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Association Between PatientCentered Medical Home Features and
Satisfaction With Family Medicine
Residency Training in the US
Patricia A. Carney, PhD; Elaine Waller; Eve Dexter, MS; Miguel Marino, PhD;
Stephanie E. Rosener, MD; Larry A. Green, MD; Geoffrey Jones, MD; J. Drew M. Keister, MD;
Julie A. Dostal, MD; Samuel M. Jones, MD; M. Patrice Eiff, MD
BACKGROUND AND OBJECTIVES: Primary care residencies are
undergoing dramatic changes because of changing health care
systems and evolving demands for updated training models. We
examined the relationships between residents’ exposures to patient-centered medical home (PCMH) features in their assigned
continuity clinics and their satisfaction with training.
METHODS: Longitudinal surveys were collected annually from
residents evaluating satisfaction with training using a 5-point Likert-type scale (1=very unsatisfied to 5=very satisfied) from 2007
through 2011, and the presence or absence of PCMH features
were collected from 24 continuity clinics during the same time period. Odds ratios on residents’ overall satisfaction were compared
according to whether they had no exposure to PCMH features,
some exposure (1–2 years), or full exposure (all 3 or more years).
RESULTS: Fourteen programs and 690 unique residents provided data to this study. Resident satisfaction with training was highest with full exposure for integrated case management compared
to no exposure, which occurred in 2010 (OR=2.85, 95% CI=1.40,
5.80). Resident satisfaction was consistently statistically lower with
any or full exposure (versus none) to expanded clinic hours in
2007 and 2009 (eg, OR for some exposure in 2009 was 0.31 95%
CI=0.19, 0.51, and OR for full exposure 0.28 95% CI=0.16, 0.49).
Resident satisfaction for many electronic health record (EHR)based features tended to be significantly lower with any exposure
(some or full) versus no exposure over the study period. For example, the odds ratio for resident satisfaction was significantly lower
with any exposure to electronic health records in continuity practice in 2008, 2009, and 2010 (OR for some exposure in 2008 was
0.36; 95% CI=0.19, 0.70, with comparable results in 2009, 2010).
CONCLUSIONS: Resident satisfaction with training was inconsistently correlated with exposure to features of PCMH. No correlation
between PCMH exposure and resident satisfaction was sustained
over time.
(Fam Med 2016;48(10):784-94.)
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esident satisfaction with
training has been shown
to affect work performance,
learning outcomes, and retention
in primary care disciplines.1 In one
study, five characteristics associated
with resident satisfaction in primary care education included continuity of care, autonomy, collegiality,
features of the program that foster
professional growth, and work group
loyalty.1 Other studies on resident
satisfaction have focused on stress
and burnout,2-4 especially related to
restrictions in duty hours.5 An additional study found that the most important factor related to satisfaction
was importance of preceptors as role
models and teachers.6 Though many
metrics of residency training exist,
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such as performance on USMLE
and In-training exam scores,7 resident satisfaction with training is an
important aspect of program quality
that is not well understood because
studies that focus on evaluating satisfaction with training typically do
not include linkages to meaningful
educational exposures over time.8
These issues are complicated
by the fact that residency training
is undergoing dramatic changes,
with changing health care systems,
evolving medical practices that demand updated training models,9-11
and new Accreditation Council
for Graduate Medical Education
(ACGME) requirements and the
Next Accreditation System.12 The
patient-centered medical home
(PCMH) has been proposed as a
model to improve patient care by
enhancing physician skills, including residents, and empowering them
to lead health care teams.13 Key features of the PCMH include electronic
health records (EHRs), team-based
patient care management, clinical
pharmacy support, integrated case
management, and expanded clinic
hours.14 The AMA contracted with
the RAND corporation in 2013 to
study professional satisfaction of
physicians,15 which involved data collection in six states. This study revealed that higher quality of patient
care, greater autonomy and work
control, balanced practice leadership,
work content, pace, allied health professionals, and support staff were all
associated with greater professional
satisfaction. Interestingly, the use of
electronic health records had both
positive and negative affects on professional satisfaction.15 However, the
effects of working in practices that
adopt PCMH features on resident
satisfaction are not known. Thus, rigorous assessments of resident satisfaction with training and exposures
to curricular and clinical change
should be evaluated, and these assessments should be performed longitudinally.
In this study, we examined the
relationships between residents’ exposure to PCMH features during
FAMILY MEDICINE

training and their overall satisfaction with training. We hypothesized
that resident satisfaction with training would be positively associated
with the PCMH features to which
residents were exposed during training and that this finding would be
sustained over time.

Methods

Study Setting

The P4 Project in family medicine
is a comparative case study of innovative changes in the length, structure, location, and content of training
occurring in 14 family medicine
residency programs.9,16 The study
took place between academic years
2007/2008 and 2011/2012. P4 methods and participating sites have
been described in detail elsewhere.16
Briefly, participating programs represented university- and communitybased programs, they varied in size
and location across the US, and were
selected by a review committee of educational experts based on applications submitted by 40 programs in
good standing with the Family Medicine Review Committee. The 14 selected programs received no funding
from the P4 sponsor to implement
their curricular redesigns, though
travel funding was provided for collaborative meetings held every 18
months. Nearly all P4 programs did
obtain funding on their own to implement their planned innovations.17
Many residency curricular and continuity clinic changes involved shifting
toward a PCMH model of care. The
OHSU Institutional Review Board
granted a waiver (IRB# 3788) for
this project.

Data Collection

Data included in this study were collected using annually administered
surveys, all of which underwent extensive pilot testing using cognitive
interviewing techniques.18 A resident
survey was administered annually
(October/November) to determine
residents’ overall level of satisfaction
with the training program, its curriculum, the competence of program
faculty, and the quality of teaching.

Residents’ responses to this survey
were not shared with their respective program faculty but were reported confidentially and only to the
OHSU evaluation team. A continuity clinic survey, administered annually (September/October) from 2007
through 2011 to a total of 24 clinics, assessed the presence of PCMH
features in the prior academic year.
PCMH features included those that
were electronic health record based
(eg, hardware/software), such as the
use of chronic disease or preventive
care registries and those that were
process of care based, such as the
use of team-based care and group
visits. Lists of all variables are included in the tables conveying the
study findings. Each year clinic surveys were retrospectively completed
for the prior year so that the overlap between resident data and clinic
data was only available for the years
2007 through 2010.

Data Management and Study
Measures

The response rate for the resident
surveys, which contained resident
satisfaction variables, was 98%.
The continuity clinic surveys, which
contained variables for presence
of PCMH features, had a response
rate of 100%. Of completed surveys,
missing data represented <1%. Data
processing included careful checking
and cleaning of data derived from
both online and paper-based surveys.
The dependent variable for this
analysis was residents’ overall satisfaction with training thus far, which
was assessed using a 5-point Likerttype scale where 1=very unsatisfied,
2=somewhat unsatisfied, 3=neutral,
4=somewhat satisfied, and 5=very
satisfied. The wording, “thus far”
allowed us to determine residents’
summative perspectives, given their
satisfaction with training is dynamic from year to year. We examined
resident satisfaction with three other variables: competence of faculty,
quality of teaching, and strengths/
weaknesses of the curriculum, using
the same 5-point scale. These variables were so highly correlated that
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we selected the overall satisfaction continuity clinics, we considered that for each year. This was done to acwith training, thus far, as the out- if those features were missing from count for features of PCMH that
come variable (Figure 1).
the clinic, the residents were not were not necessarily stable for each
The independent variables includ- able to practice with those features resident over time. For example,
ed exposure to PCMH features as in the care of patients. Thus, for ev- some clinics started, then stopped,
part of training in residents’ conti- ery survey year, a resident’s level of then later re-implemented a feanuity clinic. The rating scale used to exposure to PCMH features was cat- ture for a variety of reasons, such
assess implementation of features egorized as: “No exposure” indicat- as staff turnover, funding issues, etc.
in each clinic was: 1=Absent/No ing there were 0 years of training In addition, when residents switched
plans (not likely to be implement- with that feature in continuity clin- continuity clinics, their exposures to
ed), 2=Planning (implementation ics, “some exposure” indicating there different features changed. Lastly,
likely in 12–24 months), 3=Pres- were 1–2 years of training with that some residents in the P4 project
ent/Implemented (major upgrades feature, and “full exposure” indicat- contributed only partial data relatlikely), 4=Mature (fully function- ing there were 3 or more years of ed to their time in training. This ocal, upgrades minor). Exposure to a training with that feature in place curred when a resident had either
PCMH feature was dichotomized in their continuity clinics.
started training before the P4 study
to denote presence (present or mahad begun (eg, a PGY3 in 2007) or
ture) or absence (absent or planning) Data Analyses
completed training after the study
of features in the continuity clinics. Analytically, we estimated the asso- had concluded (eg, a PGY1 in 2010).
Because residents’ primary panel- ciation between exposure to features For those residents, we had expobasedFigure
patient 1.
care
occurred
their of PCMH
and satisfaction
separatelywithsure
data for the years
they were
Trends
in in
Assessment
of Resident
Satisfaction
Training/Program
Quality
Figure 1: Trends in Assessment of Resident Satisfaction With Training/Program Quality
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in training during the P4 study but
not for the years that fell outside the
study period. Similarly, when a resident left a program (a rare event),
their data were included for the time
periods, exposures, and measures of
satisfaction while they were in their
respective residency training programs. These issues were taken into
account in determining exposure to
patient-centered care features accurately. Additionally, we did not consider analyses stratified by resident
program year because exposure is
highly correlated with program year
(eg, first-year residents cannot have
full exposure of 3 years). As such,
all residents were included in yearly analyses for which they provided
data.
We used descriptive statistics to
characterize the residents and residency training programs in the
study. Analysis of the 5-point Likert scale of satisfaction outcome is
challenging due to its lack of normality and having greater than two categories. To account for the ordinal
nature of the satisfaction scale, we
used a series of ordinal logistic regression models.19 The ordinal logistic model assumes proportional odds
of a predictor’s effect on satisfaction:
the predictor’s effect on the probability of being more satisfied is the same
for every level of 5-point satisfaction
scale and therefore only requires a
single regression coefficient for each
predictor. A test for this proportional odds assumption was carried out
for each model.20 Since residents’ exposure to different PCMH features
could change at any time, we modeled exposure to each PCMH feature separately for each year of the
study. Odds ratios and 95% confidence intervals for the odds ratios
were calculated from the ordinal logistic regression models. To account
for clustering of residents within program, we used a clustered robust
sandwich variance estimator in the
ordinal logistic regression models. All
calculations were performed using
the statistical software Stata version
1221 and R version 3.2.1.22

FAMILY MEDICINE

Results

All 14 programs with 24 continuity clinics and 690 unique residents
were included in the study. Table 1
outlines the characteristics of residents at the time they entered their
respective residency training programs. Residents ranged in age from
23 to 55 with a mean of 30.8 years of
age. Most were female (59.7%), Caucasian (63.5%), and married/partnered (63.1%). Just over half (50.5%)
entered medical school immediately after completing their bachelor’s
degree, and 73.6% attended medical
school in the United States.
Yearly trends of residents’ satisfaction relating to faculty competence,
overall curriculum, overall training
satisfaction thus far, and quality
of teaching are shown in Figure 1.
The vast majority of residents were
somewhat satisfied or very satisfied
with their training, and variation
across study years was relatively
minimal. Figure 2 shows trends in
resident exposure to electronic or
EHR features over time. More than
75% of residents had exposure to
electronic health records in their continuity clinic over the study period.
Other electronic features of patientcentered medical homes showed a
gradual increase over time, such as
the use of chronic disease and preventive services registries, electronic
orders integrated within the EHR,
and fully secure remote access. Figure 3 shows trends in resident exposures to process of care features
over time with marginal increases in
credible reliable patient satisfaction
surveys and using teams to manage
patient care. Group visits and clinical pharmacy support were stable
between 2007 and 2009 and then
dropped in 2010.
Resident satisfaction with training when exposed to process of care
PCMH features in their continuity
clinics are shown in Table 2. In 2010,
residents with full exposure to integrated case management had 2.85
higher odds of rating their overall
satisfaction with training at a higher level than those with no exposure (95% CI=1.40, 5.80, P<.01). Full

exposure to group visits compared to
no exposure resulted in lower odds of
satisfaction in 2009 (OR=0.51, 95%
CI=0.28, 0.95, P<.05). Some exposure
or full exposure to integrated behavioral health resulted in lower odds
of satisfaction in 2009 (OR for some
exposure 0.48, CI=0.25, 0.94, P<.05
and OR for full exposure 0.43 (0.24,
0.78, P<.01). Residents with some exposure to a credible, reliable patient
satisfaction survey in 2007 had nearly double the odds of reporting higher overall satisfaction compared to
residents with no exposure (OR=1.96
95% CI=1.18, 3.25, P<.05). In 2007
and 2009, we observed lower odds of
satisfaction for residents with some
or full exposure to expanded clinic
hours compared to no exposure (eg,
in 2007, OR=0.76 95% CI=0.59, 0.97,
P<.05 for some exposure and in 2009
OR=0.31, 95% CI=0.19, 0.51 for some
exposure, P<.01 and OR 0.28 CI=
0.16, 0.49, P<.01 for full exposure).
The odds of higher ratings of resident satisfaction with training for
many EHR-based features tended
to be significantly lower with any
exposure (some or full) versus no
exposure for many features over
2008–2010 (Table 3). For example,
with no exposure as the referent
group, the odds of higher resident
satisfaction were significantly lower
with any exposure (some or full) to
electronic health records (eg, OR for
some exposure in 2008 was 0.36; 95%
CI=0.19, 0.70, P<.01, with comparable results in 2009, 2010). Similar
findings were noted for EHR-based
preventive services registries, chronic disease management registries,
ongoing population-based quality
assurance, practice-based research
using EHRs, integrated scheduling,
and full secured remote access to
EHRs. Only asynchronous patientaccessible scheduling showed significantly higher odds of satisfaction for
those with some exposure compared
to those with none, and this occurred
in 2009 (OR=1.89, 95% CI=1.05,
3.41, P<.05). For four of the 76 models, the test for the proportional odds
assumption was significant (P values
<.05) indicating a possible deviation
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Table 1: Characteristics of Residents (n=690) and Residency Training Programs (n=14)
Resident Characteristics

Value†

Mean age in years (n=682) (SD)*
Range

30.8 (5.4)
23–55

Male (n=687) (%)
Female

277 (40.3)
410 (59.7)

Race (n=690) (%)
Caucasian
African American
Asian/Pacific Islander
American Indian/Native Alaskan
Other

438 (63.5)
52 (7.5)
115 (16.7)
3 (0.4)
82 (11.9)

Ethnicity (n=675)
Hispanic

51 (7.6)

Marital status (n=686)
Single, never married
Married/partnered
Divorced

238 (34.7)
433 (63.1)
15 (2.2)

Have children (n=685)

208 (30.4)

Entered medical school immediately after completing bachelor’s degree (n=683)

345 (50.5)

Attended medical school in US (n=576)

424 (73.6)‡

First generation college graduate (n=682)

155 (22.7)

First person in family to become a physician (n=688)

492 (71.5)

First family physician in family (n=182)

125 (68.7)‡

Residency Training Program Characteristics (n=14)

Value†

Program type (n=14)
University based (n=3)
Community based, university affiliated (n=8)
Community based, university administered (n=3)

21.4%
57.1%
21.4%

Location type (n=14)
Urban (%) (n=5)
Suburban (%) (n=6)
Rural (%) (n=3)

35.7%
42.9%
21.4%

Mean number of residents per program (SDa)
(Range)

23.9 (13.6)
(9–65)

Mean number of continuity clinics (n=24)
(Range)

1.71 (0.99)
1–4

SD—standard deviation

from the proportional odds assumption. These models are noted in Table 3 by a superscript “a.”

Discussion

To our knowledge, this is the first
paper to examine resident satisfaction with training while significant
innovations toward implementing
PCMH features were underway
in continuity clinics. Randall et al1
studied satisfaction with training
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in primary care residencies (family medicine, pediatrics, and internal medicine), which was published
in 1997. These researchers found
that resident satisfaction was associated with five job characteristics,
including continuity of care, autonomy, collegiality, features of the program that foster professional growth
and work group loyalty and, lastly,
having an optimistic outlook on life.
They found one job characteristic
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that was negatively associated with
residency training, which was role
conflict.
With PCMH, the practice of medicine has changed. Our study found
that certain features of PCMH were
associated with either higher or lower satisfaction with training, though
satisfaction with training was relatively high for the entire study
period. We had hypothesized that
resident satisfaction with training
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Figure 2. Trends in Resident Exposure to EHR-based Features of PCMH During Training

Figure 2: Trends in Resident Exposure to EHR-Based Features of PCMH During Training

would be positively associated with
all PCMH features residents were
exposed to during training and that
this finding would be sustained over
time. Our hypothesis was more likely to be proven for process of care
PCMH features, where we found
that exposure to integrated case
management and having a credible
reliable patient satisfaction survey
were both associated with higher
ratings of satisfaction with training.
However, we did not find that these
associations were sustained over
time. Many significant differences occurred in 2009 and 2010, which was
the first time that a resident could
be fully exposed to PCMH features
during the study period. It may be
that we see few effects in 2007/2008
because none of the residents were
fully exposed at that time, which
suggests that full exposure matters.

FAMILY MEDICINE

It may also be that the residents
who trained early in the study
were more sensitive to the changes in PCMH features and how these
changes related to their overall residency training experience, whereas
those who trained later in the study
did not recognize these features as
novel or different. The higher resident satisfaction scores related to
having a patient satisfaction survey may indicate that residents received and appreciated the feedback
from their patients, which occurred
at the beginning of the study. An important exception to this finding was
that resident satisfaction was lowest
among programs that had expanded hours as a PCMH feature. This
finding was true for 2007 and 2009.
It may be that residents in training
programs where this feature was
present had complex schedules that

required shifts to providing care in
clinic for evening or weekend hours
that influenced their satisfaction.
Interestingly, the picture was quite
complex for electronic patient-centered care features, where most were
associated with lower resident satisfaction. It may be that significant
potential exists for conflicts between
using an EHR and resident quality of life. For example, time spent
working on population management
tasks and EHR notes and messages
may take residents away from their
more satisfying relationships with
patients or from their personal life.
Another factor could be additional
expectations being placed upon residents without additional staff to support these tasks. This could require
a greater investment of time outside of traditional training and patient care hours, potentially leading
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Figure 3. Trends in Resident Exposure to Process of Care Features of PCMH During Training
Figure 3: Trends in Resident Exposure to Process of Care Features of PCMH During Training

to decreased resident satisfaction.
In the day and age of duty hour restrictions, it seems that residents expect firmer boundaries around their
work responsibilities. It may also be
that current NCQA level 3 medical
homes are still a far cry from being perfect and that more advanced
medical homes, such as those that
include payment reform, may be
more likely to be associated with
resident satisfaction. It may also be
that context within which residents
learn these features really matters,
and we did not capture specific elements of patient care context at the
level of the resident and patient, so
we cannot provide further insights
on this, though future research can
and should address this.
In consideration of why asynchronous patient-accessible scheduling
showed significantly higher satisfaction for those with some exposure
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compared to those with none in 2009,
it may be that patient satisfaction
with this feature indirectly leads to
increased resident satisfaction with
training or that increased office efficiency could result in the freeing up
of support staff for other tasks that
benefited the residents. Another potential reason for this might be that
if patients can more easily schedule
visits with “their doctor” and know
when their doctor is available rather
than having the call center or scheduler get the patient on the schedule
anywhere, then continuity could be
increased, which is likely a satisfaction enhancer for both family medicine residents and faculty.
These findings do generate some
interesting future research questions.
Clearly, additional study is needed,
especially using mixed methods designs where more in-depth analyses of these complex issues could be

NOVEMBER-DECEMBER 2016 • VOL. 48, NO. 10

explored. Interestingly, we did find
lower satisfaction with training related to exposure to EHR features.
This is a finding also reported in the
RAND study15 where the problems
associated with using an EHR such
as time-consuming data entry, degradation of clinical documentation,
and difficulty extracting clinical data
led to lower physician satisfaction.
This study was specifically designed to explore the effects implementation of patient-centered
care features had on resident satisfaction during training. It may
be that the inherent disorder surrounding the implementation process influenced satisfaction with
training. EHR implementation, a
central feature of electronic patientcentered care, was new to many residents, faculty, and office staff, and
at least one study has found that
implementation of electronic health

FAMILY MEDICINE
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Table 2: Odds of Satisfaction With Training According to Exposure to Process of Care PCMH Features During Training
2007
Odds Ratio (95% CI)
n=347

2008
Odds Ratio (95% CI)
n=375

No exposure

1.00

referent

1.00

referent

1.00

referent

1.00

referent

Some exposure

1.15

(0.60, 2.20)

0.95

(0.49, 1.82)

0.68

(0.35, 1.32)

1.33

(0.65, 2.74)

—

—

—

—

0.62

(0.33, 1.18)

1.81

(0.71, 4.60)

Process of Care Features*

2009
Odds Ratio (95% CI)
n=393

2010
Odds Ratio (95% CI)
n=389

Using teams to manage patient care

Full exposure
Group visits
No exposure

1.00

referent

1.00

referent

1.00

referent

1.00

referent

Some exposure

0.95

(0.62, 1.48)

1.19

(0.50, 2.85)

1.04

(0.48, 2.23)

1.66

(0.87, 3.19)

—

—

—

—

0.51†

(0.28, 0.95)

1.36

(0.56, 3.33)

No exposure

1.00

referent

1.00

referent

1.00

referent

1.00

referent

Some exposure

1.03

(0.54, 1.98)

0.89

(0.44, 1.80)

1.11

(0.52, 2.37)

0.92

(0.47, 1.80)

—

—

—

—

0.83

(0.42, 1.65)

0.75

(0.40, 1.43)

No exposure

1.00

referent

1.00

referent

1.00

referent

1.00

referent

Some exposure

1.10

(0.69, 1.77)

1.26

(0.61, 2.61)

1.30

(0.73, 2.29)

1.11

(0.69, 1.77)

—

—

—

—

1.01

(0.53, 1.94)

2.85‡

(1.40, 5.80)

Full exposure
Clinical pharmacy support

Full exposure
Integrated case management

Full exposure
Integrated behavioral health
No exposure

1.00

referent

1.00

referent

1.00

referent

1.00

referent

Some exposure

1.29

(0.50, 3.30)

0.94

(0.48, 1.85)

0.48†

(0.25, 0.94)

0.68

(0.38, 1.22)

—

—

—

—

0.43‡

(0.24, 0.78)

1.12

(0.46, 2.75)

No exposure

1.00

referent

1.00

referent

1.00

referent

1.00

referent

Some exposure

1.96†

(1.18, 3.25)

2.07

(0.86, 4.97)

1.21

(0.50, 2.92)

1.07

(0.53, 2.16)

—

—

—

—

1.17

(0.47, 2.92)

1.98

(0.87, 4.51)

Full exposure
Credible, reliable patient
satisfaction survey

Full exposure
Expanded clinic hours
No exposure

1.00

referent

1.00

referent

1.00

referent

1.00

referent

Some exposure

0.76†

(0.59, 0.97)

0.57

(0.25, 1.26)

0.31‡

(0.19, 0.51)

0.62

(0.27, 1.43)

—

—

—

—

0.28‡

(0.16, 0.49)

0.69

(0.27, 1.08)

Full exposure

*— No exposure=0 years, some exposure=1–2 years, full exposure=3 years or more
†—P value <.05
‡— P value <.01
bold—statistical significance

records is associated with environmental uncertainty,23-25 which could
explain the lower satisfaction scores.
P4 programs were also implementing numerous other innovations in
training in addition to the PCMH
features; thus, it is reasonable to
consider that resident satisfaction
could also be influenced by introduction of other educational innovations
and the manner in which they were

FAMILY MEDICINE

implemented. Additionally, some programs completely changed their innovations in midstream, which could
have had an impact on resident satisfaction.
The findings from this study are
important because prior research
has shown that resident satisfaction is related to work performance,
learning outcomes, and retention
in primary care disciplines. Thus,

resident satisfaction may lead to
better patient care and related outcomes, greater patient satisfaction,
and more success for programs in recruiting top students into their respective residencies. We found that
process of care features, such as integrated case management, were
significantly associated with satisfaction with training. This may indicate that this important element
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Table 3: Odds of Resident Satisfaction According to Exposue to EHR-Based Features of PCMH During Training

EHR-Based Features

2007
Odds Ratio (95%
CI)
n=347

2008
Odds Ratio (95% CI)
n=375

2009
Odds Ratio (95% CI)
n=393

2010
Odds Ratio (95% CI)
n=389

EHR in continuity practice
No exposure

1.00a

referent

1.00

referent

1.00

referent

1.00

referent

Some exposure

0.57

(0.39, 0.81)

0.36 ‡

(0.19, 0.70)

0.48†

(0.23, 0.99)

0.37‡

(0.20, 0.66)

—

—

—

—

0.38‡

(0.21, 0.68)

0.47†

(0.25, 0.88)

No exposure

1.00

referent

1.00

referent

1.00a

referent

1.00

referent

Some exposure

1.17

(0.64, 2.14)

.87

(0.42, 1.78)

1.89†

(1.05, 3.41)

1.03

(0.59, 1.78)

—

—

—

—

0.93

(0.40, 2.15)

0.89

(0.28, 2.80)

No exposure

1.00

referent

1.00

referent

1.00

referent

1.00

referent

Some exposure

1.33

(0.79, 2.25)

0.55

(0.23, 1.32)

0.65

(0.29, 1.45)

0.53†

(0.31, 0.89)

—

—

—

—

0.46†

(0.23, 0.93)

0.64

(0.28, 1.45)

No exposure

1.00

referent

1.00

referent

1.00

referent

1.00

referent

Some exposure

1.02

(0.70, 1.48)

0.79

(0.35, 1.78)

0.50†

(0.28, 0.90)

0.51†

(0.27, 0.96)

—

—

—

—

0.36‡

(0.18, 0.72)

0.50

(0.23, 1.11)

No exposure

1.00

referent

1.00

referent

1.00

referent

1.00

referent

Some exposure

.78

(0.49, 1.25)

0.50

(0.18, 1.36)

0.67

(0.30, 1.51)

0.48†

(0.24, 0.93)

Full exposure

—

—

—

—

0.46†

(0.23, 0.93)

0.50

(0.23, 1.05)

Full exposure
Asynchronous patient-accessible
scheduling

Full exposure
EHR-based Chronic Disease
Management Registries

Full exposure
EHR-based Preventive Service
Registries

Full exposure
Ongoing population-based QA using
EHR

Practice-based research using
EHR
No exposure

1.00

referent

1.00

referent

1.00

referent

1.00

referent

Some exposure

0.88

(0.56, 1.38)

0.94

(0.41, 2.14)

0.65

(0.34, 1.27)

0.57

(0.30, 1.07)

—

—

—

—

1.30

(0.78, 2.19)

0.61

(0.34, 1.11)

No exposure

1.00

referent

1.00

referent

1.00

referent

1.00

referent

Some exposure

1.11

(0.74, 1.67)

1.07

(0.46, 2.50)

0.81

(0.36, 1.83)

0.45†

(0.22, 0.94)

—

—

—

—

0.64

(0.27, 1.53)

0.60

(0.25, 1.42)

Full exposure
Asynchronous communication with
other providers

Full exposure
Secure HIPAA-compliant
asynchronous communication with
patients
No exposure

1.00

referent

1.00

referent

1.00

referent

1.00

referent

Some exposure

0.98

(0.62, 1.56)

0.57†

(0.34, 0.96)

1.04

(0.70, 1.55)

0.64

(0.33, 1.21)

—

—

—

—

0.74

(0.40, 1.36)

0.96

(0.46. 2.02)

Full exposure

(Continued on next page)
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Table 3: Continued
Hospital EHR with full physician
order entry
No exposure

1.00

referent

1.00

referent

1.00

referent

1.00

referent

Some exposure

1.11

(0.63, 1.94)

0.47†

(0.23, 0.98)

0.70

(0.34, 1.43)

0.54

(0.27, 1.08)

—

—

—

—

0.76

(0.39, 1.49)

0.86

(0.31, 2.34)

Full exposure
Electronic orders integrated in the
EHR
No exposure

1.00

referent

1.00

referent

1.00

referent

1.00

referent

Some exposure

0.74

(0.46, 1.19)

0.82

(0.46, 1.47)

0.78

(0.45, 1.34)

.81

(0.48, 1.37)

—

—

—

—

0.52‡

(0.33, 0.83)

0.60

(0.30, 1.22)

No exposure

1.00

referent

1.00

referent

1.00

referent

1.00

referent

Some exposure

0.80

(0.52, 1.25)

0.51

(0.23, 1.14)

0.34‡

(0.20, 0.56)

0.50

(0.21, 1.20)

—

—

—

—

0.37‡

(0.21, 0.67)

0.60

(0.25, 1.46)

No exposure

1.00a

referent

1.00

referent

1.00

referent

1.00a

referent

Some exposure

0.83

(0.47, 1.48)

0.30†

(0.18, 0.50)

0.58

(0.32, 1.06)

0.72

(0.44, 1.18)

—

—

—

—

0.41‡

(0.25, 0.67)

0.71

(0.34, 1.50)

Full exposure
Electronic scheduling integrated in
the EHR

Full exposure
Full secured remote access to EHR

Full exposure

* No exposure=0 years, some exposure=1–2 years, full exposure=3 years or more
† P value <.05
‡ P value <.01
a
Likelihood ratio test for the proportional odds assumption significant with P value<.05
bold—statistical significance

of patient care would be more likely
to be implemented in the practices
chosen by graduating residents exposed to this PCMH feature during
training. Changing the program appeared to be acceptable to residents
overall, not causing great dissatisfaction among the residents. In fact,
another paper published as part of
this study indicated that improved
Match results were associated with
implementation of innovations in
residency training.26 Additional research would be needed to determine
the likelihood that such training programs would lead to wider or more
rapid uptake of PCMH. Other studies have found that resident morale and satisfaction are among the
most important factors influencing
residency program selection,27,28 a
finding that may indicate potential
success with attracting strong candidates to the discipline of family
medicine.

FAMILY MEDICINE

The strengths of this study include that we longitudinally evaluated satisfaction with training at
14 residencies for 690 unique residents. Similarly, we collected detailed
information on the presence or absence of PCMH features in place in
continuity clinics. Our data capture
was very high for both the exposure and outcome data on satisfaction, and this data capture level was
sustained over the entire study period. Some caveats to these strengths
are noteworthy. There may be a difference between exposure to PCMH
as undertaking something needed to
achieve NCQA or other PCMH recognition versus really understanding
the PCMH approach is increasing
patient access or increasing residents’ own efficacy as a physician
and a practice. Thus, understanding complex exposure methods is important, and additional study will be
needed to understand such training

issues and how they relate to satisfaction.
Weaknesses include the absence
of a control group that wasn’t implementing features of patient-centered
care at the same time that P4 programs were under study. It is also
true that this study was being conducted at a time when the uptake
and functionality of EHRs in practice was changing rapidly. Virtually
no family physicians were satisfied
with EHRs during the time period,
and whether they are satisfied now
is doubtful. Many faculty members
may have assumed that residents
would have no problem with the implementation of EHRs because they
were so comfortable with technology.
However, they may also have little
patience with dysfunctional systems
when solutions seem so intuitive to
them, yet (in many cases) are so out
of reach.
Another potential weakness is
that resident satisfaction ratings
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were clustered at the top end of a
5-point Likert-type scale, and the effect of the small differences detected on resident behavior is unknown.
Another potential weakness is our
use of a single global measure of resident satisfaction, though other research has reported that single-item
global job satisfaction approaches
compare favorably to multiple measurement approaches, are easier and
take less time to complete, are less
expensive, and may contain more
face validity.25 Lastly, four of the 76
ordinal logistic regression models
violated the proportional odds assumptions. For those four models, we
dichotomized the 5-point Likert scale
to somewhat/very satisfied versus
neutral/somewhat/very unsatisfied
and produced ORs using standard
logistic regression. The results from
the standard logistic regression were
consistent with the ordinal logistic
regression with respect to the conclusion. As such, we decided to keep
the proportional odds model results
in this paper.
In conclusion, resident satisfaction
with training was highest when they
were exposed to using teams to manage care, integrated case management, and having a credible reliable
patient satisfaction survey. However,
we found significant differences occurred earlier in the study and were
not sustained over time. Satisfaction with training was inconsistently associated with having electronic
health record features of PCMH,
where satisfaction scores were highest when features were either absent
or present for their entire training
period. More discriminating and
mixed method study approaches are
needed to further elucidate the complexity of the relationship between
resident satisfaction and medical
home features.
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