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Impact of Patient Aligned Care Team 
Interprofessional Care Updates  

on Metabolic Parameters
Jenni Buu, PharmD, BCACP; Amber Fisher, PharmD, BCPS, BCACP;  

William Weppner, MD, MPH; and Barbara Mason, PharmD

Presentation of patient cases at an interprofessional panel was not associated with a  
statistically significant change in A1c or blood pressure values but warrants further study. 

C
hronic conditions contribute 
to increasing health care ex-
penditures, and a small num-
ber of patients with chronic 

medical conditions consume a dis-
proportionately larger amount of 
health care resources.1,2 Naessens 
and colleagues showed that 2.6% of 
adult patients accounted for 20.7% 
of all primary care clinic visits dur-
ing a calendar year.2 These high-
risk patients may be using much of 
the health care resources but have 
unmet needs even with the increased 
amount of health care services they 
receive. 

The impact of interprofessional 
forms of chronic disease manage-
ment on patient outcomes is un-
clear.3-5 Definitions for high-risk 
patients and interprofessional care 
are broad, making comparison of 
studies difficult. In a team setting, 
it is difficult to discern the exact 
contributions of a single member of 
the team. Katon and colleagues con-
cluded in a randomized, controlled 

trial that a nurse care manager col-
laborative treatment program added 
additional depression-free days 
and quality-adjusted life-years in 
adults with depression and poorly 
controlled diabetes mellitus (DM), 
coronary artery disease, or both.3 
The intervention also resulted in im-
provements in a composite outcome 
of hemoglobin A1c (A1c), low-density 
lipoprotein cholesterol, systolic 
blood pressure (BP) levels, and de-
pression symptoms at 12 months, 
but these improvements were not 
sustained at 24 months.3,4 

A study looked at interpro-
fessional team care provided by 
primary care internal medicine 
residents, nurse practitioner stu-
dents, and pharmacy students, com-
pared with usual care by only 
internal medicine residents. The 
study showed improvements in pa-
tient assessments and a trend to-
ward the decreased use of urgent 
care in patients with type 2 DM over  
18 months but no significant im-

provements in A1c
 or BP values.5 The 

impact of pharmacists participat-
ing in team-based care and patient- 
centered medical home models 
has also been shown to be positive  
regarding metabolic parameters.6,7

Patient al igned care teams 
(PACT), the VA patient-centered 
medical home model initiative, seek 
to optimize patient care through 
provision of interprofessional, team-
based care. At the Boise VAMC in 
Idaho, PACT training occurs at a pri-
mary care academic training clinic 
that includes 40 primary care pro-
viders, supervisors, and trainees in 
internal medicine, nurse practitioner 
programs, pharmacy, and behavioral 
health. 

The Boise VAMC is also 1 of 5 
VA Centers of Excellence in Pri-
mary Care Education (CoEPCE), 
institutions that prepare health 
care trainees from many disciplines 
to participate in interprofessional 
PACTs, provide patient-centered, 
team-based care, and learn and un-
derstand the roles of other team 
members.8 This VAMC CoEPCE, 
implemented in 2010, is an aca-
demic partnership with area profes-
sional schools of medicine, nursing, 
and pharmacy. 
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TEAM-BASED CARE
At the Boise VAMC CoEPCE, pri-
mary care trainees are taught a team-
based approach to providing more 
effective care for high-risk patients 
through a complex curriculum that 
includes interprofessional case con-
ferences called PACT interprofes-
sional care updates (ICU). During 
these case conferences, high-risk 
patients on a primary care trainee’s 
panel are presented to an interpro-
fessional group of health care profes-
sionals (HCPs) for recommendations 
to improve care. Trainees from the 
various disciplines participate in 
these PACT ICU presentations dur-
ing time spent rotating through the 
institution’s academic clinic. 

The CoEPCE activities include 
PACT ICU, interprofessional didac-
tic sessions, and provision of primary 
care to patients in an interprofes-
sional clinic. Physician trainees par-
ticipate in one-half day per week of 
ambulatory didactics and conferences 
during a 2-week clinic block, which 
occurs every 2 months. Other health 
care disciplines participate in PACT 
ICU during longitudinal experiences 
(ranging from 4 to 12 months) in the 
primary care training clinic through-
out the academic year.

The PACT ICU case conferences 
occur weekly at the academic clinic 
with 2 patient cases presented and 
discussed at each meeting. Prior 
to each conference, a primary care 
trainee, generally an internal medi-
cine resident, is given a list of the 
top 5 high-risk patients from their 
panel, determined by a care assess-
ment needs score that is based on 
high health care use and risk of hos-
pitalization or death within 90 days. 
To determine care assessment needs 
scores, patient electronic health re-
cords (EHRs) are scanned weekly to 
review more than 150 data elements, 
including vital signs; recent clinic, ur-

gent care, and emergency department  
(ED) visits; medications; laboratory 
values; and the number and types of 
illnesses. Statistical analyses are run 
on the EHR data to provide up-to-
date estimates of likelihood of hospi-
tal admission or death. 

Trainees may also select any pa-
tient on their panel whose health care 
they feel would benefit from a case 
conference discussion. The trainee 
presents all medical and social prob-
lems related to the selected patient 
to a team of HCPs, including other 
trainees and their supervisors, from 
multiple different disciplines, such 
as medicine, nursing, pharmacy, be-
havioral health, and social work. The 
interprofessional team then provides 
recommendations. 

A care plan is developed by the 
group to implement as appropriate. 
The care plan may consist of vari-
ous recommendations from the dif-
ferent disciplines, such as consults 
to a pharmacist for medication re-
view or medication management, 
referrals to social work to coordi-
nate care with home health services, 
or asking the nurse care manager to 
follow up with a patient by phone 
on a more regular basis. Trainees are 
encouraged to use alternate forms 
of care, including team-based care 
from other health care disciplines 
as well as other methods of commu-
nication, such as secure electronic 
messaging to increase access.

Interprofessional patient case con-
ferences could offer another tool for 
HCPs to improve the care of high-
risk patients through team-based ef-
forts if the effect on patient outcomes 
or health care use is beneficial. The 
objective of this study was to evaluate 
the relationship of interprofessional 
case conferences and A1c levels in 
high-risk patients with DM and BP 
measurements in patients with hy-
pertension whose case was discussed 

at PACT ICU case conferences at the 
Boise VAMC. The authors hypothe-
sized that the PACT ICU presentation 
intervention would lead to improved 
metabolic parameters as care plans 
were implemented. This evaluation 
is a subset of a larger study assessing 
the impact of PACT ICU presentation 
on various patient, trainee, and team 
level outcomes. 

METHODS
This study was a retrospective, ob-
servational analysis of patients seen 
at the Boise VAMC academic clinic 
whose cases were discussed at PACT 
ICU case conferences from January 
2013 to April 2014. For the analy-
sis of A1c

 values, patients must have 
been discussed at a PACT ICU pre-
sentation during the study time 
period and had a diagnosis of DM 
in the EHR. Those included must 
have A1c 

results in the EHR before 
and after the patient case presenta-
tion. The most recent A1c measured 
prior to presentation was chosen as 
the prepresentation value. The next 
measured value 2 to 6 months after 
the case presentation date was cho-
sen as the postpresentation value. 
This was chosen as the postpresen-
tation value because it may be more 
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Table 1. Change in A1c  
Values in High-Risk Patients 
With Diabetes Mellitus

A1c Group  
(N = 12)

Pre-PACT  
ICU 

Post-PACT  
ICU 

Mean A1c 
(SD) 

8.5%  
(2.11)

7.9%  
(1.32)

Change  
in A1c 

-0.6% 
(P = .10)

Abbreviations: A1c, hemoglobin A1c; PACT ICU, 
patient aligned care team interprofessional care 
update. 
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indicative of the impact of the PACT 
ICU care plan. An A1c

 measured at 
least 2 months following the case 
conference intervention was chosen 
to allow all possible measurements to 
be included in the analysis, according 
to usual care for measuring A1c

 at the 
clinic. The primary outcome was the 
mean change in A1c

 values pre- and 
post-PACT ICU presentation. 

Blood pressure analyses were in-
cluded if patients had a diagnosis of 
hypertension in the EHR as well as 
recorded BP values measured dur-
ing the 6 months prior to PACT ICU 
presentation and 1 to 6 months after 
presentation. Blood pressure values 
were limited to 1 to 6 months after 
presentation to be more suggestive of 
the case conference care plan impact. 
Blood pressure measured during hos-
pitalizations, urgent care, or ED visits 
were excluded from the analysis. The 
primary outcome in the BP analy-
sis was the mean change in systolic 
and diastolic BP pre- and post-PACT 
ICU presentation. The mean of all 
in-clinic BP measurements was cal-
culated as the prepresentation value 
and compared with the mean of all 
postpresentation BP measurements in 
the designated time period. 

Assessment of DM or hyperten-
sion control was not a factor for in-
clusion in the study. The types of 

interventions and recommendations 
resulting from the case conferences 
were not evaluated. Statistical analy-
sis included paired t tests comparing 
mean values before and after PACT 
ICU presentation, with an a priori 
level for finding a significant dif-
ference at 0.05. This study was ap-
proved as expedited research by the 
institutional review board associated 
with the Boise VAMC. 

RESULTS
During the study period, 65 pa-
tients were discussed at a PACT 
ICU case conferences (Figure). The 
average age was 67 years, and 89% 
of patients were male. Of these pa-
tients, 32 had a DM diagnosis. A 
total of 12 patients had A1c

 values 
within the parameters specified for 
this study  and were included in the 
final analysis for the A1c

 group. The 
mean A1c

 value for patients before 
PACT ICU presentation was 8.5% 
(SD 2.11). After presentation, the 
mean A1c

 decreased to 7.9% (-0.6%, 
SD 1.32, P = .10; Table 1). 

Of all patients discussed at a PACT 
ICU case conference, 52 had a diag-
nosis of hypertension (Table 2). A 
total of 45 patients were included in 
the final BP analysis. The mean sys-
tolic BP prior to PACT ICU presen-
tation was 134 mm Hg (SD 20.3), 

which decreased to 132.2 mm Hg 
(SD 21.6) following PACT ICU pre-
sentation (P = .23). Mean diastolic 
BP prepresentation was 81 mm Hg 
(SD 17.1) and 80.6 mm Hg (SD 16.8) 
postpresentation (P = .40). 

DISCUSSION
High-risk patients with DM enrolled 
in this primary care academic clinic 
and discussed at interprofessional 
case conferences did not have a sta-
tistically significant change in A1c 
values following the case confer-
ences. There was also no statisti-
cally significant change in systolic 
and diastolic BP measurements fol-
lowing PACT ICU case conferences 
in high-risk patients with hyper-
tension. The relationship between 
PACT ICU presentations and pa-
tient outcomes may not be direct, 
but the potential to decrease A1c 

val-
ues by 0.6% may be of clinical ben-
efit to patients enrolled at the Boise 
VAMC academic clinic. 

The results of this study are com-
parable with other studies where the 
impact of interprofessional forms 
of care on patient outcomes such as 
A1c

 and BP is not as apparent.3-5 The 
patients included in this study were 
high-risk compared with other pa-
tients, and patient outcome goals for 
DM and hypertension management 
according to clinical practice guide-
lines may be less stringent for these 
patients.9-11 

Interprofessional case conferences 
are being used at the Boise VAMC 
academic clinic to teach primary care 
trainees how to improve care for pa-
tients by working on teams, with a 
goal of promoting alternate forms of 
health care. Referrals of patients to 
pharmacy services for chronic disease 
management may result from these 
case conferences, and patients could 
benefit from pharmacy review and 
management of medications for the 

Table 2. Change in Blood Pressure in High-Risk Patients With 
Hypertension

Blood Pressure Group (N = 45) Pre-PACT ICU Post-PACT ICU 

Mean systolic BP (SD) 134.0 mm Hg (20.3) 132.2 mm Hg (21.6)

Mean diastolic BP (SD) 81.0 mm Hg (17.1) 80.6 mm Hg (16.8)

Change in systolic BP — -1.8 mm Hg (P = .23)

Change in diastolic BP — -0.4 mm Hg (P = .40) 

Abbreviations: BP, blood pressure; PACT ICU, patient aligned care team interprofessional care update.
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treatment of DM and hypertension. 
There may be other advantages to pa-
tients and to the health system in the 
form of more appropriate health care 
use, increased contact with providers, 
and use of other health care resources 
to decrease costs and medication bur-
den, although these are speculative at 
this time. 

LIMITATIONS
This study had several limitations. 
The patients included in this study 
were high-risk patients seen by pri-
mary care trainees at the Boise VAMC  
academic clinic, and a small number 
of patients were included in the final 
analysis, limiting the generalizability 
of the results to other patient popula-
tions. Finding a difference in A1c

 and 
BP values before and after PACT ICU 
case conferences was also limited by 
the small number of patients who 
met inclusion criteria. Many patients 
included in the study also had rea-
sonably controlled A1c

 and BP levels 
prior to PACT ICU case conferences; 
therefore, a difference would be more 
difficult to determine. 

The PACT ICU case conferences 
occur at one point in time, but the 
impact of the intervention and rec-
ommendations may take longer to 
appreciate. A longer study duration 
may be needed to determine differ-
ences in A1c

 and BP values over time. 
Regression to the mean is also a pos-
sibility given the type of data col-
lected. As each primary care trainee 
selects the patient to be discussed at 
a PACT ICU case conference, bias 
could also be present, because the 
provider may focus on patients with 
recent clinic visits or on patients who 
are the most difficult for the provider 
to manage or contact.

The Boise VAMC PACTs include 
many different health care dis-
ciplines; therefore, the institution 
may foster interprofessional, team-

based care more easily compared 
with that of other health care sys-
tems. Trainees in the CoEPCE also 
are aware of other team members’ 
roles, and clinical pharmacists are 
currently part of PACTs at the insti-
tution. The idea of interprofessional 
case conferences may be simple, but 
the process at this institution re-
quires time and effort from a nurse 
care manager who coordinates 
patient selection and information 
distribution and an attending physi-
cian supervisor who facilitates each 
case conference. The Boise VAMC 
also supports pharmacy chronic 
disease management services, and 
several of these patients with un-
controlled DM or resistant hyper-
tension may have been seen by the 
pharmacy-managed insulin titra-

tion or hypertension clinics. Finally, 
there is also limited documentation 
of whether DM or hypertension 
management was discussed at the 
case conferences. 

Despite the medical complexities 
seen in these patients, discussions 
during PACT ICU presentations may 
involve many social and behavioral 
interventions, and DM and hyper-
tension issues may not be significant 
enough for review at a case confer-
ence. However, the intervention of 
PACT ICU case conferences encom-
passed a variety of care plans, and 
this study evaluated the impact of the 
entire discussion and recommenda-
tions and not any individual compo-
nent. Other recommendations were 
not evaluated due to the wide variety 
of interventions that were potentially 

Figure. Patient Inclusiona 

High-risk patients chosen by  
provider for presentation at PACT ICU 

conference 
(N = 65)

Diabetes mellitus
(N = 32)

Excluded for 
 no follow-up A1c  

(N = 20)

Included in A1c group 
analysis 
(N = 12)

Excluded for no  
follow-up blood pressure  

(N = 7)

Included in blood  
pressure group analysis

(N = 45)

Hypertension
(N = 52)

aAll patients presented at a case conference from January 2013 to April 2014 were evaluated for 
inclusion in the study.  
Abbreviations: A1c, hemoglobin A1c; PACT ICU, patient aligned care team interprofessional care update.
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discussed, and a process for tracking 
these was not in place. 

The results of this study did not 
show that the care plans that de-
velop at PACT ICU  case confer-
ences impacted high-risk patients 
with DM or hypertension, likely 
due to small sample sizes (2 patient 
cases were discussed per week). 
The impact could be better deter-
mined through a larger sample size, 
longer duration, or assessment of 
patients whose disease was not 
controlled. The impact may also 
be more significant for individu-
als who benefit from the increased 
review and assessment of their 
chronic medical conditions and in-
creased access to care. 

Seeing a possible trend toward 
benefit in A1c values in this short 
time frame helps support continu-
ing and expanding case conferences 
at the Boise VAMC. The goals of 
these interprofessional case confer-
ences include developing a proac-
tive approach to identify high-risk 
patients to improve the care of these 
patients and increase use of more 
appropriate health care resources. 
Other outcomes currently being 
studied include the impact of PACT 
ICU presentations on health care 
use, the impact on alternate health 
care consult patterns, and trainee 
participant opinions. Future direc-
tions for the interprofessional case 
conferences include expansion to 
other nonacademic primary care 
teams. The benefit of PACT ICU 
case conferences also extends to the 
primary care trainees as they con-
tinue to learn how to best work 

with other HCPs as part of a team 
and how to use the resources avail-
able through these other health care 
disciplines. 

CONCLUSIONS
Presentation at an interprofessional case 
conference was not associated with a 
statistically significant change in mean 
A1c or BP values in a small group of 
high-risk patients at the Boise VAMC 
PACT academic clinic. Although 
there was a trend toward a decrease in 
A1c values, it is difficult to determine 
whether there is a relation to the inter-
professional case conferences. Inter-
professional case conferences are still 
occurring at the Boise VAMC with ef-
forts in place to incorporate concurrent 
PACT ICU outcomes data collection 
and further the educational goals of pri-
mary care trainees.  l
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