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Obstetric Complications in Women with
Diagnosed Mental Illness: The Relative
Success of California’s County Mental
Health System
Dorothy Thornton, Sylvia Guendelman, and Nap Hosang

Objective. To examine disparities in serious obstetric complications and quality of
obstetric care during labor and delivery for women with and without mental illness.
Data Source. Linked California hospital discharge (2000–2001), birth, fetal death, and
county mental health system (CMHS) records.
Study Design. This population-based, cross-sectional study of 915,568 deliveries in
California, calculated adjusted odds ratios (AORs) for obstetric complication rates for
women with a mental illness diagnosis (treated and not treated in the CMHS) compared
with women with no mental illness diagnosis, controlling for sociodemographic, de-
livery hospital type, and clinical factors.
Results. Compared with deliveries in the general non–mentally ill population, deliv-
eries to women with mental illness stand a higher adjusted risk of obstetric complication:
AOR 5 1.32 (95 percent confidence interval [CI] 5 1.25, 1.39) for women treated in the
CMHS and AOR 5 1.72 (95 percent CI 5 1.66, 1.79) for women not treated in the
CMHS. Mentally ill women treated in the CMHS are at lower risk than non-CMHS
mentally ill women of experiencing conditions associated with suboptimal intrapartum
care (postpartum hemorrhage, major puerperal infections) and inadequate prenatal care
(acute pyelonephritis).
Conclusion. Since mental disorders during pregnancy adversely affect mothers and
their infants, care of the mentally ill pregnant woman by mental health and primary care
providers warrants special attention.

Key Words. Maternal and perinatal care and outcomes, maternal mental health,
obstetric complications, population health, deliveries in California, mental illness
burden

Mental disorders are widespread in the United States. Approximately 22 per-
cent of the U.S. adult population has one or more diagnosed mental disorders
in a given year (Kessler et al. 2005). As many as 50 percent of adults with a

r Health Research and Educational Trust
DOI: 10.1111/j.1475-6773.2009.01058.x

246

Health Services Research



diagnosed mental disorder have a coexisting substance abuse disorder, which
makes their condition harder to treat and requires more services than those
with either a mental or substance abuse disorder alone (Health and Human
Services [HHS] 2002).

Among women, peak prevalence of psychiatric disorders occurs during
the childbearing years (Burke et al. 1991). Evidence shows that pregnant
women in the United States experience a high burden of serious obstetric
complications during labor and delivery, many of which are preventable
through optimal obstetric care (Danel et al. 2003; Guendelman et al. 2005,
2006a, b; Remy, Oliva, and Clay 2008). However, the extent to which women
with mental illness experience more obstetric complications and suboptimal
obstetric care during labor and delivery compared with women without a
mental illness diagnosis is not well ascertained.

While some studies have shown that mental disorders can affect obstet-
ric outcomes, others have found no effect. Three studies showed higher ob-
stetric risk among women with depression and or anxiety during pregnancy.
One study of 1,495 women attending two obstetric clinics in Sweden found
significant associations between depression and/or anxiety and increased
nausea and vomiting, prolonged sick leave before 36 weeks gestation, and
increased number of obstetric visits (Andersson et al. 2004). A longitudinal
study conducted in Finland by Kurki et al. (2000) followed 623 pregnant
women in a defined geographic area of Helsinki and found that depression
and anxiety in early pregnancy were both associated with an increased risk of
preeclampsia. Chung et al. (2001) followed 959 women at a university-asso-
ciated hospital in China from early pregnancy to 3 years postpartum, and they
found significant associations between depression in late pregnancy and in-
creased risk of epidural analgesia, cesarean delivery, and instrumental vaginal
deliveries.

In contrast, two hospital-based studies of women with depression and/or
anxiety found no associations with poor obstetric outcomes. In a study of 1,515
pregnant women at an obstetric clinic in London, Perkin, Peacock, and
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Anderson (1993) found no relationship between depression and an increased
risk for nonspontaneous onset of labor, major analgesia in the first or second
stages of labor, assisted vaginal delivery, or preterm delivery. Only a weak but
significant relationship was detected between anxiety and analgesia/anesthe-
sia use during the second stage of labor. A similar study by Wu et al. (2002) of
obstetric patients at Massachusetts General Hospital found depression in the
early third trimester was unrelated to mode of delivery, and detected no
significant difference in the rate of cesarean delivery or assisted vaginal de-
livery between depressed and nondepressed mothers. However, these hos-
pital-based studies are often not representative of the general population of
pregnant women because they may overrepresent high-risk obstetric patients
who may get better than average care. In addition, these studies have generally
examined only a limited array of obstetric complications.

Recently, several population-based studies have examined the relation-
ship between mental illness and obstetric complications. Studies in Australia
and Europe have focused on the effects of serious and persistent mental illness
(schizophrenia, bipolar disorder, major depression) on obstetric outcomes.
However, different psychiatric diagnoses and obstetric outcome indicators are
used in each study, limiting their comparability. Jablensky et al. (2005) exam-
ined obstetric records for all women in Western Australia with schizophrenia
or a major affective disorder diagnosis who gave birth during 1980–1992
(n 5 1,831 women and 3,174 births) and 3,126 control births to women without
such diagnoses. They found that women with a psychiatric diagnosis were at
significantly higher risk of placental abnormalities and antepartum hemor-
rhage. In contrast, using similar methodology, Bennedsen et al. (2001) found
no significant difference in obstetric complication level for Danish women with
schizophrenia. Finally, Bánhidy et al. (2006) compared infants born to mothers
with and without panic disorders (n 5 187 and 37,964, respectively) in a large
Hungarian population-based dataset. They found that anemia and poly-
hydramnion had a higher prevalence in women with panic disorders.

In one of the few U.S. population-based studies, Kelly et al. (1999) ex-
amined the relationship between mental disorders and prenatal care. They
found that women with psychiatric diagnoses stood three times the risk of
receiving inadequate prenatal care, and this risk factor was associated with
negative obstetric outcomes. However, the direct relationship between mental
illness diagnoses and obstetric outcomes was not ascertained due to under-
reporting of mental disorders in their dataset.

Given the dearth of information on maternal mental health and obstetric
outcomes in U.S. populations, we conducted a study comparing mentally ill
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and nonmentally ill women in California to (i) examine the extent to which
women with a diagnosed mental illness experience obstetric complications
and specific complications indicating receipt of suboptimal obstetric and/or
prenatal care; (ii) evaluate whether disparities in obstetric complications be-
tween women with and without mental illness persist after adjusting for de-
mographic characteristics, clinical factors, and delivery hospital type; and (iii)
explore the effects of the mental illness treatment setting on obstetric out-
comes. An understanding of the relationship between mental disorders and
obstetric complications, and the effects of mental health treatment setting, can
help raise awareness of health disparities among pregnant mentally ill women
in a state such as California, which has the largest number of births in the
nation.

METHODS

This is a cross-sectional study that linked hospital discharge records for all 12–
50-year-old women who delivered in California hospitals between January
2000 and December 2001 with county mental health service records and the
infant’s birth certificate records.

Linked birth certificate–hospital discharge records for each delivery to
California residents (N 5 952,447) were examined for an ICD-9/DSM-IV
code of a mental health diagnosis, or mental illness as a condition complicating
pregnancy (ICD-648.4). Similarly, mental illness DSM-IV diagnoses were
taken from the Client Services Information dataset of California’s county
mental health system (CMHS) and linked to the hospital discharge dataset.
The CMHS is a specialty carve-out for poor (Medi-Cal eligible) women
meeting ‘‘medical necessity’’ requirements (i.e., have at least one among a
statutory list of DSM-IV diagnoses and a significant functional impairment for
which an intervention is available from a qualified practitioner). Women with
a mental illness diagnosis but no record of treatment in the CMHS could have
received no mental health services or received mental health services in any of
a large variety of mental health settings ranging from community clinics to
private offices of mental health specialists.

Because the focus was on maternal outcomes, a delivery of multiple
infants was counted as a single delivery. The data were age restricted (12–50
years) in order to exclude the � 300 obvious or possible data quality errors.
Women for whom we had no race/ethnicity information (n 5 5,527) were
excluded from the analysis.
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We excluded women with a record of chronic conditions (n 5 31,136,
3.3 percent) from the analysis because women with psychiatric diagnoses had
higher rates of these medical conditions and they are large predictors of neg-
ative obstetric outcomes. The chronic conditions excluded were chronic hy-
pertension, cardiac disease, diabetes mellitus, renal disease, thrombophilia,
chronic liver disease, and thyroid disease. The final analytic sample consisted
of 915,568 deliveries.

The sample was divided into three subgroups, namely deliveries to (1)
the general population (n 5 886,268), who had no record of any mental illness in
hospital discharge or county mental health records; (2) non-CMHS women
(n 5 18,911), who had a record of a diagnosed mental illness in their delivery
hospital discharge records but had not received any services in the CMHS;
and (3) CMHS women (n 5 10,389), who had a record of a diagnosed mental
illness and had received mental health services in the CMHS at some point
during the study period.

Non-CMHS women are further divided into those with a specific psy-
chiatric diagnosis and those with only a nonspecific psychiatric diagnosis,
assuming that the former group had sufficient mental health treatment to
obtain a formal diagnosis, while the latter group would likely have never
received mental health services.

The obstetric services received during labor and delivery occurred in
diverse types of delivery hospital settings and do not correspond to the setting
for mental illness treatment.

Outcome Variables: Characterizing Obstetric Complications

We used a modified method of Danel et al. (2003) to characterize serious
maternal morbidities during labor and delivery using ICD-9 codes of obstetric
complications (Guendelman et al. 2005). A maternal morbidity is a condition
caused by the pregnancy itself or by its management, which adversely affects a
woman’s physical health beyond what would be expected in a normal de-
livery. Furthermore, in keeping with recent evidence, we interpret elevated
risk of third- and fourth-degree lacerations, postpartum hemorrhage, and ma-
jor puerperal infections as indicating suboptimal intrapartum obstetric care
(Casey and Cox 1997; Agency for Healthcare Research and Quality [AHRQ]
2003; Lu et al. 2005), while acute pyelonephritis identifies women at risk of
inadequate prenatal care (Korst et al. 2006). Conditions that affected the fetus,
but not the woman’s physical health, were not considered.
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Key Exposures

Mental Illness. A woman is regarded as having a mental illness diagnosis if her
hospital discharge records or county mental health records show a psychiatric
diagnosis or report a psychiatric condition complicating the pregnancy.
Alcohol and substance abuse diagnoses alone were considered comorbidities
rather than psychiatric diagnoses. ICD9/DSM-IV codes used are shown in
Table 2.

A woman is regarded as having a mental illness at the time of delivery,
regardless of whether the diagnostic record occurred before, during, or after
pregnancy. We make this assumption because mental illness diagnosis
typically is provided long after initial symptoms of underlying mental illness.
Recent evidence shows that the median delay in seeking treatment in the
United States was 8 years for major depression and 6 years for bipolar
disorder (Wang et al. 2005). Furthermore, it is recognized that the earlier in
life the onset of symptoms, the longer the delay in obtaining treatment (Wang
et al. 2005). Additionally, there are strong barriers to initial entry into
California’s CMHS such that care is far more likely if illness has reached
serious levels.

Mental Health Treatment Setting. We postulate that maternal morbidities
during labor and delivery are influenced by the setting in which mental health
treatment is received (due to differences in the population served, and/or
quality of the mental health treatment received) and by the obstetric
treatment received. Hence, deliveries are further divided into those to
mentally ill CMHS and non-CMHS women. Non-CMHS women are further
divided into those with and without a specific psychiatric diagnosis.

Other independent variables included demographic characteristics,
namely mother’s age at delivery, race/ethnicity, education, and a proxy for
socioeconomic status——prenatal care payment source dichotomized as public
versus private; clinical factors included parity, trimester when prenatal care
was initiated, and prevalent clinical factors that might mediate the obstetric
outcome, namely, cesarean sections, labor inductions, and postdate
pregnancies (Table 3). Induced labor includes medically induced,
surgically induced, and ‘‘other induced’’ labors. Finally, we included
delivery hospital type categorized by (a) ownership: private, public, nonprofit
and (b) teaching hospital, in the models. Hospital type is a proxy for care
practices and patient mix.

Obstetric Complications in Women with Diagnosed Mental Illness 251



Data Analysis

In bivariate analyses, we compared the distributions on sociodemographic
characteristics, clinical factors, and type of delivery hospital across the three
study populations (general population——no mental illness diagnosis, mental
illness diagnosis——treated in CMHS, mental illness diagnosis——not treated in
CMHS). We compared the psychiatric diagnostic profiles of women in the
latter two study populations. We calculated the frequency (and percent) of
each obstetric morbidity for each study population.

To calculate adjusted odds ratios (AORs) and 95 percent confidence
intervals (CI) obstetric outcomes for the CMHS and non-CMHS populations
compared with the general population, we used logistic regression models
controlling for age, race/ethnicity (white, black, Hispanic, Other), education
level (categorized as 0–6, 7–11, 12, 13–16, 171 years), economic status (pri-
vate versus public pay), clinical factors (parity [primiparous versus multi-
parous], trimester of prenatal care initiation [first, second, third, or none], and
where appropriate, induced labor, cesarean section, and postdate pregnancy),
and delivery hospital type.

Obstetric Complicationi 5 f (CMHS, non-CMHS, Age, Black, His-
panic, Other/Asian, Education-Level, PublicPayPNC, Primiparous, Trimes-
ter Prenatal Care Initiated, C-sectionn, Induced Laborn, Postdate pregnancyn,
Public Hospital, For-Profit Hospital, Teaching Hospital).

nThe inclusion of these clinical factors varied by outcome; see Table 3
for details.

We also repeated the analysis above restricted to deliveries to only those
women with a mental illness diagnosis and compared ‘‘any obstetric compli-
cation’’ rates for non-CMHS women with and without specific psychiatric
diagnoses to CMHS women.

RESULTS

Describing the Study Populations

Sociodemographic, Clinical Factors, and Hospital-Type Profile. Compared with
the general population, at delivery, CMHS women are younger, less
educated, black or white non-Hispanic, and reliant on Medicaid (Medi-Cal
in California) and other public funds to pay for their prenatal care.
Furthermore, although equally as likely to be primiparous, CMHS women
tend to initiate prenatal care later in their pregnancies or forego care (Table 1).
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Table 1: Sociodemographic Characteristics, Clinical Factors, and Type
of Delivery Hospital by Study Population, of Women Who Delivered in
California in 2000–2001

Deliveries

General Population
n 5 886, 268 (%)

Non-CMHS
n 5 18, 911 (%)

CMHS
n 5 10, 389 (%)

Sociodemographic characteristics
Age (years)

10–14 0.2 0.1 1.6
15–19 11.1 13.4 26.5
20–24 24.7 27.3 28.3
25–29 26.3 22.6 18.7
30–34 23.1 20.3 14.0
35–40 11.9 12.8 8.4
401 2.8 3.5 2.6

Mother’s education (in years)
missing 5 10,376
0–6 10.4 2.4 3.0
7–11 21.8 28.8 44.9
12 29.1 39.4 36.4
13–16 30.0 25.7 14.9
171 8.8 23.7 0.9

Mother’s race
White 29.3 50.9 34.4
Asian/Pacific Islander 10.3 4.6 5.5
Black 6.2 14.2 24.0
Hispanic 52.6 28.7 34.6
Other 1.7 1.6 1.6

Public payment for prenatal caren

missing 5 2,902
47.6 52.0 80.7

Clinical factors
Primiparity (missing 5 671) 38.9 34.9 38.8
Trimester prenatal care initiated

missing 5 15,695
First 84.2 72.6 69.7
Second 12.6 18.3 22.1
Third 2.6 4.7 5.7
No care 0.6 4.5 2.5

Cesarean section 23.4 26.4 24.3
Induced labor 17.9 17.7 17.1
Postdate pregnancy 7.9 8.7 9.0

Delivery hospital
Hospital ownership type

missing 5 73,161
Public 11.7 10.6 15.6

continued
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At delivery, non-CMHS women have a similar age, parity, and
payment for prenatal care profile as those in the general population.
However, non-CMHS women are more likely to have a college or vocational
education, to be black, and to delay or lack prenatal care.

Women with a mental illness diagnosis have a higher prevalence of
postdate pregnancy and cesarean sections but not of inductions compared
with women in the general population. Cesarean sections were highest
among non-CMHS women.

All women were most likely to deliver in a nonprofit-owned hospital;
however, women in the CMHS were more likely than others to deliver in a
publicly owned hospital, and non-CMHS women were less likely than all
others to deliver in an investor-owned hospital.

Psychiatric Illness Profiles. Compared with non-CMHS women, CMHS
women have higher rates of mental disorder and are more likely to have
multiple mental illness diagnoses (Table 2). For non-CMHS women, the
psychiatric profile is limited to those women for whom we had a specific
psychiatric diagnosis (� 6,000 women). For the remaining women, no
specific diagnosis was available, and the only record of a mental illness was an
ICD-9 diagnosis of 648.4——a nonspecific code for mental disorders
complicating pregnancy, childbirth, or the puerperium.

Among common psychiatric diagnoses, CMHS women are much more
likely than non-CMHS women to suffer major depression (32 versus 19
percent), PTSD (13 versus 2 percent), dysthymia (12 versus 4 percent),
personality disorders (10 versus 5 percent), and oppositional defiant disorders
(4 versus 0.2 percent). However, aggregate rates of anxiety, mood, and

Table 1. Continued

Deliveries

General Population
n 5 886, 268 (%)

Non-CMHS
n 5 18, 911 (%)

CMHS
n 5 10, 389 (%)

Nonprofit 68.8 74.6 59.1
Investor-owned 19.4 9.5 17.1

Teaching hospital 11.5 12.0 12.0

nMedicare, Medi-Cal, Medi-Cal1comprehensive perinatal services program, other government
programs, medically indigent.

CMHS, county mental health system.

254 HSR: Health Services Research 45:1 (February 2010)



psychotic disorders are not very different. Rates of bipolar disorder and
schizophrenia are also very similar in the two populations.

Women with a psychiatric disorder are far more likely to have a record
of alcohol or substance use problems than women without a mental illness
diagnosis. Rates of recorded substance/alcohol use diagnoses are 1, 57, and

Table 2: Prevalence Rates of Specific Mental Illness Diagnosesn and
Substance Abuse Comorbidities for Women in the County Mental Health
Systemw (CMHS) and Non-CMHS Women

Mental Illness Diagnosis ICD9/DSM-IV Codes
Non-CMHS

N 5 5,803n (%)

CMHS w

N 5 10,389
(%)

Any anxiety disorder 29,389, 300 (not including 3,004),
30,830, 30,921, 30,981

20.40 24.66

Panic disorder 30,001 30,021 4.03 3.47
Agoraphobia (without

panic)
30,022 0.03 0.13

Specific phobia 30,029 0.16 0.07
Social phobia 30,023 0.03 0.52
Generalized-anxiety

disorder
30,002 0.22 2.71

OCD 3,003 0.93 0.63
Separation anxiety 30,921 0.02 0.05
PTSD 30,981 2.09 12.68
Mood disorder 29,383, 296, 30,040, 30,113, 311 67.45 68.46
Major depression 2,962, 2,963 19.06 32.20
Dysthymia 300.4 4.17 12.40
Bipolar 2,961 2,964–2,968 12.44 11.03
Impulse control

disorders
3,123 0.45 2.38

Oppositional defiant
disorder

31,381 0.19 4.24

Conduct disorders 3,128 0.22 3.02
ADHD 314 0.50 1.64
Intermittent explosive

disorder
31,234 0.12 1.13

Psychotic disorders 29,381, 29,382, 295, 2,971, 2,973,
2,988, 2,989

8.51 11.72

Schizophrenia 295 5.58 5.79
Personality disorder 301 4.96 10.37
Autistic 299 0.00 0.07
Other specific mental

illness diagnosis
All codes 290, 293–302, 306–319 not

included in a specific dx above
11.51 15.26

continued
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32 percent among general population, non-CMHS, and CMHS mothers,
respectively, indicating for the first group that alcohol and substance
problems are probably highly underreported. Rates of alcohol and drug
diagnoses are also lower than expected for CMHS women where other work
suggests that a figure closer to 50 percent would be more accurate (HHS
2002).

Obstetric Outcomes. Women with a record of a mental illness diagnosis are at
significantly higher risk than the general population of experiencing ‘‘any
obstetric complication’’ during labor and delivery (Table 3).

After controlling for demographic, clinical, and hospital covariates,
deliveries to CMHS women have a 32 percent (95 percent CI 5 1.25–1.39)
increased risk of an obstetric complication during labor and delivery when
compared with deliveries in the general population. In contrast, deliveries to
non-CMHS women have a 72 percent (95 percent CI 5 1.66–1.79) increased
risk of an obstetric complication during labor and delivery when compared

Table 2. Continued

Mental Illness Diagnosis ICD9/DSM-IV Codes
Non-CMHS

N 5 5,803n (%)

CMHS w

N 5 10,389
(%)

Nonspecific mental
illness diagnosisz

648.4 47.63 14.52

Substance/alcohol use
comorbidities

291, 292, 303, 304, 305, 648.3 57.34§ 31.61

Note. Women with multiple diagnoses are counted multiple times.
nNo specific diagnoses were available for women whose only record of their psychiatric condition
was an ICD-9 648.4 diagnosis (n 5 13,108 5 69%)——a nonspecific code indicating that a psychi-
atric condition complicated the pregnancy. This code can include alcohol/substance use diag-
noses.
wTo be eligible to receive county mental health services, a beneficiary must have one of the
following disorders: disorders of infancy childhood or adolescence (except autism), pervasive
developmental and other disruptive behaviors and attention deficit disorders, elimination disor-
ders, schizophrenia and other psychotic disorders, mood disorders, anxiety disorders, somatoform
disorders, factitious disorders, dissociative disorders, paraphilias, gender identity disorders, im-
pulse control disorders not elsewhere classified, adjustment disorders, personality disorders (ex-
cluding antisocial personality disorder), medication-induced movement disorders related to other
included diagnoses.
zAll these women also had a specific psychiatric diagnosis.
§This is the percent of women in the entire non-CMHS population (not only those with a specific
psychiatric diagnosis) who have a substance/alcohol diagnosis. Among those with a specific psy-
chiatric diagnosis, 75% had a substance use or alcohol comorbidity.
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with the general population, controlling for the same covariates. Women with
a record of a mental illness diagnosis stand greater risk for almost every
obstetric outcome examined. In addition to their greater aggregate risk, non-
CMHS deliveries show greater risk than CMHS deliveries for almost every
category of obstetric complication. Deliveries to CMHS mothers have a 62
percent (95 percent CI 5 1.52–1.73) adjusted increased risk——and deliveries
to non-CMHS mothers a twofold (AOR 5 2.05, 95 percent CI 5 1.96–2.14)
adjusted increased risk——of premature labor compared with the general
population.

Conditions Associated with Suboptimal Intrapartum and Inadequate Prenatal
Care. After adjusting for covariates, compared with the general population
(no mental illness diagnosis), women with a mental illness are at higher risk of
suffering from two of the three conditions associated with suboptimal
intrapartum obstetric care (postpartum hemorrhage and major puerperal
infection——not major lacerations) and at even higher risk of having acute
pyelonephritis, a condition associated with inadequate prenatal care (Table 3).
Non-CMHS women stand a higher risk for all these complications (except
major lacerations) compared with CMHS women. Full-term, vaginal deliveries
to women with a mental illness diagnosis are, however, at significantly less risk
of major lacerations compared with the general population.

Non-CMHS women with and without specific psychiatric diagnoses
had significantly higher risk of ‘‘any obstetric complication’’ than CMHS
women and did not differ significantly from each other (OR 5 1.39, 95
percent CI 5 1.28–1.52 non-CMHS-specific psychiatric diagnosis, OR 5 1.33,
95 percent CI 5 1.24–1.42 non-CMHS nonspecific psychiatric diagnosis).

CONCLUSIONS

Our findings from this population-level study show that women with mental
illness are at markedly greater risk than nonmentally ill women of experienc-
ing an obstetric complication during labor and delivery and experiencing
premature labor, and these disparities remain after controlling for age, socio-
economic status, race/ethnicity, parity, trimester in which prenatal care was
initiated, type of delivery hospital, and other clinical factors (cesarean sections,
inductions, postdate pregnancy).

Obstetric Complications in Women with Diagnosed Mental Illness 259



While compared with the general population, the burden of maternal
complications is 32 percent (95 percent CI 5 1.25, 1.39) higher for CMHS
women, and the burden is two times higher (72 percent) for non-CMHS
women. Non-CMHS women with a formal psychiatric diagnosis and hence
some level of mental health treatment are at 39 percent excess risk compared
with CMHS women (OR 5 1.39, 95 percent CI 5 1.28–1.52).

The relatively strong performance of California’s CMHS compared with
the non-CMHS, despite the demographic vulnerability of the population it
serves, and despite the higher rates of serious mental illness, requires further
investigation. It could result from unmeasured differences in the two popu-
lations such as substance/alcohol use comorbidities, prescription drug use, or
other unmeasured clinical factors. Alternatively, it could be due to differences
in obstetric care received by the two populations, or to differences in the
mental health care received.

With respect to differences in obstetric care between the two populations,
we find suggestions of higher levels of suboptimal obstetric care among non-
CMHS women (significantly higher rates of postpartum hemorrhage and puer-
peral infection) and suggestions of inadequate prenatal care (significantly higher
rates of acute pyelonephritis), net of demographic, clinical factors, or hospital
type. But the underlying mechanism explaining why women with a mental illness
treated in the public CMHS might be more at risk of patient-specific factors for
these conditions, or might have better intrapartum and prenatal care than their
non-CMHS counterparts also needs to be understood and investigated.

With respect to differences in mental health treatment, our evidence is
only suggestive, in large part because of the variety of mental health services
(or lack thereof) that non-CMHS women experience. Yet the CMHS women
had significantly better aggregate outcomes than non-CMHS women with and
without a formal psychiatric diagnosis.

In contrast to the private mental health system, which generally offers
limited mental health insurance coverage, the public mental health system in
California ensures continuous mental health insurance coverage and may be
providing more help and better coordination of care and follow through with
referrals. Use of mental health services may help reduce stress and this could
improve maternal physical health (AHRQ 2005). Further research is needed
to evaluate what effect this organized treatment setting and other specific
practices in the CMHS may be contributing to reduced risk of negative ob-
stetric outcomes during labor and delivery.

Our findings must be interpreted cautiously given some limitations.
OSHPD obstetric diagnostic codes are determined from hospital discharge
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face sheets, and failure to note conditions will result in undercounts. As
pointed out by Yasmeen et al. (2006), obstetric records may not be docu-
mented and abstracted as carefully as surgical records. Physicians completing
face sheets are unlikely to apply consistent case definitions, and verification
may not be consistent by coders. However, serious morbidities such as those
we describe are determined by changes in vital signs, need for blood, specific
drugs, and procedures that are less prone to reporting bias. A study by Handa,
Danielsen, and Gilbert (2001) validating California OSHPD data against
medical records found that coding for anal lacerations was accurate with a
sensitivity and positive predictive value of 90.3 and 91.5 percent, respectively.
However, another study estimating the validity of obstetric procedures and
diagnoses coded in OSHPD by Yasmeen et al. (2006) found marked heter-
ogeneity in coding. For instance, cesarean sections had a sensitivity and pos-
itive predictive value that exceeded 90 percent, while induction of labor was
markedly underreported and for preeclampsia and premature labor the sen-
sitivity of reporting was moderate (60–80 percent). Similar to a study in
Washington state, Yasmeen et al. (2006) found that linked birth and hospital
discharge data were better than either data source alone. Discharge data used
for reimbursement purposes may be particularly accurate (Parish et al. 1989).

Psychiatric data in the OSHPD dataset are considerably more prob-
lematic. Kelly et al. (1999) found that psychiatric and substance use disorders
were significantly underrecorded in California hospital discharge records.
Further work by Kelly, Zatzick, and Anders (2001) found that substance abuse
and psychiatric disturbances were also substantially underreported in chart
notes by primary health care providers. Our study, linking hospital discharge
records to the County Mental Health’s Client Services Information data im-
proved data capture of psychiatric disorders among pregnant women who
deliver in California by 38 percent.

In addition, there may be significant underreporting of alcohol and other
drug use disorders in the CMHS and the OSHPD data because interventions
for these care components are unreimbursed or not treated, or because pregnant
women are reluctant to disclose alcohol/drug use. For this reason, our models
did not control for substance use. We were also unable to explore the role of
psychiatric prescription drug use in our models due to lack of data.

The non-CMHS group is not well characterized in terms of its mental
illness treatment setting or lack of treatment. Further work needs to be done to
characterize this population more accurately.

Finally, we excluded women with chronic medical diseases from
the analysis. Although these conditions are not always coded accurately, rates
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of all chronic disease were higher among the mentally ill than the general
population.

In summary, we found a strong and consistent relationship between
mental illness and obstetric complications. We also observed that mentally ill
women treated in the CMHS appear to have lower rates of obstetric com-
plications and of morbidities that might reflect suboptimal care compared with
women with mental illness treated in non-county mental illness treatment
settings or not treated at all. Because the effect of mental illness on both the
mothers’ and infants’ health is profound (Beardslee, Versage, and Gladstone
1998; Kurki et al. 2000; Federenko and Wadhwa 2004), it behooves us to
further investigate the better performance of women in the CMHS so that we
can improve services to all mentally ill pregnant women.
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