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Opening the Black Box: 
Cognitive Strategies in Family Practice

ABSTRACT
PURPOSE We wanted to describe the cognitive strategies used by family physi-
cians when structuring the decision-making tasks of an outpatient visit.

METHODS This qualitative study used cognitive task analysis, a structured inter-
view method in which a trained interviewer works individually with expert deci-
sion makers to capture their stages and elements of information processing. 

RESULTS Eighteen family physicians of varying levels of experience participated. 
Three dominant themes emerged: time pressure, a high degree of variation in 
task structuring, and varying degrees of task automatization. Based on these data 
and previous research from the cognitive sciences, we developed a model of nov-
ice and expert approaches to decision making in primary care. The model illus-
trates differences in responses to unexpected opportunity in practice, particularly 
the expert’s use of attentional surplus (reserve capacity to handle problems) vs the 
novice’s choice between taking more time or displacing another task. 

CONCLUSIONS Family physicians have specifi c, highly individualized cognitive 
task-structuring approaches and show the decision behavior features typical of 
expert decision makers in other fi elds. This fi nding places constraints on and sug-
gests useful approaches for improving practice.

Ann Fam Med 2005;3:144-150 DOI: 10.1370/afm.264.

INTRODUCTION

Primary care physicians do not deliver important preventive and dis-
ease management interventions to patients as consistently as would 
be optimal.1,2 Direct practice interventions, such as prompt and 

reminder systems, have been shown to be able to improve primary care 
physicians’ delivery of important interventions3,4 but are little used and are 
often actively resisted in practice.5 Opportunistic delivery, that is, provid-
ing desired services at visits for other reasons, is widely regarded as essen-
tial to reducing underuse,6 although agreement is not universal.7 Although 
opportunistic delivery is effective, especially when supported by computer-
ized reminders,8 its acceptance is, in practice, quite limited.9 Unfortunately, 
to date no intervention has been consistently successful in improving pri-
mary care decision making.10 We hypothesize that these decision-making 
interventions fi t poorly with the structure of the decision task in real-world 
primary care, in part because cognitive strategies used by family physicians 
vary and are poorly understood. 

Our purpose was to explore and characterize cognitive strategies used by 
family physicians to structure the decision tasks of the outpatient encounter. 
The conceptual framework guiding this investigation was the body of cog-
nitive psychology literature describing the nature of expert decision mak-
ing and the predictable infl uences that becoming expert have on cognitive 
process.11 Our scope was limited to task-structuring strategies specifi cally; 
it was not an attempt to characterize all primary care decision making. Our 
overarching goal is to develop a foundation of cognitive science and human 
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factors engineering to guide more realistically the design 
of practice interventions and changes, such as electronic 
medical records, prompt and reminder systems, and 
implementation of practice guidelines.

METHODS
Design
Our study was of a qualitative design using cognitive 
task analysis (CTA) interviewing approaches. CTA is a 
highly structured qualitative interview process designed 
to elicit the important components of expert decision 
making in the real-world environment.12,13 Examples 
of its application are wide-ranging, including military 
command,14 fi refi ghting,15 neonatal intensive care nurs-
ing,16 and endoscopic surgery.17 CTA was developed by 
Klein Associates (http://www.decisionmaking.com) for 
developing training materials for novices based on the 
processes of experts. 

CTA is actually a collection of techniques that 
includes task diagram construction, simulation inter-
viewing, and knowledge auditing.13 The task diagram 
is explicitly intended to obtain structuring information 
and was our primary mechanism of data collection. The 
simulation interview and knowledge audit interview 
were not used. The simulation interview was judged 
unlikely to capture the wide variety of cues used by pri-
mary care physicians—without these cues, their reac-
tion was unlikely to correlate with actual behavior.18 
The knowledge audit interview was judged likely to 
result in cataloguing the cues used in diagnosis of dis-
ease rather than exploring information processing.

Setting
Four clinical sites in the midwestern United States 
participated in this research. Three sites are com-
munity-based family practice clinics associated with 
an academic medical center. These clinics are staffed 
by about 1 dozen faculty members and supported by 
medical assistants, nurses, and clerical staff. Although 
there are medical students or residents in 2 of these 
practices, such learners were not included in the study. 
These sites provide the full spectrum of family practice 
services for infants, children, and adults of all ages. The 
fourth site is a clinic in a socioeconomically challenged 
urban setting that provides a broad range of basic 
health care support services, such as social work and 
Supplemental Food Program assistance, and education 
on a sliding fee scale for young people aged 12 to 21 
years and their children. Faculty and residents from the 
university departments of family medicine, obstetrics 
and gynecology, and pediatrics staff the clinic. 

Participants
We used a purposive sampling strategy for homogeneity 
of family physician specialty and active clinical practice 
in a community-based clinical offi ce, and heterogene-
ity of years in practice and sex.19 All eligible physicians 
were contacted through multiple individual e-mails, tele-
phone calls, announcements at departmental meetings, 
etc. One half of the 36 eligible physicians participated. 
Among those not participating, 3 were not interviewed 
because of illness or termination of their position during 
the study period; the remainder did not respond or were 
unable to schedule a time for the interview. 

Interview Method
The primary investigator (RC) trained in CTA by 
using an interactive computer-based training kit from 
Klein Associates. The primary investigator then con-
ducted all interviews. Sample interview questions are 
presented in Figure 1.

In each interview, the interviewer and physician 
worked one-on-one using a fl ip chart or chalkboard to 
develop cooperatively a task diagram of the various steps 
in which patient information is acquired and incorpo-
rated into decision making. Corrections and elaborations 
were encouraged throughout the interview. For each 
step, the type of information entering, fi ltering, process-
ing, goal setting, and other aspects of cognitive process-
ing were obtained using a series of probe questions. 

After the task diagram was developed, both more 
specifi c and triangulating information was obtained. 
Questions were asked regarding how issues not directly 
related to the patient’s reason for visit get placed on the 
agenda. The example of a diabetic patient in the offi ce 
for sinusitis who has not had a diabetic eye examination 

Figure 1. Example probe questions used during 
cognitive task analysis interviews.

Sequence Questions
What is the fi rst moment in which information about a particular 

patient enters your head?
What information are you looking for there?

What are you trying to do? What are your goals or objectives?    

So would you say that (rephrase in interviewer’s words to confi rm 
understanding)?

What kinds of strategies are you using?

Can you tell me more about that?

What do you mean when you say (statement by physician)?

Can you think of anything else that’s happening here?

What happens next?

Other Issues
In particular we’re interested in how other issues, issues unrelated 

to the patient’s chief complaint, get on the table. Can you tell 
me about that? For example, say a diabetic patient comes in 
with sinusitis, how would diabetic stuff get on the radar?

Helpers and Detractors
What kinds of things help or hurt these other issues getting 

on the table?



ANNALS OF FAMILY MEDICINE ✦ WWW.ANNFAMMED.ORG ✦ VOL. 3, NO. 2 ✦ MARCH/APRIL 2005

146 

COGNITIVE STRATEGIES IN FAMILY PRACTICE

in the past year was often used to make the situation 
more concrete. By encouraging the physician to look at 
the process from a different perspective, the additional 
questioning often exposed things that were missed in 
the original task diagram.

The interviewer then asked physicians to make a list 
of helpers and detractors from this process of opportu-
nistic care. That list revealed components of task struc-
ture that might otherwise have been overlooked. For 
example, if a poorly updated problem list was a detrac-
tor for the physician, then the problem list was consid-
ered to be a necessary component of that physician’s 
structuring of the cognitive task.

Data Collection
The primary investigator met the physician participant 
usually in the clinic to facilitate a natural context. Field 
notes were collected during each interview in the form 
of the evolving task diagram, which was drawn on a 
fl ip chart. The list of helpers and detractors, as well as 
opportunities for opportunistic care, was developed in 
the margins of this diagram. After the interview the 
primary investigator supplemented these fi eld notes 
with a narrative typed record. These interpretive notes 
sought to summarize and explain the meaning of jottings 
recorded on the task diagram.20 An example is presented 
in the Supplemental Appendix (which can be found 

online only at http://www.annfammed.org/cgi/
content/full/3/2/144/DC1).

Analysis
Each investigator conducted multiple readings and 
reviews of all the collected data using the process of 
immersion crystallization to develop a comprehensive 
list of themes in the data.21,22 In an iterative fashion 
during a series of 3 weekly, 2-hour meetings with all 

the investigators, we developed a compre-
hensive list of themes and then reduced these 
themes to a smaller set of thematic areas 
each with its subthemes.22 Next we reviewed 
the interview data from the physicians and 
actively sought disconfi rming and confi rm-
ing examples from these data based on our 
potential biases from a cultural review of cat-
egories.23-25 Our analysis fi rst identifi ed a list 
of helpers and detractors to decision making 
in family medicine. We also found 3 major 
thematic areas that pervaded the data. By 
comparing the CTA task diagrams, we found 
recurring patterns of cognitive task structur-
ing, which we winnowed down to 5. We then 
triangulated the 3 major themes and varia-
tions with the actual CTA diagrams that were 
developed during the original interviews with 

the research participants, which facilitated develop-
ment of a table for comparing the 5 strategies based on 
their common features. Using these data and previous 
research from the cognitive sciences,11 we also devel-
oped a model of novice and expert approach to deci-
sion making in primary care. 

Verifi cation
Member checking was conducted in 3 ways. First, the 
preliminary themes were presented for discussion at 
a departmental research faculty meeting. The themes 
elicited lively discussion, but there was widespread 
agreement among both those who had participated 
in CTA interviews and those who had not. We also 
presented our fi ndings to a family medicine audience 
at a national meeting to assess the external validity of 
the fi ndings. The identifi ed themes resonated with the 
audience in their discussion and questions. Lastly mem-
ber checking was conducted with the participants by 
e-mailing the main fi ndings to get their feedback. All 
but 1 (who had left the practice) were contacted, and 
no reservations were expressed.

RESULTS
Participants were 18 family medicine faculty physi-
cians with from 2 to 23 years of postresidency practice 
experience. One practiced at the nontraditional clinic; 
the others practiced at traditional sites. All participants 
reported their ethnicity as white. Age ranged from 29 
to 52 years with a mean age of 40 years. Six partici-
pants were women and 12 were men.

Our initial review of the data led to the genera-
tion of a list of helpers and detractors to opportunistic 
care (Table 1). Although some elements were common 
across many physicians, at least 1 physician could usu-

Table 1. Helpers and Detractors of Opportunistic Care

Helpers Detractors

Particular components of the chart 

Organized, up-to-date, and clear records

Patient prompting 

Good support from medical assistant

Time

Familiarity with the patient 

Prompt and reminder system

Receptive patient 

Simple problems

Cues in patient appearance

Physical environment

Recent educational experience

Potential regret

Disorganized, unavailable, or poorly 
fi tting information sources 

Time constraints

Vague, complex, long, or acute 
patient complaints 

Other demands on physician 

Patient desire to discuss

Noncontinuous care

Patient noncompliance

Note: both lists ranked in decreasing order of frequency of spontaneous mention. 
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ally be found who felt differently about any item. For 
example, some physicians saw a diabetic fl ow sheet as 
a wonderful helper, but others saw it as a bothersome 
additional bit of paperwork. One physician’s helper 
may be another’s detractor.

By further reducing the initial themes, we identifi ed 
3 main thematic areas: the importance and pervasive-
ness of time pressure in task structuring, the high 
degree of variation in strategy, and the characteristic 
features of expert decision making, especially the auto-
maticity and attentional surplus exhibited by expert 
family physicians. Automaticity refers to the effect 
achieved by years of practice and expertise wherein 
basic elements of the task are performed largely with-
out conscious awareness, and attentional surplus refers 
to reserve capacity to handle additional problems in a 
given decision-making setting—in this case, during the 
patient encounter. 

Time Pressure
Time pressure and the need to manage time emerged as 
the most common theme. All the traditional clinic phy-
sicians brought up time pressure as an important factor 
in their task structuring, either spontaneously or in 
response to the helpers and detractors line of question-
ing. The helpers include mechanisms by which time 
can be managed to enhance opportunistic care, and 
detractors refl ect mechanisms that deter opportunistic 
care. Time pressure affected how physicians set priori-
ties for individual patients and planed patient encoun-
ters from the start of the clinic day. The importance 
of time pressure was highlighted when contrasting the 

constraints of the traditional clinic with the constraints 
of the nontraditional clinic. Because the nontraditional 
clinic physician does not know when a patient is going 
to receive health care again, the priority is to cover 
as much as possible in a loose, fl exible task structure, 
spending hours with the patient, if necessary, to make 
sure that everything is done.

Variation in Task-Structuring Strategies
The second theme was the widely varying strategies 
physicians used for structuring the encounter task under 
the constraints of time pressure. For illustrative pur-
poses, 5 strategies are summarized in Table 2. For exam-
ple, before clinic starts, a physician using the sticky note 
strategy prepares a sticky note for each patient based on 
the patient’s chief complaint that appears on the sched-
ule and on information in the electronic medical record 
(Figure 2). This note serves to remind the physician of 
everything that needs to be asked, checked, and so on, 
for the patient’s complaint. This physician believes that 
only the patient’s immediate concerns can be addressed 
in the standard encounter and has set up this system to 
be sure other issues are covered in a regularly scheduled 
health maintenance examination.

Contrast this strategy with the doorstep-planning 
strategy, in which a physician constructs an explicit 
plan to bring out issues not related to the patient’s chief 
complaint. In the same clinic and under the same time 
pressure, these 2 physicians responded with highly 
distinct task structures. We found meaningful variations 
in several aspects of task structuring, as detailed in the 
column headings of Table 2. 

Family Physicians as Expert Decision Makers
The third theme that emerged was the varying levels 
at which physicians exhibited cognitive behaviors that 
have been established in the literature as associated 
with novice or expert decision making. As would be 
expected,11 interviews with more experienced physi-
cians resulted in considerably less detailed information 
than interviews with less experienced physicians. The 
most experienced physicians’ cognitive task diagrams 
refl ected not detailed descriptions but extremely gen-
eral, almost nondescript processes, which in their gen-
erality encompassed great fl exibility. In several cases, 
physicians felt frustrated trying to describe their task-
structuring processes, which had become so deeply 
automatized as to be almost unavailable to conscious 
recall. This fl exibility and automatic processing freed 
these physicians to take advantage of new systems, 
limited their searches and processes to those essential 
to the situation, and allowed them to respond well to 
unplanned situations and opportunities.

Based on our fi ndings and previous work from 

Figure 2. Sticky note strategy.

Sticky Note Preparation:

Prior to clinic, a plan is 
made for the patient 

encounter, based around 
the chief complaint

The plan is implemented 
at patient visit, addressing 

chief complaint

Patient reminded 
of tenance 

or care visit 
verdue

Sticky f health 
main chronic 
care visit e
covers issues

is 
health main

chronic 
oif 

note or 
tenance or 

xhaustively 
these 
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decision science, we postulated a model of expert and 
novice decision making in primary care (Figure 3). This 
model provides a dichotomous depiction of how expert 
and novice family physicians vary in how they incorpo-
rate opportunistic care. Specifi c to opportunistic care, 
the decision-making effi ciency of the expert generates 
an attentional surplus. The expert’s search for informa-
tion is shorter and is limited to the crucial information. 
The decision processes of expert decision makers are 
partially automatized, thus requiring less attention 
than the decision processes of novices, and leave them 
additional attention for other tasks. Because the experts’ 
processes are also more fl exible, they are more open to 
providing opportunistic care and have the attentional 
surplus to devote to it. This attentional surplus infl u-
ences the perceived diffi culty of performing opportu-
nistic care, such as diabetes care during an acute care 
visit for an upper respiratory tract infection. Although 
an expert family physician would have attentional 
surplus, a novice physician will not. For the novice to 
address additional health issues or services, additional 
time will be required, or another activity will be dis-
placed. In reality, physicians fall within a spectrum of 
attentional surplus, with experts having more and need-
ing less time than novice physician decision makers.

DISCUSSION
The variety of cognitive task-structuring strategies used 
by these primary care physicians may explain why 
practice change strategies typically meet with hit-or-
miss success. If the physicians are not absolutely forced 
to use the intervention, they use or actively ignore it 
according to how it fi ts with their particular strategies 
(Table 2). For example, the doorstep-planning strategy 
physician will respond well to additional information 

provided by the medical assistant just before seeing 
the patient, because the information is delivered at a 
key information-acquisition point in this physician’s 
strategy. The physician using the sticky note strategy is 
likely to fi nd the same information offered in the same 
manner to be distracting and actively ignore it, having 
already completed the plan for the encounter.

Cognitive task-structuring variability across physi-
cians has important implications for the design and 
implementation of decision support systems and other 
practice change or guideline implementations efforts. 
Leading frameworks for practice improvement26 pro-
vide a broad overview of the process of changing prac-
tice, delineate stages of change, and suggest numerous 
strategies helpful for those stages. These no-magic-bul-
let10 overviews postulate that practice change often fails 
because too few tools are applied. Our fi ndings suggest, 
in contrast, that the many tools of practice change, 
even if correctly chosen, may fail because they are not 
designed with an adequate understanding of the under-
lying cognitive science.

Cognitive task structuring may help explain why 
individually tailored practice interventions to enhance 
preventive services delivery have been successful.27 
As described earlier, a system that delivers a clinical 
prompt from an electronic medical record during the 
encounter may change one physician’s decision mak-
ing but be ignored as disruptive5 by others in the same 
setting; the system fi ts one’s strategy but clashes with 
another’s. An incentive that provides motivation to 
change practice, but requires enormous effort by the 
physician to change his or her strategy, may be passed 
up as not worthwhile. Further research into how physi-
cians structure the complex cognitive task of primary 
care will be necessary. Efforts derived from the fi ndings 
of human-factors–engineering research could illustrate 

Table 2. Variation Among Task-Structuring Strategies

Strategy
Degree of 
Structure

Primary Source 
of Information

Key Information 
Acquisition Point(s)

Mechanism for 
Conducting Encounter

Sticky note High Electronic medical record Before clinic, beginning of the day, 
plan is made for the patient encounter 
based on the chief complaint.

Using sticky note list, previsit plan 
is instituted

Template Medium Written templates Continuous Physician maintains binder with 
management templates based 
on age, sex, and disease status

Familiar 
and fast

Low Physician memory During patient encounter from 
the patient

Mental processing using own memory 
and input from the patient

Doorstep 
planning

Medium Chart Before patient encounter

Scan chart outside the examination room

Mental tally of agenda is organized

Now or never Low All available sources eg, chart, 
WIC, social worker, clinic 
nurse, family or friend, etc

Continuous Iterative list of needs based on 
information gathered before and 
during the encounter 

WIC = Special Supplemental Nutrition Program for Women, Infants, and Children.
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whether any consistent or predictable results can be 
expected from anything but the most heavy-handed, 
compulsory practice change interventions. 

The fi nding that expert family physicians’ cognitive 
task structuring shows features common among experts 
in other fi elds has potentially useful implications. A 
large body of research from cognitive psychology, 
with conclusions that are not always intuitive,28 can be 
used to guide research in improving practice. Expert 
physicians, as do expert decision makers in other 
areas, rely heavily upon a rich set of fl exible rules and 
automatic, unconscious decision processes that result 
in greater speed and effi ciency. Cognitive science 
research and human-factors–engineering approaches 

that have been used successfully in other disciplines, 
particularly any involving opportunistic intervention 
in an established pattern of decision making, should be 
explored for their potential in increasing the effective-
ness of efforts to improve expert decision making in 
primary care.

Several limitations of this study must be noted. 
First, our study sample was relatively homogeneous, 
and it is possible that the range of specifi c strategies 
is wider still among a broader spectrum of physicians. 
Additionally, the research tool did not address the 
affective and motivational components of decision 
making, but was confi ned to the information-related 
task-structuring aspects. Affect and motivation may 
infl uence the information-processing style that deci-
sion makers adopt.29 Lastly, the focus was on the most 
common strategy used by the physician. Given the 
variable environment encountered in family practice, it 
is almost certain that these physicians showed varying 
degrees of fl exibility and variation in their strategies as 
they adapted to the demands of individual situations.

Further research is clearly needed to confi rm these 
fi ndings in other settings, to establish fully the scope 
of the variation in cognitive strategies, both among 
physicians and in response to different situations, and 
to begin to elucidate the manner in which the powerful 
effect of the practice environment30 interacts with and 
shapes the individual strategies. The end result sug-
gested by this study is a model of the family physician 
as an expert decision maker with a highly individual 
cognitive strategy operating within the constraints of 
the environment.

To read or post commentaries in response to this 
article, see it online at http://www.annfammed.
org/cgi/content/full/3/2/144. 
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Figure 3. Model illustrating the dichotomy of expert vs novice 
decision makers in family medicine.

Unexpected opportunity

Expert Novice

Do notDo Do

Use attentional 
surplus Take extra time Displace another task



ANNALS OF FAMILY MEDICINE ✦ WWW.ANNFAMMED.ORG ✦ VOL. 3, NO. 2 ✦ MARCH/APRIL 2005

150 

COGNITIVE STRATEGIES IN FAMILY PRACTICE

References
 1. Schuster MA, McGlynn EA, Brook RH. How good is the quality of 

health care in the United States? Milbank Q. 1998;76:517-563, 509.

 2. Specialty care: heart attack survivors treated by cardiologists more likely 
to take recommended drugs. United States General Accounting Offi ce; 
1998. Pub. No. GAO/HEHS-99-6.

 3. Balas EA, Weingarten S, Garb CT, Blumenthal D, Boren SA, Brown 
GD. Improving preventive care by prompting physicians. Arch Intern 
Med. 2000;160:301-308.

 4. Hunt DL, Haynes RB, Hanna SE, Smith K. Effects of computer-based 
clinical decision support systems on physician performance and 
patient outcomes: a systematic review. JAMA. 1998;280:1339-1346.

 5. Eccles M, McColl E, Steen N, et al. Effect of computerised evi-
dence based guidelines on management of asthma and angina in 
adults in primary care: cluster randomised controlled trial. BMJ. 
2002;325:941.

 6. Lawrence RS. Opportunism in clinical preventive medicine. Am J Prev 
Med. 2001;21:241.

 7. Getz L, Sigurdsson JA, Hetlevik I. Is opportunistic disease prevention 
in the consultation ethically justifi able? BMJ.2003;327:498-500.

 8. Frank O, Litt J, Beilby J. Opportunistic electronic reminders. Improv-
ing performance of preventive care in general practice. Aust Fam 
Physician. 2004;33:87-90.

 9. Cohen D, DiCicco-Bloom B, Strickland PO, et al. Opportunistic 
approaches for delivering preventive care in illness visits. Prev Med. 
2004;38:565-573.

 10. Oxman AD, Thomson MA, Davis DA, Haynes RB. No magic bullets: 
a systematic review of 102 trials of interventions to improve profes-
sional practice. CMAJ. 1995;153:1423-1431.

 11. Dreyfuss HL. Intuitive, deliberative, and calculative models of expert 
performance. In: Zsambok CE, Klein G, eds. Naturalistic Decision Mak-
ing. Mahwah, NJ: Lawrence Erlbaum Associates; 1997.

 12. Gordon SE, Gill RE. Naturalistic decision making. In: Zsambok CE, 
Klein G, eds. Cognitive Task Analysis. Mahwah, NJ: Lawrence Erlbaum 
Associates; 1997.

 13. Militello LG, Hutton RJ. Applied cognitive task analysis (ACTA): a 
practitioner’s toolkit for understanding cognitive task demands. Ergo-
nomics. 1998;41:1618-1641.

 14. Brezovic CP, Klein GA, Thordsen M. Decision making in armored 
platoon command (Contract MDA903-85-C-0327 for U.S. Årmy Research 
Institute, Alexandria, VA). Fairfi eld, OH: Klein Associates, Inc; 1987.

 15. Calderwood R. Fireground command decision making: a view from 
the outside. Fire Command. 1988:34-40.

 16. Crandall B, Calderwood R. Clinical assessment skills of experienced neo-
natal intensive care nurses (Contract 1 R43 NR0191101 for The National 
Center for Nursing, NIH). Fairborn, OH: Klein Associates, Inc; 1989.

 17. Dominguez C, Hutton R, Flach J, McKellar D. Perception-action cou-
pling in endoscopic surgery: a cognitive task analysis approach. In: 
Bary BG, Boutsma RJ, Guiard Y, eds. Studies in Perception and Action 
III. Mahwah, NJ: Lawrence Erlbaum Associates; 1995.

 18. Jones TV, Gerrity MS, Earp J. Written case simulations: do they pre-
dict physicians’ behavior? J Clin Epidemiol. 1990;43:805-815.

 19. Patton MQ. Designing qualitative studies. In: Qualitative Evaluation 
and Research Methods, 2nd ed. Newbury Park, Calif: Sage Publica-
tions; 1990.

 20. Bernard HR. Field Notes: how to take, code and manage them. 
Research Methods in Anthropology: Qualitative and Quantitative 
Approaches, 2nd ed. Walnut Creek, Calif: AltaMira Press; 1995.

 21. Miller WL, Crabtree BF. Primary care research: a multimethod typol-
ogy and qualitative road map. In: Crabtree BF, Miller WL, eds. Doing 
Qualitative Research. Calif: Sage Publications; 1992.

 22. Creswell JW. Analyzing and Interpreting Qualitative Data. Educational 
Research: Planning, Conducting, and Evaluating Quantitative and Qualita-
tive Research. Upper Saddle River, NJ: Merrill Prentice Hall; 2002.

 23. Crabtree BF, Miller WL. A qualitative approach to primary care 
research: the long interview. Fam Med. Feb 1991;23:145-151.

 24. Ventres WB, Frankel RM. Ethnography: a stepwise approach for pri-
mary care researchers. Fam Med. 1996;28:52-56.

 25. Olesen V. Feminisms and models of qualitative research. In: Denzin 
NK, Lincoln YS, eds. Handbook of Qualitative Research. Thousand Oaks, 
Calif: Sage Publications; 1994:158-174.

 26. Grol R. Changing physicians’ competence and performance: fi nding 
the right balance between the individual and the organization. J Cont 
Ed Health Prof. 2002;22:244-251.

 27. Grol R, Grimshaw J. From best evidence to best practice: effective 
implementation of change in patients’ care. Lancet. 2003;362:1225-
1230.

 28. Sternberg RJ. Cognitive Psychology. Orlando, Fla: Harcourt Brace Col-
lege Publishers; 1999.

 29. Schwarz N. Emotion, cognition, and decision making. Cognition and 
Emotion. 2000;14:433-440.

 30. Crabtree BF, Miller WL, Aita VA, Flocke SA, Stange KC. Primary care 
practice organization and preventive services delivery: a qualitative 
analysis. J Fam Pract. 1998;46:403-409.


