children of early and late remitters, but not in children of 
nonremitters. These findings were limited by the fact that 
children of mothers who remitted after 6 and 9 months 
were followed for only 1–6 months after maternal remis-
sion. Furthermore, we were not able to determine the ef-
fect of maternal remission on subsequent changes in child 
outcomes because the study period was 1 year from the 
mother’s treatment initiation. Because the children were 
followed up every 3 months for 1 year after maternal re-
mission, or for 2 years if the mother remained depressed, 
this study focuses on changes in psychiatric symptoms 
and functioning among children of depressed mothers 
during the year following remission of maternal depres-
sion to determine the longer-term effects of maternal re-
mission on subsequent changes in child outcomes.

Method

STAR*D and STAR*D-Child Studies

STAR*D (www.star-d.org) was a multisite study designed to 
determine the comparative effectiveness of different treatment 
options for outpatients 18–75 years old with nonpsychotic major 
depression and without a lifetime diagnosis of bipolar disorder, 
schizophrenia, or schizoaffective disorder (19, 26). All study par-
ticipants were initially treated with citalopram. Those intolerant 
of or not remitting when treated with citalopram were offered 
other treatments, including other antidepressants, cognitive-be-
havioral therapy (CBT), or a combination of these, using an equi-
poise randomized design (27).

The STAR*D-Child study recruited 824 women, ages 25–60 
years old, at seven of the 14 regional centers participating in 
STAR*D. Of these, 808 women (98%) were screened to ascertain 
whether they had any children 7–17 years old; 177 of them (22%) 
had children in that age range, and of these, 174 (98%) met all 
eligibility criteria; 151 of those eligible (87%) agreed to enter the 
child study. If a mother had more than one child of eligible age, 
one was selected randomly (17). Mothers provided separate writ-
ten informed consent for themselves and for their child. 

The child assessors were not involved in the mothers’ treat-
ment, were blind to mothers’ remission status, and were indepen-
dent of the team that treated the mothers. The mothers’ clinical 
assessments were completed by STAR*D staff members who were 
not involved in the children’s assessments. Baseline assessments 
were conducted before or within 2 weeks after the start of treat-
ment of the mothers’ depression.

Sample

A total of 151 mother-child pairs were assessed at baseline, and 
127 of these completed at least one follow-up assessment (Figure 
1). Because the primary aim of the study was to examine the rela-
tion of the mother’s remission to child outcomes during the year 
following her remission, our primary analysis was restricted to 
mothers who remitted in the course of the study and did not suf-
fer a subsequent relapse while enrolled in the study. Early remit-
ters were mothers who remitted in the first 3 months (N=36), and 
late remitters were those who remitted between months 3 and 12 
(N=28). A comparison group of nonremitters (N=16) comprised 
mothers who did not remit in either the first or second year of the 
study. We excluded from the analyses 20 mothers who relapsed, 
three who were late remitters (two for whom data on child or 
mother were unavailable after remission and one because remis-
sion occurred during the second year of treatment), and 24 non-
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els based on maximum likelihood inference. Because of the large 
number of dropouts at the 12-month assessment in the late re-
mission category, we performed a sensitivity analysis by rerun-
ning all models after deleting the 12-month assessment for all 
participants and comparing patterns of change as represented 
by the beta coefficients for the 9-month period after maternal re-
mission, and comparing results. Data on household income were 
missing for three mothers, and the average household income of 
all mothers in each maternal remission category was imputed.

Results

Baseline Characteristics of  Depressed Mothers and 
Their Children

A significant association was observed between house-
hold income and maternal remission status (p=0.02), with 
early-remitting mothers having the highest household 
income (Table 1). Early-remitting mothers were more 
likely to be currently married than late- and nonremit-
ting mothers (p<0.05). Not surprisingly, baseline HAM-D 
scores of depressed mothers varied significantly by mater-
nal remission status, with early-remitting mothers having 
fewer symptoms (the lowest scores). A higher proportion 
of children of early-remitting mothers were boys, but the 
association fell short of statistical significance (p=0.09). 
Children of early-remitting mothers had significantly few-
er symptoms at baseline by mothers’ reports.

symptoms at each time point, and was assessed with longitu-
dinal mixed-effects regression when the child outcome was a 
continuous variable, such as the Children’s Global Assessment 
Scale or Child Behavior Checklist score. Maternal remission sta-
tus (early, late, or nonremitting) was included in the models as 
a three-level categorical predictor variable. All regressions were 
conducted within a generalized estimating equations framework 
to adjust for correlations between repeated observations over 
time. The Poisson regressions used an exchangeable correlation 
matrix (37), and the longitudinal mixed-effects regressions used 
an unstructured covariance matrix (38). We performed analyses 
using PROC GENMOD (for Poisson regression) and PROC MIXED 
(for linear regressions using longitudinal mixed-effects analysis) 
in SAS, version 9 (SAS Institute, Cary, N.C.). For all of the models 
described above, we included the following potential confound-
ing variables in the analyses: child’s age and gender; household 
income; mother’s baseline HAM-D score, presence of an anxiety 
disorder or substance use disorder at baseline, and marital status; 
child’s treatment status over the course of the study (any versus 
no treatment); and child’s baseline score for the outcome under 
consideration. An interaction term representing time by maternal 
remission status was included in the regression analyses to for-
mally test whether the rate of change in child symptom outcomes 
varied according to maternal remission status.

Missing outcome data were handled by initially assuming that 
the data were missing at random for the continuous variables 
analyzed using mixed-effects models, and missing completely at 
random when using Poisson regression analysis using general-
ized estimating equations. Under this assumption, valid analyses 
can be conducted using models such as the mixed-effects mod-

FIGURe 1. Participant Flow in the StAR*D-Child Studya

Depressed mothers completed 
baseline assessments

(N=151)

Completed at least one
follow-up evaluation

(N=127b)

Early Remitters
Remission by 3 months

(N=36)

Late Remitters
Remission after 3 months 

but by ~12 months 
(N=28c)

Nonremitters
No remission in first 12 months

(N=16d)

Assessed every 3 months

Follow-up ends 1 year after remission of maternal depression
Follow-up ends 2 years after 

baseline assessment

Assessed every 3 months Assessed every 3 months

a Remission was defined as Hamilton Depression Rating Scale (HAM-D) score ≤7. Relapse was defined as HAM-D score ≥14 following remission.
b Number of mothers with follow-up data. Twenty of the 127 were early or late remitters but were excluded from the analysis because they 

subsequently relapsed.
c Excluded are three late remitters: two because of missing child or mother data after the remission date and one because remission occurred 

late during the second year of treatment. 
d Excluded are 24 nonremitters because child and/or mother data were unavailable after the first 12 months of treatment.
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t=2.83, df=151, p=0.005; late versus nonremitting: t=3.14, 
df=113, p=0.002), but no significant differences were ob-
served between the early- and late-remitting mothers. 
When Child Behavior Checklist internalizing scores were 
examined separately for each maternal remission group, 
we found statistically significant decreases for children of 
early- (p=0.03) and late-remitting (p=0.05) mothers, but 
not for children of nonremitting mothers. A formal test of 
the interaction was not statistically significant. 

Child Behavior Checklist externalizing problem scores 
mirrored the patterns of change in total problem scores, 
with decreases in scores in children of early- and late-
remitting mothers, although only decreases in children of 
early-remitting mothers reached statistical significance. 
There was a significant increase in scores of children of 
nonremitting mothers. A test of interaction showed that 
the variation in patterns of change in Child Behavior 
Checklist externalizing scores among the three maternal 
remission categories was statistically significant (p=0.03). 
Pairwise comparisons revealed that the time trend among 
children of nonremitting mothers was marginally differ-
ent from those of early-remitting mothers (t=1.92, df=152, 
p=0.057) and significantly different from those of late-
remitting mothers (t=3.01, df=114, p=0.003), but the dif-
ference between children of early- versus late-remitting 
mothers was nonsignificant.

Children’s Global Assessment Scale scores showed a 
statistically significant improvement during the year after 
remission among children whose mothers were early re-
mitters, but not among children of late remitters or nonre-
mitters. However, rates of change across the three groups 
were not significantly different according to formal tests 
of interaction.

Because many (82%) of the children of late remitters 
dropped out of the study before the final assessment at the 

Child Outcomes and Maternal Remission Status

We compared child outcomes by time of remission of 
maternal depression adjusting for child’s age and gen-
der; household income; mother’s baseline HAM-D score, 
presence of an anxiety disorder at baseline, presence of 
a substance use disorder at baseline, and marital status; 
and child’s baseline score for the outcome under consid-
eration and treatment status over the course of the study 
(Table 2). We first determined whether there were signifi-
cant changes in children’s outcomes among offspring of 
early-, late-, and nonremitting mothers separately during 
the year following maternal remission. Table 2 shows that 
there were statistically significant decreases over time in 
the number of symptoms among children of both ear-
ly- and late-remitting mothers (as reflected in the nega-
tive beta coefficients and associated p values) but not in 
children of nonremitting mothers. However, formal tests 
of differences in the magnitude of the rate of change in 
child-reported symptoms (beta coefficients) among the 
three groups as reflected in the group-by-time of mater-
nal remission interaction coefficient were not statistically 
significant. Similar patterns were observed for maternal 
reports of children’s symptoms (Table 2).

Child Behavior Checklist total problem scores for chil-
dren of early- and late-remitting mothers decreased over 
time, but only the decrease in early-remitting mothers 
was statistically significant. Symptoms in children of non-
remitting mothers increased over time, although this in-
crease was not statistically significant (Table 2). A test of 
the interaction revealed marginally significant differences 
(p=0.057) among these groups on rate of change in Child 
Behavior Checklist total problem scores. Pairwise compar-
isons revealed that time trends in the children of early- and 
late-remitting mothers were significantly different from 
those of nonremitting mothers (early versus nonremitting: 

FIGURe 2. Analytic Design of the StAR*D-Child Study of Children’s outcomes in Relation to Illness Course of Mothers 
treated for Depressiona

Group
Total Time in 

Study (Months)
Months in Relation to Remission

Early remitters 12–15

Late remitters 15–24

Nonremitters 24

–12 +12–9 –6 –3 0 +3 +6 +9

No remission by 
this time point

Treatment 
initiation 

Remission point

Treatment
initiation 

Remission point

Treatment
initiation 

a For each of the three groups, the horizontal timeline depicts the potential length of time (in months) spent in the study, zero-centered on the 
remission date (for remitters) or on the date 12 months after treatment initiation (for nonremitters). For remitters, the dotted portions of the 
lines signify time ranges in relation to the remission point during which treatment was initiated. The shaded area depicts the five potential 
assessments per participant that are analyzed in this study (at times 0, +3, +6, +9, and +12). For remitters, this covers the 12-month period 
following remission, and for nonremitters, it covers the 12-month period following the first 12 months of participation in the study, given the 
absence of remission during those first 12 months.



WICKRAMARAtNe, GAMeRoFF, PIloWSKY, et Al.

Am J Psychiatry 168:6, June 2011  ajp.psychiatryonline.org 597

the study. These data suggest that our findings may in fact 
be conservative.

Children Receiving Treatment

If a child had a psychiatric diagnosis and was distressed, 
the interviewer offered feedback to the child and family, 
encouraged treatment, and provided appropriate refer-
rals. There were no statistically significant differences in 
the proportion of children receiving treatment by mater-
nal remission status, with six (17%), nine (32%), and six 
(38%) children of early-, late- and nonremitting mothers, 
respectively, receiving treatment. Of the 21 children re-
ceiving treatment, 20 received outpatient treatment and 
one received residential treatment. There were no sig-

end of the 12-month period following remission, we re-
peated the analyses over the 9-month period following re-
mission (not shown). Beta coefficients representing rates 
of change in outcome measures over the 9-month period 
were very similar to those estimated over the 12-month 
period for all maternal remission categories. Further ex-
ploration of the 14 children of late remitters who dropped 
out of the study after the 9-month assessment showed on 
average greater improvement on all measures, compared 
with those who stayed in the study, although these differ-
ences did not reach statistical significance. In contrast, the 
four children of nonremitting mothers who dropped out 
after the 9-month assessment appeared to be doing less 
well on all measures compared with those who stayed in 

tABle 1. Baseline Demographic and Clinical Characteristics of Depressed Mothers and their Children by Maternal Depres-
sion Remission Status (N=80)

Subject Group and Variable
Early Remitters 

(N=36)
Late Remitters 

(N=28)
Nonremitters 

(N=16) Analysis

Mean SD Mean SD Mean SD ANOVA F df p

Mothers

Age (years) 39.0 6.8 36.9 6.3 40.3 6.6 1.52 2, 77 0.22
Hamilton Depression Rating Scale score 21.8 4.2 23.8 5.3 26.9 4.5 6.79 2, 77 0.002

N % N % N % c2 df p
Race 0.77a

African American 10 27.8 11 39.3 6 37.5 6
White 16 44.4 13 46.4 7 43.8
Hispanic 7 19.4 4 14.3 3 18.8
Other 3 8.3 0 0.0 0 0.0

Education 3.51 2 0.17
Less than high school 4 11.1 3 10.7 3 18.8
High school (<college) 19 52.8 20 71.4 11 68.8
≥College 13 36.1 5 17.9 2 12.5

Annual household income 7.69 2 0.02
Less than $15,000 4 11.4 7 25.9 5 33.3
$15,000 to $39,999 11 31.4 11 40.7 7 46.7
$40,000 or greater 20 57.1 9 33.3 3 20.0

Marital status 0.047a

Currently married 23 63.9 10 35.7 4 25.0
Separated or divorced 4 11.1 5 17.9 5 31.3
Never married 9 25.0 13 46.4 7 43.8

N % N % N % pa

Offspring

Boy 24 66.7 11 39.3 9 56.3 0.09
Girl 12 33.3 17 60.7 7 43.8

Mean SD Mean SD Mean SD ANOVA F df p
Age (years) 12.0 2.8 11.4 2.5 12.6 2.7 1.17 2, 77 0.32
K-SADS-PLb

Symptoms (child report) 5.4 5.9 6.0 4.3 7.7 5.8 3.28c 2 0.19
Symptoms (mother report) 4.6 4.3 6.0 3.6 8.7 5.9 6.77c 2 0.03

Children’s Global Assessment Scale 70.6 11.1 68.4 15.3 66.1 10.2 0.72 2, 76 0.49
Children’s Behavior Checklist

Total problems score 57.7 8.4 55.1 11.7 53.6 10.0 1.11 2, 77 0.33
Internalizing problems score 58.1 8.4 55.9 10.2 53.3 11.2 1.39 2, 75 0.25
Externalizing problems score 55.4 8.5 54.6 11.4 52.3 9.3 0.55 2, 77 0.58

a Fisher’s exact test (calculated because >20% of the cells had expected counts <5).
b K-SADS-PL=Schedule for Affective Disorders and Schizophrenia for School-Age Children–Present and Lifetime Version.
c Kruskal-Wallis chi-square statistic.
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tABle 2. Current Symptoms and Functioning over 1 Year for Children of Depressed Mothers, by Maternal Remission Status  
(N=80)a

Early Remitters Late Remitters Nonremitters

Measure and 
Assessment 
Point N

Score
Time Trend 

(Beta) N

Score
Time Trend 

(Beta) N

Score
Time Trend 

(Beta)Mean SD Mean SD Mean SD

Child-reported symptomsb −0.039** −0.035* −0.009
0 34 3.82 3.46 28 4.36 3.55 15 5.53 4.26
3 30 3.23 4.55 25 4.72 3.63 14 5.93 5.84
6 28 2.71 3.46 21 3.38 3.11 14 5.79 5.75
9 27 2.63 3.59 19 3.05 2.70 11 6.27 4.67
12 26 2.85 3.39 5 2.40 2.19 7 3.14 2.97
Mother’s report of children’s symptomsb −0.024* −0.035* −0.010
0 34 3.68 3.17 28 5.14 4.12 15 7.13 6.17
3 30 3.37 3.87 25 4.32 3.89 14 7.21 6.60
6 28 2.89 3.02 21 3.71 3.64 14 6.50 6.71
9 27 3.04 3.33 19 3.21 3.38 11 7.64 6.30
12 26 3.00 3.38 5 4.60 4.98 7 5.43 5.50
Child Behavior Checklist
Total problem scorec −0.315** −0.271  0.187
0 34 45.65 10.27 28 49.14 11.64 15 54.40 13.90
3 30 44.57 11.26 26 47.15 12.98 14 55.71 12.80
6 28 44.54 8.32 21 46.48 13.16 13 54.92 11.64
9 27 43.41 10.81 19 45.89 9.80 11 53.73 12.43
12 26 42.04 10.78 5 50.20 14.75 7 52.00 11.36
Internalizing problem score −0.254* −0.305d 0.120
0 33 46.79 8.76 27 50.85 10.54 15 54.53 11.83
3 30 47.23 9.35 26 48.58 11.62 14 56.50 11.35
6 28 47.46 7.69 21 49.24 11.47 13 54.23 8.70
9 27 46.74 9.76 18 47.67 9.73 11 52.55 11.72
12 26 43.58 9.45 5 50.20 10.71 7 54.00 11.46
Externalizing problem scoree −0.224* −0.107 0.338*
0 34 46.94 8.78 28 48.43 9.69 15 52.80 12.98
3 30 46.60 11.22 26 47.58 9.46 14 52.14 14.33
6 28 46.04 8.92 21 46.52 10.22 13 53.38 11.83
9 27 45.04 9.99 19 46.26 7.95 11 53.00 10.83
12 26 45.35 9.61 5 50.60 13.28 7 50.43 9.31
Children’s Global Assessment Scale score 0.345** 0.154 0.169
0 32 75.56 9.85 27 72.78 11.38 13 70.85 13.30
3 30 77.87 11.32 24 72.88 10.93 14 70.07 12.97
6 27 76.78 10.56 20 73.90 11.54 14 70.93 12.02
9 27 79.33 9.75 19 74.68 12.65 10 68.40 10.66
12 25 79.24 10.09 5 74.60 13.35 7 74.00 8.16

a In all regressions, we controlled for household income; mother’s marital status (except for the outcome of mother’s report of children’s 
symptoms, which was not significantly associated with marital status); mother’s baseline Hamilton Depression Rating Scale score, general-
ized anxiety disorder at baseline (1=yes, 0=no), and substance-related disorder at baseline (1=yes, 0=no); and child’s age, gender, baseline 
score on the particular measure being analyzed, and whether he or she received mental health treatment at any time during the study 
(1=yes, 0=no).

b Symptoms from the Schedule for Affective Disorders and Schizophrenia for School-Age Children Present and Lifetime Version.
c  There was a marginally significant difference in time trend of Child Behavior Checklist total scores among the three groups (F=2.90, df=2, 

221, p=0.057). Post hoc tests revealed that the time trend for children of nonremitters was different from the time trends for children of 
early (t=2.83, df=151, p=0.005) and late (t=3.14, df=113, p=0.002) remitters. The time trends for children of early and late remitters were 
not significantly different from each other.

d p=0.051.
e  There was a significant difference in time trend of Child Behavior Checklist externalizing scores among the three groups (F=3.59, df=2, 220, 

p=0.03). Post hoc tests revealed that the time trend for children of nonremitters was different from the time trends for children of early 
(t=1.92, df=152, p=0.057) and late (t=3.01, df=114, p=0.003) remitters. The time trends for children of early and late remitters were not 
significantly different from each other.

* p<0.05; **p<0.01.
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is likely, however, that this small sample size reduced the 
ability to detect statistically significant differences, espe-
cially for analyses of interactions. In addition, since our 
findings in this phase of the study are based on symptoms 
and not diagnoses, the clinical significance of the findings 
may be limited. Other limitations should be noted. These 
analyses could not take into account the type of maternal 
treatment (psychotherapy versus medication). Because 
only one-third of the patients in STAR*D were open to re-
ceiving psychotherapy (39), there were too few mothers 
who had been treated with psychotherapy in our study 
to conduct meaningful comparisons. Our study included 
only depressed mothers. The effect of treating depressed 
fathers is being studied. Children were followed for vary-
ing lengths of time from study initiation based on their 
mother’s remission status, and it is possible that children 
followed for longer periods were more likely to have an in-
crease (or decrease) in symptoms or behavioral problems 
merely as a function of follow-up time and not of mother’s 
remission status. Our focus was the 1-year period follow-
ing mother’s remission, and therefore the varying length 
of follow-up time is reflected only in the length of time be-
tween study initiation and mother’s remission. Our results 
suggest that for most outcomes there is little difference be-
tween the postremission rates of improvement in children 
of late- versus early-remitting mothers, which implies that 
it is unlikely that the length of time spent in the study is the 
primary factor related to our findings.

It is possible that mothers who maintained remission 
over the 1-year postremission period did so because their 
children continued to improve. In mothers who did not 
remit, their children’s continued behavior problems may 
have contributed to maternal depressive symptoms. There 
were too few mothers who relapsed in this sample to con-
duct a meaningful analysis of this hypothesis. However, 
in the year following initiation of treatment for maternal 
depression, we found little evidence that mothers became 
less depressed in reaction to positive changes experienced 
by their children (25). This could be because most of the 
mothers in this study were moderately to severely de-
pressed and were being aggressively treated for depression.

No causal conclusions can be drawn from these obser-
vational data. Although these results are consistent with 
the hypothesis that treating depressed parents to remission 
benefits their children, we cannot attribute the mothers’ 
remission to the treatment itself or attribute children’s bet-
ter outcomes to their mothers’ remission. It is possible that 
some unmeasured third variables (e.g., genes, stress) explain 
both mothers’ remission and children’s symptom decline.

The first published study to document the relation be-
tween remission of a mother’s depression and her child’s 
clinical state appeared relatively recently (40), and around 
the same time a report from a randomized clinical trial (23) 
provided data consistent with our results. The trial com-
pared the outcome of school-age children whose depressed 
mothers were randomly assigned to receive interpersonal 

nificant differences in type of treatment children received 
(medication, psychotherapy, or both) by maternal remis-
sion status.

Discussion

During the year following remission of maternal de-
pression, children of early- and late-remitting mothers 
continued to show a significant decrease in psychiatric 
symptoms, as evidenced by child and maternal reports of 
total symptom count on the K-SADS-PL. When Child Be-
havior Checklist symptoms were considered, there was a 
significant decrease in symptoms among children of ear-
ly-remitting mothers, which parallels the finding based on 
K-SADS-PL symptoms. Although Child Behavior Checklist 
outcomes for late-remitting mothers did not show sta-
tistically significant decreases for total and externalizing 
scores when considered alone, pairwise comparisons of 
decreases in symptoms of children of early- and late-re-
mitting mothers did not show statistically significant dif-
ferences. These results suggest that there is a significant 
decrease in children’s symptoms and problem behaviors 
in the 1-year period following maternal remission, which 
does not vary with length of time to maternal remission. 
Among children of nonremitting mothers, there were 
no significant changes in either symptoms or behavior 
scores, with the exception of Child Behavior Checklist ex-
ternalizing problem scores, which increased significantly 
over the study period.

Child functioning as assessed with the Children’s Global 
Assessment Scale showed significant improvement only 
among children of early-remitting mothers during the 
time they were in the study. Their mothers were less de-
pressed at baseline and remained depressed for a shorter 
time, suggesting that early remission, lower illness severity, 
and shorter duration of maternal depressive episodes may 
be important in relation to their children’s adaptation.

The less consistent statistically significant decreases in 
symptoms and functioning among children of late-remit-
ting mothers (compared with the decreases in children 
of early-remitting mothers) are probably due to the het-
erogeneous nature of this group, which includes mothers 
who remitted between 3 and 12 months after initiation of 
treatment. In contrast, children of mothers who did not 
remit over the 24-month follow-up showed no significant 
improvement on any outcomes during the 12–24 months 
after initiation of mothers’ treatment. In fact, there was a 
significant increase in children’s externalizing problems 
among offspring of nonremitters. This group was small, 
and these findings should be viewed cautiously. The sam-
ple size of nonremitters by the end of the study was small 
to a large extent because of the STAR*D design, which was 
to provide treatment until the patient went into remission.

Even with a relatively small sample size, particularly of 
nonremitters, we observed some differences in patterns of 
change in child outcomes by mother’s remission status. It 
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Clinical Guidance: Effect of Treatment 
of Maternal Depression on Children’s 
Behavior
Children whose mothers are depressed have increased 
prevalence of psychiatric symptoms and behavioral 
dysfunction. However, children ages 7–17 years whose 
mothers’ depression remitted in the course of the 
STAR*D studies showed substantial decrease in exter-
nalizing symptoms and improved psychosocial func-
tion, as reported by Wickramaratne et al. Birmaher in 
an editorial (p. 563) points out that clinicians treating 
women need to be alert to the possibility of illness in 
their children and that standard treatments of the chil-
dren, such as cognitive-behavioral therapy for depres-
sion, may not be successful until the mother’s depres-
sion has remitted.


