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ABSTRACT

PURPOSE The impact of comorbidity on use of primary care and specialty services
is poorly understood. The purpose of this study was to determine the relationship
between morbidity burden, comorbid conditions, and use of primary care and
specialist services

METHODS The study population was a 5% random sample of Medicare benefi-
ciaries, taken from 1999 Medicare files. We analyzed the number of ambulatory
face-to-face patient visits to primary care physicians and specialists for each diag-
nosis, with each one first considered as the "main” one and then as a comorbid
diagnosis to another. Each patient was categorized by extent of total morbidity
burden using the Johns Hopkins Adjusted Clinical Group case-mix system.

RESULTS Higher morbidity burden was associated with more visits to specialists,
but not to primary care physicians. Patients with most diagnoses had more visits,
both to primary care and specialist physicians for comorbid diagnoses than for
the main diagnosis itself. Although patients, especially those with high morbidity
burdens, generally made more visits to specialists than to primary care physicians,
this finding was not always the case. For patients with 66 diagnoses, primary care
visits for those diagnoses exceeded specialist visits in all morbidity burden groups;
for patients with 87 diagnoses, specialty visits exceeded primary care visits in all
morbidity burden groups.

CONCLUSION In the elderly, a high morbidity burden leads to higher use of spe-
cialist physicians, but not primary care physicians, even for patients with common
diagnoses not generally considered to require specialist care. This finding calls for
a better understanding of the relative roles of generalists and specialists in the US
health services system.

Ann Fam Med 2005;3:215-222. DOI: 10.1370/afm.307.

INTRODUCTION

he impact of comorbidity on use of services is poorly understood.

One study of Medicare beneficiaries found a relationship between

the number of comorbid chronic conditions and total costs of care,
frequency of ambulatory-care—sensitive hospitalizations, and the occur-
rence of complications of care.! Another study found the salience of pri-
mary care services in the presence of several diagnoses both in children
and adults by showing that the average number of primary care visits was
greater than the number of visits to specialists, for the diagnosis itself as
well as for comorbid conditions.? Only a few diagnoses were studied, how-
ever, and the population was limited to individuals younger than 65 years
of age, when comorbidities occur less frequently.

To understand better the challenges of coexisting diagnoses, we
examined the frequency of primary care physician and specialist visits in
persons aged 65 years and older in the context of their overall morbidity
burdens. Consistent with our earlier study with a limited number of diag-
noses in younger adults,> we expected to find that visits to primary care
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physicians dominate visits to specialists, and that the
less frequent the problem, the greater proportion of
visits to specialists.?

METHODS

Data Source and Study Population

We conducted a retrospective analysis of administra-
tive claims data for Medicare beneficiaries using the
Standard Analytic File, a 5% nationally random sample
of Medicare beneficiaries aged 65 years and older in
1999. To be included in the study, the individual had
to be a US resident, not enrolled in an HMO during
any month while alive, and have both Part A and Part
B Medicare coverage for each month the person was
alive. A total of 1,133,030 persons had valid diagnoses
in either the inpatient or outpatient files.

Because there is no way to identify a main diag-
nosis from administrative data, we included all medi-
cal diagnoses from the line-item physician supplier
form, except for diagnoses with CPT codes associated
with radiographic and laboratory services (CPT codes
36000-36493 and 70000-87999). All diagnoses were
recoded into a collapsed diagnosis system (EDCs),
which are groups of similar conditions that are likely
to be seen by the same type of physician, eg, urologic
conditions (http://acg.jhsph.edu). Diagnoses with a
frequency of less than 0.03 per 1000 (ie, fewer than 50
people) were excluded, thus leaving a total of 179 diag-
noses for the analysis.

The Johns Hopkins Adjusted Clinical Group
(ACG) case-mix system (http://www.acg.jhsph.edu)
separated Medicare beneficiaries into lowest, inter-
mediate, and highest degree of overall morbidity bur-
den.* This approach first assigns all diagnoses given
to each patient in a year into 1 of 32 groups, each
relatively homogeneous with regard to likelihood of
persistence, severity, and likely use of services. Dur-
ing the course of the year, users of services theoreti-
cally could have as few as 1 diagnosis and as many
as 32 different types of morbidity. Second, patients
with various combinations of types of diagnoses are
assigned to 1 of 89 mutually exclusive cells (ACGs)
reflecting their pattern and number of different types
of diagnoses, ie, their morbidity burden. We then
divided Medicare patients into 3 approximately equal-
sized morbidity burden groups: lowest (persons with
fewer than 6 types of conditions), intermediate (6 to 9
different types), and highest (persons with 10 or more
types of conditions).

Family physicians and general internists (without

* The Johns Hopkins University has copyrighted software based on the ACG case-mix
system applied in this study. Royalties are paid to the university when this software is
used by insurance plans and commercial organizations.

a subspecialty self-designation, but including geriatri-
cians) were considered primary care physicians. All
others were considered specialists.

Data Analysis

Each physician contact in an outpatient facility, emer-
gency department, or physician practice setting repre-
sented a visit in this analysis.

Visits for each of the diagnoses given to a patient
at least once during the year were summed for primary
care and specialist physicians and averaged for the
population. Visits for comorbid diagnoses included
visits in which other diagnoses were recorded. Thus,
each diagnosis was represented both as a diagnosis and,
if it occurred in a patient who had another diagnosis,
as a comorbid diagnosis. These visits were similarly
summed and averaged.

We used paired t tests to test for differences in num-
ber of visits to primary care and specialist physicians
for each diagnosis. To protect against an increased
type I error associated with the large number of paired
t tests, we adjusted the P values using the Hochberg's
multiple test error rate adjustment.*

RESULTS

Number of Visits by Patients With

Each Diagnosis

Figure 1 shows the relationship between the average
number of visits to primary care physicians and special-
ists by patients in each morbidity burden group. For
patients with the lowest morbidity burden, primary
care physicians were visited significantly (P <.05) more
than specialists. For those in the intermediate morbid-
ity burden group, there were no statistically significant
differences. In the highest morbidity burden group,
patients visited specialists significantly more often than
they visited primary care physicians (P <.01). Although
the average number of visits to specialists increased
with increasing morbidity burden, the mean number

of visits to primary care physicians decreased with
increasing morbidity burden.

Visits Associated With Comorbid Diagnoses
Figure 2 shows that the average number of visits for
comorbid diagnoses markedly increased with increasing
morbidity burden, with larger increases for specialists
than for primary care physicians. Thus, the greater
number of visits associated with higher morbidity bur-
dens is associated with more visits to specialists.
Comparison of Figures 1 and 2 shows that, in every
morbidity burden group, the mean number of visits for
comorbid diagnoses far exceeded the number of visits
for the individual diagnosis, both to primary care phy-
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Figure 1. Average number of primary care and specialist physician
visits for patients with 179 conditions, each considered as the main
condition in adults aged 65 years and older, by morbidity burden.
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Figure 2. Average number of primary care and specialist physician
visits for patients for comorbid conditions, in adults aged 65 years
and older, by morbidity burden.
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sicians and specialists. In 170 of
179 diagnoses, the mean number
of physician visits to primary care
physicians and specialists was
greater for comorbid diagnoses
than for the individual diagnosis
for patients in every morbidity
burden group; that is, the num-
ber of visits for other diagnoses
almost always exceeded the
number of visits for any single
diagnosis.

Differences in Focus

of Primary Care and
Specialty Care

The previous results reflect aver-
age number of visits associated
with the 179 diagnoses. The
number of primary care visits for
each of the 179 diagnoses was,
however, significantly greater
than the number of specialist vis-
its in all morbidity burden groups
for 66 of the 179 diagnoses. The
179 diagnoses might be con-
sidered as diagnosed mainly by
primary care physicians, because
they were recorded more by pri-
mary care physicians than by spe-
cialists. Examples are displayed in
Table 1.

The number of primary care
visits exceeded the number of
specialty visits in the lowest and
intermediate (but not the high-
est) morbidity burden groups for
patients with an additional
9 diagnoses. Included in this
category are musculoskeletal
signs and symptoms and low
back pain.

For patients with 87 diagno-
ses, visits to specialists exceeded
visits to primary care physicians
in all morbidity burden groups
(Table 2 displays examples).
These diagnoses may be consid-
ered to be specialty focused, as
they are recorded more by spe-
cialists than by primary care phy-
sicians. Some of these conditions
are quite common (prevalences,

Table 2).
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Table 1. Number of Patient Visits to Primary Care and Specialist Physicians
for Diagnoses With a Primary Care Focus

Overall Morbidity Burden

Lowest Intermediate Highest
Visits to Visits to Visits to
Prevalence Primary Visits to Primary Visits to Primary Visits to
Diagnosis per 1,000 Care Specialists Care Specialists Care Specialists
General medical examination 395 0.94 0.24 0.94 0.33 0.92 0.41
Hypertension 314 1.83 0.27 1.94 0.35 2.00 0.48
Disorders of lipoid metabolism 117 1.37 0.20 1.36 0.23 1.31 0.30
Diabetes mellitus 115 2.1 0.49 2.24 0.72 2.38 0.97
Acute lower respiratory tract 94 1.22 0.10 1.28 0.14 1.34 0.22
infection
Chest pain 91 0.76 0.53 0.77 0.63 0.80 0.75
Acute upper respiratory tract 67 1.06 0.1 1.07 0.14 1.06 0.22
infection
Emphysema, chronic bronchitis, 63 1.31 0.60 1.49 0.71 1.64 0.97
COPD
Congestive heart failure 57 1.29 0.66 1.40 0.74 1.51 0.87
Abdominal pain 52 0.92 0.32 0.91 0.44 0.94 0.60
Urinary tract infections 47 0.98 0.38 0.94 0.53 0.92 0.69
Iron deﬁciency, other deficiency 47 2.32 0.63 2.04 0.92 1.83 1.34
anemias
Thyroid disease 44 1.25 0.27 1.27 0.33 1.25 0.41
Sinusitis 41 1.04 0.17 1.03 0.28 1.00 0.49
Vertiginous syndromes 39 0.92 0.34 0.91 0.50 0.88 0.69
Gastroesophageal reflux 38 0.94 0.38 0.88 0.54 0.79 0.74
Nonfungal infections of skin 27 1.10 0.33 1.13 0.44 1.07 0.60
Peptic ulcer disease 27 0.98 0.30 0.90 0.43 0.80 0.61
Asthma 26 1.13 0.76 1.22 0.89 1.23 1.10
Arthropathy 25 1.1 0.28 1.10 0.33 1.08 0.43
Osteoporosis 24 0.97 0.30 0.93 0.40 0.89 0.55
Contusions and abrasions 23 0.92 0.24 0.89 0.29 0.88 0.38
Diarrhea 22 0.96 0.26 0.90 0.41 0.92 0.51
Edema 21 1.08 0.19 1.12 0.23 1.12 0.28
Cough 19 0.94 0.24 0.91 0.35 0.87 0.50
Generalized atherosclerosis 18 1.12 0.43 1.12 0.49 1.09 0.57
Exanthems 17 1.02 0.41 0.99 0.51 0.98 0.66
Nonspecific signs and symptoms 17 0.92 0.31 0.92 0.37 0.88 0.45
Lacerations 17 0.99 0.30 0.96 0.40 0.93 0.59
Depression, anxiety, neuroses 16 1.32 0.12 1.28 0.14 1.26 0.18
Headaches 16 0.89 0.46 0.92 0.50 0.94 0.64
Cervical pain syndromes 16 1.02 0.47 0.98 0.77 1.06 1.06
Constipation 14 0.81 0.34 0.78 0.45 0.72 0.59
Fluid/electrolyte disturbances 13 1.09 0.21 1.07 0.29 1.09 0.37
Dementia and delirium 13 1.06 0.52 1.10 0.58 1.00 0.65
Thrombophlebitis 10 1.94 0.55 1.66 0.59 1.45 0.70

Note: A primary care focus implies that the diagnoses are made more often for patients in primary care than in specialty care. Differences are significant at the .005 level
(unless indicated by ns) using paired t tests with Hochberg multiple test family-wise error rate adjustment. Not all 66 diagnoses shown.

COPD = chronic obstructive pulmonary disease.

The number of specialist visits exceeded the num- A slightly greater percentage of visits to special-
ber of primary care visits in the intermediate and high-  ists (42%) than to primary care physicians (35%) were
est (but not the lowest) morbidity burden groups for an  associated with a diagnosis that had a frequency of
additional 17 diagnoses. Included in this category are less than 20 per 1,000; conversely, a slightly lower
degenerative joint disease and respiratory tract signs percentage of diagnoses to specialists (20%) than to
and symptoms. primary care physicians (25%) had a prevalence of
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Table 2. Number of Patient Visits to Primary Care and Specialist Physicians
for Diagnoses With a Specialty Care Focus, by Overall Morbidity Burden

Overall Morbidity Burden

Lowest Intermediate Highest
Visits to Visits to Visits to
Prevalence Primary Visits to Primary Visits to Primary Visits to
Diagnosis per 1,000 Care Specialists Care Specialists Care Specialists
Cataract, aphakia 187 0.03 1.31 0.04 1.40 0.04 1.47
Ischemic heart disease 152 0.90 1.17 1.01 1.35 1.08 1.60
Benign and unspecified neoplasm 108 0.23 1.16 0.22 1.28 0.24 1.43
Skin keratoses 108 0.14 1.31 0.13 1.41 0.12 1.52
Cardiac arrhythmia 102 1.29 1.49 1.35 1.65 1.31 1.78
Glaucoma 87 0.01 2.28 0.01 2.29 0.01 2.29
Low-impact malignant neoplasms 82 0.38 2.79 0.50 3.31 0.62 4.03
Retinal disorders (excluding 65 0.01 1.56 0.02 1.68 0.02 1.75
diabetic retinopathy)
Cerebrovascular disease 54 0.80 0.85 0.81 0.95 0.85 1.05
Urinary symptoms 53 0.50 0.94 0.44 1.15 0.41 1.34
Prostatic hypertrophy 52 0.41 0.97 0.35 1.15 0.28 1.34
Cardiovascular signs and 51 0.59 0.62 0.58 0.71 0.56 0.80
symptoms
Dermatitis and eczema 49 0.51 0.88 0.43 1.02 0.38 1.17
Bursitis, synovitis, tenosynovitis 48 0.67 0.82 0.59 1.04 0.55 1.34
Malignant neoplasms of the skin 48 0.13 1.75 0.12 1.86 0.11 1.96
Surgical aftercare 48 0.16 1.44 0.23 1.61 0.25 1.71
Cardiac valve disorders 41 0.42 1.06 0.41 1.08 0.39 1.17
Allergic rhinitis 37 1.12 1.93 1.20 2.27 1.14 2.69
Gastrointestinal signs and 34 0.59 0.61 0.52 0.78 0.49 0.89
symptoms
Peripheral neuropathy, neuritis 29 0.64 1.04 0.57 1.24 0.53 1.40
Conjunctivitis, keratitis 26 0.27 1.01 0.21 1.19 0.18 1.33
Disorders of the eyelid and 26 0.02 1.26 0.02 1.38 0.02 1.50
lacrimal duct
Fractures (excluding digits) 26 0.45 1.62 0.45 1.60 0.48 1.51
Autoimmune and connective 24 1.12 1.93 1.30 2.16 1.34 2.34
tissue disease
Deafness, hearing loss 24 0.17 0.98 0.14 1.07 0.09 1.16
Menopausal symptoms 22 0.45 0.76 0.39 0.83 0.39 0.90
Peripheral vascular disease 22 0.62 0.88 0.61 1.04 0.55 1.27
Vaginitis, vulvitis, cervicitis 21 0.41 0.70 0.35 0.80 0.33 0.91
Other skin disorders 19 0.49 0.68 0.44 0.74 0.37 0.84
Ophthalmic signs and symptoms 16 0.06 1.04 0.08 1.06 0.10 1.09
High-impact malignant neoplasms 16 0.62 3.51 0.93 4.36 0.98 4.89
Refractive errors 15 0.00 1.02 0.00 1.04 0.00 1.05
Uterovaginal prolapse 15 0.23 1.51 0.18 1.69 0.16 1.84
Infections of eyelid 14 0.08 1.16 0.07 1.23 0.05 1.29
Sebaceous cyst 14 0.44 0.87 0.34 0.96 0.26 1.04
Joint disorders, trauma related 13 0.35 1.22 0.34 1.41 0.33 1.48

Note: A specialist focus implies the diagnosis is made more often for patients in specialty care than in primary care. Differences are significant at the .005 level (unless indi-
cated by ns) using paired t tests with Hochberg multiple test family-wise error rate adjustment. Not all 87 diagnoses shown.

greater than 100 per 1,000. Even so, there were many DISCUSSION

common conditions for which there were more visits The study found that first, an increasingly high mor-

to specialists than generalists and many uncommon bidity burden is associated with increasingly larger
conditions for which there were more visits to primary  number of visits to specialists, particularly for comorbid
care physicians than there were to specialists (preva- conditions. Second, about one third of diagnoses are
lences, Tables 1 and 2). made mainly in primary care, regardless of the degree
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of overall morbidity burden. Third, the number of vis-
its for comorbid conditions far exceeds the number of
visits for any individual diagnosis in individual patients.
Fourth, specialist visits dominate regardless of the extent
of overall morbidity burden, even for conditions that
are generally in the purview of primary care (ie, condi-
tions of high prevalence). Finally, prevalence was not
associated with the number of visits to specialists or
generalists, in contrast to visit-based analyses in general
populations.?

Limitations

There are several potential limitations of this study.

We could not determine the main diagnosis in indi-
vidual patients. Coding rules do not provide criteria for
ranking different conditions in medical records as to
their clinical priority; consequently, there is no way to
distinguish principal diagnoses from other diagnoses.
Because 87% of all visits had only 1 diagnosis, and
fewer than 2% had 3 or more, the multiplicity of diag-
noses in individual patients comes from the multiplicity
of visits and not from the listing of comorbid diagnoses
in different visits. Statistical issues in studies in which
the unit of analysis is patients with diagnoses rather
than patients or visits have not been well thought-out,
and there are few, if any, previous studies that have
come to grips with the challenges of comorbidity.

Our data set may not reflect all conditions experi-
enced by patients; that is, prevalence rates are really
treated prevalence rates. Thus, the analyses underesti-
mate the extent of morbidity burden as well as degree
of comorbidity, but the impact on primary care vs spe-
cialty visits is unknown.

Although primary care and specialist physicians
may use different names to designate the same prob-
lem, the system used to categorize diagnoses in this
study (the EDCs) was specifically designed to deal with
this issue by giving the same code to similar diagnoses.
A related concern is that billing practices of general-
ists and specialists may vary systematically, thus giving
different numbers and types of diagnoses. It seems
unlikely that billing practice would make a difference
with regard to number of diagnoses (as most visits had
only 1), but it might make a difference as to the diag-
noses recorded.

In addition, we cannot determine, for individual
patients, whether large numbers of visits to special-
ists represent many visits to a few specialists or visits
to many different specialists. The variety of types of
diagnoses made in specialist visits suggests that large
numbers of visits to specialists are likely to be a result
of visits to a variety of types of specialists.

Furthermore, it is possible that specialists would
record fewer diagnoses because of their specialty inter-

est, which, if so, would have the effect of underesti-
mating the number of visits to specialists for specific
conditions.

Implications

The findings of this study indicate the high salience

of comorbidity in the care of elderly patients. In the
absence of any system to assign a main diagnosis to
patients for a period of time, a more appropriate designa-
tion would be multimorbidity,>® which is characteristic
of elderly patients. Little is known about the relative
roles of primary care physicians and specialists in the
long term, particularly in the presence of multimorbidity.

The importance of a primary care physician
in the care of all conditions, except those that are
highly complex or rare, is increasingly recognized, at
least from data on visits. For example, data from the
National Ambulatory Medical Care Survey for all ages
show that most physician visits for common, seri-
ous conditions occur in primary care practice: 85%
for chronic obstructive pulmonary disease, 82% for
hypertension, 68% for diabetes, 58% for stroke, 57%
for coronary artery disease, and 56% for asthma.” Oth-
ers have also indicated that primary care physicians
provide about 80% of the visits for such conditions
as diabetes and hypertension.® Our study, which used
the patient (over time) as the unit of analysis, qualified
these findings in a major way: for Medicare beneficia-
ries in the United States, specialists played a major role
in the care of many common conditions, particularly
when the level of morbidity burden was high.

Previous research in a younger, commercially
insured and managed care population used the same
methods as in this study but reached somewhat dif-
ferent conclusions.’ That study showed much lower
relative frequency of use of specialists (with much less
of a difference in use of primary care physicians) and a
predominance of primary care visits in all but the high-
est morbidity burden category. The Medicare program
may engender much greater use of specialists because
there is generally free choice of physician and no
requirement for referrals from primary care, as would
be encouraged or even required in some commercial
managed care organizations. An alternative explana-
tion is that greater specialist use among the elderly
is a result of greater morbidity burden; even though
use was assessed after stratifying for overall morbidity
burden, the elderly may have greater morbidity bur-
den within each category. When we categorized the
Medicare population into the same morbidity burden
groupings as was done in the earlier study, most of the
Medicare beneficiaries fell into the highest morbidity
category. The small proportion that were in the low-
est morbidity categories, however, had the same pre-
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dominance of primary care visits as the managed care
population, suggesting that the differences between

the younger and older populations are in part due to a
greater propensity of the elderly with comorbid condi-
tions to visit specialists and not solely due to increasing
morbidity in the older population.

Although it is intuitively obvious that patients with
more morbidity (such as the elderly) use more services,
it is not obvious that patients with a high morbidity
burden should be receiving so much care from special-
ists rather than from primary care physicians. Most
comorbid conditions receiving care from specialists are
extremely common, and there may be legitimate ques-
tions about the need for specialist care. Because special-
ists are more likely than generalists to suspect serious
abnormalities, they are more likely to do extensive
and unnecessary procedures.'®!'" As a result, primary
care physicians are better overall diagnosticians than
are specialists, and specialist performance is better
in patients referred by primary care physicians.'> A
related issue concerns evaluations of the quality of care.
Although specialists generally achieve better quality of
care (but only in their own area of competence), gener-
alists do better when the measures are generic (ie, not
disease specific).'® Inappropriate use of specialists could
contribute to explaining why costs are higher in areas
with a greater numbers of specialists, even though there
is no improvement in outcomes among the elderly.'*'°

Dealing with the challenges of comorbidity (includ-
ing appropriateness of disease-oriented guidelines in the
presence of other morbidity) might be approached by
assigning patients with complex needs to case managers
for coordination of care rather than to disease manag-
ers'” who focus primarily on particular conditions. Pri-
oritizing needs to address those aspects of comorbidity
that are most urgent, concerted attention to manage-
ment of complex medication effects, and management
by a nursing team skilled in various specialties would
be appropriate foci for management and thus would
approximate the functions of patient-focused primary
care rather than focus on particular conditions (the
hallmark of conventional specialty care).'® Alternatively,
primary care physicians could be helped to be better
coordinators of care'® through improved division of
responsibility with specialists and collaboration with
other health professionals working in teams.

Existing data from national research networks indi-
cate that at least one half of referrals to specialists from
family physicians and pediatricians are for short-term

needs, such as advice with diagnosis or therapy or short-
19,20

i

term specific tests or procedures only referrals to
allergists, ophthalmologists, and psychiatrists are likely
to be for long-term management in more than 30% of

instances.”> Moreover, primary care physicians gener-

ally express an interest in sharing care (with specialists)
rather than passing responsibility to specialists.'*

Consultations with specialists directly (rather than
through the patient) may be more efficient overall
and more convenient for the patient. Trials of telecon-
sultations or specialist outreach sessions (in general
practitioner offices) as alternatives to referrals show
promise.?' Similarly, a simple intervention consisting
of giving primary care physicians cameras and direct
access to specialists resulted in a 25% reduction in
dermatologist visits by patients.?? Various attempts
to reduce unnecessary specialist visits through better
mechanisms of information transfer (such as integrated
electronic medical records?®) have had modest suc-
cess, and there have been trials (particularly involving
patients with specific diseases, such as diabetes) in
which consultants do not see the patient but provide
education, support, and strategic planning to the pri-
mary care physicians.?*

Policy strategies might profitably be undertaken
to provide incentives to professional organizations to
reevaluate the roles of specialists. For many conditions,
specialists might better serve as consultants to the pri-
mary care physician rather than undertake management
strategies directly with individual patients, at least for
specific types of clinical interventions and patient needs.
The staggering extent of morbidity burden within the
population’ makes it necessary to find alternatives to
unnecessary specialty care in the search for effective-
ness, efficiency, and equity in health services delivery.

To read or post commentaries in response to this article, see it
online at http:/lwww.annfammed.orgl/cgilcontent/full/3/3/215.
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