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Introduction

Methods

In 2018, the ARRIVE trial showed that a gestational age of 39 weeks is the
optimal time for delivery in low-risk pregnancies due to decreased cesarean
section rates and improved neonatal outcomes. Since then, the number of
patients undergoing labor induction has increased significantly. This change
in practice has been associated with increased Labor & Delivery volumes,
longer hospital stays, decreased patient satisfaction, increased pain with
delivery, and likely increased costs. Therefore, it is important that
obstetricians use the safest, most effective, and most practical methods of
labor induction, while also taking into account patient satisfaction.

This randomized controlled trial was performed at a single community hospital in
San Bernardino, CA with approximately 3500 deliveries per year. Participants
were at least 21 years of age with a term, defined as 37 or more weeks of
gestation, singleton, cephalic pregnancy. Patients were induced electively (over
39 0/7 weeks) or for medical or obstetric indications (over 370/7 weeks). All
women were required to have intact membranes with a Bishop score of six or
less. Women were excluded if there was a contraindication to vaginal delivery, a
prior cesarean delivery, a contraindication to trans-cervical foley placement
(such as unexplained vaginal bleeding, latex allergy, or low lying placenta), latex
allergy, known uterine or vaginal infection, ruptured membranes, multiple
gestation, or if the patient did not read in either English or Spanish, or was unable
to give informed consent.

Several methods of cervical ripening for labor induction are commonly
used. These include mechanical methods such as cervical dilators, osmotic
dilators, and foley catheters as well as pharmacologic methods using
prostaglandins and oxytocin. Prior research has shown that mechanical
methods are superior to pharmacologic methods in that they are as
effective in achieving cervical ripening without as many associated
adverse maternal and neonatal effects. Additionally, trans-cervical Foley
catheter placement with simultaneous administration of oxytocin or
prostaglandins has been shown to result in a shortened time to delivery
when compared to sequential methods of cervical ripening.
Foley catheters are available in many different sizes and are often inflated
to varying volumes based on availability or attending preference. Different
sizes of foley catheters for cervical ripening have previously been
compared. These studies showed varying results with some concluding no
difference in time to delivery while some showed a shorter time to delivery
using a larger size Foley catheter. However, these studies have greatly
varied in their protocols. Administration of either prostaglandins or oxytocin
was not standardized, many different sizes of Foley catheters were used,
and in many cases, the studies were underpowered.
In this study, our primary objective is to compare time to delivery following
placement of 10, 30, or 70 mL trans-cervical Foley catheter, used for
cervical ripening during induction with simultaneous administration of
Oxytocin.
Our secondary objective is to determine differences in pain and maternal
satisfaction scores amongst the varying trans-cervical Foley catheter sizes.
We hypothesize that we will find a shortened time to delivery but a higher
pain score in the larger 70 mL trans-cervical Foley catheter group with
greater satisfaction scores in the smaller trans-cervical Foley catheter
groups.

Objectives
Our primary objective was to compare time to delivery following three
sizes of trans-cervical Foley catheter placement - 10, 30, or 70 mL, when
used for cervical ripening during induction of labor with simultaneous
administration of Oxytocin.

Results

Participants were enrolled in the study upon arrival to labor and delivery prior to
beginning the induction process. A block randomization scheme was used to
determine Foley catheter size, 10mL, 30mL, or 70mL. Placement of the catheter
was then performed by a resident or attending physician. All patients received
simultaneous Pitocin administration upon placement of the catheter. Once the
foley catheter was expulsed or removed by the physician, the patient was given
a survey to complete. Management of the induction and labor after expulsion /
removal of the catheter was under the direction of the attending physician.
The primary outcome was the length of time to delivery following trans-cervical
Foley catheter placement - 10, 30, or 70 mL, when used for cervical ripening
during induction with simultaneous administration of Oxytocin. Secondary
outcomes were the difference in maternal satisfaction and pain scores as
assessed by a patient questionnaire.
Other collected measures included BMI, race, mode of delivery, use of
intravenous pain medication or epidural, maximum dose of oxytocin
administered, presence of chorioamnionitis, presence of postpartum
hemorrhage, APGAR scores, neonatal blood gases, and NICU admission.
Ordinal and continuous variables were compared for the three Foley catheter
size groups using a one-way ANOVA, followed by the Bonferroni method for
groups with a difference. Categorical variables were compared using a Chisquared.
The survey questions were divided into two domains: questions about satisfaction,
and questions about pain. A chronbach’s alpha test was performed to
determine reliability of the scale for each domain. Questions determined to be
misinterpreted were discarded. Results of the survey were compared for the 3
transcervical Foley catheter size groups using a one-way ANOVA. The Bonferroni
method was used to determine which groups differed if a statistically significant
difference was noted between the groups.
Statistically analysis was performed using SPSS (versions 27.0.0.0 IBM Corp.), and
statistical significance was considered at a P=0.05. This study was conducted with
the approval of the ARMC Institutional Review Board.

Our secondary objective was to determine differences in maternal
satisfaction depending on trans-cervical Foley catheter size.
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Conclusion
The total time to delivery from placement of the transcervical Foley bulb did
not differ between the 3 Foley catheter size groups (10mL: 31:08 ±38:46,
30mL: 26:41 ±20:53, and 70mL 22:33 ±15:46, times expressed as hh:mm,
P=0.375).
We found no differences in patient satisfaction, nor experience of pain,
including pain scores at placement and removal for the three transcervical
Foley catheter size groups. One patient in the 70mL transcervical Foley
catheter group received an epidural prior to placement of the Foley bulb,
and one patient in the 10mL as well as one in the 30mL transcervical Foley
catheter groups received epidurals when the Foley was still in place.
Our results suggest that there is no difference in time to delivery, nor in
patient satisfaction or perception of pain with 3 different trans-cervical Foley
catheter sizes. This suggests the size of catheter used in conjunction with
oxytocin for cervical ripening during induction of labor may be at the
physician or patient’s discretion.
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Obstetric outcomes of non-medically indicated induction of labor by body mass index
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Background

Results

• Recent data have demonstrated the potential benefits of
non-medically indicated induction of labor at term.

Table 1. Maternal outcomes stratified by BMI group in women undergoing non-medically indicated
induction of labor

• Limited studies have assessed patient-level factors that
affect outcomes.
• We sought to assess whether obstetric outcomes among
women managed with non-medically indicated induction of
labor vary based on maternal pre-pregnancy body mass
index.

Materials & Methods
 We conducted a retrospective cohort study of women with
singleton, non-anomalous births in California from 2007 to
2011 undergoing induction of labor at term.
 We defined non-medically indicated induction of labor as
induction of labor without medical indication and women
with planned cesarean sections were excluded.

Normal (BMI 18.5-24.9)

Among nulliparous
women undergoing
elective induction of
labor at term, obstetric
outcomes vary
significantly by maternal
pre-pregnancy BMI.

 Maternal race/ethnicity, age, educational attainment, public
health insurance, and smoking status were assessed as
potential confounders.
 Chi-squared and multivariable logistic regression analyses
were employed for statistical comparisons and a p-value of
less than 0.05 was used to indicate statistical significance.

Overweight (BMI 2529.9)

%
(N= 46,391)

aOR
(95% CI)

Cesarean section

23.9%

1.0 (referent)

30.2%

1.38 (1.32-1.43)

Operative
vaginal delivery

14.5%

1.0 (referent)

12.1%

Severe maternal
morbidity

0.8%

1.0 (referent)

Chorioamnionitis

5.2%

Postpartum
hemorrhage

Obesity I (BMI 30-34.9)

%
%
aOR (95% CI)
(N= 18,709)
(N= 7,512)

Obesity II (BMI 3539.9)

Morbid obesity (BMI
≥40)

aOR (95% CI)

%
(N= 2,955)

aOR
(95% CI)

%
(N= 1,493)

aOR
(95% CI)

36.2%

1.79 (1.69-1.88)

40.3%

2.12 (1.952.29)

46.8%

2.74 (2.463.06)

0.84 (0.80-0.89)

10.5%

0.73 (0.67-0.79)

9.7%

0.69 (0.6110.79)

7.6%

0.52 (0.610.79)

0.8%

0.94 (0.77-1.15)

0.8%

0.96 (0.73-1.28)

0.7%

0.91 (0.581.41)

0.9%

1.09 (0.631.92)

1.0 (referent)

5.2%

1.06 (0.98-1.15)

4.6%

0.95 (0.84-1.07)

4.3%

0.88 (0.731.07)

4.5%

0.89 (0.691.16)

2.4%

1.0 (referent)

2.5%

1.10 (0.99-1.23)

2.7%

1.16 (0.99-1.36)

2.4%

1.10 (0.861.41)

2.8%

1.25 (0.901.72)

NICU admission
≥24 hours

6.8%

1.0 (referent)

0.7%

1.06 (0.99-1.14)

7.6%

1.11 (1.01-1.23)

8.5%

1.23 (1.071.42)

8.2%

1.16 (0.941.42)

Respiratory
distress
syndrome

4.2%

1.0 (referent)

4.4%

1.06 (0.98-1.16)

4.7%

1.13 (1.00-1.27)

5.2%

1.21 (1.011.45)

5.9%

1.39 (1.111.76)

Shoulder
dystocia

1.0%

1.0 (referent)

1.3%

1.22 (1.04-1.43)

1.4%

1.35 (1.08-1.68)

1.6%

1.54 (1.132.09)

2.1%

2.04 (1.412.95)

Analyses adjusted for maternal race/ethnicity, age, educational attainment, public health insurance, smoking status with a cutoff of 0.05.
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Racial Differences in Reported Pain in the Setting of Higher Order Perineal Lacerations
Malagón-Blackwell E, Smithson S, Mirocha J, Esakoff TF, Accortt EE
Cedars-Sinai Medical Center, Los Angeles, CA

• Perineal lacerations one of most common
causes of postpartum pain1,2
• Evidence suggests higher laceration level leads
to increased incidence of reported pain3
• Degree of laceration incidence differs by race4
• Racial/ethnic differences in subjective
postpartum pain reported in prior studies5

• Retrospective cohort study of 4135 women delivering vaginally at large urban US medical center in 2019
• Demographic and obstetric data collected via chart review. Outcomes compared between six nonoverlapping racial/ethnic groups
• Pain scores (0-10) quantified through conversion into Pain Index (PI) score (0-11). PI defined as function
of ordered pain scores from postpartum day 0-3 with pain scores represented in descending order by
sequence and highest pain score receiving most weight in PI
• Association amongst laceration degree, racial/ethnic groups, and PI score assessed using ANCOVA,
adjusting for BMI

• Limited data on postpartum pain scores by
race/ethnicity in context of perineal lacerations
Table 1. Classification of Perineal Laceration6
1st degree
2nd degree

3rd
4th

degree
degree

Results
Figure 1. Degree Perineal Laceration

Injury to Perineal skin only.

Injury to perineum involving anal sphincter complex.
1st degree
32.44%

• To quantify self-reported postpartum pain as it
relates to higher order lacerations and examine
the racial/ethnic breakdown of incidence of higher
order lacerations and pain scores

Hypothesis
• Higher order perineal lacerations will be
associated with higher pain levels
• Race will moderate this association

8.78

NonHisp/White,
1.87%

8.44
8.23
8.1

NonHisp/Other,
2.33%

7.88

2nd degree
33.45%

Objectives

Figure 3. PI Mean by Race/Ethnicity p<0.0001

Hispanic , 1.87%

4th degree
0.17%
3rd degree
1.88%

• Pain Index also varied by race and was highest
in non-Hispanic Black group

• Further investigation needed to explore other
contributors to pain scores
• Future directions include collecting pain
medication data and response to pain medication

References
NH/Asian NH/Other NH/White

Mixed

Hispanic NH/Black

• Higher order perineal lacerations (3rd or 4th degree) occurred in 2.1% of patients (Figure 1.). Non-Hispanic
(NH) Asian women had highest rates of higher order lacerations (3.8%), and NH Black women had lowest
rates (0.08%) (Figure 2.)
• Higher order perineal lacerations and were associated with higher PI (p=0.011)
• Mean PI scores varied by race with highest scores reported by NH Black patients (8.78) and lowest by NH
Asian patients (7.88) (p<0.0001) (Figure 3.)
• Higher BMI was also individually associated with higher PI (p<0.002)
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• Laceration degree varied by race with nonHispanic Asian womenInhaving more higher
order lacerations

7.95

NonHisp/Black,
0.75%

NonHisp/Asian,
3.82%

• Higher order perineal lacerations associated
with higher Pain Index

Future Directions

Figure 2. Percent Higher Order
Perineal Laceration by Race/Ethnicity
Mixed/RaceEth,
1.54%

No lac
32.06%

Injury to perineum involving perineal muscles but not involving anal
sphincter.

Injury to perineum involving anal sphincter complex (external anal
sphincter and internal anal sphincter) and anal epithelium.

Conclusion

Study Design

Background
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Pre-pregnancy body mass index and
gestational diabetes mellitus across
Asian subpopulations in California

GDM and its association with BMI varied among Asian
subgroups. Subgroups with the lowest prevalence of
obesity trended towards higher prevalences of GDM.

Sperling1

Meryl M
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Introduction
• The American College of Obstetricians and Gynecologists
(ACOG) recommends early gestational diabetes mellitus
(GDM) screening for Asian patients with prepregnancy BMI
≥23.0 kg/m2, in contrast to ≥25 kg/m2 in other patients
• Given the heterogeneity of Asian populations, our objective
was to analyze the association between BMI and GDM among
Asian subgroups in California.

Total prevalence of GDM stratified by Asian subgroup and pre-pregnancy BMI

Methods
• We identified patients in California between 2007-2012 and
who self-reported as one of 13 Asian subgroups using a linked
delivery hospitalization discharge and vital records database.
• In each Asian subgroup, we evaluated the association between
BMI and GDM using multivariable logistic regression models
adjusted for age, education, parity, payment method, nativity,
and trimester prenatal care was initiated.
• We fit BMI nonlinearly with splines. Predicted probabilities of
GDM with 95% confidence intervals were calculated. across
BMI values using the regression models.

Results
• Among 298,695 women, the overall prevalence of GDM was
13.1% (n=39,124), ranging between 7.2%- 15.6%. .
• The highest incidence was in Filipino, Indian, Vietnamese,
Chinese, and Thai subgroups. Even among those with a BMI
<23.0 kg/m2 in these subgroups, 10-12% were diagnosed
with GDM (Table 1). .
• GDM was least common in Korean, Japanese, Hmong, and
Cambodian subgroups, with only 4-6% of women within
these subgroups being diagnosed with GDM at a BMI <23.0
kg/m2.

Discussion

BMI <23 kg/m2
Incidence
(%)
Total GDM
Vietnamese

30,346 3,663

Chinese

48,216 5,282

Filipino
Thai
Indian
Laotian
Cambodian
Pacific Islander
Japanese
Korean
Hmong
Guamanian
Samoan

33,510 3,402
2,152 220
24,738 2,507
2,167 135
4,596 284
1,667
89
8,260 446
17,652 898
4,144 170
251
NR
NR
230

12.1
11.0

10.2
10.2
10.1
6.2
6.2
5.3
5.4
5.1
4.1
NR
NR

BMI ≥23 kg/m2
Incidence
(%)
Total
GDM
8,920

1,834

17,050

3,348

20.6
19.6

36,054
1,276
26,439
2,246
3,648
5,084
3,114
6,252
7,177
672
2,834

7,418
214
5,325
293
450
718
423
811
810
107
264

Gestational diabetes risk by BMI in Asian subgroups

All BMI values
Total
GDM Incidence(
%)
39,266
65,266

5,497
8,630

14.0
13.2

20.6

69,564 10,820

15.6

16.8
20.1
13.1
12.3
14.1
13.6
13.0
11.3
15.9
9.3

3,428
51,177
4,413
8,244
6,751
11,374
23,904
11,321
923
3,064

12.7
15.3
9.7
8.9
12.0
7.6
7.2
8.7
12.7
8.7

434
7,832
428
734
807
869
1,709
980
117
267

*Based on linked hospital discharge and vital records for California births from 2007-2012
**Population sizes that are less than or equal to 15 are not reportable

• GDM and its association with BMI varied among Asian
subgroups.
• Subgroups with the lowest incidence of obesity trended
towards higher incidences of gestational diabetes.

*Adjusted for age, education, parity, insurance type, introduction into
prenatal care (1st/2nd/3rd trimester), and international vs US born
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HPV Vaccination Postpartum in a California County Hospital:
A Cost-Effectiveness Analysis
Hilary Rogers, MD MBA MPH
Obstetrics & Gynecology, Santa Clara Valley Medical Center, San Jose, CA

Results

Abstract

Purpose: This study was performed to analyze the cost-effectiveness of a newly
implemented postpartum HPV vaccination program in a county hospital serving a
majority Medicaid Latinx population.

HPV Vaccination Education and Postpartum
Administration (“PEPA”)
Santa Clara Valley Medical Center

Methods: Cost-effectiveness analysis using hospital- and Medicaid-specific data and
the WHO PRIME standardized tool.

Postpartum Day #1
Postpartum Visits
Dr. Natalie Eggleston
Dr. Thuong-Thuong Nguyen

Context
Santa Clara Valley Medical Hospital is a county hospital serving the South Bay in
Northern California. We serve a majority Medicaid/Medicare, Latinx population.
HPV Vaccination in
100%
50%

California1

Healthy People
2020 Target:
80%2

And in October 2018,3

56% 53% 58% 58% 54%

0%
HPV vaccination
California
Above poverty

White
Below poverty

Hispanic

Should we vaccinate adults, and who
should be the target population?

Study Design
Collect hospitalspecific cost data

Select CEA
model

• Pharmacy pricing

World Health
Organization
PRIME4

• Hospital and
Professional
Billing Codes

The “PEPA” program was created and implemented in
2019 by Drs. Eggleston and Nguyen of the OBGYN
department.
It encourages primary OB providers to counsel patients
in clinic during prenatal visits about the HPV vaccine.
They are again counseled on admission to Labor &
Delivery. They can receive their first, second, or third
dose of the Gardasil vaccine while in the Postpartum
unit.
They then receive follow-up HPV vaccine doses
postpartum.

Run analysis

• CMS by CPT codes
Hospital-specific vaccination, procedure, and operation cost, as well as Centers for
Medicaid & Medicare Services reimbursement data for each intervention were collected.
Of the 2,690 deliveries at this hospital each year, it was assumed 50-60% would be
between 18-45 years old and not vaccinated, therefore eligible to receive the HPV vaccine.
It was also assumed vaccination prevented HPV-16 and -18 infections and protection was
lifelong.
Coverage was varied from 60-100%, while focusing on the goal of 80% vaccination.
The analysis was performed using an adapted form of the World Health Organization
Papillomavirus Rapid Interface for Modelling and Economics (WHO PRIME) model.
The incremental cost-effectiveness ratios (ICERs) were compared to the current GDP per
capita, $65,297, as well as other recent studies.

Data on the impact of this program and future cancer
screening results are being collected.
The analysis presented here was performed to see if the
implementation of PEPA is cost-effective for our hospital.

Term

Incremental
Cost Per...

Cost

Pap smear + HPV
screening
Colposcopy
Cold knife cone
Radical hysterectomy
ChemoXRT
Chemotherapy

Labor & Delivery

Conclusion: Initiating the full series of HPV vaccination postpartum is cost-effective
and therefore, should be continued at our hospital and considered at other
institutions.

Major input into PRIME
model
Procedure/Treatment

Prenatal Counseling

Results: The cost to completely vaccinate a woman postpartum is $715. The total cost
of vaccination to achieve an 80% vaccination rate was $923,208. Three cervical cancer
cases and one death would be prevented prevented in each year’s cohort during their
lifetime. The incremental cost-effectiveness ratio (ICER) is $336,159 per cervical cancer
prevented, $791,205 per life saved, $31,233 per life year saved, and $30,186 per
disability-adjusted life year prevented.

Conclusion

Cervical cancer
prevented:

$
398
$ 2,608
$ 16,901
$ 33,772

$336,159

$ 54,800
$ 42,000

Stage at Diagnosis

Proportion of
Medicaid Patients

Localized
Regional
Distant

Life saved:

29%
41%
30%

$791,205

Weighted average cost of cervical
cancer screening + treatment:
$35,919
Input
Annual cohort size
Coverage (all doses)
Vaccine efficacy vs HPV 16/18
Average age

Total vaccine cost per 3-dose series
DALYs for cancer diagnosis
DALYs for non-terminal cancer
sequelae (per year)
DALYs for terminal cancer
Discount rate
Proportion of cervical cancer cases
that are due to HPV 16/18

In our hospital system, the HPV postpartum vaccination
program is cost-effective. We should also consider the
equity impact, not financially estimated here.

Life year saved:

Value
1,614
80%
100%
26
$715
0.08

$31,233

Compared to US
GDP per capita5:
$65,297

Disability Adjusted
Life Year prevented:

0.04
0.78
3.0%

$30,186

73.2%

Comparing to other analyses

Definition
The loss of the equivalent of one year
of full health.

Study

Findings

Incremental Cost Effectiveness Ratio7

The additional cost of one unit of
outcome gained by one strategy
compared with no vaccination

Kim, et al. PLoS Medicine (2021)8:

United States, ages 12-45
3-dose vaccine cost: $549
Vaccinating up to age 45:
$315,700-440,600/Quality Adjusted Life Year (QALY)

Discount rate4

Preference for health gains occurring
today against similar gains in the
future

Chesson, et al. Vaccine (2020)9:

United States
Age 12-26: $10,000/QALY
Through age 30: $587,000/QALY

Disability adjusted life year

(DALY)6
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Limitations:
- Likely underestimate given hidden overhead costs
- Comparing results from different models, comparing
DALYs vs. QALYs
- Assumption of high vaccine efficacy in older population
likely already exposed, unknown herd immunity effect
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CONCEPTION VIA ASSISTED REPRODUCTIVE TECHNOLOGY USE IS ASSOCIATED WITH
HIGHER ODDS OF UNPLANNED HYSTERECTOMY
Elizabeth Rubin, MD; Pamela Parker MD, MPH; Wes Urian, MD; Alyssa Hersh, MD, MPH; Kristin Prewitt, MD, MPH; Sacha Krieg, MD, PhD
Department of Obstetrics & Gynecology, Oregon Health & Science University, Portland, OR, USA

BACKGROUND
•
•
•
•
•
•

Assisted reproductive technology (ART) is used to conceive
1-2% of live births in the United States1
ART may be associated with increased morbidity in
pregnancy
Unplanned peripartum hysterectomy occurs in less than 1
out of 1000 deliveries2,3
• Rare but devastating complication of labor and delivery
Prior research suggests ART may be associated with
unplanned peripartum hysterectomy 3-5
The rarity of this event, has made studying this association
challenging.
Large population-based studies are needed

Is ART associated with an increased
risk of unplanned hysterectomy at time
of delivery?

RESULTS
Table 1. Odds of ART and Unplanned Hysterectomy

ART
No ART
p-value aOR 95% CI
(n=100,713) (n=11,045,872)

•
•
•
•
•

Retrospective cohort study of United States birth certificate
records from the National Vital Statistics System
Cohort of births from women who used ART vs cohort of
births from women who did not used ART
Inclusion:
• 2016-2018
• Singleton
• Infants without anomalies
Primary outcome: Unplanned hysterectomy
Chi-square test used for categorical data
Multivariable logistic regression model was used to adjust
for parity, BMI, tobacco use, educational level, insurance
status, race/ethnicity, and age classification

100%
90%

100.0%

80%

Unplanned
175 (0.17%)
hysterectomy

<.001

4,189 (0.04%)

3.2

2.7-3.8

50%

99.4%

40%

99.2%

No ART
(n=11,045,872)

Unplanned
hysterectomy
(n= 4,189)

No unplanned
hysterectomy
(n= 11,041,638)

ART
(n=100, 713)

Unplanned
hysterectomy
(n=175)

ART is
associated
with 3.2 odds
of unplanned
hysterectomy

No unplanned
hysterectomy
(n= 100, 538)
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Figure 1. Birth conception and outcomes

4,189

99.8%

70%
60%

METHODS
•

Figure 2. Percent of ART vs non-ART conceived births
complicate by unplanned hysterectomy

11,041,683

NO ART

100,538

ART

Unplanned hysterectomy

10%

No unplanned hysterectomy

0%
No ART

ART

Unplanned hysterectomy
No unplanned hysterectomy

CONCLUSIONS
• Unplanned hysterectomy at the time of
delivery is rare
• Women who conceived with ART had over 3
times the odds of an unplanned hysterectomy
compared with those who did not
• Causal factors unknown
• Abnormal placentation
• Relation to source of infertility
• Embryo manipulation
• Strengths: Large population-based study
• Limitations: “ART” is heterogeneous category

LOW DOSE ASPIRIN FOR PREVENTION OF PREECLAMPSIA:
CREATING CHANGE IN PHYSICIAN BEHAVIOR
Tiffany Yang, MD and Kathryn Shaw, MD
Adventist Health White Memorial, Los Angeles, CA

Presented at the Virtual Meeting of the Pacific Coast Obstetrical & Gynecological Society, September 23-25, 2021

Background
The Society of Maternal Fetal Medicine (SMFM), American Collage
of Obstetrics and Gynecology (ACOG), United States Preventative
Services Task Force (USPTF) recommends the use of low dose
aspirin (LDA) for the prevention of preeclampsia in high- risk
women.1
Dutta, Kumar, Hyett and Salomon (2019) provide a diagrammatic
representation of how LDA prevents the pathogenesis of
preeclampsia.2
Silversin and Kornacki (2012) the capacity for change requires a
foundation of physician leadership, a shared vision, and a compact
to align physician behavior with a shared vision. 3

Study Design

Results

Based on theory: Silversin& Kornacki, 20123
Develop and
Sustain
Urgency

Align the
Change Team

Involve and
Engage Others

Hardwire New
Practices and
Expectations

Plan-Do-Study-Act (PDSA) quality improvement study design.
Plan: A retrospective chart review of 252 new OB patients
presenting for their first prenatal appointment for a 24-week period
(January 1, 2019 through June 30, 2019) identified 136 women
between 12 weeks and 28 weeks gestation who met criteria for LDA
prophylaxis, of whom 39 had a documented recommendation for
LDA and another 28 were provided a prescription for LDA.
Do: The results of the chart audit and an educational session on
ACOG Committee Opinion #743 was provided to physicians via a
virtual platform. In addition, emails with educational materials were
sent to remind physicians to assess patients for risk of preeclampsia
and provide an Rx for LDA.

An increase was observed in the rate of physician implementation of
guidelines to identify high-risk women for preeclampsia and to write
a Rx of LDA.
1st PDSA cycle planning for intervention analysis showed 21% of
high-risk patients received a written prescription for LDA.
Study of post-first intervention cycle data showed an increase to
35%.

Conclusion
Creating change in physician practice to implement new guidelines
requires audit data, education and reminders.
Educational interventions may increase awareness of providers and
improve quality of care.
PDSA cycles lessons learned.
An Rx for LDA:
• Verifies physician assessment of risk and recommendation of
LDA
• Reduces patient confusion regarding aspirin dosage
• Reinforces LDA as a preventative measure for preeclampsia
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A COVID-19 HEALTH EQUITY TOOL: USING LABOR AND DELIVERY TO
EXAMINE POPULATION DISPARITIES IN THE COVID-19 PANDEMIC
Celeste V. Bailey, Caitlyn Linehan, Trisalyn A. Nelson, Esma Gel, Hanchen Yu, Bikash Bhattarai, Cheryl
Roth, Jean Moon, Kelly Helms, Amanda Goodwin, Erika Sasaki, Anissa Zimmerman, Dean V Coonrod

ABSTRACT

This inequity has been exacerbated by the fact
that public health responses are cumbersome
while the virus is efficient. Further, there are
system barriers, especially for marginalized
groups, that make it difficult to access care4,5,6.
Effective community engagement to prevent
disease in a pandemic requires an approach that is
specific to each community involved, a difficult
task with a largely asymptomatic population. This
reality has further exacerbated disparities in
healthcare.
We propose a COVID-19 Health Equity tool7. These
are instruments to inform public health
movements from an equity lens. A health equity
tool could help decrease disparities in detection of
SARS-CoV-2 virus in the community. Rapid
screening for labor and delivery patients presents
a unique opportunity to characterize population
spread5 and build a tailored public health effort to
those most at-risk.

OBJECTIVE
The proposed COVID-19 Health Equity Tool is the
screening of L&D patients to better characterize
affected populations. The objective of this study
was to explore the utility of rapid screening for
SARS-CoV-2 on L&D as a pseudo-marker of
community spread and characterization of sentinel
populations.
In this study we characterize patterns in SARS-CoV2 positivity rates for women admitted to labor and
delivery (L&D) at Valleywise Health Medical Center
(VHMC) and Honor Health Medical Center (HHMC)
in Phoenix, Arizona.
To meet this goal, we (i) compare temporal
patterns in positivity rates of women admitted to
L&D with positivity rates among Arizonians, and (ii)
stratify data by positive and negative SARS-CoV-2
test. These results were further stratified by
demographics and socioeconomic characteristics
of women. We examined age, race and/or
ethnicity, and insurance status.

This observational study has two arms. We compared data of SARS-CoV-2 percent
positive parturient patients at both a private and a public safety-net hospital in an
urban setting.
Inclusion criteria were any patients presenting for labor and then delivered on that
admission. All patients were screened at admission or in pre-admission testing. A
total of 3905 patients from HHMC and 1338 patients from VHMC were included.
Exclusion criteria were patients admitted but not delivered, screened without
admission, with a prior positive test within the CDC reference range of 90 days.
For comparison of positivity rates between women admitted for delivery and the
general population, we used the Arizona Department of Health Services’ data on
COVID-19 test outcomes. Additional Geographic Information Science (GIS) data
from the Arizona Community Health GIS was used to represent variables on built
environment, socioeconomic, and environmental conditions of neighborhoods
where women admitted for delivery live. Chi-Square and Fisher’s Exact Tests were
calculated to determine if any of the associated findings were statistically
significant.
This study was approved by the IRB committee at Valleywise Health Medical
Center, #2020-097 and Honor Health Medical Center #1673686-1.

Figure 1. SARS-CoV-2 Monthly Positive Rate over the study period of May 2020 to March 2021 in Arizona State, Valleywise
Health, and Honor Health Medical Centers.

RESULTS
In Figure 1, the x-axis shows the study period of
May 2020 to March 2021. The y-axis is the
positivity rate of SARS-CoV-2 infection for three
different groups – VHMC, HHMC, and Arizona
Department of Health Services (ADHS). This figure
demonstrates an initial surge of COVID-19 cases at
VHMC prior to the surge at the state level.
Interestingly, there was a rise in cases at HHMC
during a second surge that was not seen at VHMC.
We have highlighted a few statistically significant
(p<0.001) observational differences from the two
hospital data sets. For descriptive purposes we
show the difference in race and/or ethnicity from
each hospital to the right (Fig. 2). The x-axis shows
each self-identified race or ethnicity category at
both VHMC and HHMC. The y-axis shows the
percent of total patients. In general, there is a
predominantly Hispanic population at VHMC and
largely White population at HHMC.

90%
80%
70%
60%
50%
40%
30%
20%

Black

Hispanic

White

Figure 2. Race/Ethnicity Distribution of patients included in study period, a comparison between both Honor Health
and Valleywise Health Medical Centers.

Finally, in figure 3, we highlight positive and negative cases at
VHMC based on insurance grouping. Honor Health was excluded
from this evaluation because it represents a largely privately
insured patient population. VHMC is a public safety-net hospital
and has a majority Medicaid and self pay patients. The x-axis
shows the insurance grouping by the following categories:
Medicaid, Other, Private, Self Pay. The y-axis shows percent
positive. There was a statistically significant association between
COVID-19 positive test and insurance grouping (p = 0.04).

6
4
2
0
Self Pay

Valleywise Health

100%

Native American Asian or Pacific
or Alaska Native
Islander

8

Private

Honor Health

0%

10

Other

By screening patients admitted for labor and delivery,
we are sampling incidence of disease in the general
population. Contrast to a population receiving testing
for heterogenous indications (symptoms, exposure,
travel). This makes early detection possible, which could
expedite public policy interventions needed to slow the
spread of COVID-19.

10%

Insurance Groupings for SARS-CoV-2 Positive
Patients at Valleywise Health Medical Center

Medicaid

DISCUSSION

Race/Ethnicity Distribution at Two Phoenix Medical Centers

Percent of Total Patients Included

The impact of the COVID-19 pandemic has been
felt globally, within every household regardless of
income level, insurance status, or race. It is
evident, however, that the disparity in impact has
been significant. Specifically for essential workers,
lower income households, and people of color 1,2,
3.

METHODS

Total

Future use of this screening has potential to help Public
Health infrastructure better understand behavioral
health patterns in the population at large. This is
demonstrated by the second surge at Honor Health.
Why is it that a population with more resources and
opportunity for prevention was unable to prevent a
surge?
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COVID-19’s Impact on the Incidence and Severity of Obstetric and Gynecologic
Emergency Department Visits in an Integrated Healthcare System
C. Tierney, MD1, M.K. Abel, BA2, M. Alavi, MS1, M.R. Weintraub, PhD, MPH1, A. Avins, MD, MPH1, E. Zaritsky, MD1
1 Kaiser Permanente Northern California, Oakland, CA
2 University of California San Francisco School of Medicine, San Francisco, CA

Objective
Ø Assess changes in incidence of obstetric and
gynecologic (OB/GYN) ED visits and disease severity at
time of presentation within Kaiser Permanente
Northern California (KPNC) during the COVID-19
pandemic

Study Design

Person-Weeks
ED Visits (female)
OB-GYN Emergency
Events
IR (95% CI)
IRR (95% CI)
Obstetric ED Visits‡
Total Events
Bleeding
Infection
Ectopic
Other
†
IR (95% CI)
IRR (95% CI)

Period 1:
Jan 1 – March 3
16,223,199
114,921

Period 2:
March 4 – May 31
23,540,527
106,098

Period 3:
May 31 –Aug 31
23,579,353
132,961

Period 4:
Sept 1 – Dec 31
30,822,692
181,074

3,680
22.7 (22.0-23.4)
Reference

3,174
13.5 (13.0-14.0)
0.59 (0.57-0.62)*

4,928
20.9 (20.3-21.5)
0.92 (0.88-0.96)*

6,886
22.3 (21.8-22.9)
0.98 (0.95-1.03)

1078
289 (27%)
5 (0%)
134 (12%) – 0.82
794 (74%)
6.6 (6.2-7.0)
Reference

Gynecologic ED Visits
Total Events§
Bleeding/fibroids
Infection
Other
IR† (95% CI)
IRR (95% CI)

2602
1574 (60%)
219 (8%)
1057 (41%)
16.0 (15.4-16.7)
Reference

919
244 (27%)
22(2%)
116 (13%) – 0.49
653 (71%)
3.9 (3.7-4.2)
0.59 (0.54-0.64)*
2255
1279 (57%)
228 (10%)
936 (42%)
9.6 (9.2-10.0)
0.60 (0.56-0.63)*

Ø Female patients ≥ 18 years old presenting to a KPNC ED
with an OB/GYN emergency (see Table 1 for ICD-10 codes)

per 100,000 person-weeks at risk, with person-weeks calculated according to the total adult (> 18 years old)
membership of KPNC at the middle of each monthly period. ‡Obstetric emergency department visit indications were
quantified as Bleeding (ICD-10 codes O20.0, O20.9, O26.8, O44.1, O44.3, O45.x), Infection (O23.0), and Other
(O00.x,O02.x, O03.x, O04.x). Events by indication sum to greater than total events, as some patients presented with
multiple indications. §Gynecologic emergency department visit indications were quantified Non-Obstetric Bleeding
(N92.4, N93.9, N95.0, D25.x), Infection (A18.1, A54.2, A56.1, N73.0, N73.2, N73.3, N73.5, N73.8, N73.9, N70.0, N70.9,
N71.0, N71.9, N72, N75.1, N76.4, N82), and Other (N83.2, N83.5). Events by indication sum to greater than total
events, as some patients presented with multiple indications. * denotes p-value < 0.001.

2019

Ø Corresponding time periods in 2019
DATA ANALYSIS:

2020

2019

Ø Incidence rate ratios (IRR) comparing pre-pandemic to
pandemic periods
Ø Absolute percent changes and tests of two proportions
assessing severity differences between 2019 and 2020

900
250

800
700

200

600
150

500
400

100

300
200

50

100
0

0

January

April

20.0%
15.0%
10.0%

0.0%
JANUARY 1MARCH 3

MARCH 4MAY 31

JUNE 1SEPTEMBER 1AUGUST 31 DECEMBER 31

2019
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2019

7.0%
6.0%
5.0%
4.0%
3.0%
2.0%
1.0%
0.0%

2020

2.5%

Period 1:
Jan 1- March 3

2019
(N=2,870)
N=992
937 (94.5)
5.0
(3.6, 6.4)

2020
(N=1,551)
N=502
476 (94.8)
6.1
(3.9, 8.2)

2019
(N=3,064)
N=1,105
1,042 (94.3)
5.1
(3.8, 6.4)

2020
(N=2,331)
N=807
761 (94.3)
5.9
(4.2, 7.6)

2019
2020
(N=3,804)
(N=3,430)
N=1,337
N=1,132
1,254 (93.8) 1,084 (95.1)
4.4
6.0
(3.4, 5.7)
(4.6, 7.4)

N=199
WBC, N (%) 136 (68.3)
46.3
>12,000 per µL, %
(95% CI) (37.9, 54.7)

N=160
109 (68.1)
41.3
(32.0, 50.5)

N=281
205 (73.0)
45.9
(39.0, 52.7)

N=153
99(64.7)
44.4
(34.7, 54.2)

N=306
229 (74.8)
42.8
(36.4 49.2)

N=238
156 (65.5)
52.6
(44.7, 60.4)

N=396
288 (72.7)
42.4
(36.7, 48.1)

N=340
241 (70.9)
42.7
(36.5, 49.0)

N=170
163 (95.9)
0.6
(-0.6, 1.8)

N=116
109 (94.0)
0.0
--

N=206
199 (96.6)
0.5
(-0.5, 1.5)

N=89
86 (96.6)
0.0
--

N=214
204 (95.3)
0.0
--

N=127
120 (94.5)
0.0
--

N=230
222 (95.7)
0.5
(-0.4, 1.3)

N=241
233 (94.2)
0.9
(-0.3, 2.0)

hCG, N (%) 166 (97.6)
36.1
>5,000 IU/mL, %
(28.8,43.5)
(95% CI)

112 (96.6)
37.5
(28.5, 46.5)

200 (97.1)
33.0
(26.5,39.5)

84 (94.4)
32.1
(22.2,42.1)

207 (96.7)
29.5
(23.3,35.7)

126 (99.2)
27.0
(19.2,34.7)

222 (96.5)
33.8
(27.6,40.0)

237 (98.3)
37.6
(31.4,43.7)

Hgb, N (%)
Hgb<7 g/dL %
(95% CI)

N=663
571 (86.1)
0.9
(0.1, 1.6)

N=665
599 (90.1)
0.3
(-0.1, 0.8)

N=963
852 (88.5)
0.2
(-0.1, 0.6)

N=551
505 (91.7)
0.6
(-0.1, 1.3)

N=995
876 (88.0)
0.6
(0.1, 1.1)

N=791
706 (89.3)
0.0
--

N=1280
N=1145
1,157 (90.4) 1,029 (89.9)
0.4
0.4
(0.1, 0.8)
(0.0, 0.8)

Bleeding<20w/postpartum
Hgb, N (%)
<7 g/dL, %
(95% CI)

N=136
127 (93.4)
0.0
--

N=157
134(85.4)
0.7
(-0.7, 2.2)

N=157
137 (87.3)
0.7
(-0.7, 2.2)

N=126
112 (88.9)
0.9
(-0.8, 2.6)

N=178
158 (88.8)
0.6
(-0.6, 1.9)

N=193
180 (93.3)
0.8
(-0.5, 1.6)

OB-GYN Consult in
Emergency Department
Surgery within 7 days of ED
Visit
Hospitalization after ED Visit
Hosp. in Encounter
Hosp. within 7 Days

Hgb, N (%)
<7 g/dL, %
(95% CI)

Ectopic Pregnancy
Hgb, N (%)
<7 g/dL %
(95% CI)

Abortion
JANUARY 1- MARCH 4-MAY
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-8.2 (-10.0, -6.4)

-7.5 (-9.2, -5.8)

--4.8 (-6.2, -3.4)

-3.3 (-4.6, -2.1)

-2.7 (-3.8, -1.7)

-2.4 (-3.4, -1.4)

-1.8 (-2.7, -1.0)

-1.0 (-1.7, -0.2)

-1.8 (-2.5, -1.0)
0.5 (-0.1,1)

-1.2 (-1.9, -0.4)
0.7 (0.1,1.3)

-0.7 (-1.4,0)
0.1 (-0.4,0.6)

0 (-0.6,0.5)
-0.2 (-0.6,0.3)

Figure 2: Disease severity measures for obstetric and gynecologic ED encounters at Kaiser Permanente
Northern California in 2020 compared to 2019.
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Sept 1- Dec 31

2020
(N=1,894)
N=640
582 (90.9)
4.0
(2.4, 5.5)

1.0%

JANUARY 1- MARCH 4-MAY
JUNE 1SEPTEMBER 1MARCH 3
31
AUGUST 31 DECEMBER 31

Period 3:
June 1- Aug 31

2019
(N=2,026)
N=662
627 (94.7)
4.3
(2.7, 5.9)

1.5%

0.0%

Period 2:
March 4- May 31

N=269
240 (89.2)
0.8
(-0.3, 2.0)

N=300
268 (89.3)
0.7
(-0.3, 1.8)

Table 3: Laboratory measurements of illness severity by obstetric and gynecologic emergency subtype in 2019 and 2020.

Test of two proportions were performed to assess differences in laboratory values in 2019 vs. 2020. No analyses were statistically significant
below an alpha level of < 0.05. *AUB = abnormal uterine bleeding. † Infection defined as pelvic inflammatory disease, tuboovarian abscess,
cervicitis, endometritis, or vulvovaginal cellulitis.

Graph results are percentages of total (N) encounters for each time period. Table results are reported as absolute percent
change (% in 2020 – % in 2019) and 95% confidence intervals. Bold = statistically significant difference in percent change
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Similar significant decreases were seen when OB
and GYN visits were analyzed separately.

Ø During period 3 (Summer 2020), as COVID cases and
hospitalizations rose, obstetric and gynecologic ED
visits also increased, eventually reaching prepandemic levels by period 4.
§

Person-weeks were calculated according to the total adult (18 years of age or older) membership of KPNC at the middle of each monthly
period. Vertical bars indicate 95% CIs. The data in grey represent the number of patients diagnosed with COVID-19 in Northern California
per 100,000 person-months, and the data in black represent the number of patients hospitalized with COVID-19 in Northern California per
100,000 person-weeks. These rates are calculated using data from the official California Department of Public Health COVID-19 statistics,
limited to Northern California counties and the current population of Northern California (approximately 15.7 million).

2.0%

0.5%

2020

§

Figure 1: Incidence of emergency department (ED) visits for obstetric and gynecologic conditions before and during
COVID-19.

Infection†

2020

December

Ø The incidence of OB/GYN-related ED visits declined by
41% during the early pandemic (March 4-May 31,
2020) compared to earlier in the year (January 1March 3, 2020)

Covid-19 Cases

Fibroids/AUB*

HOSPITALIZATION WITHIN 7
DAYS OF ED VISIT

October

Covid-19 Hospitalizations

JANUARY 1- MARCH 4-MAY
JUNE 1SEPTEMBER 1MARCH 3
31
AUGUST 31 DECEMBER 31

SURGERY WITHIN 7 DAYS OF
ED VISIT

July

Month
during 2020
Month

2020

4.0%
3.5%
3.0%
2.5%
2.0%
1.5%
1.0%
0.5%
0.0%

Ø Demographic and clinical characteristics
Ø Incidence rates (IR; per 100,000 person-weeks at risk)

1000

HOSPITALIZATION AT TIME
OF ED VISIT

25.0%

Ø Pre-pandemic period (January 1–March 3, 2020)
Ø COVID-19 pandemic periods (March 4–May 20, 2020, June
1–August 31, 2020, September 1 – December 31, 2020)

4970
2698 (54%)
476 (10%)
2253 (45%)
16.1 (15.7-16.6)
1.01 (0.96-1.05)

Period 4: Sep 1st-Dec 31st

300

†

5.0%

TIME PERIODS:

3640
2025 (56%)
328 (9%)
1621 (45%)
15.4 (14.9-15.9)
0.96 ( 0.92-1.01)

1916
505 (26%)
24(5%)
280 (15%) – 0.91
1340 (70%)
6.2 (5.9-6.5)
0.94 (0.87-1.01)

Period 1: Jan 1st-Mar 3rd Period 2: Mar 4th-May 31st Period 3: Jun 1st-Aug 31st

Table 1: Obstetric and Gynecologic Emergency Department Visits during Early Pandemic and Late
Pandemic Periods Compared to the Pre-Pandemic Period in 2020.

OB-GYN CONSULT AT TIME
OF ED VISIT

STUDY POPULATION:

1288
329 (26%)
19(1%)
149 (12%) – 0.63
938 (73%)
5.5 (5.2-5.8)
0.82 (0.76-0.89)*

Conclusion

Covid and Hospitalization rates
in Northern California X 100,000

Ø COVID-19 has had an unprecedented impact on medical care
use and delivery
§ Reduced overall emergency department (ED) volume
§ Fewer patients presenting for emergencies, such as
myocardial infarction and stroke
Ø Some studies have shown an increase in adverse outcomes in
the setting of presumed delayed presentation, but data is mixed

Results

KPNC incidence rates of Emergency Visits for
women's health (IR X 100,000 person-month)

Introduction

Incidence of GYN ED visits returned to prepandemic levels more quickly more than OB ED
visits.

Ø Patients were least likely to be admitted to the
hospital between Jan 1 and May 31 (period 1 and 2).
§

Highest chance of hospitalization within 7 days
occurred during the early pandemic (period 2).

Ø The notable decrease in incidence was not
accompanied by a significant increase in severity.
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Bacterial peritonitis following oocyte retrieval and embryo transfer in a chronically
immunosuppressed renal transplant patient: a case report
Bethany T. Waites MD MCR1, Christian Lowe MD1, Amy Le MD1, Lily Tan MD1
1Kaiser Permanente San Francisco, San Francisco California
Presentation

Post-op

34yo G0 patient with history of renal
transplant (on prednisone and azathioprine)
and idiopathic ascites presented 5d after
frozen embryo transfer (71d after egg
retrieval) with abdominal pain and palpable
mass extending to above the umbilicus
without fluid wave. Afebrile, normal vital signs.

Abdominal pain significantly improved and
leukocytosis resolved by POD#3. Ascites fluid
grew gram positive and negative rods and
cocci consistent with polymicrobial infection;
final culture grew Propionibacterium
granulosum. The patient completed a 10d
course of treatment for polymicrobial
bacterial peritonitis. Renal function returned
to baseline.

Labs
WBC 17.6k, 11% bands
Anemia (Hgb 10.6, Hct 29.8)
Cr: 1.42 (baseline 0.9) > 1.79 on HD#3
Hyponatremia (126), Normal K (3.9)
Albumin 3.2
Normal LFTs

IVF follow up
Embryo transfer was unsuccessful. The patient
decided to discontinue IVF and pursue
surrogacy.

a

Differential diagnosis
Tuboovarian abscess, ovarian torsion with
necrosis, infected loculated ascites,
hematoperitoneum. Unlikely late-onset
ovarian hyperstimulation given 71d from egg
retrieval, and use of ovarian suppression prior
to embryo transfer. Neoplasm less likely given
normal appearing ovaries on imaging at time
of transfer 5 days prior to presentation.

b

a) Pelvic ultrasound demonstrating large multiloculated cystic pelvic mass b) MRI with 20cm
complex cystic pelvic mass and hydronephrosis of right lower quadrant renal transplant

a) Normal uterus with bilateral
fallopian tubes encased in
fibrotic tissue
b b) Diffuse adhesions within the
abdominal cavity
c) (same)
d) Loops of bowel adherent to
anterior abdominal wall

Management
Pre-op:
Blood & urine cultures obtained, started on
broad spectrum antibiotics with decrease in
leukocytosis.
Surgery:
Laparoscopic trocars were unable to be
placed due to size of the mass. A 3cm
suprapubic transverse incision was made with
copious drainage of amber-colored fluid.
Loculations and filmy adhesions were lysed to
release additional fluid (total 1450ml). Dense
intraabdominal adhesions noted.

a

Discussion
Transvaginal oocyte retrieval is associated
with a low rate of pelvic infection (0.6-1.3%)
(1-3), and is theorized to be direct inoculation
of the peritoneal cavity with vaginal microorganisms. The infection usually occurs within
days of inoculation. Only one published case
reports a patient who presented 56 days after
TVOR (4).
We theorize that our patient’s history of
peritoneal ascites and concomitant
immunosuppression predisposed her to
developing peritonitis.
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Use of liquid chromatography-tandem triple quadrupole mass spectrometry (LC-MS/MS) to monitor protocol compliance in hormonal
contraceptive pharmacokinetic/pharmacodynamic studies
Bethany T. Waites MD MCR1, Emily R. Boniface MPH1, Sara McCrimmon MPH1, David W. Erikson PhD2, Jeffrey T. Jensen MD MPH1
1Department of OBGYN, Oregon Healthy & Science University 2Endocrine Technologies Core, Oregon National Primate Research Center

Background

Results

Participant noncompliance affects contraceptive
clinical trials and epidemiologic studies evaluating the
effects of contraceptive methods on health
outcomes (1-4). Liquid chromatography-tandem triple
quadrupole mass spectrometry (LC-MS/MS) provides
a platform to simultaneously evaluate serum samples
for a panel of natural and contraceptive steroids (65,
6).

Table 1: Ethinyl estradiol (EE) concentration above the minimum level of detection (MLD = 8
pg/ml) and prohibited progestins (etonogestrel (ENG), norethindrone (NET), levonorgestrel
(LNG)) detected for each study participant, at baseline and 84 days.

Objective
To report the use of liquid chromatography–tandem
triple quadrupole mass spectrometry (LC–MS/MS) to
assess compliance in hormonal contraceptive
pharmacokinetic/pharmacodynamic studies.

Materials & Methods
Study design
We conducted a randomized controlled double blind
pilot study (Clinical Trials #NCT03418363) designed to
evaluate the effects of an oral supplement on
hepatic protein levels in current users of an ethingyl
estradiol/drospirenone (EE/DRSP) combined oral
contraceptive (COC).
Reported compliance
Participants self-reported compliance with COC and
study drug using a paper diary, automatic daily text
messaging bot system (TextIt.com) and monthly
phone calls.
Blood sample collection & analysis
Whole blood samples were collected at the
enrollment and completion visits (both during the
active pill week). Serum samples were analyzed for a
panel of contraceptive hormones (etonogestrel,
levonorgestrel, medroxyprogesterone acetate,
norethisterone, EE), and considered present if their
concentration was at or above their respective
minimum level of detection (MLD).

Subject
1
2
3
4
5
6
7
8
9
10
11
12

Baseline
EE (pg/ml)
23
16
14
17
31
23
13
15
35
15
86
16

Progestin detected

ENG

NET

LNG

Conclusion

84 Days
EE (pg/ml)
21
11
15
16
43
19
Below MLD
Below MLD
Below MLD
19
22
19

Progestin detected

ENG

NET

We found a discrepancy between subjects’ selfreported compliance and objective LC-MS/MS data,
and this may be an issue in similar studies.
Noncompliance with study protocols decreases study
validity, particularly in pharmacokinetic and
pharmacodynamic studies that rely on subjects’ use
of a specific compound.
While prior reports have documented noncompliance
as a contributor to unexpected results, most rely on
assays for an expected steroid, or a surrogate marker
and not a panel of contraceptive agents (1, 2).
Researchers and clinicians should take this into
consideration when interpreting study results, and
consider use of an objective measure to verify
protocol compliance.

LNG
References

Table 2: Compliance with use of the EE/DRSP COC during the study, defined as serum
concentration of EE above the MLD and non-detectable concentrations of prohibited
progestins (ENG, NET, LNG). EE values reported as median and interquartile ranges at
baseline and at 84 days.

Number of participants
EE pg/ml (interquartile range)
Compliant
Non-compliant

Baseline
12
16.5 (15.0-27.0)
9 (75%)

EE below MLD 0 (0%)
Other progestin above MLD 3 (25%)

84 Days
12
19.0 (16.0-21.0)
6 (50%)
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The Pain Index: A Novel Approach to Quantifying Postpartum Pain Scores
Malagón-Blackwell E, Smithson S, Mirocha J, Esakoff TF, Accortt EE
Cedars-Sinai Medical Center, Los Angeles, CA
Background
• Visual Analogue Scales (VAS) commonly
used to document postpartum pain
• Pain scores documented with VAS vary by
range and number reported scores making
quantification of pain for analyses difficult
• Some evidence exists that higher perineal
laceration level leads to higher incidence of
reported pain1

Objectives
• To design a method to quantify total postpartum
pain burden
• We called this method the Pain Index (PI).
Similar methods used to analyze toxicity levels
with chemotherapy administration2,3
• To test the validity of the PI using postpartum
pain scores in the setting of perineal lacerations
and compare these scores for research
purposes

Hypothesis
• PI would be a valid method to quantify
postpartum pain scores in the context of
perineal lacerations
• Higher PI scores will be associated with higher
order perineal lacerations

Results

Study Design
Figure 1. VAS pain scores

• Retrospective cohort study with data from 4158
women with singleton pregnancies delivered
vaginally at large urban US medical center in
2019

• Lower order lacerations (None, 1st-2nd) did not
differ significantly in PI
• Higher order lacerations (3rd-4th) associated with
higher average PI compared to lower order
lacerations (P=0.011)

• Demographics, obstetrical outcomes, VAS pain
scores (Figure 1) collected
• A PI was developed to describe pain scores from
postpartum days 0-3 (average # scores=31)
• Pain scores arranged in descending order and PI
computed using algorithm in Figure 2

Conclusions
Figure 2. Pain Index (PI) algorithm

• Lower scores weighted less than most severe
scores. Many pain scores of same grade
contributed less than single pain score of next
higher score

• PI provides method to quantify multiple pain
scores and allows ease of comparison between
groups in postpartum setting
• PI scores significantly higher in 3rd and 4th degree
lacerations compared to lower order lacerations
• Future studies will be aimed at validating PI by
demonstrating differences in PI by mode of
delivery: vaginal delivery, operative delivery,
cesarean delivery

• Goal of PI to describe overall pain experience
by accounting for all pain scores rather than
just most severe or average

.

Results
Table 1. PI means by degree of laceration
• PI scores ranged from 0-11 with mean score of 7.9
among 4158 participants
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Applicant use of Web-based Resources on
Residencies During Interview Trail
Alicia S. Willey MD, Katie Casper MD, Ioana Danci MD, Larissa Romero MD, R. Michael Brady MD
Creighton University School of Medicine – Phoenix Program

Background

• The 2020-2021 residency application cycle
required online instead of in-person interviews in
the setting of the COVID-19 pandemic.1

Results
Chat 1: Applicant use of online resources
A. Residency Website

0%

• The interview day provides insight on residents,
faculty, curriculum, work/life balance, wellness,
patient population, hospital facilities, call
schedule, and research opportunities.
• In the virtual setting, programs were required to
develop web-based platforms to replace this
experience.

41%

100%

C. FREIDA

D. Instagram

33%

39%
61%

The purpose of this project is to examine
applicant use of web-based resources for
residency selection, and perception of the
resident run Instagram account.

E. Twitter

67%

9%

11%

1Yes
2No

• A four-question survey was attached to the
residency program 2020-2021 applicant cycle
interview day materials.

• All eligible surveys were included without
sampling.
• Categorical variable analysis was used.
• Found exempt from institution’s IRB.

• The Instagram account made a favorable impact
on 77.4% (48/66) of respondents without any
reporting a negative impact.

F. Other

Study Design

• All 119 interviewed applicants were asked to fill
out an anonymous survey.

• 94% (62/66) of applicants reported use of the
residency website
• 59.0% (39/66) Association of American Medical
Colleges Electronic Residency Application Service
(ERAS)
• 60.6% (40/66) American Medical Association
Fellowship and Residency Electronic Interactive
Database (FREIDA)
• 66.7% (44/66) Instagram
• 10.6% (7/66) Twitter
• 9.1% (6/66) used “other.”

59%

Objectives

.

• 119 interviewed applicants, 66 responded to the
post-interview survey, which was a 55.5%
(66/119) response rate.

B. ERAS

89%

91%

Chart 2. Instagram Influence

23%

0%

77%
1Favorable
2Neutral
3Unfavorable

Chart 3. Instagram Insights

• Applicants requested more information be
portrayed on through social media addressing
hospitals, tours, fellowships and curriculum
including family planning.

• >75% (42-56/66) of applicants felt that the
Instagram account presented information on:
Residents
-- Residents
Hospitals
-- Hospitals
Attendings
-- Attendings
Fellowships
-- Fellowships
Resident
-Resident
Wellness
wellness
Program
-- Program Alumni
alumni
-- Lifestyle of Phoenix/Arizona
Lifestyle
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Conclusion

• Of the respondents, the residency websites
were the most accessed web-based resource.
• Residency database sites ranked highly,
utilization comparable to Instagram.
• Other social media sites were not access as
regularly.
• Strengths of this study include high response
rate; weakness include limited pool of
applicants surveyed.
• In virtual applicant recruitment, this data
suggests residencies should prioritize their
program web sites, residency databases and
Instagram for residency promotion.
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Assisted Reproductive Technology Use is Associated with Increased Risk for
Hypertensive Disorders of Pregnancy
Wes Urian MD, Kristin Prewitt MD, Alyssa Hersh MD, Osii Mbata MD, and Sacha A. Krieg, MD PhD
Department of Obstetrics and Gynecology, Oregon Health & Science University, Portland, OR, United States

RESULTS

BACKGROUND

• Assisted reproductive technology (ART) includes
•
•
•

any fertility treatment that involves handling of
either eggs or sperm outside the human body.
Use of in vitro fertilization has been associated
with an increased risk for hypertensive disorders
of pregnancy.1,2
Patients who use ART tend to be of higher
maternal age, another characteristic associated
with hypertensive disorders of pregnancy.3
It is unclear if ART itself is associated with
increased risk for hypertensive disorders of
pregnancy.

OBJECTIVE:
To evaluate the association
between ART use and
hypertensive disorders in
pregnancy.

METHODS

• Retrospective cohort study of all singleton, non•
•
•

anomalous deliveries in the United States
between 2016 to 2018 using the National Vital
Statistics System
Comparison of patients using ART to patients
who did not to estimate the association between
ART use and gestational hypertension,
preeclampsia, and eclampsia.
Chi squared and multivariable logistic regression
used, significance level of 0.05.
Adjusted analyses accounted for differences in
parity, BMI, cigarette use, education level, type of
insurance, race/ethnicity and age.

Table 1: Socio-demographic Characteristics*
No ART (n = 11,052,964) ART (n = 100,755)
Race/ethnicity
NH White
NH Black
NH AI/AN
NH Asian/NHOPI
NH Multiracial
Hispanic
Age
<20 years
20-34 years
≥35 years
BMI
Underweight
Normal weight
Overweight
Obese
Parity
Nulliparous
Multiparous
Insurance
Private
Medicaid
Self-pay
Other
Cigarette use (any
during pregnancy)

5,680,309 (51.8)
1,587,094 (14.5)
87,007 (0.8)
735,291 (6.7)
235,589 (2.2)
2,635,525 (24.0)
576,677 (5.2)
8,597,529 (77.8)
1,878,758 (17.0)

70,671 (72.0)
5,032 (5.1)
127 (0.1)
12,688 (12.9)
1,640 (1.7)
7,974 (8.1)
67 (0.1)
44,735 (44.4)
55,973 (55.5)

366,099 (3.4)
4,674,307 (43.4)
2,836,173 (26.3)
2,904,302 (26.9)

2,334 (2.4)
49,991 (50.5)
25,479 (25.7)
21,202 (21.4)

4,222,129 (38.3)
6,800,134 (61.7)

61,203 (60.8)
39,401 (39.2)

• There were 9,936 patients with gestational hypertension or
p-value
<0.001

Table 2: Multivariable Analysis*
<0.001

<0.001

Gestational
hypertension or
preeclampsia
Eclampsia

<0.001

90,898 (92.6)

<0.001

Chronic hypertension

3,194 (3.2)

<0.001

*Data presented as n (%)
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1.13 ( 1.01 – 1.26)

1.32 (1.25 – 1.35)

<0.001

• ART was significantly associated with gestational

hypertension or preeclampsia and eclampsia.
• Future studies determining type of ART treatment
(e.g. fresh vs frozen transfer) may help to further
elucidate risk factors for hypertensive disorders of
pregnancy.
• Ultimately, this may inform the use of risk reducing
measures in patients who use ART.
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WOMEN GIVING BIRTH AFTER CONCEPTION USING ASSISTED REPRODUCTIVE
TECHNOLOGY ARE AT INCREASED RISK FOR MATERNAL BLOOD TRANSFUSION
Pamela Parker MD, MPH; Elizabeth Rubin, MD; Wes Urian, MD; Alyssa Hersh, MD, MPH; Kristin Prewitt, MD, MPH; Sacha Krieg, MD, PhD
Department of Obstetrics & Gynecology, Oregon Health & Science University, Portland, OR, USA

RESULTS

BACKGROUND
•
•
•
•

Assisted reproductive technology (ART) may be
associated with increased morbidity in pregnancy
Severe morbidity occurs in up to 3.14% of ARTconceived pregnancies
ART has been shown to be associated with an increased
risk of postpartum hemorrhage1
Smaller retrospective cohort studies demonstrate an
increased risk of maternal blood transfusion among
both fertile and subfertile populations who used ART2

Does ART increase the risk of
receiving a maternal blood transfusion
at time of delivery?

•
•
•
•

•
•

METHODS
Retrospective cohort study of United States birth
certificate records
Inclusion criteria: all singleton, non-anomalous
deliveries between 2016 to 2018 from the National Vital
Statistics System
Compared cohorts of births from women who used ART
with those that did not use ART
Primary outcome: frequency of maternal blood
transfusion at time of delivery
Chi-square test used for categorical data
Multivariable logistic regression model was used to
adjust for parity, BMI, tobacco use, educational level,
insurance status, race/ethnicity, and age classification
(as per Society for Assisted Reproductive Technology
categories)

Table 1: Baseline study characteristics
Race/ethnicity
NH White
NH Black
NH AI/AN
NH Asian/NHOPI
NH Multiracial
Hispanic
Age
<20 years
20-34 years
≥35 years

BMI
Underweight
Normal weight
Overweight
Obese
Parity
Nulliparous
Multiparous
Insurance
Private
Medicaid
Self-pay
Other
Cigarette use (any
during pregnancy)

ART

No ART

70,671 (72.0)
5,032 (5.1)
127 (0.1)
12,688 (12.9)
1,640 (1.7)
7,974 (8.1)

5,680,309 (51.8)
1,587,094 (14.5)
87,007 (0.8)
735,291 (6.7)
235,589 (2.2)
2,635,525 (24.0)

67 (0.1)
44,735 (44.4)
55,973 (55.5)
2,334 (2.4)
49,991 (50.5)
25,479 (25.7)
21,202 (21.4)
61,203 (60.8)
39,401 (39.2)

576,677 (5.2)
8,597,529 (77.8)
1,878,758 (17.0)
366,099 (3.4)
4,674,307 (43.4)
2,836,173 (26.3)
2,904,302 (26.9)
4,222,129 (38.3)
6,800,134 (61.7)

p-value
<0.001

Data expressed as N (%); Data analyzed using chi-square test
OR: odds ratio; aOR: adjusted odds ratio
Multivariable logistic regression adjusted for race/ethnicity, age, BMI, parity,
insurance, tobacco use, college experience, and chronic hypertension

<0.001

<0.001

CONCLUSIONS

•
•

•
<0.001

<0.001

91,238 (91.0)
5,158 (5.1)
1,807 (1.8)
2,111 (2.1)
592 (0.6)

5,350,530 (48.7)
4,732,311 (43.1)
477,457 (4.3)
428,894 (3.9)
756,583 (6.9)

Attended some
college

90,898 (92.6)

6,628,802 (60.7)

<0.001

Chronic
hypertension

3,194 (3.2)

203,264 (1.8)

<0.001

<0.001

NH: non-Hispanic; AI/AN: American Indian or Alaska Native; NHOPI: Native
Hawaiian or Other Pacific Islander
Data expressed as N (%); Data analyzed using chi-square test
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Table 2: Primary outcome of Maternal Blood Transfusion
ART No ART p-value OR
aOR
(95% CI)
(95% CI)
Blood
961
35,679 <0.001 2.9
2.7
transfusion (0.95) (0.32)
(2.79 – 3.16) (2.6 – 2.9)

•
•

The odds of maternal blood transfusion were
significantly higher in births conceived by ART.
Nearly 1% of women giving birth after ART
conception receive a blood transfusion.
This highlights but one aspect of the potential risks
associated with ART-conceived pregnancies,
demonstrating an increased need for extensive
counseling when physicians discuss the use of ART
with patients.
Strengths of our study: large scale, population based
Limitations: inability to discern specific ART
treatments utilized, retrospective design
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USE OF ASSISTED REPRODUCTIVE TECHNOLOGY IS ASSOCIATED WITH
HIGHER ODDS OF GESTATIONAL DIABETES
Pamela Parker MD, MPH; Elizabeth Rubin, MD; Wes Urian, MD; Alyssa Hersh, MD, MPH; Kristin Prewitt, MD, MPH; Sacha Krieg, MD, PhD
Department of Obstetrics & Gynecology, Oregon Health & Science University, Portland, OR, USA

•
•

•

•

BACKGROUND
Assisted reproductive technology (ART) may be associated
with increased morbidity in pregnancy
Prior studies have demonstrated an increased risk of
gestational diabetes mellitis (GDM) among singleton
pregnancies conceived with ART as compared to singleton
pregnancies conceived spontaneously, although they
demonstrated heterogeneity in study design, methods, and
patient population1,2,3,4
Specific ART technologies that may further increase the risk
of GDM include intracytoplasmic sperm injection (ICSI) and
fresh embryo transfer, while trophectoderm biopsy of the
embryo for preimplantation genetic testing has not been
shown to increase the risk of GDM1,5
Large scale data is needed to demonstrate reproducibility of
these smaller studies’ conclusions

Is ART associated with an increased
risk of gestational diabetes?

•
•

•
•
•
•
•

METHODS
Retrospective cohort study of United States birth certificate
records
Inclusion criteria: all singleton, non-anomalous deliveries
between 2016 to 2018 from the National Vital Statistics System
Exclusion criteria: women without a recorded status of
gestational diabetes
Compared cohorts of births from women who used ART with
those that did not use ART
Primary outcome: frequency of gestational diabetes
Chi-square test used for categorical data
Multivariable logistic regression model was used to adjust for
parity, BMI, tobacco use, educational level, insurance status,
race/ethnicity, and age classification (as per Society for
Assisted Reproductive Technology categories)

RESULTS
Table 2: Primary outcomes of Gestational Diabetes

Table 1: Baseline study characteristics

Race/ethnicity, n (%)
NH White
NH Black
NH AI/AN
NH Asian/NHOPI
NH Multiracial
Hispanic

Age
<20 years
20-34 years
≥35 years
BMI
Underweight
Normal weight
Overweight
Obese
Parity
Nulliparous
Multiparous
Insurance
Private
Medicaid
Self-pay
Other
Cigarette use (any
during pregnancy)
Attended some
college
Chronic
hypertension

ART
(n=11,153,739)

70,671 (72.0)
5,032 (5.1)
127 (0.1)
12,688 (12.9)
1,640 (1.7)
7,974 (8.1)
67 (0.1)
44,735 (44.4)
55,973 (55.5)

2,334 (2.4)
49,991 (50.5)
25,479 (25.7)
21,202 (21.4)
61,203 (60.8)
39,401 (39.2)

No ART
(n=110, 775)

5,680,309 (51.8)
1,587,094 (14.5)
87,007 (0.8)
735,291 (6.7)
235,589 (2.2)
2,635,525 (24.0)
576,677 (5.2)
8,597,529 (77.8)
1,878,758 (17.0)

366,099 (3.4)
4,674,307 (43.4)
2,836,173 (26.3)
2,904,302 (26.9)
4,222,129 (38.3)
6,800,134 (61.7)

p-value
<0.001

No ART p-value
684,662 <0.001
(6.19)

aOR (95% CI)
1.35 (1.32 – 1.38)

Data expressed as N (%); Data analyzed using chi-square test
aOR: adjusted odds ratio; multivariable logistic regression adjusted for race/ethnicity, age,
BMI, parity, insurance, tobacco use, college experience, and chronic hypertension

<0.001

<0.001

CONCLUSIONS
<0.001
<0.001

91,238 (91.0)
5,158 (5.1)
1,807 (1.8)
2,111 (2.1)

5,350,530 (48.7)
4,732,311 (43.1)
477,457 (4.3)
428,894 (3.9)

592 (0.6)

756,583 (6.9)

<0.001

90,898 (92.6)

6,628,802 (60.7)

<0.001

3,194 (3.2)

203,264 (1.8)

<0.001

NH: non-Hispanic; AI/AN: American Indian or Alaska Native; NHOPI: Native Hawaiian or
Other Pacific Islander
Data expressed as N (%); Data analyzed using chi-square test
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Gestational
Diabetes, n (%)

ART
10,565
(10.48)

• Over 10% of births conceived with ART were complicated by
GDM
• The adjusted odds of GDM are 1.35 times higher in births
conceived with ART
• Older cohort may suggest a possible association of agerelated insulin resistance
• The risk of GDM remained significantly elevated in the ARTconceived pregnancies after controlling for age and other
clinical characteristics
• Strengths: large scale, population based
• Limitations: inability to discern specific ART treatments
utilized
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FACTORS ASSOCIATED WITH BREASTFEEDING AT TIME
OF HOSPITAL DISCHARGE AMONG ADOLESCENTS
Kristin C. Prewitt MD MPH, Alyssa Hersh MD MPH, Osii Mbata MD, Nicole Marshall MD
Department of Obstetrics and Gynecology, Oregon Health & Science University, Portland, OR, United States

RESULTS

BACKGROUND
•
•
•
•

Breastfeeding has long-term health benefits for
the parents and infant.
Adolescent mothers have the lowest rate of
breastfeeding in the United States.
Although most adolescent mothers intend to
breastfeed, initiation ranges from 39% to 69%.

•

Of the 512,550 adolescents who met criteria, 367,018 (72%) were breastfeeding at the time of discharge.

•

All characteristics assessed were significantly different between adolescents who were breastfeeding at discharge when compared to those who were not.

•

The characteristics associated with higher rates of breastfeeding include Hispanic ethnicity (83%), Non-Hispanic Asian, Native Hawaiian or other Pacific Islander race
(78%), attending at least some college (81%), nulliparity (71%), non-Medicaid insurance (77%), no tobacco use (72%), and married status (82%).

•

When controlling for confounding variables, similar trends to the bivariate analysis were noted (Table 1).

There is a scarcity of studies examining
determining factors in adolescent breast
feeding initiation and maintenance.

OBJECTIVE
What factors are associated
with adolescent
breastfeeding?

Methods
• Using the 2016-2018 National Vital Statistics
Birth Data, we conducted a US populationbased study analyzing factors associated with
breastfeeding at the time of hospital discharge
among adolescent patients (<20 years of age).
• Inclusion criteria were singleton, nonanomalous deliveries greater than 20 weeks of
gestation.
• Patient characteristics were assessed for
significance using chi-squared analyses.
• Multivariable logistic regression was used to
assess factors associated with breastfeeding
at discharge.
• All analyses were conducted in STATA version
14.

Adjusted odds ratio
(95% confidence interval)

Characteristic
Nulliparity

1.50 (1.47-1.52)

Body mass index
Underweight
Normal weight
Overweight Obese

0.92 (0.90-0.95)
1.00 (referent)
1.00 (0.99-1.02)
0.91 (0.90-0.93)

Cigarette use

0.66 (0.65-0.68)

Medicaid insurance

0.73 (0.72-0.74)

Race/ethnicity
Non-Hispanic (NH) white NH black
NH AI/AN
NH Asian, NHOPI
NH multiracial
Hispanic

1.00 (referent)
0.61 (0.60-0.62)
1.17 (0.11-1.23)
1.55 (1.44-1.66)
1.08 (1.05-1.12)
2.18 (2.14-2.22)

College attendance

1.73 (1.69-1.78)

Table 1. Multivariable analysis of factors associated with breastfeeding at discharge among adolescent patients
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CONCLUSIONS
• A number of associations including
ethnic/racial, education, and marital status
differences were identified.
• Further studies could provide actionable
research targets to improve our understanding
of factors that contribute to breastfeeding
initiation and duration within this population.
• Limitations include inability to determine
duration of breastfeeding after hospital
discharge.

Adolescent breastfeeding
at hospital discharge is
associated with marital
status, education, and
race/ethnicity.
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EFFECTS OF PRENATAL CARE INITATION TIMING
ON MATERNAL AND NEONATAL OUTCOMES IN ADOLESCENTS
Kristin C. Prewitt MD MPH, Alyssa Hersh MD MPH, Osii Mbata MD, Nicole Marshall MD
Department of Obstetrics and Gynecology, Oregon Health & Science University, Portland, OR, United States

RESULTS

BACKGROUND
•

•
•

Timely (first-trimester initiation) and adequate
(14+ visits) prenatal care (PNC) in the United
States are considered the standard for healthy
pregnancy and delivery outcomes.
Earlier initiation of prenatal care is associated
with improvements in maternal and neonatal
outcomes.
Little is known about timing of prenatal care
specifically in adolescents and their outcomes.

OBJECTIVE
To assess maternal and neonatal
outcomes associated with
trimester of prenatal care
initiation in adolescent patients.

Methods

•

A total of 556,556 adolescents delivered from 2016 to 2018. The majority of adolescents who received prenatal care
presented in the first or second trimesters (89%).

•

Several maternal and neonatal outcomes demonstrated statistically significant differences based on the timing of
prenatal care initiation.

•

• Late presentation to prenatal care among
adolescents is associated with worse neonatal
Adolescents with later initiation of care (3rd trimester) were less likely to be diagnosed with gestational hypertension or
outcomes compared to establishing care in the
preeclampsia (aOR 0.87, 95% CI 0.84-0.90), gestational diabetes (aOR 0.73, 95% CI 0.68-0.79), or deliver via
first or second trimester.
cesarean section (aOR 0.90, 95% CI 0.88-0.92) compared to adolescents who presented earlier for care.

•

Later initiation of care was associated with increased risk for preterm delivery (aOR 1.33, 95% CI 1.30-1.37), NICU
admission (aOR 1.18, 95% CI 1.14-1.22), or assisted ventilation at 6 hours of life (aOR 1.16, 95% CI 1.07-1.26).

•

Adolescents with later initiation of prenatal care were also less likely to have large for gestational age infants (aOR
0.88, 95% CI 0.85-0.92).

Maternal and Neonatal Outcome

Adjusted odds ratio
(95% confidence interval)

Gestational hypertension or pre-eclampsia

0.87 (0.84-0.90)

• We conducted a retrospective cohort study
using 2016-2018 National Vital Statistics Birth
Data of deliveries to women < 20 years old.

Gestational diabetes

0.73 (0.68-0.79)

•

Inclusion criteria were singleton, nonanomalous deliveries > 20 weeks gestation.

Cesarean section delivery

0.90 (0.88-0.92)

•

We analyzed maternal and neonatal outcomes
for adolescent patients who presented in the
first or second trimester and compared them to
those of similar patients who presented in the
third trimester as well as to those with absent
prenatal care.

Preterm delivery

1.33 (1.30-1.37)

NICU admission

1.18 (1.14-1.22)

Assisted ventilation at 6 hours of life

1.16, (1.07-1.26)

Large for gestational age infant

0.88 (0.85-0.92)

• Bivariate tests and multivariable logistic
regression were used for comparisons.
• All analyses were conducted using STATA
version 14.

CONCLUSIONS

Table 1. Adjusted odds ratio of maternal and neonatal outcomes comparing late initiation of prenatal care to earlier initiation in adolescent patients.
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• Additionally, the diagnosis of pregnancy
disorders including gestational hypertension,
preeclampsia, and gestational diabetes is
lower among adolescents presenting late to
prenatal care, which may contribute to the
increased adverse neonatal outcomes.
• Understanding and eliminating barriers to the
establishment of prenatal care early in
pregnancy is an important tool to improve
maternal and neonatal outcomes.

Late initiation of prenatal care
in adolescent patients is
associated with worse
neonatal outcomes, but less
diagnosis of maternal health
complications.
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• Transgender or gender diverse (TGD) people
have a gender identity that differs from their
sex assigned at birth
0.6% of the U.S. population.1
• Hereditary cancer syndromes increase risk of
various forms of cancer and screening
protocols have been created to reduce
morbidity/mortality (Table 1)

To examine whether TGD patients with hereditary
cancer syndromes were receiving appropriate
counseling, screening, and risk reducing surgery in
an integrated healthcare setting.

Study Design
Study Design:
• Case Series
Population:
• Transgender/gender diverse
• Dx of HBOC, Lynch Syndrome, or other known
breast and ovarian cancer genetic mutation
• Care at Kaiser Permanente Northern California
between 2009-2019
Electronic Medical Record Review was conducted

Table 3. Demographics and Clinical Information of Transgender and Gender
Diverse Patients (TGD) with Hereditary cancer syndromes, 2009 and 2019.

Table 1. NCCN Recommended Screening for Patients with BRCA1, BRAC2,
CHEK2*, and Lynch Syndrome 1,2

HBOC

Age Criteria

Recommended Screening

24 – 29

Clinical breast exam every 6
months
Breast MRI every 12 months
Breast MRI every 12 months
Mammogram every 12 month

30 – 75

Total
(N=11)

>30 – until RRBSO*

TVUS every 6 months
Ca125 level every 6 months
Lynch
Starting at age 20-25 Colonoscopy every 1-2 years
Syndromes years until indefinite

• TGD patients face unique challenges to
accessing health care including appropriate
cancer screening

Objectives

Conclusions

Results

Introduction

Starting at age 30-35 Endometrial biopsy every 1
years until indefinite year
TVUS every 6 months**
Ca125 level every 6 months**
*RRBSO for patients with BRCA1 is considered at age 35-40 years, for patients
with BRCA2 is considered at age 40-45 years.
**May be considered. *** for all subtypes except for PMS2
HBOC – hereditary breast and ovarian cancer; RRBSO – Risk-reducing salpingooophorectomy

Table 2. Screening Patterns Among TGD Patients with HBOC and Lynch
Syndromes

Total who
required
screening

Complete Incomplete No
screening, screening, N screening
N (%)
(%)
, N (%)

HBOC

Breast Cancer 8
Ovarian Cancer 4

2 (25.0)
1 (25.0)

4 (50.0)
0 (0.0)

2 (25.0)
3 (75.0)*

Lynch

Colorectal
2
Cancer
Endometrial
1
Cancer
Ovarian Cancer 0***

2(100)**

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

1 (100)

*Required 1-2 screenings during the observation period and did not receive any
**Only required one colonoscopy during the observation period
***One patient was status post hysterectomy and oophorectomy, ne patient
did not require screening as her mutation was PMS2

only

Demographics
Age when genetic
mutation was identified
Min-Max
24.0-43.0
Gender Status, n%
FTM
4 (36.4)
MTF
2 (18.2)
NON-BINARY
5 (45.5)
Race, n%
White
9 (81.8)
Asian
1 (9.1)
Unknown
1 (9.1)
Hispanic, n%
1 (9.1)
Membership length between 2009 and
2019
Mean ± SD
6.8±3.3
Clinic Information
Genetic Mutation, n%
BRCA1
7 (63.6)
BRCA2
1 (9.1)
CHEK2
1 (9.1)
MSH2
1 (9.1)
PMS2
1 (9.1)
Hormone therapy, n%
Past
1 (9.1)
Current
7 (63.6)
No
3 (27.3)
Gender affirming surgery,
n%
6 (54.5)
Prophylactic surgery, n% 7 (63.6)
RRBSO
1 (9.1)
TLH
1 (9.1)
RRBSO and TLH
3 (9.1)
Mastectomy*
7 (63.6)

Hereditary
Breast and
Lynch
Ovarian
Cancer
Syndrome
(n=9)
(n=2)

24.0-43.0

26.0-38.0

3 (33.3)
2 (22.2)
4 (44.4)

1 (50.0)
0 (0.0)
1 (50.0)

7 (77.8)
1 (11.1)
1 (11.1)
1 (11.1)

2 (100.0)
0 (0.0)
0 (0.0)
0 (0.0)

6.9±2.9

6.0±6.3

7 (77.8)
1 (11.1)
1 (11.1)
---

---1 (50.0)
1 (50.0)

1 (11.1)
5 (55.6)
3 (33.3)

0 (0.0)
2 (100.0)
0 (0.0)

4 (44.4)
5 (55.6)
1 (11.1)
1 (11.1)
2 (22.2)
5 (55.6)

2 (100.0)
2 (100.0)
0 (0.0)
0 (0.0)
1 (50.0)
2 (100.0)

FTM – Female to Male; MTF – Male to Female; TLH – Total laparoscopic
hysterectomy; RRBSO – Risk-reducing salpingo-oophorectomy;
*Mastectomy and other surgeries are not mutually exclusive.
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• All 11 patients received appropriate
counseling about their diagnosis and
recommended screening
• In total only 27% of patients received all
recommended screening

• Care gaps were notable in breast and
ovarian cancer screening among TGD
patients with HBOC where only 25%
received complete breast cancer screening
and 25% received complete ovarian cancer
screening
• This research can help inform care of TGD by
highlighting care gaps, in particular breast
and ovarian cancer screening among TGD
with HBOC
• Further research should be done to compare
these findings to cis gendered patients
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TEAMING: IDENTIFYING SDoH THROUGH
BEHAVIORAL HEALTH ASSESSMENTS OF
RISK FACTORS
Tiffany Yang, MD and Cinna Wohlmuth, MD
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OBJECTIVE

RESULTS

Using teaming as a critical path to identify specific Social
Determinants of Health (SDoH) risk factors as
perceived by women from an inner city medically underserved
community.

The SDoH operant in the Boyle-Heights community was a sense
of
limited
social
support
rather
than
the
more
commonly researched SDoH such
as income, insurance status or transportation.

• SDoH are recognized as influencing health behaviors and
outcomes. 1
• Identifying specific SDoH risk factors in a clinical setting can
be a challenge.
• Behavioral health assessments are in-depth, open-ended
LCSW led, 60-90 minute, patient interviews that include an
assessment of economic and social conditions.

DESIGN
This was a quality improvement effort
interdisciplinary teaming and address SDoH.

to

Of the 20 areas explored in the behavioral health assessment,
limited social support was cited in 49 of the 60 assessments
studied.
By contrast financial concerns were cited 39 times and adverse
childhood
events were cited 37 times.

CONCLUSION

SDoH encompasses economic and social conditions
which manifest themselves in individualized ways.
Interdisciplinary teaming in healthcare informs patient care
but also provides insight into the larger community.2
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Of interest, COVID-19 concerns were cited only 5 times in
the 60 behavioral health assessments studied.
Cohen (2004) defined social support as the provision of
psychological and material resources intended to benefit an
individual's ability to cope with stress. (superscript). New
models (Feeney & Collins, 2015) of social support suggest
a more critical look at social support for thriving and coping
successfully
with
life's
adversities
and
actively
pursuing opportunities for growth and development.
(superscript)

facilitate

Studied were the SDoH risk factors mentioned in 60 behavioral
risk assessment interviews done between March and
November 2020 from different OB/GYN visit categories.
Behavioral risk assessments are done on patients electing to
see a LCSW.

Interdisciplinary teaming to explore the meaning of "limited
social support," given new theoretical models of social
support, create space for the development of
new knowledge, suggesting the next steps in this QI
project.

PHQ9 depression screens are offered to all Ob/Gyn clinic
outpatients.
Patient mental health literacy is promoted and provided by
clinical staff.
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