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BACKGROUND: Attending rounds remain the primary
venue for formal teaching and learning at academic med-
ical centers. Little is known about the effect of increasing
clinical demands on teaching during attending rounds.
OBJECTIVE:To explore the relationships among teaching
time, teaching topics, clinical workload, and patient com-
plexity variables.
DESIGN:Observational study ofmedicine teaching teams
from September 2008 through August 2014. Teams at
two large teaching hospitals associated with a single med-
ical school were observed for periods of 2 to 4 weeks.
PARTICIPANTS: Twelve medicine teaching teams
consisting of one attending, one second- or third-year
resident, two to three interns, and two to three medical
students.
MAINMEASURES: The study examined relationships be-
tween patient complexity (comorbidities, complications)
and clinical workload variables (census, turnover) with
educational measures. Teams were clustered based on
clinical workload and patient complexity. Educational
measures of interest were time spent teaching and num-
ber of teaching topics. Data were analyzed both at the
daily observation level and across a given patient’s
admission.
KEYRESULTS:We observed 12 teams, 1994 discussions
(approximately 373 h of rounds) of 563 patients over 244
observation days. Teams clustered into three groups: low
patient complexity/high clinical workload, average pa-
tient complexity/low clinical workload, and high patient
complexity/high clinical workload. Modest associations
for team, patient complexity, and clinical workload vari-
ables were noted with total time spent teaching (9.1% of
the variance in time spent teaching during a patient’s
admission; F[8,549] = 6.90, p < 0.001) and number of
teaching topics (16% of the variance in the total number
of teaching topics during a patient’s admission; F[8,548] =
14.18, p < 0.001).
CONCLUSIONS: Clinical workload and patient complexi-
ty characteristics among teams were only modestly asso-
ciated with total teaching time and teaching topics.
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INTRODUCTION

Despite changes in medical education, teaching rounds remain
a core component of learner experiences.1–3 Rounds are the
main venue for faculty to teach by reviewing resident plans,
assessing learners’ knowledge, and offering teaching points
that relate to patients on the team or within the system inwhich
they work. However, numerous factors have led to an evolu-
tion of teaching rounds. Rounds are now characterized by a
blending of work rounds and traditional teaching rounds and
are typically around 2 h, much of which is spent in hallways or
team rooms.2, 3 Teaching still occurs but tends to focus on
patient care plans and diagnostic study review rather than
physical exam skills or other medical topics.2

While work-hour reforms have significantly impacted rounds,
other national trends have arguably had at least as significant an
impact.4 Increasing emphasis on productivity,5, 6 the advent of
hospital medicine as a specialty,7, 8 the introduction of the
electronic medical record,9 pressure to reduce length of stay
and increase throughput, and an increased emphasis on quality
and safety, as well as patient satisfaction, have all led to myriad
changes in academic inpatient services. These in turn have given
rise to increasing concern regarding the duration, quality, and
content of rounds, prompting some to propose that roundswould
benefit from redesign, with numerous suggestions put forth for
improving the educational experience.10–12

Understanding the factors that impact teaching is a vital
component for effective optimization of contemporary teach-
ing rounds. In our view, this requires exploring the relation-
ships between patient complexity, clinical workload, and
teaching. In addition, a better understanding of the content of
rounds—what topics specifically are being discussed—is
essential. We conducted a comprehensive observational study
of attending rounds of inpatient teams at two large teaching
hospitals, and explored the relationships among teaching time
and census, patient acuity, and other variables. This study
contributes to the literature on factors associated with teaching
during rounds, and quantification and categorization of teach-
ing topics discussed.
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METHODS

As part of a series of studies examining relationships and
sensemaking13–15 among inpatient medicine teams, we ana-
lyzed team data from a single residency program at two large
teaching hospitals (an urban county hospital and a Department
of Veterans Affairs [VA] hospital). A complete description of
the methods involving the first 11 teams observed has been
published elsewhere.13, 15 Briefly, researchers observed 12
inpatient medicine teams, taking detailed field notes of all
teaching topics covered. Teams were purposefully sampled
to obtain a broadly representative group based on physician
characteristics and time of year. The 12th team was the first
team in a follow-up study and was also identified based on the
same criteria used for the initial teams.14 Patients who were
readmitted were counted as novel encounters for the purpose
of data analysis. The 12 inpatient teams were observed from
September 2008 through August 2014 for 2 to 4 weeks, with
the length of observation dependent on whether the attending
was with the team for 2 or 4 weeks. All days were observed
with the exception of weekends/holidays when the team did
not conduct rounds in person, but instead the attending
reviewed patients with the resident by phone, or days that
another attending covered. If a team’s attending changed dur-
ing observation and all other team members remained, the
team was renumbered with a letter designation (e.g., team 4a
became 4b when the attending switched). All observed rounds
were audio-recorded for the purpose of field note validation
and for timing aspects of rounds described below.
While the original focus of our work was on relation-

ships and sensemaking, data used for this analysis were
prospectively collected as part of the original protocol. We
planned on collecting data regarding teaching and work-
load, as we thought that these variables could be associated
with how team members related to each other and made
sense of their tasks. Workload was a covariate in our prior
published work.15

This study was approved by the University of Texas
Health Science Center at San Antonio (UTHSCSA) Insti-
tutional Review Board, the South Texas Veterans Health
Care System (STVHCS) Research and Development Com-
mittee, and the University Health System (UHS) Research
Committee.

Teaching Topics

While taking field notes, three researchers identified when
teaching topics were being discussed, took notes on them,
and noted their duration. The process for assessing concor-
dance and agreement was described in prior studies, and
entailed two observers rounding together on each team and
comparing notes daily until 90% concordance on teaching
topics was reached.13, 15 The notes were then re-analyzed by
one investigator (TR), who categorized teaching topics using
the American Board of InternalMedicine (ABIM) certification
blueprint16 as a framework.

Statistical Analysis

To explore relationships between patient complexity, clinical
workload, and educational measures, we examined the effects
of patient complexity and clinical workload on both time spent
teaching and number of teaching topics. We measured these
associations 1) aggregated across observation days for each
team, and 2) aggregated across days for each individual pa-
tient’s admission. By analyzing data across each patient’s
hospitalization (in addition to observation day), we were able
to capture additional teaching variability.
Patient complexity variables of interest were measures of

comorbidities and complications. Patient-related data were taken
from recordings, followed by chart review of each patient.
Comorbidity variables (Comorbidity Score, Average Comorbid-
ities, Comorbidities) were derived fromCharlson-Deyo scores.17

Complication variables (Daily Complications, Total Complica-
tions, Complications of other patients) were derived from in-
stances where a team member noted that the patient had clini-
cally worsened since the last rounds. Clinical workload variables
includedmeasures of daily census (Average Daily Census, Daily
Census) and patient turnover (Turnover, Daily Turnover). Both
patient complexity and clinical workload variables were ana-
lyzed across observation days for each team and across each
individual patient’s admission. By analyzing our data across two
levels (observation days and teams), we were able to examine
impacts of variables for a given patient, and for other patients
cared for by the team, during a given patient’s admission.
To explore the association between team characteristics and

educational measures, we used a simple cluster analysis tech-
nique to organize our 12 teams into three clusters based on
similarities and differences in clinical workload and patient
complexity. For this analysis, we used observation days as the
unit of measure. Specifically, we computed an Overall Daily
Workload variable by summing Daily Turnover and Daily
Census, and an Overall Patient Complexity variable by sum-
mingComorbidities andDaily Complications. Following their
computation, Overall Daily Workload and Overall Patient
Complexity variables were standardized (M = 0, SD = 1).
Thus, Z-score comparisons (Zlow ≤ −0.5, Zhigh ≥ 0.5, and
−0.5 < Zaverage < 0.5), as well as scatter plots of the two vari-
ables with cases grouped by team, were examined for cluster-
ing patterns (see Fig. 1). This allowed us to explore differences
between clusters with regard to patient complexity and clinical
workload that would otherwise not have been possible due to
our relatively small number of teams.
Finally, we conducted two ordinary least-squares hierarchi-

cal regression analyses with the three clusters to examine the
association between the above-described predictors and our
educational measures, using the patient as the unit of analysis.

RESULTS

Across 12 inpatient teams, we observed 1994 discussions
(approximately 373 h of rounds) of 527 different patients over
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the course of 244 observation days. Thirty-six patients were
readmitted to the same teams during the observation period
(and were analyzed as new admissions), bringing the total
number of patients to 563.
Nine of the 12 teaching faculty were men. Faculty experi-

ence since completion of residency ranged from 1 to 30 years.
There were four assistant professors, three associate profes-
sors, and five full professors.
The duration of rounds varied widely, from 20 min to 4 h

54 min. The mean duration across teams was 1 h 48 min (SD
46 min). The mean duration of each teaching exchange was
56 s (SD 46 s, range 6 s to 4 min 25 s), with a mean of seven
teaching topics (SD 5.9 topics, range 0–27 topics) across
teams per day (see Table 1 for full distribution of rounding
and teaching times). Duration of rounds was moderately pos-
itively correlated with daily teaching time (r = 0.32, p < 0.01)
and number of daily teaching topics (r = 0.50, p < 0.01).

Teaching topics covered nearly all of the ABIM blueprint.
In fact, only 5.6% (49) of topics observed could not be
mapped. Table 2 shows the distribution of topics across the
ABIM blueprint.

Cluster Analysis. Analysis revealed clustering in three
distinct patterns (Fig. 1; low patient complexity/high clin-
ical workload, average patient complexity/low clinical
workload, and high patient complexity/high clinical work-
load). Specifically, teams 5, 7, and 8 were categorized into
a single low patient complexity/high clinical workload
cluster; teams 2, 3a, 4b, 9, and 10 formed an average
patient complexity/low clinical workload cluster; and
teams 1, 3b, 4a, and 6 were a high patient complexity/
high clinical workload cluster. Table 3 contains patient
complexity variables, clinical workload variables, and ed-
ucational measures, organized by cluster.

Figure 1 Team clusters of patient complexity by workload.
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Total Teaching Time

Together, team characteristics, including clinical workload (high
vs. low) and patient complexity (high, average, or low),
accounted for 9.1% of the variance in the total time spent
teaching during any one patient’s admission (F[8,549] = 6.90,
p< 0.001). In particular, patient complexity (Average Comorbid-
ities and Total Complications) across a patient’s entire admission
accounted for the majority of that explained variance (7.8%) in
total teaching time per patient (ΔF[2,549] = 22.133, p < 0.001.)
Measures of team workload and patient complexity were

significantly associated with total time spent teaching. Specif-
ically, high patient complexity/high clinical workload teams
spent approximately 56 s longer teaching over the course of a
patient’s hospital stay than average patient complexity/low
clinical workload teams (95% CI: 11.74, 100.02). However,
low patient complexity/high clinical workload teams did not
differ significantly from the other two clusters in the amount of
time spent teaching per patient.
Finally, with all other variables held constant, every time a

patient experienced a complication during another patient’s
admission, the total time spent teaching for the patient without
the complication decreased by almost 78 s on average (95%

CI: −142.21, −13.35). On the other hand, each additional
complication experienced by a patient during his or her ad-
mission increased the total time spent teaching for that patient
by 86 s (95% CI: 59.14, 113.16).

Total Teaching Topics

Measures of team workload and patient complexity accounted
for 16% of the variance in the number of teaching topics
discussed by physicians during a patient’s admission
(F[8,548] = 14.18, p < 0.001).
Specifically, high patient complexity/high clinical workload

teams discussed approximately three more teaching topics per
patient than low patient complexity/high clinical workload teams
(95% CI: −4.48, −1.68), or approximately one more teaching
topic per patient than average patient complexity/low clinical
workload teams (95% CI: 0.47, 1.97). Average patient
complexity/low clinicalworkload teams discussed approximately
twomore teaching topics per patient than low patient complexity/
high clinical workload teams (95% CI: −3.18, −0.56).
Additionally, a one-unit increase (defined as one standard

deviation) in the average daily complications of all other patients
seen during a patient’s admission decreased the total number of
teaching topics discussed for that patient by almost three topics
on average (95% CI: −3.70, −1.67). Conversely, each additional
complication experienced by a patient during his or her admis-
sion increased the total number of teaching topics discussed for
that patient by almost two topics (95% CI: 1.63, 2.55).

DISCUSSION

This study represents a novel prospective assessment of the
relationships between clinical workload, patient complexity,
and teaching. We found that teaching, in terms of both the
number of topics and the time spent per topic, varied signifi-
cantly between teams. We observed teams in which relatively

Table 1 Daily Time Spent Teaching, Number of Topics Discussed, and Teaching Per Topics Discussed Including Daily Rounding Time

Team Daily Time Spent Teaching Per
Topic
(MM:SS)

Daily Time Spent Teaching
(MM:SS)

Daily Topics Daily Rounding Time
(HH:MM:SS)

Nobs* Mean (SD) Range† Mean (SD) Range† Mean (SD) Range† Mean (SD) Range†

1 26 1:21 (1:01) 0:15–4:25 6:14 (5:25) 0:40–20:18 4.6 (3.2) 1–14 1:51:05 (34:44) 48:56–2:59:15
2 26 0:33 (0:40) 0:11–3:02 1:45 (2:05) 0:22–9:00 2.8 (2.5) 1–11 1:54:33 (32:38) 56:10–3:13:58
3a 15 0:59 (0:22) 0:26–1:34 8:39 (5:16) 1:26–21:15 9.8 (6.7) 1–26 1:45:56 (35:47) 44:34–2:27:25
3b 11 0:43 (0:23) 0:17–1:19 4:22 (3:45) 1:30–13:10 6.1 (2.8) 2–10 1:38:41 (35:39) 50:31–2:24:18
4a 15 0:56 (0:41) 0:06–3:24 2:38 (2:24) 0:06–8:52 3.5 (3.4) 1–13 1:59:54 (01:16) 30:33–4:54:09
4b 11 0:34 (0:18) 0:24–1:00 1:59 (1:14) 1:00–3:28 4.0 (2.4) 1–7 1:37:04 (27:52) 52:57–2:15:28
5 21 0:46 (0:54) 0:09–3:52 5:42 (5:15) 0:09–16:27 7.4 (4.8) 1–17 2:27:48 (28:38) 1:41:58–3:30:10
6 26 0:43 (0:27) 0:17–2:00 9:57 (5:04) 1:39–21:32 15.9 (7.2) 3–27 2:31:23 (1:03:30) 27:10–4:50:27
7 24 0:57 (0:35) 0:10–3:57 7:11 (8:08) 0:10–23:08 7.2 (5.0) 1–18 1:25:21 (30:23) 27:46–2:14:07
8 25 1:02 (0:58) 0:12–3:17 5:58 (6:29) 0:26–22:49 5.1 (2.4) 1–9 1:20:03 (19:51) 43:00–1:56:43
9 30 0:32 (0:26) 0:08–2:10 4:52 (4:55) 0:22–19:28 8.6 (5.6) 1–20 1:38:48 (46:28) 25:13–2:59:57
12 14 0:58 (0:42) 0:15–2:20 4:53 (6:46) 0:15–25:37 4.1 (3.3) 1–11 1:26:39 (41:26) 20:36–2:29:09
Total 244 0:56 (0:46) 0:06–4:25 5:59 (5:39) 0:06–25:37 7.0 (5.9) 1–27 1:48:25 (46:38) 20:36–4:54:09

*Team rounds were not observed on weekends/holidays that team rounds did not occur, but instead attendings discussed patients with residents by
phone. Explicit teaching occurred on 202 of the 244 days of observation
†Minimums within ranges do not include days on which explicit teaching did not occur

Table 2 American Board of Internal Medicine Categories

Allergy/immunology <1% (4) Neurology 4.6% (40)
Cardiovascular
disease

13.0% (113) Obstetrics and
gynecology

<1% (3)

Dermatology <1% (4) Oncology 3.2% (27)
Endocrinology, DM,
and metabolism

5.6% (49) Ophthalmology <1% (3)

Gastroenterology 13.3% (116) Otolaryngology
& dental

<1% (2)

Geriatrics 4.0% (35) Psychiatry 2.6% (23)
Hematology 7.6% (66) Pulmonary

disease
8.7% (76)

Infectious disease 16.0% (139) Rheumatology
& orthopedics

4.4% (38)

Nephrology &
urology

9.4% (82) Other 5.6% (49)

DM, diabetes mellitus
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little explicit teaching occurred on rounds. Unsurprisingly,
there was a moderate positive correlation between length of
rounds and both daily teaching time and number of teaching
topics. Clinical workload and patient complexity accounted
for a modest, albeit significant, variance in teaching time and
teaching topics. This tempers concerns about a simple nega-
tive relationship between workload and teaching.
Unanticipated patient complications also led to changes in

teaching. We observed that, in the case of a patient with a
complication, the time spent teaching increased, as did the

number of teaching topics across that patient’s hospitalization.
Also unsurprisingly, reciprocal negative trends were seen with
teaching time and topics with other patients on the team. Al-
though these associations were small, they reflect the dynamic
nature of teaching and demonstrate how teaching and advancing
clinical care often occur simultaneously, and how the care (and
related teaching) of one patient can influence that of others.
Despite the dynamic and largely unscripted nature of teach-

ing on the wards, teaching topics were varied, nearly reaching
saturation on the ABIM blueprint. While multiple factors
influence teaching time and topics, general medicine wards
remain a comprehensive teaching venue for core internal
medicine content.
Our findings add to the literature describing contemporary

rounds. Crumlish et al. provided detailed descriptions of the
rounding activities of a single-center hospitalist service, noting
that teaching rounds averaged 100 min.1 Another observational
study, which also included pediatric services, found a similar
mean length (104.8 min) of attending rounds, of which an
average of 10.3 min was spent on dedicated Beducational activ-
ities.^18 Our findings were similar to these studies, with a mean
108 min of rounding time and 6 min of dedicated teaching.
We expected clinical workload and patient complexity to be

associated with reductions in teaching time and topics cov-
ered. However, we were surprised that associations between
workload characteristics, patient complexity, and teaching
measures were relatively weak, and the associations that were
found were not in the expected direction. A number of factors
may have influenced our findings.
First, it is important to revisit how we defined and measured

teaching. We both defined and measured teaching by measur-
ing time spent and by number of topics. While practical and
precise, these measurements did not capture all of the teaching
and learning intertwined in patient discussions. While explicit
teaching correlated only modestly with clinical workload and
patient complexity, the richness of patient discussions might
be impacted by these factors. Informal and tacit knowledge
related to patient care, professionalism, and communication
were not necessarily captured. Thus, it is possible that quality
of teaching (and ultimately of learning) is impacted more by
factors such as clinical workload and patient complexity, but
this was outside the scope of our study.
Also, we defined our teams by attendings (i.e., when attend-

ings changed, our team designation changed). While this is a
reasonable definition, individual faculty characteristicsmay have
accounted for significant variance. It is widely accepted that
there is a range of teaching ability, interest, and devotion among
attendings. Characteristics of effective clinical teachers have
been described,19 and certainly individual idiosyncrasies related
to teaching may have affected our results. A related possibility is
that team characteristics, or the social relationships within teams,
were important. Our previous work has demonstrated that rela-
tionships within teams are associated with improved patient
outcomes.15 It is not much of a stretch to envision these rela-
tionships also affecting learning climate and teaching outcomes.

Table 3 Clinical Workload, Patient Complexity, and Teaching
Measures by Complexity/Workload Clusters

Low
Complexity,
High
Workload
Teams 5, 7, 8

Average
Complexity,
Low
Workload
Teams 2, 3a,
4b, 9, 10

High
Complexity,
High
Workload
Teams 1, 3b,
4a, 6

Clinical Workload Mean (SD) Mean (SD) Mean (SD)
Daily Census 13.19 (2.98) 10.14 (4.03) 12.95 (3.52)
Daily Turnover 4.96 (2.97) 3.56 (2.55) 3.86 (3.16)
Average Daily

Census during
each patient’s
hospitalization

13.70 (2.74) 10.69 (3.55) 13.57 (2.45)

Turnover
occurring daily
during each
patient’s
hospitalization

3.75 (0.35) 3.40 (.65) 3.46 (.59)

Patient Complexity
Comorbidity

Score for each
patient on
admission

4.50 (2.80) 6.64 (0.90) 6.62 (2.80)

Comorbidities of
other patients
hospitalized
during each
patient’s
hospitalization

4.42 (.72) 6.64 (3.07) 7.04 (0.57)

Average
Comorbidities
of patients
each day

4.57 (.67) 6.77 (.89) 7.17 (0.82)

Daily
Complications

0.40 (.81) 0.83 (0.98) 0.99 (1.12)

Total
Complications*

0.15 (.39) 0.40 (0.78) 0.34 (0.65)

Complications of
other patients†

0.31 (.07) 0.76 (0.40) 0.86 (0.18)

Teaching measures by patient
Total time spent

teaching each
day

6.26 (6.73) 4.30 (5.00) 6.43 (5.30)

Total number of
topics
discussed each
day

5.73 (4.47) 5.42 (5.41) 8.06 (7.29)

Total time spent
teaching per
patient

1.77 (3.31) 1.84 (3.37) 2.36 (3.65)

Total number of
topics
discussed per
patient

1.62 (2.37) 2.28 (3.26) 3.00 (4.97)

*Total Complications is the number of complications a patient
experienced over the course of his or her hospitalization
†Complications of other patients is the average number of complications
per day that developed in all of the other patients on a team while that
team cared for a given patient

453Ratcliffe et al.: Clinical Workload, Patient Complexity, and TeachingJGIM



While our teams were defined by attendings, team clusters
were organized by clinical workload and patient complexity
measures. Thus, clusters were defined by external factors
independent of individual team membership. Our study was
not designed to answer the question of how teams with more
teaching would respond to increased clinical workload and
patient complexity. Instead, we can only say that across teams,
these external factors had only a modest effect on teaching
time and topics. Following the same attendings over the course
of an academic year would get to the root of this question.
There were limitations to our study. We only examined a

single, large, university-based residency program at two teach-
ing hospitals. Thus, our findings may not be broadly applicable
to smaller or community-based residency programs. However,
our observations were robust, with over 370 h of rounds ob-
served. Our data were collected by observation, and a Haw-
thorne effect is possible. That said, our experience observing
these teams was that, given the quantity of work to do, they
quickly acclimated to our presence (within 1–2 days) and
settled into their rounding routines. Also, our observations took
place over 6 years. While potential temporal changes in work-
load and teaching could have affected our results, we feel that
our workload and teaching practices did not change dramati-
cally during this time frame. Finally, we did not capture time
spent teaching outside of rounds in this analysis. While we are
aware that there was teaching outside of rounds, this was
variable and was largely decontextualized from patient care.

CONCLUSION

Our study adds to the literature describing contemporary
teaching rounds. While there was a small correlation observed
between clinical workload, patient complexity, and teaching,
our findings suggest that the relationship between these vari-
ables and the quantity of teaching is more complex than
anticipated. Future work should confirm that this relationship
is indeed modest, while also examining the impact of clinical
workload and patient complexity on quality of teaching. In
addition, future studies should search for other factors that
may influence educational quality on teaching services.
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