
PSYCHIATRIC SERVICES ♦ ps.psychiatryonline.org ♦ March 2009   Vol. 60   No. 3332222

As many as 21% of women will
experience an episode of ma-
jor depressive disorder in

their lifetime, and up to 19% have sig-
nificant depressive symptoms at some
point during pregnancy (1,2). Unfor-

tunately, depressive symptoms of
pregnant women often go unrecog-
nized and untreated (3,4) even
though women are seen by medical
providers on numerous occasions for
prenatal care.

To address problems with detection
and treatment of depression, many
advocate screening in obstetrical set-
tings (5,6). Despite the plausibility of
this approach, studies from other gen-
eral health care settings do not gener-
ally show that patient outcomes im-
prove as a result of screening (7,8). In
its summary, the U.S. Preventive Ser-
vices Task Force recommended
screening for depression only if fur-
ther diagnostic and treatment proce-
dures are in place to follow up on
screening results (9). To our knowl-
edge, the one study that specifically
addressed screening perinatal women
for depression (10,11) found that it
led to higher detection and treatment
rates. Of note is that the women in
this cohort had incomes and educa-
tion levels that were above the nation-
al average, and procedures took place
in a large multispecialty health care
group that had resources for mental
health care. It is not clear whether
screening would be as effective in
more diverse health care settings, in-
cluding those that provide reproduc-
tive health services to less advantaged
women, many of whom have public
insurance or are uninsured.

Aside from the reduction of ma-
ternal morbidity, the detection of
depressive symptoms of pregnant
women may benefit their offspring.
Several (12–14) but not all (15) re-
searchers have found that high lev-
els of depressive symptoms are asso-
ciated with preterm or low-birth-
weight delivery. Babies born pre-
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Objective: To address problems with low rates of detection and treat-
ment of depression of pregnant and postpartum women, many advocate
depression screening in obstetrical settings. This study evaluated the
Healthy Start depression initiative to assess whether it resulted in di-
minished rates of depressive symptoms and increased rates of detec-
tion, referral, and treatment among pregnant and postpartum women.
Methods: Three cohorts were used to examine the program impact: a
pre–Healthy Start depression initiative cohort, a post–Healthy Start de-
pression initiative cohort that was enrolled in New Haven Healthy Start,
and a post–Healthy Start depression initiative cohort not enrolled in the
New Haven program. Participants included 1,336 pregnant and post-
partum women receiving obstetrical care at publicly funded health care
clinics. Measures included the Primary Care Evaluation of Mental Dis-
orders Brief Patient Health Questionnaire; the PTSD Symptom Scale; a
five-item modification of the Conflict Tactics Scale; and questions re-
garding alcohol, illicit substances, and general medical and obstetrical
history. Results: The Healthy Start depression initiative changed neither
levels of depressive symptoms nor use of depression treatment in unse-
lected populations. The initiative may have decreased the rate of refer-
ral for depression in the cohort under study. Conclusions: Universal
screening and support for treatment referral by paraprofessionals did
not reduce the overall rates of depressive symptoms of perinatal women
who received care at publicly funded obstetrical clinics. Future work on
depression screening should consider strategies to engage women who
are more severely affected by a depressive disorder in behavioral health
treatment. (Psychiatric Services 60:322–328, 2009)



term or of low birth weight have
high rates of morbidity and mortali-
ty; therefore, reducing mothers’ de-
pressive symptoms may improve
both maternal and fetal outcomes
(16). The goal of the federal Healthy
Start depression initiative, funded
by the Health Resources and Ser-
vices Administration of the U.S. De-
partment of Health and Human Ser-
vices, is to reduce infant mortality
by improving maternal and infant
health outcomes. This program,
which was started in 1991, stipulat-
ed screening for depression as part
of its mandate during the funding
period of 2001–2004 (17). Grantees
were also instructed to develop pro-
grams to educate clinicians, para-
professionals, and the general public
about depression during pregnancy
and the postpartum period.

In this article, we present an evalu-
ation of the New Haven Healthy Start
(NHHS) depression initiative and as-
sess whether it likely resulted in de-
creased rates of depressive symptoms
among pregnant and postpartum
women. Future reports will assess the
influence of this program on birth
outcomes. We addressed the follow-
ing specific questions in our study:
Did the severity of depressive symp-
toms among pregnant and postpar-
tum women in participating clinics
decrease in cohorts served after, com-
pared with before, deployment of the
NHHS depression initiative? Among
women not already in treatment but
with elevated rates of depressive
symptoms, did the specific rates of
depression recognition and treatment
improve after versus before the de-
ployment of the NHHS depression
initiative? Did NHHS enrollees and
nonenrollees differ on severity of de-
pressive symptoms at follow-up? Was
there a positive effect of the program
on rates of detection, referral, and
treatment?

Methods
New Haven Healthy Start 
procedures for participants
Women were eligible to participate in
NHHS if they lived in the New
Haven area, were pregnant or within
six months of delivery, received
health care at a publicly funded hos-
pital or clinic, or were referred to the

program through a community out-
reach worker. There were no age or
language restrictions. All women who
participated in the program provided
written informed consent. Given the
nature of women who seek services at
this hospital and community clinics,
this was a predominantly low-income
group.

Women could enroll after they
were approached by NHHS workers
at health care appointments, if they
responded to a program advertise-
ment on television or in print, or if
they were referred by a health care or
social service provider.

Women enrolling in NHHS were
administered a standardized risk as-
sessment that included questions re-
garding general medical and obstetri-
cal problems, the Primary Care Eval-
uation of Mental Disorders (PRIME-
MD) Brief Patient Health Question-
naire (BHQ) (18,19) to determine
whether an individual had a probable
depressive disorder or panic disorder,
the PTSD Symptom Scale (20), a
five-item modification of the Conflict
Tactics Scale (21,22) to identify inter-
personal violence, and questions re-
garding alcohol and illicit substances.
Finally, women were asked if they de-
sired help for an emotional problem
or mental illness.

New Haven Healthy Start 
procedures for providers
Participants were deemed in need of
mental health services if they screened
positive for a mood or anxiety disorder,
were subjected to interpersonal vio-
lence, endorsed hazardous substance
use, or requested mental health servic-
es. An NHHS worker provided partic-
ipants linkage to concrete services; in
addition their assessment was faxed to
a confidential helpline (MOMsline)
for follow-up by a master’s-level clini-
cal social worker, who conducted a di-
agnostic assessment. On the basis of
the assessment, each participant who
screened positive was triaged to imme-
diate care or to a treatment referral.
All women who requested or required
a treatment referral were given the
names and numbers of at least two
providers. In addition, the program of-
fered weekly drop-in services that pro-
vided behavioral services, pharmaco-
logical services, or both to English-

and Spanish-speaking participants.
Participants were contacted again af-
ter one, three, and six months, and ad-
ditional referrals were given, if neces-
sary. [A diagram showing the recruit-
ment and follow-up process is avail-
able as an online supplement to this
article at ps.psychiatryonline.org.]

During the project period, educa-
tional and training seminars were run
for health care clinicians and NHHS
care coordinators. Topics included
general education on perinatal de-
pression; technical assistance for us-
ing the helpline and NHHS referral
procedures; behavioral health treat-
ment options for pregnant and post-
partum women; and assessment guid-
ance for suicide, posttraumatic stress
disorder (PTSD), and trauma.

Evaluation procedures
Because this was not a randomized
study, we used two comparison
groups to estimate the effects of the
program. These groups shared char-
acteristics of the women enrolled in
NHHS and were drawn from the
same reproductive health settings.
The first comparison group included
women who received reproductive
health services before the NHHS de-
pression initiative began. Because ed-
ucation of clinic workers and pro-
viders could contribute to a cohort ef-
fect, we also included a second com-
parison group composed of women
not enrolled in the NHHS program.
Reasons for not enrolling included
lack of interest in participation from
the potential enrollee and unavail-
ability of an NHHS worker at the
woman’s health visit. Evaluation of all
three cohorts—the pre-NHHS de-
pression initiative cohort (group 1)
and, postinitiative, the cohort en-
rolled in NHHS (group 2) and the co-
hort not enrolled in NHHS (group
3)—was conducted by an independ-
ent evaluation team.

The evaluation team assessed
group 1 within the six-month period
before the NHHS depression initia-
tive began (November 2001). Assess-
ment of groups 2 and 3 was concur-
rent (April 2002 to April 2005) and
began after the NHHS depression
initiative was implemented. Evalua-
tors attempted to screen participants
at least twice, with a three-month in-
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terval. Institutional review board ap-
proval was obtained at participating
sites.

The independent evaluators were
trained social workers with education
ranging from bachelor’s to master’s
degrees. They obtained written in-
formed consent from participants and
administered a structured question-
naire that asked questions about psy-
chiatric history and current or past
mental health treatment. The
PRIME-MD was used to determine
probable depressive or anxiety disor-
ders (23). The BHQ depression mod-
ule from the PRIME-MD yields a di-
mensional measure of depression as
well as a diagnostic indicator of prob-
able depression. The PTSD Symptom
Scale (20) was used to identify proba-
ble PTSD. All questionnaires were
administered before patients saw
their health care providers. After
their health care visit, participants
were asked whether their provider
had discussed or initiated a mental
health treatment referral. Finally,
participants’ medical records were re-
viewed with a standardized abstrac-
tion form to identify clinician docu-
mentation of psychiatric illness or
treatment.

Statistical analysis
Because women were not randomly
assigned to any of the aforemen-
tioned groups, the observed covari-
ates were not balanced across com-
pared groups. To correct for this we
used a propensity scoring method
(24). The propensity score is ob-
tained as the conditional probability
of being in the experimental group
versus the comparison group and was
divided into quintiles. Covariates in
the propensity score adjustment in-
cluded age, gestational week, parity
(number of live births), race and eth-
nicity, past depression (yes or no), co-
morbid diagnosis (yes or no), site,
baseline BHQ score, interpersonal
violence (yes or no) and suicidal
thoughts (yes or no). Our dependent
variable was change in depressive
symptoms according to the BHQ de-
pression module (18,19).

Within each quintile (stratum),
groups were compared for improve-
ment according to the BHQ score. To
assess whether changes likely result-

ed from a period effect (group 1, the
pre-NHHS depression initiative co-
hort, versus groups 2 and 3, postini-
tiative) or participation in NHHS
(group 2, which participated, versus
group 3, which did not participate),
we used linear mixed-effects models
to estimate differences over time.
The covariates in the final models in-
cluded the group indicator, linear
time in months, propensity score
quintile, and the interaction term of
group by time. In the model compar-
ing group 1 with combined groups 2
and 3, if the indicator for the com-
bined groups by time was negative
and statistically significant (α=.05),
we concluded that women in the
post-NHHS period had greater im-
provement in depressive symptoms
than those in the pre-NHHS period.
In the model comparing outcomes
between groups 2 and 3, if the inter-
action term for group 2 by time was
negative and statistically significant
(α=.05), then it indicated that women
enrolled in the NHHS program had
greater improvement in depressive
symptoms than women not enrolled
in NHHS. Because many women
were asymptomatic and hence would
neither be appropriate for nor benefit
from an intervention, these analyses
were repeated after inclusion of only
those participants who were not in
treatment and scored at least a 10 (in-
dicating at least moderate severity of
depressive symptoms) on the BHQ.

In order to explore whether diag-
nosis, referral, or treatment differed
among groups, we compared rates
with the chi square statistic, without
propensity score adjustment. These
comparisons were restricted to
women who had a BHQ score of at
least 10 and were not already in re-
ceipt of mental health care.

Results
The women’s baseline characteristics
and depression outcomes are pre-
sented in Table 1. The 367 women in
group 1 (preinitiative) were signifi-
cantly older and had a trend toward a
greater frequency of interpersonal vi-
olence than the combined groups 2
and 3 (400 and 569 women, respec-
tively). Unadjusted comparisons be-
tween groups 2 and 3 indicated sig-
nificant differences in age, parity, ges-

tational week, race and ethnicity, and
baseline BHQ score. Differences be-
tween these groups were no longer
significant after propensity score ad-
justment.

There was improvement over time
when all groups were combined (de-
crease in BHQ score of .17±.02
points; t=–8.23, df=1,016, p<.001).
However, the improvement was
largely in group 1 (see Figure 1). The
monthly difference in BHQ scores in
combined groups 2 and 3 was slightly
but significantly more positive (BHQ
difference=.23±.06; t=3.96, df=580,
p<.001) than in group 1, indicating
that there was no greater improve-
ment in depressive symptoms after
implementation of NHHS. In the
analysis of women with a score of at
least 10 at baseline, both the pre- and
post-NHHS cohorts improved over
time by 1.00±.08 points on the BHQ
(t=–11.88, df=140, p=.01).

Effect of NHHS participation 
on depression outcome
Women in the combined postinitia-
tive group (groups 2 and 3) had small
but significant improvement in BHQ
scores over time (change of .14±.02
points; t=–6.10, df=722, p<.01) (data
available on request). However,
group 2 (enrolled in NHHS) showed
significantly less improvement than
did group 3 (Figure 2). The monthly
BHQ score was .16±.05 points higher
(t=3.38, df=494, p=.001) each month
in group 2 compared with group 3, in-
dicating no benefit of NHHS partici-
pation. In the analysis of women with
a score of at least 10 at baseline, the
combined groups improved over time
by .92±.09 points on the BHQ
(t=–9.91, df=106, p<.001), but there
was no significant difference between
groups.

Rates of depression diagnosis,
referral, and treatment
The severity of illness and rates of
detection, clinician referral, and
treatment for the three groups are
presented in Table 2. Of those not in
treatment 15%, 13%, and 18% from
groups 1, 2 and 3, respectively, had
BHQ scores that were at least 10.
Rates of detection (χ2=11.76, df=2,
p=.003) and referral (χ2=36.76,
df=2, p<.001) by the obstetrical pro-
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vider to mental health services dif-
fered significantly between the three
groups, with the highest rates in
group 1. Treatment rates did not dif-
fer significantly.

Discussion
This study found no evidence to sup-
port independent depression screen-
ing and referral among perinatal
women in publicly funded clinics. In
the first set of analyses, we examined
whether a program that included pro-
vider education, community aware-
ness, and direct systematic depres-
sion screening by an individual who
was not the health care provider di-
minished the rates of depressive
symptoms among pregnant and post-
partum women. In contrast to our ex-
pectations, the rates of depression di-
minished significantly less after, than
before, the program was initiated. Al-
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TTaabbllee  11

Characteristics of women enrolled or not enrolled in New Haven Healthy Start, before and after the program was initiateda

Postinitiative (N=969)

Preinitiative p (group 1 versus Enrolled Not enrolled
(group 1) groups 2 and 3)b (group 2; (group 3; p (group 2 versus 3)b

(N=367) N=400) N=569)
Before After Before After

Characteristic N % adjustment adjustment N % N % adjustment adjustment

Age 25.4±6.0 .006 .741 24.0±5.6 24.7±5.9 .046 .917
Gestational week 24.0±11.3 .151 .664 17.0±11.7 27.0±13.9 <.001 .808
Comorbid diagnosis .745 .969 .824 .931

Yes 55 15 56 14 85 15
No 312 85 344 86 484 85

Baseline BHQc .671 .969 .028 .932
0–9 304 83 344 86 455 80
10–14 40 11 32 8 85 15
≥15 22 6 24 6 29 5

Parity .912 .850 .010 .837
0 136 37 168 42 199 35
1 110 30 116 29 154 27
2 62 17 60 15 119 21
≥3 59 16 56 14 97 17

Race .107 .827 .003 .989
White 51 14 40 10 85 15
Black 143 39 112 28 199 35
Hispanic 158 43 240 60 267 47
Other 15 4 8 2 17 3

Past depression
diagnosis 85 23 .117 .976 72 18 114 20 .491 .944

Interpersonal 
violence 70 19 .070 .733 68 17 80 14 .256 .997

Suicidal ideation 18 5 .171 .835 16 4 17 3 .311 .846

a Group 1, women assessed before the initiative began; group 2, women assessed after the initiative began and who were enrolled in the program; group
3, women assessed after the initiative began but who were not enrolled in the program

b Factors in the propensity score adjustment included age, gestational week, parity (number of live births), race-ethnicity, site, comorbidity (yes or no),
past depression (yes or no), Brief Health Questionnaire score, interpersonal violence (yes or no), and suicidal ideation (yes or no).

c Brief Health Questionnaire. Possible scores range from 0 to 30, with higher scores indicating greater severity of depression symptoms.

FFiigguurree  11

Change in Brief Health Questionnaire (BHQ) score over time before and after
initiation of the New Haven Healthy Start programa
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aChange preinitiative (N=367) versus postinitiative (N=969), t=3.96, df=580, p<.001. Higher scores
indicate greater severity of symptoms.



though this difference was significant,
the differential of .23 point on the
BHQ between the two groups is not
likely of clinical significance. More-
over, outcomes for the group in great-
est need, those with a BHQ score of
at least 10, did not differ significantly.
In the second set of analyses, we ex-
amined whether actual participation
in the NHHS program led to de-
creased depressive symptoms. Nei-
ther overall participants in the NHHS

program nor those who were most
symptomatic and enrolled in NHHS
had significantly greater improve-
ment in depressive symptoms com-
pared with women who were not en-
rolled in NHHS.

Our third set of analyses showed
that detection and clinician referral to
specialty mental health care was low-
er after than before initiation of the
NHHS program. Although the
NHHS depression initiative sought to

strengthen the therapeutic role of the
obstetrical provider in intervening on
depression, the addition of NHHS
workers on site may have been
viewed by health care providers as re-
placing their need to detect symp-
toms and refer women. This may
have resulted in a more fragmented
system in which busy providers felt
that detection and treatment referral
for mental health issues was ad-
dressed by support staff. This theory
is congruent with work demonstrat-
ing that the addition of mental health
workers on site may reduce detection,
referral, and treatment by primary
care providers because of providers’
abdication of these responsibilities to
the mental health specialists (25,26).
The fragmented process of detection
and care may be why our results dif-
fer markedly from those of Geor-
giopoulos and colleagues (10), who
found benefits for screening postpar-
tum women. In their study, many
women were treated for depressive
symptoms on site by an obstetrical
provider. Nearly one-half were pre-
scribed an antidepressant, which may
be more acceptable among postpar-
tum women than pregnant women.

Our results are in accord with the
meta-analysis by Gilbody and col-
leagues (8), who found that depres-
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FFiigguurree  22

Change in Brief Health Questionnaire (BHQ) score over time for women 
enrolled or not enrolled in the New Haven Healthy Start depression initiativea
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aThere were 400 Healthy Start enrollees and 569 nonenrollees (t=3.38, df=494, p=.001). Higher
scores indicate greater severity of symptoms.

TTaabbllee  22

Depression severity and rates of detection and treatment of depression among women exposed or not exposed to the New
Haven Health Start depression initiative

Post–Healthy Start initiative (N=969)
Pre–Healthy Start initiative
(group 1) Enrolled (group 2) Not enrolled (group 3)

Minus women Minus women Minus women
Full in treatment Full in treatment Full in treatment
(N=367) (N=313) (N=400) (N=370) (N=569) (N=523)

Measure N % N % N % N % N % N % p

Severity levela
0–9 304 83 267 85 344 86 321 87 455 80 427 82 <.001
10–14 40 11 34 11 32 8 33 9 85 15 75 14 <.001
≥15 22 6 12 4 24 6 16 4 29 5 21 4 .288

Rateb

Detection 46 15 21 6 25 5 .003
Referral 28 9 3 1 3 1 <.001
Treatment 1 0 8 2 5 1 .077

a Severity is given for all participants and for participants who were not already in treatment at their first assessment. Depressive symptoms were as-
sessed with the Brief Health Questionnaire. Possible scores range from 0 to 30, with higher scores indicating greater severity of depression symptoms.
Comparisons were made in the group that excluded women in treatment.

b Detection was determined by women’s self-report and by chart review. Detection and treatment rates are given only for participants who were not in
treatment at the time of the initial assessment.



sion screening changed neither levels
of depressive symptoms nor the use
of depression treatment in unselected
populations. Our intervention had ad-
ditional components that included
general education of the community
and practitioners and a system in
place to offer care to those who
screened positive for depressive
symptoms. The U.S. Preventive Ser-
vices Task Force (9) suggested that
screening is more likely to diminish
the burden of depression if there are
procedures in place to care for pa-
tients with depressive symptoms.
Even the availability of treatment re-
sources did not enhance the effec-
tiveness of depression screening.
However, we did not have the kind of
rigorous on-site depression treatment
that has promoted successful treat-
ment of depression in other primary
care settings (27–29).

Our inability to show that the
NHHS program improved depres-
sion may have been hampered by is-
sues unique to our patient cohort.
First, providers may be reluctant to
initiate—and pregnant patients may
be less likely to accept—treatment on
site because this usually indicates
pharmacological treatment. Referrals
to specialty mental health care meant
that patients needed additional moti-
vation to schedule and follow up with
appointments or attend appointments
off-site during drop-in hours.

Second, there were substantial dif-
ferences in the groups at baseline. Al-
though propensity score adjustment
should have equalized possible con-
founding factors, there may have
been residual confounding or other
differences related to improvement
in depressive symptoms for which
there was not adequate adjustment.

Third, the lack of effect of the
NHHS initiative also may have been
due to a relatively low rate of treat-
ment need. A score of 10–15 points
on the BHQ indicates only a mild de-
gree of depression and was found in
13%–18% of women in these groups.
In this cohort of underprivileged
women, we may have identified
women who were in distress because
of a host of psychosocial issues, in-
cluding unstable housing, scarcity of
food, and concerns about neighbor-
hood violence and crime. A more

clinically meaningful score of >15
was endorsed by 5%–6% of women
in each group, but some of those
women were already in treatment.
Thus, even though our cohort was
large, the actual small numbers of
women who needed treatment may
have limited power of the analyses to
detect differences.

Other investigators have found
that despite thoughtful procedures
and enthusiastic community interest,
community-based interventions fre-
quently do not show demonstrable
clinical benefits (30). Reasons for
this include failure to measure be-
havioral change for a sufficient peri-
od, weak interventions, or difficul-
ties in providing the intervention to
those who need it the most (30). The
NHHS depression initiative provid-
ed robust treatment resources (flexi-
ble appointment times and multiple
referrals). However, a stronger focus
on treatment engagement or on-site
treatment resources may have been
needed.

Finally, it may be that women in the
greatest need of treatment had al-
ready been identified. This is not like-
ly, however, because our previous
work has shown that only about one-
quarter of women with a mood or
anxiety disorder, including 12% with
suicidal ideation, were detected by a
prenatal care provider in these pub-
licly funded prenatal care settings (3).

Conclusions
In summary, systematic screening
and treatment referral did not re-
duce the overall rates of depressive
symptoms of perinatal women. Giv-
en these findings, the mandatory in-
clusion of these procedures in the
Healthy Start program must be
questioned. It may be that on-site
treatment resources, if made avail-
able, or an intervention that focuses
on engagement would improve re-
sults, but this hypothesis would re-
quire further evaluation. Other re-
search conducted by our group with
a low-income population of perinatal
women demonstrated that women
were more than four times more
likely to attend a behavioral health
treatment visit if the provider was lo-
cated at the same site as their obstet-
rical provider. Future work should

consider conjoint care by providing
mental health services on site in re-
productive health care settings.
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