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OBJECTIVE: The purpose of this study was to explore the relationship
between strength of preference for vaginal delivery, delivery mode
undergone, and postpartum depression.

STUDY DESIGN: We conducted a secondary analysis of data from
a longitudinal study of delivery-mode preferences. During an interview
between 24-36 weeks of gestation, participants were asked whether
they preferred vaginal or cesarean delivery; the strength of this pref-
erence was measured by the standard gamble metric. Depression was
assessed antepartum and at 8-10 weeks and 6-8 months after de-
livery by using the Patient Health Questionnaire (PHQ-9). The primary
outcome was PHQ-9 score at 8-10 weeks after delivery. We used
multivariable regression analysis to assess the effect of strength of
preference for vaginal delivery and delivery mode undergone on
postpartum depression.

RESULTS: Of 160 participants, 33.1% were nulliparous, and 30.6%
had a previous cesarean delivery. Most of the participants (92.4%)

preferred vaginal delivery, but the strength of preference varied sub-
stantially. The mean strength-of-preference score (0-1 scale; higher
scores denote stronger vaginal delivery preference) was 0.658 (SD,
+0.352). A significant interaction emerged between the effects of
delivery mode and vaginal delivery preference score on postpartum
PHQ-9 score (P=.047). Specifically, a stronger preference for vaginal
delivery was associated with higher PHQ-9 scores among women who
underwent cesarean delivery (P = .027) but not among women who
underwent vaginal delivery (P = .761). The interaction between de-
livery mode and vaginal delivery preference score was no longer
significant at 6-8 months after delivery.

CONCLUSION: Women who have a strong antepartum preference for
vaginal delivery and deliver by cesarean may be at increased risk for
depression in the early postpartum period.
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D epression is a common but often
overlooked diagnosis in the post-
partum period that affects approxi-
mately 15% of women who give birth.'
Although the American College of Ob-
stetricians and Gynecologists does not
recommend universal antepartum or
postpartum screening, they acknowledge

that diagnosis and treatment are bene-
ficial to women and their families.” The
American Academy of Pediatrics rec-
ommends screening for postpartum
depression because it can have an
impact on infant development.’ Despite
these recommendations, rates of
screening, diagnosis, and treatment
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remain low, at least in part because of a
number of clinical barriers including
time constraints, patient discomfort,
and lack of expertise with psychiatric
disorders.*”

The identification of women who are
at increased risk for postpartum
depression is one strategy to focus
screening and improve care. Women
with a history of depression are more
likely to have postpartum depression,
accounting for approximately one-half
of the cases.” Additional risk factors
include lack of social support, stressful
life events, and pregnancy complica-
tions."®”  Numerous studies have
explored the association between cesar-
ean delivery and postpartum depres-
sion,’'® and most studies have
concluded that mode of delivery is not a
predictor.” '"'>'> However, a patient’s
antepartum delivery preferences may
play an important role in the determi-
nation of how a woman perceives her
childbirth experience and outcome,
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which potentially could affect her risk
for postpartum depression.

To our knowledge, whether the
strength of a woman’s antepartum pref-
erence for a particular mode of delivery
affects the relationship between mode of
delivery and postpartum depression has
not been investigated systematically. We
aimed to investigate the role of patient
preferences for mode of delivery in
relationship to postpartum depression.
As planned vaginal delivery remains
most common, we sought to use data
from a prospective study of mode of
delivery preferences to gain an under-
standing of the association, if any, be-
tween strength of preferences for vaginal
delivery, delivery mode undergone, and
postpartum depression.

MATERIALS AND METHODS

The “Mode of Delivery Preferences
among Diverse Populations of Women”
study was conducted at the University of
California, San Francisco, from 2008-
2012. Details of this study have been
described elsewhere.!”!? Briefly, women
who received prenatal care were sent
letters that described the study that
included an “opt-in/opt-out” response
card. Patients who returned the card
with “opt in” checked off or who did not
return the card were contacted by a
research associate who further described
the study and assessed the woman’s
eligibility and interest in participation.
Additionally, patients who contacted
the research associate after seeing a
flyer or hearing about the study by
word of mouth were enrolled if they
met eligibility criteria, which included
being English-speaking and <36 weeks
of gestation. Participants received $40
remuneration for each face-to-face
interview. Institutional review board
approval was obtained from the Uni-
versity of California, San Francisco,
Committee on Human Research. Writ-
ten informed consent was obtained from
all participants.

Between 24-36 weeks of gestation,
participants underwent a face-to-face
interview, during which they com-
pleted a questionnaire that included
items that were related to sociodemo-
graphic characteristics (age, race/

ethnicity, education, employment,
marriage status, and income), preg-
nancy history, their preferred delivery
mode, and a 9-item depression mea-
sure (Patient Health Questionnaire
[PHQ-9])."” The PHQ-9, which is
recommended by American College of
Obstetricians and Gynecologists for
perinatal depression assessment,” has
been validated in obstetrics and gyne-
cology clinical settings’’ and is used
commonly in research and clinical
practice to assess symptoms of depres-
sion, to make a preliminary diagnosis
of depression, or to categorize depres-
sion severity. Scores range from 0—27;
higher scores indicate more depressive
symptoms (specifically, 0—4, 5-9,
10—14, and >15 represent minimal,
mild, moderate, and severe levels of
depression, respectively).

During the baseline interview, par-
ticipants also completed a series of
standard gamble”' exercises with the use
of a computer tool our group developed
for preference elicitation.”” The stan-
dard gamble exercise yields a prefer-
ence score that ranges from 0-1, with
0 defined as the least desired outcome
of a decision being considered and I
defined as the most preferred outcome.
Scores for intermediately ranked out-
comes are generated by presenting
the assessor with a hypothetical choice
between certainty of experiencing the
intermediate ranked outcome and a
gamble between experiencing the pre-
ferred outcome vs experiencing the
least desired outcome. The probability
of experiencing the preferred vs the
least desired outcome is varied until the
assessor is indifferent between certainty
of the intermediary outcome and the
gamble.

As planned vaginal delivery is the
most common delivery approach in the
United States, we focused on the strength
of preference for vaginal delivery. For this
measurement, participants who had a
stated preference for vaginal delivery
were presented with a choice between
certainty of having an uncomplicated
planned cesarean delivery and a gamble
between an uncomplicated vaginal de-
livery (their preferred delivery mode) vs
undergoing labor and ending with an
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uncomplicated cesarean delivery (their
less desired delivery mode in this exer-
cise). The probability that their labor
would end in a cesarean delivery was
varied until the woman was indifferent
between the 2 choices. Stronger prefer-
ences for vaginal delivery are reflected in
a higher score, indicating women would
accept a greater chance that labor would
end in a cesarean delivery before opting
for an uncomplicated planned cesarean
delivery. The preference score for vaginal
delivery was calculated as the probability
of having the planned vaginal delivery
end in a cesarean delivery at her indif-
ference point. For example, if a woman
who had a stated preference for vaginal
delivery but indicated that she would
opt for a planned cesarean delivery if the
chance that her planned vaginal birth
would end in cesarean delivery was 25%,
her preference score for vaginal delivery
would be assigned a value of 0.25. On the
other hand, if a woman with a stated
preference for vaginal delivery indicated
that she would opt for a planned cesarean
delivery only if the chance of labor
ending in a cesarean delivery was 75%,
she would have a preference score of
0.75 for vaginal delivery. As this analysis
focused on the strength of preference for
a vaginal delivery, participants who had a
stated preference for cesarean delivery
(ie, those who indicated they would
“probably” or “definitely” choose to have
a cesarean delivery) were assigned a
preference score of 0 for vaginal delivery.

A telephone interview was conducted
at 8-10 weeks after delivery during which
participants again completed the PHQ-
9, and the delivery mode undergone
was assessed. At 6-8 months after de-
livery, participants had a face-to-face
interview during which they completed
the PHQ-9 a third time.

The primary outcome for this analysis
was PHQ-9 score at 8-10 weeks after
delivery; PHQ-9 score at 6-8 months
after delivery was a secondary outcome.
The primary predictors were the
strength of preference for vaginal de-
livery and delivery mode undergone.
Univariable and multivariable regression
analyses were performed to identify
predictors of PHQ-9 score at each of
the postpartum time points. In the
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multivariable analyses, we included the
primary predictors, an interaction term
between delivery mode and strength of
preference for vaginal delivery, and
covariates that included the antepartum
PHQ-9 score, parity, preterm delivery
(defined as delivery at <37 weeks of
gestation), age, race/ethnicity, education,
income, employment status, and rela-
tionship status. We used a backward
elimination procedure to remove hy-
pothesized predictors with probability
values that exceeded 0.20 for the final
multivariable model. The data contained
missing values so we fit the models to
20 multiply imputed datasets created
with SAS PROC MI (version 9.2; SAS
Institute Inc, Cary, NC). The imputation
model included all predictor and
outcome variables that were used in
regression models. Imputed values for
binary and categoric variables were
rounded and truncated to the nearest
category.”” Parameters and standard er-
rors were estimated by the combination
of the results across the 20 imputed
datasets, according to Rubin’s rules®* and
Meng and Rubin.”” A probability value
of < .05 was considered statistically sig-
nificant. All analyses were implemented
with SAS software (version 9.2).

REsuLTS
One hundred sixty participants
completed the baseline assessment. More
than one-third of these women (37.5%)
were >35 years old. The participants
comprised an ethnically and racially
diverse group with a range of previous
birth experiences (Table 1). Slightly less
than one-half of the women identified as
white (47.5%); more than one-quarter
(26.3%) were African American; 8.8%
were Latina, and 17.7% identified as
being a member of another racial/ethnic
group. Nulliparous women comprised
33.1% of the sample, and 30.6% had a
history of a cesarean delivery.
Antepartum, most women (92.4%)
had a stated preference for a vaginal de-
livery. When we included the women
who preferred cesarean delivery, the
mean and median vaginal delivery pref-
erence scores were 0.658 (SD +0.352)
and 0.750  (interquartile  range,
0.500—0.994). These utility scores show

Obstetrics

Baseline sociodemographic and clinical characteristics (n = 160)

Characteristic Total

Age, y° 31.9+59
<25y, n (%) 22 (13.8)
25-29y, n (%) 0 (18.8)
30-34y, n (%) 48 (30.0)
>35Yy, n (%) 0 (37.5)

Race/ethnicity, n (%)
African American 42 (26.3)
Latina or Hispanic 4 (8.8
Other® 28 (17.6)
White 76 (47.9)

Educational attainment, n (%)

High school or less

21.2)

Some college

20.0)

College degree or higher

58.8)

Employed, n (%)

54.1)

Married or living with partner, n (%)

34 (
32 (
94 (
86 (
131 (81.9)

Annual household income, n (%)

<$25K 9(24.7)
$25K-50K 4 (15.2)
$50K-100K 34 (21.5)
>$100K 1(38.6)
Primary prenatal care provider, n (%)
Obstetrician 86 (54.8)
Midwife 69 (43.9)
Other® 2(1.3)
Nulliparous women, n (%) 53 (33.1)
Multiparous women, n (%)
Vaginal deliveries only 58 (36.3)
Cesarean deliveries only 40 (25.0)
Vaginal and cesarean deliveries 9 (5.6)
Baseline 9-item Patient Health Questionnaire score** 5.8 + 4.1
Strength of preference for vaginal delivery®* 0.658 + 0.35
2 Data are given as mean == standard error: ® Includes Asian/Pacific Islander (n = 26) and Native American (n = 2); ¢ Primary
prenatal care provider was “other” and specified as homebirth midwife (n = 1) and several providers (n = 1); ¢ Scores range

from 0—27; higher scores indicate more depressive symptoms; ®

Measured by the standard gamble metric; scores range

from O (preference for cesarean delivery) to 1 (strongest preference for vaginal delivery).

Houston. Mode of delivery and postpartum depression. Am J Obstet Gynecol 2015.

that, on average, these women indicated
that they would opt for a planned ce-
sarean only if the probability that an
attempted vaginal birth would end in a
cesarean delivery reached 65.8%.

Approximately one-quarter of the
participants (26%) delivered by cesar-
ean. The incidence of postpartum de-
pression (moderate and severe; defined
as >9 on the PHQ-9) was 9.1% at 8-10
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weeks and 12.8% at 6-8 months after
delivery. Antepartum PHQ-9 score,
income, and identification as Asian/
Pacific Islander/Native American and
delivery mode all emerged as signifi-
cant independent predictors of PHQ-9
score at 8-10 weeks after delivery
(Table 2). However, at the 6- to 8-
month assessment, the association
with mode of delivery was no longer
present, and only antepartum PHQ-9
score and income remained as pre-
dictors of PHQ-9 score at 6-8 months
after delivery (Table 3).

A significant interaction between de-
livery mode and vaginal delivery prefer-
ence score on the PHQ-9 score at 8-10
weeks after delivery was observed (P =
.047). Among women who underwent a
vaginal delivery, no effect of vaginal de-
livery preference score on PHQ-9 score
emerged (P =.761). But among women
who ultimately had a cesarean delivery,
higher vaginal delivery preference scores
were associated with higher mean PHQ-9
scores at 8-10 weeks after delivery (P =
.027). Specifically, for every 0.10-point
increase in the vaginal delivery prefer-
ence score, there was a 0.25-point in-
crease in PHQ-9 score. At the mean level
of preference for vaginal delivery (0.658),
cesarean delivery was associated with
a 1.13 higher PHQ-9 score (95% CI,
0.01—2.26; P = .048; Figure). By 6-8
months after delivery, this interaction ef-
fect was no longer significant (P = .313).

COMMENT

To our knowledge, this is the first
study to examine a woman’s strength
of preference for vaginal delivery as a
predictor of postpartum depression. In
this population, the strength of a wom-
an’s preference for vaginal delivery
was associated positively with 8- to 10-
week postpartum PHQ-9 scores among
women who underwent cesarean de-
livery. In contrast, women who had a
vaginal birth as they had anticipated
did not appear to be at increased risk
for postpartum depressive symptoms.
This finding may be clinically useful in
identifying ways to improve counseling
and message framing when cesarean
delivery is recommended, to help pa-
tients understand that a planned vaginal

birth that ends in a cesarean delivery is
not a “failure.” Furthermore, it may be
useful in the identification of women
who are at increased risk for depression
in the postpartum period.

The average PHQ-9 score among
women at the mean vaginal preference
score (0.658) who underwent a cesarean
delivery was 4.6, which represents mild
depressive symptoms. The score in-
creased to 5.5 for those with the stron-
gest preference for vaginal delivery who
underwent cesarean delivery (Figure).
Although a PHQ-9 score >10 generally
is considered a marker of moderate
depressive symptoms, there can be rele-
vant clinical differences between the
minimal and mild ranges. One study
demonstrated that women with mild
symptoms (5-9) in the postpartum
period had a significantly higher mean
number of disability days and symptom-
related difficulties (patients reporting
depression that caused difficulty at work,
at home, or in relationships) than those
women with PHQ-9 scores of 0-4.° It
has been suggested that PHQ-9 scores
from 5-9 may warrant patient follow up
and reevaluation, but the efficacy of this
has been questioned because the symp-
toms resolve.”” By 6-8 months after de-
livery, neither delivery mode nor the
strength of preference for vaginal de-
livery remained associated significantly
with PHQ-9 scores, which suggests that
the effect of the strength of preference
for vaginal delivery on depression
among women who have a cesarean de-
livery may be relatively short term.
This may help explain why most other
studies have not found an association
between mode of delivery and post-
partum depression. Furthermore, the
mean PHQ-9 scores that we observed
represent mild depressive symptoms,
which may be more likely to resolve over
a shorter amount of time.

Our study has limitations. Al-
though racially and ethnically diverse,
participants were somewhat older and
more educated than the general preg-
nant population, and all participants
were recruited in a single geographic
area. Moreover, many of the participants
received prenatal care from midwives,
and all deliveries were in academic centers
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with low cesarean delivery rates com-
pared with national averages, both of
which may be associated with stronger
preferences for vaginal delivery. In addi-
tion, we did not collect data regarding
diagnoses of or treatments for depression
from participants’ medical records.
Instead, we relied on the scores that we
obtained by administering the PHQ-9,
which is an instrument that has been
validated as a measure of depression
severity in several populations, as our
indicator of depression. Furthermore,
because this study focused only on
strength of preference for an idealized
vaginal delivery and patient report of
delivery mode, we could not explore how
the indication for cesarean delivery or
unanticipated complications during a
vaginal delivery in the setting of a desired
vaginal delivery might affect postpartum
mood. We could not determine, for
example, whether women who under-
went cesarean deliveries for urgent in-
dications (such as nonreassuring fetal
heart tracing) were more likely to have
depressive symptoms than women who
underwent cesarean delivery for less
urgent indications (such as planned
breech cesarean delivery) or whether an
unanticipated complicated vaginal de-
livery would increase the likelihood of
depressive symptoms. Similarly, we were
unable to assess the effect of neonatal
events on the risk of depressive symp-
toms; neonatal intensive care nursery
admission after an unanticipated cesarean
delivery may have contributed to the as-
sociation with early depressive symp-
toms. Finally, although we attempted to
control for confounding factors, it is
possible that we were unable to identify
additional confounders. In spite of these
limitations, given our novel findings,
the strengths of our prospective data
methods and the diversity of the popu-
lation that we investigated, we believe that
the relationship described between pref-
erence for vaginal delivery, delivery mode
undergone, and postpartum depression
warrants further study in a broader
population.

Postpartum depression is a major cause
of postpartum maternal morbidity in the
United States. It is often undiagnosed,
and untreated depression has significant
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Association between patient characteristics, delivery mode, and, 9-item Patient Health Questionnaire score at
8-10 weeks after delivery

Univariable regression Multivariable regression

coefficient B (95%

coefficient® B (95%

Characteristic confidence interval) P value confidence interval) P value
Age, y 461
<25 Reference
25-29 —0.41 (—2.29 to 1.47) 670
30-34 —1.27 (—2.97 t0 0.43) 143
>35 —0.73 (—2.39 t0 0.93) .387
Race/ethnicity .094 102
African American 1.39 (0.10—2.67) .035 0.85 (—0.61 to 2.31) .253
Latina or Hispanic 1.17 (—0.98 to 3.33) .286 1.15 (—0.76 to 3.06) 241
Other” 1.32 (—0.16 t0 2.81) .080 1.37 (0.18—2.57) .025
White Reference Reference
Educational attainment .864
High school or less 0.17 (—1.21 to 1.54) 813
Some college 0.32 (—1.08 10 1.72) .653
College degree or higher Reference
Employed —0.21 (—1.30 t0 0.88) 702
Married or living with partner —0.40 (—1.81 10 1.01) 578
Annual household income .018 015
<$25K —0.08 (—1.41 to 1.26) 910 —0.82 (—2.27 10 0.63) .268
$25K-50K 1.90 (0.29—3.52) .021 0.70 (—0.80 to 2.19) .363
$50K-100K —0.98 (—2.35 to 0.40) .164 —1.39 (—2.52 to —0.26) .016
>$100K Reference Reference
Multiparous women 1.40 (0.30—2.50) 012 0.66 (—0.29 10 1.62) A73
Delivery at <37 weeks of gestation —0.90 (—3.08 t0 1.28) 418 —1.51 (—3.27 t0 0.25) .093
Antepartum 9-item Patient Health 0.44 (0.31—0.57) < .001 0.41 (0.29—0.53) < .001
Questionnaire score®
Cesarean delivery’ 1.67 (0.46—2.89) .007 1.13 (0.01—2.26) .048
Vaginal delivery preference score®
When cesarean delivery’ 0.24 (0.02—0.47) .034 0.25 (0.03—0.47) .027
When vaginal delivery' —0.08(—0.23 t0 0.07) 318 —0.02 (—0.19 10 0.14) 761
Interaction term between mode of 0.28 (0.00—0.55) .047

delivery and preference score

2 Final multivariable regression model includes the predictors that were retained in the backward elimination procedure (P < .20) and significant interaction term with actual delivery mode by vaginal
preference score; ® Includes Asian/Pacific Islander (n = 26) and Native American (n = 2); ® Unstandardized regression coefficient for every 1 point increase on the 9-item Patient Health
Questionnaire scale; scores range from 0—27 (higher scores indicate more depressive symptoms); ¢ Measured at the mean preference score for vaginal delivery (0.658); measured by the standard
gamble metric; scores range from O (preference for cesarean delivery) to 1 (strongest preference for vaginal delivery); ® Unstandardized regression coefficient for every 0.10 point increase in
vaginal preference score; f Reported effect of vaginal preference score at each mode of delivery undergone.

Houston. Mode of delivery and postpartum depression. Am ] Obstet Gynecol 2015.

clinical and public health significance. preference and delivery mode undergone association warrants clinical attention.
Although it should be reassuring to cli- is diminished by the late postpartum Risk factors for postpartum depression
nicians that the interaction between period, we believe that the early mayextendbeyond traditionally regarded
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Association between patient characteristics, delivery mode, and 9-item Patient Health Questionnaire score at

6-8 months after delivery

Univariable regression
coefficient B (95%

Multivariable regression
coefficient® B (95%

Characteristic confidence interval) P value confidence interval) P value
Age, y .287
<25 Reference
25-29 —1.07 (-1.18 10 3.32) .351
30-34 —0.74 (—2.76 t0 1.29) 475
>35 —0.22 (—2.21 10 1.78) .831
Race/ethnicity .663
African American 0.85 (—0.66 to 2.37) .269
Latina or Hispanic 0.93 (—1.49 10 3.35) 454
Other” 0.33(—1.47 10 2.13) 121
White Reference
Educational attainment .631
High school or less 0.57 (—1.06 to 2.20) 493
Some college 0.61(—0.97 t0 2.18) 449
College degree or higher Reference
Employed —0.82 (—2.09 to 0.45) .205 —0.87 (—2.05 10 0.31) 148
Married or living with partner —0.84 (—2.51 10 0.84) .328
Annual household income .034 043
<$25K —0.26 (—1.79 to 1.28) 742 —1.38 (—2.83 10 0.08) .064
$25K-50K 2.59 (0.71—4.48) .007 1.21 (—0.46 to0 2.87) 156
$50K-100K —0.10 (—1.71 to 1.52) .907 —0.49 (—1.90 t0 0.92) 493
>$100K Reference Reference
Multiparous 1.33 (—0.02 t0 2.69) .054
Delivery at <37 weeks of gestation 0.02 (—2.52 to 2.55) .990
Antepartum 9-item Patient Health Questionnaire score® 0.52 (0.38—0.65) < .001 0.50 (0.36—0.63) <.001
Cesarean delivery 1.35 (—0.15 to 2.86) .079
Vaginal delivery preference score —0.02 (—0.21 10 0.16) 819

2 Final multivariable regression model including the predictors that were retained in the backward elimination procedure (P < .20) and significant interaction term with delivery mode undergone by
vaginal preference score; ° Includes Asian/Pacific Islander (n = 26) and Native American (n = 2); ° Unstandardized regression coefficient for every 1 point increase on the 9-item Patient Health
Questionnaire; scores range from 0—27 (higher scores indicate more depressive symptoms); ¢ Unstandardized regression coefficient for every 0.10 point increase in the vaginal preference score
(range, 0—1), measured by the standard gamble metric; scores range from O (preference for cesarean delivery) to 1 (strongest preference for vaginal delivery).

Houston. Mode of delivery and postpartum depression. Am J Obstet Gynecol 2015.

factors such as antenatal depression and
psychosocial stressors. When a woman’s
delivery experience is not what she
anticipated, it may be a particular source
of stress in the early postpartum period.
Given the described association between
strength of preference for vaginal delivery,
delivery mode undergone, and post-
partum depression, we believe it may be

useful for the clinician to think about the
way that women who plan a vaginal de-
livery and ultimately deliver by cesarean
may view these events and take these
factors into account to identify women
who may be at higher risk for postpartum
depression. Antenatal counseling that
provides sufficient education to ensure
realistic expectations and that explores

229.e6 American Journal of Obstetrics & Gynecology FEBRUARY 2015

and supports a woman’s preferences may
enable women who undergo something
other than their preferred birth to have a
more positive delivery and postpartum
experience. Further investigation is
required to understand whether thera-
peutic interventions can alter the risk of
depression in women who do not un-
dergo their stated delivery preference.
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Predicted postpartum 9-item Patient Health Questionnaire score
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Vaginal delivery preference score
The predicted postpartum PHQ-9 score at 8-10 weeks after delivery by vaginal delivery preference
score for mode of delivery undergone. PHQ-9 scores ranged from 0—27; the higher scores indicate
more depressive symptoms. The vaginal delivery preference score was measured by the standard
gamble metric; the scores ranged from O (preference for cesarean delivery) to 1 (strongest pref-
erence for vaginal delivery). Cesarean delivery: B = 0.25 (per 0.10 increase in preference score);
P=.027. Vaginal delivery: B = —0.02 (per 0.10 in preference score); P=.761. Mean preference

score for vaginal delivery, 0.658.
PHQ-9, 9-item Patient Health Questionnaire.

Houston. Mode of delivery and postpartum depression. Am J Obstet Gynecol 2015.

REFERENCES

1. Gaynes BN, Gavin N, Meltzer-Brody S, et al.
Perinatal depression: prevalence, screening
accuracy, and screening outcomes. Evid Rep
Technol Assess 2005;119:1-8.

2. American College of Obstetricians and Gy-
necologists. Screening for depression during
and after pregnancy: Committee Opinion no.
453. Obstet Gynecol 2010;115:394-5.

3. Earls MF; Committee on Psychosocial As-
pects of Child and Family Health American
Academy of Pediatrics. Incorporating recogni-
tion and management of perinatal and post-
partum depression into pediatric practice.
Pediatrics 2010;126:1032-9.

4. Pearlstein T, Howard M, Salisbury A,
Zlotnik C. Postpartum depression. Am J Obstet
Gynecol 2009;200:357-64.

5. Seehusen DA, Baldwin LM, Runkle GP,
Clark G. Are family physicians appropriately
screening for postpartum depression? J Am
Board Fam Med 2005;18:104-12.

6. Evans J, Heron J, Francomb H, Oke S,
Golding J. Cohort study of depressed mood

during pregnancy and after childbirth. BMJ
2001;323:257-60.

7. Lancaster CA, Gold KJ, Flynn HA, Yoo H,
Marcus SM, Davis MM. Risk factor for
depressive symptoms during pregnancy: a
systematic review. Am J Obstet Gynecol
2010;202:5-14.

8. Adams SS, Eberhard-Gran M, Sandvik AR,
Eskild A. Mode of delivery and postpartum
emotional distress: a cohort study of 55814
women. BJOG 2012;119:298-305.

9. Carter FA, Frampton CMA, Mulder RT. Ce-
sarean section and postpartum depression: a
review of the evidence examining the link. Psy-
chosom Med 2006;68:321-31.

10. Goker A, Yanikkerem E, Murat Demet M,
Dikayak S, Yildirim Y, Koyuncu FM. Postpartum
depression: is mode of delivery a risk factor?
ISRN Obstet Gynecol 2012;2012:616759.

11. Patel RR, Murphy DJ, Peters TJ. Operative
delivery and postnatal depression: a cohort
study. BMJ 2005;330:879.

12. Rauh C, Beetz A, Burger P, et al. Delivery
mode and the course of pre- and postpartum

depression. Arch Gynecol Obstet 2012;286:
1407-12.

13. Sword W, Kurtz Landy C, Thabane L, etal. s
mode of delivery associated with postpartum
depression at 6 weeks: a prospective cohort
study. BJOG 2011;118:966-77.

14. Uplong DI, Owolabi AT. Postpartum
emotional distress: a controlled study of Nigerian
women after caesarean childbirth. J Obstet
Gynaecol 2006;26:127-9.

15. Wiklund |, Edman G, Andolf E. Cesarean
section on maternal request: reasons for the
request, self-estimated health, expectations,
experience of birth and signs of depression
among first-time mothers. Acta Obstret Gynecol
Scand 2007;86:451-6.

16. Yang SN, Shen LJ, Ping T, Wang YC,
Chien CW. The delivery mode and seasonal
variation are associated with the development of
postpartum depression. J Affect Disord
2001;132:158-64.

17. Yee LM, Kaimal AJ, Nakagawa S,
Houston K, Kuppermann M. Predictors of
postpartum sexual activity and function in a
diverse population of women. J Midwifery
Womens Health 2013;58:654-61.

18. Wu E, Kaimal AJ, Houston K, Yee LM,
Nakagawa S, Kuppermann M. Strength of pref-
erence for vaginal birth as a predictor of delivery
mode among women who attempt vaginal de-
livery. Am J Obstet Gynecol 2014;210:440.e1-6.
19. Spitzer RL, Kroenke K, Wiliams JBW. Vali-
dation and utility of a self report version of
PRIME-MD: the PHQ primary care study. JAMA
1999;282:1737-44.

20. Spitzer RL, Wiliams JBW, Kroenke K,
Hornyak R, McMurray J. Validity and utility of the
PRIME-MD patient health questionnaire in
assessment of 3000 obstetric-gynecologic pa-
tients: the PRIME-MD Patient Health Question-
naire Obstetrics-Gynecology Study. Am J
Obstet Gynecol 2000;183:759-69.

21. Torrance GW. Measurement of health state
utilities for economic appraisal. J Health Econ
1986;5:1-30.

22. Wu JM, Fulton RG, Amundsen CL,
Knight SK, Kuppermann M. Patient preferences
for different severities of and treatments for
overactive bladder. Female Pelvic Med Reconstr
Surg 2011;17:184-9.

23. Allison PD. Missing data. Thousand Oaks,
CA: Sage Publications; 2002.

24, Rubin DB. Multiple imputation for nonre-
sponse in surveys. New York: Wiley; 1987.

25. Meng XL, Rubin DB. Performing likelihood
ratio tests with multiply-imputed data sets. Bio-
metrika 1992;79:103-11.

26. Kroenke K, Spitzer RL, Willams JBW. The
PHQ-9: validity of a brief depression severity
measure. J Gen Intern Med 2001;16:606-13.
27. Yawn BD, Pace W, Wollan PC, et al.
Concordance of Edinburgh postnatal depres-
sion scale (EPDS) and patient health question-
naire (PHQ-9) to assess increased risk of
depression among postpartum women. J Am
Board Fam Med 2009;22:483-91.

FEBRUARY 2015 American Journal of Obstetrics & Gynecology 229.e7


http://refhub.elsevier.com/S0002-9378(14)00921-1/sref1
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref1
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref1
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref1
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref2
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref2
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref2
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref2
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref3
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref3
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref3
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref3
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref3
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref3
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref4
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref4
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref4
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref5
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref5
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref5
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref5
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref6
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref6
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref6
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref6
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref7
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref7
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref7
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref7
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref7
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref8
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref8
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref8
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref8
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref9
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref9
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref9
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref9
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref10
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref10
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref10
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref10
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref11
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref11
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref11
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref12
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref12
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref12
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref12
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref13
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref13
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref13
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref13
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref14
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref14
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref14
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref14
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref15
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref15
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref15
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref15
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref15
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref15
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref16
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref16
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref16
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref16
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref16
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref17
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref17
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref17
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref17
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref17
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref18
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref18
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref18
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref18
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref18
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref19
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref19
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref19
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref19
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref20
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref20
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref20
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref20
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref20
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref20
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref20
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref21
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref21
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref21
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref22
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref22
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref22
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref22
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref22
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref23
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref23
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref24
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref24
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref25
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref25
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref25
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref26
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref26
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref26
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref27
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref27
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref27
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref27
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref27
http://refhub.elsevier.com/S0002-9378(14)00921-1/sref27
http://www.AJOG.org

	Mode of delivery and postpartum depression: the role of patient preferences
	Materials and Methods
	Results
	Comment
	References


