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Family Medicine Outpatient Encounters are More
Complex Than Those of Cardiology and Psychiatry

David Katerndahl, MA, MD, Robert Wood, DrPH, and Carlos Roberto Jaen, MD, PhD

Background: Comparison studies suggest that the guideline-concordant care provided for specific medi-
cal conditions is less optimal in primary care compared with cardiology and psychiatry settings. The
purpose of this study is to estimate the relative complexity of patient encounters in general/family prac-

tice, cardiology, and psychiatry settings.

Methods: Secondary analysis of the 2000 National Ambulatory Medical Care Survey data for ambula-
tory patients seen in general/family practice, cardiology, and psychiatry settings was performed. The
complexity for each variable was estimated as the quantity weighted by variability and diversity.

Results: There is minimal difference in the unadjusted input and total encounter complexity of gen-
eral/family practice and cardiology; psychiatry’s input is less complex. Cardiology encounters involved
more input quantitatively, but the diversity of general/family practice input eliminated the difference.
Cardiology also involved more complex output. However, when the duration of visit is factored in, the
complexity of care provided per hour in general/family practice is 33% more relative to cardiology and

5 times more relative to psychiatry.

Conclusions: Care during family physician visits is more complex per hour than the care during vis-
its to cardiologists or psychiatrists. This may account for a lower rate of completion of process items
measured for quality of care. (J Am Board Fam Med 2011;24:6-15.)
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Although ecological studies consistently find that
the supply of primary care physicians is associated
with better quality of care, better population
health, and lower cost of care,' there is a sizable
body of literature suggesting that, compared with
generalists, specialists are more likely to provide
effective disease-specific care, but at a cost of in-
creased resource use and hospital stays.” Compar-
ison studies suggest that the process quality of care
provided for specific medical conditions is poorer
in primary care than in specialty settings.
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Specifically, when comparing generalists with
cardiologists, family physicians more often recom-
mend therapies, which are less beneficial for acute
myocardial infarction, than do cardiologists,’* with
an inconsistent finding of higher mortality.”® Sim-
ilarly, patients with unstable angina are less likely to
receive effective treatments if treated by generalists
rather than cardiologists.””® In addition, compared
with generalists, cardiologists are less likely to or-
der tests but prescribe more medications for hyper-
tension and ischemic heart disease.” Cardiologists
also perform more cardiac catheterizations,'® more
echocardiograms, and prescribe more evidence-
based medications for patients with heart fail-
ure.'"'? Consequently, patients hospitalized for
heart failure had higher short-term'® and long-
term'* mortality rates if cared for by generalists.
However, because the patients seen by family phy-
sicians often differed significantly from those seen
by cardiologists in many demographic and clinical
features, it is difficult to know whether statistical
adjustment in these observational studies was ade-
quate to control for such differences.
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Similar differences between primary care physi-
cians’ and psychiatrists’ treatment of patients with
mental disorders have been reported. Studies sug-
gest that, compared with psychiatrists, primary care
physicians more often fail to detect mental disor-
ders,"™'7 make more diagnostic errors,'®!” and
more often use inappropriate or inadequate dosages
of psychotropic medications.”>*! However, not ev-
ery study comparing psychiatrists and primary care
physicians have found significant treatment differ-
ences.”? Outcome-based quality of care studies can
be misleading.”® In fact, in a systematic review of
the generalist-specialist quality of care literature,
studies favoring specialist care were less likely to
control for 4 key potential confounders: (1) physi-
cian volume or experience, (2) information technol-
ogy support, (3) care management programs, and
(4) practice size and integration into delivery sys-
tems.**

If we accept that these generalist-specialist dif-
ferences are real, what is the explanation? Because
those entering primary care residencies have simi-
lar scores on standardized examinations as those
entering other residencies,” differences in quality
of care provided must have a cause other than
differences in intelligence. Most comparison stud-
ies are observational and focus on process rather
than outcome, and specialists have longer office
visits with more time available to perform process
measures whereas primary care physicians must
prioritize the use of time during encounters. How-
ever, primary care physicians may provide poorer
process-based, disease-specific quality of care as a
consequence of the complexity of the encounter
and environment in primary care as opposed to the
narrow focus of the specialty setting.

The complexity of health care in the United
States has increased dramatically. Not only has
there been an explosion in medical knowledge,
but the system itself has also grown more com-
plex in terms of its payers,”® guidelines,”” and
medications.”® One potential consequence of in-
creasing complexity is the provision of poorer qual-
ity of care.”® The purpose of this study was to build
on previous work, estimating the relative complex-
ity of patient encounters in general/family practice,
cardiology, and psychiatry settings using data from
the 2000 National Ambulatory Medical Care Sur-
vey (NAMCS), dissecting the sources of complexity
within practice.”® We hypothesized that estimates
of complexity, particularly the complexity of the

input, will be higher in general/family practice than
in either cardiology or psychiatry, primarily be-
cause of differences in diversity across visits. Dif-
ferences should be magnified when adjusted for
differences in the duration of office visit. Cardiol-
ogists and psychiatrists were chosen as comparison
groups because a large portion of the generalist-
specialist comparison literature involves these spe-
cialties.

Methods

Sample

The 2000 NAMCS database was used in this sec-
ondary analysis.”’ NAMCS used a multistage prob-
ability design of primary sampling units throughout
the United States, practices within primary sam-
pling units, and patient visits within practices.
Trained physicians and office staff completed en-
counter data on patient visits selected. This data
included patients’ symptoms, physicians’ diagnoses,
diagnostic procedures, and treatments provided.
Only data provided by general/family practitioners
(n = 3344), cardiovascular specialists (n = 1650),
and psychiatrists (n = 1567) were retained for this
analysis.

Data
Patient encounters can be described by the quantity
of information and services exchanged between pa-
tient and physician, by the visit-to-visit variability
of these exchanges, and by their overall diversity.*°
“Quantification” of patient visits included the per
patient number of reasons for visit, diagnoses, body
systems examined and tests ordered, medications
prescribed, procedures performed, and other ther-
apies ordered. In addition, whether patients were
new to the practice was also recorded.
“Variability” was measured across visits within
disciplines by computing the coefficient of varia-
tion (COV) from the mean and standard deviation
from quantities measured above. In addition, the
COV of the age of patients seen was also computed.
“Diversity” was defined as the proportion of
categories needed to describe 95% of the visits for
each discipline. For each variable, the entire data-
base was used to determine how many categories
were needed to describe 95% of the visits (possible
categories). This procedure was then repeated for
each discipline, and diversity was computed as the
proportion of possible categories that were needed
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to describe 95% of visits within that discipline.
Finally, patient demographic diversity was assessed
as the proportion of categories within a sex X race
X ethnicity matrix needed to describe 95% of pa-
tients seen.

The 2000 NAMCS data set provides a patient
weight that allows the sample of 27,369 visits to be
“inflated” to represent the total of 832,541,999
visits that year in the United States. This patient
visit weight was applied to the dataset so that esti-
mates of complexity parameters produced by resa-
mpling techniques would better conform to na-
tional patterns of patient encounters.””

Analysis

Visit input depended on the reasons for the visit,
diagnoses, examination/testing, and patient charac-
teristics. Visit output depended on medications and
therapies prescribed, procedures performed, and
disposition. In addition to the mean quantification
for each variable, differences in the discipline-spe-
cific duration of visit were used for time-dependent
variables (reasons for visit, diagnoses examination/
testing, medications, procedures, and other thera-
pies) to determine an hourly complexity rate for
each discipline.

“Complexity” was calculated from the data ex-
tracted above using a previously described proce-
dure (see Figure 1).*° The complexity of continu-
ous measures was calculated as the mean value for
each variable weighted for variability and diversity.

These weights were computed as the Z-transfor-
mations of the COVs and diversity proportions.
The complexity of patient demographic character-
istics could not be computed in this manner, and
was thus defined as the diversity of each of the 3
patient characteristic measures and estimated as the
sum of the Z-transformations of the proportion of
new patients, the variability of patients’ ages, and
the demographic diversity. This method would
yield a complexity estimate with a possible range
comparable to the ranges of the other input vari-
ables. The complexity of the encounters is calcu-
lated by the following formula®':

complexity (total) =

Complexity (Output) X Zcomplexity (input)

Thus, total complexity is more dependent on the
complexity of the input than that of the output.
Because complexity parameters are not computed
using the individual practitioner as a unit of mea-
surement, there were no corresponding measures
of parameter variation. Bootstrap procedures were
used to provide estimates of error for selected mea-
sures of complexity. The standard errors have been
provided to enable the computation of 95% Cls
(mean * 2 SE = 95% CI). Because of the large
sample size, most of the interspecialty comparisons
are statistically significant.

Figure 1. Computation Of Relative Complexity Of Ambulatory Care

[Step 1: Each input/output defined as mean per clinical encounter weighted by diversity and variability ]

Inter-encounter

Mean number of

Inter-encounter

variability # | inputs/outputs =, diversity
(visit-to-visit seen per clinical (range of
change) encounter possibilities used)

[Step 2: Total Input and Total Output complexities calculated by summing components complexities ]

Step 3: Total Complexity is the product of output complexity and 2 raised to the power of input
complexity
I Input Complexity
Total = Output 28 2 ;
Complexity # = | Complexity

8 JABFM January—February 2011 Vol. 24 No. 1

http://www.jabfm.org

1ybuAdoo
Aq pa1oal0id 1sanb Aq G20z Jaquiadaq T uo /610" wigel mmm//:dny woly papeojumod "TTOZ Alenuer G Uo /S000T TO TTOZ Wigel/zgTe 0T Sk paysignd 1s1i :paN We- pieog wy


http://www.jabfm.org/

Table 1. Quantification of Ambulatory Care Provided across Disciplines

Variable

General/Family Practice

(n = 3344)

Cardiology
(0 = 1650)

Psychiatry
(n = 1567)

Input (mean per visit)
Reasons for visit
Diagnoses
Examination/testing
Patient characteristics
Proportion of new patients
Output (mean per visit)
Medications prescribed
Procedures
Other therapies

1.61 (0.00001)
1.70 (0.00001)
1.68 (0.00002)

0.08 (0.000003)
1.80 (0.00002)

0.03 (0.00000)
0.61 (0.00001)

1.44 (0.00001)
1.97 (0.00001)
1.97 (0.00002)

0.13 (0.000006)
2.94 (0.00004)

0.01 (0.00000)
0.59 (0.00001)

1.57 (0.00001)
1.39 (0.00001)
0.14 (0.00001)

0.11 (0.000005)
1.60 (0.00002)

0
1.52 (0.00002)

Values provided as weighted mean (SE).
n, number of visits.

Results

Encounters

Table 1 presents the quantitative description of the
patient encounters in general/family practice, cardi-
ology, and psychiatry. Although the numbers of rea-
sons for visits were similar across the disciplines, car-
diology patient encounters had more diagnoses and
received more examination and testing; psychiatry
encounters involved the fewest and used the most
other therapies. However, when controlling for dif-
ferences in duration of visit, general/family practice
encounters included the highest complexity rates of
reasons for visit, diagnoses, and examination/testing.
Outputs varied considerably across disciplines: cardi-
ology visits involved the most medications, general/
family practice visits involved the most procedures,
and psychiatry visits involved the most other thera-
pies. Adjustment for duration of visit affected the
psychiatry measures most.

Table 2 presents the variability in encounters
across disciplines. Although variability in the number
of reasons for visit and diagnoses were similar, psy-
chiatry visits were the most variable in examination
and testing. Although the variability in medications
prescribed was similar across disciplines, cardiology
visits were the most variable in procedures whereas
psychiatry visits were least variable in other therapies
used.

Table 3 presents descriptors of diversity across
disciplines. As expected, general/family practice
visits involved the most diversity in reasons for
visit, diagnoses, and most outputs. Demographic
diversity, however, was almost identical across spe-
cialties.

Complexity
Table 4 summarizes the complexity across disci-
plines. The differences in input complexity are

Table 2. Variability of Ambulatory Care Provided across Disciplines

General/Family Practice Cardiology Psychiatry
Variable (n = 3344) (n = 1650) (n = 1567)
Input
Reasons for visit 0.49 (0.00000) 0.52 (0.00000) 0.52 (0.00000)
Diagnoses 0.50 (0.00000) 0.45 (0.00001) 0.50 (0.00000)
Examination/testing 1.01 (0.00001) 0.76 (0.00001) 3.05 (0.00007)
Patient characteristics (age) 0.53 (0.00000) 0.22 (0.00000) 0.44 (0.00001)

Output
Medications prescribed
Procedures
Other therapies

0.94 (0.00001)
6.35 (0.0002)
1.68 (0.00002)

0.78 (0.00001)
14.67 (0.0018)
1.56 (0.00003)

0.81 (0.00001)

0.70 (0.00001)

Values provided as weighted coefficient of variation (SE).

n, number of visits.
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Table 3. Diversity of Ambulatory Care Provided across Disciplines

Possible General/Family Practice* Cardiology* Psychiatry*
Variable Categories (n) (n = 3344) (n = 1650) (n = 1567)
Input
Reasons for visit 355 0.50 (0.00002) 0.24 (0.00001) 0.11 (0.00002)
Diagnoses 491 0.47 (0.00003) 0.19 (0.00003) 0.06 (0.00001)
Examination/testing 96 0.22 (0.00006) 0.21 (0.00008) 0.28 (0.0009)

Patient characteristics

Demographic diversity' 16
Output
Medications prescribed 113
Procedures 37
Other therapies 46
Disposition 5

0.62 (0.00042)

0.50 (0.00002)
0.65 (0.00014)
0.37 (0.00047)
0.60 (0.00000)

0.63 (0.00000)

0.33 (0.0001)

0.16 (0.00008)
0.20 (0.00098)
0.60 (0.00000)

0.62 (0.00048)

0.09 (0.00005)

0.23 (0.00038)
0.40 (0.00000)

Values provided as weighted proportion (SE).

*Proportion of possible categories needed to include 95% of patients; n, number of visits.

"Proportion of categories (sex X race X ethnicity).

small but generally largest in general/family prac-
tice with the exception that cardiology visits have
the most complex examination and testing. When
adjusted for the duration of visit, these differences
were magnified. In several cases, the relative rank-
ing of encounter complexity changed when ad-
justed for the duration of visit. For example, the
unadjusted complexity of outputs was largest in
cardiology because of the complexity of medica-
tions prescribed. When adjusting for duration of
visit, the medication complexity for cardiology
dropped and general/family practice outputs were
now the most complex. Because the complexity of
the input drove the total encounter complexity,
general/family practice was most complex. This
difference was magnified when adjusted for dura-
tion of visit; as reported previously,”® the adjusted
complexity for general/family practice is 33% more
than that of cardiology and 5 times that of psychi-

atry.

Discussion

Complex adaptive systems balance complicated in-
teractions with adaptability, often demonstrating a
combination of both linear predictability and non-
linear unpredictability.’” Adaptive processes often
have a stable linear framework to which an adaptive
nonlinear pattern is added.’® In the case of patient
encounters, the “complicatedness” of input com-
plexity may increase the demands placed on the
provider, but the adaptability of output complexity
allows the provider to tailor management to the
patient and context.

Encounter Complexity

Because primary care patients present earlier in the
course of their illness and with less differentiated
disease,’* we would expect that the input in family
medicine would be less clear and, hence, more
complex. This agrees with the conclusions of the
Future of Family Medicine Project.’” In addition,
primary care physicians, potentially filtering out
those with uncertain diagnoses, have already eval-
uated patients who were referred to specialists.
Recognition that the probability of disease is lower
in primary care may explain higher rates of testing
in specialty practice.’® Thus, the complexity ob-
served in family medicine versus cardiology is un-
derstandable based on the patients who present and
the referral process. What characterizes family
medicine the most is the diversity that defines it.*”

Output complexity was highest in cardiology
practices because of medication complexity. Fur-
ther complicating the picture is the significant in-
traphysician variability observed among general
practitioners.’® Such findings suggest that encoun-
ters in family medicine may be even more complex
than we can assess here.

Because total encounter complexity is more de-
pendent on complexity of the input than the out-
put, the complexity of family medicine is greater
than that of cardiology and psychiatry. This reflects
findings of the dynamics of heart rate and mood
variability. As patients become progressively more
ill, variability in heart rate’” and mood*® decrease.
Thus, healthy individuals, as seen in family medi-
cine, exhibit chaotic/random dynamics whereas ill
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individuals, as seen in cardiology and psychiatry,
exhibit periodic dynamics. Thus, family medicine
patients should be more variable in their signs and
symptoms and less predictable in their response to
treatment.

Complexity Rates

Although the complexity of the encounter was sim-
ilar between general/family practice and cardiol-
ogy, complexity is also dependent on the density of
the encounters that occur. Inadequate time is often
cited as the cause of medical errors.*'~* The du-
ration of the visit is dependent on the severity/
complexity of the medical problem” as well as the
case mix, the number of tests performed, and
whether the patient was previously unknown to the
physician. The duration of the visit is associated
with the number of medications prescribed, the
procedures performed, and the counseling given.**
High-volume practitioners deal with this density
problem by reducing preventive care and the time
spent on building/maintaining the doctor-patient
relationship.* Temte et al* have advocated that an
hourly measure of complexity density be used.
When adjusted for the duration of visit, general/
family practice was clearly the most complex of the
3 disciplines.

Implications

The findings that family medicine encounters are
more complex may explain the observations that
generalists are less likely to provide guideline-con-
cordant care than specialists. That disease-specific
mortality rates were inversely related to disease-
specific caseload’* suggests that disease-specific ex-
perience may reduce perceived complexity or that
disease-specific delivery systems are in place.

In general, low input complexity with high out-
put complexity would be most desirable. In such a
situation, the condition being treated would be
clear and understandable and the management op-
tions available would permit adaptation to the pe-
culiar circumstances of each patient. Thus, in this
study, encounters in cardiology practice were more
desirable than those in family medicine from a
complexity standpoint.

Because complex systems generate errors in pro-
portion to the level of complexity of the system,’’
the rate of medical errors would be highest in
family medicine. The observation that more than
80% of errors in family medicine are “systems”

errors reflects the complexity of primary care.*” If
the complexity is high, then errors should attest to
the complexity of relationships, the health care sys-
tem, and knowledge required to provide care. In
fact, the complexity of the health care system and
poor access to information are major barriers to
error reduction.” Studies of medical errors in pri-
mary care settings confirm that errors are often
because of process problems,**%°°
lationships between the physician and the patient
or the health care system.*"**:32 Preventable er-
rors are attributed to problems with access, docu-
mentation, or coordination of care.”® In addition,
as expected in high-complexity situations, errors
are attributed to inadequate knowledge.*'*-*
Thus, interspecialty differences may reflect the
higher complexity inherent in family medicine.’®
When comparing care provided by different spe-
cialties, adjustment for differences in complexity (as
is done with case-mix differences) would provide a
clearer picture of interspecialty differences.

If high complexity leads to disproportionately
poorer levels of guideline adherence and poten-
tially more medical errors, how can this complexity
be reduced? Although the complexity of the indi-
vidual encounter is similar in general/family prac-
tice and cardiology, the density of care provided
clearly made general/family practice the more com-
plex of these disciplines. Hence, one approach
could be to reduce the density by increasing the
time allotted to the encounter. Although financially
difficult, this option may be the most attractive to
the family physician. Systems that allow for more
time with the patient and have mulddisciplinary
teams in place are more likely to get higher-quality

results and may result in better financial return for
56-58

particularly re-

family physicians.

Because complexity of the input is critical to
overall complexity, the optimal approach may be to
reduce the complexity of the input. Thus, output-
oriented approaches, such as formulary limitations
or restrictions on procedural privileges and medi-
cation prescription, will not be effective in signifi-
cantly reducing overall complexity and could be
counterproductive by limiting adaptability. One
way to reduce input complexity could be to pro-
mote continuity of care, thereby decreasing the
number of new (and unfamiliar) patients seen.
Other approaches could be to limit the types of
patients seen (eg, excluding maternity patients);
limit the number of complaints dealt with during
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each encounter; use physician extenders to see un-
complicated patients, thereby decreasing variabil-
ity; and develop personal areas of expertise (eg,
Certificates of Added Qualifications). Reducing in-
put complexity even a small amount could have a
drastic effect on overall complexity.

Unfortunately, the trend toward increased re-
quired documentation for accountability may further
increase the complexity of primary care encounters.
Although routine implementation of practice guide-
lines may seem to decrease complexity by decreasing
variability, if such practices lead to poorer health later,
then guidelines will only serve to shift complexity,
reducing it now at the expense of increasing it later. In
fact, practice guidelines may work best in low-com-
plexity settings in which patients are expected to re-
spond in predictable ways (eg, specialty settings like
intensive care units).

The recent policy emphasis on promoting the
patient-centered medical home as an advanced
form of primary care practice that focuses on the
key components of primary care (accessible, com-
prehensive, coordinate and continuous care) rede-
signs practice relationships and incorporates health
information technology; an alternative payment
system may provide an opportunity to decrease
complexity density by allowing more time for face-
to-face interactions with patients who need it.’®*?

Limitations
There are several limitations to this study. First,
how representative is the NAMCS database? Pre-
vious studies in family medicine found that the
mean duration of the visit was 9.01 to 15.9 min-
utes,’’*#* shorter than the 16.2 minutes reported
in the NAMCS database. In fact, Gilchrist et al®°
found that, using the NAMCS method and form,
family physicians overestimate visit duration by 3.7
minutes. Using a patient log, Beasley et al®' found
that family physicians addressed a mean of 3.05
problems per visit, with more than 3 problems
addressed in 37% of the encounters; this is compa-
rable to the findings of Flocke et al.®* The mean
number of medications prescribed (1.77) is compa-
rable to the mean number of medications on pa-
tients’ problem lists (1.7).>” These findings suggest
that, for family medicine, NAMCS may underrep-
resent input complexity and adjusted complexity.
Secondly, there is a concern about the accuracy
of the data reported. Previous studies about the
accuracy of clinical notes in family medicine found

that only 32% of the clinical content was recorded.
However, there was good agreement when ranking
physicians based on the content recorded.”* In ad-
dition, there is no reason to assume that any disci-
pline is less accurate compared with another. If
anything, the data from the densest encounters
(family medicine) may be the most incomplete.
Thus, the complexity of family medicine encoun-
ters may be underestimated. Third, the use of di-
agnostic classifications among psychiatric patients
may falsely simplify the complexity observed.®* Fi-
nally, the data collected in the NAMCS study was
limited and cannot reflect the true richness of the
clinical encounter. In addition, although we exam-
ined the variability and diversity of encounters,
these measures reflect variability and diversity
within each discipline and not within individual
practices.

Conclusion

Poorer guideline-concordant care provided in fam-
ily medicine relative to cardiology and psychiatry
may reflect the increased complexity of the encoun-
ters and the less predictive nature of patient dy-
namics in the relatively diverse patients seen in
family medicine. In addition to the use of case mix,
estimation of input and output complexity may be
another tool for adjustment in comparison studies.
Because the approach used here to estimate com-
plexity is amenable to computation with basic clin-
ical data, it could be applied by insurers, practices,
and quality improvement advocates to assess com-
plexity of care provided by practices or providers.
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