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Abstract
Background—Valid measurement of physician performance requires accurate identification of
patients for whom a physician is responsible. Among all patients seen by a physician, some will be
more strongly connected to their physician than others, but the effect of connectedness on measures
of physician performance is not known.

Objective—To determine whether patient–physician connectedness affects measures of clinical
performance.

Design—Population-based cohort study.

Setting—Academic network of 4 community health centers and 9 hospital-affiliated primary care
practices.

Patients—155 590 adults with 1 or more visits to a study practice from 2003 to 2005.

Measurements—A validated algorithm was used to connect patients to either 1 of 181 physicians
or 1 of 13 practices in which they received most of their care. Performance measures included breast,
cervical, and colorectal cancer screening in eligible patients; hemoglobin A1c measurement and
control in patients with diabetes; and low-density lipoprotein cholesterol measurement and control
in patients with diabetes and coronary artery disease.

Results—Overall, 92 315 patients (59.3%) were connected to a specific physician, whereas 53 669
patients (34.5%) were connected only to a specific practice and 9606 patients (6.2%) could not be
connected to a physician or practice. The proportion of patients in a practice who could be connected
to a physician varied markedly (45.6% to 71.2% of patients per practice; P < 0.001). Physician-
connected patients were significantly more likely than practice-connected patients to receive
guideline-consistent care (for example, adjusted mammography rates were 78.1% vs. 65.9% [P <
0.001] and adjusted hemoglobin A1c rates were 90.3% vs. 74.9% [P < 0.001]). Receipt of preventive
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care varied more by whether patients were more or less connected to a physician than by race or
ethnicity.

Limitation—Patient–physician connectedness was assessed in 1 primary care network.

Conclusion—Patients seen in primary care practices seem to be variably connected with a specific
physician, and less connected patients are less likely to receive guideline-consistent care.

Persistent deficiencies exist in the quality of health care in the United States (1–4). Because
primary care physicians are the first source of health care for most patients to receive preventive
and chronic illness care, efforts to measure and improve quality of care have often focused on
these physicians (5–7). In practice, however, many patients receive episodic care from different
physicians (8–12). Patients without a regular source of care are less likely to receive care
consistent with guidelines (13–20). Continuity of care is a shared responsibility between
physicians and patients. Even if physicians or practices treated all patients similarly, patients
vary in their ability and willingness to adhere to recommendations.

Performance measures originally designed for use in large populations are increasingly used
to assess the quality of practices and individual physicians. One concern with this approach is
that physicians who care for patients who are less willing or able to adhere to recommendations
will seem to perform less well. To investigate this possibility, we developed the concept of
physician–patient connectedness. We use the term connectedness to describe the closeness of
the relationship between a patient and an individual physician on the basis of a model predicting
how likely a physician is to identify a patient as “my patient.” We hypothesized that patients
highly connected to a specific physician would be more likely to receive care consistent with
guidelines, according to common performance measures. We further hypothesized that
differences in connectedness may contribute to health care disparities to the extent that
connectedness is correlated with race or ethnicity and insurance status.

We investigated these hypotheses in a network of primary care physicians affiliated with a
large teaching hospital. We used a previously developed and validated algorithm (21,22) to
determine the connectedness of more than 150 000 patients with a specific physician. The
algorithm used the designated primary care physician field from the practice registration system
along with patient age, time since most recent visit, and in-state residence. We then examined
variation in the proportion of connected patients among practices and the association of
connectedness with the performance of commonly used measures of health care quality.

Methods
Study Setting and Sample

The Massachusetts General Hospital (Boston, Massachusetts) adult primary care network
includes 181 primary care physicians working in 13 clinically and demographically diverse
practices (4 community health centers and 9 hospital-affiliated practices). The practices use
the same electronic billing and scheduling systems, and physicians have the same
compensation plan and staffing resources. Patients must designate a primary care physician
when registering for care. We identified all patients with a visit to 1 of these practices from 1
January 2003 to 31 December 2005 by using electronic billing records. During this time, 169
024 unique patients were seen for 994 431 visits. We excluded patients if they were younger
than 18 years (n = 1924), had died (determined on the basis of review of social security records)
(n = 2817), or were registered as having a primary care physician outside of the Massachusetts
General Hospital network (n = 8693). The Massachusetts General Hospital institutional review
board approved the study.
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Connecting Patients With Primary Care Physicians and Practices
Figure 1 shows the process used to connect patients with a specific physician or practice. We
previously developed and validated an algorithm to connect patients with a specific physician
by having 18 primary care physicians review a list of all patients seen over 3 years (mean, 1029
patients per physician; range, 226 to 2372 patients per physician) and designate which patients
they considered to be “my patient” (21,22). The algorithm primarily uses the primary care
physician designee field from the hospital registration system. However, as a stand-alone
variable, its specificity (84.9%) would result in too many patients on a list being incorrectly
identified as being connected to that physician (21). As a result, the final algorithm combined
the primary care physician designee field with a logistic regression model that included patient
age, time since most recent visit, in-state residence, and “physician practice style” (21). We
defined the physician practice style variable according to the proportion of all visits by patients
registered to the physician. Thus, physicians who were the registered provider for at least 70%
of the patients they saw were categorized as following a solo-practice style, whereas physicians
who were the registered provider for fewer than 70% of the patients they saw were designated
as having a collaborative-practice style. The model variables were designed to provide a highly
specific list of patients for a given physician (overall specificity, 93.7%; positive predictive
value, 96.5% [range, 90.1% to 100%]) (21).

Patients who could not be connected to a specific physician were connected to the primary care
practice in which they received most of their care. Patients were not connected to a specific
physician because they had a primary care physician in a given practice but did not meet
threshold criteria (using the patient–physician connectedness algorithm), were only seen by
physicians other than their registered primary care physician, were followed by a resident
physician, or received care in a given practice but were not registered with a primary care
physician in that practice. Patients who were followed by a resident physician were assigned
to the practice in which the resident provided care. We developed criteria for connecting
patients to individual practices by consensus in collaboration with physician practice
representatives (Table 1). Patients who could not be assigned to either a physician or a practice
with these methods were designated as “unconnected.”

Patient and Provider Characteristics and Performance Measures
We obtained data from an electronic record repository for Massachusetts General Hospital and
affiliated institutions (23). Available patient characteristics included date of birth, sex, race or
ethnicity, primary language spoken, insurance status, number of outpatient office visits during
the previous 3 years, and months since most recent out-patient visit. We obtained physician
characteristics (age, sex, practice location, and years since medical school graduation) from
the hospital registrar database.

Physician performance measures focused on cancer screening and chronic disease
management. Cancer screening measures were mammography for women age 42 to 69 years
in the previous 2 years and without previous bilateral mastectomy; Papanicolaou cervical
screening in the previous 3 years for women age 21 to 64 years without hysterectomy; and
colonoscopy within 10 years, sigmoidoscopy or double-contrast barium enema within 5 years,
or home fecal occult blood testing within 1 year for patients age 52 to 69 years without total
colectomy. For patients with diabetes, we assessed 2 measures: hemoglobin A1c (HbA1c) and
low-density lipoprotein cholesterol measured in the previous year (24). For patients with
coronary artery disease, we assessed low-density lipoprotein cholesterol measured in the
previous year (25). For persons who had HbA1c and low-density lipoprotein cholesterol testing,
we also assessed the most recent value available and categorized HbA1c level as less than 8.0%
or not and low-density lipoprotein cholesterol level as less than 2.59 mmol/L (<100 mg/dL)
or not (26). We extracted data for these measures from electronic laboratory and imaging

Atlas et al. Page 3

Ann Intern Med. Author manuscript; available in PMC 2010 November 8.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



reports or billing data within the Partners Healthcare System on the basis of Healthcare
Effectiveness Data and Information Set criteria (27).

Statistical Analysis
We first grouped patients by connectedness status and compared characteristics of physician-
connected, practice-connected, and unconnected patients. To account for the repeated measures
of patients from the same physician, we used generalized estimating equations techniques with
compound symmetry correlation structure (PROC GENMOD [SAS, version 9.1.3, SAS
Institute, Cary, North Carolina]) (28) in all statistical analyses for clustering effects. The
physician was considered as the unit of cluster for physician-connected patients, and each
patient was considered as an individual cluster for practice-connected patients. Because of the
variability among practices, we included practice as a fixed effect in each model. Chart review
revealed that many unconnected patients were transitioning in or out of the primary care
network (unpublished data). Because we could not obtain performance measures done outside
of our network for most of these transitional patients, we excluded this group from further
analyses. We then compared proportions of completed performance tests among physician-
connected and practice-connected patients. We also included patient age, sex (when
applicable), race or ethnicity, insurance status, and number of practice visits over 3 years in
the models to adjust for potential confounders. We assessed comorbid conditions by using the
Charlson Comorbidity Index from medical problems listed in the patient’s electronic medical
record (excluding 1 practice for which this information was unavailable) (29).

We did many secondary analyses to examine the effect of connectedness on clinical
performance measures in relevant subpopulations. First, because commercial managed care
plans require patients to select a primary care physician and patients may have fewer cost
barriers to obtaining care, we assessed outcomes in those who were commercially insured.
Second, because of the strong association between the number of practice visits during 3 years
and patient–physician connectedness, we stratified outcomes on the basis of the number of
practice visits among eligible patients into high, middle, and low tertiles. Third, we stratified
outcomes by patient race or ethnicity because initial analyses showed that this variable was
strongly associated with patient connectedness. Fourth, we examined chronic disease
management outcomes in patients who had a visit to the physician or practice in the past year
to exclude persons who may have primarily received their chronic disease care outside of our
practice network. Fifth, we examined the effect of connectedness when patients of resident
physicians were excluded because they may provide different quality of care from established
attending physicians. Sixth, we compared models with and without the Charlson Comorbidity
Index to determine whether adjusted results were affected by differences in patients with
comorbid conditions. Finally, we excluded patients (n = 2173) of physicians who joined or left
the network during the study period (transitioning physicians).

Role of the Funding Source
The National Cancer Institute and the Massachusetts General Hospital Primary Care
Operations Improvement Program provided funding for the study. The funding sources had no
role in the design, data collection, analysis, interpretation, implementation, or conduct of the
study; drafting, revision, or approval of the manuscript; or the decision to submit the manuscript
for publication.

Results
Physician and Practice Characteristics

The 181 primary care physicians in our 13-practice network had been physicians for
approximately 20 years (median, 18 years); 48.1% were women, and 64.1% practiced in a
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collaborative-practice style. Twenty-nine transitioning physicians had an average panel of 75
physician-connected patients (range, 1 to 366), whereas the remaining 152 physicians had an
average panel of 593 physician-connected patients (range, 22 to 2297). Resident physicians
cared for 6.6% of patients seen in these practices.

Patient Characteristics
Of 155 590 eligible patients, 92 315 (59.3%) were connected to a specific primary care
physician (physician-connected), 53 669 (34.5%) were connected to a specific practice
(practice-connected), and 9606 (6.2%) could not be assigned to either a physician or a practice
(unconnected). Patient characteristics varied significantly by connectedness (Table 2).
Physician-connected patients were significantly older; were more likely to be women, non-
Hispanic white, and English speaking; and had significantly higher Charlson Comorbidity
Index scores than practice-connected patients (P < 0.001). Physician-connected patients were
much more likely to be insured by a managed care plan or Medicare, whereas practice-
connected or unconnected patients were more likely to be either uninsured or insured by
Medicaid (P < 0.001).

Variation in Connectedness Among Practices
Figure 2 shows the proportion of physician-connected patients for each of the 13 primary care
practices. The percentage of physician-connected (45.6% to 71.2%), practice-connected
(24.0% to 49.8%), and unconnected (4.2% to 9.7%) patients varied considerably across
practices (P < 0.001). Patients seen in community health centers were less likely to be connected
to a physician than patients seen in private practices (56.8% and 60.4%, respectively; P <
0.001).

Performance Measures and Physician Connectedness
Adjusted cancer screening rates were significantly higher for physician-connected patients
(P < 0.001) (Table 3). For example, mammography was done among eligible women in 78.1%
of physician-connected patients and 65.9% of practice-connected patients. These results did
not change when we excluded patients of transitioning physicians or resident physicians or
when the model included a variable controlling for the Charlson Comorbidity Index. However,
there was an interaction between Charlson score and patient–physician connectedness, with a
larger difference in performance measures between physician-connected patients and practice-
connected patients for patients with a Charlson score of 0 than for those with a score of 1 or
more.

Among 9632 diabetic patients, adjusted HbA1c screening rates were significantly higher in
physician-connected patients (90.3% vs. 74.9%; P < 0.001) (Table 3). We found similar results
for low-density lipoprotein cholesterol testing, although overall rates were lower (83.2% vs.
61.2%; P < 0.001). For patients who had testing done, more physician-connected patients had
HbA1c scores less than 8.0% (74.7% vs. 70.5%, P = 0.004), but the adjusted percentage with
low-density lipoprotein cholesterol levels less than 2.59 mmol/L (<100 mg/dL) were similar
among physician-connected and practice-connected patients. Among 6612 patients with
coronary artery disease, low-density lipoprotein cholesterol levels less than 2.59 mmol/L (<100
mg/dL) were again significantly higher for physician-connected than practice-connected
patients (81.7% vs. 61.2%; P < 0.001), but the adjusted percentage with low-density lipoprotein
cholesterol values less than 2.59 mmol/L (<100 mg/dL) did not differ by connectedness.
Examining only patients who had a visit to the physician or practice in the past year did not
change our findings. Excluding patients of resident physicians in most cases further reduced
the rates for the practice-connected group, whereas excluding patients of transitional physicians
slightly increased rates for the physician-connected group.
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Performance Measures for Managed Care Patients
When we limited the analysis to patients with commercial managed care insurance (n = 47 422
[30.5%]), we found smaller differences, but several were still clinically and statistically
significant (Table 3). For example, colorectal cancer screening was done in 77.1% of eligible
physician-connected patients and 69.5% of practice-connected patients (P < 0.001). However,
for cervical cancer screening, the absolute difference was small (90.6% vs. 90.0% for
physician- and practice-connected patients, respectively) and not statistically significant (P =
0.37). Among patients with diabetes (n = 1755), rates of HbA1c and low-density lipoprotein
cholesterol screening were significantly higher in physician-connected patients, but the
percentage who achieved specified levels was similar.

Patient–Physician Connectedness and Visit Frequency
To examine whether the effect of physician connectedness on performance measures was
independent of visit frequency, we examined outcomes stratified across tertiles of practice
visits (Table 4). Adjusted cancer screening rates were significantly higher for physician-
connected patients than for practice-connected patients within each visit tertile. Similarly, for
patients with diabetes or coronary artery disease, screening rates were significantly higher for
physician-connected patients within each visit tertile.

Race and Ethnicity
Racial and ethnic minorities were less likely than non-minority patients to be physician-
connected (Figure 3) and less likely to receive guideline-adherent care by our performance
measures. Overall, disparities in performance measures were much greater by patient–
physician connectedness status within race or ethnic category than the differences across race
or ethnicity categories (Figure 4). For example, for breast cancer screening rates, the magnitude
of the disparity between non-Hispanic white and black women was smaller (absolute
difference, 2.7% in physician-connected patients and 1.1% in practice-connected patients)
compared with that between physician-connected and practice-connected women (absolute
difference, 12.3% for non-Hispanic white women and 10.7% for black women). Similarly, for
colon cancer screening, the magnitude of the disparity between non-Hispanic white patients
and black patients was minimal (absolute difference, 1.1% in physician-connected and −0.1%
in practice-connected patients) compared with that between physician-connected and practice-
connected persons (absolute difference, 13.8% for non-Hispanic white patients and 12.6% for
black patients).

Discussion
We examined the relationship between physician connectedness and measures of physician
performance by categorizing all patients seen in a large primary care network on the basis of
their connectedness to a specific primary care physician. Our results indicate that many patients
did not have a close continuous relationship with their designated primary care physician, the
prevalence of physician-connected patients was variably distributed between practices, patients
without a close relationship with a specific physician were less likely to complete
recommended testing for preventive and chronic illness care, and differences in performance
measures by race or ethnicity were smaller than differences in patient–physician connectedness
within racial or ethnic groups. Controlling for patient–physician connectedness attenuated
some differences among racial and ethnic groups in the receipt of guideline-recommended
care.

Most definitions of primary care include reference to a continuous longitudinal relationship
(5,30). Although patients may have different preferences for continuous longitudinal
relationships, with some patients preferring to avoid this type of arrangement altogether,
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primary care physicians can do much to promote greater connectedness with their patients
(31–33). Nonetheless, a close continuous relationship requires the active participation of both
the patient and the physician. We developed a novel method to define how closely patients
were connected to physicians. This method used a prediction model that was based on the
physician’s assessment, regardless of whether patients having office visits with them actually
belonged in their panel. Although similar to measures of continuity (15,17,18,32), our measure
differed because it was validated against physicians’ assessments of who they considered to
be “my patient.” Our measure was also based on data obtained as part of usual care and can
therefore be applied routinely to categorize all patients seen in a network. The validation did
not ask the physician to identify their adherent patients but rather to identify all of the patients
in their panel (21). Although this method has some distinct and important limitations, the results
suggest that physician connectedness may play an important role in understanding measures
of physician performance.

Among the more striking findings of our study was the extent to which patients who were
connected to a specific physician were more likely to receive guideline-recommended care
than patients who were not connected to a specific physician. This finding is consistent with
previous studies that demonstrated the benefit of a regular source of care on the likelihood of
received guideline-recommended care (14,15,19,34,35). However, studies comparing patients
with and without a regular physician show better access to care (17,18,36,37) but less consistent
results on guideline-recommended care (38–41). In addition, almost all studies examining
continuity of care have used patient survey data for determining continuity of care. Thus, while
useful for addressing health policy questions, such patient-derived measures would be difficult
for health care systems to apply to their large patient populations for ongoing quality
assessment and improvement programs.

Patients who were connected to a physician were more likely have insurance, speak English,
and be non-Hispanic white. This strong relationship between patient–physician connectedness
and race or ethnicity suggests that disparities in care may be mediated in part by the degree of
connectedness to primary care physicians (42,43). While some residual differences remained
between groups, we found that connectedness was associated with larger disparities in
screening rates than was race or ethnicity. The process of establishing a strong relationship
with a specific physician may represent an important key to understanding disparities in care
(13). Greater insight into the role of patient-, provider-, or practice-level barriers to establishing
a closely connected primary care relationship may lead to improved quality of care for
vulnerable patients (44).

The primary care physician is a key target of quality improvement efforts, such as pay-for-
performance (45–47). A key assumption in such programs is that patients who prefer not to
(or cannot) follow a physician’s recommendations will be relatively equally distributed among
physicians or practices. We found that the proportion of patients who were connected to
physicians varied widely among practices. This variation may reflect differences in practice
organization, physician practice styles, or patient characteristics. Because all our practices have
a uniform management structure with integrated administrative and clinical information
systems and nearly all our physicians have closed panels, variation in practice structure
probably contributed little to the observed variation in patient connectedness. All physicians
in our network receive reminders when patients are due and overdue for all of the measures
used in this study. In addition, practice-based nurses call commercially insured patients and
encourage them to complete these recommended tests. Despite all of these systems designed
to decrease variation, we found the same association between physician connectedness and
performance of guideline-recommended care in the subpopulation of commercially insured
patients.
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The association of connectedness with performance measures underscores the importance of
accurately defining the eligible (or “denominator”) patient population for quality measurement.
As demonstrated in our analysis, many patients receive episodic care from different providers
without necessarily establishing a strong relationship with any 1 provider, even their listed
primary care physician (48,49). Pay-for-performance initiatives are based on the ability to
accurately assign performance measures to practitioners who have some control over the
outcome. Our results suggest that physicians with a relatively low percentage of connected
patients are likely to receive lower scores on performance measures than physicians with a
higher proportion of connected patients. If connectedness is determined in part by patient rather
than just physician or practice characteristics, the disproportionate effect of connectedness on
performance measurement may penalize physicians and practices caring for vulnerable
populations with lower rates of physician connectedness. The potential result may be to direct
resources away from those who care for populations with lower performance scores based on
the patient’s ability or willingness to establish a long-term connection with a physician rather
than the physician or practice’s efforts (7).

Our results must be interpreted in the context of the study design. We did our study in 1 practice
network, and our findings require confirmation in other settings. Although the concept of
continuity of care is well established (5), including continuity with a regular physician, the
approach we used to measure patient–physician connectedness is relatively novel and is but 1
of several possible methods. For example, we based physician connectedness on a physician-
derived standard, but other standards (for example, patient-derived) could also be used (50).
Simpler models to designate connectedness may also be possible, especially in more
homogeneous care delivery settings. Nonetheless, the association of better performance with
closer physician connection will probably remain robust by any valid measure of
connectedness. Physician connectedness was strongly associated with visit frequency, and
higher visit frequency is associated with better results on performance measures. However,
when examined within strata of similar visit frequency, physician-connected patients continued
to have improved outcomes. This argues that the concept of connectedness is more than simply
a reflection of how often a patient is seen. Because we had limited access to tests obtained
outside of our network, we may have underreported performance measures, particularly for
patients with less physician connectedness. For this reason, we did not assess performance
measures in unconnected patients. Nonetheless, we are informed of all tests, even those
conducted outside our system, for our commercially insured patients. Finally, we did not collect
data directly from patients and physicians and thus cannot report on the underlying reasons for
the differences observed.

The concept of connectedness and its relationship to performance measures suggest strategies
to efficiently organize quality-improvement interventions. Although one could simply hold
physicians and practices accountable for assuring connectedness, this does not address relevant
patient preferences. Alternatively, strategies could be implemented that take advantage of
established connectedness patterns. For example, for patients closely connected to a single
primary care physician, complex quality-improvement tasks, such as changing medications on
the basis of laboratory test results, can be designed that rely on the physician as the “care
catalyst” (51). For patients who are not connected to a specific physician, organizational
redesign that uses nonphysician case managers as an alternative to strong patient–physician
connectedness may be an efficient model of care (15,19,52,53).

In summary, many patients in a large adult primary care network were not closely connected
to a specific primary care physician. The proportion of physician-connected patients varied
considerably among practices and was strongly associated with the completion of
recommended tests. In addition, patient characteristics, such as race or ethnicity, were
associated with physician connectedness and with completion of recommended care.
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Context

Continuity of care is a basic tenet of high-quality primary care, but the relationship between
quality of care and the connection between patient and physician has not been rigorously
studied.

Contribution

The researchers defined whether 155 590 adults in a primary care network received most
of their care from a specific physician, practice, or neither. Patients who were connected to
a particular physician were more likely to have received recommended care than patients
who were connected to a practice but not a physician.

Caution

The study involved only 1 network, which is one of many potential definitions of continuity,
and selected quality measures.

—The Editors
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Figure 1.
Method of connecting patients with specific primary care physicians or practices
MGH = Massachusetts General Hospital; PCP = primary care physician. The square boxes
represent the patient population seen in the MGH primary care network and their initial
assessment based on listed provider. The hexagonal boxes represent the algorithms that connect
patients to a specific physician or practice. The rounded boxes represent the disposition of the
primary care population based on patient–physician connectedness.
* Patients younger than 18 years and those who were deceased are also included in this category.
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Figure 2.
Patient connectedness in the 13 practice sites
*Community health center.
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Figure 3.
Patient connectedness, by race or ethnicity.
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Figure 4.
Breast cancer screening rates, by patient connectedness and by race or ethnicity
Adjusted rates of breast cancer screening with mammography in the previous 2 years among
eligible women age 42 to 69 years.
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Table 1

Criteria Used to Define Whether Patients Not Connected to a Specific Physician Were Connected to a Specific
Primary Care Practice

Criterion Response Category*

Listed PCP in practice, but not physician connected

 Patient age

  <40 y >1 total visit to practice in 3 y

  ≥40 y >1 total visit to practice in 2 y

Listed PCP in practice who is a resident physician or preceptor

 Patient age

  <40 y >1 total visit to practice in 3 y

  ≥40 y >1 total visit to practice in 2 y

Listed PCP is listed as “none” or “unknown”

 Patient age

  <40 y >1 total visit to practice in 2 y

  ≥40 y >1 total visit to practice in 1 y

PCP = primary care physician.

*
These responses allowed us to connect a patient with the practice in which they receive the most care.
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Table 2

Patient Characteristics, by Patient Connectedness*

Patient Characteristic
Physician-Connected Patients

(n = 92 315)
Practice-Connected Patients

(n = 53 669)
Unconnected Patients (n =

9606)

Age, y

 Mean (SD) 52.0 (16.4) 39.9 (15.0) 51.6 (15.1)

 Median 51 36 49

Women, n (%) 53 612 (58.1) 30 402 (56.6) 4744 (49.4)

Race or ethnicity, n (%)

 Non-Hispanic white 74 914 (81.2) 37 280 (69.5) 6467 (67.3)

 Hispanic 6436 (7.0) 6013 (11.2) 1218 (12.7)

 Black 4358 (4.7) 3517 (6.5) 610 (6.4)

 Asian 3788 (4.1) 3013 (5.6) 368 (3.8)

 Other 1654 (1.8) 2244 (4.2) 433 (4.5)

 Unknown 1165 (1.3) 1602 (3.0) 510 (5.3)

English as a primary language, n (%) 86 441 (93.6) 48 342 (90.1) 8345 (86.9)

Insurance status, n (%)

 Commercial health insurance 63 950 (69.3) 36 788 (68.5) 5634 (58.7)

 Managed care plan 34 188 (37.0) 12 368 (23.0) 866 (9.0)

 Government insurance 23 413 (25.4) 9432 (17.6) 2137 (22.2)

 Medicare 17 920 (19.4) 4586 (8.5) 1408 (14.7)

 Medicare with secondary Medicaid 3513 (3.8) 1469 (2.7) 398 (4.1)

 Medicaid 5493 (6.0) 4846 (9.0) 729 (7.6)

 No insurance, self-pay 4952 (5.4) 7449 (13.9) 1835 (19.1)

Time since last physician visit, mo

 Mean (SD) 4.4 (4.3) 13.4 (9.5) 29.0 (5.2)

 Median 2.9 11.3 29.7

Practice visits in the past 3 y, n†

 Mean (SD) 7.7 (6.3) 4.2 (4.1) 2.0 (1.7)

 Median 6.0 3.0 1.0

Charlson Comorbidity Index score‡ 7411

 Patients with score, n 68 206 43 473
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Patient Characteristic
Physician-Connected Patients

(n = 92 315)
Practice-Connected Patients

(n = 53 669)
Unconnected Patients (n =

9606)

 Mean score (SD) 0.7 (1.2) 0.4 (0.9) 0.3 (0.8)

*
All P values <0.05 comparing patient-connectedness groups.

†
Any visit to the patient’s primary care physician, another physician, nurse practitioner, or registered nurse.

‡
Among the 12 practices with problem list information available.
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