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Effects of Patient-centered Medical Home
Transformation on Child Patient Experience
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Richard C. Wasserman, MD, MPH, and Judith S. Shaw, EdD, MPH, RN

Introduction: Patient experience, 1 of 3 aims for improving health care, is rarely included in studies of
patient-centered medical home (PCMH) transformation. This study examines the association between
patient experience and National Committee on Quality Assurance (NCQA) PCMH transformation.

Methods: This was a cross-sectional study of parent-reported child patient experience from PCMH
and non-PCMH practices. It used randomly sampled experience surveys completed by 2599 patients at
29 pediatric and family medicine PCMH (n � 21) and non-PCMH (n � 8) practices in Vermont from
2011 to 2013. Patient experiences related to child development and prevention were assessed using the
Consumer Assessment of Health care Providers and Systems (CAHPS).

Results: A 10-point increase in NCQA score at PCMH practices is associated with a 3.1% higher
CAHPS child prevention score (P � .004). Among pediatric practices, PCMH recognition is associated
with 7.7% (P < .0005) and 7.2% (P < .0005) higher CAHPS child development and prevention compos-
ite scores, respectively. Among family medicine practices, PCMH recognition is associated with 7.4%
(P � .001) and 11.0% (P < .0005) lower CAHPS child development and prevention composite scores,
respectively.

Conclusions: Our results suggest that PCMH recognition may improve child patient experience at
pediatric practices and worsen experience at family medicine practices. These findings warrant further
investigation into the differential influence of NCQA PCMH transformation on family medicine and pedi-
atric practices. (J Am Board Fam Med 2016;29:60–68.)
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The term medical home has grown to describe pri-
mary health care that is patient-centered, compre-
hensive, coordinated, accessible, committed to
quality and safety, and delivered in the context of
family and community. Nearly 8000 patient-cen-
tered medical homes (PCMHs) are recognized by

the National Committee for Quality Assurance
(NCQA) across the United States, with the hope
that these transformations will improve the triple
aim dimensions of health outcomes, cost, and pa-
tient experience.1 The evidence for association of
the PCMH model with improvements on the triple
aim dimensions has been mixed; early reviews in-
dicate modest positive, inconclusive, and negative
impacts on these dimensions, 2–4 coming mostly
from demonstration projects with limited payers,
little financial support, and inconsistent use of
NCQA’s PCMH framework.5,6

In a recent pilot study evaluating multipayer
PCMH initiatives involving substantial financial
support, researchers found no cost savings and
modest improvement in health outcomes.7 That
study did not assess patient experience data and
therefore did not fully address the triple aim. In our
study, patient experience is measured at practices
within the context of a state-led, financially sup-

This article was externally peer reviewed.
Submitted 15 February 2015; revised 29 July 2015; ac-

cepted 17 August 2015.
From the Vermont Child Health Improvement Program

(VCHIP), Department of Pediatrics (VSH, JK, RCW, JSS),
and the Department of Psychiatry, University of Vermont,
Burlington (VSH); and the Vermont Department of Health,
Burlington (CJ).

Funding: This study was funded by a Children’s Health
Insurance Program Reauthorization Act (CHIPRA) Quality
Demonstration Grant.

Prior presentation: Preliminary results of this study were pre-
sented at Academy Health, San Diego, California (June 2014).

Conflict of interest: none declared.
Corresponding author: Valerie S. Harder, MHS, PhD, Uni-

versity of Vermont, 1 S. Prospect St., Burlington, VT 05401
�E-mail: vharder@uvm.edu).

60 JABFM January–February 2016 Vol. 29 No. 1 http://www.jabfm.org

copyright.
 on 9 F

ebruary 2026 by guest. P
rotected by

http://w
w

w
.jabfm

.org/
J A

m
 B

oard F
am

 M
ed: first published as 10.3122/jabfm

.2016.01.150066 on 14 January 2016. D
ow

nloaded from
 

http://www.jabfm.org/


ported, multipayer health care reform program in
Vermont.

Significant improvements in the measurement
of adult and child patient experience have been
made over the years. The Consumer Assessment of
Health Care Providers and Systems (CAHPS) sur-
vey for adult and child patients has expanded to
include questions to better assess patients’ experi-
ences with PCMHs.8 Results from the CAHPS
survey may provide insights into whether consumer
perceptions of health care are influenced by NCQA
score or are different among PCMH and non-
PCMH practices. A recent review of 8 published
studies found a small, positive effect of PCMH
recognition on patient experience; however, only 3
studies included children,3 and 1 of those found no
effect on patient experience.9 Therefore, results are
mixed, and more research on child patient experi-
ences is needed to inform the next steps in the
transformation of health care systems.

The primary objective of this study is to evaluate
differences in CAHPS child patient experience out-
comes in relation to 2 research questions: (1) Are
higher NCQA scores associated with better patient
experience? (2) Is PCMH recognition associated
with better patient experience? While both family
medicine and pediatric practices provide quality
primary health care for children, there may be
practice-level contextual differences in their ap-
proach to the NCQA PCMH process. Practice-
level changes made in family medicine to meet
NCQA standards may be different from those
made at pediatric practices, and those differences
may affect child patients’ experiences. Though
modified in 2011 to be more relevant to pediatric
practices, NCQA PCMH standards focused on
conditions and processes that are less common in
pediatric practice.10 As such, a secondary objective
of this study is to test whether type of practice
(pediatric vs family medicine) moderates the asso-
ciations tested in our primary objective.

Methods
Study Sample
The Vermont Child Health Improvement Pro-
gram (VCHIP) contacted all primary practices
serving children in Vermont and offered participa-
tion in CAHPS, and 29 practices volunteered to
participate: 21 PCMHs and 8 non-PCMHs at the
time the CAHPS surveys were administered. The

sample for our first research question (NCQA
score associated with CAHPS scores) started with
21 practices first completing the NCQA PCMH
process and later voluntarily participating in
CAHPS. Three practices scoring below the 2011
NCQA standards were excluded because NCQA
scores from 2011 and 2008 were not comparable
because of programmatic changes in NCQA
PCMH standards, leaving 18 practices (5 pediatric
and 13 family medicine) with 1577 completed
CAHPS surveys for our first research question.

The sample for the second research question
(PCMH recognition associated with CAHPS
scores) included all of the initial 21 PCMH prac-
tices (scoring below both 2008 and 2011 standards;
7 pediatric, 14 family medicine) and added 8 non-
PCMH practices as the comparison group (4 pedi-
atric, 4 family medicine). Practices were selected
for the non-PCMH comparison group if they later
became PCMHs (after 2013); practices that never
became PCMHs were excluded. This decision was
made to minimize potential bias related to practices
that chose never to become PCMHs. Table 1 re-
ports the number of completed CAHPS surveys for
the different variables for PCMH, non-PCMH,
family medicine, and pediatric practices.

PCMH Recognition
In 2003, a statewide health care reform program
was launched as a governor’s initiative, including
offering support for NCQA PCMH recognition11

to all primary care practices. The NCQA PCMH
scoring program was designed as a team approach,
with evaluators from VCHIP at the University of
Vermont assisting practice staff to assess policies
and processes, ensure accurate documentation, re-
view patient medical records, and submit annotated
survey materials to NCQA. Having a single evalu-
ation team helping all primary care practices was a
unique environmental contextual factor.

Practices were recognized using NCQA’s 2008
or 2011 PCMH standards, which introduced pro-
grammatic differences in the requirements for
recognition.12 On the 2008 NCQA survey, scores
ranged from 0 to 100, and to be recognized as a
PCMH, practices needed to earn at least 25 points
and achieve at least 50% of the attainable points on
a minimum of 5 of 10 essential “must-pass” ele-
ments. On the 2011 NCQA survey, scores also
ranged from 0 to 100, but practices were required
to earn a minimum of 35 points and achieve at least
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50% of the attainable points on each of 6 “must-
pass” elements to be recognized. Because of these
differences, NCQA score data were not combined
across NCQA standard years; therefore our first
research question focuses on NCQA scores from
only practices scoring using the 2008 standards.

Patient Experience Survey
The CAHPS survey was developed jointly by the
NCQA, the Agency for Health care Research and
Quality, and the Commonwealth Fund. This sur-
vey is a measure of patient experience, going be-
yond satisfaction8 to assess experience with certain
aspects of pediatric clinical care. While there is
almost no published psychometric testing of the
CAHPS, one study reported the reliability of the
child-specific scales to be good and the convergent
validity to be much higher than the discriminant
validity, as expected, yet goodness-of-fit statistics
were outside of the acceptable range to claim con-
struct validity of all scales.13

In this study, our team administered the CAHPS
Clinician & Group Expanded 12-Month Child Pri-
mary Care Survey with PCMH Items (hereafter
referred to as “CAHPS survey”) in 2 cross-sectional
waves, first in 2011 and again in 2013. There were
6 standard composite scores on this CAHPS sur-

vey; of these 6, this study focused on the 2 child-
specific composites for “child’s growth and devel-
opment” and “child’s health and safety.” The
child’s growth and development composite mea-
sure (hereafter referred to as “child development”)
included 6 yes/no questions: “In the past 12
months, did you and anyone in this provider’s of-
fice talk about . . .” (1) your child’s learning ability;
(2) the kinds of behaviors that are normal for your
child at this age; (3) how your child’s body is grow-
ing; (4) your child’s moods and emotions; (5) how
much time your child spends on a computer and in
front of a TV; and (6) how your child gets along
with others. The “child’s health and safety” com-
posite measure (hereafter referred to as “child pre-
vention”) included 5 yes/no questions: “In the past
12 months, did you and anyone in this provider’s
office talk about . . .” (1) things you can do to keep
your child from getting injured; (2) how much or
what kind of food your child eats; (3) how much or
what kind of exercise your child gets; and (4)
whether there are any problems in your household
that might affect your child; and, finally, (5) “In the
past 12 months, did anyone in this provider’s office
give you information about how to keep your child
from getting injured.”

Table 1. Sample Sizes, Means, and Proportions of Consumer Assessment of Health Care Providers and Systems
Child Composite Measures and Covariates, By National Committee on Quality Assurance Patient-centered Medical
Home Recognition Status and Practice Type

All Practices (R � 25.5%)
Family Medicine

(R � 24.1%) Pediatrics (R � 27.8%)

PCMH
(n � 21;

R � 24.6%)

Non-
PCMH
(n � 8;

R � 27.9%)

PCMH
(n � 14;

R � 22.7%)

Non-
PCMH
(n � 4;

R � 29.1%)

PCMH
(n � 7;

R � 28.5%)

Non-
PCMH
(n � 4;

R � 26.6%)

Continuous variables*
Child development score 1856 0.62 743 0.63 1160 0.57 325 0.61 696 0.71 418 0.65
Child prevention score 1853 0.62 743 0.66 1159 0.56 325 0.64 694 0.73 418 0.66
Patient age (years) 1923 8.70 771 8.33 1202 9.18 340 9.16 721 7.91 431 7.68
Patient health rating† 1944 1.54 778 1.48 1212 1.57 343 1.44 732 1.49 435 1.50

Dichotomous variables‡

Pediatric practice 1944 0.33 778 0.58 — — — — — — — —
Female patient 1937 0.48 775 0.47 1208 0.47 341 0.49 729 0.50 434 0.46
Parent is a college graduate 1904 0.53 753 0.57 1189 0.51 330 0.62 715 0.56 423 0.54

In the column headings, n represents the number of practices and R represents the response rate on the Consumer Assessment of
Health care Providers and Systems (CAHPS) survey.
*Data for the continuous variables are presented as n (mean).
†Excellent � 1, poor � 5.
‡Data for the dichotomous variables are presented as n (%).
PCMH, patient-centered medical home.
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Each composite score was calculated with the
number of questions with a “yes” answer in the
numerator divided by the total number of questions
in the composite, multiplied by 100, for a final
composite score representing the percentage an-
swering yes. The percentage answering yes to the
CAHPS survey child development or child preven-
tion composite measures are our 2 outcome mea-
sures, and the higher the percentage, the more
positive the experience of care.

Statewide efforts were made to inform pediatric
and family medicine practices about the free op-
portunity to participate in the CAHPS survey. Par-
ents and guardians of patients �18 years old from
participating practices were eligible to receive the
CAHPS survey if their child had at least 1 visit with
a primary care provider at the practice during the
previous 12 months. Random samples were drawn
from the population of eligible patients based on
the number of primary care providers in each prac-
tice. All data were collected by VCHIP, a certified
vendor of the CAHPS survey, following the 2012
CAHPS sampling protocol for mail-based surveys.

Surveys were addressed to the parent or care-
taker of the child, and survey questions were geared
toward parents/caretakers. Samples were de-dupli-
cated using the patients’ contact information so
that no more than 1 patient per household was
selected. To be eligible, a patient had to have �1
visit during the measurement period. The surveys
were administered in 2 mailing waves. Participants
had the option of completing the printed or Web-
based survey, and a follow-up mailing was sent to
everyone 3 weeks later to improve response rates.

The sample size for each practice was based on
the number of providers and an assumed response
rate of 35%, as recommended by the 2012 CAHPS
sampling protocol. For example, if there was 1
provider, then we sampled 128 patients to obtain
45 completed surveys; if there were 4 to 9 provid-
ers, we sampled 343 patients to obtain 120 com-
pleted surveys. If a practice’s child population had
fewer patients than the required sample size, the
group was excluded from participation. A total of
55,508 eligible patients were reported by 29 par-
ticipating practices, and based on the CAHPS sam-
pling protocol described above, we mailed 10,726
surveys to randomly selected patients (19.3% of the
eligible population). Our overall response rate was
25.5% (response rates based on PCMH and type of
practice are included in Table 1).

Data Analysis
Linear mixed (multilevel) models in SPSS Statistics
version 22 (IBM, Chicago, IL) were used to ac-
count for the correlation of self-reported measures
from patients at the same practice. A variance com-
ponents covariance structure was used to account
for this correlation in all outcome models. This
structure yielded the lowest Akaike information
criterion in most instances. This covariance struc-
ture also resulted in models that converged without
errors and supported our data as having noncon-
stant variances and independent confounding vari-
ables. Results and inferences from other covariance
structures were similar, and using a variance com-
ponent covariance structure yielded the most con-
servative results with slightly smaller effects.

The conceptual framework that guided our re-
search design was based on the emerging evidence
that PCMHs can have a positive influence on
health care experience.3 A conceptual diagram
(Figure 1) linked our predictor (PCMH) with our
outcomes (child development and child prevention
experience) and included the confounding and
moderating variables tested in our models. Separate
models were run for the 2 CAHPS composites for
each research question: (1) NCQA score predicting
CAHPS and (2) PCMH recognition predicting
CAHPS, for a total of 4 models. Potential con-
founders included practice type (pediatric vs family
medicine), patient age, patient sex, adult respon-
dent’s education (categorized as college graduate vs
less), and an overall rating of patient health (on a

Figure 1. This conceptual framework links the patient-
centered medical home as the main predictor of child
patient experience and includes important patient-
level characteristics and practice type tested as both a
confounder and as a moderator.
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5-point scale, with the lowest value indicating ex-
cellent health and the highest value indicating poor
health). Race was not included because our sample
was 97% white. Practice type was tested as a mod-
erator by including an interaction term between
type of practice and (1) NCQA score or (2) PCMH
recognition. Models were stratified by practice type
when interaction terms were significant. The �
coefficients from the adjusted regression outputs
are interpreted as the mean difference in the com-
posite scores as a percentage for a 1-unit change in
each predictor variable, adjusting for all other vari-
ables in the model. A positive value indicates that
respondents answered yes to more questions as the
value of the predictor increased. Results were con-
sidered significant at P � .05.

This study was approved by the institutional
review board at the University of Vermont.

Results
NCQA Score
Among PCMH practices, every 10-point increase
in NCQA score results in a 3.1% higher CAHPS
child prevention composite score, controlling for
potential confounders (95% confidence interval
[CI], 1.0–5.1). Although in the same positive direc-
tion, an increase in NCQA score is not significantly
associated with the CAHPS child development

composite score when controlling for potential
confounders (mean difference, 1.3%; 95% CI,
�0.8 to 3.4). Type of practice is not a moderator in
the association between NCQA score and CAHPS.
Practice type, however, is significantly associated
with CAHPS child composite measures: pediatric
practices have 14.2% and 16.8% higher child de-
velopment and child prevention composite scores,
respectively, when controlling for NCQA score
and other confounders (P � .0005).

PCMH Recognition
Practice and patient characteristics by PCMH rec-
ognition are summarized in Table 1. In simple
comparisons, CAHPS composite scores are not dif-
ferent between PCMH and non-PCMH practices
(P � .05). Our first set of models looks at PCMH
recognition as the main predictor of CAHPS com-
posite scores. There is no difference in the CAHPS
child development or child prevention scores be-
tween our PCMH and non-PCMH groups when
controlling for confounders (Table 2). Pediatric
practices, older patient age, and college-educated
parents are all significantly associated with higher
CAHPS PCMH child development and child pre-
vention scores, and better overall patient health is
also significantly associated with higher CAHPS
child prevention scores (Table 2). Pediatric prac-

Table 2. Mean Difference in Percentages Responding Yes on the Consumer Assessment of Health Care Providers
and Systems Child Development and Child Prevention Composite Measures, By Provider and Patient Characteristics

Covariates
Mean Difference in

Percentage Responding Yes*
95% Confidence

Interval

Outcome 1: CAHPS composite child development
PCMH recognition (yes � 1, no � 0) 1.98 �0.85 to 4.81
Pediatric practice (yes/no) 9.80 7.18–12.41
Patient’s age (years) �1.46 �1.71 to �1.20
Female patient (yes/no) �2.11 �4.66 to 0.44
Parent is a college graduate (yes/no) 3.56 0.97–6.16
Patient’s health (excellent � 1, poor � 5) �1.77 �3.66 to 0.11

Outcome 2: CAHPS composite child prevention
PCMH recognition (yes/no) �0.07 �2.94 to 2.80
Pediatric practice (yes/no) 11.54 8.91–14.17
Patient’s age (years) �0.62 �0.87 to �0.36
Female patient (yes/no) �0.74 �3.32 to 1.84
Parent is a college graduate (yes/no) 5.17 2.55–7.79
Patient’s health (excellent � 1, poor � 5) �3.23 �5.14 to �1.32

*The � coefficient from linear mixed model regression output � 100 results in the mean difference in the composite scores as a
percentage of a 1-unit change in each predictor variable, adjusting for all other variables in the model. A positive value indicates that
respondents answered yes to more questions as the value of the predictor increased.
CAHPS, Consumer Assessment of Health Care Providers and Systems; PCMH, patient-centered medical home.
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tices have 9.8% and 11.5% higher child develop-
ment and child prevention scores, respectively,
compared with family medicine practices when
controlling for PCMH recognition and other con-
founders (Table 2).

Practice type is found to be a significant mod-
erator (P � .0005) of the association between
PCMH recognition and CAHPS child develop-
ment and child prevention composite scores. Anal-
yses stratified by practice type reveal that, among
pediatric practices only, PCMH recognition is as-
sociated with a �7% increase in CAHPS child
development and child prevention scores, respec-
tively, when controlling for confounders (Table 3).
Among family medicine practices only, the associ-
ations between PCMH recognition and CAHPS
child development and child prevention scores are
also significant and of similar magnitude but in the
opposite (negative) direction (Table 3).

Discussion
In this era of primary care transformation and pa-
tient-centered outcomes research, it is critical to
measure patient experience. This study tests the
association between NCQA score and patient ex-
perience, as well as PCMH recognition and patient
experience; it does not test whether our measure
for patient experience, differences in CAHPS com-
posite scores, are specifically associated with differ-
ences in the quality of clinical care. In our first
research question we found that a higher average
NCQA score is associated with better patient ex-
perience with child prevention efforts, regardless of
practice type. Although not significant, the CAHPS
child development score is also trending in the
positive direction, and with Vermont practices
scoring higher on the second round of NCQA
scoring, we expect patient experience to improve.
For our second research question, we found that
practice type is a significant confounder and a sig-
nificant moderator of the association between
PCMH recognition and patient experience. Within
pediatric practices only, recognition as a PCMH is
associated with better patient experience on
CAHPS child composite measures.

Our results support study findings of a positive
impact on patient experience among children with
special health care needs who were part of a
PCMH14,15 and other child patient samples.16 To-
gether, these findings suggest that the PCMH

model may hold promise for improving patient
experience even if there is still a question of
whether there are improvements in quality or cost
over the short term.3 Surprising and a bit concern-
ing is our finding that the experience of patients
from family medicine PCMH practices is lower
(worse) than that of patients from non-PCMH
practices.

There are several external environment contex-
tual factors17 related to practice transformation in
Vermont. The study period encompasses the early
stages of complex delivery system reforms across
the state. Vermont’s Blueprint for Health, a state-
led program, supports PCMHs by direct invest-
ments in multidisciplinary community health
teams, local leadership, and a locally organized
transformation and self-management infrastruc-
ture.18,19 In each health service area, primary care
providers work with other local providers to orga-
nize community health teams whose staff work in
PCMHs to provide patients and families with bet-
ter access to more complete health services (medi-
cal and nonmedical).

Integrating community health team staff into
the practice workflow takes time, even with sub-
stantial support through insurer payments and the
investment of state government in leadership, tech-
nology, and programmatic infrastructure supported
by grants to each health service area. The measure-
ment of patient experience occurs during the early
stages of these structural, programmatic, and cul-
tural changes. A longer observation period may
help to more fully understand the relationship be-
tween practice transformation and patient experi-
ence, accounting for potentially important factors
such as practice type as well as the influence of
improved access to an extended network of com-
munity services.

There are also several practice-level contextual
factors17 related to practice transformation in Ver-
mont. In collaboration with these state-led practice
transformation efforts, VCHIP also had a Chil-
dren’s Health Insurance Program Reauthorization
Act quality demonstration grant to help accelerate
the pediatric practices’ transformation to PCMH.
VCHIP funds (from the Children’s Health Insur-
ance Program Reauthorization Act grant) sup-
ported pediatric-informed facilitation to guide the
pediatric practices through the NCQA PCMH rec-
ognition process. The pediatric-informed facilita-
tors provided practices with suggestions for condi-
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tions to focus on and support during the NCQA
PCMH recognition process. This knowledge of
which child conditions work well within the
NCQA process likely helped practices. While we
expect that the pediatric-informed facilitators are a
positive benefit, we are unable to directly measure
the impact on patient experience other than the
designation of practice type.

Another difference between the pediatric and
family medicine practices is that family medicine
practices focus primarily on adult conditions during
the NCQA PCMH process. This choice may be
related to the components of the NCQA process
fitting well with managing adult chronic condi-
tions. Given the fact that NCQA PCMH standards
focused on conditions and processes that are less
common among pediatric patients,10 and the Ver-
mont Blueprint for Health practice payments were
based on NCQA PCMH level attained, family
medicine may have chosen to focus on adult con-
ditions to receive higher payments. Another poten-
tial reason for this choice may be related to the
national trend demonstrating that family physicians
have been seeing fewer child patients over the past
3 decades.20–22 This is of particular interest in Ver-
mont given its large rural population and the usual
reliance of such populations on family medicine. A

study of family medicine practices focusing on child
conditions compared with family practices focusing
on adult conditions is needed to help tease apart
this effect of practice type. Depending on work-
force trends and results from future studies, the
NCQA may consider requiring family medicine
practices with a certain proportion of child patients
to focus on at least 1 condition within their child
population during their recognition process.

While our findings of better patient experience
with PCMH recognition are encouraging, the ob-
servational nature of our data limits our ability to
explore possible causal associations. We are limited
to parent-reported experience since, for research
purposes, most children seen in primary are too
young to report their own experience.23 However,
insofar as parents are the primary agents for their
children’s health care, it can be argued in any case
that it is both legitimate and important to measure
the parent experience. Another limitation is that 5
of our family medicine and 1 of our pediatric prac-
tices are level 1 for their first round of NCQA
PCMH recognition. Although these are few com-
pared with our total number of practices, other
studies have received similar criticism.7

Looking further into our data, we are not able to
test the influence of each NCQA level on our

Table 3. Mean Difference in Consumer Assessment of Health Care Providers and Systems Child Development and
Child Prevention Composite Measures, By Provider and Patient Characteristics Stratified By Practice Type

Covariates

Outcome 1: CAHPS Composite Child
Development

Outcome 2: CAHPS Composite Child
Prevention

Mean Difference in
Percentage

Responding Yes*
95% Confidence

Interval

Mean Difference in
Percentage

Responding Yes
95% Confidence

Interval

Pediatrics only
PCMH recognition 7.71 4.02 to 11.41 7.15 3.35 to 10.96
Patient’s age �1.13 �1.50 to �0.76 �0.45 �0.83 to �0.08
Female patient (yes � 1, no � 0) �3.17 �6.76 to 0.42 �1.24 �4.90 to 2.42
Parent is a college graduate (yes/no) 2.38 �1.28 to 6.04 6.18 2.45 to 9.92
Patient’s health (excellent � 1, poor � 5) �1.62 �4.34 to 1.11 �2.48 �5.26 to 0.30

Family medicine only
PCMH recognition �7.35 �0.117 to �0.030 �11.04 �15.28 to �6.80
Patient’s age �1.74 �0.021 to �0.014 �0.77 �1.11 to �0.43
Female patient (yes/no) �1.31 �0.049 to 0.023 �0.84 �4.41 to 2.74
Parent college graduate (yes/no) 4.13 0.005 to 0.078 3.37 �0.27 to 7.02
Patient’s health (excellent � 1, poor � 5) �1.48 �0.041 to 0.011 �3.37 �5.97 to �0.77

*The � coefficient from linear mixed model regression output � 100 results in the mean difference in the composite scores as a
percentage of a 1-unit change in each predictor variable, adjusting for all other variables in the model. A positive value indicates that
respondents answered yes to more questions as the value of the predictor increased.
CAHPS, Consumer Assessment of Health Care Providers and Systems; PCMH, patient-centered medical home.
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outcomes because we have only 1 level 2 practice,
and, fortunately, the remaining are level 3. In Ver-
mont, practice payments are linked to NCQA
scores, with higher scores resulting in higher pay-
ments; although not reported in this manuscript,
almost all level 1 and level 2 practices have moved
to a higher NCQA level in the second round, and
none have moved lower. Therefore, we expect to
see further improvements in patient experience.
While we were able to include many important
confounders, we did not have data on other con-
textual factors, such as practice size, which may be
associated with practices’ struggles to meet the re-
quirements for PCMH recognition.24 The gener-
alizability of our Vermont findings to urban and
nonwhite populations is questionable, yet they are
generalizable to more rural areas of the country
with similar populations and where pediatric and
family medicine practices with a large mix of age
ranges exist in sufficient numbers to provide a
choice to patients and families.

Conclusions
In this study we assess the impact of higher NCQA
scores and PCMH recognition on parent-reported
child patient experience. Although we hypothesize
that both will result in better patient experience,
higher NCQA scores result in better experience
related to only child prevention efforts, and PCMH
recognition is associated with better experience for
only pediatric practices. The fact that pediatric
practices have the benefit of a pediatric-specific
facilitator, and family medicine practices focus pri-
marily on adult conditions during their PCMH
transformation, has implications for other states, as
well as for changes to the NCQA requirements for
certification. Accreditors and states should consider
the importance of quality improvement efforts fo-
cused on pediatric conditions at family medicine
practices that see substantial numbers of children.
Additional pediatric-informed resources, such as
facilitators, need to be supported in practice-based
quality improvement efforts in the hope of improv-
ing the experience of the child patients.
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