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ABSTRACT

PURPOSE To develop and evaluate a concise measure of primary care that is
grounded in the experience of patients, clinicians, and health care payers.

METHODS We asked crowd-sourced samples of 412 patients, 525 primary care
clinicians, and 85 health care payers to describe what provides value in primary
care, then asked 70 primary care and health services experts in a 2%z day inter-
national conference to provide additional insights. A multidisciplinary team con-
ducted a qualitative analysis of the combined data to develop a parsimonious set
of patient-reported items. We evaluated items using factor analysis, Rasch mod-
eling, and association analyses among 2 online samples and 4 clinical samples
from diverse patient populations.

RESULTS The resulting person-centered primary care measure parsimoniously
represents the broad scope of primary care, with 11 domains each represented
by a single item: accessibility, advocacy, community context, comprehensive-
ness, continuity, coordination, family context, goal-oriented care, health pro-
motion, integration, and relationship. Principal axes factor analysis identified a
single factor. Factor loadings and corrected item-total correlations were >0.6
in online samples (n = 2,229) and >0.5 in clinical samples (n = 323). Factor
scores were fairly normally distributed in online patient samples, and skewed
toward higher ratings in point-of-care patient samples. Rasch models showed a
broad spread of person and item scores, acceptable item-fit statistics, and little
item redundancy. Preliminary concurrent validity analyses supported hypoth-
esized associations.

CONCLUSIONS The person-centered primary care measure reliably, compre-
hensively, and parsimoniously assesses the aspects of care thought to represent
high-value primary care by patients, clinicians, and payers. The measure is ready
for further validation and outcome analyses, and for use in focusing attention on
what matters about primary care, while reducing measurement burden.

Ann Fam Med 2019;17:221-230. https://doi.org/10.1370/afm.2393.

INTRODUCTION

easures matter because they focus the precious commodity of
attention.' Increasingly, measures also are used to concentrate
material resources and infrastructure, and even to influence the
right to practice, often with unintended consequences.??
Ideally, measures should provide information that is understandable
and actionable by key stakeholders."* The growing number of patient-
reported measures recognize the patient as the most knowledgeable

Sincluding the Patient

informant about many important aspects of care,
Reported Outcomes Information Systems measures.'

Narrowly focused measures make sense for narrowly focused care. But
t,'31 is also

subjected to a measurement model that does not match the importance

primary care, subjected to the largest burden of measuremen

of much that it does."">""® Adding up disease-specific measures misses and
devalues the higher-level functions of integrating, personalizing, and pri-

oritizing care for people and populations."'3"?
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COMPREHENSIVE MEASURE

A number of measures have been developed to
assess different aspects of primary care.'®!"2°25 Unfor-
tunately, they tend to be long and seldom used outside
of the research setting. Clinical primary care set-
tings often turn to patient experience surveys, such
as the Clinician and Group Consumer Assessment of
Healthcare Providers and Systems, that researchers
have recently sought to shorten in order to increase
its use.? Patient experience measures focus important
attention on the consumer experience of care delivery
and receipt of services, but fall short of focused atten-
tion on the broad scope of primary care."'

Needed is a measure, grounded in the combined
experiences of patients, clinicians, and payers, that
engages the most informed reporter—the patient—to
assess vital functions of primary care that are lost by
current reductionist measures. Such a measure must be
responsive to the current clinical environment that is
buckling under the weight of measures that are oner-
ous to manage and time consuming to complete.'>'72°

Therefore, we set out to: (1) identify what mat-
ters in primary care, and use that understanding to (2)
develop a parsimonious measure of what matters, made
practical to use by assessing each domain with a single
item, and then (3) to conduct reliability and prelimi-
nary concurrent validity analyses.

METHODS

We used a multistep approach to identify and refine

a parsimonious set of items assessing the related pro-
cesses that constitute high-value primary care. We then
evaluated the factor structure, internal consistency reli-
ability, and concurrent validity of a measure developed
from these items. Each part of the process was deter-
mined to be exempt regarding human subjects research
by the Virginia Commonwealth University Internal
Review Board.

Advance Work to Conceptualize Measurement
Domains From Diverse Perspectives
As previously described, we conducted a crowd-
sourced survey to identify a preliminary set of quality
indicator domains of greatest use and importance to
diverse stakeholders.'”” We chose to use crowdsourc-
ing—widespread distribution among a large group of
Internet-based volunteers—as a method to gain partici-
pation of populations not usually included in measure
development. Using this method, we fielded open-
ended and structured questions to patients, clinicians,
and employer-purchasers of health care plans.

We asked 525 primary care clinicians, 412 patients,
and 85 employers how they know good care when
they see it, and what aspects of primary care are most

important to them. Most (65%) clinicians (n=525)
were nonacademically affiliated and spanned diverse
settings (eg, private practice, community health cen-
ters, multi-specialty groups). Responding patients were
54% female, 20% self-identified members of a minority
group, well-distributed among age groups (17% aged
18-29 years, 29% aged 30-44 years, 24% aged 45-60
years, 30% aged over 60 years), and represented all 50
states. Most reported having a usual source of primary
care (83%). A snowball sampling method was used

to reach purchasers of health plans for organizations
employing 1 to >100,000 employees. A multidisci-
plinary team analyzed data using a grounded approach
to identify 18 quality indicator domains for primary
care, representing those areas with a majority of over-
lap among patients, clinicians, and payers.'

A list of the 18 quality indicator domains, cir-
culated with conference briefs and primer reading
materials, was distributed to attendees of the Starfield
Summit Il in Washington, DC, October 4-6, 2017.
From there, we convened a diverse group of experts
to consider what matters about primary care and how
it can be measured.?” Participants included patients,
practicing clinicians (in nursing, social work, family
medicine, pediatrics, internal medicine, and occupa-
tional therapy), international primary care leaders,
actuaries, insurers, employers, policy makers, and
professional association leaders. During the confer-
ence, the 18 previously identified quality domains
were refined, revised, and reduced to 11 domains.
Subsequently, a multidisciplinary team (the authors)
immersed in the recorded data and notes, and
extracted the most salient arguments and overlapping
interests of attendees to generate the precise wording
of each domain item in the first draft of the proposed
measure. That draft was shared with all conference
participants for member checking, and with external
experts to confirm likely ease of use.

This deeply engaged process, involving over 1,000
stakeholders of varying backgrounds, diverse opinions,
and competing interests, resulted in the development
of a parsimonious set of patient-reported items for
assessing what provides value in primary care.?®

Measure Fielding, Description, and
Psychometric Analyses
Evaluation Samples
In order to evaluate the psychometric properties of
this new Person-Centered Primary Care Measure
(PCPCM), we sampled 2 populations: people respond-
ing to the measure outside the context of a specific
care visit (online sample) and those responding to the
measure at the point-of-care (clinical sample).

We identified the online sample through
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SurveyMonkey by requesting a minimum of 1,000
participants with diversity in geography, income, age,
and sex. An initial online sample was used to assess
factor structure; a second online sample was used for

cross-validation.

Following the online sample, we engaged a clinical
sample of 323 participants with an almost even distri-

bution among the following primary care
settings: a community health center with
a predominantly Medicaid population,
independent and hospital-owned private
family practices, and a pediatric hospital-
owned practice. Surveys were offered to
consecutive patients in waiting rooms by
a research team member after a care epi-
sode. Participation was voluntary, uncom-
pensated, and most patients were able to
complete the PCPCM in under 2 minutes.
Among consecutive patients, approxi-
mately 50% declined participation.

Analysis Process

We conducted 3 sets of psychometric
analyses on the online exploratory and
validation samples, and on the combined
clinical sample.

The first psychometric analysis
focused on construct identification. In
order to identify the number of constructs
represented among items identified by our
process, we conducted exploratory princi-
pal axes factor analysis in the initial online
sample, and repeated the analysis in a sec-
ond online sample. We further confirmed
the resulting single factor by examining
the scree plot and the large Eigenvalue.
We interpreted factor loadings of >0.4 as
a good association between the item and
the construct being assessed, loadings
>0.6 demonstrating a strong association,
and those >0.8 demonstrating a very
strong association.

The second psychometric analysis
examined 2 types of reliability. Corrected
item-total correlations were computed
for each of the 11 core items, followed by
Cronbach’s «a reliability coefficient for the
scale as a whole.

Next, Rasch item fit statistics were
computed for each item of the factor. In
Rasch modeling, when all items in a mea-
sure are a good fit, evidence of construct
validity of the measure is provided.?*3°
Findings from this analysis can reveal
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variation in level of question (item) difficulty. [tem
sets of varying difficulty allow greater ability to see
variation among responding populations. In addition,
Rasch item reliability statistics were computed to

assess the level of confidence that items would have

the same level of difficulty in another sample of par-
ticipants.?' Cronbach « reliability statistics >0.8 and

Table 1. Combined Study Samples and Characteristics

Participant
Characteristics

Online Sample?
(n =2,229), No. (%)

Clinical Sample®
(n = 323), No. (%)

Age, y
18-29
30-44
45-60
>60
Sex
Female
Male
Self-identify as minority*
Yes
No
Region®
Northeast
Midwest
South
West
Single physician for carec
Yes
No
Years knowing physician
<1
1-3
4-10
>10
Annual income,© $
<25,000
25,000-49,999
>50,000
Device used ©
Desk/Laptop
Other
What Matters Index
0
1
>2
Patient Enablement Index
0
1-5
6-11
12

1,100 (53)
967 (47)

439 (20)
1,718 (80)

1,751 (81)
406 (19)

315 (30)
348 (33)
396 (37)

2 Online exploratory and validation samples.
b In the Clinical Sample the survey was completed by consecutive samples of patients after visits
at a community health center, independent and hospital-owned private family practices, and a

pediatric hospital-owned practice.

< Items were not included in the clinical sample questions fielded in conjunction with the measure.
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Table 2. Items and Statistics for Cross-validation Online and Combined Clinical Samples

Cross-Validation Online Sample

Combined Clinical Sample

(n=1,089) (n=323)
Mean Factor Item-Total Mean Factor Item-Total
Item (SD) Loading  Correlation (SD) Loading  Correlation
My practice makes it easy for me to get care. 3.1 (0.9) 0.74 0.71 3.7 (0.6) 0.64 0.55
My practice is able to provide most of my care. 3.1 (0.9) 0.74 0.71 3.8 (0.5) 0.70 0.63
In caring for me, my doctor considers all of the 3.2 (0.9) 0.85 0.83 3.8 (0.5) 0.70 0.57
factors that affect my health.
My practice coordinates the care | get from multiple 2.9 (1.1) 0.76 0.73 3.6 (0.7) 0.50 0.46
places.
My doctor or practice knows me as a person. 2.8 (1.1) 0.84 0.82 3.5(0.8) 0.55 0.55
My doctor and | have been through a lot together. 2.2 (1.0) 0.67 0.66 2.8 (1.2) 0.48 0.49
My doctor or practice stands up for me. 2.8 (1.0) 0.86 0.83 3.5 (0.8) 0.76 0.72
The care | get takes into account knowledge of my 2.7 (1.1) 0.79 0.77 3.2 (0.8) 0.67 0.61
family.
The care | get in this practice is informed by knowl- 2.4 (1.1) 0.70 0.69 3.2 (0.9) 0.61 0.55
edge of my community.
Over time, this practice helps me to meet my goals. 3.0 (1.0) 0.87 0.84 3.7 (0.6) 0.78 0.70
Over time, my practice helps me stay healthy. 2.8 (1.0) 0.85 0.82 3.6 (0.6) 0.74 0.65
Rasch item reliability statistics >0.9 represent excel- RESULTS

lent internal consistency reliability for both. All Rasch
analyses were computed using WINSTEPS 4.10 soft-
ware and based on the Rasch partial credit model 3?33
We report Eigenvalues, replicated factor loadings,
corrected item-total correlations, item difficulty esti-
mates, descriptive statistics, and Cronbach's « reliabil-
ity for each sample.

Our third set of psychometric analysis focused on
concurrent validity, as a first step in assessing the con-
struct validity of the new measure. We examined the
measure’s association with participant characteristics
and with other validated patient-reported measures,
specifically the What Matters Index,'"** which has
demonstrated a positive association with cost and uti-
lization of health services, and the Patient Enablement
Index,'® a measure of a patient’s ability to understand
and cope with their health issues as a result of the care
received. For comparative analyses, we used t tests and
analysis of variance for continuous variables and ¢? for
categorical variables.

Based on prior research, and clinical and research
experience, we hypothesized there would be a posi-
tive association between a higher PCPCM score and
patients of greater age, patients receiving most of their
care from a single physician, the more years a patient
knew the physician, a higher What Matters Index
score, and a higher Patient Enablement Index score.
Additionally, the clinical sample was expected to have
a mean and distribution that skewed toward a higher
PCPCM score than the online sample. In contrast, a
negative association was hypothesized for patients with
minority status and the type of device used to adminis-
ter the questions was anticipated to be neutral."

Preliminary results of the crowd-sourced analyses'” and
the Starfield Summit I11*® results are publicly available.
The crowdsourcing revealed strong patient and clini-
cian congruence around the importance of the relational
experience of care delivery, whereas payers emphasized
transactional aspects of care. The Starfield Summit III
results revealed that primary care is dynamic, adaptive,
and relationship-based, with domains so interrelated that
they must be measured as a whole.

Synthesizing analyses of crowd-sourced and con-
ference data resulted in the 11 succinct items listed
in Supplemental Appendix 1, available at http:/www.
annfammed.org/content/17/3/221/suppl/DC1. These
patient-reported items represent the broad scope of
primary care, with each domain represented succinctly
with a single item.

Table 1 shows the characteristics of participants in
the combined online and combined clinical samples.
Missing data reflect nonmeasure survey questions that
were not asked of participants in all samples. In gen-
eral, the samples show participant characteristics typi-
cal of primary care populations.

Table 2 shows the results of the factor and psycho-
metric analyses for the cross-validation online sample
and the combined clinical sample. The cross-validation
online sample was used to demonstrate replication
of findings from the exploratory online sample. All
analyses show a single factor with a second factor
Eigenvalue <1.0. The first Eigenvalue for the cross-
validation online sample was 6.9, representing 63% of
the variance, and 4.7 for the combined clinical sample,
accounting for 43% of the variance (data presented in
Supplemental Appendix 2, http://www.annfammed.org/
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content/17/3/221/suppl/DC1). For both samples, all 11
patient-reported items show strong positive associa-
tions with the factor, with factor loadings and item-
total correlations >0.6 in the cross-validation online
sample and generally >0.5 in the combined clinical
sample. Moreover, for both samples, Rasch item fit sta-
tistics ranged from 0.62 to 1.44 for the cross-validation
online sample and from 0.55 to 1.49 for the combined
clinical sample. All items of both samples were in the
acceptable range (0.5 to 1.5) for fit. Rasch item reliabil-
ity was 0.99 for the cross-validation online sample, and
0.98 for the combined clinical sample. Cronbach'’s scale

reliability (o) was 0.95 for the cross-validation online
sample and 0.91 for the combined clinical sample.
Upon completion of statistical analysis, we named
the identified single factor the Person-Centered Pri-
mary Care Measure (PCPCM). The PCPCM rep-
resents a sum of the item responses divided by the
number of responses. Scores can range from a low
of 1.0 to a high of 4.0, with higher scores indicating
patients reporting a greater frequency of experiencing
the domains of primary care addressed by the items.
Figures 1A and 1B show the distribution of PCPCM
scores in the combined online and clinical samples,

(n =2,229).

Figure 1A. Distribution of person-centered primary care measure scores in the combined online sample

180
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(n = 323).

Figure 1B. Distribution of person-centered primary care measure scores in combined clinical sample
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respectively. The combined online scores show the observed for region, mode of administration, or sex.
maximum spread from 1.0 to 4.0, whereas the com- Concurrent validity is further demonstrated by the
bined clinical sample is skewed toward more positive strong associations of PCPCM scores with the What

numbers, as expected.

Figures 2A and 2B show
the conventional Rasch model
person-item map for the cross-
validation online sample and
the combined clinical sample.
The person-item maps display
the location and distribution of
both items and patient scores on
the same common logit metric.
These maps show that the 11
items are distributed across a
range of difficulty, as depicted
on the left (item) side of the map,
and show person scores spread
across a wide range of responses,
as shown on the right (person)
side of the map. This parsimoni-
ous measure of diverse primary
care mechanisms also reveals
minimal item overlap in the item
pool, shown in Figures 2A and 2B
by the spread in item difficulty
values. Item difficulty estimates
were statistically different from
each other for 10 of the 11 items
in the cross-validation online
sample and for 9 of the 11 items
in the clinical sample. The fact
that a different redundant pair
appears in each sample reflects
greater sample fluctuation than
replicated redundancy (item cali-
brations, standard errors, and fit
statistics found in Supplemental
Appendix 2).

Measures of association that
assess the concurrent valid-
ity of the PCPCM are shown
in Table 3. These associations
are in the hypothesized direc-
tion (see Analysis Process above)
except for minority status which
was nonsignificant. Moreover,
rank-ordered associations were
observed for income, whether the
survey was hard to complete, and
whether respondents felt that cli-
nician awareness of their PCPCM
responses would positively inform
their care. No associations were

Matters Index and the Patient Enablement Index.

Figure 2A. Rasch model for cross-validation of the online sample
(n =1,089).

Person
80 60 40 20 0
5
4
3
Item 2
Through a lot together (1.74)
Community (1.08)
1
Family (0.40)
Advocacy (0.16)
Coordination (-~ O 02) 0
Goal-oriented care (—0.06)
Relationship (- -0.12 )
Helps to stay healthy (-0.54)
Comprehensiveness (-0.73)
Accessibility (-0.86) -1
Integration (-1.05)
-2
-3
-4
-5

Notes: Bars under Person heading show distribution of person’s responses across the range of difficulty of the
items. Numbers in parentheses after each Item heading show distribution and lack of redundancy of items
across the range of difficulty. Not pictured: On Person side of map, mean = +0.7, 1 standard deviation = 1.8;
on the Item side of the map, mean = 0, 1 standard deviation = 0.8
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Together, these analyses provide evidence of concur-
rent validity for the new measure.

DISCUSSION

The Person-Centered Primary Care Measure
(PCPCM) described here is unusual with a combina-
tion of robust internal consistency and great breadth.
The resulting combination of brevity (a single item

representing diverse domains) and conceptual coher-
ence (analysis of a single factor that represents the
breadth of primary care) is attributed to the compre-
hensive preparatory work with diverse stakeholders
that enabled the development of meaningful measure
items. The PCPCM adds to our field by empirically
demonstrating that the broad focus of primary care
is conceptually coherent, as seen and reported by the
key stakeholder—patients. Our analysis supports what
we heard from patients, clini-

(n=323).

Figure 2B. Rasch model for cross-validation of the clinical sample

cians, and Starfield Summit III
participants, that valued aspects
of primary care are not always

Person

Through a lot together (1.94)

Community (1.08)

Advocacy (0.29)

Family (0.17

Goal-oriented care §0.163
Relationship (—0.

Helps to stay healthy

07)
Coordination (-0.23
-0.61

Accessibility (—0.64)

Comprehensiveness (-0.88)

Integration (-1.21)

80 60 40 20

reached using a sum of parts focus
on clinical processes and out-
comes (eg, diagnostic tests, med-
4 ication management, preventive
services). The most meaningful
primary care measure is the one
most able to assess primary care
as a whole. Of note, the measure

3 created through this process
does not focus attention on the
experience of care delivery as
defined by clinical processes

5 and outcomes alone. While that

experience is clearly represented
within the PCPCM, the measure
goes further to focus attention
on care aspects that contribute

1 to patient perceptions regarding
the integrating, prioritizing, and
personalizing functions of pri-
mary care, a whole assessed by
the most trustworthy reporter—
the patient.

The approaches used in this
study point the way toward a
new, pragmatic, parsimonious
1 approach to measurement that
involves a single well-grounded
item for multiple domains rep-
resenting the broad, integrative,
generalist field of primary care.
-2 This new measure provides a
practical approach that allows the
breadth of general practice to be

assessed without the untenable
burden of representing each con-

-3

struct with multiple measures.

on the Item side of the map, mean = 0.0, 1 standard deviation = 0.85.

Notes: Bars under Person heading show distribution of person’s responses across the range of difficulty of the
items. Numbers in parentheses after each Item heading show distribution and lack of redundancy of items
across the range of difficulty. Not pictured: On Person side of map, mean = 1.80, 1 standard deviation = 1.20;

With its combination of
breadth, internal consistency, and
parsimony, the PCPCM comple-

ments other existing measures
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of primary care. The measure's unique exposition of

specific attributes of primary care allows evaluation

of the specific mechanisms by which primary care

Table 3. Demographic and Concurrent Validity Analyses for Combined Samples

Online Sample (n=2,229)

Clinical Sample (n = 323)

Score, Score,
Validation Item No.  Mean (SD) P No. Mean (SD) P
Age, y .0001 a7
18-29 371 2.68 (0.80) 28 3.67 (0.44)
30-44 578  2.61(0.83) 52 3.60 (0.46)
45-60 442 2.88 (0.76) 31 3.41 (0.48)
>60 685  3.04 (0.71) 15 3.59 (0.45)
Sex .22 9
Femnale 1,509 2.84 (0.79) 157 3.57 (0.45)
Male 967  2.80 (0.80) 69  3.56 (0.37)
Self-identify as minority? .59
Yes 439 2.81(0.81)
No 1,718 2.83 (0.79)
Single physician for care? .0001
Yes 1,751 2.96 (0.72)
No 406  2.28 (0.86)
Years knowing physician .0001 13
<1 155 2.14 (0.87) 24 3.38(0.57)
13 702 2.64 (0.73) 80  3.52 (0.47)
4-10 697  2.93 (0.72) 68  3.54(0.55)
>10 611  3.17 (0.68) 38 3.69 (0.47)
What Matters Index .0001 .08
0 315 3.23 (0.56) 106 3.62 (0.39)
1 348 2.73 (0.87) 57 3.47 (0.49)
>2 396 2.59 (0.82) 37 3.63(0.52)
Device used? .30
Desk/Laptop 1,272 2.80 (0.78)
Other 804  2.86 (0.81)
Patient Enablement Index .0001 .0001
0 488  1.94 (0.61) 23 3.04(0.76)
15 543 2.56 (0.57) 28 3.25(0.58)
6-11 764 3.15 (0.49) 81  3.50 (0.44)
12 386 3.67 (0.39) 81  3.78 (0.30)
Annual income,® § .002
<25,000 297 2.70 (0.88)
25,000-49,999 383 2.73(0.80)
>50,000 1,071 2.86 (0.77)
Region® 12
Northeast 414 2.81(0.79)
Midwest 524  2.89(0.77)
South 634  2.80 (0.84)
West 482 2.79 (0.76)
Survey hard to complete?? .02
Yes 41 2.56 (0.86)
No 1,057  2.84 (0.76)
If your doctor had these .0001
survey results would it
help your care??
Yes 670  3.00 (0.72)
No 428 2,57 (0.77)

2 ltems were not included in the clinical sample questions fielded in conjunction with the measure.
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adds value, and thus complements more global assess-

ments of primary care, such as having a usual source of
care.*** The PCPCM also may be useful in research

and quality improvement work in
which reducing respondent bur-
den is important. In its brevity,
the PCPCM complements other
patient-reported measures of
primary care that measure fewer
domains, but with multiple items
per domain, 92022234148 o that
measure aspects of primary care
for specific purposes.*>#7:49.50

The PCPCM shows encour-
aging psychometric properties,
but further reliability testing
in other samples is warranted.
Additional assessment of con-
current and predictive valid-
ity would add to the validity
assessed in this paper. The
samples used for the analyses
presented here are useful for
assessing the psychometric prop-
erties of the new measure, but
further reliability and validity
assessments in diverse clinical
samples are needed to assure
measure robustness.

In the meantime, the
PCPCM can be used in research
and quality improvement efforts
to understand the mechanisms
by which primary care affects
outcomes for patients, health
care systems, and populations. It
can be administered after visits
or to populations of patients.
Both the total score and individ-
ual items can be used to inform
clinicians, patients, and health
care system efforts to focus
attention, energy, time, and Sys-
tematic support on what matters
beyond narrow measures of dis-
ease, satisfaction, or care volume.
Future research should compare
PCPCM to other measures used
to predict health and health care
use outcomes. Pending these
comparisons, the conciseness
of the PCPCM has potential to
reduce the current large mea-
surement burden by replacing
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measures that are longer or that do not as squarely rep-
resent core domains that have been identified as impor-
tant by patients, clinicians, and policy makers.

To read or post commentaries in response to this article, see it
online at http://lwww.AnnFamMed.orglcontent/17/3/221.
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