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Self Management of Medication and
Diabetes: Cognitive Control

Helen Altman Klein and Amy R. Meininger

Abstract—The healthcare industry strives to improve the tech-
nical work of healthcare providers in hospitals. In contrast, the
more common home treatment tasks like managing prescrip-
tion medications and complying with the complex demands of
life-threatening diseases such as Type II Diabetes receive little
attention. Treatment and prevention decisions are in the hands of
patients and often mismanaged. Available commercial information
sheets, designed to support prescription self management, are
incompatible with patient perceptual and cognitive capacities. We
show that material that is sensitive to the perceptual and cognitive
capacities of potential users is more usable and is preferred. A
review of existing training for diabetics identified compliance
barriers. Many patients do not understand the dynamics that
controlled their disease and so make poor decisions. Available
training provides rules and procedures, but little about the dy-
namic demands of maintaining stability within parameters. We
explored using control theory and incorporating a mental model
of diabetes into rule-based training. This promises to improve the
effectiveness of self management. These two naturalistic investiga-
tions confirm the importance of field studies and of using patient
informants to understand the demands and opportunities that
accompany medical self management.

Index Terms—Cognition, cognitive engineering, cognitive task
analysis (CTA), compliance, control theory, diabetes, field studies,
healthcare, medical self management.

I. INTRODUCTION

THE PURPOSE of this paper is to describe field studies
of the way that patients manage their own treatment regi-

mens, outside of the structure of hospitals and recovery centers.
We view patient self management as a control task, akin to the
control of petrochemical plants or manufacturing processes. We
found that patients are given little by way of tools or training to
prepare themselves for this self management. For a variety of
reasons, the healthcare system has chosen to direct its attention
to improving treatment in hospitals and recovery centers, rather
than in the patients’ homes.

Hospitals employ an array of complex devices and systems
to deliver treatment. Technical advances help to monitor and
administer medication, reduce the invasiveness of surgery, de-
sign and configure equipment for optimal use, and insure ac-
curate records. Together these advances help safeguard patients
against error and provide daily miracles. We can maintain and
transplant organs and even install artificial organs. The impact of
engineering extends from relatively simple monitoring devices
to overarching healthcare delivery plans.
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In a parallel way, the training of healthcare professionals in-
corporates innovative engineering solutions ranging from re-
alistic models used for anesthesiologists, to interactive com-
puter-based packages that allow practice with complex diag-
noses, to simulation exercises. These efforts have had an en-
during impact on hospital based medical treatment.

The work on self management reported here is based on a
disturbing reality: while hospitals and medical training are im-
proving exponentially, home healthcare, administered by pa-
tients and their families, is not showing this same progress.
The self-managed care sector of the healthcare system has re-
ceived little attention even though it is the most common and
cost-effective form of treatment for many diseases and condi-
tions. While hundreds of thousands of people undergo surgery
each year, there are billions of instances of patient-administered
prescription medication [1].

This paper explores two examples of self-managed care: pre-
scription medication and blood sugar maintenance in Type II Di-
abetes. Medications can restore health and prevent disease. They
can also cause harm if not properly administered. Each medi-
cation carries restrictions with regard to food, interactions, and
side effects. Similarly, while professionals treat some diseases
and conditions, others like diabetes are managed at home by
patients. We discuss the compliance problems associated with
medical self management and the potential offered by human
factors and cognitive engineering for improving the quality of
this care.

In considering problems with self management, it is cus-
tomary to blame the patient or the system for compliance
failures. We are told that many patients are unable or unwilling
to make needed life-style changes. We are told that rushed
physicians, lack of education, and patient denial contribute
to failure. While this is correct, it is not the whole picture.
Self-medication presents serious cognitive challenges. Dia-
betes self management is a complex control task. We need to
consider information and decision-making demands as well as
the process by which these tasks are conveyed to new “users.”

First we will describe field research on prescription medica-
tion self management and then we will describe field research
on diabetes self management.

II. PRESCRIPTION MEDICATION COMPLIANCE

Prescription medications are a large part of outpatient treat-
ment in the United States. There were 3.3 billion retail prescrip-
tions sales in 2001 and by 2004, they estimated the number to
exceed 4 billion [1]. Patients may receive accurate information
from pharmacies but are often noncompliant. It is estimated that
half of the prescriptions written in the U.S. annually do not end
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TABLE I
RECOMMENDATIONS FOR READABILITY AND UNDERSTANDABILITY

up being administered correctly [2]. This misuse contributes to
many medical problems.

In a series of studies Klein and Isaacson investigated an alter-
native explanation: patients fail because they lack understanding
of proper usage and precautions [3]. When information is hard
to read and understand, compliance suffers [4]. Treatment can
be ineffective and the patient may experience side effects and
complications. While all users benefit from clear, easy-to-use
information, patients with lower reading abilities or with age-re-
lated declines particularly benefit.

Human factors and cognitive engineering both use scientific
research to solve problems people face at work and at home.
Like poor directions for other products, poor medication direc-
tions can interfere with correct use. This research studied the
usability of prescription information provided by pharmacists
and explored how this information might better be provided.

First, patients were interviewed to tap their understanding
of needed self management [3]. Using cognitive task analysis
(CTA) and critical decision methods procedures [5], [6], we
traced each informant’s experiences with one or more medica-
tions from initial prescription by the physician, to interchanges
with pharmacist, and input from other sources. Finally, the inter-
view explored anomalies, confusions, and concerns, and asked
about storage and interactions.

Our interviews identified regular and potentially dangerous
gaps in knowledge. We found a range of difficult decisions,
including dosage, timing, interactions with food and alcohol,
and reactions to missed administrations. Several interviewees
reported that they were not sure if a medication to be taken
every six hours required them to wake up in the middle of the
night, and they commonly waited until they woke up to take the
next dose. Few remembered medication interactions, many ig-
nored information about “taking on a full” or “take on an empty”
stomach. Many used nonprofessionals to help them make diffi-
cult decisions. Several interviewees reported that when the dose
was a teaspoonful of the liquid medication, they paid careful at-
tention to the first measured administration. They would try to
recall what a teaspoon amount felt like when “swigging” subse-
quent doses from the bottle. This procedure does not insure the
correct dosage.

Next, directions were collected for three medications pro-
vided by community pharmacists [3]. The material was ana-

lyzed in terms of physical, cognitive, and organizational fea-
tures [7], [8]. The results showed deficiencies readily apparent
to anyone trying to read the instructions packed with almost any
medication. Visual features, size, font, alignment, and contrast
affect readability. Poor layout posed a particular problem for
older adults and for use in poor lighting. Understandability was
also compromised. Based on sentence and word lengths, the ma-
terial often exceeded the fourteenth grade level–a challenge par-
ticularly for people who are sick or anxious. The prose format
and presentation order made it difficult to organize ideas. The
material available at community pharmacies had serious gaps
in matching users’ needs and capacities.

The researchers, then, developed human factored sheets
identical in content but consistent with the recommendations
outlined (see Table I). To increase readability, a 14-point font,
printing with a high-quality ink jet printer was used. This
is particularly helpful for older readers. Following research
guidelines, content was rewritten to an eighth-grade reading
level using shorter sentences, simpler words, active rather than
passive tense and positive rather than negative statements [9],
[10]. Consistent with good practice, the new information used
list rather than prose format with boldfaced headings and set
apart bulleted possible side effects in “minor” and “serious”
boxes for easy scanning [11]. A commercial sheet and the
parallel “human factored” sheet are shown in Fig. 1. In the
studies that follow, contrast was augmented for the commercial
sheets.

Comparisons were made between the commercially avail-
able and human factored material. Sixty-two college students,
aged 18 to 30 years old participated. Each participant saw one
commercial- and one human-factored sheet, each for a different
medication. Participants studied the sheets and answered ques-
tions while referencing the sheet as needed. Reading times were
faster ( , ) for the human factored
(77.1 s) than for the pharmacy sheets (111.8 s). Test times were
also faster ( , ) for the human factored
(122.5 s) than for the commercial sheets (150.8 s). Most im-
portant, accuracy was higher ( . ) for the
human factored (8.1 correct) than for the commercial sheets (7.5
correct). Finally, participants judged the human factors sheets
to be “easier to remember,” “easier to find information,” and
“easier to use” all significantly higher ( ). Of those
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Fig. 1. Pharmacy- and human-factored instruction sheets.

who expressed a preference, 54 of 60 preferred the human fac-
tored sheets. Those who selected the commercial sheets incor-
rectly assumed that they had more information. In this young
sample, the human factored sheets were more effective and they
were preferred.

Next, 41 healthy older adults aged 58 to 87 years old and
living independently in the community participated. Each saw
one commercial formatted and one human factored sheet, for
different “fake” medications. The research materials described
factitious, not actual, medication descriptions. Participants
followed the same procedure as described above. The human
factored material took less time (83.9 s) to study than did the
pharmacy material (118.3 s). The difference was significant
( , ). Testing times and accuracy scores
were not significantly different in the older sample, probably be-
cause of great variability in performance. Participants reported
the human factored material to be “easier to find information,”
“easier to remember,” and “easier to use,” all differences were
highly significant. For those expressing a preference, 35 of 39
older participants preferred the human-factored information.
The results suggest that more attention needs to be given to
adapting instructional material to the variability of older users.

Finally, a field comparison was made with a convenience
sample of 39 pharmacy customers for any of three prescription
medications: Claritin, Entex LA, or Amoxicillin. On receiving
the medication, each customer was given the human-factored
sheet along with the usual commercial sheet. Some were taking

the medication themselves and others were supervising the med-
ications for others. About one week after receiving the medi-
cation, we queried preferences for the two instruction formats
during phone interviews. The customers judged the human-fac-
tored sheets to be better on nine dimensions (see Table II for
results). Of those expressing a preference, 32 of 37 preferred
the human factors instructions.

Prescription medications promise medical benefits, but are
often used inappropriately. While physicians and pharmacists
may counsel patients, take-home instructions have the potential
to help patients use medications properly. To be effective, infor-
mation must be read, understood, and referenced when neces-
sary. This requires that the instructions match the users’ percep-
tual and cognitive capacities. These studies confirm difficulties
associated with available material. Human factors and cogni-
tive engineering can use the knowledge gained in interface de-
sign and cognition to develop better medication descriptions. If
patients are to be partners in their own medical treatment, we
must change the system that currently generates often difficult
and sometimes incomprehensible material.

III. TYPE II DIABETES SELF MANAGEMENT

We turn next to the challenges of Type II Diabetes. If self
management of prescription medications, a “simple” problem,
can tax-user capacity, we can appreciate the challenge of man-
aging a disorder as complex as Type II Diabetes. Diabetes mir-
rors the complexity of other complex disorders including asthma
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TABLE II
PERERENCES FOR PHARACY AND HUMAN FACTORED (HF0 SHEETS

and so may model the management of a broad range of disor-
ders.

This disease currently ranks as the seventh leading cause
of death in the United States. The estimated sixteen million
Americans with Type II Diabetes are at risk for developing se-
rious complications such as eye disease, kidney disease, nerve
damage, and heart disease. The costs of medical care average
three times greater for patients with diabetes than without
[12]. Most of the added expense is spent on managing late
complications. There is compelling evidence that good control
of blood sugar reduces the damage that diabetes inflicts over
the years to the heart, retina, kidneys, nerves, and connective
tissue. Poor compliance is a major contribution to mortality
rates and complications [12].

A. What is the Patient’s Task?

The first step in understanding the technical challenge facing
a diabetic was to review the medical literature. We looked at the
formidable task demands of Type II Diabetes self management.
With diabetes, the cells either do not respond normally to insulin
or the pancreas does not produce enough insulin, or both. If the
cells do not accept glucose, it accumulates in the bloodstream
and leads to adverse effects.

Patients can dramatically reduce their risks of developing
long-term complications and of premature death by maintaining
safe blood sugar levels. Illness and stress alter requirements for
food and medication. In order to detect imbalances, patients
must monitor blood sugar level and remain aware of changes in
their physiological state reflective of high or low blood sugar.
There are devices that allow patients to monitor blood sugar,
there are effective medications, and there is good documenta-
tion of the role of exercise.

Control of diabetes requires that the patient maintain their
blood sugar level in the optimal range from 80 to 120 mg/dl
[13]. Both elevated and depressed levels are health risks. In Type
II Diabetes, patients are more likely to encounter problems with
high blood sugar. Because food increases blood, attention to diet

is important. Too many carbohydrates can increase blood sugar;
too few will lower it below safe levels. Diabetics need a diet
that balances carbohydrates, proteins, and fats. Simply cutting
out sugar is not enough. Exercise can reduce blood sugar level,
but too much can lower blood sugar to dangerous levels. Adding
to the difficulty, exercise can be dangerous when blood sugar
goes over 240 mg/dl. When blood sugar is high, patients should
check their urine for ketones. If ketones are high, they should
not exercise as it can increase blood sugar level. An imbalance
can place the patient in danger.

The day-to-day management of diabetes also varies because
normal life stressors and illness alters the way the body func-
tions, changing blood sugar. This means that each episode of
stress or illness requires a recalibration of diet, medication, and
exercise. Even though patients may not be able to control fac-
tors such as stress and illness, they need to make adjustments in
diet, exercise, and medication to adapt to their impact.

Maintaining blood glucose within the desirable range is crit-
ical. There can be subjective warnings of glucose imbalance.
Extreme thirst, frequent urination, or drowsiness can be symp-
toms of high blood sugar. Shakiness and sweating often mark the
presence of low blood sugar. These signs can be subtle and diffi-
cult to interpret. Well-designed monitoring devices are available
but the patient still has to check the data regularly and make ac-
curate interpretations. Continual attention is needed for appro-
priate adjustments.

Finally, the human body undergoes age-related changes in
functioning that influence blood sugar use. While the direc-
tion of these changes is known, their timing and pattern are
not. Therefore, the lessons learned years earlier might no longer
apply. This can create negative transfer to go along with all of
the other complications.

B. How Do Diabetics Understand Their Task?

To understand the vulnerability of this complex self manage-
ment process, we interviewed Type II Diabetics. The intervie-
wees were all under the care of a physician and had received
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some information about diabetes. Most had attended at least one
set of classes offered by a hospital and many had received per-
sonal training from a dietitian or diabetes educator. Their symp-
toms and disease cycle varied in time from onset, severity, and
training. We were particularly interested in differences in time
from onset because we want to see how rules and perceptual
recognition change over duration. We looked at the disease his-
tory as well as at self management activities and approaches.

Our interviews used CTA and critical incident methods to
assay the patients’ understanding of the demands of diabetes
self management [5], [6]. We looked for specific incidents that
presented self management challenges. These included holiday
dinners, travel, and stress at work. We explored patient mental
models of the disease and its regulation. To understand diabetes
self management within a control-system framework, we need
to understand the cognitive processes and decision making of
practitioners–in this case, the patients. We need to know how
patients search for information, and how they use it. We need to
understand the options considered and the decision rules used to
understand options. We expected some reasonable level of per-
formance competence. What we found was disheartening.

Some interviewees had a good sense of the basic rules. One
ate the same breakfast every morning because she knew it met
her glucose requirements. Many of our interviewees, however,
lacked even a reasonable set of rules for self management. They
did not know how to count carbohydrates, read food labels,
or identify food groups. One patient, for example, would go
without food to lower his blood sugar. He knew that he wanted
to keep control of his blood sugar, but he had no idea of the
problems associated with this approach.

One interview articulated how it felt to have high blood sugar
and what to do to combat it. However, we found many diffi-
culties in detecting problems and responding to subjective in-
dicators. Patients often misapplied the rules that they had been
taught. One diabetic, for example, always ate something sweet
when she felt “funny.” She did not know if she was experiencing
high or low blood sugar and did not know that it made a differ-
ence.

There are two ways to find blood sugar level. One is to test
your blood, which can be inconvenient and painful. Many pa-
tients have trouble keeping up a schedule of testing. They re-
ported that the procedure is both physically and psychologically
aversive. The second way to gauge blood sugar level is to “feel”
it when blood sugar is too high or too low. Some people can de-
tect the physiological changes associated with blood sugar ex-
tremes. They have been able to use feedback from their initial
blood tests to confirm their “feel” for departures from a normal
range. Most of the interviewees did not report an ability to sense
departures from normal, and did not even know to try. They were
entirely dependent on the results from blood tests.

Many patients do not know what to do with the glucose-level
information. In the interviews, we heard repeatedly that the pur-
pose of testing was to bring the numbers to the physician. A
better use, rarely articulated, would be to use the information
to see what is affecting blood sugar. For example, the few pa-
tients who were skilled at self management reported discoveries
such as “ I wondered why my blood sugar was so high. Then I
remembered that Big Mac. I guess that wasn’t a good idea.” or

“ When my blood sugar shot up every time I visited the kids,
I realized how anxious they made me” or “Boy, I ate a lot on
Thanksgiving but my blood sugar didn’t really go up that much.
I realized it must have been the walk we all took after dinner.”
These interviewees were actively engaged in this sense making
and demonstrated how to use test results. Most patients, how-
ever, were not engaged in learning to control their blood sugar
levels.

One interviewee could describe how food, stress, exercise,
and medications worked together in her body. Most interviewees
reported that they really did not know what was happening. This
meant that when anomalies occurred, they had no way to think
out possible solutions. So, eating out, extra stress, or changes in
activity level all posed real health risks. Overall, most patients
lacked a mental model that would allow them to manage the
complex system involved in glucose regulation.

C. How Are Patients Now Prepared for Self Management?

In response to advances in medication, monitoring tech-
nology, and food science, professionals provide self man-
agement instructional material for diabetics. The material,
grounded in dietary needs and medication characteristics, is
widely available. Newly diagnosed patients with health insur-
ance also typically receive classroom training or individual
counseling offered under the auspices of hospitals. Training
includes one or more group sessions or individual sessions with
a diabetes educator.

At initial diagnosis, all of our interviewees had been given
printed material outlining self management goals, rules, and
procedures. The American Diabetes Association prepares most
of the material given to diabetics. We reviewed this material in
terms of principles of traditional instructional technology.

The material is medically accurate and revised as new sci-
entific information becomes available. Recent material reviews
features of the disorder in an upbeat tone–“You can protect
your future health.” and “…congratulations on being the kind
of person who cares enough about health and well-being to
learn what you can do to live well with diabetes. ” It is geared
toward life-long change. Both accuracy and the tone of the
materials support and encourage learning.

The training material provides an overview of the important
ideas building heavily on classical learning approaches. Initial
abstracts provide a structure for each unit. The patient learns
about diet, weight control, exercise, testing, and medication.
They learn about preventive care, illness, and sexuality. They
receive information about resources. There are lists to reinforce
rules and procedures and for later reference. Topics covered
in the lists include “common sources of stress,” “treating low
blood sugar,” and “sick day foods and drinks.” Emphasis is given
to continuity of care: the role of family support and the help
available through the American Diabetes Association. There are
places to record meal planning, exercise choices, and medica-
tion schedules. Chapters have quizzes to check understanding
and end with a “Final Check” that provides review. The presen-
tation of these materials is attractive. Important ideas are high-
lighted with colored and sometimes bulleted text. The booklet is
illustrated with realistic people. The text structure is appropriate
and the print is large enough for most older adults.
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Fig. 2. Balancing blood sugar.

This content analysis confirms that the most readily available
instructional material presents rules and procedures in a way
that is consistent with good instructional practices. The presen-
tation is at a level appropriate for older adults who constitute the
majority of those suffering from the disorder.

The training materials have high medical accuracy and in-
structional sophistication, but that is not enough. The material
aims to provide rules and procedures. Rules and procedures are
necessary, but not sufficient for effective self management. The
patients need a conceptual model that enables them to accom-
plish the complex blood sugar balancing act. They need to know
how the various factors (e.g., diet, exercise, stress, insulin dose)
together govern blood sugar level. Patients are not guided in
using the results of blood tests to learn how to self-regulate.
There is little about detecting when blood sugar goes outside
safe levels.

The complex decision making required of Type II Diabetes
goes beyond rules and procedures. The interviewees had little
understanding of the complex control relationships among diet,
stress, exercise, and medication. They did not generally use the
blood sugar monitoring information to alter their eating or exer-
cise. In short, they were following static rules not controlling
a dynamic system. We believe that without adequate mental
models, and without an attitude of self-efficacy to master the
control task, diabetics cannot be active partners with healthcare
professionals in managing their disease.

D. Mental Model for System Control

Human factors includes a rich body of theory and data on
control systems and the training of personnel to manage such
systems [15]. It is time that we tap this knowledge to support
patients in this medical self management task. We must be able
to provide a mental model of the disease that can support effec-
tive self management of this dynamic system. To be effective, a
model must be within the parameters of the operator’s capacity.
It is necessary but not sufficient to teach rules that maximize
functioning in routine situations. We must also cultivate a model
useful for long-term flexibility and adaptability. We need to go

beyond blame to a solution that taps the extensive human factors
literature on control.

Despite the complexity of the diabetes self management task,
there is little time for prolonged training and graduated practice.
Further, diabetics are not selected for their aptitude or skill. They
tend to be older and include many who are uncomfortable with
technology. Most have spent decades developing incompatible
eating patterns. Unlike many complex skills, diabetes self man-
agement uses unskilled operators, disallows start up time, and
demands proficient performance.

Accordingly, we are using the interview data collected with
diabetics to develop a model to capture the complex relation-
ships of diabetes. The model is based on the medical demands
of diabetic self management. Patients need a model that explains
the impact of diet, stress, exercise, and medication on blood
sugar. They must be able to use blood sugar monitoring informa-
tion, both subjective and objective, to diagnose problems. They
need to develop and implement corrective actions when an im-
balance is identified. They must respond appropriately to unex-
pected deviations, anomalies, stress, and health changes.

A simplified version of the conceptual model of self manage-
ment is shown in Fig. 2. The model first presents the concept of
a balance between “too high and too low.” The first frame is a
representation of the balance point showing the safe (80 –120
mg/dl) and unsafe ranges. The model next introduces the sub-
jective feeling or symptom associated with high blood sugar. It
presents the possible contributions, the “whys” of high blood
sugar. The third frame introduces possible actions that can re-
turn the system to a balanced state. A final frame shows the re-
sult of effective self management, a return to balance. Actual
training would introduce a great deal of information in gradu-
ated steps. In future work, we envision an online version that
would be able to display the impact and time course of specific
remedial actions. For example, what would be the impact of 6
oz of orange juice or a 20-min walk? Work on this representa-
tion has been initiated [16].

We are now formalizing and testing the model that is repre-
sented. We have conducted some interviews with diabetics and
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responses are very positive. The next step is to measure the ef-
fect on the performance of successful blood sugar management.

E. Diabetes and Complex Control Demands

Type II Diabetes requires the control that is characteristic of
other complex systems designed to maintain stability within pa-
rameters. System control is necessary for many dynamic and in-
terdependent operations. A power plant, for example, may need
to maintain fairly constant pressure even as demand shifts over
the 24-h day and over seasons. Differences in the temperature of
water change functional patterns. We provide power plant oper-
ators with some simple rules for control but also with sophisti-
cated training in the dynamic physical and technological nature
of the operation. We provide physical artifacts to illustrate con-
trol imbalances systems [14]. By understanding how the system
works, the power plant operator can better manage anomalies
and handle emergencies under time pressure. Even in the face of
great potential danger, these plants have excellent safety records
because they operate within specified parameters.

As we better understand the parallels between the task of the
power plant operator and the diabetic, we will be able to im-
prove performance on the task of maintaining glucose within
the desired range. The development of this model for training
is informed by the way diabetes maps onto a complex control
model.

Amateurs are not put in charge of a power plant, but a dia-
betic is expected to be in charge from initial diagnosis. The in-
teractions of diet, medications, exercise, and stress change blood
sugar levels daily. Because of the need for rapid patient compli-
ance with a dynamic regimen, healthcare professionals have re-
sorted to teaching rules. Rules are a good starting place, but they
can be disastrous in the long-term. While rules work for simple
control systems they are not sufficient for dynamic tasks. Rules
are limited to simplistic situations that are invariant. When dia-
betics are given simple rules and shortcuts without considering
the dynamic and progressive nature of diabetes, long-term com-
plications are inevitable. A better approach is to provide dia-
betics with a functional understanding of the disorder.

A mental model can capture the complex interactions of glu-
cose maintenance. Patients can use a mental model as a basis for
self management decision making. Mental models allow more
adaptability, flexibility, and ultimately more control. This con-
trol can slow the long-term complications of the disease. While
rules may be a starting point, a functional mental model of the
disease mechanisms appears necessary for effective control.

IV. CONCLUSION

Self management is critical for the treatment of many diseases
and health conditions. Appropriate self medication can cure dis-
ease, relieve pain, and extend human life. Good self manage-
ment of diabetes means short-term health and long-term sur-
vival. It is inexpensive and the most effective approach to care.
self-managed care is challenging because it occurs in the nat-
ural setting of daily life rather than in a professional healthcare
setting. It depends on untrained patients rather than on skilled
healthcare personnel. Even with these constraints, patient self
management sometimes requires much more than adherence to

stable rules and the application of fixed procedures. Control of
a complex biological system demands the same judgment and
decision making, as does the control of other complex systems.

Cognitive engineering research can help identify the deci-
sion requirements and cognitive challenges that confront pa-
tients seeking to follow medical regimens. Our field observa-
tions, CTA interviews, and critical incident interviews provide
understanding of how the technical demands of the tasks are un-
derstood by patients and how suitable material and instruction
might be provided. If all that is required is adherence to rules
and procedures, there is an established literature on instructional
design to tap. We have shown that both in the relatively simple
case of following a medication regimen, and the relatively com-
plex case of self managing blood sugar levels, patients face un-
expected complexities and challenges. When healthcare profes-
sionals formulate a treatment plan, they may believe that all the
patient has to do is follow the steps and the procedures. Sev-
eral decades of research in cognitive systems engineering and
related disciplines should disabuse us of this notion. Miller and
Woods have described how procedural approaches to complex
skills are inherently limited and insufficient [15]. That is why
we believe that effective self management by patients will re-
quire cognitive field studies to understand the real barriers to
following treatment plans. Field studies can also help develop
the necessary tools and training to enable patients to succeed.
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