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RESEARCH DESIGN AND METHODS — Research nurses directly observed consecutive outpatient visits during two separate days in 138 community family physician offices. Time
use was categorized into 20 different behaviors using the Davis Observation Code (DOC). Time
use was compared for visits for diabetes, other chronic conditions, and acute illnesses during
1,867 visits by patients ⱖ40 years of age.
RESULTS — Of 20 DOC behavioral categories, 10 exhibited differences among the three
groups. Discriminant analysis identified two distinct factors that distinguished visits for chronic
disease from visits for acute illness and visits for diabetes from those for other chronic diseases.
Compared with visits for other chronic diseases, visits for diabetes devoted a greater proportion
of time to nutrition counseling, health education, and feedback on results and less time to
chatting. Compared with visits for acute illness, visits for diabetes were longer and involved a
higher proportion of dietary advice, negotiation, and assessment of compliance.
CONCLUSIONS — Visits for diabetes are distinct from visits for other chronic diseases and
acute illnesses in ways that may facilitate patient self-management. Novel quality-improvement
interventions could support and expand existing differences between family physicians’ current
approaches to care of diabetes and other chronic and acute illnesses.
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G

eneralists provide the majority of
care (⬎2 million visits each year)
for people with type 2 diabetes (1)
as well as other chronic diseases. Yet, the
majority of visits to family physicians are
for acute problems (1–3).
The acute care focus of generalist
practice has been identified as a major potential impediment to improved chronic
disease management (4) and specifically
to diabetes care (5,6). However, little is

known about how family physicians
structure time use during patient visits for
diabetes and how time use affects the
quality of care (7–12). Are visits for diabetes similar to visits for other chronic
illnesses? How do visits for diabetes and
other chronic illnesses differ from visits
for acute illnesses?
Understanding how physicians structure time use in visits for patients with
diabetes may provide important insights
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RESEARCH DESIGN AND
METHODS
Study design and data collection
This study analyzed data from the Direct
Observation of Primary Care (DOPC)
Study, a cross-sectional study of the content and context of outpatient visits to
family physicians, conducted between
October 1994 and August 1995. By using
a multimethod approach (2,13–17), this
study aimed to describe generalist practice (18 –30) and its health system context
(31–39) and theoretical underpinnings
(31,40 – 42). The methods of the DOPC
study have been previously described in
detail (2,13,42). Briefly, participating
physicians were members of the Research
Association of Practicing Physicians, a
network of 138 family physicians from 84
practices in Northeast Ohio. Each physician was visited by a team of research
nurses while providing outpatient care on
two separate days. The patient sample
consisted of consecutive patients seen
during the two observation days. Patients
were informed of the study in the waiting
room before their visit and were enrolled
if they gave verbal informed consent. To
avoid biasing their behavior, patients and
physicians were told that the study was to
examine the content and context of outpatient family practice and were not informed of any focus on diabetes during
data collection.
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OBJECTIVE — Poor quality of diabetes care has been ascribed to the acute care focus of
primary care practice. A better understanding of how time is spent during outpatient visits for
diabetes compared with visits for acute conditions and other chronic diseases may facilitate the
design of programs to enhance diabetes care.

for the design and redesign of programs to
enhance care of diabetic patients in primary care settings. Therefore, we used a
unique direct observation study of primary care to compare visit content and
duration during outpatient visits for diabetes, other chronic illnesses, and acute
illnesses. We hypothesized that visits for
diabetes would have unique characteristics that would distinguish them from visits for other chronic illnesses and that
outpatient visits for chronic illnesses
would be distinguishable from acute illness visits, using a standardized measure
of key components of outpatient visits.

Diabetes care: acute or chronic visits?

Trained research nurses collected
data using the following methods: direct
observation of the patient visit, patient
exit questionnaire, medical record review
of all directly observed visits, billing data
on Current Procedural Terminology
(CPT) codes and ICD-9-CM (International
Classification of Diseases, Ninth Revision,
Clinical Modification) diagnoses for the observed visits, and a questionnaire completed by the physicians after their
participation in the study. Inter-rater reliability among the nurses was excellent,
with  ranging from 0.65 to 1.00 for most
observed behaviors (13).

Analyses
The main objective of the study was to
compare time use during visits made for
diabetes with visits for other chronic and
acute illnesses. The sample for these analyses was restricted to individuals ⱖ40
years of age. This restriction decreased
DIABETES CARE, VOLUME 24, NUMBER 8, AUGUST 2001

DOC Category

Acute
Chronic
illness visits
illness visits
Visits for by nondiabetic by nondiabetic
patients
patients
diabetes

n
227
History taking
57.7†
Planning treatment
32.8
Physical examination
19.5
Health education
19.7
Feedback on evaluation results
15.8
Family information
8.9
Chatting
7.0
Structuring the interaction
7.6
Patient questions
7.0
Preventive services
2.8
Procedures
0.7
Nutrition advice
6.4
Counseling
1.4
Exercise advice
2.8
Compliance assessment
3.3
Smoking behavior assessment or advice
0.8
Assessing patient’s health knowledge
1.2
Health promotion
2.6
Negotiation
1.4
Substance use assessment or advice
0.4
Length of visit (min)
11.0

634
58.4†
33.2
19.9
17.4
13.5
9.5
8.7
7.7
7.5
3.3
1.0
2.3
1.9
2.1
2.4
1.3
1.2
1.3
1.5
0.4
10.5

1,006
57.5†
33.2
21.0
20.0
14.6
8.6
7.7
7.9
7.5
2.2
3.0
1.3
1.3
1.6
1.5
1.3
1.4
1.0
1.0
0.3
9.7

F

P*

—
0.5
0.1
2.1
6.0
5.2
1.6
3.3
0.2
0.6
7.4
11.5
91.1
1.9
7.8
28.0
1.4
1.0
17.6
5.4
1.0
8.1

—
0.61
0.93
0.13
0.002
0.005
0.21
0.04
0.84
0.57
0.001
⬍0.001
⬍0.001
0.15
⬍0.001
⬍0.001
0.24
0.38
⬍0.001
0.005
0.35
⬍0.001

†Data are % of visit time spent on each behavioral category. Percents sum to ⬎100 because more than one
behavior could be observed in each 15-s observation interval. *Only P ⬍ 0.005 were considered statistically
significant; †mean adjusted for patient age and race.

age-related confounding of differences in
time use between visits by diabetic and
nondiabetic patients and simplified interpretation of study findings by assuring
that the vast majority of patients in the
study would have type 2 diabetes. Multivariate and univariate analyses of covariance were used to compare time use
between the three groups while controlling for potential confounders (patient
age and race) and multiple significance
testing (45,46). In addition, a three-group
discriminant analysis was conducted to
determine the best linear combination of
DOC variables (controlling for confounders) that distinguishes between the three
groups. The results of the discriminant
analyses were prepared for visual comparison by substituting the mean value for
the three types of visits based on the included variables for each function. The
resulting centroids were graphed to depict the relationship among time use during visits by patients presenting for care of
diabetes, other chronic illness, or an acute
illness.

RESULTS — The characteristics of
family physicians in this direct observation study are generally representative of
family physicians nationally (3) but include a slightly higher proportion of residency-trained and women physicians
than in the nation as a whole (2,13,42).
Physicians saw an average of 104 outpatients per week. The mean physician age
was 43 years, and 28% were women. The
mean number of years in practice was 11,
and 89% had completed a family practice
residency.
Among patients presenting for care
on the observation days, 89% agreed to
participate in the study. Participants were
similar to nonparticipants in sex, race,
and number of years as a patient but
tended to be slightly older (2,13,42). The
patient sample has previously been
shown to be similar in age, sex, and race
to outpatients visiting general and family
physicians nationally (1,3). For these
analyses, restricted to patients ⱖ40 years
of age, the mean patient age was 60 years;
62% were female, 89% were white, and
1391
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Measures
The main outcome measure for this study
was time use by physicians during patient
visits, as measured by a modified (2) version of the Davis Observation Code
(DOC) (43). The DOC categorizes time
use into 20 different behavioral categories
during 15-s intervals and has shown good
to excellent reliability (43). The 20 DOC
categories and their definitions are shown
in the appendix.
Whether or not a visit was for diabetes was determined by ICD-9-CM diagnosis codes for each outpatient visit. Up to
five ICD-9-CM codes for each visit were
obtained from the billing information
provided by the practice. These diagnoses
were grouped into diagnosis clusters, as
described by Schneeweiss et al. (44). Visits were considered to be for diabetes if
any of the ICD-9-CM codes collected on
their visit fell within the diagnosis cluster
for diabetes (ICD-9-CM codes 250.0 –
250.9).
The length of the visit and the major
reason for the visit (classified as care of an
acute illness, chronic illness, well care, or
other) were measured by direct observation. Patient age and sex were measured
by medical record review. Patient race
(classified as white versus nonwhite) was
assessed by the research nurse using direct observation and verified by patient
report for those patients returning questionnaires ( ⫽ 0.90 for agreement between nurses and patients).

Table 1—Time use during visits for diabetes, other chronic illnesses, and acute illnesses

Yawn and Associates
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Table 2—Standardized canonical discriminant function coefficients
Function 1*

Function 2†

Visits for diabetes versus
chronic illness

Visits for diabetes versus
acute illness

0.63
0.40
0.38
0.28
0.17
0.05
⫺0.20
0.05
⫺0.22
0.21
0.08
0.16
0.06

0.44
⫺0.34
0.10
0.10
0.13
0.37
0.28
0.28
0.27
0.27
⫺0.22
⫺0.18
⫺0.11

Nutrition advice
Age
Compliance assessment
Time
Health promotion
Preventive services
Procedures
Feedback on evaluation results
Health education
Race
Chatting
Negotiation
Exercise advice

A larger coefficient indicates a larger contribution to the total function score. *Primarily discriminates
differences between visits for diabetes and visits for other chronic illnesses; †primarily discriminates between
visits for diabetes and acute illnesses.

was spent on procedures. Effect sizes
range from large (nutrition advice) to medium (compliance assessment and health
promotion) to small (⬃0.2 SD difference
among means) for the remaining significant behavior categories.
The results of the discriminant function analysis are shown in Table 2. Both
discriminant functions were statistically
significant at P ⬍ 0.001, indicating that
the description of time use by the three
study groups is complex and requires
more than one dimension to characterize.
In interpreting each function, the larger

the standardized regression coefficient,
the greater the contribution to the total
function score. The large regression coefficients (interpreted similar to correlation coefficients) also indicate the DOC
categories most useful in interpreting the
weighted total function score. The first
discriminant function primarily characterizes differences in time use between diabetes-related visits and visits related to
other chronic diseases. This discriminant
function highlights the behavioral categories for which extra time is devoted to diabetic patients beyond that given to

Figure 1—Plot of group centroids. Indicates a large difference in time use between visits for
diabetes (f), other chronic illnesses (F), and acute illnesses (Œ).
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4% were new patients. Patients presenting for visits for chronic illnesses were significantly older than those presenting for
acute illnesses.
Visits for chronic conditions were on
average longer than visits for acute conditions, and visits for diabetes were longer
than the average visit for other chronic
conditions. During each diabetes visit, an
average of 2.5 problems was addressed
compared with an average of 2.1 problems during visits for other chronic conditions and an average of 1.8 problems
during acute care visits (F ⫽ 54.8, P ⬍
0.001). Patients with diabetes also made
more visits per year compared with the
other two groups (5.6 vs. 5.1 vs. 4.4, respectively, F ⫽ 25.1, P ⬍ 0.001).
Although sex was not found to be associated with diabetes status, age (mean
age 63.5 vs. 59.6 years, diabetic vs. nondiabetic patients, P ⬍ 0.001) and race
(14% of nonwhites and 9% of whites had
diabetes, P ⬍ 0.001) were both associated
and treated as potential confounding variables. Wilks’ multivariate test statistic revealed a significant difference in time use
across the 20 DOC categories (F ⫽ 6.08,
P ⬍ 0.001), thus rejecting the null hypothesis. This significant omnibus test
statistic supports the validity of evaluating
univariate differences between the three
study groups for each DOC behavior. Table 1 shows the differences in time use for
visits for diabetes, other chronic illness,
and acute illness adjusted for age and
race. Of the 20 categories of the DOC, 11
differ at an ␣ ⬍ 0.05. However, using the
Benjamini-Hochberg method to adjust
for multiple testing, only categories with
P ⬍ 0.005 were considered statistically
significant (44,45). The BenjaminiHochberg approach to multiple significance testing controls the expected
proportion of falsely rejected hypotheses
with increased power compared with the
traditional Bonferroni-type approach
(45).
Compared with visits for other
chronic conditions, visits for diabetes
were characterized by a higher proportion
of time devoted to nutrition counseling,
compliance assessment, feedback on test
results, health education, exercise, and
health promotion. Compared with acute
illness visits, patient visits for diabetes
were longer and involved more diet advice, negotiation, and assessment of compliance; exercise advice; preventive
services; and health promotion; less time

Diabetes care: acute or chronic visits?

CONCLUSIONS — In this unique
direct observation study of a large sample
of visits to community family physicians,
outpatient visits for diabetes are distinctly
different from visits for acute illness and
also differ in important ways from visits
for other chronic illnesses. Visits for diabetes concern a broad range of topics,
which are consistent with primary care for
a person with any chronic disease. In fact,
visits for diabetes address an average of
2.5 problems. However, diabetes visits
also emphasize topics that deal with lifestyle issues, such as exercise and nutriDIABETES CARE, VOLUME 24, NUMBER 8, AUGUST 2001

tion, that are central to the management
of diabetes.
Visits for both acute and chronic
problems include approximately the
same proportion of time spent on the basics of medical care: history taking, physical examination, and treatment planning.
However, visits for acute and chronic
problems, excluding diabetes, differ in
other areas of time use. The larger proportion of time spent performing procedures
during acute visits may be caused by the
need to establish the diagnosis of an acute
condition. The greater proportion of time
devoted to health education may reflect
the need to discuss all the details of management, anticipated disease course, and
disease prevention in a single acute care
visit, whereas chronic illnesses provide
multiple opportunities for patient education over time.
The increased emphasis on compliance and negotiation during visits for
chronic conditions is consistent with the
need to facilitate lifestyle change and the
daily use of medication for chronic conditions (47,48). Chronic care visits to
family physicians in this study also reflect
the broad perspective of complete care by
including health promotion, preventive
service delivery, and even substance
abuse assessment or advice (49). It is possible that family physicians use chronic
illness visits as teachable moments for
these services (2).
Visits for diabetes and other chronic
diseases are similar in many ways but differ in the proportion of time spent on a
number of behaviors. Visits for diabetes
are on average slightly longer than visits
for other chronic conditions and include
more time for nutritional information,
feedback on test results, exercise advice,
health education, health promotion, and
compliance assessment. This greater proportion of time for feedback and education reflects the need to facilitate
collaborative care in diabetes (47,48,50 –
53). The foundations of diabetes care are
all based on self-management (54) activities that require significant patient input,
effort, and lifestyle adjustment, such as
diet, monitoring of blood glucose, exercise, and medication. Feedback and education are often the cornerstones for
behavior change and collaborative care
(47,48,50). Family physicians appear to
recognize this unique need in diabetes
and incorporate it into their diabetesrelated visits. The greater emphasis on

health promotion in diabetes may also reflect the importance of reducing comorbid conditions and risk factors associated
with the increased likelihood of early diabetes-related complications (51–53).
The greater focus on exercise is particularly encouraging, in light of a recent report showing that physical activity is the
only self-management behavior associated with increased quality of life among
patients with diabetes (55). Diabetesrelated visits also appear to reflect the
complex nature of diabetes care, dealing
with more problems per visit than either
acute care other chronic care visits. This
need to address a broad range of topics
during a single visit emphasizes the family
physician’s role in total rather than disease-focused health care.
The findings in this study must be interpreted in light of the strengths and
weaknesses of the study methods. The
physician sample, while largely representative of family physicians nationally,
characterizes recent demographic trends
by over-representing female and residency-trained physicians. Thus, the findings
may be less illustrative of the patterns of
care of non–residency-trained general
practitioners. The use of billing data to
identify visits for diabetes could have engendered misclassification if diabetes was
not a major focus of the visit. However,
this would have biased findings toward
the null, making the observed differences
all the more remarkable. The possibility
of a Hawthorne effect, i.e., the observation altering the pattern of care, is unlikely because of a number of factors: the
broad focus of the study did not provide
any incentive to focus on diabetes care
to a greater extent; no diabetes-related
questions or hypotheses were shared with
participants; and the observation of consecutive patients by a nurse standing in
the least obtrusive corner of the room
minimized the intrusiveness of the observation and made it unlikely that time use
during the visit would be systematically
altered in a way that would affect the
study findings.
This study is unique in using direct
observation to assess time use during outpatient visits to community primary care
physicians and in comparing visits for diabetes with other types of visits. The DOC
reflects important aspects of the outpatient visit in a manner that is comparable
across different reasons for a visit but does
not measure specific aspects of diabetes
1393
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patients with other chronic diseases. High
scores (diabetic visits) on this function
characterize visits that include a higher
proportion of time spent on nutrition
counseling, compliance assessment, feedback on evaluation results, health education, and health promotion, whereas a
lower proportion of time was spent on
delivering preventive services.
The second discriminant function describes differences in time use during visits for acute illness versus visits for
diabetes and other chronic diseases. Specifically, low scores (acute visits) on this
function characterize visits that are
shorter, with a significantly lower proportion of time spent on nutrition counseling, compliance assessment, health
promotion, preventive services, exercise,
and negotiation, whereas a significantly
greater proportion of time was spent on
procedures and health education.
The centroid means for the three
study groups, derived from the two discriminant functions, are depicted graphically in Fig. 1 and illustrate why two
functions are necessary to describe DOC
variation among the three study groups.
All three centroids are statistically different from one another on both functions.
High scores characterize diabetic patient
visits on both the first and second functions. Low negative scores on the first
function and average scores on the second
function best profile patient visits for
other chronic diseases. Acute patient visits are described by the reverse pattern,
i.e., low negative scores on the second
function and average scores on the first
function.
Correct classification of study groups
based on the 10 DOC behaviors, race, and
age was 63% for visits for acute illness,
49% for visits for chronic illness, and 52%
for visits for diabetes.
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APPENDIX
Operational definitions for modified
DOC
Chatting: Physician or patient discussing topics not related to current visit, e.g.,
small talk or humor which might be used
to build rapport.
Structuring interaction: Physician or
patient discussing what is to be accomplished in current interaction or physician asks patient for any questions.
Excludes requests by physician for patient
to do anything that is part of the physical
exam or is done to prepare for physical
exam. Excludes planning treatment. Can
include statements describing what will
be done in physical exam.
Counseling: Physician discusses interpersonal relations or current emotional
state of patient or patient’s family, provides reassurance, advice, or support or
uses self-disclosure to reassure patient.
Excludes “advice,” asking for health behavior change (see “Health promotion”).
Physician restates what patient has said
(in regard to above) or reflects on the patient’s nonverbal behavior.
History taking: Physician inquiring
about or patient describing details related
to the current chief complaint or to previous illnesses or treatment. Includes
physician reading medical record. Includes patient response to current treatment. Includes physician asking whether
physical exam maneuver produces pain
or feeling described in chief complaint or
history.
Family information: Physician inquires
about or discusses family medical or social history or about current functioning
of family (family can include unrelated
significant others from social or work
groups).
Negotiation: Physician comments or
asks questions that facilitate or invite patient participation in diagnosis, treatment
planning, or problem solving, e.g., “What
do you think?,” “What would work for
you?,” “How do you feel about doing it

this way?,” and/or “Are there any ways
you think might work?”
Health knowledge: Physician asks or patient spontaneously offers what patient
knows or believes about health or disease
(as opposed to patient’s own treatment
history which is coded “History taking”).
Evaluation feedback: Physician tells patient about results of history, physical examination, lab work, etc. (includes telling
that lab tests are incomplete, inconclusive, etc.). Results can be preliminary or
speculative.
Physical examination: Physician conducts any aspect of physical examination
of patient, including taking samples for
lab tests or diagnostic procedures. Also
includes asking patient to prepare for
physical exam, telling patient to do something in physical exam, or asking if maneuver hurts or is tender.
Patient question: Patient asks question
of physician about diagnosis treatment,
side effects, history, or disease.
Compliance: Physician inquiring about
or discussing what patient is currently doing or has done recently regarding previously requested behavior focusing on
taking medication, changing nutrition,
exercising, or other behavior changes.
Preventive services: Physician discusses, plans, or performs any screening
task associated with disease prevention or
asks history on disease prevention, e.g.,
Pap smear, breast exam, vaccination, hip
click exam, testicular exam, rectal exam,
thyroid exam, or scoliosis exam.
Health education: Physician presents
information regarding health to patient.
This may include information regarding
diagnosis, etiology, drug effects, and
treatment or accident prevention. May
also include statements about health attitudes and motivation.
Health promotion: Physician asks for a
change in patient’s behavior to increase
or promote patient’s health (including
accident prevention). This excludes changing behavior concerning taking a medication. Any explanation of the procedure
itself, its side effects, drug interactions, or
contraindications should be coded health
education. Excludes asking a patient to
take medication.
Planning treatment: Physician prescribes a medication, diagnostic, or treatment plan to be followed other than a
behavior change (see “Health promotion”). Includes physician asking whether
a prescription refill is needed.
DIABETES CARE, VOLUME 24, NUMBER 8, AUGUST 2001
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care that are recommended by expert and
evidence-based panels (7–11). Therefore,
the data cannot reveal whether the discussions of compliance included compliance
with regular visits and follow-up testing
or focused on self-management of diet,
exercise, and medication use. Similarly,
time spent on “prevention” might relate to
general preventive health strategies
(smoking and early cancer identification)
or diabetes-related prevention, such as
screening for renal or eye disease. The
need for more in-depth and broader evaluation of these issues in the context of
primary care visits is consistent with the
work of Jaén et al. (40), which highlighted
family physicians’ need to care for multiple problems at each visit (an average of
2.5 problems per visit in our data). These
competing demands for time may focus
attention away from diabetes-related issues, such as testing for glycosylated hemoglobin or completing dilated eye
examinations.
Family physicians appear to provide
both focused and specialized care during
diabetes-related visits while attending to
the broad agenda of primary care necessary for complete care of any person with
a chronic condition. The findings of this
study have the potential to enlighten efforts to integrate diabetes care into the
primary care setting in which most patients are seen, although the focus of this
setting is on breadth of care rather than on
depth of care for a single disease (31). The
broad focus and relationship context of
the primary care setting may represent its
greatest advantages, but it also presents
unique challenges for efforts to improve
the care of important individual chronic
diseases, such as diabetes.
This study’s findings show that patient visits for diabetes are distinct from
acute care visits and distinguishable from
visits for other chronic illnesses in ways
that appear consistent with fostering patient self-management. Thus, family physicians appear to be tailoring care in an
attempt to meet both diabetes-specific
and general care needs. Efforts to improve
the quality of diabetes care in a primary
care practice might focus on systems to
support diabetes-specific care and patient
self-management within the relationship
context and broad focus of primary care
practice. Opportunities to use acute illness visits and visits for other chronic illnesses as opportunities (25) for diabetes
care remain to be explored.

Diabetes care: acute or chronic visits?
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