Family Medicine Outpatient Encounters are More
Complex Than Those of Cardiology and Psychiatry
David Katerndahl, MA, MD, Robert Wood, DrPH, and Carlos Roberto Jaén, MD, PhD
Background: Comparison studies suggest that the guideline-concordant care provided for specific medical 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 practice, cardiology, and psychiatry settings.
Methods: Secondary analysis of the 2000 National Ambulatory Medical Care Survey data for ambulatory 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 general/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 visits 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,1 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 increased resource use and hospital stays.2 Comparison 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 recommend therapies, which are less beneﬁcial for acute
myocardial infarction, than do cardiologists,3,4 with
an inconsistent ﬁnding of higher mortality.5,6 Similarly, patients with unstable angina are less likely to
receive effective treatments if treated by generalists
rather than cardiologists.7,8 In addition, compared
with generalists, cardiologists are less likely to order tests but prescribe more medications for hypertension and ischemic heart disease.9 Cardiologists
also perform more cardiac catheterizations,10 more
echocardiograms, and prescribe more evidencebased medications for patients with heart failure.11,12 Consequently, patients hospitalized for
heart failure had higher short-term13 and longterm14 mortality rates if cared for by generalists.
However, because the patients seen by family physicians 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 adequate to control for such differences.
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input, will be higher in general/family practice than
in either cardiology or psychiatry, primarily because of differences in diversity across visits. Differences should be magniﬁed when adjusted for
differences in the duration of ofﬁce visit. Cardiologists and psychiatrists were chosen as comparison
groups because a large portion of the generalistspecialist comparison literature involves these specialties.

Methods
Sample
The 2000 NAMCS database was used in this secondary analysis.29 NAMCS used a multistage probability design of primary sampling units throughout
the United States, practices within primary sampling units, and patient visits within practices.
Trained physicians and ofﬁce staff completed encounter 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 patient and physician, by the visit-to-visit variability
of these exchanges, and by their overall diversity.30
“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 therapies 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 variation (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 database 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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Similar differences between primary care physicians’ and psychiatrists’ treatment of patients with
mental disorders have been reported. Studies suggest that, compared with psychiatrists, primary care
physicians more often fail to detect mental disorders,15–17 make more diagnostic errors,18,19 and
more often use inappropriate or inadequate dosages
of psychotropic medications.20,21 However, not every study comparing psychiatrists and primary care
physicians have found signiﬁcant treatment differences.22 Outcome-based quality of care studies can
be misleading.23 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) physician volume or experience, (2) information technology support, (3) care management programs, and
(4) practice size and integration into delivery systems.24
If we accept that these generalist-specialist differences are real, what is the explanation? Because
those entering primary care residencies have similar scores on standardized examinations as those
entering other residencies,25 differences in quality
of care provided must have a cause other than
differences in intelligence. Most comparison studies 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. However, 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 complex in terms of its payers,26 guidelines,27 and
medications.28 One potential consequence of increasing complexity is the provision of poorer quality of care.28 The purpose of this study was to build
on previous work, estimating the relative complexity of patient encounters in general/family practice,
cardiology, and psychiatry settings using data from
the 2000 National Ambulatory Medical Care Survey (NAMCS), dissecting the sources of complexity
within practice.26 We hypothesized that estimates
of complexity, particularly the complexity of the

Analysis
Visit input depended on the reasons for the visit,
diagnoses, examination/testing, and patient characteristics. 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-speciﬁc duration of visit were used for time-dependent
variables (reasons for visit, diagnoses examination/
testing, medications, procedures, and other therapies) to determine an hourly complexity rate for
each discipline.
“Complexity” was calculated from the data extracted above using a previously described procedure (see Figure 1).30 The complexity of continuous measures was calculated as the mean value for
each variable weighted for variability and diversity.

These weights were computed as the Z-transformations of the COVs and diversity proportions.
The complexity of patient demographic characteristics 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 variables. The complexity of the encounters is calculated by the following formula31:

complexity (total) ⫽
complexity (output) ⫻ 2complexity (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 measurement, there were no corresponding measures
of parameter variation. Bootstrap procedures were
used to provide estimates of error for selected measures of complexity. The standard errors have been
provided to enable the computation of 95% CIs
(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
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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 patients 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 estimates of complexity parameters produced by resampling techniques would better conform to national patterns of patient encounters.29

Variable
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

General/Family Practice
(n ⫽ 3344)

Cardiology
(n ⫽ 1650)

Psychiatry
(n ⫽ 1567)

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

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

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

0.08 (0.000003)

0.13 (0.000006)

0.11 (0.000005)

1.80 (0.00002)
0.03 (0.00000)
0.61 (0.00001)

2.94 (0.00004)
0.01 (0.00000)
0.59 (0.00001)

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, cardiology, and psychiatry. Although the numbers of reasons for visits were similar across the disciplines, cardiology 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 differences 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: cardiology visits involved the most medications, general/
family practice visits involved the most procedures,
and psychiatry visits involved the most other therapies. 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, psychiatry 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 specialties.
Complexity
Table 4 summarizes the complexity across disciplines. The differences in input complexity are

Table 2. Variability of Ambulatory Care Provided across Disciplines
Variable
Input
Reasons for visit
Diagnoses
Examination/testing
Patient characteristics (age)
Output
Medications prescribed
Procedures
Other therapies

General/Family Practice
(n ⫽ 3344)

Cardiology
(n ⫽ 1650)

Psychiatry
(n ⫽ 1567)

0.49 (0.00000)
0.50 (0.00000)
1.01 (0.00001)
0.53 (0.00000)

0.52 (0.00000)
0.45 (0.00001)
0.76 (0.00001)
0.22 (0.00000)

0.52 (0.00000)
0.50 (0.00000)
3.05 (0.00007)
0.44 (0.00001)

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 1. Quantification of Ambulatory Care Provided across Disciplines

Variable
Input
Reasons for visit
Diagnoses
Examination/testing
Patient characteristics
Demographic diversity†
Output
Medications prescribed
Procedures
Other therapies
Disposition

Possible
Categories (n)

General/Family Practice*
(n ⫽ 3344)

Cardiology*
(n ⫽ 1650)

Psychiatry*
(n ⫽ 1567)

355
491
96

0.50 (0.00002)
0.47 (0.00003)
0.22 (0.00006)

0.24 (0.00001)
0.19 (0.00003)
0.21 (0.00008)

0.11 (0.00002)
0.06 (0.00001)
0.28 (0.0009)

16

0.62 (0.00042)

0.63 (0.00000)

0.62 (0.00048)

113
37
46
5

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

0.33 (0.0001)
0.16 (0.00008)
0.20 (0.00098)
0.60 (0.00000)

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 ⫻ race ⫻ ethnicity).

small but generally largest in general/family practice 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 ranking of encounter complexity changed when adjusted for the duration of visit. For example, the
unadjusted complexity of outputs was largest in
cardiology because of the complexity of medications 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 duration of visit; as reported previously,26 the adjusted
complexity for general/family practice is 33% more
than that of cardiology and 5 times that of psychiatry.

Discussion
Complex adaptive systems balance complicated interactions with adaptability, often demonstrating a
combination of both linear predictability and nonlinear unpredictability.32 Adaptive processes often
have a stable linear framework to which an adaptive
nonlinear pattern is added.33 In the case of patient
encounters, the “complicatedness” of input complexity 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.
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Encounter Complexity
Because primary care patients present earlier in the
course of their illness and with less differentiated
disease,34 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.35 In addition,
primary care physicians, potentially ﬁltering out
those with uncertain diagnoses, have already evaluated 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.36 Thus, the complexity observed in family medicine versus cardiology is understandable based on the patients who present and
the referral process. What characterizes family
medicine the most is the diversity that deﬁnes it.37
Output complexity was highest in cardiology
practices because of medication complexity. Further complicating the picture is the signiﬁcant intraphysician variability observed among general
practitioners.38 Such ﬁndings suggest that encounters in family medicine may be even more complex
than we can assess here.
Because total encounter complexity is more dependent on complexity of the input than the output, 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 rate39 and mood40 decrease.
Thus, healthy individuals, as seen in family medicine, exhibit chaotic/random dynamics whereas ill
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Table 3. Diversity of Ambulatory Care Provided across Disciplines
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2.925 (0.00003)
3.039 (0.00005)
3.153 (0.00019)
7.484 (0.00004)
16.526 (0.00021)
3.913 (0.00005)
0.072 (0.00001)
1.406 (0.00040)
2.773 (0.00001)
8.168 (0.00041)
167.3 (0.009)

1.03 (0.00001)
0.019 (0.00000)
0.37 (0.0001)
0.73 (0.00000)
2.15 (0.0001)
44.04 (0.002)

Complexity Per Hour*

0.77 (0.00001)
0.80 (0.00001)
0.83 (0.00004)
1.97 (0.00000)
4.35 (0.00004)

Complexity Per Visit

Values provided as weighted mean (SE).
*Adjusted for duration of visit.
n, number of weighted visits.

Input
Reasons for visit
Diagnoses
Examination/testing
Patient characteristics
Total
Output
Medications
Procedures
Other therapies
Disposition
Total
Total encounter

Category

General/Family Practice (n ⫽ 198,577,765)

Table 4. Complexity across Disciplines

1.44 (0.00008)
0.004 (0.00000)
0.32 (0.00021)
0.73 (0.00000)
2.49 (0.00022)
42.78(0.004)

0.60 (0.00001)
0.76 (0.00002)
0.89 (0.00005)
1.85 (0.00000)
4.10 (0.00005)

Complexity Per Visit

4.221 (0.00027)
0.012 (0.00000)
0.938 (0.00056)
2.140 (0.00002)
7.300 (0.00062)
125.4 (0.012)

1.759 (0.00002)
2.228 (0.00005)
2.609 (0.00018)
5.423 (0.00004)
12.018 (0.00021)

Complexity Per Hour*

Cardiology (n ⫽ 21,598,184)

0.68 (0.00002)
0
0.68 (0.00017)
0.66 (0.00000)
2.02 (0.00017)
17.49 (0.001)

0.59 (0.00001)
0.50 (0.00000)
0.09 (0.00000)
1.93 (0.00000)
3.12 (0.00001)

Complexity Per Visit

1.213 (0.00003)
0
1.213 (0.00018)
1.177 (0.00001)
3.604 (0.00018)
31.2 (0.003)

1.053 (0.00002)
0.892 (0.00001)
0.161 (0.00001)
3.443 (0.00003)
5.566 (0.00005)

Complexity Per Hour*

Psychiatry (n ⫽ 28,864,201)

J Am Board Fam Med: first published as 10.3122/jabfm.2011.01.100057 on 5 January 2011. Downloaded from http://www.jabfm.org/ on 29 January 2022 by guest. Protected by
copyright.

11

Complexity Rates
Although the complexity of the encounter was similar between general/family practice and cardiology, complexity is also dependent on the density of
the encounters that occur. Inadequate time is often
cited as the cause of medical errors.41– 43 The duration of the visit is dependent on the severity/
complexity of the medical problem9 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.44
High-volume practitioners deal with this density
problem by reducing preventive care and the time
spent on building/maintaining the doctor-patient
relationship.45 Temte et al46 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-concordant care than specialists. That disease-speciﬁc
mortality rates were inversely related to diseasespeciﬁc caseload5,6 suggests that disease-speciﬁc experience may reduce perceived complexity or that
disease-speciﬁc delivery systems are in place.
In general, low input complexity with high output complexity would be most desirable. In such a
situation, the condition being treated would be
clear and understandable and the management options available would permit adaptation to the peculiar 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 proportion to the level of complexity of the system,31
the rate of medical errors would be highest in
family medicine. The observation that more than
80% of errors in family medicine are “systems”
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errors reﬂects the complexity of primary care.47 If
the complexity is high, then errors should attest to
the complexity of relationships, the health care system, 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.48 Studies of medical errors in primary care settings conﬁrm that errors are often
because of process problems,41,49,50 particularly relationships between the physician and the patient
or the health care system.41,42,51,52 Preventable errors are attributed to problems with access, documentation, or coordination of care.53 In addition,
as expected in high-complexity situations, errors
are attributed to inadequate knowledge.41,49,54
Thus, interspecialty differences may reﬂect the
higher complexity inherent in family medicine.55
When comparing care provided by different specialties, 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 potentially more medical errors, how can this complexity
be reduced? Although the complexity of the individual encounter is similar in general/family practice and cardiology, the density of care provided
clearly made general/family practice the more complex 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 multidisciplinary
teams in place are more likely to get higher-quality
results and may result in better ﬁnancial return for
family physicians.56 –58
Because complexity of the input is critical to
overall complexity, the optimal approach may be to
reduce the complexity of the input. Thus, outputoriented approaches, such as formulary limitations
or restrictions on procedural privileges and medication prescription, will not be effective in signiﬁcantly reducing overall complexity and could be
counterproductive by limiting adaptability. One
way to reduce input complexity could be to promote 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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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.

Limitations
There are several limitations to this study. First,
how representative is the NAMCS database? Previous studies in family medicine found that the
mean duration of the visit was 9.01 to 15.9 minutes,37,38,44 shorter than the 16.2 minutes reported
in the NAMCS database. In fact, Gilchrist et al60
found that, using the NAMCS method and form,
family physicians overestimate visit duration by 3.7
minutes. Using a patient log, Beasley et al61 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 comparable to the ﬁndings of Flocke et al.62 The mean
number of medications prescribed (1.77) is comparable to the mean number of medications on patients’ problem lists (1.7).37 These ﬁndings suggest
that, for family medicine, NAMCS may underrepresent 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

doi: 10.3122/jabfm.2011.01.100057

that only 32% of the clinical content was recorded.
However, there was good agreement when ranking
physicians based on the content recorded.63 In addition, there is no reason to assume that any discipline 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 encounters may be underestimated. Third, the use of diagnostic classiﬁcations among psychiatric patients
may falsely simplify the complexity observed.64 Finally, the data collected in the NAMCS study was
limited and cannot reﬂect the true richness of the
clinical encounter. In addition, although we examined 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 family medicine relative to cardiology and psychiatry
may reﬂect the increased complexity of the encounters and the less predictive nature of patient dynamics 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 complexity is amenable to computation with basic clinical data, it could be applied by insurers, practices,
and quality improvement advocates to assess complexity of care provided by practices or providers.
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