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Abstract

Background/Objective—Most older adults have multiple chronic conditions which lead to 

costly care that requires coordination across specialties. Yet many in the U.S. use a specialist 

physician rather than primary care as their predominant provider of ambulatory visits (PPC). As 

new physician payment models are designed under the Medicare and Chip Reauthorization Act 

(MACRA), information on whether specialists deliver care as efficiently as primary care to this 

high cost, high need population is needed. We test whether primary care versus specialty PPC is 

associated with better outcomes for older adults with multimorbidity.

Design—Observational study using propensity-score matching.

Setting—Fee-for-service Medicare, 2011–2012.

Participants—Beneficiaries over age 65 with multimorbidity.

Measurements—The independent variable was an indicator for having a specialty (versus 

primary) care PPC. Main outcomes were one-year mortality, hospitalization, and standardized 

expenditures, ambulatory visit patterns.

Results—In 3,934,942 beneficiaries with multimorbidity, two-thirds had a primary care provider 

as their PPC. Patients with a specialty PPC compared to primary care PPC had higher 

hospitalizations (40.3 more per 1,000) and higher spending ($1,781 more per beneficiary) but little 

meaningful difference in mortality (0.2% higher) or preventable hospitalizations. Spending 

differences stemmed from professional fees ($769 higher per beneficiary), inpatient stays ($572 

higher per beneficiary) and outpatient facilities ($510 higher per beneficiary). All p-values <.001. 

In addition, people with a specialist versus primary care PPC had lower continuity of care and saw 

a greater number of providers.

Conclusions—Older adults with multimorbidity with a specialist as their main ambulatory care 

provider had higher spending and lower continuity of care but similar clinical outcomes as patients 

whose PPC was in primary care.
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INTRODUCTION

New payment models, such accountable care organizations (ACOs) and patient-centered 

medical homes (PCMH), put a premium on people using primary care providers, as opposed 

to specialty care, as their longitudinal provider of care. In the United States, family practice 

and general internal medicine are commonly considered the primary care providers for 

adults, although other specialties have advocated for taking on that role.1–3 A recent 

Dartmouth Atlas report, however, shows that 43% of older fee-for-service Medicare 

beneficiaries see a specialty physician for the majority of their outpatient visits.4 Using a 

specialist as the predominant provider varied widely across the US, from 27–58% across 

hospital referral regions.4 In this context, shifting the organization of care toward primary 

care may be challenging in some areas of the country, which may limit diffusion of 

alternative payment models.

While the idea that primary care providers are better positioned to coordinate care and 

generate better outcomes at lower costs is appealing, the evidence suggesting that specialty 

matters in achieving those outcomes is controversial. A series of studies attempted to 

determine whether the quality of care delivered by primary care specialties is different from 

that delivered by specialists.5–11 Broadly summarized, there are some differences within 

specific domains, such as better disease-specific guideline adherence if treated by specialists 

but better global preventive care if treated by primary care. Yet, firm conclusions about 

quality remain elusive and the effect on spending has not been evaluated.5,7,12–15

One group of patients for whom use of primary care as the predominant provider may be 

particularly important is people with multimorbity, having more than one major chronic 

illness.16 Several disparate clinical specialties are involved in the care of people with 

multimorbidity, which creates the need to align competing disease management 

recommendations.17 Such patients are also high risk for preventable hospitalizations and are 

among the costliest to treat.18,19 The existing literature about physician care focuses on one 

disease at time and cannot address the additional complexity posed by multimorbid 

patients. 15

In this study, we test whether having a primary care provider versus all other specialies as 

the predominant provider of care was associated with better outcomes among older adults 

with multimorbidity. The predominant provider of care (PPC) is defined as the doctor or 

nurse practitioner the patient saw most for ambulatory visits. Our analysis does not consider 

which specialty the provider or patient believes holds this role, but instead the provider who 

likely has the most influence over care by virtue of having the most contact. We test whether 

having primary care PPC is associated with lower mortality, hospitalization, or spending 

compared to having a specialist as PPC. We also evaluate whether ambulatory care visit 

patterns and fragmentation differ based on specialty of PPC.
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METHODS

Study population

We first identified Medicare beneficiaries who were age 65 or older on January 1, 2011, and 

had full Parts A and B coverage without any Medicare Advantage enrollment. We then used 

2011 inpatient and outpatient claim records to identify whether they had each of 18 chronic 

conditions (see Appendix Table 1, ICD-9 Codes for Chronic Conditions). Conditions were 

identified by the presence of selected ICD-9 codes on two outpatient claims 7 days apart or 

one inpatient claim.

Participants were included in the study if they resided in the community (i.e. spent fewer 

than 100 days in a nursing home according to the Minimum Data Set20) and had two or 

more chronic conditions. We also required participants to be alive on January 1, 2012 with 

the same Medicare enrollment criteria while alive in 2012.

Predominant provider of care

We adapted methods from previous work to identify the PPC21 for each patient in 2011 as 

the provider seen most for ambulatory visits. We classified the specialty of PPC as primary 

care providers (family or internal medicine, geriatrics or nurse practitioner (NP)) versus all 

other specialties. For NPs, administrative data do not distinguish those who practice in a 

specialty versus primary care setting. We categorized them as primary care because 86.5% 

of NPs have primary care focus.22

Outcome Measures

Outcomes measured in 2012 included mortality, utilization of inpatient and outpatient 

services, and Medicare expenditures. Death was obtained from the Beneficiary Summary 

File. Hospitalizations were categorized as medical or surgical admissions based on Medicare 

Severity Diagnosis Related Groups. Ambulatory care sensitive condition (ACSC) 

hospitalizations, which represent conditions for which hospitalization might be avoided if 

the patient receives timely and adequate outpatient care, were identified using the Agency 

for Healthcare Research and Quality’s Prevention Quality Indicators (PQI).23 We used the 

overall composite (PQI 90), the acute composite (PQI 91), the chronic composite (PQI 92) 

and each PQI condition separately.

We standardized Medicare payments to adjust for differences in Medicare reimbursement24 

and examined spending by category: total, inpatient (MedPAR), physician/supplier (Carrier), 

outpatient facility, home health, hospice, and durable medical equipment. We further report 

Medicare Part B payments by Berenson-Eggers Type of Service (BETOS) category.25

As a secondary analysis, we characterized the ambulatory care patterns including differences 

in number of total, primary care, and specialty care visits, number of different clinicians 

seen, percent of visits to the predominant provider (called usual provider of care in other 

studies26) and continuity of care (measured by the Bice-Boxerman continuity of care index 

which ranges from 0 to 1 from lowest to highest27). These ambulatory care measures were 

based on evaluation and management visits.
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Covariates

From the 2011 Beneficiary Summary File, we obtained patients’ birthdate, sex, race/

ethnicity, Medicare-Medicaid dual eligibility and ZIP Code of residence. We linked patients’ 

ZIP Code of residence to hospital referral region (HRR) and the 2010 Census Tract to obtain 

median household income.

Statistical Analysis

We first examined characteristics of the study population by specialty type of the 

predominant provider of care (PPC) using descriptive statistics. We applied propensity score 

matching methods to balance the differences in observable patient characteristics. Propensity 

scores are an approach used in non-randomized studies to get the comparison groups as 

similar as possible based on observable characteristics. We used a logistic regression model 

to estimate the probability (propensity score) that the PPC was a primary care provider 

versus specialist. Covariates in the baseline year were selected based upon their potential to 

predict specialty of PPC including patients’ age, sex, race, dual eligible status, median 

census tract income, 18 pre-existing chronic conditions, number of ambulatory visits, 

medical admissions, surgical admissions, and hospital referral region.

We then performed 1-to-1 nearest neighbor matching with replacement based on the 

propensity score. To test our approach and maximize number of matches, we repeated the 

matching process without the replacement option, using calipers, and using the logit of the 

propensity score, each of which impacted fewer than 100 cases of the matched sample. 

Outcome comparisons based on the propensity-score matched groups are valid only if the 

groups have similar distributions of measured baseline covariates. We tested balance by 

comparing baseline characteristics in the matched groups using the standardized difference. 

A value greater than 0.1 difference indicates potentially meaningful imbalance.28 Based on 

the matched sample, differences in average outcomes between primary care and specialist 

PPC were evaluated by t-statistics.

Analyses were conducted using SAS V9.3 (SAS Institute Inc., Cary, NC) or STATA v13.1 

(Stata Corp, College Station, TX). The Dartmouth College Committee on the Protection of 

Human Subjects approved this study.

RESULTS

Among 25.7 million Medicare fee-for-service elderly beneficiaries in 2011, 22.3% had 

multimorbidity. After restricting to those with multimorbidity living in the community and 

eligible in 2012 as well, our final sample included 3,924,942 beneficiaries. Two-thirds of 

patients with multimorbidity had a primary care provider as their PPC (Table 1); 14% saw 

only primary care and 18% saw only specialties. Overall, without propensity score 

matching, patients with primary care PPC were older (77.3 vs. 76.1 years old), less likely to 

be male (43.8% vs. 51.3%), more likely to be dually eligible for Medicare and Medicaid 

(20.4% vs. 14.5%), more likely to have diabetes (56.9% vs. 49.3%) or dementia (25.0% vs. 

16.5%), more likely to live in communities with lower incomes (average median household 

income $53,866 vs. $58,563) and had higher rates of medical and lower rates of surgical 
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discharges in 2011 compared to patients of specialty PPC. All p-values for differences are < 

0.01. The propensity-score matching successfully balanced the observable patient 

characteristics when comparing primary care PPC and specialty PPC groups in the baseline 

year (Table 1).

Figure 1 shows that the majority of patients with multimorbidity had one of two primary 

care specialties as their PPC: 35.0% had general internal medicine and 28.3% had family 

medicine. The specialists used most commonly as a PPC were cardiologists (9.0%), 

followed by hematologists/oncologists (3.9%) and a mix of other specialties each under 2% 

(20.0%). The specific conditions a person with multimorbidity had influenced use of a 

specialist as PPC. For example, cardiologists were the PPC for 18.0% of patients with 

coronary artery disease and 14.8% of patients with congestive heart failure, but were the 

PPC for only 7.9% of patient with diabetes and 5.5% of patients with dementia.

Table 2 shows the difference in outcomes between primary care PPC and specialty PPC 

based on the matched samples. For each of the clinical outcomes, primary care is favored but 

the differences are quite small albeit statistically significant due to the large sample size. 

Compared to patients with a primary care PPC, patients with a specialty PPC had higher 

mortality (0.2% absolute p<.001, or 2% relative difference), higher hospitalizations (40.3 per 

1,000 higher, p<.001) and ambulatory care sensitive admisions (7.8 per 1,000 higher, p<.

001). The lack of a strong association with ACSC admissions is further shown by 

differences that are dependent on the specific type of ACSC. While the clinical differences 

are small, the spending differences are large with $1,781 higher (p<.001) per beneficiary 

total spending among people whose PPC was a specialist.

The lower spending of primary care PPC patients stemmed from professional fee payments 

($769 less per beneficiary, p<.001), hospitals ($572 less per beneficiary, p<.001) and 

outpatient facilities ($510 less per beneficiary, p<.001). On the other hand, patients with 

primary care PPCs spent more on services devoted to late stage disease or disability: hospice 

($85 more per beneficiary, p<.001) and home health ($47 more per beneficiary, p<.001). The 

difference in professional fees was driven largely by visits, procedures, and the 

miscellaneous category of “other” that includes services such as ambulance transfers, vision 

and hearing care, chemotherapy or other drugs, and chiropractic care.

We examined further how visit patterns differed between people with a primary care versus 

specialty care PPC. While having only slightly higher number of total ambulatory visits, 

people with a specialist as their PPC had lower continuity of care measured both by the 

continuity of care index (24% lower, p<.001) and the percentage of visits delivered by the 

patient’s PPC (48.3% vs 55.7%, p<.001), and they saw a greater number of unique providers 

(5.1 vs 4.6, p<.001).

Sensitivity analysis

We tested the sensitivity of results to patients changing specialty of PPC between 2011 and 

2012. Of the 24.5% of patients for whom this occurred, 12.9% changed from primary care to 

specialty and 11.7% changed from specialty to primary care. The number that switched into 

primary care and into specialty were about equal and these two groups had complementary 
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characteristics such that the distribution of sociodemographic and illness characteristics do 

not change between the baseline and outcome year. People who switched to or from a 

specialist PPC were younger, more likely to have surgical admissions, more likely to live in 

wealthier ZIP codes, more likely to be white, were less likely to be dual-eligible, and had 

slightly higher HCC than those who did not switch (Appendix Table 2, Comparison of 

Characteristics when Switched PPC). When we excluded people who switched, the 

association between specialty of PPC and spending was similar to the main results but the 

slight differences in mortality and hospitalizations now favored specialists PPC over primary 

care (Appendix Table 3, Outcomes Excluding Beneficiaries who Switched PPC). The 

magnitude of the mortality difference was small, as in the main analyses, which we interpret 

in both the analyses as having limited, if any, clinical importance.

Discussion

Among older adults who have multiple chronic conditions, having a specialists as the 

predominant provider of care is common (32% of people). Using a primary care provider as 

the clinician seen most in the ambulatory setting had similar clinical outcomes as measured 

by potentially preventable hospitalizations and mortality, with a slightly favorable difference 

of 0.2% compared with the baseline mortality of about 10%. Medicare expenditures, 

however, were higher when the predominant provider of care was a specialist, due largely to 

use of visits, tests and imaging but also due to higher risk of hospitalization. If the $1800 

spending difference were applied to all 4 million Medicare fee-for-service beneficiaries in 

the community with multiple conditions, it would translate into $7 billion.

Limitations of Interpretation

The biggest challenge to interpreting our findings is the potential for selection bias based on 

how and why patients may choose (or be referred) to see primary care or specialists. We 

used propensity score matching techniques to address any differences on observable 

characteristics. The balance in observable factors was excellent, achieved partly because the 

groups were similar even before the match. The limitation of this approach, however, is that 

there may be unmeasured factors, such as severity of illness or functional impairment, and 

local unmeasured factors, such as availability of specialities, that influence who a patient 

sees. We addressed the second concern by including hospital referral region of residence in 

the propensity model to account for differences in access and norms around use of specialty 

services that are difficult to measure directly.34 In Medicare claims, we are unable to 

measure disease severity or presence of functional impairment so there is the potential for 

residual confounding, that is, one group could have higher unmeasured illness burden. But 

the near identical number of chronic conditions and similar HCC scores even before 

applying matching suggests that any residual confounding is not likely to be large.

Another factor that could influence the results is the use of a prospective design which was 

necessary to overcome endogeneity of results. Patients could change from predominantly 

seeing a primary care provider to a specialist from year one to two. This is most likely to 

occur when a person has had a new, serious diagnosis such as an acute myocardial infarction 

or cancer during the period. The sensitivity analysis excluding people who switch 
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predominant provider specialty is likely more subject to selection bias than the main study, 

but, the results of this sensitivity analysis were largely consistent with the main results. 

While the results on mortality and total hospitalizations changed sign such that specialty 

care was now favored, the magnitude was small, as in our baseline analysis, which we 

interpret as showing little, if any, clinical importance in both analyses.

Interpretation in Context of Prior Research

In terms of clinical outcomes, prior studies suggest that specialty has mixed results on 

disease-specific quality measures29 and we find that on clinical outcomes of mortality and 

ACSC hospitalization there appears to be little difference between having primary care 

versus a specialist at the predominant provider. Prior studies, however, have not assessed 

spending. Our findings suggest that while clinical outcomes are not substantially dfferent, 

spending is 9% lower when primary care providers act as the predominant provider of 

ambulatory care. Primary care providers are achieving similar clinical outcomes with fewer 

resource inputs, or said another way, appear to be more efficient in the use of resources and 

hence may provide better value. The magnitude of these savings is greater than many 

reforms designed to achieve savings in Medicare.30,31

Positioning primary care as the central provider for people with multimorbidity has intuitive 

strength as a solution to better coordination. In fact, we find that in usual fee-for-service 

practice as it occurs across the U.S., continuity of care is higher and number of unique 

physicians involved in care is lower when primary care is the predominant provider, but 

those visit patterns do not directly equate with providing better care coordination. It remains 

possible that a provider who is seen less frequently may be providing a coordinating role 

through asynchronous care (such as phone calls and email). Our inability to observe these 

behaviors and inability to know how a patient views each provider is why we chose to use 

the new term of “predominant provider” which highlights opportunity for influence through 

visits rather than assuming that any given provider, regardless of specialty, is taking on the 

primary role of coordination.

Implications for Clinical Care and Policy

The implications of these results for people seeking care are important to consider. People 

with a higher burden of chronic disease may be using specialists as their main source of 

care 4,32: the question is whether the specialist themselves recognize that they are in that 

role. Survey evidence shows that specialists are less likely to self-identify as the primary 

provider of care than they did in years past.32 Specialist may find themselves managing 

conditions far from their area of expertise and needing to connect with disciplines that are 

not central to their usual practice, such as home health services, behavioral health care and 

social services. Importantly, there may be a trade-off between the expertise of primary care 

in coordinating care and the expertise of specialists in disease-specific management, 

although our study does not find a difference in mortality.

The spending differences when primary care versus specialists are the predominant provider 

also have implications for initiatives such as ACOs and PCMH that are based on primary 

care specialties being in a central role. This study suggests that major clinical outcomes like 
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mortality and hospitalization may not be improved by reorienting local care systems around 

primary care, but spending may be lower. Many initiatives focus on disease management to 

reduce hospitalizations and readmissions. Yet our findings suggest additional value may be 

gained by focusing on the efficiency of ambulatory care delivery itself.

The high frequency of specialists as the PPC also has implications for efforts to increase 

participation in Alternative Payment Methods under the Medicare and Chip Reauthorization 

Act (MACRA).33 Under MACRA, physician incentives are designed to encourage 

participation in Alternative Payment Models which currently include ACOs and 

Comprehensive Primary Care models, both of which place high value on primary care. Yet 

specialty of the predominant provider of care varies strongly across hospital referral regions 

as shown in The Dartmouth Atlas – there are some regions in Louisana, Texas, and Florida 

where the majority of older adults see a specialist as their predominant care provider.4 The 

proportion of older adults with multimorbidity who see a specialist as their PPC varies from 

21–57% across hospital referral regions.4 New payment incentives that encourage 

organization around primary care may face steeper challenges to dissemination in regions 

where specialists play a more dominant role.

In summary, one third of older adults with multimorbidity use specialty physicians as their 

predominant provider of care. Clinical outcomes of mortality and ACSC admissions are 

similar, but these patients tend to use more resources to achieve these results at higher cost. 

This study suggests that expansion of new models of care that encourage concentration of 

visits in primary care may not be associated with better clinical outcomes but may achieve 

cost savings among elders with multimorbidity.
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Figure 1. 
Specialty of the Predominant Provider of Care for Older Medicare Beneficiaries with 

Multimorbidity, Overall and Stratified by Presence of Specific Conditions
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Table 3

Patterns of Ambulatory Visits when Primary Care vs Specialty Care is the predominant provider of care 

(PPC).

Specialty of Predominant Provider of Care

Primary care Other Specialty p-value

Ambulatory care visits per person 13.1 13.5 <.001

Number Visits to Primary Care 7.3 4.4 <.001

Number Visits to Specialists 5.3 8.7 <.001

Number of unique doctors seen 4.6 5.1 <.001

Continuity of care score 0.37 0.28 <.001

Percent of visits to PPC 55.7% 48.3% <.001

Percentage of Visits to Specialty Care 37.5% 65.0% <.001
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