EVIDENCE-BASED CLINICAL MEDICINE

Efficiency of a Two-Item Pre-Screen to Reduce the
Burden of Depression Screening in Pregnancy and
Postpartum: An IMPLICIT Network Study
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Objective: Systems for efficient case finding of women with major depression during pregnancy and
postpartum are needed. Here we assess the diagnostic accuracy of a modified 2-item patient health
questionnaire (PHQ-2) as a pre-screen in assessing depression.

Methods: Cross-sectional assessments at 15 weeks’ gestation (n = 414), 30 weeks’ gestation (n =
334), and 6 to 16 weeks postpartum (n = 193) among women from a diverse set of races/ethnicities,
participating in the IMPLICIT maternal care quality improvement network. The Edinburgh Postnatal
Depression Scale score (=13) was used as the criterion measure for the PHQ-2.

Results: A positive 2-item screen had sensitivity of 93%, 82%, and 80% and specificity of 75%, 80%, and
86% for Edinburgh Postnatal Depression Scale score of =13 for assessment at 15 and 30 weeks gestational
age and postpartum, respectively. The positive/negative predictive values for the PHQ-2 were 44/98, 24/91,
and 30/98 for each time point, respectively. Areas under the receiver operating characteristic curve analysis
suggested that 2-item assessments at each time point had approximately equal diagnostic validity.

Conclusions: Two questions were efficient to rule out depression and reduced the need for further

screening of approximately 60% to 80% of women, depending on the point in pregnancy or postpartum.

A diagnostic interview follow-up of women screening positive is still required. (J Am Board Fam Med

2008;21:317-325.)

The identification of perinatal major depression
occurring during pregnancy and the first year post-
partum is considered a critical goal of the maternal
care system but is poorly conducted.'"* Only a
minority of women suffering from perinatal de-
pression are identified by health care providers of
either maternal or infant care.”® Although limita-
tions of mental health service delivery play a role in
this discrepancy, a major impediment to low rates
of depression case finding is the difficulty in the

administration of depression screening in busy clin-
ical settings.” A range of instruments have been
used during pregnancy and postpartum, but they
generally take at least 5 minutes to complete or rely
on adequate literacy of patients for self-administra-
tion. In the general primary care setting a 2-item
pre-screen has been validated and has reasonable
psychometric properties for ruling out patients at
low risk for depression, allowing them to avoid
further assessment.'®~'? This approach has obvious
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advantages during pregnancy and has been recom-
mended, with the addition of a third item concern-
ing a request for help, for use by maternal care
providers in the British health system.'*'* How-
ever, to our knowledge this instrument has not
been validated in the prenatal and postpartum set-
tings where the normal symptoms of pregnancy can
overlap with those of depression.

In this study, we assess the ability of the 2-item
version of the patient health questionnaire (PHQ-
2), with a dichotomous (yes/no) response, to in-
crease the efficiency of screening for risk of major
depression during pregnancy and postpartum.
Women were evaluated at 2 times during preg-
nancy and once in the postpartum period using the
Edinburgh Postnatal Depression Scale (EPDS) as
the criterion. The EPDS is a widely used first step in
identifying perinatal depression.'>'® The EPDS is
most appropriately followed up with an in depth di-
agnostic interview of women screening positive, but it
is efficient in ruling out further assessment for women
screening negative; with that caveat in mind, Milgrom
et al'” found that the EPDS had a positive predictive
value (PPV) of 76% when measured against Diagnos-
tic and Statistical Manual of Mental Disorders-IV
criteria. The goal of the current study was to deter-
mine whether the 2-item screening measure could
adequately identify women with elevated perinatal
depressive symptoms so that a more extensive assess-
ment of women unlikely to have major depression
could be avoided.

Methods

Setting

The study sample included patients receiving pre-
natal and postpartum care from 11 family medicine
residency clinical practices in the IMPLICIT (In-
terventions to Minimize Preterm and Low birth
weight Infants through Continuous Improvement
Techniques) continuous quality improvement net-
work, which includes rural (n = 7) and urban (n =
4) sites in Pennsylvania (n = 9) and New York (n =
2); institutional review board approval was received
from all participating institutions. Women were
recruited sequentially to the study from November
2004 through February 2007. Eligibility criteria
included English- or Spanish-speaking ability and a
singleton intrauterine pregnancy. Women were en-
rolled in the study at any of 3 time points: twice
during pregnancy (15 and 30 weeks’ gestation) and

once postpartum (6 to 16 weeks after delivery). All
eligible women who had complete depression
screening data (scores for PHQ-2 and EPDS, see
below) for a particular time point were assessed.
Women were excluded who had missing depression
screening data because of the requirements of the
statistical analyses described below. At the 15 week
prenatal assessment, 414 of the 785 eligible women
had complete data and were used for analysis
(52%), at 30 weeks’ gestation 334 of 785 had com-
plete data (58%), and at the postpartum assessment
193 of the 274 eligible women had complete data
(70%). Women with missing depression screening
data did not differ significantly from those included
in the analysis by any demographic variables (P >
.05). Women were assessed by physicians or nurses
during routine maternal care. Data were then re-
corded using standardized forms and then entered,
after being de-identified, into an Internet-based
centralized database for the IMPLICIT network.

Measures of Depression

Depressive symptomatology was measured using
the English and Spanish versions of the EPDS, a
10-item instrument developed for use in the post-
partum period and validated for use during preg-
nancy, with scores ranging from 0 to 30."®' The
EPDS has been used in a wide range of popula-
tions, including low-income women similar to
those in the current study.”?®?! A number of cut
points have been used and proposed for the iden-
tification of perinatal depression, although there
are considerable methodological inconsistencies
and inadequacies in available studies, precluding a
definitive choice among them.?? We have chosen to
evaluate EPDS score =13 because it has the stron-
gest support for identifying major depression."* Al-
though studies are limited, the pooled sensitivity
for the identification of major depression in high-
quality studies at this cut point both in pregnancy
and postpartum has been found to be >95% with a
specificity of >80%.'*** The potential pre-screen-
ing tool was the 2-item version of the PHQ-2,
modified so that response choices were dichoto-
mous (yes/no) rather than 4 ordinally related
items.'®**?* Responding yes to either of the items
was considered a positive result: “During the past
month have you often been bothered by feeling
down, depressed, or hopeless?” and “During the
past month have you often been bothered by little
interest or pleasure in doing things?” Both the
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PHQ-2 and EPDS were initially provided to the
patients in printed form as self-response question-
naires. Physicians then orally reviewed the re-
sponses to these assessments with patients individ-
ually. History of depression was determined by
abstracting documentation of previous depression
from prenatal and postpartum clinical charts.

Descriptive Variables

Descriptive variables were selected to aid in the
characterization of the sample because of their es-
tablished associations with depression during preg-
nancy and postpartum. Demographic variables se-
lected were age, race/ethnicity, educational level,
marital status, parity (previous live births), and
health insurance status.’~** To differentiate be-
tween women who are still in school and those who
did not complete school, we divided the <high
school completion category based on age: =18
years old (potentially still in school) and >18 years
old (no longer eligible for high school). Self-re-
ported lifetime history of depression is associated
with depression during pregnancy and postpartum
and was included for evaluation as a potential ad-
ditional screening item for depression.’*~*

Statistical Analysis

Analyses for each of the study time points were
conducted independently of the others and so are
distinct cross sectional assessments. Bivariate asso-
ciations between descriptive variables at each time
period and a positive EPDS (=13) were assessed
using Student’s ¢ test and the x’ statistic, with
appropriate extension when assessing variables with
more than 2 (dichotomous) categories.

Receiver Operating Characteristic Curve Analysis

Receiver operating characteristic (ROC) curve
analysis was used to evaluate the discrimination
capacity of the predictive test (the PHQ-2 alone or
with history of depression), or its ability to accu-
rately identify those women in the dichotomized
categories (EPDS positive or negative at the cut
point of =13).>” ROC curves plot sensitivity (true
positive ratio) by 1-specificity (true negative ratio)
for a series of thresholds or cut points established
by responses to the instrument items. These
thresholds provide information regarding the test
characteristics, which can be used to determine the
relative usefulness of the test and the specific
threshold that maximizes the desired characteristics

for a specific clinical setting (emphasizing either
the sensitivity or specificity of the instrument). For
a 2-item screening instrument, requiring a positive
response from only one of the items (cut point = 1
of 2) maximizes the likelihood of identifying cases
(increased sensitivity) but also increases the likeli-
hood of false positives (reduced specificity). Requir-
ing both screening items to be positive to identify a
case (cut point = 2) increases the likelihood of
missing true positives but also reduces the likeli-
hood of false positives. The area under the ROC
curve represents an overall measurement of perfor-
mance of the screening test, with 1.0 a perfect test
and 0.5 representing a test with no discriminating
capacity.’® All analyses were conducted using SPSS
version 15.0 (SPSS, Inc., Chicago, IL).

Results
Sample Characteristics
The description of the study sample is included in
Table 1. Overall the sample was comprised primar-
ily of young, low-income women with demo-
graphic characteristics consistent with that setting.
More than half of the participants were between
the ages of 19 and 24 years and were white, with
approximately one quarter having less than high
school education (only one quarter had any college
or more); nearly half of the women in the study
(45%) were having their first child, and nearly all
with Medicaid insurance or self paid. The distribu-
tion of these demographic variables did not vary
significantly between the 3 study periods except for
race/ethnicity (P > .05); there was a smaller pro-
portion of African-American women in the post-
partum sample than in the 2 pregnancy groups.
The percentage of women in the 15- and 30-
week prenatal and postpartum study periods who
were positive by EPDS score for current depressive
symptomatology was 17% (72 of 414), 13% (44 of
334), and 5% (10 of 193), respectively. Of the
demographic variables, only Medicaid insurance
status was associated with a positive screen with the
EPDS. Approximately 30% of women at each of
the 3 time points reported a history of depression.
Depression history was significantly associated with
a positive EPDS screen for the 15-week and 30-
week assessments but not the postpartum assess-
ment. The PHQ-2, both alone and when combined
with history of depression, was highly associated
with a positive EPDS at all 3 of the study assess-
ment points.
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Table 1. Characteristics of the Study Sample of Pregnant and Postpartum Women with Prevalence of Depressive

Symptomatology*
15 Week Pregnancy 30 Week Pregnancy Postpartum
Total EPDS =13 Total EPDS =13 Total EPDS =13
Descriptive Variables (n = 414) (n=72) (n = 334) (n = 44) (n = 193) (n = 10)
Demographic variables
Age
14-18 53(13) 1115 45 (14) 8 (18) 21 (11) 0
19-24 22053)  39(54) 172 (51) 23 (52) 103 (53) 5(50)
25-29 95 (23) 18 (25) 76 (22) 10 (23) 43 (22) 330)
30+ 46 (11) 4(6) 41(12) 3(7) 26 (14) 2 20)
Race
Hispanic 20 (5) 4(6) 15 (5) 1) 10 (5) 0
African-American 125 (30) 27 (38) 88 (26) 15 (34 41 (21) 2 (20)
White 258(62) 39 (54) 226 (68) 28 (64) 137 (71) 8 (80)
Other 113) 203) 52) 0 50) 0
Education
<High school 94(23)  20(28) 76 (23) 16 (36) 43 (22) 1(10)
Still in high school 42 (10) 6@ 36 (11) 6(14) 17 (9) 0
High school or equivalent 172 (42) 29 (40) 136 (41) 14 (32) 89 (46) 7 (70)
Any college or more 106 (26) 17 24) 86 (26) 8 (18) 44 (22) 2(20)
Parity (previous live births)
0 18545)  27(38) 142 (43) 14 (32) 81 (42) 330)
1 1728 2302 89 (27) 16 (36) 54 (28) 4 (40)
2-5 11227 22031 103 31) 14 (32) 58 (30) 3 (30)
Insurance
Medical assistance
Self-pay 375091) 70 (97) 301 (90) 42 (96) 168(87) 10 (100)
Private 39 (9) 23) 33 (10) 265 25 (13) 0
Depression measures
History of depression 122 (30) 45 (63) 97 (29) 23 (52) 54 (28) 5(50)
Two-item screen positive 151 (37) 67 (93) 94 (28) 36 (82) 33(17) 8 (80)
Two-item screen and history of depression 42 (50) 70 (97) 148 (44) 41 (93) 54 (37) 9 (90)

*Edinburgh Postnatal Depression Scale score =13.

All values provided a n (%). Bolded values indicate significant association (P < .05; Pearson’s x* or Fisher’s exact test if cells contain

<5).

Diagnostic Accuracy

The characteristics of the PHQ-2 for identifying
positive EPDS cases, alone and in combination
with a history of depression, are shown in Table 2
and Figure 1. The cut points for the combined
PHQ-2 and history of depression screening instru-
ment are labeled as 1/2 (positive for either the
PHQ-2 or history of depression) and 2 (positive for
both PHQ-2 and history of depression). The over-
all performance of the measure as determined by
the area under the ROC curve were similar across
the 3 study points and had similar point estimates
and overlapping confidence intervals when the

PHQ-2 was used alone or in combination with the
history of depression (Table 2, column 2).

(1) Screening at week 15 (estimated gestational age
[EGA])

The PHQ-2 allowed the detection of 67 of 72
women with depression, defined by a score of 13 or
above on the EPDS, with a sensitivity of 93.1%.
Specificity was 75.1%, with a PPV of 44% and
negative predictive value (NPV) 98%. When the
PHQ-2 was combined with a history of depression,
sensitivity was improved to 97.2% but at the ex-
pense of specificity (61.1%).
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Table 2. Diagnostic Validity of the Two-Item Patient Health Questionnaire for the Edinburgh Postnatal Depression

Scale*
Variable(s) AUROC Curve (95% CI)  Sensitivity (%)  Specificity (%) PPV (%) NPV (%)
EPDS =13
15 weeks’ EGA
PHQ-2 0.80 (0.69-0.91) 93 75 44 98
PHQ-2 and history of depression 0.85 (0.76-0.94)
Cut point 1/2 97 61 59 91
Cut point 2 58 92 21 99
30 weeks” EGA
PHQ-2 0.81 (0.74-0.88) 82 80 24 91
PHQ-2 and history of depression 0.85 (0.76-0.94)
Cut Point 1/2 93 63 42 91
Cut Point 2 41 91 22 98
Postpartum
PHQ-2 0.83 (0.68-0.98) 80 86 30 98
PHQ-2 and history of depression 0.83 (0.70-0.97)
Cut point 1/2 90 67 44 96
Cut point 2 60 96 11 99

*Edinburgh Postnatal Depression Scale (EPDS) score =13.
PHQ-2, 2-item Patient Health Questionaire; AUROC, area under
value; NPV, negative predictive value; EGA, estimated gestational a;
2, both screening items positive.

(2) Screening at week 30 (EGA).

The PHQ-2 facilitated the detection of 36 of 44
women with depression, defined by a score of 13 or
above on the EPDS, with a sensitivity of 81.8%.
Specificity was 80.0%, with a PPV of 38% and
NPV 97%. When the PHQ was combined with a

the receiving operator characteristic; PPV, positive predictive
ge; Cut point 1/2, one of 2 screening items positive; Cut point

history of depression, sensitivity was improved to
93.2% but at the expense of specificity (63.1%).

(3) Postpartum Screening (6 to 16 weeks after birth)

The PHQ-2 identified 8 of 10 women with post-
partum depression, defined by a score of 13 or
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Figure 1. Proportionate accuracy of the PHQ-2 versus EPDS (12 vs 13) per 100 unselected patients.
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above on the EPDS, with a sensitivity of 80.0%.
Specificity was 85.8%, with a PPV of 24% and
NPV 99%. When the PHQ was combined with a
history of depression sensitivity was improved to
90.0% but at the expense of specificity (67.2%).

Discussion

In this analysis of women during pregnancy and
postpartum we determined that pre-screening with
the 2-item PHQ generally had good sensitivity and
specificity for identifying women with positive
scores =13 on the Edinburgh Postnatal Depression
Scale. The addition of a question regarding history
of depression improved the sensitivity, at the ex-
pense of specificity, and the PPV of this screening.
Out of 100 unselected cases seen at 15 weeks, the
PHQ-2 alone would help correctly detect 16 out of
17 depressed patients (missing only one patient)
and correctly reassure 62 out of 83 patients, falsely
diagnosing 21. Similarly, out of 100 unselected
patients seen postpartum, the PHQ-2 alone would
help correctly identify 4 out of 5 depressed patients
(the prevalence is 5% in this case) and correctly
reassure 81 out of 95 patients, misidentifying 13.
This demonstrates that when the PHQ-2 is nega-
tive it has a 97% to 99% chance of accurately ruling
out depression with very few false negatives. Thus,
this rapid screening procedure may be useful as part
of a multistage case finding strategy to rule out
women who would otherwise require further time-
consuming assessment for the presence of maternal
depression.

Based on the rate of positive 2-item screens in
the current study, 60% to 80% of the women being
assessed (depending on the particular point in preg-
nancy and postpartum) can be ruled out with high
certainty of not having depression. When the his-
tory of depression item is added, the number of
women quickly ruled out is slightly higher but at a
cost of approximately 10% in case-finding accu-
racy. It is important to keep in mind that even when
the PHQ-2 is negative and the NPV is 90% or
higher, it is possible that these women actually have
major depression. For this reason we suggest that a
negative screen should not overrule clinical con-
cern and that anyone judged to be symptomatic
clinically but with a negative pre-screen or screen
for depression should have a further concurrent or
follow-up examination. It may be somewhat sur-
prising that adding history of depression questions

did not substantially improve the performance of
prescreening, particularly given the recognition
that depression is a recurrent episodic disorder.*”
One explanation is that the women in our sample
were young enough that they were still experienc-
ing their first episode of depression. A second rea-
son might be that the PHQ-2 alone has reached a
ceiling regarding rule-out accuracy. A third possi-
ble reason questions the validity of simple self-
report questions for assessing history without a
basis for explaining the questions or probing the
responses that an interview provides, a finding that
has been reported elsewhere.*’

Importantly, we have shown that the modified
PHQ-2 used here functions well as a first pre-
screening step in early and late pregnancy and post-
partum. By efficiently ruling out those who do not
have depression, resources can be targeted at the
women at highest risk of a major depressive disor-
der. However, the value of this strategy depends on
diagnostic follow-up of the women registering pos-
itive with both the pre-screening and the EPDS. A
positive score on the EPDS is by itself an inade-
quate basis for clinical decision making and, if used
as such, scarce resources might be used on the
treatment of women who are not truly depressed
and in need of help. There is some evidence that
busy primary care clinicians are inclined not to
follow up on the results of screening question-
naires, instead accepting a positive score on a
screening questionnaire as a sufficient basis for di-
agnosis.” Tt would be unfortunate if the introduc-
tion of a pre-screen further encouraged this prac-
tice; before recommending this pre-screening
strategy clinically it would be important to deter-
mine that it would not be used inappropriately.

Although we assessed the PHQ-2 as a pre-
screen it has been recommended for use alone as a
screening instrument in general primary care prac-
tice.'? Tt is possible that this instrument, without
the use of the EPDS, has sufficient accuracy to
identify women at risk (or those not at risk) for
depression during pregnancy and postpartum. Cur-
rently, the EPDS is well validated and highly ac-
cepted in perinatal settings, but little work has
justified the use of the PHQ-2 to date. A 3-question
approach (essentially the PHQ-2 plus a help ques-
tion) has been recommended by the British health
system’s National Institute for Clinical Excellence
guidelines but has never been formally evaluated in
perinatal settings.'” In one study, Olson et al*’
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found that 17% of 1398 mothers answered posi-
tively to at least one question of the PHQ-2, al-
though wvalidity was not reported. Recently,
Dubowitz et al** adapted the PHQ-2 into the “Par-
ent Screening Questionnaire.” The authors evalu-
ated this questionnaire among 216 mothers in a
primary care clinic compared with the Beck De-
pression Inventory II completed 2 months later.
When a positive response to either or both of the 2
questions was considered, the sensitivity was 74%,
the specificity was 80%, and the NPV was 95%, but
the PPV was only 36%.

An unresolved issue is how many of those who
screen positive actually are willing to accept pro-
fessional help. In one study,™ only 30% of those
who screened positive agreed to be contacted for
further help. In a second study,* only 23% of high
scorers on the Beck Depression Inventory took up
the offer for psychological therapy and 10% agreed
to medication. This highlights that screening alone
is rarely sufficient for improvements in quality of
care, and enhanced detection should be paired with
enhanced treatment and follow-up.*®

A number of limitations of the current study
should be reviewed. First, we use as a criterion
measure the EPDS screening instrument rather
than the clinical diagnosis of depression. However,
the goal of the current analysis was to reduce the
burden of screening for depression through a pre-
screen step, not to diagnose major depressive dis-
order. Because the formal diagnosis of depression
requires significant diagnostic expertise and the in-
vestment of valuable clinical time, the rapid iden-
tification of women at risk for depression (and not
at risk) is critical to the efficient delivery of mater-
nal care. Another limitation of the current study is
that the women included were primarily low in-
come as indicated by the high rate of Medicaid
insurance. The findings from this study may not be
generalizable to higher-income and other less vul-
nerable populations. However, women with low
incomes have higher risk for depressive symptom-
atology and are less likely to receive mental health
services and so are a particularly important group
to target for screening.™ One recent study™
found that the sensitivity of the PHQ-2 for a pos-
itive EPDS score was lower for women with a high
school education or less than for those who went on
beyond high school. We did not find any difference
in sensitivity across levels of educational attainment
in our sample. This difference may be because of

our use of a simpler dichotomous yes/no response
choice for the PHQ-2 and a follow-up oral review
of the items, which reduces concerns of low edu-
cation- and literacy-related inaccuracy of a written
and more complex instrument.'' Finally, although
we had complete data for more than 50% of the
women eligible for analysis at each of the time
points, it is possible that missing data were related
to depression risk status. For example, women with
more obvious symptoms may have been either
more or less likely to have both the pre-screen
(PHQ-2) and screening (EPDS) conducted (both
were required to be included in the analysis). Be-
cause of the protocol-driven system of data collec-
tion in this study, we believe that it is unlikely that
any such bias was widespread enough to greatly
influence our findings.

Based on the results of these analyses it is rea-
sonable for maternal care providers who are cur-
rently using or are planning to use the EPDS to use
the PHQ-2 pre-screen, with simplified response
items (yes/no), as an initial component of a multi-
step case-finding strategy for depression during
pregnancy and postpartum. Although this approach
should not overrule clinical concern, women who
answer “no” to both of the questions in the PHQ-2
can, with high confidence, avoid the longer EPDS
and a diagnostic clinical interview. Women who
answer “yes” to either of these items should pro-
ceed to the EPDS, followed by an in-depth clinical
interview for women who have a positive EPDS
(=13). Although further research is needed, we
recommend that the screening process make use of
a direct oral interview rather than relying entirely
on a written questionnaire to elicit or review
screening questions to avoid error caused by low
education and literacy.

Thanks to all the contributing members of the IMPLICIT
network and the Family Medicine Educational Consortium for
contributions that made this work possible.
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