= CLINICAL =

[ntegrating Nurse-Directed Diabetes Management
Into a Primary Care Setting

Mayer B. Davidson, MD; Maria Blanco-Castellanos, RN;
and Petra Duran, BS

iabetic compilications can be devastating.! Microvascular
complications of diabs €5 arg ¢ the 1eadmg causes of blindness
(zn adu}[s \agcd 20 74 ye'trs), end«s i

tcome_measures of

: onmfegr:ated_m'bdkei :

nenin . eg;eml dlse'lse, md
m-the primary qare-ci

rdiabetes. Ltmg«thg goals
merac:;(n Dmbctt.s Assoc1a of{ADA) for ouu\ me in‘e&sures

_- ievel <7.0% of Lotai wmo:ﬂﬁbm,
'nsnt) 1popmtcm (,hoit,suroi 0
dL,fand blgod pressure [BP] <§30;’80 mm Hg)2 mflrkadly cﬁmum hes
*,‘(:oumphcatzons.‘3 {(toc 1 :

Tultipiy by 0

moglobin,

A ; ;
limblés per liter, multip!

Ve OUtCome j-'neasfz s of
1A major /re;a-;orfff‘éf that
1 o nd approp /l&tL treatment
d(.usums tA notablc Lxccptzon is' case” managers who could adjust
i }J\JYMC@
igations have

RN 3
diabetes carg have genera

these efforts d(}\i‘e()[ usual

% and 49% met
on (ADA) ALC g
Do he low: density. lipo)

‘C:goal: In the_integrate -
iblood pressure (BP} goal

outcome measures in randomlzu:l clinical trials and have shown that
nurses and pharmacists (under the supervision of physicians) follow-
ing approved treatment algorithms and given prescription author-
ity {ie, they can prescribe medications independently according to
the algorithms) can lower A1C levels among patients with diabe-
tes 3-fold more than is typical with patients in usual-caze control
groups.'” However, in these approaches, patients were followed up
in a nonintegrated model in which they were removed from their
primary medical home to receive diabetes care, and the nurses and
pharmacists were almost al-

ways supervised by endocri-
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are far toc few endocrinologists to pro-

vide adeguate supervision, and (2) most
important, patients are removed from
their medical home so that care is frag-
mented {ie, important aspects of health-
care are being performed at separate sites,
with duplication of care, suggestions of

conflicting treatments that result in pa-
tient confusion, potential communica-
tion problems between the patient and
more than § provider, erc).

Qur group published results of a nonintegrated model of
nurse-directed diabetes management in this journal several
years ago.’ Herein, we evaluate an integrated model of diabe-
tes management based on the nonintegrated model in which
the same registered nusse (not a nuise practitioner), MB-C,
still with prescription authority and following treatment algo-
rithms, was placed in the primary care site and was supervised
by primary care physicians. Qutcome measures of the nonin-
tegrated and integrated models of diabetes management are
compared. If the results are similar, the more generalizable
integrated model of care has the potential to markedly reduce
morbidity and mortality associated with diabetic complica-
tions, especially among an underserved minoriey population
such as that stadied herein.

METHODS

The site for these models of diabetes care was a county
health center serving a challenging, mostly uninsured mi-
nority population. The glycemia-, dyslipidemia-, and hyper-
tension-detailed treatment algorithms followed by the nurse
have recently been published.? The hypertension algorithm
was unavailable in the nonintegrated model. The nurse was
able to follow approximately 175 patients at any one time
in both models. (Among a more middle-class population,
a nusse following these algorithms can manage up to 250
patients at a time because many of the interactions can be
performed by telephone, fax, or e-mail, which is often not
possible among the minority popufation studied herein.) A
special computer program (NuMedics, Inc, Tigard, Oregon)
was used to provide weekly reports of patients who missed ap-
pointments or laboratory tests so that appropriate follow-up
could be performed by a medical assistant, who also entered
data into the computer program.

For the noninregrated model of diabetes management,
patients were randomly selected from an internal medicine
clinic. The st person with diabetes from morning or after-
neon clinic sessions who agreed to participate was placed un-
der the care of a Spanish-speaking nurse trained ro follow the
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glycemia and dyslipidemia treatment algorithms at a separate
clinic in the health center. The nurse was supervised by an
endocrinologist {MBD), who met with her weekly and was
available by relephone atr all other times. All other patient
care unrelated o diabetes was performed by a primary care
provider in the internal medicine clinic. For the integrated
model of diabetes management, this same nurse was placed in
the family medicine clinic and was supervised by the primary
care physicians there, who referred theirpatients to her. The
nurse cared for these patients in the family medicine clinic.
(Both the internal medicine and family medicine clinics in
this county health center were primary care clinics but were
staffed by physicians with different training.) In addition to
the glycemia and dyslipidemia treatment algorithms, a hyper-
tension algorithm was used in the integrated mode! of care.
The endocrinologist was not involved in the care of these pa-
tients. It is important fo point out that results are compared
between randomly selected patients in the nonintegrated
model and referred patients in the integrated model.
Patients were followed by the nurse for 9 to 12 months
before being discharged back to usual care in both models.
Patient education occurred at individual visits with the nurse
and could be focused on specific problems encountered by
the patient. For patients taking pills, the first goal of the gly-
cemia treatment algorithim is a fasting plasma glucose (FPG)
level of tess than 130 mgfdL, which necessitated measure-
ment every 2 to 3 weeks until that goal was achieved {10 con-
vert glucose level to mitlimoles per liter, multiply by 0.0555).
At that point, patients were seen every 3 months to deter-
mine if the A1C goal of less than 7.0% of total hemoglobin
was achieved, [f the FPG level remained at least 180 mg/dL at
3 weeks after maximal (tolevated} doses of metformin plus a
sulfonylurea agent were reached~~or if the FPG level was less
than 180 mg/dL but the A1C level was 7.0% or higher of total
hemoglobin 3 months later—a maximal dose of pioglitazone
hydrochioride (45 mg) was added, and the ALC level was
measured 4 months lager. If thar value was 7.5% or higher,
bedrime insulin was added, and pioglitazone was discontin-
ved. Patienss starting insulin regimens were seen every week
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or every 2 weeks initially until FPPG levels measured at home
were less than 200 mg/dL, every 3 wecks until they were less
than 150 mg/dL, and then every § weeks. Three months after
more than 50% of these values had dropped to less than 130
mg/dL, the A1C level was measured. If it was 7.5% or higher,
insulin therapy was intensified by switching the patient o a
split-mixed regimen (usually selected because it required only
2 insulin injections per day) or to a basal-bolus regimen with
4 injections per day for those with irregular eating patterns.
The sulfonylurea agent and pioglitazone were discontinued,
but metformin was continued in overweight and ohese pa-
tients to mitigate weight gain.

In the dyslipidemia treatment algorithm, stating were ad-
justed monthly until the LDL-C target was reached {<100 mg/
dL [<70 mg/dL for patients with clinical cardiovascular dis-
ease]), at which time lipids were measured every 4 to 6 months.
In the hypertension wreazment algorithin, BP medications were
adjusted monthly until the goal of less than 130/80 mm Hg was
achieved, All patients were seen at least every 3 months.

The final AIC levels were compared between the nonin-
regrated and integrated models of dighetes management by
1-way analysis of covariance, controlling for baseline values.
The percentages of patients achieving the ADA AIC and
LDL-C goals were analyzed by ¥? test for homogeneity. Sig-
nifcance was set at the 5% level (2-taited).

RESULTS

Demographic characteristics of the patients are given in
Table 1. As expected, because they were drawn from the same
population, the nonintegrated and integrated models served
similar patients except for duration of diabetes. This differ-
ence, which has clinical ramifications, might be expected, be-
cause the patients in the nonintegrared model were randomly
selected, while those in the integrated model were referred

176 199.4)

among patients in the nonin-
tegrated model was progression
from 1 oral drug to 2 or more oral drugs and from there to
bedtime insufin. The major change in therapy among patients
in the integrated model was progression from 2 or more oral
drugs or bedtime insulin to 2 or more insulin injections per
day. Ultimately, three quarters of patients in the integrated
model were using an intensified insulin regimen. Despite the
increased difficulty in conerolling patients using intensified
insulin regimens, there was no significant difference (P = .01)
in the final A1C levels between the models of care when the
initial values were taken into account.

The proportions of patients meeting the goals of the ADA
are given in Table 3. In both models of care, the percentages
of patients meeting the goals rose appreciably. Although the
49% of patients in the integrated model meeting the AIC
goal was significantly less (P = .01) than the 60% of patients
in the nonintegrated model, the former started with an A1C
level that was 2.1% higher. Furthermore, only 2% of patients
in the nonintegrated model ultimately were using 2 or more
insulin injections per day, compared with 74% in the inte-
grated model. Remarkably, 47% of patienis in the integrated
model of diabetes management met all 3 ADA outcome goals
{A1C, LDL-C, and BP).

DISCUSSION

The nonintegrated and integrated models of nurse-directed
diabetes management yielded similar marked improvement in
the surrogate outcome measures of glycemia and lipids. Nine-
1y percent of patients treated according 1o the hypertension
algorithm met the ADA BP rarget, far in excess of reported
figures” Despite the face that referred patients were even
more challenging than the randomly selected patients in the
nonintegrated model, impressive outcomes ocowred in the
integrated model. They had higher initial mean ALC levels
(11.1% vs 8.9% of rotal hemoglobin), and many more were
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using an intensified insulin regimen with 2 or more injections

per day (74% vs 2%), which is much more difficule to man-
age than bedtime insulin or oral medications alone. Overali,
there would not seem to be any clinically importane differ-
ences in outcome measures between the 2 models of nurse-
directed diabetes management, Impressively, 47% of patients
in the integrated model met ali 3 of the ADA outcome targets
(A1C, LDL-C, and BP) compared with the only 2% o 13%
reported in the liverature. "

Key components of good diabetes care include the follow-
ing: (1) knowledgeable providers, (1) time to interact with
patients, {3) communication with patients, (4) educated pa-
tients, {5) timely and appropriate treatment decisions, and
{(G) ability of patients w carry out treament recommenda-
tions.** Nurses {not necessarily nurse practitioners) trained
to follow treatment algorithms who are given prescription au-
shority and are supervised by physicians admirably meet these
requirements. The approved algorithms futhll the knowledge-

able provider and treatment deciston components of diabetes
care. Nurses who do not have to deal with nondiabetes issues
can devote more time to diabetes-related questions. More-
over, nurses usually communicate effectively with patients.
During successive interactions with patients, nurses provide
ongoing relevant education specifically focused on patient is-
sues at the moment, Nurses are then able o maximize the
ability of patients to manage their diabetes and improve their
cutcomes within their individual limitations (eg, education,
motivation, sociosconomic status, etc).

Qutcomes of diabetes care are worse among minority
populations.?® The improvements detailed herein under
nurse-directed diabetes management were in surrogate out-
come measures, not clinical events. However, in several
long-rerm chservational studies,?'** lowering these outcome
measures translated into robust reductions tn morbidity and
mortality associated with diabetes complications. Policy
makers secking to improve diabetes outcomes, especially
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among underserved minority populations, and aiming
conserve limired resources should consider adopting an in-
tegrated model of nurse-directed diabetes care o address
these issues.
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