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Compliance with Postpartum Diabetes Screening
Recommendations for Patients with Gestational Diabetes

Joshua I. Rosenbloom, MD, MPH and May Hsieh Blanchard, MD?

Abstract

Background: The role of provider type and level of training have not been examined in regard to impact on
postpartum testing for patients with gestational diabetes mellitus (GDM).

Objective: We sought to determine rates of testing in urban GDM patients and to determine factors associated
with diabetes screening compliance, focusing especially on provider type.

Methods: Class Al or A2 GDM patients were identified by chart review. Outcomes included ordering and/or
performance of postpartum testing for diabetes mellitus. Chi-squared and multivariate logistic regression an-
alyses were performed.

Results: Of the 118 patients identified (55% class Al), 58% were African American, 52% had medical
assistance insurance, and 83% attended the postpartum visit. Diabetes testing was discussed at 68% of all
postpartum visits, but was only ordered at 55% of visits. The 2-hour glucose tolerance test was ordered at 42 of
the 98 (43%) of postpartum visits; however, only 16 tests were completed. Patients seeing resident physicians or
midwives were more likely to be tested.

Conclusions: Rates of postpartum testing for GDM patients are low. Provider and patient compliance with
diabetes screening recommendations are inadequate. Increased education and training of providers and patients

may improve screening for diabetes among GDM patients.

Keywords: gestational diabetes, postpartum, medical education

Introduction

GESTATIONAL DIABETES MELLITUs (GDM) complicates
nearly 7% of pregnancies in the United States." Women
with GDM have a sevenfold increased risk of developing di-
abetes mellitus type IT (DM2) after their pregnancies.” Also, up
to a third of women diagnosed with GDM actually have DM2
or similar disorders at the time of diagnosis.' It is important
to test women with GDM after they deliver to assess if they
have DM2 or impaired glucose tolerance. This testing usu-
ally consists of an oral glucose tolerance test 6—12 weeks after
delivery, typically linked to the routine postpartum visit.
However, studies have shown that many women do not com-
plete this test and therefore may not be able to initiate appro-
priate treatment and follow-up care.>* The American College
of Obstetricians and Gynecologists (ACOG) recently pro-

posed that rates of completion of postpartum GDM testing
should be used as a performance measure.

In an urban teaching hospital setting, prenatal care may be
provided by faculty physicians, faculty midwives, or resident
physicians. At the University of Maryland, patients typically
complete their prenatal and postnatal outpatient visits ex-
clusively in one of these practices. All patients seen by res-
idents are presented to an attending physician before the
patient leaves the office.

To date, no studies of compliance with postpartum testing
have specifically focused on provider level of training. How-
ever, provider level of training has been shown to influence
other medical outcomes. For instance, Barsuk et al. compared
attending and resident performance on placement of cen-
tral lines and found that residents outperformed attendings
in simulated sessions.” In another example, knowledge of
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cholesterol screening guidelines varied by level of training.®
On the contrary, in a Canadian study, adherence to guidelines
for routine inpatient diabetic care was higher with senior
residents and attendings compared with junior residents.’
Correct management of gestational diabetes is an important
learning goal for any resident in obstetrics and gynecology
and is specifically mentioned in the Accreditation Council for
Graduate Medical Education’s Milestones for Obstetrics and
Gynecology Residents.®

Therefore, the purpose of this study was to determine
factors that influence whether women with GDM receive
postpartum diabetes testing, focusing especially on provider
type. By assessing rates of testing, as well as factors that
influence these rates in our population, programs or strategies
to increase these rates may be implemented.

Materials and Methods

This was a retrospective cohort study. The electronic
medical record from our institution from August 2012 to June
2014 was searched for ICD-9 diagnosis codes for GDM, and
all patients receiving prenatal care and delivering at our
medical center who were diagnosed with Whites’ Classifi-
cation Al (diet-controlled) or A2 (medication controlled)
GDM were included. We did not perform an a priori sample
size calculation as all patients were included in this retro-
spective study.

At our medical center, gestational diabetes is diagnosed in a
two-step process, as per ACOG guidelines." Patients first un-
derwent a 1-hour 50¢g glucose challenge test, typically be-
tween 24 and 28 weeks of gestation. Patients who had a result
2135 mg/dL then underwent a 3-hour 100 g glucose tolerance
test. The Carpenter—Coustan cutoffs were used (normal being
<95, 180, 155, and 140 mg/dL for the fasting, 1-hour, 2-hour,
and 3-hour laboratory draw values, respectively), and patients
who had two or more abnormal values were diagnosed with
gestational diabetes.' Patients were excluded if they did not
receive prenatal care and deliver at our medical center or if
they had pregestational diabetes. Women who had abnormal
glucose tolerance tests in the first trimester were included.
Women who did not attend postpartum visits were included in
the study, but were excluded from final analysis as it was not
possible to order postpartum testing for these women.

Clinical and demographic data, including age, race, family
history of diabetes, gravidity, parity, prenatal care provider
type, insurance type, medical comorbidities, prepregnancy
body mass index, gestational age at GDM diagnosis, specific
results of prenatal GDM testing, antenatal consultations for
diabetes teaching (such as diabetic education or endocrinol-
ogy), medications used to manage GDM, number of office
prenatal visits attended, delivery characteristics (mode of
delivery, shoulder dystocia, infant birth weight, admission to
neonatal intensive care unit [NICU]), attendance at postpartum
visit, documentation of postpartum diabetes screening rec-
ommendations (either during antepartum or postpartum of-
fice visits), participation in postpartum glucose tolerance
testing, and results of postpartum glucose tolerance testing
were abstracted from the electronic medical record. In-
surance type (public or private) was used as a surrogate for
socioeconomic status.

As part of routine discharge instructions, all patients with
GDM are instructed to make a 6-week postpartum visit with
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their provider and are told before discharge that they will
need diabetes testing at that visit. Most patients with GDM
are seen either by resident or faculty physicians; however,
midwives do see a small proportion of GDM patients in our
practice. Most patients see only one type of provider through-
out their pregnancy.

The primary outcome was provider ordering of the 2-hour
75 g oral glucose tolerance test (2H-OGTT) at the 6-week
postpartum visit in patients who attended the postpartum visit.
Secondary outcomes included patient performance of the 2H-
OGTT and provider ordering of alternate testing modalities
such as random glucose fingersticks or serum hemoglobin Alc.

Descriptive statistics were used for univariate analysis of
the study population and outcomes. Normality of data was
checked using the Shapiro—Wilk test. Next, bivariate analysis
with appropriate statistical methods (z-tests for normally
distributed continuous variables, Mann—Whitney U test for
nonparametric continuous variables, Chi-squared for cate-
gorical variables) was used to examine specific associations

TABLE 1. BASELINE CHARACTERISTICS

Patients (N=118)
Mean (range) or n (%)

Characteristic

Demographic characteristics

Age (years) 30.8 (19 to 44)

Race
White 36 (30)
Black 68 (58)
Asian 7 (6)
Other 7 (6)
Gravidity 3(1toll)
Nulliparous patients 49 (42)

Prepregnancy body mass 32.6 (18.3 to 64)
index (kg/mz)
Weight gain during

pregnancy (Ibs)

19.9 (-12.0 to 74.0)

Prenatal visits attended 10 (2 to 16)
Medical assistance insurance 61 (52.7)
Primary provider
Attending physician 55 (47)
Resident physician 53 (45)

Midwife 10 (8)
Clinical characteristics

Chronic hypertension 19 (16)
Antenatal diabetes consultation 40 (34)
obtained
Diabetic class
Class Al 65 (56)
Class A2 53 (45)
Glyburide prescribed® 38 (32)
Metformin prescribed® 12 (11)
Insulin prescribed® 13 (11)

Delivery characteristics
Gestational age at birth (weeks)
Birth weight (g)

Mode of delivery

37.8 (29.9 to 41.1)
3155 (1330 to 4479)

Vaginal 63 (53)

Cesarean 55 47)
Shoulder dystocia 2(2)
NICU admission 45 (39)

“Some patients were prescribed more than one medication.
NICU, neonatal intensive care unit.
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Postpartum Testing Outcomes

23% m No test ordered or performed

No postpartum visit
NoTest Done (re87)

m2H-0GTT ordered but not performed

m Performed alternate test

m Performed 2h-0GTT

TestDone (re31)

FIG. 1. Postpartum testing outcomes.

between demographic/clinical information and ordering and
performance of the 2H-OGTT. Finally, multivariable analy-
sis logistic regression was used to further characterize these
associations. Variables entered into the model were age,
history of GDM in a prior pregnancy, GDM class, mode of
delivery, number of prenatal visits, type of provider, insur-
ance type, race, and adverse neonatal outcome (composite of
NICU admission or neonatal demise). SAS Studio was used
for analysis. A p-value of <0.05 was considered statistically
significant. There was no adjustment for multiple compari-
sons. Cases with missing data were dropped from multivar-
iate analysis. The study was approved by the University of
Maryland, Baltimore, Institutional Review Board.

Results

During the study period, there were 2764 deliveries of
registered University of Maryland Medical Center patients.
Of these, 118 patients (4.3%) had GDM. Characteristics of
the GDM patients are shown in Table 1. African Americans
made up 58% of the study population, and 52% of patients
had medical assistance insurance. The postpartum visit was
attended by 98 patients (83%).

Outcomes are seen in Figure 1 and Table 2. Documentation
of a diabetes testing discussion occurred in 67 (68%) of the 98
postpartum visits, but only 42 out of the 98 patients (43%)
had a 2H-OGTT ordered. Of the 42 2H-OGTTs, 16 were

TABLE 2. OUTCOMES

N=118
Outcome n (%)
Attended postpartum visit 98 (83)
2H-OGTT ordered 42 (36)
2H-OGTT completed 16 (14)
Other postpartum testing done 15 (13)

2H-OGTT, 2-hour oral glucose tolerance test.

completed, and 38% of these were abnormal. Considering the
entire cohort, including those who did not attend the post-
partum visit, testing was ordered in 42 out of 118 patients
(36%). Information was not available as to why the remaining
26 patients did not complete the ordered 2H-OGTT. An ad-
ditional 15 patients had a different follow-up plan docu-
mented. These included testing of hemoglobin Alc (three
patients), checking home fingersticks for a short duration of
time (five patients), referral to other providers such as pri-
mary care physicians or endocrinologists (six patients), and
instructions to follow-up in 6 months (one patient).

Table 3 presents results of the bivariate analyses between
patient characteristics and ordering and performance of the
2H-OGTT. There were no associations between any clinical
characteristics and ordering of the 2H-OGTT. However,
GDM patients seen by residents or midwives were more
likely to have their 2H-OGTT completed (p=0.01). There
was no association between provider type and ordering of one
of the alternative screening methods (p=0.60).

Two patients were excluded from the multivariable anal-
ysis due to missing data. In multivariable analyses, there were
no significant associations between the demographic and
clinical variables and ordering of the 2H-OGTT. Provider
type was significantly associated with performance of the 2H-
OGTT: midwife patients and resident patients were more
likely to complete the 2H-OGTT than patients seeing at-
tending physicians (aOR for midwife patients 20.7, 95% CI
1.7-254.3; for resident patients aOR 15.4, 95% CI 1.8-
135.5). Finally, when looking at any method of screening,
patients with GDM A2 were more likely to be screened than
Al patients (aOR 2.82, 95% CI 1.1-7.3), and patients with
adverse neonatal outcomes were also more likely to have any
screen ordered (aOR 3.0, 95% CI 1.1-8.1).

Discussion

Rates of postpartum testing for patients with GDM were
low, regardless of the treating clinician, but patients seeing
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TABLE 3. ASSOCIATIONS BETWEEN PATIENT
CHARACTERISTICS AND ORDERING AND COMPLETION
OF 2-HOUR ORAL GLUCOSE TOLERANCE TEST

2H-OGTT 2H-OGTT
ordered by completed
provider, by patient,
Category (N) N(%) — p* N(%) p
Race 0.56 0.28
Black 25 (46) 7 (13)
Other 17 (40) 9 (21)
Medical assistance 0.18 0.18
Yes 23 (50) 10 (22)
No 19 (37) 6 (12)
Primary provider 0.21 0.01°
Resident 21 (54) 10 (26)
Midwife 3 (38) 3 (38)
Attending 18 (35) 3 (6)
Chronic 0.94 0.73
hypertension
Yes 7 (44) 3 (19)
No 35 (43) 13 (16)
Antenatal diabetes 0.37 0.59
consultation
Yes 18 (49) 7 (19)
No 24 (40) 9 (15)
Diabetic class 0.10 0.24
Al 20 (36) 7 (13)
A2 22 (53) 9 (21)
Delivery mode 0.22 0.10
Cesarean 18 (37) 5 (10)
Vaginal 24 (50) 11 (22)
NICU admission 0.81 0.34
Yes 17 (42) 8 (20)
No 22 (40) 7 (13)

4p-Value from chi-square or Fisher exact test bivariate analyses.
PStatistically significant.

resident physicians or midwives were more likely to undergo
postpartum testing. These results point to an overall systems
failure to ensure adequate follow-up for patients with GDM.

Unfortunately, our finding of low rates of testing are con-
sistent with other studies to date, although none has focused
specifically on provider level of training.* Eggleston et al.
recently reported on over 32,000 commercially insured pa-
tients with GDM and found overall testing rates were 23.9%
within 1 year.* A recent report from a similar patient popula-
tion in Boston reported that only 23.4% of patients received
any testing by 6 months postpartum.” Overall, published
testing rates vary from 23.9% to 73% in the United States, with
older, nulliparous, and more educated patients more likely to
complete testing in some studies.”* There are no predictive
factors for postpartum testinig that have been consistently re-
ported in the literature.>*'%! T For instance, some studies show
increased testing rates in patients with A2 GDM, while others
show increased testing in patients with A1 GDM.'*'? Other
characteristics that may improve testing rates include Asian
race or Hispanic ethnicity or seeing a E)hysician younger than
40 years old, as we found in this case. 3,14

The low rates of postpartum follow-up in our and other
studies may be due to the burdensome nature of the 2H-OGTT:
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postpartum patients must arrive fasting and stay for 2 hours,
often accompanied by a newborn infant. Therefore, efforts are
underway to find a more palatable substitute. A recent study
from the United Kingdom investigated the utility of a fasting
fingerstick along with an Hgb Alc at the 6-week postpartum
visit and found that Hgb Alc 26.5% is sensitive and specific
for a diagnosis of type 2 diabetes and could obviate the need
for a 2H-OGTT, although a similar study from Spain found
that in that population an Hgb Alc was not an adequate re-
placement because of low sensitivity and specificity.'>'® Other
methods have been investigated to improve compliance. These
include text message reminders to patients, provider-specific
reminders in the electronic medical record, and combination
provider/patient education methods, although no optimum
method has been found.'”!

No comparisons between residents and attending physicians
regarding postpartum testing for patients with GDM have been
published to date. One possible explanation for our findings is
that resident physicians may be more likely to follow practice
guidelines as opposed to independent clinical judgment. Al-
ternatively, the fact that our resident physicians were super-
vised by attending physicians at each visit may have acted as a
stop-gap to increase the number of tests ordered. In our setting,
each patient seen by the resident is presented to the attending
preceptor in the office before the discharge of the patient. Thus,
there is additional scrutiny of plan of care and opportunity to
““catch’ inadvertent omissions of standard testing.

Strengths of our study include its specific comparison of
different practice settings and provider types within an urban
academic practice and its inclusion of patients from a variety
of socioeconomic backgrounds as seen in the varying patient
insurance types. In addition, we were able to abstract detailed
clinical and demographic data for our analyses.

However, our study is limited by the small sample size and
the fact that it is based on a retrospective chart review. In
particular, the results must be interpreted with caution since
they are based on a very small number of patients. Further-
more, due to its retrospective nature, we were unable to follow
up with patients or providers to determine reasons for (non-)
compliance. Although all the patients had prenatal care and
delivery at the University of Maryland, it is possible that some
of the patients who did not attend the postpartum visit at our
institution had a postpartum visit elsewhere, although this
would seem unlikely.

Finally, we also do not have information on glycemic
control during pregnancy. It is possible that patients with
poor glycemic control or who were diagnosed in the first
trimester may not have been recommended to have the 2H-
OGTT, as they were assumed to be type 2 diabetics. Of note,
patient compliance with prenatal care (as measured through
number of prenatal visits attended) was not associated with
ordering or completion of the 2H-OGTT.

Conclusions

In an urban, academic setting, we found rates of postpar-
tum testing for patients with GDM to be low but on par with
national averages. Resident physicians and midwives tended
to have higher rates of testing of their patients, although our
numbers were limited. Education for providers of all levels of
training, patient-centered follow-up, and testing methods are
needed to improve the care of patients in this population.
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