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Timing of Mental Illness Onset and Motherhood

Carol T. Mowbray, PhD,* Deborah Bybee, PhD,† Daphna Oyserman, PhD,‡
and Peter MacFarlane, BS*

Abstract: The timing of mental illness onset in relationship to birth
of children was explored as a possible indicator of the extent to
which mothers experienced difficulties in parenting and functioning.
Analyses employed data from a longitudinal study of urban-based,
primarily minority mothers with mental illness (N � 379) who had
parenting responsibility for their minor children. We found that
women who were parents first and experienced mental illness onset
after the birth of all their children showed the most positive trajec-
tories over the study course. Mothers whose mental illness onset
occurred before the birth of any of their children also showed
improvements in functioning and symptomatology over time. In
contrast, mothers whose mental illness onset had occurred in tem-
poral proximity to the birth of a child showed little improvement.
They also were younger, on average, at first birth, and had the largest
number of children. Thus, timing of mental illness onset and child-
birth may be predictive of longer-term maternal functioning and
therefore may be useful in clinical assessment and treatment.
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Due to increased availability of community-based mental
health treatment/rehabilitation methods and advances in

psychopharmacy, women with serious mental illnesses (MIs)
are more likely to be mothers and to carry out parenting
responsibilities (Nicholson et al., 2001). Unfortunately, mul-
tiple parenting problems have been repeatedly identified for
mothers with MI compared with nonmentally ill controls:

for example, being more negative toward children (Inoff-
Germain et al., 1997), more critical (Gordon et al., 1989), and
less responsive in their parenting (Beardslee et al., 1997).
However, according to a recent comprehensive review of
parenting among mothers with serious MI (SMI; Oyserman
et al., 2000), research to date has failed to identify the
variables that specifically predict parenting problems. That is,
not all parents with MI have problems, but neither parenting
strengths nor deficits have been consistently related to diag-
noses, symptom severity, chronicity of MI, or level of com-
munity functioning.

In the current article, we explore the notion that certain
women may be at greater risk for parenting problems, based
on the timing of onset of MI relative to motherhood—that is,
whether a woman experiences early onset of MI and later
becomes a mother, or has children and then experiences
mental illness, or first experiences her serious mental illness
in temporal proximity to the birth of a child. We believe that
timing of MI onset vis-à-vis childbirth is important, based on
several streams of evidence.

First, the issue of timing—whether an individual has
had a chance to become experienced in a particular role prior
to the onset of MI—has been well-researched for another
important adult social role, that of worker. In psychiatric
rehabilitation practice, one of the strongest and most consis-
tent predictors of successful vocational outcomes for adults
with SMI has been occupational performance before MI onset
(e.g., work experience, work skills, previous employment
history, work adjustment, and so forth; Tsang et al., 2000).
Based on this research, we would expect that mothers will
function better as parents when they have experience in
parenting followed by MI onset, rather than the reverse—
when MI onset precedes parenting.

In regard to MI onset temporally associated with child-
birth, psychoanalytically oriented scholars would predict that
children born within 12 months of the mother’s MI onset
should have poorer outcomes than those born 2 or more years
after (Vartiovaara et al., 1990), due to permanent disruption
of mother-child bonding and impairment of parenting behav-
iors. Similar conclusions can be drawn from stress research-
ers who have demonstrated that early childhood experiences
of stress and adversity (including prenatal) have long-term
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and severe carry-forward effects on children’s functioning
(Rutter, 1994). Research on postpartum depression has doc-
umented negative effects on children’s outcomes (Philipps
and O’Hara, 1991; Righetti-Veltema et al., 2002). Since the
functioning and well-being of children and parents are recip-
rocal, infant problems would likely have long-term effects on
mothers’ parenting and her overall outcomes.

REVIEW OF EMPIRICAL STUDIES
Interestingly, the effects of mothers’ experiencing MI

onset before versus after their children are born have not been
examined systematically to any significant extent. In fact,
many studies on the parenting problems of mothers with SMI
do not provide any information at all on whether MI onset
occurred before or after having children (see, for example,
Goodman and Brumley, 1990; Goodman et al., 1994). There
is a substantial literature on postpartum depression and psy-
chosis and how these disorders affect maternal functioning
and parenting. However, many of these studies include
women who actually first experienced MI episodes before the
pregnancy being studied (e.g., in Robling et al., 2000, 25% of
the sample had a previous episode). Also, pre/postpartum
studies often fail to note whether the psychiatric illness began
at the birth of the first or subsequent children. This may lead
many clinicians to mistakenly assume that if a postpartum
disorder had not occurred with the first childbirth, it would
not occur at all, and to fail to monitor the woman’s function-
ing carefully during and after subsequent pregnancies. Re-
search demonstrates that postpartum disorders are frequently
first experienced in second or later pregnancies: in Pfuhlmann
et al. (1999), the sample contained 77% primiparae, 19%
having their second child, and 4% having a third delivery. For
women admitted to a psychiatric mother-baby unit, Hipwell
and Kumar (1996) reported primiparity for 53% to 69% of
their sample, depending on diagnosis.

Despite the potential significance of the timing relation-
ship between MI onset and birth of children, we were able to
locate only a few studies that directly compared mothers who
experienced onset of their MI before birth of any children,
versus after all their children were born, versus in proximity
to the birth of a child. These studies did identify differences
in mothers’ demographics and clinical characteristics. In one
report, women whose MI onset occurred close in time (versus
unrelated) to the experience of childbirth were more often
white and more likely to have an affective disorder diagnosis
(Wisner et al., 1995). Another study of women with psychi-
atric illness admitted to a mother-baby unit contrasted those
with MI onset before the child’s birth (having had a previous
psychiatric episode) versus those having a childbirth-related
onset; the latter group was more likely to have their infants

placed in foster care (Hipwell and Kumar, 1996). Similarly,
in a London study of all first-time pregnant women attending
an obstetric clinic, children whose mothers became depressed
within the child’s first year (versus later) showed significant
intellectual deficits (Cogill et al., 1986). Another study using
the same design, but a different sample, reported similar
results (but for boys only), even with controls for confound-
ing factors at birth (Sharp et al., 1995).

Puckering (1989) suggested that mothers who first
experience depression in conjunction with childbirth have
more difficulties interacting with infants than mothers who
have had prior depression episodes. However, in a US study
of 450 low-income women diagnosed with major depressive
disorder (Broitman et al., 2001), there were no differences in
children’s adaptive functioning or behavior problems based
on whether mothers experienced a depressive episode before
the child was born or in its first year of life, versus later—
when the child was a toddler or school-age. A difficulty with
this study is that MI onset before childbirth and MI onset in
the postpartum period were not separated. The major problem
with the literature overall is that most studies have not
collected data on the timing issue.

The current study compares the characteristics and
functioning of mothers who have SMI and who differ in
the timing of their MI onset vis-à-vis birth of their chil-
dren. We compare women whose MI onset predated by
several years the birth of any children, those who first had
one or more children and several years later experienced
MI onset, and women for whom MI onset occurred prox-
imal in time to the birth of a child. The data come from an
NIMH-funded study of mothers with SMI, recruited from
the public mental health system in a large urban area.
Study results are intended to provide information on the
sequence of MI and motherhood and to explore whether
the timing of MI onset versus childbirth could serve as a
risk indicator for impairment of mothers’ functioning
and/or parenting. Such information can be important in
assisting mental health providers be more prepared to
serve these women and their children appropriately. Based
on the literature reviewed, we examined outcomes (func-
tioning, symptomatology, and parenting) of women expe-
riencing the onset of their MI before childbirth, and
women having borne all their children and then experienc-
ing MI onset, versus those women with MI onset proximal
to the birth of a child. Because the course of severe MI is
known to be highly variable (Fenton, 2000; Strauss et al.,
1985), we examined maternal variables at baseline as well
as trajectories over time. We include controls for age of
mothers at MI onset, since the literature suggests that
adults with early onset of SMI (e.g., under age 21) may
differ significantly from those with adult onset (for affec-
tive disorders, see Greden, 2001; for schizophrenia, see
Jacobsen and Rapoport, 1998).
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METHODS

Sample
Participants are from a longitudinal, NIMH-funded

study of mothers with SMIs (Mowbray et al., 2000) system-
atically recruited from 12 CMH Centers and inpatient psy-
chiatric units of three hospitals in southeastern Michigan. All
eligible participants on the agency rolls were identified by a
research project liaison, using information from agency staff
and/or management information systems. Eligible women
were 18 to 55 years of age, were seriously mentally ill, had
primary care responsibilities for at least one child aged 4 to
16, and had an active case at study initiation. Of 485 women
identified, 46 could not be contacted or scheduled, and 59
refused to be involved. Thus, 380 women were enrolled
(78.4%). One woman died between time of enrollment and
the scheduled interview, leaving 379 participants.

Participants’ mean age was 36.50 years (SD � 6.61).
The median number of children was three, with a median age
of 11 years. Slightly over half of women were African
American (59.9%), 29.3% were Caucasian, 7.9% were His-
panic, and 2.9% were of other racial/ethnic backgrounds. For
35.1%, highest education was under 12 years, 25.1% com-
pleted high school, and 39.8% had more than high school.
The largest group of women (48.0%) lived alone with their
children, 32.2% lived with a spouse/partner and children,
14.8% lived with extended family and children, and 5.0%
lived alone without their children, although they had at least
weekly care responsibilities. Median family income was
$929/mo. Adjusting for household composition, 68.1% fell
below the federal poverty threshold for the baseline period
(1996; US Bureau of the Census, 1997).

Mean age of onset of MI in this sample was 26.7 years
(SD � 8.21). Time since MI onset ranged from 1 to 34 years
(M � 10.38; SD � 7.54). Mean number of psychiatric
hospitalizations was 4.24 (SD � 7.44; Mdn � 2). In the year
before the interview, about one third of the women had a
psychiatric hospitalization. Of the 379 participants, 337 met
DSM IV criteria as follows: schizophrenia (10.4%), schizo-
affective (10.1%), major depression (51.7%), and bipolar
disorder (27.9%). The 42 women (11.1% of the total) with no
research diagnosis included 14 who did not complete the
diagnostic interview and 28 with insufficient information for
diagnosis.

Procedures
Three sets of interviews were conducted with each

participant, about 20 months apart: W1 was the baseline
interview; W2 and W3 were follow-up interviews. All inter-
views took place in participants’ homes, and women were
compensated for each interview. The completion rate was
87.1% at W2 and 87.5% at W3. The total number of women

who participated in at least two waves was 343 or 92.3% of
the living sample.

Measures
Descriptive Variables

Demographics and Background
Women were asked their age, race, number of children,

highest education, children’s birth dates, marital status, living
arrangements, income, and family SES.

Psychiatric History and Service
Items included age at MI onset, duration of MI, and

psychiatric hospitalizations (number in the prior year and
lifetime). Hospitalization variables were log-transformed to
minimize skew, a common practice for count variables (Fox,
1997). Psychiatric history was obtained through a Life
History Calendar to maximize respondents’ recall. Lifetime
diagnoses were determined at W1. Modules from the Diag-
nostic Interview Schedule (Robins et al., 1981) were admin-
istered by trained interviewers. Diagnostic determinations
were made by two trained clinicians, based on written inter-
view data and taped interviews, on a consensus basis. Re-
spondents were asked about psychiatric service use in the last
3 months; data from the separate questions were compiled to
produce a 6-point ordinal scale for level and intensity of
services, ranging from 0 � no formal mental health services
to 5 � case management weekly (M � 3.18; SD � 1.59).
Service satisfaction was based on the Client/Patient Satisfac-
tion Questionnaire (AAPH, 1994; nine items; 4-point scale
from 1 � not at all to 4 � quite a bit; M � 2.92; SD � 0.51;
� � .82). Women were also asked about need for services
(W2, nine items, 4-point scale from 1 � not at all to 4 � quite
a bit; M � 1.88; SD � 0.67; � � .78).

Outcome Variables

Symptomatology and Functioning
The Colorado Symptom Index (Shern et al., 1994), a

14-item, 5-point response scale (1 � never/not at all in the
last year to 5 � at least every day/most of the time) was
administered at each wave (W1, M � 2.77, SD � 0.83; W2,
M � 2.58, SD � 0.78; W3, M � 2.52, SD � 0.79; � �
90–.91). The Community Functioning Scale (Bybee et al.,
2003), an 18-item, 5-point scale (1 � no activity in domain to
5 � frequent independent activity) was also used at each
wave, to assess activities of daily living, medication and
symptom management, and interpersonal relations (W1, M �
3.37, SD � 0.54; W2, M � 3.53, SD � 0.54; W3, M � 3.48,
SD � 0.56; � � .78–.80). The mean scores indicated that,
overall, most women were able to function in their commu-
nities, requiring only “some assistance.”
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Parenting
Measures included parenting stress (Abidin and Wil-

fong, 1989; 14-item, 5-point scale from 1 � not at all to 5 �
very much; M � 2.52; SD � 0.78; � � .86); nurturance
(subscale of the Block Child Rearing Practices scale, Rickel
and Biasatti, 1982; 13-item, 4-point scale from 1 � not at
all to 4 � very much; M � 3.66; SD � 0.33; � � .80);
and parenting satisfaction with mother-child relationship
(Gibaud-Wallston and Wandersman, 1978; 8-item, 5-point
scale from 1 � very dissatisfied to 5 � very satisfied; M �
4.0; SD � 0.80; � � .84). Measures of parenting support
came from the Arizona Social Support Interview Schedule
(Barrera, 1986), asking participants to list people important to
them and perceived available and used (enacted) for childcare
support or for providing parenting feedback1: available SS
child care: M � 2.65, SD � 1.65; enacted SS child care:
M � 1.92, SD � 1.23; available SS parenting feedback: M �
2.56, SD � 1.88; enacted SS parenting feedback: M � 2.11,
SD � 1.63. Following Baumrind’s (1991) theory, explana-
tory parenting style was coded from women’s responses to
four parenting scenarios (M � 2.22; SD � 1.18; � � .75).
Finally, the meaning of motherhood was obtained with six
open-ended questions coded on 10 variables, such as nega-
tivity, restrictiveness, children as resources, and so forth. We
conducted an exploratory factor analysis (varimax rotation)
of these variables, which revealed three parent self-construal
factors, explaining 56% of the item variance: feeling positive/
efficacious about parenting, seeing the child as a burden, and
viewing parenting as providing nurturance and personal
growth for the mother (Oyserman et al., 2004).

Determination of MI Onset Versus Childbirth
Time of MI onset was determined from respondents’

answers to questions on the life history calendar: women
were asked about the year of their first MI hospitalization.
Those with no hospitalizations were then asked for the year
they first saw a MH professional. Finally, those few women
who neither had a psychiatric hospitalization nor saw a
mental health professional were asked for the year they were
first prescribed psychotropic medication. Women answered
about the year in which one of the above occurred; however,
children’s births had specific calendar dates. To accommo-
date potential rounding errors, we used 18 months before or
after a child’s birth as a criterion for MI onset proximal to the
birth of a child. To examine the temporal relationship be-
tween MI onset and the birth dates of each mother’s children,

women were placed in one of three groups: 1 � all births at
least 18 months after MI onset, 2 � all births at least 18
months before MI onset, and 3 � birth of any child proximal
to MI onset (�18 months). A fourth group, MI onset between
two births but not within 18 months of either, was relatively
small (N � 36); since it had not been identified in previous
research studies, did not appear to be clinically significant,
and possibly reflected rounding errors, it was dropped from
further analyses.

Analysis Plan
Statistical analyses first examined the three constructed

groups reflecting timing of MI onset versus motherhood for
differences on demographic, psychiatric history/services, par-
enting, functioning, and symptomatology measures, using
analysis of variance for continuous dependent variables and
�2 for categorical variables. All univariate analyses used
modified Bonferroni adjustments (Jaccard and Wan, 1996) to
ensure that multiple comparisons did not inflate the likelihood
of obtaining significant differences by chance. Multilevel
modeling (MLM; Bryk and Raudenbush, 1992) was used to
test for differences among the groups in changes over time on
outcome variables (parenting, community functioning, and
symptomatology). MLM characterizes patterns of change by
estimating individual-level intercepts and slopes, which can
be modeled as random functions of other, explanatory
variables. The method allows cases with partially missing
data to be included in the analysis, and it allows accurate
specification of the timing of data collection rather than
assuming interviews occurred at exactly equivalent intervals.
In the MLM analyses, the group identification was entered as
two dummy-coded variables, with the onset proximal to
motherhood group as the omitted comparison category. The
W1 interview was specified as the intercept, and time of
each interview was calculated as the number of days from the
W1 interview, divided by 364.25 to define the metric in years.
Because MI often takes a nonlinear course, combining peri-
ods of rapid change with plateaus of relative stability (Har-
ding and Keller, 1998), the analysis tested for the significance
of a nonlinear (quadratic) slope reflecting acceleration or
deceleration in change. With three measurement points, the
quadratic slope was limited to a fixed effect (i.e., it could not
vary across individuals). Nonetheless, when addition of the
nonlinear slope significantly improved model fit relative
to the linear model, it served to avoid bias in the esti-
mated effects of other explanatory variables (Stoolmiller et
al., 1993).

RESULTS
Data from 377 women in the study sample were used in

the analyses (two women could not recall the birth dates of all
their children). The number of women in each of the catego-
ries developed for this study is as follows: MI onset before all

1Internal consistency reliability is not reported for the social support mea-
sures, since they are counts of persons supplying certain types of support.
As indicators rather than items that are manifestations of an underlying
hypothetical construct, they do not meet the criteria of classical test
theory and therefore are not appropriate for internal consistency statistics
(Streiner, 2003).
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births, 78 (20.7%); parenting (all births) before MI onset, 154
(40.8%); MI onset proximal to pregnancy or delivery, 109
(28.9%). As previously indicated, a fourth group (9.5% of the
sample) was dropped from further analyses. For women
whose MI onset occurred before the birth of any child, their
first child was born, on average, 5.7 years after their MI onset
(Mdn � 4.91; SD � 3.58; range � 2–17 years). For women
parenting before MI onset, the onset occurred, on average,
when their last child was 7.0 years (Mdn � 6.20; SD � 4.08;
range � 2–20). For women in the proximal category, MI
onset occurred within 18 months of the birth of a child as
follows: first child, 36 (33.0%); second child, 34 (31.2%);
third child, 25 (22.9%); fourth child, nine (8.3%); fifth or later
child, five (4.6%). In exploratory analyses, we found that
about two thirds of the women in the proximal category went
on to have subsequent pregnancies. These women were
significantly less educated (21.2% vs. 48.7% less than high
school; �2

�2, N � 109� � 7.23; p � 0.03), younger (M � 33.7
vs. 37.7; t�107� � 2.89; p � 0.01), and younger at their MI
onset (M � 22.7 vs. 28.8; t�106� � 5.12; p � 0.01) than those
who stopped having children after the onset of MI.

Differences Across Groups on Demographics,
Psychiatric History, and Service Variables

Table 1 presents ANOVA and �2 test results comparing
the three groups (MI first, parenting first, onset proximal to

childbirth) on descriptive variables. Significant differences
were identified for age, age at first birth, age at MI onset,
duration of MI, race, education, differences between educa-
tion of the respondent and her mother, marital status, number
of children, diagnosis, number of lifetime hospitalizations,
and services needed at W2. The parenting-first group was
significantly older than the other two groups at data collec-
tion, but the MI-first group was significantly older than the
others when their first child was born and also had higher
education levels. These demographic differences might be
expected. Because they could be confounded with clinical
variables, we used them as controls in subsequent analyses.
Other differences included the fact that respondents’ educa-
tion and their mothers’ education levels were significantly
greater for the parenting-first group compared with the prox-
imal-onset group; in the latter, the educational attainment of
study respondents and their mothers were much more similar,
even after controlling for race. The parenting-first group was
more likely to have ever married or to be living with a partner
compared with the MI-first group. The proximal-onset group
had disproportionately more African Americans than the
parenting-first group and significantly more children than the
other two groups.

In terms of psychiatric history, mothers with MI first
were more likely to have a diagnosis of schizophrenia/

TABLE 1. Significant Differences Across Descriptive Variables at Baseline for MI Onset vis-à-vis Childbirth Groups

Dependent variables
Comparative

statistic

MI onset
first

(N � 78)

Parenting
first

(N � 154)

Proximal
Onset

(N � 109)

Age at interview F � 7.682*** 35.521a 37.955b 34.944a

Age at first childbirth F � 22.008*** 24.925a 21.535b 20.405b

Age at MI onset F � 83.689*** 19.769a 31.680b 24.565c

Duration of mental illnessc F � 82.127*** 16.727a 5.497b 10.947c

Race (% African American) �2 � 8.170* 64.1%a,b 51.3%a 67.9%b

Education (years completed)c F � 9.802*** 13.025a 11.385b 11.863b

Respondent’s mother’s education (years completed)c F � 2.556t 11.321 10.265 11.245
Paired difference between respondents’ and mothers’ educationc F � 5.734** 1.160a,b 1.640a 0.520b

Marital status (% married, ever married, or living with partner) �2 � 8.689* 55.1%a 74.0%b 69.7%a,b

Number of childrenc F � 13.458*** 2.218a 2.573a 3.254b

Diagnosis �2 � 12.217*
% Schizophrenia/schizoaffective 29.9%a 11.2%b 22.0%a,b

% Major depression 41.8%a 58.7%b 48.4%a,b

% Bipolar 28.4%a 30.1%a 29.7%a

Number of hospitalizations in lifetime (log-transformed)c F � 11.984*** 1.547a 0.870b 1.333a

Additional services still needed (W2)c F � 3.302* 2.015a 1.734b 1.942a,b

*p � 0.05; **p � 0.01; ***p � 0.001.
a,bWithin each row, cell means with different superscripts are significantly different at Bonferroni-adjusted p � 0.05.
cControlled for age of respondent at time of MI onset.
tpt � .10.
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schizoaffective disorder than mothers in the parenting-first
group, who were more likely to have a major depression
diagnosis. All three groups differed significantly on age at MI
onset: MI first was the youngest, proximal onset was next,
and parenting first was the oldest. Consequently, mothers
with MI first had a significantly longer duration of MI than
the proximal-onset group, which, in turn, had significantly
greater duration than the parenting-first group. Number of
lifetime hospitalizations was significantly lower for the pa-
renting-first group compared with the others. On services
variables, the only significant difference was that mothers
with MI first indicated the need for a greater number of
additional mental health services compared with the parent-
ing-first group. All the above differences were maintained
even when each of the following potentially confounding
variables was controlled: mother’s age, age at onset, and
mother’s educational level. There were no significant differ-
ences at baseline across the three groups on adjusted income,
prior-year hospitalizations, service satisfaction, or utilization.

Differences Across Groups on Parenting
Variables

Table 2 presents ANOVA and �2 test results comparing
the three groups on parenting variables at baseline. Signifi-

cant differences were found for explanatory parenting style,
meaning of motherhood/child as burden, and social support
for childcare (enacted and available). Explanatory parenting
style was more prevalent among mothers with MI first than
among those whose onset was proximal to the birth of a child.
The MI-first group also scored higher than the parenting-first
group on the meaning of motherhood/child as burden mea-
sure. Finally, although the ANOVAs on social support for
childcare (enacted and available) were significant, paired
comparisons failed to indicate significant differences between
groups. All the differences described above were maintained
even when controls were added for mother’s age, age at
onset, and mother’s educational level. No significant differ-
ences were found for other parenting measures at baseline
(parenting stress, nurturance, satisfaction with relationship
with children, meaning of motherhood/positive parenting, or
social support for parenting feedback—enacted or available).
No significant differences across groups were found for
changes over time on any of the parenting measures.

Differences Across Groups on Symptomatology
and Community Functioning

For symptomatology and community functioning, no
differences across groups were found at baseline (Table 3).

TABLE 2. Significant Differences in Parenting Variables at Baseline for MI Onset vis-à-vis Childbirth Groups

Dependent variables
Comparative

statistic
MI onset first

(N � 78)
Parenting first

(N � 154)
Proximal Onset

(N � 109)

Explanatory parenting stylec F � 4.864** 2.577a 2.179a,b 2.017b

Meaning of motherhood—child as burdenc F � 4.535* 0.174a �0.193b 0.096a,b

Social support—persons providing child care (enacted)c F � 3.311* 2.291a 1.840a 1.790a

Social support—persons available for child carec F � 3.212* 3.100a 2.510a 2.560a

*p � 0.05; **p � 0.01; ***p � 0.001.
a,bWithin each row, cell means with different superscripts are significantly different at Bonferroni-adjusted p � 0.05.
cControlled for age of respondent at time of MI onset.

TABLE 3. Descriptive Statistics on Functioning and Symptomatology at Each
Time-point, by MI Onset vis-à-vis Childbirth Groups

MI onset first
Mean (SD)

Parenting first
Mean (SD)

Proximal onset
Mean (SD)

Community functioninga @ T1 3.39 (0.63) 3.35 (0.52) 3.40 (0.51)
Community functioning @ T2 3.53 (0.57) 3.57 (0.49) 3.52 (0.61)
Community functioning @ T3 3.46 (0.54) 3.55 (0.50) 3.40 (0.63)
Symptomatologyb @ T1 2.87 (0.80) 2.88 (0.81) 2.74 (0.87)
Symptomatology @ T2 2.66 (0.76) 2.57 (0.71) 2.62 (0.89)
Symptomatology @ T3 2.62 (0.78) 2.43 (0.73) 2.65 (0.85)

aCommunity Functioning Scale, 5-point response scale (1 � no activity in domain to 5 � frequent
independent activity).

bColorado Symptom Index, 5-point response scale (1 � never/not at all in the last year to 5 � at least every
day/most of the time).
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However, MLM did find differential changes over time for
the three groups. Table 4 presents the MLM results control-
ling for mother’s age of onset (due to its empirical and
theoretical significance). For symptomatology, the quadratic
change term was not significant in the unconditional baseline
model, and it was dropped, leaving a random (i.e., varying
across individuals) linear trajectory for this variable. The
MLM found no significant differences between the three
groups at wave 1 (the intercept), but the analysis did indicate
a significant difference in the linear slopes: symptoms de-
clined over time for all three groups, but the decline was
significantly greater for the MI-first and the parenting-first
groups compared with the proximal-onset group, which had a
flatter change trajectory. For community functioning, both the
linear and quadratic slopes were significant in the uncondi-
tional baseline model, suggesting that although there was a
general linear trend from W1 to W3, the rate of change
tended to slow rather than remaining constant over time. With
three measurement points, the model was limited to a single
random slope; because the rate of linear change varied sig-
nificantly across individuals, it was modeled as a random
slope. There was relatively little random variation across
individuals in the rate of deceleration, so the quadratic term
was entered as a fixed predictor. As with symptomatology,
the MLM found no significant differences in the intercepts
(W1) of the three groups. However, there was again a
significant difference in the linear trajectory over time, with
the parenting-first group showing a significantly greater in-
crease in functioning compared with the proximal-onset
group. These analyses were also conducted with controls for

mother’s age, education, and number of children less than age
18, with no substantive differences in results.

DISCUSSION
In this study, we examined the timing of childbirth in

relationship to MI onset in a sample of seriously mentally ill
mothers. We identified three groups of women; a fourth
group (less than 10%) did not fit into any of the expected
categories. In terms of the relative size of the three groups,
the smallest proportion of the sample (approximately 20%)
experienced MI onset before the birth of any of their children
(average, 5 years before). The largest proportion of mothers
(approximately 40%) had been parenting and then experi-
enced MI onset (age of youngest child at onset was 6–7
years). Nearly 30% of the sample had experienced the onset
of their serious, long-term MI in proximity to the birth of a
child. This proportion is higher than that reported in other
studies on MI occurring during the pre/postpartum period
(Hearle and McGrath, 2000; Wisner et al., 1993). It may
reflect sample differences, in that most previous studies
reported demographics of women at the point they were
admitted to a psychiatric hospital, while our sample was
community-based and spanned multiple, lifetime hospitaliza-
tions. Also, in our sample, women were in the proximal-onset
category if their onset was associated with the birth of any
child rather than only the first, which could increase the
number in this category. Our finding that the greatest number
of women experienced parenting first is consistent with that
reported by Caton et al. (1999), who also used a community-
based sample.

TABLE 4. Multilevel Model Results of the Effect of MI Onset vis-à-vis Childbirth Group on Changes in
Functioning and Symptomatology

Dependent variables

Symptomatology
Community
functioning

Estimate SE Estimate SE

Random effects
Intercept (time 1) 2.616*** 0.170 3.422*** 0.112
Time (linear change) 0.087t 0.048 0.057 0.045

Fixed effects
Time squared (quadratic change) �0.029*** 0.008
Age at onset (effect on time 1) 0.036 0.619 0.024 0.407
Age at onset � year (effect on linear change) �0.395* 0.174 0.168 0.126
MI onset vs. childbirth group

MI onset 1st vs. pre/postpartum (effect on time 1) 0.169 0.121 �0.017 0.079
Parenting 1st vs. pre/postpartum (effect on time 1) 0.174 0.108 �0.050 0.071
MI onset 1st vs. pre/postpartum � year (effect on linear change) �0.078* 0.034 0.038 0.025
Parenting 1st vs. pre/postpartum � year (effect on linear change) �0.079** 0.030 0.045* 0.022

tp � 0.10; *p � 0.05; **p � 0.01; ***p � 0.001.
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The results indicate the heterogeneity among the moth-
ers in this sample, but our subgroupings did explain some of
the variation. Some of the differentiating features of the
subgroups fit expected patterns: mothers who had a later
onset of SMI were older, had the fewest lifetime psychiatric
hospitalizations, and were more likely to be married and to
have a depression diagnosis. Women who experienced early
onset of MI before any children were born were more likely
to have never married, to have schizophrenia or schizoaffec-
tive diagnoses, and to have a greater number of lifetime
hospitalizations. These differences correspond to expecta-
tions, based on the known epidemiology of psychiatric dis-
orders in women. However, the characteristics of SMI moth-
ers in the proximal-onset group did differ from expectations,
in that they were youngest at first childbirth, had the highest
proportion of African American subjects, and had the greatest
number of children.

Of greater significance, we explored whether there
would be differential outcomes for women depending on the
timing of MI onset in relationship to the births of their
children. At baseline, women in the parenting-first group
were least likely to see their children as burdens. Over the
course of the study, the parenting-first group had the most
significant improvements in symptomatology and community
functioning. Women in the MI first group were most likely to
see their children as burdens at W1. However, they were also
likely to use a more appropriate (authoritative) parenting
style. The MI first group also showed more improvement in
symptomatology over time compared with the proximal-onset
group.

That the functioning of the MI onset-first group at
baseline was comparable to that of the other two groups
appears counterintuitive, given the rehabilitation literature.
This result may be due to specific characteristics of our
sample. Women with SMI and an early onset (e.g., under age
21), who were still parenting when their children were pre-
schoolers (as in our sample) may be a somewhat select group;
that is, they are more educated, and their children were born
later. Mothers who had experienced early MI onset and
became parents, but did not retain custody of children, have
abortions, or give their children up for adoption would not be
in our study, as we required some parenting responsibility for
a child age 4 to 18 as an eligibility criterion. Thus, it may be
that the study sample of women with early-onset MI were
those with the highest functioning and so were able to carry
out parenting. For these mothers with MI onset first, their
significantly higher burden score on the meaning of mother-
hood variable may actually reflect a more realistic appraisal
of their situation (as a low-income mother struggling with a
chronic illness) versus an overly negative attitude. This in-
terpretation is corroborated by the fact that there were no
differences across groups in terms of the positive parenting
score on the meaning of motherhood variable.

We found that women with MI onset proximal to the
birth of a child had poor outcomes. In terms of changes in
their symptomatology and community functioning over time,
the proximal-onset group showed significantly less improve-
ment compared with the other groups. Overall, this group
might be seen as the most chronic and problematic in their
role functioning.

Of course, the limitations of this study need to be
acknowledged. Since this was not an epidemiological study,
the numbers of women identified in the groups may not
reflect accurate population estimates. The identification of
participants was done in a systematic fashion in an attempt to
enroll all eligible mothers; however, the sample was taken
only from mental health agencies in one geographical area,
and therefore, results will not necessarily generalize to other
parts of the United States. Next, because only years and not
precise dates for first onset of psychiatric illness were avail-
able, we could not determine in our proximal-onset group
whether onset occurred during pregnancy or in the postpar-
tum period. Also, while the study was longitudinal, three data
collection points are quite minimal in assessing individual
trajectories, even using MLM analyses. If more time points
and/or a longer time frame had been available, the results
might indicate that the proximal-onset group eventually
caught up with the others, or that one of the other two groups
displayed a more variable pattern of functioning. Finally,
while we did have a sample of mothers with MI that was
much larger than most, there were more than 20% of women
deemed eligible during sample selection who were not en-
rolled as study participants. Obviously, this has implications
for the generalizability of the findings, even in this ur-
ban area.

Implications
Children of mothers with SMI are likely to be at risk for

later psychiatric disorders due to both familial and environ-
mental factors. However, some of these children do relatively
well in terms of their outcomes. Thus, service providers could
benefit from having more indicators to suggest which chil-
dren may be at greater risk. From our study, it appears that
parenting may be most problematic for those women for
whom MI onset occurs in temporal proximity to the birth of
a child. A sizable proportion of mothers in our sample was in
this group. These women have lower education levels and
show significantly less improvement over time in functioning
and symptomatology, even with treatment. They also have
the largest number of children, and many of the women
have subsequent children after their MI onset. Clinical liter-
ature indicates that once a woman has a postpartum psycho-
sis, the probability of having another episode is about one in
three (Parry, 1999). As unfortunately was the case in some
high-profile criminal cases, children of mothers with postpar-
tum MI may additionally be at risk for serious harm or
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neglect. Women in high-risk categories (low education, low
income, family history of MI) should be screened during
pregnancy and after for early warning symptoms of psychi-
atric illness (see, for example, Cooper et al., 1996). Women
who experienced MI onset proximal to the birth of a child
should have much more attention paid to receipt of ongoing,
intensive MI treatment, with special focus on parenting and
childbirth decisions.

The mothers with onset of MI before their children
were born, contrary to expectations, appear to be functioning
quite well. However, additional research is needed to deter-
mine whether, in fact, this group is representative of mothers
with early-onset MI. We suspect that many women with an
early onset may typically lose or relinquish custody of their
children when they become mothers, and so not be engaged
in parenting at all. More longitudinal research is needed,
starting from the point at which a woman with an early onset,
long-term MI becomes pregnant and has a child, to determine
differences in custody loss and/or parenting outcomes over
time and their predictors. Women with early MI onset who
become mothers definitely need interventions and support. In
this study, these mothers were receiving services, and many
appeared to be successfully parenting their children.

In our study, we also found a large number of mothers
who experienced later-onset MI (especially with affective
disorders). Over the course of the study, as most received
continued treatment, their prognosis seemed positive. How-
ever, perhaps some earlier intervention in these women’s
lives could have prevented the onset of SMI entirely. More
long-term research is needed on mothers in high-risk parent-
ing situations (e.g., minority race/ethnicity, low income lev-
els, urban environments) to help determine the particular risk
and protective factors for having a diagnosable MI and also to
examine the factors that predict these at-risk mothers’ access-
ing and receiving mental health services.

This research also has implications for future study
designs and methodologies. The results of the current analy-
ses provide some empirical evidence of the relevance of
examining timing of MI onset vis-à-vis childbirth. We there-
fore recommend that studies of mothers with MI collect
detailed information on the timing of MI onset for each
research participant in relationship to the birth of her chil-
dren, to determine whether onset occurred before any preg-
nancies, well after all childbirths, or during a pregnancy or
the postpartum period. We would also note that the current
analyses again highlight the importance of longitudinal re-
search and of using the most sophisticated methods to analyze
changes over time. Examining only baseline data would have
been insufficient to make conclusions about these women’s
functioning; the longitudinal analysis provided more defini-
tive information for a relative comparison of the three groups.
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