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A system-based intervention to improve postpartum diabetes
screening among women with gestational diabetes
Kimberly K. Vesco, MD, MPH; Patricia M. Dietz, DrPH, MPH; Joanna Bulkley, PhD; F. Carol Bruce, BSN, MPH;
William M. Callaghan, MD, MPH; Lucinda England, MD, MSPH; Terry Kimes, MS;
Donald J. Bachman, MS; Karen J. Hartinger, RN; Mark C. Hornbrook, PhD
OBJECTIVE: We sought to determine whether our process improve-
ment program led to increased postpartum diabetes screening rates
among women with gestational diabetes mellitus (GDM).

STUDY DESIGN: In early 2009, we conducted obstetrics department
staff education sessions, revised GDM patient care protocols, and de-
veloped an electronic system to trigger reminder calls to patients who
had not completed diabetes mellitus screening by 3 months postpar-
tum. We then evaluated the rates of postpartum glucose test order entry
and completion for women with GDM delivering from July 2009 through

June 2010 (n � 179) and July 2007 through June 2008 (n � 200).

diabetes. Am J Obstet Gynecol 2012;207:283.e1-6.
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RESULTS: After the program’s implementation, the proportion of
women receiving an order for a postpartum glucose test within 3
months of delivery increased from 77.5-88.8% (P � .004), and test
completion increased from 59.5-71.5% (hazard ratio, 1.37; 95% con-
fidence interval, 1.07–1.75).

CONCLUSION: Rates of postpartum diabetes testing can be improved
with system changes and reminders.
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Women who have had gestational
diabetes mellitus (GDM) have a

35-60% risk of developing diabetes mel-
litus in the next 10-20 years.1 In the im-

ediate postpartum period, up to 10%
f women who had GDM will be diag-
osed with diabetes and an additional
2-36% will have impaired fasting glu-
ose or impaired glucose tolerance.1,2

Postpartum screening of women with
pregnancies complicated by GDM is rec-
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ommended by both the American Con-
gress of Obstetricians and Gynecologists3

and the American Diabetes Association4 to
identify women with glucose abnormali-
ties and provide appropriate counseling
and referrals. Previous studies of postpar-
tum diabetes screening among women
with GDM-affected pregnancies have
noted test completion rates ranging from
14-61%.5-7 In a previous study at Kaiser
Permanente Northwest (KPNW), we
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used electronic medical record data to
evaluate the proportion of women with a
GDM-affected pregnancy who received
an order for a postpartum fasting glucose
or oral glucose tolerance test (OGTT)
and the proportion of women with
GDM who completed a postpartum glu-
cose test. We found that 79% of affected
women received an order for a postpar-
tum glucose test, but only 58% of the
women completed screening.6 Order re-
ceipt and test completion rates varied
substantially by clinical practice site
within KPNW; order receipt rates
ranged from 29 –94% and test comple-
tion rates among women who received
an order ranged from 42– 85%, suggest-
ing some clinics could improve their
postpartum order entry and test comple-
tion rates with additional training and
improvements in clinical systems.

In an effort to improve postpartum
screening rates within the KPNW health
system, we implemented a 2-tiered pro-
cess improvement program. The first
step targeted obstetrics department staff
(clinicians, nurses, and medical assis-
tants) with the goal of increasing both
order entry and postpartum test comple-
tion rates within the first 90 days of de-
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women with GDM-affected pregnancies
who had not completed testing within
the first 90 days to further improve the
rate of postpartum testing beyond the
immediate postpartum period. This
manuscript describes our process im-
provement project and results of post-
partum diabetes testing before and after
implementation. Our objective was to
determine whether our process im-
provement program increased the num-
ber of women who received orders for
testing and the number who completed
testing.

MATERIALS AND METHODS
KPNW GDM care
KPNW is a large, nonprofit, prepaid, fed-
erally certified, Joint Commission–accred-
ited, group practice health maintenance
organization with 470,000 members in
western Oregon and Washington state.
Most members receive prenatal care at 1 of
8 practice sites; 1 site serves as a maternal-
fetal medicine referral practice. Screening
for GDM is a component of usual care for
pregnant women at KPNW. During the
study period (June 2007 through Decem-
ber 2010), the standard of care was to
screen all pregnant women between 24-28
weeks’ gestation with a 50-g, 1-hour glu-
cose challenge test (GCT). Screening is also
performed in early pregnancy for women
with risk factors such as previous history of
GDM. Those with 1-hour values �130
mg/dL are offered a 100-g, 3-hour OGTT.
In the preintervention period (deliveries
occurring July 2007 through June 2008),
the National Diabetes Data Group (NDDG)

FIGURE 1
Project timeline by calendar month
2007 through December 2010)

2007 2008

Pre-implementation phase
Deliveries to GDM-affected women
Order entry
Test completion
Intervention phase
Staff education, changes to protocols and EMR
Post-implementation phase
Deliveries to GDM-affected women
Order entry
Test completion
Additional reminders for women not tested by 3 months postpartum 

EMR, electronic medical record; GDM, gestational diabetes mellit
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1-hour�190mg/dL,2-hour�165mg/dL,
-hour �145 mg/dL) were used to estab-
ish a laboratory diagnosis of GDM.3 Stan-

dard clinical practice at that time was to
diagnose a woman as having GDM if she
had a fasting glucose �105 mg/dL alone,
ny 2 abnormal values on the 3-hour
GTT, or a 1-hour GCT �200 mg/dL.
uring the postintervention period (deliv-

ries occurring July 2009 through June
010), KPNW switched to the Carpenter
nd Coustan cut-points (fasting glucose
95 mg/dL, 1-hour �180 mg/dL, 2-hour
155 mg/dL, 3-hour �140 mg/dL) for the

-hour OGTT.3 Because the switch oc-
urred midway during our postimplemen-
ation period, we considered only NDDG
ut-points and the results of the 1-hour
CT for establishing the diagnosis of
DM for this analysis.
Within KPNW, a fasting plasma glu-

ose (FPG) test is the usual method of
ostpartum screening for diabetes melli-
us; however, clinicians may order a
-hour OGTT if they prefer.

Design
We used a pre-/postintervention design
to assess the efficacy of our process im-
provement project. The study included 3
main periods from June 1, 2007, through
Dec. 31, 2010: preimplementation (June
1, 2007, through Dec. 31, 2008), imple-
mentation (Jan. 1, 2009, through May
31, 2009), and postimplementation
(June 1, 2009, through Dec. 31, 2010).
Figure 1 outlines the study design. The
preimplementation cohort included all
women with GDM-affected pregnancies

une

2009 2010

ynecol 2012.
who delivered from July 1, 2007, through
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June 30, 2008. The postimplementation
cohort included all women with GDM-
affected pregnancies who delivered from
July 1, 2009, through June 30, 2010. The
implementation phase was from Jan. 1,
2009, through May 31, 2009, during
which time provider education (Jan. 1,
2009, through April 1, 2009) and system
changes took place.

Process improvement intervention
The goal of the project was to increase
the proportion of women for whom a
postpartum glucose test was ordered
(provider behavior) and to increase the
proportion of women who completed
the screening test (patient behavior). We
employed multiple strategies including
revising the nursing protocol for care of
pregnant women with GDM, enhancing
the electronic medical record system, ed-
ucating clinical staff, and providing ad-
ditional reminders to women who did
not complete the test within 3 months of
delivery.

The GDM nurse protocol was revised
as part of our project to allow the GDM
nurse care managers to place the order
for the postpartum FPG, increasing the
likelihood for order placement. As an en-
hancement to the electronic medical re-
cord system, we revised electronic order
entry sets (a set of commonly placed or-
ders that have been grouped together for
quick identification and order entry) for
women with diabetes (used primarily by
nurses and clinicians) and for women at-
tending postpartum visits (used primar-
ily by clinicians and medical assistants)
to include a check box for the postpar-
tum fasting glucose testing as a reminder
to order the FPG for women with GDM.
In addition, the postpartum order entry
set was revised to trigger a second re-
minder to clinicians to order a test or re-
mind women to complete the test. Dur-
ing the intervention period, all GDM
nurse care managers were encouraged to
make at least 1 postpartum reminder
call.

Staff education
After revision of the protocol and elec-
tronic order entry sets, the first author
(K.K.V.) gave a series of presentations on
(J
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recent GDM at regional department and
local clinic meetings. In addition, a half-
day diabetes training program was pro-
vided to the obstetrics department nurs-
ing staff. We also provided the clinic staff
a handout to give to women with GDM
that describes the importance of fol-
low-up screening and the long-term
risks of developing diabetes mellitus.8

Additional screening reminders
The intervention included development
of an electronic algorithm that automat-
ically searched the electronic data sys-
tems and created a list identifying
women who had not completed their
glucose test by 3 months postpartum.
We set an a priori goal for our GDM
nurse care manager (K.J.H.) to call each
woman who appeared on the tracking
list up to 3 times to remind her to go to
the laboratory to complete her screen-
ing. If after the third attempt the patient
could not be reached, our nurse would
send her an e-mail if she had an active
e-mail account, otherwise, she would
send a letter by US mail. All attempts to
contact participants ended 1 month
prior (Nov. 30, 2010) to the end of the
follow-up period (Dec. 31, 2010).

Process and outcome evaluation
We evaluated the intervention process
by assessing the proportion of the obstet-
rics department staff (medical assistants,
nurses, and clinicians) that attended at
least 1 educational meeting and we col-
lected and summarized satisfaction rat-
ings of the attendees regarding the pre-
sentations. The date and type (telephone
contact, letters, e-mails, and verbal in-per-
son reminders) of all glucose test screening
reminders were abstracted from medical
records. Reminders were categorized as
occurring within the first 3 months after
delivery or �3 months’ postpartum.

Two main outcomes were evaluated:
1) clinician orders for either a fasting
lood glucose test or 2-hour 75-g OGTT
laced from 1 month before through 3
onths after delivery; and (2) completed

asting glucose or 2-hour OGTT tests
erformed between 14 days after deliv-
ry and Dec. 31, 2008, for the preimple-
entation period and Dec. 31, 2010, for
he postimplementation period. Test re-
TABLE 1
Characteristics of women with gestational diabetes
mellitus–affected pregnancy

Chracteristic
Preimplementation
period, n � 200, %

Postimplementation
period, n � 179, % P valuea

Method of diagnosis
.....................................................................................................................................................................................................................................

1-h OGCT �200 mg/dL 14.0 12.3 .89
.....................................................................................................................................................................................................................................

2 abnormal values on 3-h
OGTT

63.5 64.8

.....................................................................................................................................................................................................................................

Fasting glucose �105 mg/dL 22.5 22.9
..............................................................................................................................................................................................................................................

Timing of test during pregnancy .76
.....................................................................................................................................................................................................................................

�20 wk’ gestation 14.5 13.4
.....................................................................................................................................................................................................................................

�20 wk’ gestation 85.5 86.6
..............................................................................................................................................................................................................................................

Prepregnancy BMI
.....................................................................................................................................................................................................................................

�25.0 25.0 24.0 .83
.....................................................................................................................................................................................................................................

25.0-29.9 21.5 24.0
.....................................................................................................................................................................................................................................

�30.0 41.5 38.0
.....................................................................................................................................................................................................................................

Missing 12.0 14.0
..............................................................................................................................................................................................................................................

Age, y .19
.....................................................................................................................................................................................................................................

�35 70.0 63.7
.....................................................................................................................................................................................................................................

�35 30.0 36.3
..............................................................................................................................................................................................................................................

Parity .63
.....................................................................................................................................................................................................................................

0 41.5 38.0
.....................................................................................................................................................................................................................................

1 28.0 31.8
.....................................................................................................................................................................................................................................

�2 29.5 27.9
.....................................................................................................................................................................................................................................

Unknown 1.0 2.2
..............................................................................................................................................................................................................................................

Race/ethnicity .27
.....................................................................................................................................................................................................................................

Non-Hispanic white 51.5 46.9
.....................................................................................................................................................................................................................................

Black/other 7.5 3.9
.....................................................................................................................................................................................................................................

Hispanic 9.5 12.9
.....................................................................................................................................................................................................................................

Asian 17.0 16.2
.....................................................................................................................................................................................................................................

Missing 14.5 20.1
..............................................................................................................................................................................................................................................

English not primary language .66
.....................................................................................................................................................................................................................................

Yes 13.5 15.1
.....................................................................................................................................................................................................................................

No 86.5 84.9
..............................................................................................................................................................................................................................................

Nutrition visit during pregnancy .09
.....................................................................................................................................................................................................................................

Yes 75.5 82.7
.....................................................................................................................................................................................................................................

No 24.5 17.3
..............................................................................................................................................................................................................................................

Insulin or glyburide during
pregnancy

.07

.....................................................................................................................................................................................................................................

Yes 26.0 34.6
.....................................................................................................................................................................................................................................

No 74.0 65.4
..............................................................................................................................................................................................................................................
OCTOBER 2012 American Journal of Obstetrics & Gynecology 283.e3
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sults were defined as normal (fasting
�100 mg/dL or 2 hours after a 75-g glu-
cose load �140 mg/dL), impaired (fast-
ing 100-125 mg/dL or 2-hour 140-200
mg/dL), or diabetes (fasting �125
mg/dL or 2-hour �200 mg/dL). For
women who had both a fasting and a
2-hour glucose test, the most abnormal
result of the 2 is reported.

We compared women in both study
periods by demographic and clinical
characteristics. Prepregnancy body mass
index, maternal age, parity, race/ethnic-
ity, the woman’s primary language (Eng-
lish, yes/no), having a clinical visit with a
nutritionist during pregnancy, use of in-
sulin or glyburide during pregnancy, tri-
mester of entry into prenatal care (initi-
ated prenatal care in first trimester, yes/

TABLE 1
Characteristics of women with ges
mellitus–affected pregnancy (continu

Chracteristic
Preimple
period, n

Initiated prenatal care in first
trimester

..........................................................................................................

Yes 84.0
..........................................................................................................

No 16.0
...................................................................................................................

Attended postpartum clinic visit
..........................................................................................................

Yes 92.5
..........................................................................................................

No 7.5
...................................................................................................................

Site of postpartum clinic visit
..........................................................................................................

Clinic 1 22.5
..........................................................................................................

Clinic 2 7.0
..........................................................................................................

Clinic 3 9.0
..........................................................................................................

Clinic 4 18.5
..........................................................................................................

Clinic 5 11.0
..........................................................................................................

Clinic 6 8.5
..........................................................................................................

Clinic 7 13.0
..........................................................................................................

Other clinic or non-KP provider 3.0
..........................................................................................................

No visit/no clinic 7.5
...................................................................................................................

Infant birthweight �4000 g
..........................................................................................................

Yes 10.5
..........................................................................................................

No 85.0
..........................................................................................................

Missing 4.5
...................................................................................................................

BMI, body mass index; KP, Kaiser Permanente; OGCT, oral gl
a �2 test for independence.
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no), having a postpartum visit within 3 d
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months of delivery, practice site where
the woman received her postpartum
visit, and infant birthweight (�4000 g,
yes/no) were obtained from KPNW elec-
tronic medical records.

Differences in pre- and postimple-
mentation cohort characteristics were
assessed using t tests and �2 tests for in-

ependence. The primary independent
ariable was the period (preimplementa-
ion vs postimplementation). Cox pro-
ortional hazards models were used to
valuate test completion. None of the
ested covariates was significantly related
o period. Therefore, testing of the inter-
ention effect on orders placed and tests
ompleted was done without controlling
or covariates. For Cox models, the time
ariable was calculated as time from the

ional diabetes

ntation
200, %

Postimplementation
period, n � 179, % P valuea

.69

..................................................................................................................

85.5
..................................................................................................................

14.5
..................................................................................................................

.93
..................................................................................................................

92.7
..................................................................................................................

7.3
..................................................................................................................

.25
..................................................................................................................

26.3
..................................................................................................................

8.4
..................................................................................................................

9.5
..................................................................................................................

15.1
..................................................................................................................

4.5
..................................................................................................................

9.5
..................................................................................................................

14.5
..................................................................................................................

5.0
..................................................................................................................

7.3
..................................................................................................................

.67
..................................................................................................................

13.4
..................................................................................................................

82.7
..................................................................................................................

3.9
..................................................................................................................

challenge test; OGTT, oral glucose tolerance test.

et Gynecol 2012.
ate of delivery to the date of test com-
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letion. Women who did not complete
lucose testing were censored at the end
f their respective study periods (Dec.
1, 2008, for preimplementation and
ec. 31, 2010, for postimplementation),
r at the date a new pregnancy was iden-
ified, or at time of discontinuation of
nsurance coverage through KPNW if
hese occurred first.

We used software (SAS, version 9.2;
AS Institute Inc, Cary, NC) for all sta-
istical programming. This study was
pproved by the institutional review
oards of the Centers for Disease Con-
rol and Prevention and KPNW.

RESULTS
Staff education
Approximately 72% (64/89) of clini-
cians, 90% (45/50) of registered nurses,
and 66% (35/53) of medical assistants
within the obstetrics department at-
tended at least 1 education meeting.
Mean satisfaction with the educational
meetings was 4.82 (SD � 0.39) on a scale
of 1 (poor) to 5 (outstanding).

Primary outcome data
From the 5250 live and stillbirths occur-
ring within the preimplementation pe-
riod and the 4765 in the postimplemen-
tation period, we identified 379 women
with GDM (n � 200 pre, n � 179 post),
yielding a GDM prevalence of 3.8% in
both periods. There were no significant
differences in patient characteristics be-
tween the 2 time periods (Table 1).

During the preimplementation pe-
riod, 77.5% of women with GDM re-
ceived an order for postpartum glucose
screening; this increased to 88.8% dur-
ing the postimplementation period (P �
.004). During the preimplementation
period, 53.5% of women with GDM
completed postpartum glucose screen-
ing within 3 months (92 days) of deliv-
ery. This rate increased to 60.3% during
the postimplementation period, al-
though the increase was not statistically
significant (P � .18). However, with the
second round of reminders, there was an
additional increase in test completions,
yielding, by the end of the follow-up, an
overall higher proportion of completed
tests between the pre- and postimple-
tat
ed)
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mentation periods (59.5% vs 71.5%,
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P � .01). The Cox model showed a
igher rate of test completion (hazard
atio, 1.37; 95% confidence interval,
.10 –1.70) among women in the post-
mplementation study period compared
ith women in the preintervention. Fig-
re 2 demonstrates the pattern of test
ompletion for both study periods. The
ongest time from delivery to test com-
letion was 223 days in the preimple-
entation and 321 days in the post-

mplementation periods.
Over the entire study period, the pro-

ortion of women who received at least 1
eminder to complete a postpartum glu-
ose test was higher for the postimple-
entation group (159 of 179, 89%)

ompared to the preimplementation

FIGURE 2
Patterns of test completion
by implementation period
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ation period.
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TABLE 2
Number of reminders to women wi

Variable

Rem
3 m

Pre
n �
n (%

At least 1 reminder of any type
..........................................................................................................

Yes 142
..........................................................................................................

No 58
...................................................................................................................

No. of reminders by type
..........................................................................................................

�1 telephone call 94
..........................................................................................................

�1 e-mail or letter 17
..........................................................................................................

�1 in-person reminder 71
...................................................................................................................
a All gestational diabetes mellitus–affected women are includ
Vesco. Postpartum diabetes screening intervention. Am J Obst
roup (154 of 200, 77%, P � .002). A
imilar pattern was seen for reminders
rovided �3 months postpartum (82%
s 71%, P � .016) as well as for remind-
rs provided �3 months postpartum to
omen who had not yet completed a test

59% vs 27%, P � .0001) (Table 2). The
ypes of reminders provided to women
n the first 3 months postpartum did not
iffer between the pre- and postimple-
entation groups (Table 2); however, in

he postimplementation period, women
ot tested by 3 months postpartum were
ore likely to get a telephone call (22 of

1 women [31%] vs 3 of 93 women [3%],
� .0001) or letter or e-mail (25 of 71
omen [35%], vs 0 of 93 women [0%],
� .0001).
Using data from women delivering

n the postimplementation period, we
ound that the greatest yield for test com-
letion was seen at the first reminder
80% of women who received 1 re-
inder completed the test). However, a

ontinuing return for testing was ob-
erved even among women who re-
uired �1 reminder; 41% of women
ho received 2 reminders and 28% of
omen who received �3 reminders

ompleted testing.
Of the 247 women who completed

ostpartum glucose testing, 238 (96%)
ompleted a fasting glucose only and 9
4%) completed a fasting and 2-hour
lucose test. Of completed tests, 84%

gestational diabetes mellitus–affecte

ers performed within
f deliverya

Post
0 n � 179

n (%) P value

.........................................................................................................................

) 146 (82) .016
.........................................................................................................................

) 33 (18)
.........................................................................................................................

.........................................................................................................................

) 94 (53) .28
.........................................................................................................................

11 (6) .38
.........................................................................................................................

) 70 (39) .47
.........................................................................................................................

gardless of their test completion status.
et Gynecol 2012.

OCTOBER 2012 Americ
ere normal, 14% had values consistent
ith impaired fasting glucose or im-
aired glucose tolerance, and 2% had
alues consistent with diabetes.

COMMENT
We hypothesized that education of staff
and department-wide process changes
would lead to both a significant increase
in ordering of glucose tests for postpar-
tum screening (provider behavior) and
in increased glucose test completion (pa-
tient behavior). Our intervention re-
sulted in a significant increase in glucose
order placement. In fact, �90% of
women delivering in the postimplemen-
tation period received a glucose test or-
der. While the test completion rate ap-
peared to be higher in the first 90 days
after delivery for women in the post-
implementation compared to preimple-
mentation period, a statistically signifi-
cant increase in postpartum testing was
only observed after longer term follow-
up. Evaluation of cumulative test com-
pletion shows an additional increase
bump in testing after the first 3 months
postpartum for women delivering in the
postimplementation period that is not
seen in the preimplementation period.
Thus, it appears that the patient-focused
component of our intervention (track-
ing test completion and providing a re-
minder to those who did not complete
the test) augmented the provider-

pregnancy

Reminders to women not tested
by 3 mo after delivery

Pre Post
n � 93 n � 71
n (%) n (%) P value

..................................................................................................................

25 (27) 42 (59) � .0001
..................................................................................................................

68 (73) 29 (41)
..................................................................................................................

..................................................................................................................

3 (3) 22 (31) � .0001
..................................................................................................................

0 (0) 25 (35) � .0001
..................................................................................................................

24 (26) 10 (14) .07
..................................................................................................................
th d

ind
o o

20
)

......... .........

(71
......... .........

(29
......... .........

......... .........

(47
......... .........

(9)
......... .........

(36
......... .........

ed re
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focused education and process changes
we implemented.

We were not able to examine the inde-
pendent effects of patient- and provider-
directed reminders on test completion.
This was explored in a randomized trial
by Clark et al.7 In that trial, reminders
that glucose testing was due were mailed
approximately 3 months after delivery to
either the woman or her physician, to
both, or to neither (no reminder), and
test completion rates by 1 year postpar-
tum were examined for each group. The
highest rate of test completion was
among the group in which both the
woman and her clinician received a re-
minder (60.5%, compared to no re-
minder, 14.3%); however, patient-only
reminders and physician-only remind-
ers also increased testing (55.3% and
51.6%, respectively, completed testing,
�2 � 22.3; P � .05, for the 4-group
omparison).7

Our preimplementation period test
completion rates (59.5%) were similar to
the test completion rates in the highest
intensity intervention group (reminders
to both women and physicians) in the
study of Clark et al7 (60.5%). This is
ikely due to systems in place in KPNW
rior to our intervention. In our initial
etrospective cohort study,6 we found
ostpartum glucose test completion in-
reased substantially from 9% in 1999 to
7.8% in 2004, an improvement which
orresponded with the implementation
f our first GDM nurse care manager
rotocol. Both our study and the study
y Clark et al7 found that reminders to

both physicians and patients were effec-
tive for increasing test completion rates.
Furthermore, our study findings suggest
that �1 round of reminders may be
needed, with a second round occurring
beyond the first 90 days after delivery.

The results of our study should be (or
are likely to be) generalizable to other
health care systems of insured women

that use electronic medical records.
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While our processes could be applied in
clinics caring for women without health
insurance, they may not yield the same
results, as there could be additional fi-
nancial or social barriers to testing for
the uninsured population beyond the
6-week postpartum visit. In addition,
several components of our process im-
provement project utilized our electronic
medical record and electronic order entry
systems not universally available in patient
care settings across the United States.

As this study was conducted as part of
a Plan-Do-Study-Act quality improve-
ment cycle within a dynamic health sys-
tem, we experienced many difficulties
that could be expected to occur in a real-
world setting. For example, it was diffi-
cult to reach all members of our obstet-
rics department for training through
educational meetings. While online edu-
cation could increase accessibility to the
content, it does not provide the same op-
portunity for group discussion, shared
learning, and social reinforcement. Events
occurring within the health care system,
such as changes in staffing among GDM
care managers and the switch from NDDG
to Carpenter and Coustan cut-points, both
of which increased the GDM care manag-
ers’ case loads, made follow-up telephone
calls to women with GDM more difficult.
However, despite these limitations, we
demonstrated that a multilevel approach
including provider education and elec-
tronic provider and patient reminder sys-
tems can improve postpartum diabetes
testing rates in women with GDM, if
patient reminders are extended �90 days
fter delivery. We have also provided a
ood example of the use of the Plan-Do-
tudy-Act cycle for leading to system
hange and improved health care service
elivery in the field of obstetrics. f

ACKNOWLEDGMENTS
We would like to thank Donna Gleason for her
assistance with chart abstraction, Nancy Perrin,
PhD, for her assistance with statistical analyses,

and Jerena Donovan and Joanne Rizzo for their

gy OCTOBER 2012
assistance with data analyses. Ms Donovan, Ms
Rizzo, Ms Gleason, and Dr Perrin were all em-
ployed by the Kaiser Permanente Center for
Health Research at the time of their contribu-
tions. Ms Donovan’s, Ms Rizzo’s, and Ms Glea-
son’s work on this project was funded by the
Centers for Disease Control and Prevention
contract (no. CDC 200-2009-31663), which
supported all work on this project. Dr Perrin pro-
vided her time to consult with us as part of her
role as a Kaiser Permanente Center for Health
Research Biostatistician.

REFERENCES
1. Centers for Disease Control and Prevention.
National diabetes fact sheet: national estimates
and general information on diabetes and predi-
abetes in the United States, 2011. Atlanta, GA:
US Department of Health and Human Services,
Centers for Disease Control and Prevention;
2011. Available at: http://www.cdc.gov/diabetes/
pubs/pdf/ndfs_2011.pdf. Accessed Jan. 19,
2011.
2. Tovar A, Chasan-Taber L, Eggleston E, Oken
E. Postpartum screening for diabetes among
women with a history of gestational diabetes
mellitus. Prev Chronic Dis 2011;8:A124.
3. American College of Obstetricians and Gyne-
cologists Committee on Practice Bulletins.
ACOG practice bulletin no. 30: clinical manage-
ment guidelines for obstetrician-gynecologists;
September 2001 (replaces technical bulletin
number 200, December 1994); gestational dia-
betes. Obstet Gynecol 2001;98:525-38.
4. American Diabetes Association. Position
statement: diagnosis and classification of dia-
betes mellitus. Diabetes Care 2010;33(Suppl):
S62-9.
5. Hunt KJ, Conway DL. Who returns for post-
partum glucose screening following gestational
diabetes mellitus? Am J Obstet Gynecol 2008;
198:404-6.
6. Dietz PM, Vesco KK, Callaghan WM, et al.
Postpartum screening for diabetes after a ges-
tational diabetes mellitus–affected pregnancy.
Obstet Gynecol 2008;112:868-74.
7. Clark HD, Graham ID, Karovitch A, Keely EJ.
Do postal reminders increase postpartum
screening of diabetes mellitus in women with
gestational diabetes mellitus? A randomized
controlled trial. Am J Obstet Gynecol 2009;
200:634-7.
8. US Department of Health and Human Ser-
vice National Diabetes Education Program. It’s
never too early to prevent diabetes, tip sheet.
National Institutes of Health publication no. 08-
6019. Available at: http://ndep.nih.gov/media/
nevertooearly_tipsheet.pdf. Accessed Jan. 19,

2011.

http://www.cdc.gov/diabetes/pubs/pdf/ndfs_2011.pdf
http://www.cdc.gov/diabetes/pubs/pdf/ndfs_2011.pdf
http://ndep.nih.gov/media/nevertooearly_tipsheet.pdf
http://ndep.nih.gov/media/nevertooearly_tipsheet.pdf

	A system-based intervention to improve postpartum diabetes screening among women with gestationa ...
	Materials and Methods
	KPNW GDM care
	Design
	Process improvement intervention
	Staff education
	Additional screening reminders
	Process and outcome evaluation

	Results
	Staff education
	Primary outcome data

	Comment
	Acknowledgments
	References


