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Abstract

Gestational diabetes mellitus (GDM) poses well-established risks to both the mother and infant.
As over 50% of women with GDM will develop type 2 diabetes mellitus (T2DM) in their lifetime,
performing postpartum oral glucose tolerance testing (OGTT) is paramount to initiation of
appropriate lifestyle interventions and pharmacologic therapy. Nonetheless, test completion among
women with GDM is estimated to be <50%, with particularly low rates in Latina patients, as well
as patients with public insurance, low education levels, and low health literacy. Data suggest our
current health services infrastructure loses patients in the postpartum gap between pregnancy-
focused care and primary care. As previous studies have demonstrated strategies to promote
OGTT completion for T2DM prevention, hereto is a proposal of best practices including 1)
enhanced patient support for identifying long-term health care providers 2) patient-centered
medical home utilization when possible 3) patient and provider test reminders, and 4) formalized
obstetrician-primary care provider hand-offs using the “SBAR” (Situation Background
Assessment Recommendation) mnemonic. These strategies deserve future investigation to solidify
a multi-level approach for identifying and preventing the continuum of diabetes.
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Introduction

Gestational diabetes mellitus (GDM) is defined as glucose intolerance developed during
pregnancy.l As with type 2 diabetes mellitus (T2DM), the incidence of GDM is growing;
GDM currently affects an estimated 5-10% of pregnancies in the United States, with
approximately 250,000 new cases each year.2 Not only has there been a steady increase in
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the prevalence of GDM over the past 20 years, but the rising national trends of advanced
maternal age, obesity, and decreased physical activity will contribute to a further increase in
the prevalence of GDM in years to come.3

The diagnosis of GDM bears associated short-term and long-term risks for both the infant
and mother. The correlation between GDM and macrosomia, neonatal hypoglycemia, birth
trauma, and subsequent overweight in the offspring has been well-established.? For the
mother, GDM is associated with increased risk of hypertensive disorders, cesarean delivery,
and other perinatal complications.® Furthermore, 30% of women with GDM remain glucose
intolerant after delivery, and over half ultimately receive the diagnosis of overt diabetes.®
The risks of T2DM in pregnancies subsequent to an index pregnancy with GDM are
amplified beyond those incurred by GDM alone.”®

The first step in long-term risk management of women with GDM is postpartum glucose
tolerance testing. Groups such as the American College of Obstetrics and Gynecology
(ACOG) and the American Diabetes Association (ADA) recommend that women with GDM
receive care 6-12 weeks after delivery to assess blood pressure, body mass index (BMI), and
metabolic profile, in addition to routine postpartum concerns (Table 1). Women are
additionally recommended to visit their primary care provider (PCP) within a year of
delivery; PCPs may perform further metabolic testing, recommend pharmacologic therapy,
and utilize lifestyle modalities to promote weight loss, which has been shown to reduce the
onset of diabetes, as demonstrated in the Diabetes Prevention Program.10-13

Despite these recommendations, data reveal that less than 50% of women with GDM partake
in any form of postpartum glucose testing.14-18 Our goal is to use a public health and health
services perspective to discuss barriers to optimal postpartum care for women with GDM,
review evidence based interventions, and offer recommendations for a multi-level approach
for serving this important and growing population.

Barriers to Diabetes Postpartum Care

Receipt of appropriate postpartum glucose testing is contingent upon returning for
postpartum care. Others have reported extensively on barriers to receiving postpartum care,
and we will highlight issues unique to women with GDM. Indeed the social, financial, and
structural barriers to receiving postpartum care additionally serve as barriers to receiving
diabetes-specific care. Such barriers include out-of-pocket costs, lack of health insurance,
appointment wait times, childcare availability, transportation costs, demanding work
schedules, and lack of supported parental leave.1%-21 Additional barriers specific to
completing the postpartum oral glucose tolerance test (OGTT) can be divided into patient
characteristics and beliefs, inadequate provider training, and ineffective system-level
practices, which are discussed below.

Several studies have sought to identify individual characteristics associated with postpartum
appointment attendance and OGTT completion in women with GDM. Patients who are
Asian, older, nulliparous, or with medication-controlled GDM are more likely to return for
testing.14.1522 Risk factors for poor follow up include Latina ethnicity, public insurance, less
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education, and lower health literacy.1415.23 | ow health literacy has a well-studied
association with inadequate health service utilization, and in this particular population,
limited literacy/numeracy could limit T2DM risk estimation or result in confusion regarding
instructions.2* Among women who report to understand their future T2DM risk but do not
complete their OGTT, many express anxiety about receiving a T2DM diagnosis, citing fears
of diabetes complications and needing lifelong insulin.20:21.25

From a provider perspective, ACOG best practices include counseling women with GDM
about their higher lifetime risk of cardiometabolic disease, as well as ensuring that these
women undergo postpartum glucose screening.1® The ADA recommends women with a
history of GDM receive education about lifestyle modification.! While the recommendations
are well established, the literature suggests room for improvement in provider knowledge
and implementation. One study, for example, showed the minority of obstetricians/
gynecologists knew that >40% of women with GDM will progress to T2DM within 10
years.28 This work also showed that exercise counseling and nutrition referrals were low for
both obstetrician/gynecologists and certified nurse-midwives.26:27

Limited access to care and inadequate obstetric-primary care transitions pose system-level
barriers to long-term diabetes prevention and management. In many states, Medicaid
coverage for the mother extends to only 60 days postpartum.28 Subsequent care may require
women to pay out of pocket, which poses a cost burden that likely deters mothers from
pursuing long-term health care. While new mothers are encouraged to seek health care
through systems such as the Affordable Care Act, enrollment can be challenging and may
not occur in a timely manner. Thus, for women in underserved communities in particular,
many of whom may not have physician contact prior to or between pregnancies, it can be
especially difficult to focus on primary prevention.29

Care transition is also suboptimal. A 2014 study showed that among women with Medicaid,
65% of those with a pregnancy complicated by GDM or hypertensive disorders had a
postpartum obstetric visit within three months of delivery, and only 56.6% visited a primary
care doctor within a year.30 This clearly represents an opportunity for improving care
coordination, especially since an estimated 44.9% of the nation’s births are covered by
Medicaid each year.28 Furthermore, of women who do see a PCP after delivery, many fail to
disclose a pregnancy complicated by GDM.31 While this gap could be ameliorated by better
communication, transitional health care between obstetricians/gynecologists and PCPs
remains inconsistent in both frequency and efficacy.

Bridging the Diabetes Postpartum Gap

There are multiple levels of barriers to optimal postpartum care for women with GDM,
including systems-based and communications barriers. We seek to close the communication
gap between obstetricians and PCPs by highlighting existing data and areas for future
research on care transition. We propose a more streamlined transition between providers
could provide more optimally identify and aid women following a pregnancy complicated by
GDM. Thus we offer a four-pronged model for best practices including 1) enhanced support
for identifying long-term care 2) reducing barriers via patient centered medical home
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utilization when possible 3) reminder systems, and 4) formalized obstetrician-PCP hand-offs
using the “SBAR” (Situation Background Assessment Recommendation) mnemonic.

1) Establishing long-term care

“Transition of care” refers to the period in which a patient’s healthcare setting and team
change based on her evolving needs. The postpartum period is a prototype for transition of
care, in which women transition from intensive pregnancy-focused care to long-term
primary health needs. We find that care transitions are typically initiated shortly before a
provider is ready to transfer responsibility of a patient’s care to another provider. This
sequence makes it far too easy for a patient to leave obstetrical care without a concrete or
feasible follow-up plan.

Thus, our transition model begins upon establishment of prenatal care (Figure 1). We
recommend that upon establishment of prenatal care, the obstetric team initiate dialogue
with each patient regarding the importance of healthcare outside pregnancy. If necessary and
feasible, the team can utilize support services (social work, nursing support) to secure this
patient-PCP relationship. Simultaneously, transition preparation is benefitted by use of the
electronic medical record (EMR). Documentation of the GDM diagnosis can enhance care
by reminding the obstetrician of the diagnosis and need for postpartum transition, as well as
serve as direct communication with a PCP when providers share EMR systems.

2) Reducing barriers via patient-centered medical home

It is paramount to identify women without an established PCP and assist them as they
navigate the healthcare system on behalf of themselves and their newborns. Work by our
group on patient navigation suggested that concerted efforts to decrease patient logistical
barriers to making and attending postpartum appointments is associated with improved
postpartum attendance.32 However, common patient feedback in this program included the
desire for coordinated maternal-newborn care. To address these needs, one strategy is the
patient-centered medical home (PCMH), a model which revolves around preventive care and
coordination of care.33 This model’s emphasis on collaboration between team members
(physicians, nutritionists, social workers) also makes it well-equipped to transition between
OGTT completion and execution of an individualized, concrete action plan. As the PCMH
model has only recently gained momentum, only 10% of PCPs are at National Committee
for Quality Assurance recognized PCMHSs, so this will not yet be accessible to many
patients.34 Nonetheless, the prenatal care team can convey the importance of seeking a PCP
and identifying one who will minimize burdens to engaging in long-term health care, which
may include coordinating with pediatric care.

3) Reminder systems

An emerging branch of postpartum diabetes screening research has been dedicated to the use
of reminder systems targeting the patient, doctor, or both using email, letter, text, phone call,
and/or EMR. A 2013 survey found that obstetricians who were more likely to perform a

postpartum OGTT were significantly more likely to call or mail reminders to patients as well
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as use EMR alerts.28 Several prospective studies have also addressed such reminder systems.
In one example, women with GDM were randomized to receive reminders mailed 3 months
after delivery to both physician and patient, physician only, patient only, or neither. The
physician reminder included the Canadian Diabetes Association’s postpartum screening
recommendations, and patient reminders included information about the importance of
screening and a lab order to complete the OGTT. Each intervention group had a statistically
significant increased rate of OGTT completion, with screening rates ranging from 51.6—
60.5%, compared to 14.3% without reminders.3® Similarly, the 2013 DIAMIND trial
randomized Australian women with GDM to a single text message reminder at 6 months
postpartum versus text reminders at 6 weeks, 3 months and 6 months postpartum.3¢ While
this study did not produce statistically significant results, such a protocol has been proposed
in larger populations, and future work on reminder systems for both screening and uptake of
prevention strategies has been recommended.3’

Given the growing evidence base for reminder systems, we recommend that clinics institute
reminder systems to promote patient and provider adherence to screening recommendations.
Such reminder systems may vary in format, including electronic, nurse-initiated, or paper,
depending on patient needs and clinical resources. In addition, we recommend
communicating with patients via patient health care portals when possible. Many of these
portals have associated smartphone applications that promote ease of communication.
Notably, studies examining communication preferences in postpartum women show that the
majority want information and reminders sent electronically or to their phones rather than
through voicemail or mail.38-40

4) Using SBAR to execute effective hand-off communication

Once a PCP is chosen, transitions have been discussed, and reminder systems are in place,
the remaining critical step requires the prenatal care provider to execute effective hand-off
communication. ACOG defines “effective” as complete, clear, concise, and timely, and
recommends emphasizing 1) interactive communications, 2) limited interruptions, 3) a
process for verification, and 4) an opportunity to review any relevant historical data to
maximize clarity.4!

To achieve these goals, there is an array of proposed hand-off mnemonics in the literature. A
2009 systematic review of hand-off mnemonics highlighted 24 mnemonics, including the
commonly cited “I PASS THE BATON” (Introduction Patient identifiers Assessment
Situation Safety concerns THE Background Actions Timing Ownership Next) and SBAR
(Situation Background Assessment Recommendations).42 Of the 24 mnemonics reviewed,
the majority were designed for emergency department or inpatient settings; none were
developed to convey long-term care goals. However, we believe use of a simple mnemonic
may be as applicable to the outpatient setting as it is to higher acuity care. Therefore, to
enhance our multi-level approach for obstetric-PCP hand-offs, we prioritized use of SBAR, a
concise, widely recognizable mnemonic.

SBAR is an evidence-based, Joint Commission-endorsed mnemonic which has functioned in
studies representing multiple healthcare settings, specialties, and levels of practitioners.43:44
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SBAR is user-friendly across specialties and allows providers to include as much pertinent
clinical information as needed. SBAR exchanges can be done via verbal, written, or EMR-
based communication, and should preferably allow for questions and closed loop
communication. As exemplified in Table 2, the obstetrician should use SBARL1 to connect
with the PCP upon establishment of prenatal care and SBAR2 following the GDM diagnosis
to update the PCP and communicate the management plan. Postpartum, the obstetrician
should initiate SBARS3. If the patient did not attend her appointment, or the OGTT was not
completed, SBARS3 should reflect the urgency of follow-up. We also propose that a patient-
centered version of SBAR3 be delivered to the patient, as a reminder to her about the need
for this next step of care. It should also clearly state whether the obstetrician intends to
achieve that follow-up or if he/she is officially passing responsibility to the PCP.

Alternative Postpartum Testing Methods

In addition to the systems issues proposed above, there are multiple diabetes diagnostic
methods available to postpartum providers. The 2014 ADA Standards of Care recommend
administering an OGTT 6-12 weeks after delivery, requiring women to fast 8 hours prior to
the test, then stay at the appointment for 2 hours for multiple blood draws. Additional costs
include phlebotomy services, clinic time, and laboratory analysis. While the OGTT is the
“gold standard”, the Endocrine Society and ACOG affirm the use of fasting plasma glucose
(FPG) and/or self-monitored blood glucose for postpartum screening (Table 1). The ADA
similarly acknowledges that in clinical settings, the FPG test is preferred because of “ease of
administration, convenience, acceptability to patients, and lower cost.”#> Additionally, in
2009, an International Expert Committee added the hemoglobin Alc (HbAlc) as an option;
the HbA1C does not require fasting and reflects a 3-month average of blood glucose levels,
making the reading less prone to variation with stress or illness.6

Many investigators have explored whether these alternative methods could increase test
completion rates without sacrificing predictive value. A recent study showed that performing
the OGTT on postpartum day 2 resulted in 92% test completion, which is among the highest
reported test completion rates in the literature.23 As this approach occurs during a critical
transition period, the fasting occurs overnight, with the blood draw occurring first thing in
the morning to minimize fasting while breastfeeding. This study demonstrated 100%
sensitivity and 94% specificity for detecting T2DM, but the method was less sensitive and
specific for lesser degrees of abnormal glucose tolerance.23

A 2016 study explored the potential role of third trimester HbAlc, and found that HbAlc
>6.5% identified all women who ultimately received a T2DM diagnosis five years after
pregnancy.*’ A 2014 meta-analysis shared this study’s conclusion that HbA1c alone lacks
the sensitivity to detect non-T2DM abnormal glucose tolerance, but it could be used to
identify high-risk women who could benefit from early lifestyle interventions and close
monitoring. 4748 Similarly, studies combining HbA1c and FPG offered approximately 90%
sensitivity and specificity for detecting abnormal glucose tolerance in the postpartum period,
potentially decreasing the number of necessary OGTTs and providing a more convenient
approach to risk stratification.49 50
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We do not believe that current literature supports an alternative testing method at this time;
however, we support the ongoing evaluation of how changing testing method and/or test
timing may improve test completion without sacrificing predictive value. Additionally, a
metabolomics approach shows promise in providing another accurate, low-hassle testing
method for predicting incident T2DM cases.>!

Developing an Evidence Base for Multilevel Care

Existing data suggest any one approach, such as reminder systems alone, may be inadequate.
For example, Zera et al performed a randomized trial of an EMR reminder system for the
postpartum OGTT and found no improvement in the rate of screening.>2 Similarly, our
patient navigation program increased postpartum follow-up rates from 70.3% to 88.1%
(p<0.001), but there was no statistically significant increase in OGTT completion.32 A 2012
Kaiser Permanente study, however, sought to combine appointment reminders with other
systems processes.?3 The nursing protocol was revised to allow nursing staff to order the
tests, and nurse care managers were encouraged to make at least one postpartum reminder
call. Second, the team altered the EMR to add a check box for the FPG within order entry
sets. Clinical staff attended a training program and received a patient handout describing the
importance of follow-up screening and risks associated with T2DM. Lastly, the nurse case
manager called each woman up to three times if she had not completed her OGTT by 3
months postpartum, then sent an email or letter if necessary. While the rate of completed
glucose screenings was not statistically significantly increased within 3 months of delivery,
the second round of reminders yielded improvements in overall test completion (71.5% v.
59.5%).53

These emerging data suggest multilevel interventions may be an effective approach. We
propose that important next steps in improving care for postpartum women with GDM will
be to study approaches such as those proposed. Many individual health systems have likely
instituted their own GDM quality improvement programs; we advocate for rigorous
evaluation and dissemination of these programs to optimize care. Our group proposes
implementing a step-by-step quality improvement initiative in which we begin the transition
process early in prenatal care. We intend to incorporate an EMR-based reminder system
such that all women with GDM on the “problem list” receive OGTT reminders via the
online health portal and has her chart flagged with a provider reminder. We then propose to
institute SBAR. Evaluation of this program will require understanding provider satisfaction,
efficacy (long-term follow-up rates), and resource utilization, all of which will be critical to
developing an effective transition program.

Next steps must also focus on the unique needs of disadvantaged populations, where
postpartum follow up rates are lower and yet medical needs are often greater. Implementing
system-level changes is a particular burden to low-resource care settings. However, our hope
is that the mandatory meaningful use of EMRs by Medicaid-reimbursed providers may be
leveraged into improved diagnosis documentation, provider-provider communication, and
automated reminders. Additionally, patient-centered exploration of barriers and needs must
inform effective implementation in less resourced communities. Finally, carrying out these
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proposed interventions is time-intensive and costly. Detailed cost analyses must be planned
alongside future investigations of the clinical efficacy of these potential strategies.

GDM is a major public health and clinical concern.3 Up to 70% of women with GDM will
develop T2DM within their lifetime, posing enormous medical, emotional, and financial
burdens to this population.>* As pregnancy is considered a “window to future health,”®° we
propose taking advantage of this time to provide women with GDM appropriate screening,
counseling, and support to identify and prevent T2DM. We believe that systematic
partnerships between obstetricians and PCPs could secure the transition of care necessary to
achieve disease detection, prevention, and long term care.

To combat the multitude of patient, provider, and systems barriers to optimal care for women
with GDM, we have examined literature-supported strategies and proposed additional
strategies which warrant further research (Table 3). We hope these recommendations will
encourage providers to build upon routine postpartum conversations, such as contraception
counseling, by tailoring counseling based on a patient’s GDM history. We believe this
proposal for collaborative care continuity will meet the unique needs of the postpartum
patient with GDM, and in doing so reduce this population’s risk of developing diabetes and
diabetes-related complications. We invite our peers to further this endeavor through quality
improvement and research endeavors.
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Establish Prenatal Care

Educate all patients on importance of primary

care following pregnancy

Does the patient have a PCP with whom she'd

like to continue care?

No

* Ifno PCP at establishment of care:

o Advise patient to consider clinic
location, connection with pediatric
care, and insurance/payment
structures when choosing PCP

* 1fno PCP by 24-28 Week GTT:

o Encourage patient to record
the test results (using camera
phone, voice memo, patient
pertal) to share with her PCP

once she selects one

* Ifno PCP by 6 Week PP GTT:

o Provide a written pregnancy
problem list summary for
patient to bring to future PCP
once she selects one

Document PCP name and contact info in EMR

SBAR1

24-28 Week Glucose
Tolerance Test

SBAR 2

Does patient have GDM?

/\ Yes

Continue routine care

Figure 1.
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Table 1

Current Guidelines for Postpartum Care of Women with GDM

Page 13

Recommended Testing Timeline
and Method

Recommended Interventions

Offspring

glucose
6-12 weeks postpartum
2-hour, 75-g OGTT

. If normal results,
re-test “periodically
as well as before
future pregnancies”

pregnancies to be
planned, the
importance of
regular diabetes
screening

. Blood glucose-
lowering
medication should
be discontinued
immediately after
delivery unless
overt diabetes is
suspected

American Diabetes Association! | 6-12 weeks postpartum . Both metformin . Offspring
Screen women with GDM for and intensive should be
persistent diabetes using 75g lifestyle followed
OGTT and non-pregnancy criteria intervention reduce closely for

progression of development of

y If normal results, impaired glucose obesity and/or

re-test every 1-3 tolerance to glucose

years as part of diabetes tolerance

lifelong screening, abnormalities

using any . Education should

recommended emphasize family . Breastfeeding

glycemic test planning encouraged

(hemoglobin A1C,

fasting plasma

glucose, or 759

OGTT)

Endocrine Society®® 24-72 hours after delivery . Counseling on . Child’s birth
Fasting plasma glucose OR lifestyle measures, weight and
fasting self-monitored blood the need for future mother’s GDM

status should
become part of
child’s
permanent
medical record

Breastfeeding
encouraged

American College of
Obstetricians and
Gynecologists®

6-12 weeks postpartum.
Fasting plasma glucose test OR a
75-g, two-hour oral glucose
tolerance test

. If normal results,
re-test every 3 years

. Refer for
preventive therapy
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Obstetrician to PCP Hand-Off Model

Table 2

Page 14

SBAR Model®’

SBAR 1 Initiation of prenatal
care

S AR 2 24-28 week OGTT: New
diagnosis of GDM

SBAR 3 Postpartum

Situation:

State what is happening
at the present time that
has warranted the SBAR
communication
Background:

Explain circumstances
leading up to this
situation. Put the
situation into context for
the reader/listener.
Assessment:

What do you think the
problem is?
Recommendation:
What would you do to
correct the problem?

Situation:

. PCP name,
institution,
relationship with
patient

Background:

. Prenatal course to
date, notable medical
history
(hypertension, heart
disease, PCOS),
family history of
T2DM

Assessment:
. Anticipated prenatal

course, risks
Recommendation:

. Establish preferred
communication
method, plan to
touch base if
complications arise

Situation:

. Provider name,
institution, role
Patient name,
gestational age,
EDD

Background:

. Prenatal course to
date, including
patient BMI, weight
gain

. Management to date

Assessment:

. OGTT date and

result

Recommendation:

. Planned
management,
counseling, available
resources

. Notes from nutrition
consult, if applicable

. Plan to communicate
following

postpartum OGTT

Situation:

. Provider name,
institution, role

. Patient name,
delivery date,
complications

Background:

. Prenatal course,
including weight
gain and glycemic
control

. Management to date

Assessment:

. OGTT date and
result OR

. Needs postpartum

. OGTT, did not
receive one

Recommendation:

. Transferring
management of care
to PCP

. Recommend testing,

close follow up,
ongoing counseling
about long-term risks

PCP, primary care provider; OGTT, oral glucose tolerance test; EDD, estimated due date; BMI, body mass index; PCOS, polycystic ovary

syndrome
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Table 3

Recommendations for Best Practices for Care of Women with Gestational Diabetes Mellitus

Time Point

Priority

Ongoing

Train/enlist outpatient staff (e.g., medical assistants and nurses) in the importance of postpartum
care and reminder system execution

Encourage patient to research and select convenient PCP, possibly at a Patient-Centered Medical
Home

Have directory of primary care clinics available, arranged by accepted insurance, services
provided, and neighborhood

Utilize the electronic medical record to document the diagnosis of GDM and as a provider
reminder system for postpartum follow-up

Initiation of Prenatal
Care

Identify PCP
Early screening for glucose intolerance if risk factors are present

SBAR1

Gestational Age: 24-28
Weeks

Screen and test for GDM
SBAR2

Gestational Age: >28
Weeks

Discuss postpartum OGTT and management plan with patient

Address anticipated barriers (childcare, time off from work, transportation) to appropriate GDM
care and postpartum follow up

Delivery

Discharge instructions to include electronically-generated information about GDM, postpartum
OGTT requirement, and strategies for risk reduction

Delivery — 6 Weeks
Postpartum

Utilize a reminder system for postpartum appointment and OGTT completion

Postpartum
Appointment: 6-12
Weeks

Perform OGTT, counsel patient on results
Contraception counseling

SBAR3

GDM, gestational diabetes mellitus; PCP, primary care provider; SBAR, situation-background assessment-recommendation; OGTT, oral glucose

tolerance test
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