
Cardiovascular disease (CVD) is the leading cause
of death in the United States.1 Estimates are that
nearly 50 million Americans have high blood

pressure, 42 million have elevated blood cholesterol lev-
els, and almost 11 million have diabetes mellitus.2 Not
only does CVD account for substantial morbidity and
mortality, it also exerts a substantial financial burden
on the healthcare system. In 1999, more than $26 bil-
lion was paid to Medicare beneficiaries for hospital
expenses due to cardiovascular problems.1 Because
several of the modifiable risk factors for CVD are well
known and prevalent (eg, hypertension, dyslipidemia,

and diabetes mellitus), efforts aimed at targeting
these conditions have been promulgated by major
organizations.3-5

The Veterans Health Administration in the
Department of Veterans Affairs (VA) is the largest fully
integrated healthcare system in the United States, pro-
viding care to nearly 3.5 million persons annually.6

Within the VA system, primary care is provided by
attending physicians, mid-level practitioners (eg, nurse
practitioners and physician assistants), and internal
medicine house staff (residents).

Although residents have been shown to be deficient
in their knowledge and screening practices with respect
to colon cancer,7 they are more likely to prescribe nar-
row-spectrum antibiotics than attending physicians for
sinusitis.8 In a study conducted in a large urban public
hospital, diabetic patients of residents had similar rates
of goal attainment for glycosylated hemoglobin (A1C)
and cholesterol when compared to diabetic patients of
faculty.9

Little is known about the relative performance of
these provider types with respect to the treatment of
common outpatient conditions within the VA, such as
diabetes mellitus, dyslipidemia, and hypertension. We
sought to determine whether internal medicine resi-
dents in training were less likely to be successful in
attaining recommended goals for their patients than
their more experienced attending physicians or mid-
level providers.

METHODS

Practice Setting
The VA Connecticut Health Care System cares for

more than 44 000 veteran patients at 2 major academic
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Objective: To determine the relationship between provider type
(eg, resident, mid-level practitioner, attending physician) and
attainment of clinical goals with respect to the treatment of dys-
lipidemia, diabetes mellitus, and hypertension.

Study Design: Using electronic medical records, we identified
all patients seen in the Veterans Affairs Connecticut Health Care
System in a 6-month period with an International Classification of
Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) code
corresponding to a diagnosis of coronary artery disease, diabetes
mellitus, or hypertension.

Methods: We recorded the most recent low-density lipopro-
tein cholesterol level for patients with diabetes or coronary artery
disease, glycosylated hemoglobin level for patients with diabetes,
and blood pressure for patients with hypertension. We then
examined the relationship between these measures and provider
type.

Results: After controlling for patient age and practice site, no
significant differences were noted between attending physicians
and residents in attaining treatment goals for dyslipidemia (odds
ratio [OR] 1.15, 95% confidence interval [CI] 0.96-1.38) or dia-
betes (OR 1.05, 95% CI 0.82-1.33). However, attending physicians
were significantly more likely to attain blood pressure goals than
were residents (59% vs 54%, P = .002; OR 1.23, 95% CI 1.08-
1.39). Controlling for additional patient characteristics did not alter
the findings.

Conclusions: Internal medicine residents may quickly develop
expertise in managing dyslipidemia and diabetes mellitus.
Residents in our sample, however, were less likely than attending
physicians to reach goal blood pressure for patients with hyper-
tension. Educational efforts aimed at house staff to improve the
treatment of hypertension are warranted.
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healthcare centers (the West Haven and Newington VA
Medical Centers) and 6 community-based clinics.
Patients are randomly assigned a primary care provider.
These primary care providers consist of internal medi-
cine residents, who practice under the supervision of
attending physicians; mid-level practitioners, and
attending physicians. Fifty-six internal medicine resi-
dents (40 affiliated with Yale University School of
Medicine and 16 with the University of Connecticut
School of Medicine) have their longitudinal general
medicine clinic within the VA Connecticut Health Care
System and provide primary care for 8.4% of patients
enrolled in primary care. Each resident is supervised by
a designated general internal medicine faculty member.
Each attending physician supervises 3 to 4 residents at
any 1 time and must cosign all resident notes. Residents
are expected to present each patient to the attending
physician, during which time the patient’s problems are
discussed and a plan for care is made conjointly. When
a resident completes residency training, the resident’s
panel of patients is transferred to that of another incom-
ing resident.

In the VA Connecticut Health Care System, 18 mid-
level practitioners (13 nurse practitioners and 5 physi-
cian assistants) practice independently, although they
are assigned designated attending physicians should
clinical questions arise. All attending physicians for
residents or mid-level practitioners are full- or part-
time staff physicians in primary care, see their own
panel of primary care patients, and hold academic
appointments at the University of Connecticut School
of Medicine or at Yale University School of Medicine.
When attending physicians supervise residents in pri-
mary care, however, they do not see their own
patients. Within the VA Connecticut Health Care
System 39 attending physicians are engaged in the
practice of primary care.

Data Collection
The VA uses an electronic medical records system,

which allowed us to compile patient lists and corre-
sponding laboratory values. Within the electronic med-
ical record, a patient’s primary care provider is clearly
identified, thus allowing us to identify provider types.
Blood pressure measurements are obtained at all pri-
mary care visits, and blood tests are ordered at the dis-
cretion of the providers. Blood pressure values are
entered into the electronic medical record, as are the
results of all blood tests performed at the VA.

Each patient visit is electronically assigned an
International Classification of Disease, 9th Edition,
Clinical Modification (ICD-9-CM) code corresponding
to the diagnoses for which the patient was treated. We

identified patients with coronary artery disease (CAD)
using the codes 410 to 414.9, diabetes mellitus using the
codes 250.00 to 250.93, and hypertension using the
codes 401.0 to 401.9. Psychiatric comorbidity, that is,
alcohol disorder, drug disorder, and severe mental ill-
ness (bipolar disorder, major depressive disorder, and
schizophrenia), were identified using the codes 305.00,
305.01, 305.02, 305.03, 303.xx, 291.xx, 305.2x, 305.99,
292.xx, 304.xx, 295.xx, and 296.xx. Patients who were
seen at VA Connecticut between April 1, 2003, and
September 30, 2003, were identified for our study by
these codes.

For patients with ICD-9-CM codes relating to either
diabetes mellitus or CAD, we recorded the most recent
low-density lipoprotein (LDL) measurement obtained
within the last 25 months. For patients with diabetes
mellitus, we also recorded the most recent A1C meas-
urement obtained within the past 13 months. For
patients with hypertension, we noted the most recent
blood pressure obtained during the previous 13 months.
These time frames were chosen because VA standards
recommend obtaining LDL cholesterol level measure-
ments at least biannually for patients with diabetes mel-
litus or CAD, A1C at least yearly for patients with
diabetes, and blood pressures at least yearly for all
patients. Computer-generated prompts remind
providers of these standards.

Target goals for LDL, A1C, and blood pressure were
less than 100 mg/dL,5 less than 7.5%, and less than
140/90 mm Hg,4 respectively. Because the American
Diabetes Association recommends that target A1C be
less than 1% above the upper limit of normal,5 we used
a target A1C of less than 7.5% since the upper limit of
normal for our laboratory is 6.5%.

Patients without blood pressure or laboratory test
values or without an identified provider were excluded
from analysis. Because female veterans were treated
almost entirely by residents and at a separate site, they
were also excluded from analysis. The study protocol
was approved by the institutional review board at the
West Haven Veterans Affairs Medical Center.

Statistical Analysis
Descriptive statistics on the sample characteristics

included frequencies, proportions, and ranges.
Indicator variables were created for the site of care, the
3 conditions of interest (hypertension, diabetes, and
CAD), and for each comorbid psychiatric condition (alco-
hol disorders, drug disorders, and severe mental illness).

Chi-square and Fisher’s exact test, in cases in which
cell sizes were small, were used to examine the relation-
ship between provider type and dichotomous patient
characteristics. Logistic regression was used to adjust for
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potential confounding factors in the association between
provider type and the patients’ attainment of treatment
goals. Patient age and site of care were controlled for in
all multivariate analyses. Additional analyses controlled
for comorbid psychiatric disorders and comorbid med-
ical conditions. Separate analyses were performed for
each goal of interest (LDL, A1C, and blood pressure).
Each analysis utilized data from patients diagnosed with
the condition of interest for which a particular goal was
to be met (eg, only patients with diabetes were includ-
ed in the analysis on attaining A1C < 7.5%).

Odds ratios (ORs) and 95% confidence intervals (CIs)
were calculated using the coefficients and standard
errors of the respective variable in the logistic regres-
sion analysis. Odds ratios from the logistic regressions
were calculated using resident as the referent group.
Statistical significance was defined as a 2-tailed P < .05.
All statistical analyses were performed using SAS ver-
sion 8 (SAS Institute, Inc, Cary, North Carolina).

RESULTS

A total of 20 453 unique patients with a diagnosis of
hypertension, diabetes mellitus, or CAD were seen dur-
ing the observation period. From this group, 294 were
excluded because they had no identifiable primary care
provider and an additional 499 were excluded because
they were female. After
excluding these 793 patients,
19 660 unique patients met
entry criteria and were
included in the analyses.

Attending physicians saw
12 682 unique patients, mid-
level practitioners saw 5572
patients, and residents saw
1406 patients. A total of
15 893 patients had a diag-
nosis of hypertension, 6292
a diagnosis of CAD, and 5830
a diagnosis of diabetes melli-
tus; 7277 patients had 2 or
more of these diagnoses.
Patient characteristics, diag-
noses, and comorbidity are
listed in Table 1.

A significant difference
was noted in the age of the
patients by the provider
types (P < .001). Residents
and attending physicians
were more likely to see
older patients than mid-

level practitioners. Significant differences were noted
in the proportion of patients with comorbid psychi-
atric disorders by provider type: mid-level practitioners
saw more patients with alcohol disorders (P < .001),
drug disorders (P = .017), and severe mental illness
(P = .017); residents saw a smaller proportion of
patients with these comorbidities than either attend-
ing physicians or mid-level providers.

A significant difference was noted in the proportion of
patients with hypertension, diabetes, or CAD by provider
type: mid-level practitioners were more likely to see
patients with hypertension compared to attending physi-
cians; residents were less likely to see patients with CAD
compared to attending physicians; and mid-level practi-
tioners were less likely to see patients with diabetes mel-
litus compared to attending physicians (Table 1). When
residents were compared with mid-level practitioners
and attending physicians combined, residents saw signif-
icantly older patients and were less likely to see patients
with CAD or comorbidities (data not shown).

Unadjusted Analyses
For patients with CAD, 70% of attending physicians’

patients had met the treatment goal of LDL less than
100 mg/dL, compared with 68% of patients cared for by
mid-level practitioners and 72% cared for by residents
(P = .331) (Table 2). No significant differences were

Provider Types and Treatment Goal Attainment
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Table 1. Patient Characteristics by Provider Type

Attending Mid-level Resident
(n = 12 682) (n = 5572) (n = 1406) P

Patient age, median (range), y 73 (23-95) 72 (22-94) 74 (32-93) <.001

Site of care, n (%) <.001
West Haven 4490 (36) 1498 (27) 1014 (72)
Newington 4525 (36) 2722 (49) 392 (28)
CBOC 3667 (29) 1352 (24) 0 (0)

Diagnosis, n (%)
HTN (n = 15 893) 10 178 (80) 4571 (82) 1144 (81) .017
CAD (n = 6292) 4147 (33) 1729 (31) 416 (30) .011
Diabetes (n = 5830) 3889 (31) 1538 (28) 403 (29) <.001
Any co-occurrence 4803 (38) 1985 (36) 489 (34) .003

(n = 7277)

Comorbid conditions, n (%)
Alcohol disorder 653 (5.2) 362 (6.5) 66 (4.7) <.001
Drug disorder 237 (1.9) 140 (2.5) 27 (1.9) .017
Severe mental illness 923 (7.3) 467 (8.4) 95 (6.8) .017

N = 19 660 male veterans.
CAD indicates coronary artery disease; CBOC, community-based outpatient clinic; HTN, hypertension.



noted between the provider types on attainment of LDL
goals.

For diabetic patients, 71% of attending physicians’
patients had A1C levels less than 7.5%, compared with
74% of mid-level practitioners’ patients and 71% of
residents’ patients (P = .190). No statistically signifi-
cant differences were noted in A1C attainment by pro-
vider type.

For patients with hypertension, the target blood
pressure of less than 140/90 mm Hg was attained by 59%
of attending physicians’ patients, compared with 57% of
mid-level practitioners’ patients and 54% of residents’
patients (P = .001) (Table 2). Significant differences were
noted in blood pressure control between residents’ and
mid-level practitioners’ patients (P = .018) and between
resident and attending physicians’ patients (P= .002).

Multivariate Analyses
After controlling for patient age and practice loca-

tion, attending physicians were significantly more like-
ly to attain blood pressure goals compared to internal
medicine residents (OR 1.23, 95% CI 1.08-1.39). No sig-
nificant difference was noted in blood pressure control
between mid-level practitioners and residents (OR 1.12,
95% CI 0.98-1.28) (Table 3).

No significant difference was noted for patient
attainment of LDL cholesterol goals between attending
physicians and residents (OR 1.15, 95% CI 0.96-1.38)
or between mid-level practitioners and residents (OR
1.03, 95% CI 0.85-1.26). Mid-level practitioners were
significantly more likely to attain A1C goals compared
to residents (OR 1.30, 95% CI 1.01-1.70); however,
attending physicians were not more likely to attain
A1C goals than residents (OR 1.05, 95% CI 0.82-1.33)
(Table 3).

In separate logistic regression models controlling for
the additional effects of co-occurring medical and psy-

chiatric comorbidities, the pattern of ORs did not
change significantly.

DISCUSSION

Given the complexity of healthcare, use of quality
measures is essential to ensure the promotion of health
and prevention of disease complications. This is espe-
cially true in academic medical centers, where trainees
are rendering care to patients. Substandard care has
negative implications not only to the training program
but, more importantly, to the health of individual
patients as well.

With respect to the control of 3 common outpatient
problems, we found that although attending physicians
were not more successful than residents in obtaining
treatment goals for patients with dyslipidemia and dia-
betes mellitus, they were more successful in attaining
blood pressure goals for hypertensive patients.

Several theories may explain why the rates of goal
attainment were not markedly different between
attending physicians and residents for the treatment of
dyslipidemia or diabetes mellitus. Because these condi-
tions are so prevalent, perhaps residents in training
quickly develop expertise in these common clinical
entities. Additionally, familiarity with well-promulgated
guidelines by major organizations may further improve
the quality of care.

At our facilities, residents practice in the same loca-
tion as their attending physicians and have the same
access to ancillary support, such as clinical pharma-
cists, nurses, and health technicians. All practitioners
receive feedback from Quality Management Quarterly
regarding their compliance with these guidelines, a
practice that has been shown to improve the perform-
ance of residents.10,11 It is also possible that attending
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Table 2. Attainment of Goals by Provider Type

P

Resident vs Resident vs 
Clinical Goal Attending Mid-level Resident Overall Mid-level Attending

BP <140/90 mm Hg 59% 57% 54% .001* .018* .002*

LDL <100 mg/dL 70% 68% 72% .331 .237 .482

A1C <7.5% 71% 74% 71% .190 .072 .992

A1C indicates glycosylated hemoglobin; BP, blood pressure; LDL, low-density lipoprotein.
*Significant difference.



physician input improved the per-
formance of the residents, and the
“resident” group in our study should
actually be thought of as “residents
with attending supervision.”
Similarly, some degree of crossover
may have occurred: Because resi-
dents are in primary care clinic only
1 to 2 afternoons per week and mid-
level practitioners and attending
physicians often have full schedules,
opportunities for intervention might
have occurred during urgent visits
that might have been handled by
other provider types in the clinic. 

Why residents are less likely to
reach goal attainment with respect to the treatment of
hypertension is unclear. One possibility is that because
blood pressure is more variable over a short period of
time or during acute illness, and our methodology used
the last recorded blood pressure in the electronic med-
ical record, residents’ patients might have had more
acute illnesses than patients of other providers. More
plausibly, it is possible that with respect to hyperten-
sion, residents might be more likely to succumb to
“clinical inertia,”12 (ie, the tendancy not to make thera-
peutic intervention when a treatment target is not met).
Additionally, it is possible that attending physicians or
mid-level practitioners were more likely than residents
to involve the patient in self-management, such as uti-
lization of home blood pressure monitors, which are
available at no cost to patients within VA Connecticut
and which might have led to higher attainment of blood
pressure goals. Educational efforts should be aimed at
residents to improve the likelihood that they would
undertake all available therapeutic interventions for
patients with uncontrolled hypertension. Also unclear is
whether residents would perform as well as attending
physicians with less prevalent illnesses or illnesses
unassociated with specific numerical laboratory abnor-
malities that can be easily followed.

Interestingly, with respect to the treatment of hyper-
tension, an area that has been well studied, all 3 groups
of healthcare providers performed far better than his-
torical controls. For example, in the 1988 to 1991
National Health and Nutrition Examination Survey
(NHANES III), 76% of patients with hypertension had
blood pressure measurements of 140/90 mm Hg or high-
er.13 Within the VA healthcare system, in a study of vet-
erans sampled from 1990 to 1995, more than 65% had
blood pressures 140/90 mm Hg or higher.14 More recent-
ly, as of 1999, these measures have improved, although
most patients still exceeded recommended levels.15 It is

possible that the improving level of blood pressure con-
trol is reflective of the ongoing system-wide efforts initi-
ated in the mid-1990s to improve the quality of care
within the VA.16

With respect to the treatment of dyslipidemia, our
results again were better than those from previous stud-
ies. For example, at a major academic medical center,
only 34% of patients with CAD had LDL cholesterol lev-
els less than 100 mg/dL.17 Low rates of achievement of
goal LDL were also found among patients with either
CAD or peripheral vascular disease at another institu-
tion.18 Despite improving rates of goal attainment, there
is clearly room for continued progress.

Our study has several limitations. Because
patients were selected by ICD-9-CM codes, we do
not know if providers or specific provider subtypes
were more likely to code a visit for hypertension,
CAD, or diabetes if patients were more or less like-
ly to meet target treatment goals’ accepted guide-
lines. Coding disparities between groups could be a
potential confounder. Another potential confounder
was the fact that a resident in primary care serves as
a primary care provider for only 3 years, until the
completion of house staff training. Thus some of the
observed differences may have been due to the lack
of a prolonged relationship between patient and
provider, although it is unlikely that this would be
detrimental only to the treatment of hypertension
and not also to diabetes or dyslipidemia. We also
used a single blood pressure measurement as an
assessment of control of a chronic condition, hyper-
tension. However, this measurement was used in all
groups and is how the VA is presently assessing the
treatment of hypertension.

Furthermore, our study population consisted of a
cohort of older male veterans. We do not know
whether a study of female or predominantly younger
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Table 3. Adjusted Odds Ratios of Attaining Clinical Goals for Each
Provider Type 

Provider Type BP LDL A1C

Attending 1.23 (1.08-1.39)* 1.15 (0.96-1.38) 1.05 (0.82-1.33)

Mid-level 1.12 (0.98-1.28) 1.03 (0.85-1.26) 1.30 (1.01-1.70)*

Resident 1.0 (referent) 1.0 (referent) 1.0 (referent)

Values are odds ratios (95% confidence interval) unless otherwise indicated. Odds ratios adjusted for
the effects of patient age.
*P < .05.
BP indicates blood pressure; LDL, low-density lipoprotein; A1C, glycosylated hemoglobin.



patients would result in similar findings. Our method-
ology also only allowed for data collection from within
the VA healthcare system. If patients were comanaged
by community physicians, laboratory tests and blood
pressures done outside of the VA system were not
included. However, comanagement by community
physicians would bias the results toward the null
hypothesis.

Another potential limitation is that we analyzed data
from only 1 point in time for each LDL value, blood
pressure measurement, or A1C: the latest data point.
Although measurements change over time, providers
are “graded” within the VA based on a single data point. 

The major strengths of our study are that we were
able to include a large cohort of patients with retriev-
able blood pressure and laboratory data, as well as
include multiple residents and attending physicians
from more than 1 major university.

Fortunately, the clinical “treatment gap” between
internal medicine trainees and their attending physi-
cians with respect to these common outpatient disor-
ders is small. This finding should be reassuring to
residency training programs and patients. However,
with respect to the treatment of hypertension, further
educational efforts targeting house staff are warranted.
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