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ABSTRACT

PURPOSE We examined quality, satisfaction, financial, and productivity outcomes
associated with implementation of Care by Design (CBD), the University of Utah's
version of the patient-centered medical home.

METHODS We measured the implementation of individual elements of CBD
using a combination of observation, chart audit, and collection of data from
operational reports. We assessed correlations between level of implementa-
tion of each element and measures of quality, patient and clinician satisfaction,
financial performance, and efficiency.

RESULTS Team function elements had positive correlations (P <.05) with 6 quality
measures, 4 patient satisfaction measure, and 3 clinician satisfaction measures.
Continuity elements had positive correlations with 2 satisfaction measures and 1
quality measure. Clinician continuity was the key driver in the composite element
of appropriate access. Unexpected findings included the negative correlation of
use of templated questionnaires with 3 patient satisfaction measures. Trade-offs
were observed for performance of blood draws in the examination room and the
efficiency of visits, with some positive and some negative correlations depending
on the outcome.

CONCLUSIONS Elements related to care teams and continuity appear to be key
elements of CBD as they influence all 3 CBD organizing principles: appropriate
access, care teams, and planned care. These relationships, as well as unexpected,
unfavorable ones, require further study and refined analyses to identify causal
associations.

Ann Fam Med 2013;11:550-S59. doi:10.1370/afm.1475.

INTRODUCTION

espite widespread pilot implementation and favorable initial

results of the patient-centered medical home (PCMH), assess-

ment of its impacts is in an early stage.? Not enough is known
about the model's implications to ascertain its results in terms of practice
quality, satisfaction, or finances.? Evidence is also lacking about relation-
ships between individual elements of the PCMH model and specific ben-
eficial outcomes.

In this study, in contrast to looking at the PCMH as a whole, we
examined the relationship between individual elements of Care by Design
(CBD), a comprehensive redesigned model of care that incorporates many
elements of a PCMH, and multiple outcomes in quality of care, patient
and clinician satisfaction, productivity, and operational costs.

The University of Utah's Community Clinics introduced CBD in
2003. The model had 3 founding principles: appropriate access, care
teams, and planned care. The transformation included expanded and new
roles for support staff and redesigned workflows and processes.
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Implementation initially focused on improved
access with an emphasis on same-day appointments.
Appropriate access was designed primarily to improve
patient satisfaction. By 2006, the model had incorpo-
rated additional elements including team-based care
and more comprehensive planned care. Care teams
enhanced efficiency by using the time and skills of sup-
port staff allowing clinicians to focus more on relation-
ships with patients. Medical assistants (MAs) assumed
increased responsibilities for many of the visit's time-
consuming tasks. This coordinated team care was also
intended to increase quality of care through improved
communication and information sharing with patients.

Planned care was implemented to enhance continu-
ity and integration of care. New care team members
including clinical pharmacists, care managers, and most
recently a transitions navigator, have contributed con-
siderably to these goals.

We expected the revised work process and person-
nel changes involved in implementing CBD to improve
quality, patient and clinician satisfaction, and produc-
tivity, while at the same time avoiding increased opera-
tional costs. After 10 years of experience with different
phases of the transformation, we can now better assess
the relationships between the elements of our model
and multiple outcomes. This study was approved by
the University of Utah Institutional Review Board.

METHODS

Setting

The University of Utah Community Clinics are a net-
work of 10 university-owned clinics with approximately
70 primary care clinicians (physicians, physician assis-

tants, nurse practitioners) in addition to specialists. The
clinics provide primary and secondary medical care for
approximately 100,000 active patients generating more
than 200,000 primary care visits annually, as shown

in Table 1 and in Supplemental Appendix 1 (avail-
able online at http:/annfammed.org/content/11/
Suppl_1/S50/suppl/DC1). Evolution of the clinics
has been described elsewhere.**

Data Collection

Implementation Data

We assessed clinic CBD implementation 3 times
between 2008 and 2011, using an internally developed
tool with 28 measures: 6 for appropriate access, 14 for
care teams, and 8 for planned care. Clinic management
developed operational definitions for each of the 3 prin-
ciples. We report data from the most recent assessment,
July 2011, reflecting the fullest implementation and most
comprehensive assessment of CBD. The instruments
and assessments for the current analysis reflect the lat-
est refinements and newest elements of redesigned care.
We assessed the level of implementation of each element
using an ordinal scale ranging from 0 (not implemented)
to 4 (fully implemented). Criteria for the scale points
were established by Community Clinics' operations staff
on the basis of internally developed benchmarks and
expectations as detailed in Table 2 and in Supplemental
Appendix 2 (available online at http:/annfammed.
org/content/11/Suppl_1/S50/suppl/DC1).

To evaluate the level of implementation of each
CBD element, we compiled data from several sources.
Quantitative data were obtained from chart audits and
operational/administrative reports. For data obtained
by chart audit, a sample of 5 patient charts per element,

i

i

Table 1. Characteristics of the Community Clinics
Total Primary Care Visits per Year
Year Clinicians, Clinicians, (Fiscal Year 2011),

Clinic Opened No. No.? No. Characteristics

1 1985 22 12 48,244 Multispecialty, multilingual, metropolitan, evening/weekend
urgent care

2 1999 7 5 20,155 Rural family practice with pediatrics

3 2001 5 14,449 Rural affluent, multispecialty and primary care

4 1988 8 4 27,247 Suburban, family practice, and pediatrics

5 1976 16 8 41,128 Suburban, multispecialty, full primary care center with obstet-
rics-gynecology and pediatrics

6 1989 6° 5 13,133 Exclusively primary care in a bedroom community

7 2003 10 6 11,574 Suburban, family-oriented community practice

8 1996 14 14 17,502 Urban, high-volume, mental illness, residency training site

9 1989 5 5 16,763 Urban, residency training site

10 2007 4 4 9,288 Suburban, primary care

2 Includes family medicine, internal medicine, and internal medicine/pediatrics clinicians because measures of chronic and preventive care services used to assess clini-

cal quality applied only to adults.

b One clinician was a pediatrician.
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Table 2. Care by Design Implementation Data Elements and Sources

Level
Data Element Level at Which at Which
or Outcome Source Collected Reported  Sample Time Period
Data Element
Appropriate access
Same-day appointments Report Appointment Clinician All patient appoint- Quarter
ments scheduled
Seen by primary care clinician at Chart audit Patient Clinician Patient sample A Month
last visit
Response to messages (first Report Team Message All patients Week
contact) pool team
Call abandonment rate (call center) Report Queue level averaged Center All patients Month
to get center number
Calls answered within standard (call Report Queue level averaged Center All patients Month
center) to get center number
Percent of patients signed up for Report Patient assigned to Clinician All patients assigned ~ Ever
MyChart® primary care clini- to primary care
cian ever clinician
Care team
Use of X-files® by MA Chart audit Patient Clinician Patient sample A Month
Clinician uses physical template Chart audit Patient Clinician Patient sample A Month
Response to BPAs Chart audit Patient Clinician Patient sample A Month
Standardized stocking of examina- Observation Examination room Clinician N/A Day of observation
tion rooms /plan
Huddles and schedule reviews Interview Clinician Clinician N/A Day of observation
Efficient visit (<10-min wait Observation Patient Clinician All visits observed Day of observation
throughout visit)
Blood draws done in room Observation Clinician Clinician All visits observed Day of observation
or interview
Continuity of MA throughout Observation Patient Clinician All visits observed Day of observation
patient visit
MA engagement in visit (use of Observation Clinician Clinician All visits observed Day of observation
X-files, BPAs, scribe, orders, AVS, or Interview
referrals, follow-up appointment)
Documentation of patient commu- Chart audit Patient Clinician Patient sample A Month
nication needs
Presence of advance directives Chart audit Patient Clinician Patient sample A Month
PHQ-2 or -9 Chart audit Patient Clinician Patient sample A Month
List of community resources for Observation Center Clinician N/A Day of observation
common needs
Efficient communication among Observation Team Clinician N/A Day of observation
team members
Planned care
Use of registries Observation Clinician Clinician N/A Day of observation
or interview
Labs done prior to visit Chart audit Patient Clinician Patient sample C Month
AVS given to patient Report Patient Clinician All patients seen Month
Medication reconciliation at last Chart audit Patient Clinician Patient sample A Month
visit
Procedure/consult notes available Chart audit Patient Clinician Patient sample B Month
at follow-up visit
Care plan documented for high- Chart audit Patient Clinician Patient sample C Month
risk/important conditions
Track progress on care plan and Chart audit Patient Clinician Patient sample C Month
action steps
Contact patient postdischarge Chart audit Patient Clinician Patient sample D Month
continued
per clinician, were evaluated to determine presence or score of 0 to 4 and were averaged over clinicians at the
absence of each element. Results were reported as a clinic level to calculate clinic-specific implementation
percentage for each element for each clinician. These scores of 0 to 4. The samples relevant to each element
percentages were used to calculate an implementation are shown in Table 2 and depicted in Figure 1.
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Table 2. Care by Design Implementation Data Elements and Sources (continued)

Level
Data Element Level at Which at Which
or Outcome Source Collected Reported  Sample Time Period
Outcome
Clinician satisfaction Report Clinician Center N/A Annual
(AMGA)
Patient satisfaction Report (Press Patient Clinician All patients with Quarter
Ganey) e-mail
Quality data Report Patient Clinician Varied Aggregate of 12 or
13 months end-
ing June 2011
Productivity Report Clinician Clinician N/A Annual
Financials Report Center Center N/A Annual

ical assistant; PHQ = Patient Health Questionnaire; N/A = not applicable.

2 Patient portal in the EHR.
b Patient history template in the EHR.

AMGA = American Medical Group Association; AVS = After-Visit Summary; BPA = Best Practice Alert; CBD = Care by Design; EHR =electronic health record; MA = med-

We gathered qualitative assessments from system-
atic direct observations of clinic processes and care
team interactions, along with information provided
by staff. Clinicians were observed during 5 successive
patient visits. Observers were trained in the use of the
data collection tool and scoring criteria. For elements
evaluated by observation, we used percentages to
derive a score from 0 to 4. For data pulled from opera-
tional reports, we converted percentages to a score
from 0 to 4. The composite scores for each of the 3

areas (appropriate access, care teams, and planned
care) were calculated by averaging the individual CBD
element scores for each clinic. The overall CBD imple-
mentation score was calculated for each clinic by aver-
aging the composite scores for the 3 areas.

Outcome Data

We used 21 measures of chronic and preventive care

services (adapted from the Medicare Care Manage-

ment Performance demonstration project®) to assess
clinical quality. These data were

elements obtained from patient chart audits.

Figure 1. Relevant samples for Care by Design implementation

reported at the clinician level as
the number of eligible patients

Sample A — Any diagnosis
CBD elements:

e Seen by primary care clinician at
last visit

® MA uses X-files
e Clinician uses physical template
e Response to Best Practice Alerts

(denominator) and the number
of eligible patients for whom the
standard was met (numerator).
Clinician-level scores were rolled
up into a percentage of patients
meeting the standard for each
measure for each clinic. Scores

e Documentation of patient communi-
cation needs

e Presence of advance directives
* PHQ-2 or -9
¢ Medication reconciliation at last visit

Sample B — Any diagnosis
and >1 referral
CBD element:

e Procedure/consult notes
available at follow-up visit

ranged from 0% to 100%.

We measured patient satisfac-
tion with Press Ganey's Medical
Practice Survey” adapted from a
visit encounter survey originally

CBD Implementa-
tion Assessment

Chart Audit

developed by Ware and Hays.?
This questionnaire includes 8

Sample C - Diabetes or coronary
artery disease diagnosis

CBD element:
e Labs done prior to visit
e Care plan documented

Sample D - Any diagnosis
and 21 hospital visit

CBD element:

o Contact patients postdis-
charge according to standard

domain-specific items with high
internal consistency (Cronbach
a =0.89) and high correlation
with an overall satisfaction item
(P <.001).” These data were

e Track progess on care plan and
action steps

reported at the clinician level
as the percentage of “top-box”

CBD = Care by Design; BP = blood pressure; MA = medical assistant; PHQ = Patient Health Questionnaire.

(very satisfied) responses. These
scores were summed for all clini-
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cians in a given center and averaged to determine the
clinic patient satisfaction scores. Scores ranged from
0% to 100%.

We used responses to 15 items from the AMGA
questionnaire to measure clinician satisfaction. This
survey, based on the Physician Worklife Survey® and
the Primary Care Physician Survey'® with additional
items evaluated by AMGA, includes 12 dimensions
with average a coefficients of 0.78."" Responses to the
clinician satisfaction questionnaire were reported at
the clinic level as percentage of very satisfied/strongly
agree responses. Scores ranged from 0% to 100%.

To measure financial performance and productivity,
we used 9 measures derived from clinic operations data
including various operational ratios such as staff cost
per clinician.

Statistical Analysis

We report correlations between CBD implementation
scores at the clinic level and quality measures, patient
satisfaction, clinician satisfaction, and our financial and
productivity parameters at the clinic level. Using the
implementation scores, all measures were converted to
be rank-ordered with the lowest-performing clinic as 1
and the highest-performing clinic as 10. For example,
the clinic with the lowest proportion of patients who
responded “very satisfied” was ranked as 1, while the
clinic with the highest proportion of patients who
responded “very satisfied” was ranked as 10. We
applied the same ranking approach to the other mea-
sures. The numeric scaling represented ordinal rather
than strictly continuous, quantitative assessments.
Considering both the number of clinics in our sample
(N =10) and rank-ordered measures, we selected

the Spearman rank correlation for our analyses. We
selected a P value <.05 for the correlation coefficient as
the threshold for statistical significance.

RESULTS

Table 3 provides a compilation of the 2011 summary
statistics including means, SDs, and ranges for mea-
sures of CBD implementation, patient satisfaction, cli-
nician satisfaction, and financial data. The overall mean
(SD) implementation score was 1.94 (0.20) on a scale
of 0 to 4. Results revealed a range of scores among the
CBD elements.

Results of correlation analyses between CBD imple-
mentation scores at the clinic level and each of the sets
of outcome variables at the clinic level are reported in
Supplemental Appendix 3 Tables A through D (avail-

able online at http:/annfammed.org/content/11/
%:!g Suppl_1/S50/suppl/DC1). A summary of correla-

tions significant at P <.05 is presented in Table 4.

Multiple CBD elements related to team function
were positively correlated across quality, patient sat-
isfaction, and clinician satisfaction. The contact of
patients after hospital discharge was positively corre-
lated (P <.05) with 5 quality measures including those
for diabetes and preventive care. Use of an After-Visit
Summary was positively correlated with 4 quality mea-
sures, including ones for coronary artery disease, dia-
betes, and congestive heart failure. Presence of advance
directives was positively correlated with diabetes qual-
ity measures. Medication reconciliation was positively
correlated with patient heart failure education. MA
engagement, huddles (brief team meetings), and clini-
cian continuity were positively correlated with quality
measures.

The overall care team implementation score was
positively correlated with patients’ overall satisfaction
and clinicians' satisfaction with time spent working and
their patient relationships.

Elements related to continuity had positive correla-
tions with patient satisfaction. Primary care clinician
continuity was positively correlated with patients’
likelihood of recommending their clinician. The
composite for appropriate access, which contains the
key driver of primary care clinician continuity, was
positively correlated with patient satisfaction with
explanations and instructions, and with the likelihood
of recommending the clinician. MA continuity was
positively correlated with patient satisfaction with the
friendliness of the clinician.

Results also showed a number of potential unin-
tended and unfavorable consequences in terms of cor-
relations. The use of templated questionnaires (X-files)
was negatively correlated with 3 patient satisfaction
measures: explanations, instructions, and likelihood to
recommend.

Some correlations suggest that trade-offs may be
necessary. Performing blood draws in the examina-
tion room was positively correlated with 2 patient
satisfaction measures, as well as 1 clinician satisfac-
tion measure. Also, it was negatively correlated with
the efficiency measure of the work relative value units
(WRVUs) per clinician. An efficient visit was positively
correlated with patients’ satisfaction with the wait time
and negatively correlated with clinicians' satisfaction
with the time spent with patients. Additionally, it had
negative correlations with 3 quality measures.

DISCUSSION

In this study, we conducted a preliminary assessment
of the relationships between multiple individual ele-
ments of our PCMH model and 4 important types
of outcomes. Identifying these associations provides
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Table 3. Summary Statistics on Care by Design Implementation, Patient Satisfaction, Clinician

Satisfaction, and Financial Data in 2011

Score, Mean

Score, Mean

Variable (SD) Variable (SD)
CBD implementation? Quality measures (continued)
Same-day access 2.22 (0.94) Eye examination 0.14 (0.07)
Primary care clinician continuity 2.62 (0.81) Foot examination 0.48 (0.10)
Response to messages 0.99 (0.46) Patients who had LVF assessment ever 0.63 (0.13)
Abandonment rate 3.00 (0.47) Patients who were provided HF education in past year 0.08 (0.06)
TSF (% of calls answered within standard) 2.00 (0.94) Patients with AF who were prescribed warfarin 0.91 (0.08)
Patients signed up for MyChart® 1.89 (1.14) Breast cancer screening 0.46 (0.08)
Use X-filec 2.53 (1.16) Colon cancer screening 0.46 (0.08)
Physical template 1.97 (1.20) Patients aged =50 y who received influenza vac 0.35 (0.04)
Best Practice Alerts 0.78 (0.59) cmatlonl d”””? Se.p-Feb
Standardized examination rooms 3.28 (0.74) Paiir;i:f.:t?:al/tai;:?anon 0.7 (0.05)
Efficient visit 2.71 (0.73) L
Huddles 2.29 (1.46) \X/.a|t tn?ne in clinic o 0.49 (0.10)
. Friendliness/courtesy of the clinician 0.83 (0.05)

Blood drawn in room 2.98 (1.56) ) L

o . Explanations the clinician gave you about your 0.79 (0.05)
Continuity of MA in visit 3.27 (0.61) problem or condition
MA engagement in visit 2.38 (0.62) Information the clinician gave you about medications ~ 0.77 (0.03)
Documentation of patient communication needs 1.92 (1.27) Follow-up instructions 0.75 (0.03)
Presence of advance directives 0.08 (0.13) Amount of time the clinician spent with you 0.75 (0.05)
Depression screening 0.24 (0.24) Likelihood to recommend 0.80 (0.04)
List of community resources 2.53 (1.35) Overall satisfaction 0.71 (0.05)
Efficient communication among team 3.75 (0.29) Clinician satisfactiond
Registries 0.37 (0.77) Morale of your group 0.16 (0.18)
Labs done prior to visit 2.03 (0.64) Quality of care dimension (questions 14-18) 0.39 (0.14)
After-Visit Summary given 0.77 (0.70) Quality of care you are able to provide 0.45 (0.23)
Medication reconciliation 2.55 (0.58) Time spent working dimension (questions 20-24) 0.16 (0.14)
Procedure/consult notes available at follow-up visit 3.57 (0.44) Time you work 0.13 (0.14)
Care plan documented 0.12 (0.17) Time you spend with patient 0.16 (0.11)
Progress on care plan documented 0.34 (0.24) Volume of patient load is reasonable 0.17 (0.18)
Contact patients after hospital discharge 0.03 (0.07) Patient interaction dimension (questions 26-29) 0.35 (0.10)
Overall scores Relationship with patients 0.79 (0.14)

Planned care 1.08 (0.21) Continuity of care you are able to provide 0.38 (0.26)

Care team 2.41 (0.36) Relationships with staff dimension (questions 40-43) 0.27 (0.14)

Access 2.12 (0.30) Ngnphysigians in my practice carry out clinical 0.18 (0.14)

Implementation 1.94 (0.20) nstructions

. Not enough support staff 0.19 (0.16)

Quality measures ) } .
Patients prescribed antiplatelet therapy 0.78 (0.05) (l'J)?/‘;rgaI:EI:aRti;‘:sctlir:::rv(\)/\ilt?dprlyct?cr:mCe 82]7 ((2212))
Patients prescribed drug therapy for LDL-C 0.87 (0.03) ) . o ' '
. . . ) Financial/productivity, $¢
Patients with prior Ml who were prescribed 0.72 (0.06) .

B-blocker Net revenue/visit 147.27 (10.53)
Lipid profile 0.63 (0.08) Clinician cost/visit 64.04 (20.18)
CAD patients with LDL-C <100 mg/dL 0.65 (0.06) Clinician cost/WRVU 45.39 (14.33)
Patients who have LVSD and/or diabetes and 0.86 (0.06) Staff cost/visit 64.51 (11.14)

were prescribed ACE inhibitor/ARB Net revenue/WRVU 104.17 (4.61)
HbA,. testing 0.78 (0.05) Staff cost/WRVU 45.86 (8.11)
HbA. <9% 0.59 (0.05) Staff cost/clinician FTE 240,965.50
Blood pressure <140/80 mm Hg 0.56 (0.05) o (52,506.46)
LDL-C testing 0.70 (0.04) WRVU/clinician FTE (?gggg%
Diabetic patients with LDL-C <100 mg/dL 0.36 (0.06) Visits/clinician FTE 3,856.80
Urine protein testing 0.86 (0.02) (974.90)

ACE = angiotensin-converting enzyme; AF = atrial fibrillation; ARB = angiotensin receptor blocker; CAD = coronary artery disease; CBD = Care by Design; EHR = elec-
tronic health record; FTE = full-time equivalent; HbA;c = hemoglobin A; HF = heart failure; LDL-C = low-density lipoprotein cholesterol; LVF = left ventricular function;
LVSD = left ventricular systolic dysfunction; MA = medical assistant; Ml = myocardial infarction; TSF = telephone service factor; WRVU = work relative value units.

Notes: Denominators for the quality measures varied by measure and ranged from 233 to 20,143. Completed patient satisfaction questionnaires were returned by
2,051 unique patients in 2011 on the basis of visit date. The clinician satisfaction questionnaire was completed by 51 unique clinicians in 2011.

2 Implementation scores range from O to 4, with higher scores indicating greater degree of implementation.

b A patient portal in the EHR.
< A patient history template in the EHR.

d Patient and clinician satisfaction scores range from 0 to 1, with higher scores indicating greater satisfaction.

¢ Dollars in 2011.
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Table 4. Summary of Significant Correlations (P <.05) Between Care by Design Elements and Outcome

CBD Element

Quality Measures

Patient Satisfaction

Clinician
Satisfaction

Productivity and Cost

Appropriate access

Same-day
appointment

Primary care clinician
continuity

Response to
messages

Abandonment rate

Calls answered within
standard

Patients signed up for
MyChart®

Care teams
X-files®

Physical template

Best Practice Alerts

Standard examination
room

Efficient visit

Huddles
Blood draw in room

Continuity of the MA

MA engagement

Documented patient
communication
needs

Presence of advance
directives

Depression screen

Pneumovax vaccination
(-0.66)

Influenza vaccination (0.68)

Diabetes patient
BP <140/80 mm Hg
(-0.64)

ACE inhibitor/ARB (-0.70)

Patients with AF prescribed
warfarin therapy (-0.66)

Warfarin (-0.71)
Eye examination (-0.80)

HbA; test (-0.63)

Influenza vaccination (-0.63)
LDL-C treatment (-0.65)
HbA;. <9% (-0.70)

Lipid profile (-0.75)

CAD patient LDL-C
<100 mg/dL (-0.64)

Diabetes patient LDL-C test
(-0.72)

LV assessment (0.78)

BP <140/80 mm Hg (0.63)
Breast cancer screening (0.64)

Diabetes patient LDL-C
<100 mg/dL (0.72)

HbA,. <9% (0.70)
Urine protein (0.81)

Likelihood to recommend
0.72)

Wait time at clinic (-0.75)
Friendliness/courtesy of
clinician (-0.68)

Likelihood to recommend
(-0.64)

Mammogram (0.70)

Explanation of care (-0.70)

Instructions clinician gave
(-0.68)

Likelihood to recommend
(-0.77)

Wait time at clinic (0.79)

Overall satisfaction (0.68)
Wait time at clinic (0.66)

Friendliness/courtesy of
clinician (0.82)

Friendliness/ courtesy of
clinician (-0.69)

Information clinician gave
(-0.69)

Amount of time clinician
spent (-0.75)

Likelihood to recommend
(-0.79)

Amount of time clinician
spent (-0.62)

Continuity of patient care
able to provide (-0.64)

Time you spend working
(-0.84)

Not enough support staff
(0.79)

Time you spend (-0.71)

Your relationship with
patients (0.71)

Clinician cost/WRVU (0.74)

Staff cost/clinician FTE
(-0.87)

WRVU/clinician (-0.83)
Visits/clinician (—0.89)

Clinician cost/WRVU
(-0.66)

Staff cost/clinician FTE
(0.78)

Visits/clinician FTE (0.69)

Staff cost/clinician (-0.82)
Visits/clinician (-0.69)

Staff cost/WRVU (0.64)
WRVU/clinician (-0.75)
Visits/clinician (-0.73)

Net revenue (-0.68)

Staff cost/clinician (-0.76)
Clinician cost/WRVU (0.73)
WRVU/clinician (-0.65)

Staff cost/WRVU (0.64)
WRVU/clinician (-0.74)

continued

ACE = angiotensin-converting enzyme; ARB = angiotensin receptor blocker; BP =blood pressure; CAD = coronary artery disease; CBD = Care by Design; EHR = elec
tronic health record; LV = left ventricle; LDL-C = low-density lipoprotein cholesterol; MA = medical assistant; HbA;c = hemoglobin A,;; WRVU = work relative value unit.

Note: Values in parentheses are correlation coefficients.

2 A patient portal in the EHR.

b A patient history template in the EHR.
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Table 4. Summary of Significant Correlations (P <.05) Between Care by Design Elements and Outcome
(continued)

Clinician

CBD Element Quality Measures Patient Satisfaction Satisfaction Productivity and Cost

Care teams (continued)

List of common Diabetes patient LDL-C <100 - Morale of group (0.88) -

communication

Planned care
Registries

Labs done prior to
visit

After-Visit Summary
given

Medicine
reconciliation

Procedure/consults
notes available

Care plan
documented

Progress on care plan

Contact patients
postdischarge

Composite scores
Appropriate access

Care teams

B-blocker (0.64)

Diabetic patient LDL-C <100

mg/dL (0.67)
LV assessment (0.67)

Patient heart failure educa-
tion (0.67)

Patient heart failure educa-
tion (0.79)

Warfarin (-0.72)

Warfarin (-0.77)

Warfarin (-0.77)
HbA. <9% (0.68)

Diabetic patient LDL-C test
(0.68)

Diabetic patient LDL-C
<100 mg/dL (0.68)

Urine protein (0.70)
Pneumovax (0.70)

Warfarin (-0.64)

Overall satisfaction
(-0.70)

Explanation of care (0.67)

Instructions clinician gave
0.72)

Likelihood to recommend
(0.76)

Overall satisfaction (0.67)

reasonable (-0.70)

Not enough support staff
(-0.73)

Quality of care able to
give (-0.59)

Volume of patient load
reasonable (-0.70)

Continuity of care you are
able to provide (-0.77)

Morale of group (-0.67)

EHR improved my prac-
tice (-0.79)

Time you spent working
(-0.70)

Continuity of care you are
able to provide (-0.69)

Quality of care able to
give (-0.71)

Time you spend working
(0.68)

Your relationship with
patient (0.72)

resources mg/dL (-0.66)
Colon cancer screening (-0.71)
Influenza vaccination (-0.69)
Efficient Antiplatelet therapy (-0.68) - Volume of patient load -

Clinician cost/visit (-0.81)

Clinician cost/WRVU
(-0.76)

Net revenue (0.64)

Staff cost/visit (0.71)
Staff cost/WRVU (0.74)

Staff cost/clinician (0.68)

Staff cost/clinician (-0.94)
Visits/clinician (-0.70)

Note: Values in parentheses are correlation coefficients.

ACE = angiotensin-converting enzyme; ARB = angiotensin receptor blocker; BP =blood pressure; CAD = coronary artery disease; CBD = Care by Design; EHR = elec-
tronic health record; LV = left ventricle; LDL-C = low-density lipoprotein cholesterol; MA = medical assistant; HbA;. = hemoglobin A,;; WRVU = work relative value unit.

insights about what the “active ingredients” of the
PCMH model might be. Our analyses suggest several
encouraging relationships, but also reveal some poten-

tial unintended negative outcomes.

Two dominant themes emerged from our data: the
importance of team-based care and the importance of
continuity of care. Our original care team consisted

primarily of microteams with the MAs working in an
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expanded role. Over time, we included clinical phar-
macists and care managers who are responsible for
engaging patients in their treatment as well as partici-
pating in transitions management. Team functions span
a number of CBD elements for which there are positive
correlations with quality outcomes as well as patient
and clinician satisfaction. Our findings of numerous
positive correlations between quality outcomes across
multiple team functions highlight some of the most
critical functions of team members including patient
contact postdischarge, provision of After-Visit Sum-
maries, use of advance directives, and medication
reconciliation. Our findings of positive correlations

for primary care clinician continuity and MA engage-
ment suggest that the entire team plays a positive role
in delivering quality health care. The clinician and
patient satisfaction elements associated with the com-
posite team score indicate that patients value the team
and that it enhances the clinicians' relationship with
patients and helps them be more efficient.

Continuity of care as seen in our measures includes
primary care clinician continuity, MA continuity, and
the composite appropriate access element. Primary
care clinician continuity in the composite measure
appears to be the driver of patient satisfaction with the
explanations and instructions they received. These find-
ings suggest that continuity with a clinician positively
affects patients’ perceptions that they are receiving per-
sonally relevant care. Patients appear to be more likely
to recommend their clinician if they have established a
continuous relationship. Continuity with the team MA
adds cohesiveness and contributes to a positive percep-
tion of the clinician. Continuity with the clinician and
the team appears to be important to the patient and to
further the provision of better, safer care.

Our study revealed not only the intended relation-
ships discussed but also some potential unintended con-
sequences. The MAs' use of templated, symptom-based
questionnaires was intended to increase efficiency,
allowing clinicians to relate more personally to patients,
thereby enhancing patient satisfaction; however, our
analysis revealed that this use was negatively correlated
with 3 patient satisfaction measures. We speculate that
in our effort to enhance efficiency and patient satisfac-
tion, the mechanized delivery of the questionnaire was
not well received by patients. Additionally, although
we expected to see positive correlations between use of
Best Practice Alerts and clinical quality, we found none.

Our analyses also suggest that in a multifaceted
transformation certain trade-offs or tensions exist. In
the development of CBD, performing blood draws in
the room was intended to increase the efficiency of
the visit for the patient. We found that this practice
was positively correlated with patient satisfaction mea-

sures as well as with clinicians’ satisfaction with their
relationship with their patients, but it was negatively
correlated with the efficiency measure of WRV Us
per clinician. Drawing blood in the examination room
could slow down the workflow. Alternatively, it could
be that when clinic volumes were high, patients were
instead sent to the laboratory.

Although efficiency is often viewed in terms of effi-
ciency for clinicians and staff, it should also be viewed
from the patient's perspective. The correlations associ-
ated with our measure, the efficient visit, also demon-
strate the trade-offs that occur when implementing
transformation. Although patients find an efficient
visit satisfying, clinicians perceive that it negatively
affects their satisfaction with the time they spend with
patients. Three quality measures were also negatively
correlated with the efficient visit, suggesting that if
there is an emphasis on efficiency, quality may suffer.

We found that several individual elements of CBD
correlated positively and negatively with multiple
types of outcomes. These findings illustrate the impor-
tance of monitoring both intended and unintended
consequences of practice redesign.

Interpretation of this study must be tempered by
its limitations. Our correlation analyses identified
important associations between elements of our care
model and several important outcomes. The absence of
significant correlations, however, does not rule out the
possibility that other important relationships may exist.

Our analyses were limited to CBD implementation
data collected through chart review (5 patients per cli-
nician and half-day clinic observations) using an assess-
ment tool developed for use by clinic operations and
modified over time to reflect evolution of the model.
Data obtained using this tool were transformed into a
5-point ordinal scale based on subjective benchmarks
developed by staff. Further, our data reflect a small
number of clinics, only 10, in just a single system.

Contextual factors are likely to affect the applicabil-
ity of our findings to other health care systems. Although
we identified significant correlations among our CBD
elements and outcomes, our data do not permit deter-
mination of cause and effect. Our results may reflect
the impact of other factors influencing both our model
elements and our outcomes (Supplemental Appendix 1,
Context Matters, available online at http:/annfa-
mmed.org/content/11/Suppl_1/S50/suppl/DC1).

There are certain limitations related to the statisti-
cal methods and data that should be noted. Because of the
number of correlations generated, some of the significant
ones reported may be due to type [ errors. Although the
correlations should therefore be interpreted cautiously, the
consistent finding of significant relationships between spe-
cific implementation criteria and outcomes reinforced the
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conclusion that many of the identified associations were
not attributable to type [ error.

Correlations were all generated at the clinic level
because the implementation involved clinic-level inter-
ventions. It is true that variation among clinicians and
patients within clinics may provide additional important
insights on the relationship between implementation
and outcome. Such nesting of patients within clinicians
and of clinicians within clinics was not considered in
these analyses, but merits attention in further research.
We assumed a nonlinear monotonic relationship as
the basis for adopting Spearman rank order correla-
tions rather than parametric regression analysis, which
requires stiffer distributional assumptions.

In sum, to our knowledge, this is the first report
that relates implementation of specific PCMH elements
to specific measures of clinical quality, satisfaction for
patients and clinicians, and financial performance. Our
evidence suggests that particular elements of a PCMH
are associated with several important outcomes. Some
of these associations were consistent and as intended,
whereas others were not. We found multiple posi-
tive correlations related to team functions across all
outcome measures including quality of care, and
patient and clinician satisfaction. We conclude that all
members of the team are important to delivering high-
quality care and enhancing the patient experience.
Our findings are consistent with those of others who
have found continuity of care to be associated with
improved patient care and patient satisfaction. These
associations support the principle that successful medi-
cal homes must foster personal, healing relationships.

Our findings suggest several future directions for
research. The elements of care teams and continuity
of care are inherent to the structure and success of
the PCMH; however, the comprehensive system as a
whole is likely more important than any individual ele-
ments. Further, PCMH implementation is a dynamic
process, with changing relationships between indi-
vidual elements. The context in which one operates
may have considerable impact on individual elements
as well as the overall system design. Full evaluation of
PCMH implementation will require complex mixed
methods studies to identify the most productive
approach to primary care redesign.

To read or post commentaries in response to this article, see it
online at http://lwww.annfammed.orgl/content/11/Suppl_1/S50.
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