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Psyche: The 5th ‘P’ and its Associated Impact on the Second Stage of Labor
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ABSTRACT

OBJECTIVE: Patients with depression during labor dis-
play dysregulated patterns of oxytocin release and this
may impact second stage of labor. The objective of this
study was to evaluate the association between maternal
preconception and antenatal depressive disorders on the
duration of second stage of labor and perinatal outcomes.

STUDY DESIGN: Secondary analysis of patients enrolled
in the Behavioral and Mood in Mothers, Behavior in In-
fants study who reached the second stage of labor. Par-
ticipants were assigned to: pre-conception only major
depressive disorder (MDD), prenatal major depressive
disorder, and non-depressed controls. Primary outcome
was prolonged second stage of labor. Secondary outcomes
included perinatal morbidities.

RESULTS: 172 patients were included. 24.4% (42/172)
participants had preconception-only MDD, 42.4%
(73/172) patients had prenatal MDD, and 33.1% (57/172)
patients had as non-depressed controls. The adjusted
pair-wise analysis between groups showed no significant
difference in the duration of second stage. No statistical-
ly significant differences were noted between groups for
adverse neonatal outcomes.

CONCLUSION: Maternal depressive disorders did not
impact length of second stage of labor or immediate peri-
natal outcomes.
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INTRODUCTION

The adage of the “Four P’s” of labor has been described for
decades. The “P’s” are defined as power (strength of contrac-
tions/pushing), passage (shape of maternal pelvis), passenger
(size of fetus) and position (of the fetus with respect to the
pelvis).! Although there are many other factors that con-
tribute to the outcome of the second stage of labor, such as
maternal height, age, parity, presence of diabetes, epidural
anesthesia, and fetal position, the four “P’s” remain clini-
cally important and relevant to the success and/or length of
the second stage of labor.>?

There has been consideration of a “5th P,” defined as “psy-
che,” which reflects the psychologic state of the parturient.!
Maternal psychiatric disorders are commonly encountered
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during pregnancy, with an incidence of depression in approx-
imately 12% of pregnancies.* Depression in pregnancy is
associated with poor perinatal outcomes including preterm
birth, fetal growth restriction (FGR), and low birth weight.>*
In addition, maternal depression frequently co-occurs with
other factors that are linked to adverse pregnancy out-
comes, such as smoking, substance abuse, hypertension,
and diabetes.”

Previous studies have shown an association between
maternal anxiety and catecholamine levels which result in
a longer duration of labor.”!° Interestingly, maternal anxi-
ety has been proposed to have developed as an evolutionary
advantage to early humans, who had to evade predators in
order to survive.!! Anxiety could have represented a response
that prioritized survival. Additionally, there is some evi-
dence that patients with depression during labor display dys-
regulated patterns of oxytocin release, which suggests that
maternal “psyche” may have a biologically plausible impact
on dysfunctional labor.

Maternal depression has the potential to play a role in
second stage of labor duration and could influence maternal
pushing ability. Prior studies of the second stage of labor,
have yielded inconsistent data regarding the optimal time to
intervene by operative vaginal birth or cesarean birth during
prolonged second stage labor.'>'* Prolonged second stage of
labor has been associated with maternal complications such
as chorioamnionitis and obstetric anal sphincter injury, and
neonatal outcomes are mixed after a prolonged second stage
of labor.’>'” There is limited evidence investigating links
between maternal depressive disorders and the duration of
the 2nd stage of labor despite known complications related
to a prolonged 2nd stage of labor. It is important to under-
stand the relationship between depression and the duration
of the second stage as depression could potentially contribute
to increased maternal and neonatal morbidity during labor.

Thus, we wanted to examine a potential association
between patients with preconception only or pregnancy
associated major depressive disorder (MDD) on the out-
comes of the second stage of labor. We hypothesized that
maternal depression would influence maternal pushing abil-
ity and therefore increase the length of the second stage of
labor. The objective of this study was to evaluate the effect
of preconception and prenatal MDD on the duration of the
second stage of labor. Secondary outcomes regarding mater-
nal and neonatal outcomes related to the second stage of
labor were also evaluated.
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MATERIALS AND METHODS

This is a secondary analysis of women enrolled in the Behav-
ioral and Mood in Mothers, Behavior in Infants (BAMBI)
study, which was performed between March 2008 and Jan-
uary 2013 in Rhode Island. The BAMBI study was a pro-
spective study over-sampled for women with prenatal and
preconception MDD examining several behavioral and bio-
chemical outcomes in pregnant women and their infants.'®
For this analysis, we included patients with non-anomalous,
singleton gestations in cephalic presentation who reached
the second stage of labor.

Patients were assigned to one of three groups: preconcep-
tion-only MDD, prenatal MDD, and non-depressed control.
The preconception MDD group included women with a
history of one or more lifetime major or minor depressive
episodes before the current pregnancy and conception win-
dow. The prenatal MDD group included women who met
criteria for major or minor depressive episode at any time
during the current pregnancy or within three months of con-
ception. Patients in the prenatal MDD group included those
with and without episodes of lifetime preconception MDD.
Control patients were free of lifetime and current mood
disorder diagnoses.

Participants completed up to three interviews between
18 and 39 weeks of pregnancy, and immediately post-birth
interview on postpartum day one or two, and an interview
at one month postpartum. Evaluation for prenatal MDD
included the 3" trimester and immediate postpartum period
during the birthing hospitalization. At the first interview,
patients completed the mood, anxiety and psychotic screen
modules of the Structured Clinical Interview for Diagnostic
and Statistical Manual of Mental Disorders, Fourth Edition,
Text Revision (DSM-IV-TR) Axis I Disorders-Research Ver-
sion, Non-patient Edition.!” Major depressive episodes were
based on DSM-IV criteria; minor depressive episodes were
based on DSM-IV appendix B criteria. Patients reported on
lifetime and current mood disorders during the first inter-
view. At each subsequent interview, the Structured Clinical
Interview for DSM-IV current mood disorders module was
administered to assess for major/minor depressive episodes
since the prior assessment.

Patients also completed the Inventory of Depressive Symp-
tomatology-Self-Rated (IDS-SR) at each prenatal interview,
which included four-point Likert ratings of 21 depressive
symptoms over the previous week.? This study converted
IDS scores into Quick Inventory of Depression Sympto-
mology (QIDS) scores to quantify the level of depression,
since the QIDS scores incorporate the specific areas (mood,
interest/pleasure in activities, weight/appetite, sleep, psy-
chomotor agitation/retardation, fatigue, self-criticism, con-
centration, thoughts of death/suicide) used to categorize
depressive disorders in the DSM-IV.”” QIDS was designed
to measure overall severity of the MDD by assessing each
of the nine symptom domains that define the syndrome.
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The IDS assesses the same nine domains and other com-
monly associated symptoms (e.g., anxiety, irritability). The
total QIDS scoring system ranges from 0 to 27 to quantify
the degree of depression; a score of less than 5 indicates
no depression, 6 to 10 signifies mild depression, 11 to 15
is moderate depression, 16 to 20 is consistent with severe
depression, and a score greater than 20 is concerning for very
severe depression.

In addition, Hamilton Anxiety Rating Scale (HAM-A) total
scores were utilized to quantify the level of anxiety in study
patients.?! This scale uses 14 items that are scaled from 0 to
4 to quantify the level of anxiety; a score less than 17 is char-
acterized as mild anxiety, 18 to 24 is mild/moderate anxiety,
and a score greater than 24 represents severe anxiety.

The primary outcome was prolonged second stage of labor.
The American College of Obstetricians and Gynecologists
(ACOG) define a prolonged second stage of labor as greater
than 2 hours in multiparous patients (3 hours with epidural
anesthesia) and 3 hours in primiparous patients (4 hours with
epidural anesthesia).?> The definition used for prolonged sec-
ond stage of labor in this study was greater than three hours,
given that the patients included in the study were a combi-
nation of nulliparas and multiparas, with mixed usage of epi-
dural anesthesia and because the BAMBI data was collected
prior to 2014 and before new guidelines were implemented.

Maternal secondary outcomes included mode of birth,
presence of shoulder dystocia, indication for cesarean birth
(CB) (if applicable), duration of second stage of labor, rup-
ture of membrane (ROM) type, i.e., spontaneous or artifi-
cial, and social services utilization. In addition, QIDS and
HAM-A scores from maternal interviews were examined in
the prenatal MDD group to evaluate if timing of diagnosis of
prenatal MDD during pregnancy was associated with a pro-
longed second stage of labor. Neonatal outcomes included
birthweight, growth percentile, small for gestational age cat-
egorization, presence of meconium during birth, jaundice,
special care admission, and neonatal intensive care unit
(NICU) admission.

Univariate assessments of all variables were examined.
Bivariable comparisons between the preconception MDD
and prenatal MDD were performed using Wilcoxon rank-
sum for continuous variables. The Kruskal-Wallis test was
used for comparisons between the three groups. Categorical
variables were compared using Fisher’s exact test. Simple
and multivariable linear regression models were used to
examine the association between depression study groups
and duration of 2™ stage. Duration of the second stage of
labor was log-transformed in order to approximate normal
distribution. Statistical analysis was performed using Stata/
SE 15.1 (College Station, TX).

The institutional review board at Women and Infants Hos-
pital considered this study exempt since this was a second-
ary analysis using de-identified data set.
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RESULTS

A total of 172 patients were included
for analysis. 42 patients were charac-
terized as having preconception only
MDD (42/172, 24.4%), 73 patients
were categorized as having prenatal
MDD, (73/172,42.4%) and 57 patients
33.1% (57/172, 33.1%) patients were
classified as the control group. The
demographic data of included patients
were significantly different for mater-
nal age, parity, race, insurance type
(Table 1). The preconception only
MDD group included 57.1% (25/41)
nulliparas and 80.5% (33/41) utilized
epidural anesthesia. The prenatal
MDD group included 47.9% (34/69)
nulliparas and 76.8% (53/69) utilized
epidural anesthesia. Lastly, the con-
trol group included 70.2% (40/55)
nulliparas and 81.8% (45/55) utilized
epidural anesthesia.

The second stage of labor was pro-
longed in 13.8% (4/29) of the precon-
ception MDD group, in 8.3% (4/48) of
the prenatal MDD group, and 10.0%
(4/40) of the control group (p = 0.69).
The average duration of the second
stage of labor was 64.0, 56.6, and 81.7
minutes for the preconception MDD,
prenatal MDD, and control groups,
respectively (p = 0.08). Maternal out-
comes are seen in Table 2. 75.6%
(31/41) of patients delivered vaginally
in the preconception MDD group,
85.9% (61/71) delivered vaginally in
the prenatal MDD group, and 81.8%
(45/55) delivered vaginally in the con-
trol group (p =0.38). There was a statis-
tically significant difference between
the groups with regards to number of
CB’s due to arrest of descent. Of the
patients that delivered via CB in the
second stage of labor, arrest of descent
was the indication for 10% of the pre-
conception MDD group (1/10), 60%
of the prenatal MDD group (6/10),
and 70% of the control group (7/10)
(p = 0.02). In addition, there was a
statistically significant difference in
the utility of hospital social services,
which was more common in the pre-
natal MDD group at 68.6% (n=70)
in comparison to the preconception
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Preconception | Prenatal major | Control p-value
only major depression (n=57)
depression disorder
disorder (n=42) (n=73)
Maternal age, Mean (SD) 28.0 (4.9) 25.4 (5.4) 25.8 (5.7) 0.02¢
Gestational age at birth, Mean (SD) 39.8 (1.0) 39.7 (1.0) 39.9 (0.96) | 0.64%
Pre-pregnancy BMI (kg/m2) 26.9 (7.1) 26.3 (7.5) 23.9 (3.8) 0.112
Mean (SD)
Parity, Median (Min-Max) 0 (0-4) 1 (0-6) 0 (0-5) 0.03?
Race

Al/AN 1(2.4) 0(—) 1(1.8) 0.02°

Asian 2 (4.8) 2(2.8) 4 (7.0)

NH/PI 0(=) 1(1.4) 0(=)

Black 2 (4.8) 15 (20.8) 10 (17.5)

White 30 (71.4) 26 (36.1) 28 (49.1)

Multiracial 3(7.1) 9 (12.5) 4 (7.0)

Unknown 4 (9.5) 19 (26.4) 10 (17.5)

Ethnicity

Hispanic/Latino 8 (19.1) 27 (38.0) 14 (24.6) 0.332

Portuguese 1(2.4) 2(2.8) 3(5.3)

Cape Verdean 1(2.4) 4 (5.6) 1(1.8)

Not Hispanic/Latino 30 (71.4) 33 (46.5) 32 (56.1)

Other 2 (4.8) 4 (5.6) 5 (8.8)

Unknown 0(—) 1(1.4) 2(3.5)

Insurance type

Public 16 (40.0) 52 (77.6) 29 (52.7) | <0.0012

Private 24 (60.0) 14 (20.9) 25 (45.5)

Both public and private 0(—-) 1(1.5) 1(1.8)
3rd Trimester Depression Symptoms®

Mean (SD) 4.4 (3.3) 7.2 (4.3) 2.9 (2.5) <0.01

Median (Min-Max) 4 (0-12) 7 (0-19) 3 (0-9)

IQR (Q1-Q3) (2-6) (4-10) (0-4)
3rd Trimester Anxiety Symptomsf

Mean (SD) 8.1 (6.3) 10.1 (4.9) 4.8 (3.5) <0.012

Median (Min-Max) 7 (0-28) 10 (0-23) 4 (0-15)

IQR (Q1-Q3) (4-12) (7-13) (2-7)
Antidepressant use 12.4) 7 (9.6) 1(1.8) 0.13®
Epidural 33 (80.5) 53 (76.8) 45 (81.8) 0.81°
Induction 12 (29.3) 20 (28.6) 21(38.2) 0.51°
Oxytocin 25 (59.5) 34 (46.6) 35 (61.4) 0.19°

Categorical data are N(%)
2 Kruskal-Wallis
b Fisher's exact test

¢ Depression at delivery QIDS score immediately post partum
4 Anxiety symptoms at delivery- HAM-A score

¢ 3rd Trimester Depression- QIDS score 3rd trimester

3rd Trimester Anxiety- HAM-A score 3rd trimester

Note: The total QIDS scoring system ranges from 0 to 27 to quantify the degree of depression; a score of less
than 5 indicates no depression, 6 to 10 signifies mild depression, 11 to 15 is moderate depression, 16 to 20 is
consistent with severe depression, and a score greater than 20 is concerning for very severe depression. In addi-
tion, Hamilton Anxiety Rating Scale (HAM-A) total scores were utilized to quantify the level of anxiety in study
patients.?® This scale uses 14 items that are scaled from 0 to 4 to quantify the level of anxiety; a score less than
17 is characterized as mild anxiety, 18 to 24 is mild/moderate anxiety, and a score greater than 24 represents

severe anxiety

Total n for each variable range from 69-73 for prenatal depression, 38-42 for preconception depression and

55-57 for control.

Abbreviations: SD- standard deviation, Min- minimum, Max- maximum, IQR- interquartile range, BMI- body
mass index, Al/AN- American Indian / Alaska Native, NH/PI- Native Hawaiian / Pacific Islander
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Preconception only major depression Prenatal major depression disorder Control p-value
disorder (n=42) (n=73) (n=57)
Prolonged 2nd stage (>3hrs) 4 (13.8) 4 (8.3) 4 (10.0) 0.69a
Spontaneous vaginal birth 31 (75.6) 61 (85.9) 45 (81.8) 0.38a
Cesarean birth 10 (24.4) 10 (14.1) 10 (18.2) 0.38a
Forceps assisted 0(—) 2(3.4) 0(—) 0.50a
Vacuum assisted 0(—) 5(8.5) 2 (4.4) 0.28a
Shoulder dystocia 1@3.2) 2(3.4) 0(—) 0.46a
Indication for CB
Elective 0(—) 2 (20.0) 1(10.0) 0.75a
Nonreassuring fetal status 6 (60.0) 6 (60.0) 6 (60.0) 1.00a
Arrest of descent 1(10.0) 6 (60.0) 7 (70.0) 0.02a
Total time of 2nd stage (minutes)
Mean (SD) 64.0 (87.0) 56.6 (71.9) 81.7 (86.7) 0.08a
Median (Min-Max) 23.0 (7.0-349.9) 23.0 (2.0-330.0) 49.0 (9.0-397.0)
Rupture of membranes type
Spontaneous 13 (32.5) 28 (40.6) 24 (43.6) 0.93a
Assisted 20 (50.0) 30 (43.5) 25 (45.5)
Unknown 6 (15.0) 9 (13.0) 5(9.1)
C-section 1(2.5) 2(2.9) 1(1.8)
Hospital social services 15 (36.6) 48 (68.6) 17 (30.9) <0.001a
Categorical data are N(%)
aFisher's exact test
Total n for each variable ranges from 10-73 for prenatal depression, 10-42 for preconception depression and 10-57 for control.
Abbreviations: CB-Cesarean birth, SD-standard deviation, Min-minimum, Max-maximum
Table 3. Crude and Adjusted Linear Regression Models for Duration of Second Stage of Labor"
Depression study group B coefficient (95% Cl) p-value Adjusted B (95% CI)2 p-value
Control Referent Referent Referent Referent
Preconception only major depression disorder -0.45 (-0.99, 0.08) 0.09 -0.44 (-0.98, 0.11) 0.11
Prenatal major depression disorder 0.53 (-1.01, -0.06) 0.03 -0.26 (-0.75, 0.22) 0.28

"Duration of 2nd stage log-transformed to approximate normal distribution
2 Adjusted for age, race, gravidity, parity and insurance type

MDD (36.6% (15/41)) and control groups (30.9% (17/55))
(p < 0.001).

Pair-wise analysis between groups (preconception-only
MDD versus control, prenatal MDD versus control and pre-
conception-only MDD versus prenatal MDD) showed no sig-
nificant difference in the duration of the second stage of labor
between any of the groups after adjustment for confounders.

When linear regression was utilized to compare the three
groups to the log-transformed duration of the second stage of
labor, the preconception-only MDD group was noted to have
a shorter duration of the second stage of labor compared to
the control group; however, after adjusting for confounders,
no statistically significant difference was noted (Table 3).

When we evaluated the data to determine if timing of
depression or anxiety (3rd trimester versus during the deliv-
ery hospitalization) impacted the length of second stage,
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there was no difference in length of second stage of labor
(Table 5).

Neonatal outcomes are shown in Table 4. No statistically
significant differences were noted between the groups. The
mean birth weight was 3458 grams in the preconception
MDD group, 3356 grams in the prenatal MDD group, and
3420 grams in the control group (p = 0.47). NICU admission
4.9% (2/41) in the preconception MDD group, was 2.9%
(2/70) in the prenatal MDD group, and 12.7% (7/55) in the
control group, (p = 0.09).

The QIDS and HAM-A scores did not differ in women
with MDD between the third trimester and postpartum
period for women with prolonged second stage of labor or
normal second stage of labor. The QIDS and HAM-A scores
were similar for women with MDD regardless of length of
the second stage of labor (Table 5).
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Table 4. Neonatal Outcomes by Classification of Maternal Depression

Preconception only major depression Prenatal major depression disorder Control p-value
disorder (n=42) (n=73) (n=57)

Birthweight (grams) Mean (SD) 3458 (415) 3356 (463) 3420 (409) 0.472
Growth percentile Mean (SD) 49 (25.9) 44.1 (27.1) 45.8 (24.3) 0.62°
SGA (<10%) 1(2.5) 1(1.6) 2 (3.6) 0.15°
Oxygen 5(12.2) 7 (10.1) 8(14.6) 0.76°
Intubation 2 (4.9) 3(4.4) 2 (3.6) 1.00°
Delee suction 6 (14.6) 6 (8.7) 3 (5.5) 0.31°
Chest physiotherapy 1(2.4) 1(1.5) 1(1.8) 1.00°
Meconium during birth 6(14.6) 19 (27.5) 13 (23.6) 0.29°
Special care admission 1(2.4) 1(1.4) 1(1.8) 1.00°
NICU admission 2(4.9) 2(2.9) 7(12.7) 0.09°
NICU length of stay (hours) (n=2) (n=2) (n=7) 0.132
Mean (SD) 85.3 (117.0) 19.0 (24.0) 108.7 (66.0)

Jaundice 35 (85.4) 55 (79.7) 46 (83.6) 0.76°

Categorical data are N (%)

2 Kruskal-Wallis

b Fisher's exact test

Total n for each variable were 55 for prenatal depression, 69-70 for preconception depression and 40-41 for control unless otherwise noted.

Abbreviations: SD-standard deviation, Min-minimum, Max-maximum, IQR-interquartile range, SGA-small for gestational age, NICU-Neonatal intensive care unit

Table 5. Prolonged Second Stage of Labor based on Timing of Maternal Depression during Pregnancy

No prolonged 2nd stage (n=107) Prolonged 2nd stage (n=13) p-value®
Depression at delivery®
Mean (SD) 4.6 (3.5) 3.9 (2.8) 0.75
Median (Min-Max) 4 (0-14) 4 (0-8)
IQR (Q1-Q3) (2-6) (1-6)
Anxiety symptoms at delivery®
Mean (SD) 5.9 (4.6) 5.4(2.2) 0.93
Median (Min-Max) 5 (0-21) 5(2-9)
IQR (Q1-Q3) (3-9) (3-7)
3rd Trimester Depression?
Mean (SD) 5.2 (4.1) 3.9(2.9) 0.39
Median (Min-Max) 4 (0-19) 4 (0-9)
IQR (Q1-Q3) (2-7) (2-6)
3rd Trimester Anxiety®
Mean (SD) 7.9 (56.4) 6.7 (4.4) 0.66
Median (Min—Max) 7 (0-28) 7 (1-15)
IQR (Q1-Q3) (4-10) (2-10)

*Wilcoxon rank-sum

Total n for each variable range from 10-73 for prenatal depression, 10-42 for preconception depression and 10-57 for control.

b Depression at delivery" QIDS score immediately post partum

¢ Anxiety symptoms at delivery- HAM-A score

4 3rd Trimester Depression- QIDS score 3rd trimester

¢ 3rd Trimester Anxiety- HAM-A score 3rd trimester

Note: The total QIDS scoring system ranges from 0 to 27 to quantify the degree of depression; a score of less than 5 indicates no depression, 6 to 10 signifies mild de-
pression, 11 to 15 is moderate depression, 16 to 20 is consistent with severe depression, and a score greater than 20 is concerning for very severe depression. In addition,
Hamilton Anxiety Rating Scale (HAM-A) total scores were utilized to quantify the level of anxiety in study patients.? This scale uses 14 items that are scaled from O to 4 to
quantify the level of anxiety; a score less than 17 is characterized as mild anxiety, 18 to 24 is mild/moderate anxiety, and a score greater than 24 represents severe anxiety
Total n for each variable range from 69-73 for prenatal depression, 38-42 for preconception depression and 55-57 for control.

Abbreviations: SD- standard deviation, Min- minimum, Max- maximum, IQR- interquartile range
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DISCUSSION

Principal Findings

This study showed no association between maternal precon-
ception MDD or maternal prenatal MDD and the duration
of the second stage of labor. There was an increase in CB per-
formed for arrest of descent in the prenatal MDD and control
groups compared to the preconception only MDD group, as
well as an increase in hospital social services utilization in
the prenatal MDD group. There were no statistically signif-
icant differences in neonatal outcomes. In addition, analy-
sis of continuous depression and anxiety levels showed that
there was no association between depression and anxiety
severity during 3rd trimester or at delivery and the presence
of a prolonged second stage of labor. The results of this study
suggest that the fifth “P” for maternal psyche — at least in
terms of depression — may not be connected with clinically
measurable outcomes in relation to the second stage of labor.

Results
There are limited studies in the literature which examine
an association between maternal preconception or maternal
prenatal MDD and the length of the second stage of labor.
While one prior study showed that women with depression
have more dysregulated patterns of oxytocin release when
assigned with tasks that stimulate oxytocin release, thus
one could infer a potential effect of depression on oxytocin
release during labor, this study was not performed in a labor
setting.!? Oxytocin regulation is also likely more important
in the first stage of labor compared with the second stage.
Several studies by Lederman et al. show a correlation
between maternal anxiety and catecholamine levels, leading
to an association with a longer duration of the first stage
of labor. These studies examined patient anxiety through
subjective reports as well as from objective observations by
medical/nursing staff, which may have decreased external
validity. In addition, these studies exclusively analyzed the
first stage of labor.”°

Clinical implications

Although there was no significant difference in the second
stage of labor duration between the groups, there were more
CB’s performed due to arrest of descent in the control group
(70%, 7/10) and the prenatal MDD group (60%, 6/10), com-
pared to the preconception-only MDD group (10%, 1/10) (p
= 0.02). This finding is likely related to the small number of
patients included in this study. Post-hoc analyses are limited
to the dataset that is used, and so it is unclear if other factors
may have played a role in these second stage CB’s, especially
since non-reassuring fetal status also played a role in the
control group (60%, 6/10), the prenatal MDD group (60%,
6/10), and the preconception MDD group (60%, 6/10). There
could certainly be overlap in indications for mode of deliv-
ery, with some patients having multiple indications for CB.
In addition, it is unclear whether other interventions were
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considered, such as manual rotation, operative vaginal birth,
or allowing more time in the second stage. Neonatal out-
comes were similar in all three groups, which is consistent
with a previous study that demonstrated no adverse neona-
tal outcomes in pregnancies with a prolonged second stage
of labor.2® QIDS scores and HAM-A were similar between
women with prolonged second stage and women with a
normal second stage, however the small sample size of the
prolonged second stage group could have influenced these
results and so further studies to examine these relationships
are needed.

The protocol of the BAMBI study specifically differen-
tiated between preconception and prenatal MDD in order
to elucidate the connection of prenatal and preconception
MDD on programming of fetal hypothalamic-pituitary-ad-
renal (HPA) axis regulation.'® This is important because
patients with preconception MDD could have confounders
such as hormonal alterations from previous lifetime episodes
of depression or a possible genetic predisposition to depres-
sion. Therefore, the BAMBI study was able to specifically
examine the impact of prenatal MDD. The results demon-
strated that in some patients, prenatal MDD showed more
significant fetal glucocorticoid regulation than in precon-
ception MDD or controls. This design allowed our second-
ary analysis to specifically differentiate between the effects
of preconception-only and prenatal MDD on the duration of
the second stage of labor.

Research implications

This information is important and may play a role in labor
management of patients with MDD. The BAMBI study
showed that women with prenatal MDD, in comparison to
women with preconception MDD had an increased impact
on fetal HPA axis, which could alter long term health and
behavioral outcomes in these infants.'® Given the preva-
lence of maternal depression and the impact that it has on
other pregnancy outcomes, future studies are required to
further elucidate the impact of preconception and prenatal
MDD on other aspects of labor. Additionally, studies are
needed to explore the need for oxytocin dose and duration as
well. Furthermore, given that this was performed in a small
population of mixed parity and mixed use of labor analgesia,
it will be important to confirm in a larger study focusing
on nulliparous patients, where an established threshold for
prolonged second stage can be utilized.

Strengths and limitations

The major strength of our study is the design of the original
protocol which included the utility of specific DSM crite-
ria, depression and anxiety severity scores, therefore incor-
porating standardized assessments that provided validated
and objective data. Since our study is one of the first in the
literature to examine thelink between preconception and
prenatal MDD on the duration of the second stage of labor,
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the utilization of these standardized assessments improves
the replicability of this study and may establish preliminary
data for future studies to further examine the connection
between maternal depression and labor.

Limitations to this study include that the baseline char-
acteristics differed between the groups such as age, parity,
insurance type and history of panic disorder or post-trau-
matic stress disorder. While these variables were adjusted
for in multivariable analysis, omitted-variable bias may still
exist. In addition, prolonged second stage was defined as
duration of greater than 3 hours due to the small number
of patients in the sample size and due to the fact that data
collected for the original BAMBI study was prior to 2014 and
before new guidelines were implemented. Therefore, our
results did not account for the possible confounding effects
of parity and epidural anesthesia, which may have been sig-
nificant.?* Another limitation with this data set, as with all
post-hoc analyses on labor, is the difficulty in accurately
measuring the duration of the second stage of labor, since
the second stage is not documented until a vaginal exam
shows complete dilation, and the true second stage of labor
duration is frequently underestimated. Lastly, the authors
acknowledge the limitation regarding granularity of oxyto-
cin use and dose during participants labor course as well as
the moderate sample size.

CONCLUSIONS

There was no association noted between preconception or
prenatal MDD during pregnancy and prolonged duration of
the second stage of labor in this cohort. Further research is
needed to determine if maternal depression impacts other
aspects of labor.

References

1. Gill P, Henning JM, Van Hook MJ. Abnormal Labor. StatPearls.
Treasure Island (FL)2020.

2. Piper JM, Bolling DR, Newton ER. The second stage of labor:
factors influencing duration. Am J Obstet Gynecol. 1991;165(4
Pt 1:976-979.

3. Schiessl B, Janni W, Jundt K, Rammel G, Peschers U, Kainer F. Ob-
stetrical parameters influencing the duration of the second stage
of labor. Eur J Obstet Gynecol Reprod Biol. 2005;118(1):17-20.

4. Bennett HA, Einarson A, Taddio A, Koren G, Einarson TR. Prev-
alence of depression during pregnancy: systematic review. Ob-
stet Gynecol. 2004;103(4):698-709.

5. Alder J, Fink N, Bitzer J, Hosli I, Holzgreve W. Depression and
anxiety during pregnancy: a risk factor for obstetric, fetal and

neonatal outcome? A critical review of the literature. ] Matern
Fetal Neonatal Med. 2007;20(3):189-209.

6. Mochache K, Mathai M, Gachuno O, Vander Stoep A, Kumar M.
Depression during pregnancy and preterm delivery: a prospec-
tive cohort study among women attending antenatal clinic at
Pumwani Maternity Hospital. Ann Gen Psychiatry. 2018;17:31.

RIMJ ARCHIVES | JANUARY ISSUE WEBPAGE | RIMS

10.

11.

12.
13.
14.

15.

16.

17.
18.
19.

20.

21.

22.
23.

24.

977 207

CONTRIBUTION

Grote NK, Bridge JA, Gavin AR, Melville JL, Iyengar S, Katon
WJ. A meta-analysis of depression during pregnancy and the risk
of preterm birth, low birth weight, and intrauterine growth re-
striction. Arch Gen Psychiatry. 2010;67(10):1012-1024.
Grigoriadis S, VonderPorten EH, Mamisashvili L, et al. The im-
pact of maternal depression during pregnancy on perinatal out-
comes: a systematic review and meta-analysis. ] Clin Psychiatry.
2013,74(4):e321-341.

Lederman RP, Lederman E, Work B, Jr.,, McCann DS. Anxiety
and epinephrine in multiparous women in labor: relationship
to duration of labor and fetal heart rate pattern. Am ] Obstet
Gynecol. 1985;153(8):870-877.

Lederman RP, Lederman E, Work BA, Jr.,, McCann DS. The re-
lationship of maternal anxiety, plasma catecholamines, and
plasma cortisol to progress in labor. Am ] Obstet Gynecol.
1978;132(5):495-500.

Hishikawa K, Kusaka T, Fukuda T, Kohata Y, Inoue H. Anxiety
or Nervousness Disturbs the Progress of Birth Based on Human
Behavioral Evolutionary Biology. | Perinat Educ. 2019;28(4):
218-223.

Cyranowski JM, Hofkens TL, Frank E, Seltman H, Cai HM,
Amico JA. Evidence of dysregulated peripheral oxytocin release
among depressed women. Psychosom Med. 2008;70(9):967-975.
Gimovsky AC, Berghella V. Randomized controlled trial of pro-
longed second stage: extending the time limit vs usual guide-
lines. Am J Obstet Gynecol. 2016;214(3):361.e361-366.
Gimovsky AC, Guarente J, Berghella V. Prolonged second stage
in nulliparous with epidurals: a systematic review. ] Matern Fe-
tal Neonatal Med. 2017;30(4):461-465.

Sandstrom A, Altman M, Cnattingius S, Johansson S, Ahlberg
M, Stephansson O. Durations of second stage of labor and push-
ing, and adverse neonatal outcomes: a population-based cohort
study. ] Perinatol. 2017;37(3):236-242.

Laughon SK, Berghella V, Reddy UM, Sundaram R, Lu Z, Hoff-
man MK. Neonatal and maternal outcomes with prolonged sec-
ond stage of labor. Obstet Gynecol. 2014;124(1):57-67.

Cheng YW, Hopkins LM, Caughey AB. How long is too long:
Does a prolonged second stage of labor in nulliparous women
affect maternal and neonatal outcomes? Am J Obstet Gynecol.
2004;191(3):933-938.

Stroud LR, Papandonatos GD, Parade SH, et al. Prenatal Major
Depressive Disorder, Placenta Glucocorticoid and Serotoner-
gic Signaling, and Infant Cortisol Response. Psychosom Med.
2016;78(9):979-990.

First MB. Structured clinical interview for DSM-IV axis I disor-
ders. Biometrics Research Department. 1997.

Rush AJ, Gullion CM, Basco MR, Jarrett RB, Trivedi MH. The
Inventory of Depressive Symptomatology (IDS): psychometric
properties. Psychol Med. 1996;26(3):477-486.

Hamilton M. The assessment of anxiety states by rating. Br |
Med Psychol. 1959;32(1):50-55.

Caughey AB, Cahill AG, Guise JM, Rouse DJ. Safe preven-
tion of the primary cesarean delivery. Am J Obstet Gynecol.
2014,210(3):179-193.

Altman MR, Lydon-Rochelle MT. Prolonged second stage of la-
bor and risk of adverse maternal and perinatal outcomes: a sys-
tematic review. Birth. 2006;33(4):315-322.

Spong CY, Berghella V, Wenstrom KD, Mercer BM, Saade GR.
Preventing the first cesarean delivery: summary of a joint Eu-
nice Kennedy Shriver National Institute of Child Health and
Human Development, Society for Maternal-Fetal Medicine, and
American College of Obstetricians and Gynecologists Work-
shop. Obstet Gynecol. 2012;120(5):1181-1193.

JANUARY 2024 RHODE ISLAND MEDICAL JOURNAL 43


http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2024-01.asp
https://www.rimedicalsociety.org

Authors

Alexis C. Gimovsky, MD, Division of Maternal Fetal Medicine,
Department of Obstetrics and Gynecology, Alpert Medical
School of Brown University, Providence, RI.

Stephen S. Rasiah, MD, Division of Maternal Fetal Medicine,
Department of Obstetrics and Gynecology, Alpert Medical
School of Brown University, Providence, RI.

Chrystal Vergara-Lopez, PhD, Center for Behavioral and Preventive
Medicine, The Miriam Hospital; Department of Psychiatry
and Human Behavior, Warren Alpert Medical School, Brown
University, Providence, RIL.

Phinnara Has, MS, Lifespan Biostatistics, Epidemiology and
Research Design, Rhode Island Hospital, Alpert Medical
School of Brown University, Providence, RI.

Nina K. Ayala, MD, Division of Maternal Fetal Medicine,
Department of Obstetrics and Gynecology, Alpert Medical
School of Brown University, Providence, RI.

Laura R. Stroud, PhD, Center for Behavioral and Preventive
Medicine, The Miriam Hospital; Department of Psychiatry
and Human Behavior, Warren Alpert Medical School, Brown
University, Providence, RI.

RIMJ ARCHIVES | JANUARY ISSUE WEBPAGE | RIMS

977 207

CONTRIBUTION

Acknowledgment

Funding: This research was partially supported by ROIMH079153
and RO1DA044504 to LRS. This research was partially sup-
ported by the National Institute of General Medical Sciences
P20GM139767 to LRS with a research project to CVL.

Disclaimer
The views expressed herein are those of the authors.

Disclosures

Competing interests: The authors report no relevant financial or
non-financial interests to disclose.

Correspondence

Alexis Gimovsky, MD

Women & Infants Hospital of Rhode Island
101 Plain St. 7th Floor

Providence, RI, 02905

P 401-274-1122

Fax 401-453-7622

agimovsky@wihri.org

JANUARY 2024 RHODE ISLAND MEDICAL JOURNAL 44


mailto:agimovsky%40wihri.org?subject=
http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2024-01.asp
https://www.rimedicalsociety.org

	COVER
	CONTENTS-Cases, Images in Medicine
	CONTENTS–Contributions
	CONTENTS–Features, News, People, Obituaries
	CASE-Haribhakti
	CASE-Komsani
	CASE-Iheanacho
	CASE-Nuss
	CASE-Rehman
	CASE-Gonzalez
	CASE-Thayer
	IMAGES-John
	IMAGES-Kelly
	CONTRIBUTION-Polnaszek
	CONTRIBUTION-Gimovsky
	HEALTH-Kunchay
	HEALTH–Vital Statistics
	SPOTLIGHT-Szkwarko
	NEWS
	PEOPLE/PLACES

