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Abstract

association between
adverse outcomes,

Introduction: To investigate an
pregnancy intention and maternal
specifically postpartum depression.

Methods: Retrospective cohort study of 1105 pregnant
patients between January 2015 to December 2017 who
presented for prenatal care at optimus clinic (federally qualified
health center). Inclusion criteria included singleton pregnancies
and documented prenatal visit. Multifetal gestations, elective
terminations and anyone with history of cervical insufficiency,
pre-term delivery and/or premature rupture of membranes were
excluded. The primary outcome is postpartum depression
determined by Edinburgh postnatal depression scale at the six
week postpartum visit. Secondary outcomes include incidence
of development of hypertensive disorders in pregnancy,
diabetes in pregnancy, contraception initiation postpartum and
neonatal outcomes measured by Apgar scores and Neonatal
Intensive Care Unit (NICU) admission.

Results: 56.6% of patients classified their pregnancy as
unintended and 43.4% classified their pregnancy as intended.
There was no significant difference found between the groups
related to incidence of postpartum depression (p=0.07). No
significant differences were found for secondary objectives
studied including neonatal outcomes such as NICU admission
or Apgar scores. Initiation of postpartum contraception was
found to be significant, with the intended pregnancy cohort
more likely to use postpartum contraception (89.2%, p=0.04).

Conclusion: More patients with unintended pregnancy
screened positive for postpartum depression (68.6%)
compared to those with intended pregnancies (31.2%, p=0.07).
This can be considered clinically significant given present rates
of unintended pregnancies in the United States and increasing
focus on mental health issues such as postpartum depression.
Pregnancy intention may an additional indicator for healthcare
professionals to highlight interventions, tailor access to
supportive services throughout pregnancy and postpartum to
reduce postpartum depression.
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Keywords: Pregnancy intention; Postpartum depression;
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Introduction

An unintended pregnancy can be either mistimed, such as when a
pregnancy occurs earlier than desired or not desired at all. In 2011,
45% of pregnancies in the United States (US) were considered
unintended, with 27% of pregnancies reported as being wanted later
and 18% not desired. Studies have linked unintended pregnancies with
maternal behaviors such as delayed entry into prenatal care smoking
during pregnancy and delay or early cessation of breastfeeding.
Adverse neonatal health outcomes have been extensively studied.
However, data is limited on the maternal effects of an unintended
pregnancy. Of the studies that have examined maternal health
outcomes related to pregnancy intention, psychological distress is
cited as a significant risk factor [1].

According to the Center for Disease Control and Prevention
(CDCP), postpartum depression is experienced by 10%-15% of
patient’s nationwide. Data from the Pregnancy Risk Assessment
Monitoring System (PRAMS) for 2017 reported a national average of
12.5% postpartum depression, with the rate of postpartum depression
in the state of Connecticut being similar at 12.7%. Postpartum
depression has profound impact on the health and well-being of
mother and child. For mothers, issues related to alcohol and illicit drug
use and persistent depression and anxiety beyond the postpartum
period can also be present. We planned to expand the literature
available on examining the relationship between unintended.
Pregnancies and maternal outcome of postpartum depression. We
hypothesize higher rates of postpartum depression in patients with
unintended pregnancy compared to intended/planned pregnancies [2].

Materials and Methods

Prior to study initiation, a waiver of informed consent was
requested and approved by the Stamford hospital’s institutional review
board of record. Data was retrospectively collected from January 1%,
2015 to December 21%, 2017 for all prenatal and postpartum visits at
the Optimus health care clinic in Stamford, Connecticut. The Optimus
clinic is a Federally Qualified Health Center (FQHC) that provides a
range of services including Obstetrics and Gynecology (OB/GYN) to
uninsured and low income patients in the community. Services are
provided by nurse practitioners, family medicine and OB/GYN
residents with the supervising attending physicians. Patients of all ages
presenting with a singleton pregnancy were included if at least one
prenatal care visit was documented. If multiple initial prenatal visits
were present, the first prenatal visit was used for the study.

Patients were excluded from the study if the pregnancy was
terminated or if there was no documentation of pregnancy intention at
initial prenatal visit as they could not be categorized into a cohort.
Patients with a history of cervical insufficiency, Pre-term Delivery
(PTD) or Premature Rupture of Membranes (PROM) were also
excluded as these are known associated factors that increase risk of
adverse pregnancy outcomes. Demographic and other data points of
interest were retrospectively extracted from the initial prenatal visit
record including age, gestational age at presentation, gravity and
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parity, race, ethnicity, employment, marital status, Body Mass Index
(BMI), total number of prenatal visits, toxic habits such as tobacco/
alcohol/illicit drug use and historical contraceptive use.

The primary objective of this study was to investigate if higher
rates of postpartum depression were diagnosed among persons who
identified their pregnancies as unintended compared to those who
identified as intended/planned pregnancies. Secondary objectives were
to evaluate other areas of maternal morbidity including development
of gestational diabetes, hypertensive disorders in pregnancy, fetal/
neonatal outcomes, initiation and continuation of prenatal care,
contraception initiation postpartum, incidence of subsequent short
interval pregnancy and composite outcome measures that include
CDC’s 21 indicators of severe maternal morbidity that are classified as
unintended outcomes that result in significant consequences to a
woman’s health, including death [3].

Statistical analysis for this research was conducted using SPSS
version 28.0. Pregnancy intention cohorts were divided into
“unintended” and “intended/planned” groups. This was established
through chart review for documentation at the initial obstetric visit if
the patient considered the pregnancy as planned or unplanned. There
was no standardization of how the question was asked by the
healthcare professional. Descriptive analyses were conducted between
pregnancy intention groups (unintended, intended/planned) using the
Chi-square test of the association for categorical variables and group t-
test for continuous variables. Pregnancy outcomes for the variables of
depression (based on a stratified Edinburgh Postnatal Depression
Scale (EPDS) score less than nine or nine or greater, gestational
diabetes, hypertensive diagnosis, postpartum contraceptive use and
Neonatal Intensive Care Unit (NICU) admission were analyzed using
Chi-square tests.

To measure our primary objective of postpartum depression, the
EPDS was utilized which is a commonly used, validated, multilingual,
ten item depression screening tool based on the participant reflecting
on the past seven days. It is completed at the patient’s six week
postpartum visit. At Optimus, a cutoff score greater than nine is
considered a positive screen for depression at which further
management options would be discussed. A score greater than eleven
however would trigger a referral to behavioral health for more
specialized discussion however clinical judgment should always be
used including when scores don’t meet the recommended cutoff.
EPDS scores were collected from participant’s medical record chart if
the visit was attended and the score was documented.

An omnibus p-value of 0.05 was used for the determination of
statistical significance for all tests. There were no corrections applied
to the data for multiple comparisons as this research was exploratory
in nature. No missing value imputation methods were used because
data could not be assumed to be missing at random or completely at

random and the MAR and MCA are assumptions that could not be
validated [4].

Results

Of 1,105 patients seen at Optimus clinic during the study period,
801 patients met the inclusion criteria with 304 patients excluded
based on exclusion criteria or absence of documentation of pregnancy
intention at the initial OB visit (Figure 1). 56.6% (n=453) classified
their pregnancy as unintended and 43.4% (n=348) were identified as
intended/planned.

Assessed for eligibility (n=1,103) |

Esxcluded (n=304)
No documentation of pregnancy intention: 207
History of PPROMPTL/carvical insufficiency 91
Included
(a=801) No delivery'postpariom wisit 32
Pregnancy termination or miscarriage: 32

Multifetal gestation: 13

Unintended pregnancies (n=433) 56 6% Tntended pregnancies (n=348)434%

Figure 1: Flow chart of study participants.

Most of our population identified themselves as of white race and
of hispanic and/or latinx ethnicity. Differences were observed between
the study groups for age at initial prenatal visit, with the mean age
being higher at 30 years old in intended cohort versus 28 years old in
the unintended pregnancy cohort (p=0.002). Another difference was
seen related to marital status, with 26.3% of patients in the unintended
pregnancy cohort being married compared to 44.8% (p<0.001) in the
intended pregnancy cohort. Participants who were employed were less
likely to have unintended pregnancies (34.7%), compared to those
who were unemployed (65.3%, p=0.01) [5]. A difference was also
found related to gestational age at presentation of the initial prenatal
visit (p=0.0003) with 12 weeks being the mean gestational age among
those with intended pregnancies as compared to 14 weeks among
those with unintended pregnancies. A higher percentage of patients
reported use of pre-conception contraception in the unintended
pregnancy group (43.4%) compared to 26.7% in the intended
pregnancy cohort (p=0.007). On further breakdown, oral contraceptive
pills (42.5%) followed by condom use (34.3%; p=0.003) were used for
patients describing their pregnancy as unintended (Table 1).

Variable Pregnancy intention P-value
Intended (n=348) Unintended (n=453)

Age 30.19 (5.40) 28.86 (6.60) 0.002

BMI 27.17 (4.49) 27.43 (5.19) 0.45

Race

White 324 (93.1%) 421 (92.9%) 0.001
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African American 6 (1.7%) 26 (5.7%)
Asian 11 (3.2%) 4 (0.9%)
Others 7 (2%) 2 (0.4%)

Marital status

(weeks)

Single 89 (25.6%) 200 (44.2%) <0.0001
Relationship 98 (28.2%) 124 (27.4%)

Married 156 (44.8%) 119 (26.3%)

Divorces 2 (0.6%) 7 (1.6%)

Others 3 (0.9%) 3 (0.7%)

Education

Primary school 80 (30.3%) 101 (28.9%) 0.13
High school 116 (43.9%) 184 (52.6%)

Some college 30 (11.4%) 29 (8.3%)

College degree 38 (14.4%) 35 (10%)

Post-bachelor 0 1(0.3%)

Currently employed

Yes 113 (44.5%) 119 (34.7%) 0.02
No 141 (55.5%) 224 (65.3%)

Pre-conception contraceptive use

Yes 28 (26.7%) 56 (43.4%) 0.007
No 77 (73.3%) 73 (56.6%)

Pre-conception contraceptive type

OCPs 12 (36.4%) 31 (42.5%) 0.003"
Nexplanon 3(9.1%) 1(1.4%)

Depo 3(9.1%) 8 (11%)

IUD 7 (21.2%) 4 (5.5%)

Condoms 3(9.1%) 25 (34.3%)

Others 5(15.2%) 4 (5.5%)

Gestational age at initial OB visit 12.55 (5.54%) 14.11 (6.39%) 0.0003

Note: BMI: Body Mass Index; OCPs: Oral Contraceptive Pills; IUD: Intrauterine Device; OB: Obstetric; Data are mean £ SD or n (%); ‘Fisher’s test

Table 1: Demographic Characteristics.

No significant differences were found between intended and
unintended groups for postpartum depression (p=0.07) using the
EPDS tool. No significant differences were found for secondary

objectives including incidence of hypertensive disorders in pregnancy,
gestational diabetes or cesarean delivery. There were also no
significant differences for neonatal outcomes including NICU
admission or infant Apgar scores (Table 2).

Outcomes

Pregnancy intention

Intended (n=348)

Unintended (n=453)

Chi-square P-value
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EPDS
0-9 201 (43.1%) 265 (56.9%) 0.07
>9 19 (31.2%) 42 (68.6%)
Gestational diabetes mellitus
Yes 27 (8.2%) 46 (10.8%) 0.23
No 303 (91.8%) 380 (89.2%)
Hypertensive disease
Yes 26 (7.9%) 48 (11.3%) 0.12
No 303 (92.1%) 378 (88.7%)
PP contraception
Yes 280 (89.2%) 342 (83.8%) 0.04
No 34 (10.8%) 66 (16.2%)
NSVD
Yes 195 (58.9%) 262 (61.5%) 0.47
No 136 (41.1%) 164 (38.5%)
Delivery by cesarean section
Yes 137 (41.5%) 164 (38.5%) 0.4
No 193 (58.5%) 262 (61.5%)
NICU admission
Yes 23 (7.1%) 43 (10.4%) 0.12
No 302 (92.9%) 372 (89.6%)
Infant Apgar score 8.88 (0.83) 8.75 (1.21) 0.1

presented as n (%) or SD

Note: EPDS: Edinburgh Postnatal Depression Scale; PP: Postpartum; NSVD: Normal Spontaneous Vaginal Delivery; NICU: Neonatal Intensive Care Unit; Data

Table 2: Adverse maternal and neonatal outcomes based on pregnancy intention.

There was a significant difference found in the initiation of post-
partum contraception use. Those with intended pregnancies were more
likely to use post-partum contraception (89.2%) compared to patients
with unintended pregnancies (83.8%, p=0.04).

Discussion

Though not reaching statistical significance, we found more
patients with unintended pregnancy screen positive for postpartum
depression compared to those with intended pregnancy. Given the
present rates of unintended pregnancies along with the rising focus on
the importance of maternal health, including mental health, exploring
this area with attempts to fill in the knowledge is pivotal. However,
many prospective cohort studies exploring this topic have had
inconsistent findings associating pregnancy intention and postpartum
depression. This is due to multiple factors such as study design,
differences in ascertaining pregnancy intention and measuring
postpartum depression, small sample sizes and inability to control for
confounding factors [6].

Like other cohort studies, the current study found no association
between pregnancy intention and postpartum depression. Looking at
the use of the EPDS, our institution used the cutoff score of nine, at
which time options are discussed with the patient including expectant
management and following up on symptoms at a closer visit, an
immediate referral to behavioral health/clinic therapist and/or the
initiation of pharmacotherapy. Cut off scores similarly vary among the
literature, however a recent meta-analysis reported that sensitivity and
specificity to detect major depression in postpartum patients was
greater for a cutoff value of 12 or higher. Using the EPDS was also
dependent on whether patients were present at their six week
postpartum visit, which as many as 40% of patients do not attend
[7-9].

There was a statistically significant difference found between the
cohorts and the initiation of postpartum contraception use with
patients presenting with an intended pregnancy using contraception at
a higher rate than those with unplanned pregnancies. Potential
knowledge deficits and misperceptions surrounding contraceptive
methods has been cited to be a major barrier to initiation as well as
continuation. This highlights the importance of continued conversation
of family planning and contraception options throughout prenatal care
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and not just at the six week postpartum visit of which the patient may
or may not attend [10-12].

There were several limitations to this study. First, the population of
the study was found to be homogenous with demographics showing
predominantly caucasian race and hispanic ethnicity. Although the
cohorts were based on pregnancy intention, we used a convenience
sample, which could lead to potential bias towards or away from the
null. Additionally, the total sample size included a review of over
1,000 patient charts but the effect size needed to power the study
wasn’t met which could have led to a type II error. A general
limitation can be found in the literature regarding the complicated
processes on reporting pregnancy intention. In our study, the
questioning of if this pregnancy was planned or unplanned/unintended
lead to a dichotomous “yes” or “no”. There was no standardization in
which this question was raised by healthcare professionals in the clinic
and requires robust longitudinal research to aid healthcare
professionals and FQHCs nationwide. Lastly, though postpartum
depression most commonly occurs within six weeks after childbirth,
this was not a longitudinal study. Lack of long term follow up may
have misclassified patients who develop postpartum depression
beyond the initial six week time frame used by the current study
[13,14].

Future investigations should focus on using a more standardized
approach to reporting pregnancy intention at the initial prenatal visit.
There is the London Measure of Unplanned Pregnancy (LUMP) which
is a psychometrically validated measure of the degree of intention/
planning of a current or recent pregnancy and categorizes pregnancy
intention into “planned”, “ambivalent”, “unplanned”. It was found in
recent follow up studies to be reliable and valid in US English and
Spanish translation for studying pregnancy intention.

Conclusion

In our study, more patients who screened positive for postpartum
depression  characterized their pregnancy as  unintended.
Implementation of nationwide family planning services publicly
funded through Title X has been estimated to have reduced unintended
pregnancy rates by 35% and resulted in net public savings of up to
$10.5 billion. However this still translates to about 2.8 million
unintended pregnancies. An association between pregnancy intention
and maternal pregnancy outcomes would provide evidence to support
ways to improve postpartum contraception use with aims to continue
to decrease rates of unintended pregnancies and short interval
pregnancies. Measures such as introducing immediate postpartum
long-acting reversible contraception and providing access to birth
control method options prior to discharge from birthing centers or
hospitals after delivery should continue to be supported by
policymakers. Pregnancy intention should be considered an important
influencer of maternal morbidity and mortality. Its impact may not be
immediate, but our study supports examining more long term
outcomes related to maternal health, including mental health.
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