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Context. Nurse practitioners increasingly provide primary care in a variety of settings. Little is
known about how resource utilization for patients assigned to nurse practitioners compares
with that for patients assigned to physicians.
Objective. To compare health care resource utilization for adult patients assigned to a nurse
practitioner with that for patients assigned to a resident or attending physician.
Design. Prospective, quasi-randomized study.
Setting. Primary care clinic at a Veterans Affairs medical center.
Patients. 450 new primary care patients: 150 were assigned to a nurse practitioner, 150 to a
resident physician, and 150 to an attending physician.
Outcome Measures. We collected data on laboratory and radiologic testing, specialty care,
primary care, emergency or walk-in visits, and hospitalizations over a 1-year period. We also
collected information on baseline chronic illnesses, blood pressure, and weight.
Results. Resource utilization for patients assigned to a nurse practitioner was higher than that
for patients assigned to a resident in 14 of 17 utilization measures (3 were statistically
significant) and higher in 10 of 17 measures when compared with patients assigned to an
attending physician (3 were statistically significant). None of the utilization measures for
patients in the nurse practitioner group was significantly lower than those for either physician
group.
Conclusions. In a primary care setting, nurse practitioners may utilize more health care
resources than physicians.
Take Home Points
Nurse practitioners have assumed increasing responsibility and independence in a variety of
health care settings. As their number grows, so does the controversy over their role in the U.S.
health care system. (1) According to a recent count, there are approximately 63,000 actively
employed nurse practitioners, and this number is projected to increase to over 100,000 by the
year 2005. (2)
The effectiveness of nurse practitioners in providing primary care is the subject of ongoing
debate. (3-5) Some assert that when measures of quality and cost are used, the primary care
provided by nurse practitioners is equivalent or superior to that provided by physicians. (3) The
effectiveness of nurse practitioners when working in collaboration with physicians has been
studied in such areas as family practice, (6) prevention and health education, (7, 8) specialty
care (e.g., HIV, (9) diabetes, (10) rheumatology, (11) and congestive heart failure (12)),
treatment of minor illnesses, (8, 13, 14) and performance of certain procedures (e.g., screening
flexible sigmoidoscopy). (15) However, research on the effectiveness of nurse practitioners to
date has been limited by methodological shortcomings, including small sample size, lack of
appropriate controls, heterogeneous practice settings, nonrandomized assignment of patients,
failure to account for differences in the severity of illnesses, and a focus on short-term
outcomes. (4, 16)
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Despite the lack of research in this area, (17) nurse practitioner advocates have asserted that
these practitioners are more cost-effective than physicians. (3, 18) Such claims are generally
based on the lower salary and lower cost of malpractice insurance and education for nurse
practitioners compared with physicians. (18-20) However, these savings are at least partially
offset by the cost of physician supervision and the higher number of patients and greater
complexity of the cases generally seen by physicians. (17, 18, 20) Moreover, the potential
savings accrued by using nurse practitioners may be offset by increased utilization of other
health services, (5) such as specialty care and diagnostic testing. The differences in training of
physicians and nurse practitioners are well-known, but the effect of these differences on use of
diagnostic testing and referrals is not. Nurse practitioners may be less comfortable with
diagnostic uncertainty and complexity (4) and may rely more on testing and referrals in these
situations. On the other hand, physicians may be more technology oriented or more concerned
about missing rare conditions and may order more tests during the diagnostic work-up. (21)
These issues are particularly important to the Department of Veterans Affairs, which
extensively uses the services of nurse practitioners and plans to expand their number and
autonomy in practice. (22) We did a study in the Baltimore Veterans Affairs Medical Center
(VAMC) to compare resource utilization patterns for patients assigned to a nurse practitioner
with those for patients assigned to a physician.
Methods
Study Design
All new primary care referrals were reviewed by a nurse practitioner who assigned them to a
physician, nurse practitioner, or any available provider, depending on the severity of the
problems listed on the referral. In practice, most patients were assigned to any available
provider, and these patients were then scheduled by a clerk on a computerized system for the
next available appointment, regardless of the type of provider. As shown in Figure 1, our study
sample makes use of this quasi-random assignment.
Setting
The study was conducted at the primary care clinic of the Baltimore VAMC, where primary care
is provided by 35 residents, 10 attending physicians, and 9 nurse practitioners (Table 1). First-
year residents and newly graduated nurse practitioners are required to present every patient to
the attending physicians during the first 6 months of their appointment, whereas the remainder
of the residents and nurse practitioners present cases only when they believe it to be necessary.
In general, there is one attending physician for every three to four nurse practitioners or
residents. The attending physicians do not see their own patients during their period of
supervision and precept during half-day sessions; as a result, nurse practitioners often work
with several attending physicians. These physicians are required to review and countersign all
nurse practitioner and resident visit charts. However, approval of the attending physician is not
required for referrals, tests, or treatment plans.
Study Sample
Patients assigned to "any available provider" who fulfilled the eligibility criteria (new referrals
to the primary care clinic after July 1, 1994; no primary care visits in the year preceding the
initial visit; assigned to a second- or third-year resident, a nurse practitioner who had been on
staff for more than 6 months, or an attending physician; and had a first clinic appointment)
were the participants in our study. All patients who qualified for the study were divided into two
groups, nurse practitioner or physician. The physician group was further divided into two
subgroups, resident and attending physician, to determine whether use of physicians in training
would influence the overall results. The first 150 patients who qualified for each group were
followed for the duration of the study. Patients were recruited over a 1-year period.
For the purposes of this study, patients remained in the group to which they were initially
assigned, even if their type of primary care provider changed after the first visit. The
practitioners at the Baltimore VAMC were aware that a study of utilization patterns was being
conducted but did not know which patients were included.
Data Collection
Data were extracted from computer records of the VA Maryland Health Care System
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(Baltimore, Perry Point, Fort Howard, and Cambridge medical centers) for 1 year after the first
visit. We obtained the patient's age and sex from this system. We collected the total number of
laboratory tests ordered and selected individual tests (urinalysis, cholesterol, complete blood
count, creatinine, thyroid function tests, and prostate-specific antigen); each numerical value
was counted as a separate test as it appeared on the test order form. We also collected the
number of radiologic studies and type of study done during the 1-year period after the initial
primary care visit. Data on the number of hospital admissions, primary care visits, emergency
department or walk-in visits, and selected visits to specialty clinics were also collected. Specialty
clinic visits were divided into the following three categories: medical (all medical subspecialties
plus dermatology and neurology), surgical (all surgical specialties and podiatry), and
ophthalmology/optometry. Elective, same-day admissions for procedures and minor surgery
and testing done during a period of hospitalization were excluded.
The clinic chart from the patients' initial visit was reviewed to collect data on the following
chronic conditions noted at this visit: coronary artery disease, congestive heart failure, diabetes
mellitus, stroke, chronic obstructive pulmonary disease, peripheral vascular disease, chronic
liver disease, cancer (except nonmelanoma skin cancer), chronic renal insufficiency,
hypertension, chronic mental illness, and alcoholism or substance abuse. The patient's weight
and blood pressure at the first visit were also recorded.
Statistical Analysis
We used the chi-square test to compare the distribution of categorical variables and the Student
t-test to compare the means of continuous variables between the nurse practitioner and
physician (attending and resident) groups. The Fisher exact test was used to compare the
prevalence of infrequent conditions. To measure diverse resource utilization between the nurse
practitioner and physician groups, we created relative estimate variables by dividing measures
of resource utilization in the nurse practitioner group by the corresponding measure in either
physician group. We considered using multiple regression analysis to compare the main
utilization variables between the two provider groups while controlling for comorbid conditions
recorded from chart review. However, we decided against this because of the quasi-random
design of our study and the possible confounding factor of documentation bias (i.e., that
differences in comorbid conditions at baseline may have resulted from differences in
documentation).
Results
Patient Characteristics
All patients were similar in age, sex, baseline blood pressure, and weight. The rates of overall
and individual chronic illnesses were also similar (Table 2).
Utilization by Nurse Practitioners Relative to Resident and Attending Physicians
Figure 2 shows the relative utilization rates and 95% confidence intervals for 17 distinct
utilization measures. Resource utilization for patients assigned to a nurse practitioner was
higher than that for patients assigned to a resident physician in 14 of 17 measures and was
higher in 10 of 17 measures when compared with an attending physician. Table 3 provides the
baseline rate for each of 17 measure and for 3 summary measures: total laboratory tests, total
radiology tests, and total specialty visits.
Laboratory Testing
No significant difference was found in the total number of laboratory tests performed between
the nurse practitioner and physician groups. This was also true for most of the selected
individual laboratory tests except for urinalysis and thyroid function tests, which were
performed significantly more often in the nurse practitioner group than in the resident group.
Of note, the difference in the performance of urinalysis for diabetic patients and cholesterol
screening between the three groups was not significant.
Radiologic Studies
The number of radiologic studies ordered by the nurse practitioner group was higher than that
of either physician group and was especially higher than that of the attending group. The
difference between attending physician and nurse practitioner groups was statistically
significant for ultrasonography, computed tomography, and magnetic resonance imaging.
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Patient Visits and Hospitalizations
The difference between the number of primary care visits between the nurse practitioners and
attending physicians was significantly higher than that in the resident group (3.52 and 4.03 for
nurse practitioners and attending physicians, respectively, vs. 2.95 for residents). Emergency
department or walk-in visits were similar among the three groups. Patients in the nurse
practitioner group had more visits to specialists than did patients in the resident and attending
physican groups, but the difference was not significant (P= 0.12) except for
ophthalmalogy/optometry visits in the nurse practitioner group compared with the attending
physician group. Of note, the rate of ophthalmology visits for diabetic patients in the three
groups was not significant. There was a tendency toward increased hospitalization in the nurse
practitioner group, but this did not reach statistical significance. Mortality rate was similar
among the three groups; there were five deaths over the 1-year period in the nurse practitioner
group, six in the resident group, and three in the attending physician group.
Comparison of Resident and Attending Physicians
Although the focus of our study was to compare nurse practitioners with physicians, we also
compared utilization measures in the resident and attending physician groups. Utilization of
most tests and specialty and acute care services was similar for both groups. The only
significant differences were that patients in the attending physician group had more thyroid
function tests (0.46 vs. 0.19 per patient, P<0.02) and primary care visits (4.03 vs. 2.95 per
patient, P!0.01) than the patients assigned to a resident.
Discussion
Nurse practitioners are increasingly assuming the role of primary care provider in a variety of
settings. Our study was designed to determine whether assignment to different types of primary
care practitioners would influence resource utilization. Overall, we found a trend toward
increased utilization for patients assigned to a nurse practitioner in several measures, but for
most of these our study lacked sufficient power to show statistical significance. This was
because of the wide variation in utilization rates for individual patients.
The results of our study show little difference in the utilization rates of laboratory tests between
patients assigned to nurse practitioners and those assigned to physicians. Previous research has
indicated that most laboratory tests are ordered for the purpose of screening or monitoring,
(23) and nurse practitioners and physicians probably follow similar protocols or guidelines in
this regard, particularly when they practice in the same setting.
Despite similar numbers of relatively low-cost blood and routine radiologic testing in the three
groups, patients assigned to nurse practitioners had more of the expensive ultrasonography,
computed tomography, and magnetic resonance imaging studies than did patients assigned to
attending physicians. This casts doubt on the argument that nurse practitioners are less
technology-oriented than physicians and are therefore less likely to order expensive tests. (3)
There are several possible explanations for this difference. Nurse practitioners may have
encountered more uncertainty in their practice and ordered more of these tests in search of a
diagnosis. Another possible explanation is that attending physicians were uncomfortable with
the uncertainty inherent in joint management of patients with nurse practitioners and
recommended such tests as a result. A third explanation would be that the increased use of
these tests resulted from an increased number of visits to specialists (i.e., the tests were ordered
by specialists and not the primary care provider). Regardless of the reason, increased use of
nurse practitioners as primary care providers may lead to increased ordering of expensive
diagnostic tests.
The rates of primary care and emergency department or walk-in visits were also similar for
patients assigned to nurse practitioners and physicians (except for the lower rate of primary
care visits in the resident group). However, there were more specialty visits and hospital
admissions for patients assigned to a nurse practitioner, especially when compared with the
attending physician group. The higher number of inpatient and specialty care resources utilized
by patients assigned to a nurse practitioner suggests that they may indeed have more difficulty
with managing patients on their own (even with physician supervision) and may rely more on
other services than physicians practicing in the same setting. The 41% increased hospitalization
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rate in the nurse practitioner group translates into 13 more hospital admissions per 100
patients per year, and the 25% increase in specialty visits translates into 108 more visits per 100
patients per year. These differences may offset or negate any cost savings achieved by hiring
nurse practitioners in place of physicians. It is possible, on the other hand, that the increased
utilization rates seen in patients in the nurse practitioner group were due to an unmeasured
difference in comorbid conditions or severity of illness that was not captured through our chart
review. However, this review suggested that, if anything, there was a tendency toward higher
rates of chronic illness for patients in the physician groups.
Unfortunately, little research in the past has compared the utilization patterns of nurse
practitioners with physicians in primary care. (17) The closest study that we could find
compared physicians, physician assistants, and nurse practitioners in Air Force primary care
clinics. (24) Overall, this study found similar rates of test ordering (per visit) among the three
groups; however, the cases were not comparable and physicians cared for the "more difficult
patients" (this was not further defined). For evaluation of test ordering for particular disorders,
this study found that nurse practitioners were three times more likely than physicians to order
radiographs for "backache" (27.6/100 visits vs. 8.6/100 visits). This finding seems to be
consistent with our results and suggests that nurse practitioners may use more of other
resources than physicians when addressing similar problems.
The strength of our study is that it is the first to compare nurse practitioners and physicians in
primary care practice by prospectively following patients with similar demographic information
and baseline chronic illnesses, achieved by using a method similar to random allocation without
interfering with existing practice. Another strength was that the nurse practitioners followed in
this study were experienced (average, 13 years in practice). The nurse practitioners also were
the exclusive primary care provider for the patients assigned to them--they did not share panels
of patients with physicians, making the model of care at our institution closer to independent
practice than many other settings in which nurse practitioners and physicians share panels.
However, our study is limited by several factors. First, in contrast to some managed care
systems, tests and referrals at the Baltimore VAMC can be ordered by any practitioner, not just
the primary care provider, and we did not have the capability to accurately identify the provider
who ordered each test. This tends to dilute potential differences in the practices of the three
types of primary care providers because they rely on the same pool of specialty services. Second,
we looked at the practice of relatively few providers; therefore, the results could be influenced
by variations in the practice of individual providers within each group.
We think it is important to emphasize that our study evaluated the practices of nurse
practitioners who were supervised full-time by dedicated attending physicians; although the
nurse practitioners were not required to get approval for testing or referrals, the presence of
these physicians probably influenced their practice and brought it closer to physician norms. If
indeed this was the case, then the differences that did exist may be magnified in an independent
nurse practitioner practice or settings in which nurse practitioners collaborate with physicians
who are busy seeing their own patients.
In conclusion, our study suggests that the use of nurse practitioners in certain primary care
settings may increase the utilization of health services, particularly specialty and inpatient care.
More research needs to be done to determine whether this is indeed the case and, if so, how
these differences may affect the quality of care and overall costs as nurse practitioners
increasingly take the place of physicians in providing primary care.

Take Home Points
Although nurse practitioners are assuming more extensive clinical roles in primary care settings, resource utilization
by these providers has been largely unexplored.
To compare the practices of nurse practitioners, residents, and attending physicians, we performed a prospective
study of resource utilization in 450 patients enrolled in a primary care clinic at a Veterans Affairs medical center.
Compared with residents, nurse practitioners had higher utilization rates for 14 of the 17 measures assessed in this
study.
Compared with attending physicians, nurse practitioners had higher utilization rates for 10 of the 17 measures
assessed in this study; the largest differences were found in the use of advanced imaging tests (ultrasonography,
computed tomography, and magnetic resonance imaging).
The findings of our study should be considered preliminary and warrant investigation in other settings.
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