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I. Introduction 

Chronic diseases—such as diabetes, heart disease, hypertension, and stroke—create an 

enormous health and economic burden in the United States and around the world. Self-

management of these diseases is an essential element in addressing and reducing this burden.  

Health behavior change interventions designed to facilitate self-management of chronic 

diseases typically ask people to implement several specific changes in their behavior.  However, 

effective self-management of these conditions relies on adequate skills and resources.  What 

factors may prevent an individual from successfully making these changes?  Is behavior change 

primarily an issue of “self-control” or “willpower”?  Are some behaviors harder to change than 

others?  When considering these questions, it is important to reflect on what limitations 

individuals may have that could be a barrier to successful chronic disease self-management.   

 

Researchers in the fields of applied psychology and neuropsychology study how cognitive 

factors affect task performance.  In other words, what kinds of cognitive demands do certain 

tasks require and what determines whether people have the cognitive capacity and motivation 

to complete those tasks?  It is important to recognize how complex and cognitively demanding 

self-care behaviors may be.  Asking individuals to engage in several new behaviors at once may 

be an unreasonable demand.  However, in the field of public health, the cognitive demands 

required by these tasks are seldom explored.  Are our expectations reasonable and do we 

understand how demanding the tasks we request are to do? 

 

In general, it seems that public health professionals are unaware of the important impact of 

cognitive factors on the ability to successfully complete health behavior self-management tasks.  

A better understanding of these factors may lead to better behavior change interventions and 

more opportunity for successful chronic disease self-management.   

 

This review is divided into three sections.  In the first section, I define and explore several 

important cognitive factors that affect task performance and that are commonly studied in the 

field of applied psychology.  These factors center around the concept of attentional resource 
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capacity, and include task demands, skill acquisition, cognitive interference, and self-

management.  In the second section I apply these concepts to an example of chronic disease 

self-management—namely, the American Association of Diabetes Educators (AADE) seven self-

care behavior tasks.  Finally, I conclude the review with a summary of the potential impact of 

cognitive factors, their implications for health behavior change interventions and chronic 

disease self-management, and the gaps that currently exist in the Public Health literature.   

 

II. Cognitive Factors and Task Performance 

Many cognitive factors influence an individual’s effectiveness at task performance.  Applied 

psychologists have extensively examined these factors, and have used theories about cognitive 

function to improve learning behavior in classroom settings  and task performance in the 

workplace.  Although some theories of health behavior, such as Social Cognitive Theory and the 

Theory of Reasoned Action, are founded on the understanding of these cognitive factors, the 

exploration of the public health impact of these factors has been limited.  Careful consideration 

and further understanding of how these cognitive factors affect the performance of  self-

management tasks  such as blood glucose monitoring, healthy eating, active living etc., may 

contribute to a deeper understanding of how best to promote self-care behaviors and self-

regulation that lead to better  health outcomes.   

 

II.a. Attention and Attentional Resource Capacity 

The concepts of attention and attentional resources have been studied extensively, particularly  

in the psychology literature.  These concepts are important to consider when analyzing task 

performance because they help explain the cognitive processes—and limitations—of the 

individual.  Three underlying conceptualizations of attention serve as the basis for much of the 

literature (Parasuraman & Davies, 1984).  First, attention can be viewed as a mechanism for 

separating information into things that are noticed and things that are not noticed.  In other 



©2010 Tina Bhargava  Bhargava, 5 

 

words, analyzing how and why some information is perceived by an individual, while other 

information is ignored.    Research in this area of attention tends to focus on this selective 

process and the factors that influence it.   

 

Second, attention can be viewed as an information processing resource.  It is widely accepted in 

the field that individuals possess a fixed amount of attentional resources (Kahneman, 1973).  As 

a simplified example of attentional capacity, assume that an individual has 100 units of 

attentional resources per unit time to process information.  If the individual is given two tasks 

to complete in one unit of time that each require 75 units of attention, there are many 

possibilities for how these attentional resources might be allocated.  For example, the 

individual may do the tasks consecutively, which means one task would be completed (using 75 

units of attention), whereas the other would be only partially completed (25 out of 75 of the 

units of attention needed would be allocated).   Or the individual may attempt to do the tasks 

simultaneously, which would necessitate that the individual switch attentional resources back 

and forth between the tasks, leading to only partial completion of one or both tasks.   In either 

scenario, combining tasks in which attentional capacity is exceeded (150 units required when 

only 100 are available) is likely to result in reduced or incomplete task performance (Schneider 

et al.  1984).  

 

Finally, attention is discussed in terms of types of information processing.  This area of study 

focuses around the theory that there are two qualitatively different processes of human 

performance (Chaiken & Trope, 1999; Schneider et al., 1984).  One type of processing is a fast 

and fairly effortless process, which is often referred to as “automatic.”  Automatic processing is 

generally not under direct control of the individual.  In other words, individuals are seldom 

conscious of the automatic information processing that takes place.  The other type of 

processing is characterized as slow, effortful, regulated processing, and is sometimes referred 
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to as “control.”  Control processing is typically used to deal with novel tasks or information.  

While the distinction between automatic and control processing is an important one, it is also 

necessary to note that, most likely, all tasks are carried out with some mixture of automatic and 

control processing (Schneider et al.  1984). 

 

There are several important points that can be made when taking both the limited capacity of 

attention and the types of information processing into account.    Control processing uses most 

of an individual’s attentional resource capacity.  Automatic processing tasks, on the other hand, 

use very little attentional capacity.   Therefore, several automatic processing tasks can be 

completed successfully even when they are conducted simultaneously and without full 

awareness of the individual.  In contrast, control processing tasks must compete for attentional 

resources in order for the task to be completed successfully, and individuals are generally well 

aware of the completion of these tasks.   The part of our brains that governs conscious 

awareness and control processing is estimated to be able to process about 40-60 bits per 

second, which is roughly equivalent to a short sentence.  Yet the overall processing capacity of 

brain is estimated to be 11 million bits per second, indicating that the vast majority of tasks are 

carried out automatically (Cohen, 2008; Dijksterhuis et al., 2005).   

 

It is interesting to note that people will have more difficulty controlling and modifying their 

processing for automatic tasks than for control tasks (Schneider et al.  1984).  Individuals 

usually do not find it difficult to focus on control processing tasks.  However, as performance 

becomes more automatic, people have more difficulty controlling and modifying their 

processing.  For example, automatic processing is generally used when chewing and swallowing 

food.  However, if an individual were asked to make sure that each bite of food was chewed 25 

times, then the process of chewing would switch to a control processing task.  The individual 

would have focus on the chewing as well as the counting, and would likely be highly susceptible 
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to distractions, which would cause the individual to revert the chewing back to automatic 

processing.  Focusing on and changing automatic processes is actually quite difficult and 

consumes attentional resources.  Some studies have shown that counter-acting automatic 

processing requires more attentional resources than normal control processing (Schneider et al.  

1984). 

 

The Stroop test is sometimes used to measure attentional resources or attentional fatigue.  The 

test relies on the common ability of people to automatically identify simple, written words.  In 

the test, names of colors are displayed in ink that is a different color from the color named.  For 

example, the word “green” may be written in blue ink.  Identifying the word “green” is a faster 

and more automatic task than identifying the color blue.  Therefore, when shown the word and 

asked what color the ink is, an individual has to use control processing to focus on the color of 

the ink rather than the word displayed.  Individuals with higher levels of attentional resources 

and less attentional fatigue will complete this task more successfully.  (De Young, 

http://www.snre.umich.edu/eplab/demos/st0/stroopdesc.html) 

 

II. b. Task Demands 

Effectiveness at performing a task is also dependent on the demands of that task.   Task 

demands are described in terms of two factors: task difficulty and task consistency.  Task 

difficulty consists of the amount of knowledge that must be learned (Anderson, 1993) and the 

number of problems that must be solved (Newell, 1990) to perform the task (Steele-Johnson et 

al., 2000).   Paas and Van Merrienboer’s (1994) description of “mental load” in terms of the 

number and nature of component skills involved in task performance is consistent with this 

definition, as is Wood’s model of task complexity (Wood, 1986).  For example, an individual 

may be asked to arrange 100 students into 5 different classrooms.  A task with lower difficulty 

may give the individual only one rule to follow in performing this task (e.g. each classroom must 
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have an equal proportion of male and female students).  A task with higher difficulty would 

have several more rules, which may involve incorporating students’ schedules when making 

classroom assignments, and ensuring that students of varied IQ levels are evenly distributed 

among the classrooms.   

 

Task consistency involves the level and type of information processing demands.  Robert Wood 

proposed the concept of “component redundancy,” which refers to the degree of overlap  

among the task demands (Wood, 1986).  A high level of component redundancy leads to a 

generally consistent task, i.e. the individual completes the same task over and over again.  An 

inconsistent task is one in which the task demands are changing.  For example, if an individual 

was asked to complete the classroom assignment activity described above three times in a row, 

each time with a different set of rules, this would comprise an inconsistent task.  Completing 

the activity three times in a row with the same rules and parameters would be a consistent 

task.   

 

Task difficulty and consistency can affect the “cognitive load,” or amount of attentional 

resources required for a task (Steele-Johnson et al., 2000).  Task consistency, in particular, has 

been shown to be an important factor in whether a task requires control processing or 

automatic processing.    Several studies have demonstrated that the performance of tasks with 

consistent information-processing demands can be automatized with task practice, thereby 

freeing attentional resources (Schneider et al, 1984; Schneider & Shiffrin 1977; Shiffrin & 

Schneider, 1977).   Reading is a good example of a consistent task that can be automatized with 

practice.  When a child first learns to read, control processing is used to deal with the novel 

information that is presented.  As the task of reading is practiced, many of the elements of the 

task become automatized—the child no longer uses control processing to recognize each letter 

or to put it into context with the other letters.  Because the “rules” that govern reading are 
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generally consistent, the individual is able to practice the task and automatize the processing of 

the information provided.  This frees attentional resources for control processing that allow for 

understanding and interpretation of the text.  The process of automatizing a task is described 

further below, in the discussion of skill acquisition.   

 

Tasks with inconsistent information-processing demands require continued high levels of 

attention to successfully perform the task.  Because the task demands are changing, the 

individual cannot automate the process.  For example, imagine that an individual purchased a 

desk, a dresser and a bookshelf from three different manufacturers that all needed to be 

assembled.  For each piece of furniture there is a different set of directions.  Following the 

directions for assembling any of the pieces of furniture takes control processing, as each step 

requires high levels of attention to the directions.  And assembling the desk is unlikely to make 

assembling the bookshelf any easier, since each process has its own set of directions written by 

different manufacturers.  Assembling these pieces of furniture is an example of an inconsistent 

task.  For inconsistent and novel tasks that require control processing, attentional resources 

must be allocated among competing tasks. 

 

Task difficulty may also affect whether automatic or control processing takes place.  Novel 

tasks, whether difficult or not, typically require control processing.  Although it may seem as 

though more difficult tasks would require control processing, this has not always been shown to 

be the case.  Automatic processing may not seem possible for the entirety of a difficult task, but 

it may well be adequate for the consistent aspects of the task.  Automatic processes can allow 

people to perform very complex tasks that are a compilation of smaller, automatic tasks.  The 

example of reading, which is a difficult task, demonstrates that automatic processing can be 

sufficient for completing many facets of difficult tasks.  
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II. c. Skill Acquisition 

Research on the acquisition of cognitive skill has received a great deal of attention (Anderson, 

1982; Fitts, 1964; Fitts & Posner, 1967; Fu, 2008).  Skill acquisition is an important aspect of task 

performance and is often discussed in terms of two components: practice and the development 

of task strategies.  Practice is typically used to shift a new task from control processing to 

automatic processing, allowing more attentional resources to be available to the individual.  

The development of task strategies aids in the overall development of schemas.   

 

A schema is defined as a highly integrated representation of complex skills.  In lay terms, a 

schema might be considered a very specific set of instructions about how to do something.  As 

an individual works through a task, he or she makes determinations about how to do each step.  

With a consistent task, an individual has more opportunity to refine this schema each time the 

task is performed, with the eventual goal of developing a schema that can be automatized.  

Consider the example of preparing to go outdoors in the winter.  The first time one does this, 

one might first put on gloves, then a coat, then boots, then a scarf, and then a hat.  After this 

task is completed, one might realize that it is easier to put the gloves on after the coat is zipped, 

and that the scarf is more effective when worn under the coat.  The next time this task was 

presented, one might follow these new guidelines.  Repeated experiences would likely lead to 

refinements in the “winter wear” schema.  After repeating this task several times, a preferred 

schema might be developed that is acceptable for all future uses.  Once the task has been 

presented several more times and the preferred schema has been used consistently on these 

occasions, then the task can begin to become automatized.  In other words, the person 

prepares their winter wear without thought, potentially while carrying on other tasks.   

 

Skill acquisition and the use of practice and task strategies are affected by the difficulty and 

consistency of the given task.  For more difficult tasks a larger number of task strategies must 
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be learned before an individual can perform the task effectively.  In these cases, skill does not 

develop from practicing the skill, but rather from practicing and automatizing the consistent 

components of that skill.  For an inconsistent task, effective task strategies might change with 

task changes.  Therefore, practicing the task procedures will have little effect on performance.  

The processing for inconsistent tasks is unlikely to become automatic, regardless of amount of 

practice. With the “winter wear” example, consider the consequences if the weather was 

unpredictably and qualitatively different every day.  One day might require a coat and boots 

and the next would require flip-flops and a sunhat.  Each different weather scenario is a new, 

inconsistent task, and there is no opportunity to develop or refine a schema.   

 

In terms of consistent tasks, Fitts proposes three stages of skill acquisition (Fitts, 1964; Fitts & 

Posner, 1967).  The cognitive phase is when the individual learns the task requirements and 

uses memory and reasoning processes, such as the initial phase of the winter wear example 

above.  During the cognitive phase, the level of attentional resources required is high.  The 

associative phase occurs when the individual compiles sequences of cognitive and motor 

processes, and the need for attentional resources declines.  In the winter wear example, the 

associative phase occurs when the schema has been developed and is being practiced.  The 

final phase, the autonomous phase, occurs when the skill becomes more rapid and automatic, 

at which point a low level of attentional resources is required.   

 

II. d. Cognitive Interference and Ability 

Human thought shifts focus at a high rate.  In the setting of this review, cognitive interference 

will be used as a term to describe off-task thoughts that affect task performance (Sarason et al., 

1996).  Using attentional resources for off-task thoughts--i.e. worrying about what someone 

else is thinking about you instead of attending to the task—may take away from task 

performance.  Others set forth that some types of cognitive interference may be useful or 
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enhance task performance (Miller, 1996).  While the presence of both the thoughts and the 

interference are considered normal mechanisms of human thought (Klinger, 1996) it is 

important to consider their influence on task performance as described above.  Some forms of 

cognitive interference may be preventable or controllable, which may lead to overall 

improvement in task performance.   

 

There are many potential sources of cognitive interference.  Some of these sources are 

considered to be specific to each individual’s traits, such as tendency towards anxiety or 

depression, or ability to cope (Yee and Vaughn, 1996).  For instance, multiple studies have 

demonstrated that anxiety can lead to task performance deficits, likely due to the focus on 

intrusive threat-related thoughts that occur frequently in anxious individuals (MacLeod, 1996).  

Depressed persons report particular difficulty with cognitive functioning, such as poor 

concentration, forgetfulness, and intrusive negative thoughts (Gotlib et al. in 1996).  However, 

the presence and severity of cognitive deficits in depression seems to depend on the situation 

and type of task.  Stress may also lead to cognitive interference.  This often depends on 

whether the stress is self-imposed (a challenge to oneself to do better) or externally imposed (a 

demand to do better), with externally imposed stress creating greater reductions in task 

performance.     

 

Self-doubts are worries about ability to attain a goal.  Self-doubts can interfere with actions 

when thoughts about outcome expectations or self-efficacy are intrusive and are connected to 

the belief that one is unable to attain the goal at hand.  The self-doubts interfere with normal 

self-regulatory processes that allow one to move forward in goal attainment (Schwartzer, 

1996).  Individuals may also differ in the extent to which they are capable of filtering irrelevant 

information, leading to cognitive interference from relative distractibility.   Furthermore, 

individuals who are stigmatized may experience higher levels of cognitive interference from 
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worrying about what other people think of them.  Physiological states, such as fatigue, 

substance abuse, and poor physical well-being, can also affect cognitive functioning, or can 

reduce the overall cognitive capacity of an individual (Sarason et al., 1996).   

 

II. e. Self-Monitoring 

Albert Bandura (1986) provided a theoretical framework for analyzing human motivation, 

thought and action called Social Cognitive Theory.  According to Bandura, in a social cognitive 

view human functioning is explained in terms of a model of reciprocality in which behavior; 

cognitive and other personal factors; and environmental events all react with  one other.  The 

term environment refers to the objective, external factors that can influence an individual’s 

behavior.   Social cognitive theory is helpful in understanding and predicting individual behavior 

and in identifying methods with which behavior can be changed.   

 

Self-Regulatory Processes 

Bandura examined the processes by which individuals regulate their behavior through internal 

standards and self-evaluative reactions to their own behavior (Bandura, 1986), leading to the 

development of three important self-regulatory constructs: self-monitoring, self-evaluation, 

and self-reaction.  Self-monitoring occurs when individuals allocate attention to the actions and 

consequences of their behavior.   Self-evaluation is the comparison of one’s current 

performance to the desired level of performance, and the assessment of the discrepancy 

between them.  Self-reaction processes are achieved by creating incentives and responding 

evaluatively to one’s own behavior, according to an internal standard.   

 

Self-regulatory processes are also considered processes by which individuals allocate 

attentional resources across tasks (Kanfer et al., 1994).  For example, consider an individual 

who is exercising with two goals: to reach and maintain a certain heart rate, and to walk a 
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certain distance within a given period of time.  As the individual exercises, he uses a heart rate 

monitor, a watch, and a distance marker to monitor and evaluate his performance.  The 

individual might notice that his heart rate has gotten too high, so he will slow down and spend 

more attentional resources on attending to the heart rate monitor.  As he reaches his heart rate 

target, he may switch focus and realize that he needs to adjust his walking in an effort to meet 

his distance goal.  As he monitors and evaluates his performance, he switches attentional 

resources from one task to another.   

 

Several studies of attentional resources have indicated that self-regulatory processes 

themselves may require attentional resources, which could disrupt control processing of a task 

and negatively affect task performance (Steele-Johnson, et al., 2000; Kanfer & Ackerman, 1989; 

Kanfer et al., 1994).  In particular, these studies posit that assignment of specific, difficult goals 

triggers higher levels of self-regulatory processes, and may detract attentional resources from 

developing necessary task strategies for completing the task.   

 

A few studies have countered this determination by measuring “leftover” attentional resources 

during task performance and demonstrating that the self-regulatory processes themselves may 

not be responsible for the decrease in task performance.  These studies contend that the goal-

setting and performance evaluation components included in self-regulatory processes are 

highly automated due to extensive practice in everyday life (Lord and Levy, 1994).  Therefore 

monitoring, detecting, and reacting to discrepancies should be able to be performed 

automatically.  Rather, the reduction in performance may be due to the pressure to perform 

manifesting itself in inefficient rapid hypothesis testing and strategy switching (Earley et al., 

1989).  For example, imagine that an individual is given a very difficult puzzle to solve in five 

minutes.  She may begin with one strategy, and when it doesn’t work within 30 seconds, she 

switches strategies in the hope that the new one will lead to progress.  She may use her 
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attentional resources during the task coming up with new strategies to try instead of focusing 

on one strategy and following it through.  

 

Self-Efficacy 

A key construct of SCT is self-efficacy, or the judgment of one’s capability to accomplish a 

certain level of performance (Bandura, 1986).  In terms of the concepts described above, self-

efficacy may help explain the relationship between skill acquisition (a concept similar to 

Bandura’s construct of behavioral capability) and task performance.   Judgments of self-efficacy 

may be considered part of the self-reaction component of the self-regulatory processes 

described above.  Therefore, some may consider judgments of self-efficacy to use attentional 

resources, while others may not.   

 

Environment 

Although it seems to be addressed to a lesser extent in the psychology literature, the 

environment plays a key role in cognitive processing, as well as in Social Cognitive Theory.  The 

environment contains stimuli that can trigger automatic behaviors.  As described above, once a 

task is automatized, it is more difficult to control or change.  Therefore environmental stimuli 

that trigger automatic behaviors can be key in determining task performance, especially when 

the automatic behavior is counter to the task.   

 

II. f. Allocation of Attentional Resources and Self-Regulation 

It is clear that demands are high for diabetes self-management tasks.  These tasks must also 

compete with other, non-diabetes related tasks.  Because an individual has limited attentional 

resources, it is important to consider how these resources are allocated between tasks.  What 

determines which tasks are prioritized?  
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There are several factors that affect the allocation of attentional resources.  Cognitive abilities 

and task demands affect the level of resources that are allocated to and required by tasks, and 

therefore the amount of resources available for other tasks.  A key concept in regards to 

resource allocation is motivation.  Motivation refers to the direction of attentional effort, the 

amount of resources directed to the task, and the maintenance of that effort over time (Kanfer 

and Ackerman 1989, Campbell and Pritchard 1976, Humphreys and Revelle 1984, Kanfer 1987, 

Kleinbeck 1987).  Motivational theorists have focused on the effects of factors such as 

dispositions, environments, incentive, goal assignments, and self-efficacy expectancies on 

intended effort, task behavior, and task performance (Bandura 1986, Campbell & Pritchard 

1976, Ilgen & Klein 1988, Lawler 1973). 

 

Some theories of motivation distinguish between two types of motivation.  For example, Kanfer 

(1990) has proposed two cognitive resource allocation processes, distal motivation and 

proximal motivation.   Kanfer describes proximal motivational processes as those that 

determine the distribution of effort during task engagement.  Whereas distal motivational 

processes comprise the choice to engage any, some, or all of one’s resources for attainment of 

a goal.  Distal motivational processes therefore would, for example, determine whether tasks  

are attempted.  According to Kanfer, distal motivational processes are determined by the 

individual’s perceptions of how useful the performance of the task will be, how much effort is 

perceived to be required, and whether the amount of effort is worth the usefulness of the 

performance of the task.    

 

In terms of cognitive function, forgetting and remembering are interesting processes that are 

also related to task demands and resource allocation.  Interestingly, forgetting is considered 

critical for the efficient functioning of human memory (Storm, 07; Bjork and Bjork, 1988; Bjork, 

1989; Macrae 1997). Without some means of getting rid of outdated or irrelevant information, 
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it would become increasingly difficult to learn and access new and relevant information.  There 

is a dual function to the process of “remembering” that suggests two simultaneous 

subprocesses, one that brings items to attention and one that filters out everything else 

(Broadbent 1958).   In other words, if we concentrate on attending to one thing, other things 

are filtered out.  If we concentrate on suppressing one thing, we do it by attending to 

something else (Wegner and Schneider, 1989).   

 

In the field of applied psychology, the self-regulation perspective of motivation is becoming a 

dominant view (Boekaerts et al. 2005). This perspective focuses on goals and self-efficacy 

beliefs as main determinants of behavior.  However, the role of self-efficacy and its relationship 

with task performance is not clear.  While most researchers have found a positive relationship 

between self-efficacy and motivation or performance, others have found negative relationships 

(Vancouver et al. 2008).  The positive relationship seems more intuitive—the higher an 

individual’s self-efficacy, the more likely they are to allocate resources to and successfully 

complete a task (Bandura 1997).    However, Bandura also proposed that in early stages of skill 

acquisition lower self-efficacy may correlate with higher motivation, since the self-doubt may 

lead the individual to have more incentive to complete the task successfully.  Other researchers 

propose that individuals with higher self-efficacy underestimate the discrepancy between the 

current and goal states of a task, and therefore allocate too few resources to the task 

(Vancouver 2001).  Thus, while the role of self-efficacy is important, the relationship between it 

and motivation or performance is somewhat unclear.   

 

II. g. Summary 

Referring back to the simplified explanation of attentional resource capacity, assume that an 

individual has 100 units of attentional resources.  How these resources are allocated and how 

well the tasks are performed depends on several factors.  First, what things are affecting the 
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individual’s ability or overall capacity for task completion?  It is possible that something such as 

fatigue has already reduced the individual’s overall capacity before any tasks are attempted.  

Therefore the individual may only have 80 or 90 units of attentional resources that can be 

allocated.  Furthermore, cognitive interference, such as worry about completing the task, may 

also take up attentional resources. 

 

Second, how demanding are the tasks that need to be completed?  The demand of the task 

depends on its complexity as well as the level of skill the individual has for the task.  The 

combination of tasks, along with their complexity and the individual’s level of skill will 

determine the demand on the attentional resources.   For example, a task that is novel and 

difficult may use 60 units of attentional resources, while one that is well-practiced and simple 

may only take 10 units.  A task that is so well-practiced that is has been automatized may 

require negligible units of attentional resources.   

 

Finally, given that the task demands are higher than total attentional resources, how are the 

resources allocated to the separate tasks and how does this affect the individual’s ability to 

successfully perform the task?  If there are task demands totaling 150 units, but only 100 units 

of resources, the individual must choose between tasks or complete some tasks only partially.   
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III. The Role of Cognitive Factors in Self-Management:  The Case of Performing 

Diabetes  Self-Management Tasks 

Diabetes self-management is an excellent example for exploring the limitations of cognitive 

factors, because of the specific self-management tasks that have been outlined by the 

American Association of Diabetes Educators (AADE).   The AADE7™ Self-Care Behaviors provide 

a framework for individual diabetes education and care: healthy eating, being active, 

monitoring, taking medication, problem solving, reducing risk, and healthy coping (AADE, 2007).  

Part of the purpose of the AADE7™ is to provide action-oriented, individual goals as well as a 

common language for communication.  The AADE7™ is also purported to be important in 

providing a platform for supporting the diabetes educator in facilitating behavior change in 

individuals  with diabetes (Tomsky et al, 2008).  In terms of diabetes self-management tasks, it 

is important to consider the cognitive factors described above and to reflect on how they may 

affect an  individual’s ability to complete a task successfully.   

 

The following section of this review,  first explores the potential task demands of each of the 

AADE7™ self-care behaviors, and what these demands require in terms of  skill acquisition for 

each of these behaviors. This is followed by a  review of some of the common characteristics 

and co-morbidities of people who have type 2 diabetes and how these may affect cognitive 

ability or create cognitive interference.  Finally,  the allocation of attentional resources and the 

factors that may determine whether diabetes self-management tasks are successfully 

performed is discussed. 

 

III. a. Task Demands and Skill Acquisition for AADE7™ 

III. a. 1. Healthy Eating 
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Healthy eating is the first of the AADE7™ self-care behaviors.  There is significant evidence in 

the literature to indicate that adopting healthier eating habits can lead to health improvements, 

including improvements in weight, lipids, blood glucose, and blood pressure.   

 

Individuals who have diabetes or who are at risk of developing diabetes are instructed to eat a 

“healthy diet.”  Many clinicians ask these individuals to count their carbohydrate, fat, and/or 

calorie intake each day, and provide the individuals with corresponding goals.  The 

recommendation to “eat healthy” is actually very complex.  If we consider eating healthy as one 

task, both the difficulty and complexity of the task would demand high levels of control 

processing and cause it to be incredibly and unreasonably difficult to perform successfully.  

Even when the task is broken down, for example, to eat a limited amount of calories each day, 

it is still a highly demanding task.   

 

Consider the example of a man dining out with the goal of reducing his calorie intake.  The 

seemingly simple task of choosing between menu items is actually quite complex and highly 

likely to require control processing, especially in the early stages of adopting the new eating 

patterns.  The man must assess the calorie content of each item in order to be able to make a 

decision.  Restaurant foods are difficult to assess for calories, since the customers seldom know 

what ingredients and cooking methods were used.  Therefore, he would either need to have a 

list of the food items and their calorie values, provided by the restaurant, or would need to ask 

detailed questions about how the items are prepared.  Then he would have to determine which 

item, or combination of items, would be most appropriate to the goal of reducing calorie 

intake.  Assessing each item and then making a decision between the items are both tasks that 

require a high level of control processing.   
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This task is further complicated by the need to assess other aspects of the food items at the 

same time.  For example, it is typical for individuals with diabetes to be asked to adhere to a 

moderately low-fat, low-calorie, and low-carbohydrate diet.  If the individual has other 

common co-morbidities, such as high blood pressure, it may also be necessary to monitor 

things such as sodium intake.  If we consider again the man in the restaurant choosing among 

foods, it is clear that assessing the calories, fat, carbohydrates, and sodium simultaneously will 

be an extremely demanding task, especially given the fact the combination of values are 

unlikely to align in terms goals.  For example, an item low in carbohydrates may also be high in 

fat and sodium.  This process is further complicated by the variety of often-conflicting messages 

regarding healthy eating patterns that are set forth by external sources such as health 

professionals, peers, family and the media.  Therefore the decision-making process is 

increasingly difficult to perform successfully. 

 

The complexity of healthy eating creates a problem for self-regulation efforts (Baumeister et al., 

1994).  Although goals are typically provided to individuals attempting to eat more healthfully, 

the multiple facets of the behaviors that should be monitored make it more difficult to self-

evaluate whether the goals are being met.  In addition, because there are often several, 

simultaneous goals, the self-evaluation is likely to lead an individual to feel as though failure 

has occurred if any of those goals has not been met.  This sense of failure then often leads to a 

reduced level of self-efficacy, which further inhibits the ability to self-regulate.  Chronic dieters 

often face the problem of counterregulation, which describes a paradoxical eating behavior in 

which restrained eaters (dieters) are more likely to overeat excessively when they feel that 

their diets have been “broken” (Herman and Mack, 1975; Herman and Polivy, 1980).  

Heatherton and Polivy (1992) put forth the idea of the “diet spiral,” where each diet failure 

leads to both an increase in the need to restrict eating (due to weight gain or lack of weight 
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loss) and a decrease in the chance that a future diet attempt will be successful (due to the 

reduction in self-efficacy).   

 

The task of “healthy eating” is further complicated by the fact that several studies have 

demonstrated that eating is most often an automatic behavior (Cohen 2008, Blundell and 

Gillett 2001).  In other words, many of the food choices that we make (given we are not 

“dieting”) are influenced strongly by habit, food appeal, biological urges and environmental 

cues, rather than conscious thought.  The fact that portion size strongly affects the amount that 

an individual eats demonstrates this automaticity.  Multiple studies have shown that serving a 

larger portion of food leads to more of the food being eaten (Diliberti et al. 2004, Levitsky and 

Youn 2004, Rolls et al. 2002).  When presented with a serving of food, an individual tends to eat 

that amount of food automatically, without awareness of the amount of food that is consumed.   

 

Several studies have demonstrated that dieting, commonly referred to in the literature as 

“restricted eating,” leads to lower cognitive function in other tasks, indicating that it requires 

substantial control processing.  Kemps et al. (2005) investigated the impact of restricted eating 

on four central cognitive functions.  Restricted eaters performed significantly more poorly than 

non-restricted eaters on three of these four functions.  Baumeister et al. (1998) conducted a 

study in which individuals were seated in a room with a bowl of radishes and a plate of freshly-

baked chocolate chip cookies.  Some individuals were told to eat radishes, but not the cookies, 

while the other individuals were instructed to do the opposite.  At the completion of the “taste 

test,” the participants were asked to attempt to solve a complicated (in fact, impossible) puzzle, 

which involved tracing over a complex geometric shape without retracing any lines.  They were 

told that the researchers were interested in how long it took them to complete the puzzle, and 

that it didn’t matter how many times they tried or what strategy they used.  They were given a 

limit of thirty minutes and instructed to ring a bell if they felt they could not solve the puzzle.  
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The group that had been restricted from eating the cookies gave up on the puzzle significantly 

sooner and with significantly fewer attempts than those who were allowed to eat the cookies.  

Furthermore, the group that was restricted from eating the cookies also felt more “tired” at the 

end of the task.  These results indicate that attentional resources are significantly used when 

restricting food intake, leading to greater fatigue and fewer available resources for other tasks.  

 

III. a. 2. Being Active 

Another  AADE7™ self-care behavior is being active.  Reviews of the literature suggest that 

exercise has a positive effect on blood glucose control and cardiovascular disease risk 

reduction.  According to the Behavioral Risk Factor Surveillance Surveys (BRFSS), conducted by 

the Centers for Disease Control and Prevention, only 49% of American adults participated in the 

nationally recommended amount of physical activity in 2007, showing a slight increase from 

46% in 2001.  And approximately 25% of adults reported no physical activity (including leisure-

time activities) in the past month, a figure that has stayed fairly consistent over the past 10 

years.   

 

In parallel with the task of “healthy eating,” the task of “increasing physical activity” is also 

complicated and has high task demands.  Although some clinicians may provide patients with 

goals such as 150 minutes of moderate activity a week, the successful performance of this goal 

depends on the understanding and ability to self-assess “moderate activity.”  Over the years 

there have been varied and conflicting recommendations for activity, partially because of the 

way physical activity is measured and partially because of changing national physical activity 

guidelines (Wareham and Rennie 1998).    

 

As with eating behaviors, there are numerous environmental cues that trigger sedentary 

behaviors to be more automatic than active ones.  Substantial literature has been published 
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explaining the ways in which the built environment influences physical activity.  Increased levels 

of urban sprawl have been shown to be associated with increased obesity, and decreased 

physical activity (Ewing et al. 2003, Lopez 2004).  Berrigan and Trojano (2002) posited that the 

presence of sidewalks, streetlights, and interconnectivity of streets appear to encourage 

physical activity and thus reduce the risk of obesity and related health problems.  Whereas 

other factors – such as cul de sacs, lack of parks, high speed traffic and automobile focused 

transport – may function to discourage activity and ultimately increase obesity risk.  Studies 

show that neighborhoods with a mixture of land use types including commercial, industrial, 

residential and office, also appear to promote physical activity (Frank et al. 2005), while 

neighborhoods consisting exclusively of housing seem to dampen physical activity (Cervero and 

Duncan 2003). 

 

Other social factors, such as increased time devoted to watching television, using computers, 

and playing video games, are cited as an important contributing factor to the amount of time 

spent in sedentary activities (Hill and Peters 1998, Jeffery and French 1998, Robinson et al. 

1993).  The reliance on automobile use for transportation and the reduction of the workforce in 

occupations requiring higher levels of physical activity are also cited as reasons for the trend 

towards lower physical activity levels (Jacobs et al. 1994).  The mere increase in availability of 

televisions, computers, and automobiles are likely to contribute to greater automaticity in 

sedentary behaviors and greater cognitive resources required to attempt and successfully reach 

goals to increase physical activity. 

 

III. a. 3. Monitoring and Taking Medication 

Self-monitoring of blood glucose (SMBG) and taking medication are the next AADE7™ self-care 

behaviors.  According to the AADE, daily self-monitoring of blood glucose (SMBG) provides 

people with diabetes the information they need to assess how food, physical activity and 
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medications affect their blood glucose levels.  The AADE also suggests that individuals with 

diabetes regularly monitor their blood pressure, urine ketones and weight.  Studies have shown 

that including SMBG as part of diabetes self-management leads to better diabetes outcomes 

(Blonde and Karter 2005, Sarol et al. 2005).  However, patient adherence to SMBG guidelines is 

distressingly low (Cramer 2004).   

 

The need for diabetes medications depends on several factors, including the type of diabetes, 

the progression of the disease, and how well the disease is managed.  While some individuals 

with diabetes may take no medications, others may rely on oral medications and insulin 

injections to reduce the risk of complications from diabetes.  For those who rely on medications 

for glycemic control, SMBG provides important information for adjusting medication dosages 

(ADA 1994, Renard 2005, Bergenstal and Gavin 2005).   

 

In terms of monitoring of blood glucose, the task itself is fairly straightforward and lends itself 

to automatization.  The task involves several steps including loading a test strip into the 

monitor, wiping the skin with alcohol, piercing the skin, placing a drop of blood on the test strip, 

waiting for the glucometer results, and recording the results.  None of these steps alone, nor 

the series of steps, are difficult or complex.  While the novelty of the tasks will initially require 

control processing, practicing the process is likely to lead to schema development, skill 

acquisition, and eventual automatization.  Likewise, the processes of taking oral medication or 

injecting insulin also have low levels of task demands, and these processes can also be readily 

automatized. 

 

Understanding the results of these tasks and how they are related to diabetes management is 

more complex than performing the tasks.  Therefore while the monitoring task itself may 

become automatized, the process of understanding and reacting to the results of the 
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monitoring will likely require control processing.  For example, a particular blood glucose 

reading reflects past physiology and behavior and needs to be interpreted to influence future 

behavior.  An individual conducting this monitoring must be able to interpret the results and 

determine what past behavior led to the results, how the results compare to goals, and how 

future behavior may help reach those goals.  Because each reading will be based on a unique 

set of past events (such as food intake, physical activity, medication usage, illness, alcohol 

consumption, stress, and fluctuations in hormone levels), the interpretation will be different 

each time, and will therefore require control processing to determine which future behaviors 

will lead to desired results.  

 

The incorporation of these tasks into daily life is also more complicated and demanding.  This is 

reflected in the extensive literature on the factors that are correlated with monitoring and 

medication adherence, including age, gender, race, education, duration of the disease, 

frequency of medical visits, linguistic and cultural barriers, low health literacy and inadequate 

social support (Karter 2006, Zgibor and Simmons 2002, Davidson 2005).   Furthermore, because 

diabetes is a progressive and chronic disease, the recommendations for frequency of SMBG and 

the prescriptions for medications will vary over time.  This means that even though a certain 

schedule and process is in place and fairly automatized for an individual, it is likely that goals 

and recommendations will change.  This would once again lead to a demand for control 

processing.   

 

III. a. 4. Reducing Risks, Problem Solving & Healthy Coping 

The last three AADE7™ self-care behaviors are reducing risks, problem-solving, and healthy 

coping.  Several clear recommendations for preventing risks are promoted by DSME, such as 

blood pressure monitoring, eye exams, foot exams, dental exams and smoking cessation.  

However, adherence to these recommendations is much lower than desired (Lojo et al., 2002).   
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In fact, each of these elements includes its own set of task requirements and demands.  

Smoking cessation, for example, has its own set of behavior change behaviors that vary from 

the AADE self-care behaviors discussed above.  It is important to note that the goals associated 

with each of the reducing risks tasks may differ greatly from the goals of the more direct 

diabetes self-management tasks, creating difficulties for the individual in terms of self-

monitoring and self-evaluation.  For example, reducing sodium to aid in blood pressure control 

may make reducing calories for healthy eating more difficult.  Overall, an estimation of the task 

demands of “reducing risks” would be extensive and is beyond the scope of this review.   

 

The AADE 7™ recommendations for problem solving and healthy coping indirectly acknowledge 

the importance of cognitive factors in the self-management of diabetes.  Problem solving skills 

have been associated with improved diabetes outcomes (Grey and Berry, 2004).  The AADE 

defines problem solving as “a learned behavior that includes generating a set of potential 

strategies for problem resolution, selecting the most appropriate strategy, applying the 

strategy, and evaluating the effectiveness of the strategy” (Mulcahy et al, 2003).  The 

recommendation for problem-solving aligns with the concepts of schema development and skill 

acquisition.  Specifically, the AADE seems to recommend that individuals develop cognitive 

skills that allow them to improve their control processing in novel situations, perhaps leading to 

the development of more efficient schemas.   

 

The healthy coping AADE7™ self-care behavior acknowledges that diabetes management takes 

place in the context of emotional, psychological and behavioral factors. This AADE self-care 

behavior recognizes the effect of psychological and social factors on health and motivation, a 

description which parallels with the concept of cognitive interference.  In these ways, the AADE 

recommendations do seem to allude to the potential importance of cognitive factors.  
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However, the concept of attentional resources is not alluded to or addressed in the description 

of the AADE 7™ behaviors for diabetes self-management or in the systematic literature reviews 

that support these behaviors.  And this concept is central to assessing the ability of an 

individual to be successful at self-management.  The “problem-solving” element of the AADE 

7™ may be viewed as the need to use attentional resources most efficiently.  Much of this 

efficiency depends on the ability of the individual to automatize as many behaviors as possible 

to allow for more effective control processing when it is needed.  Efficiency also depends on the 

recognition that only a limited amount of control processing can occur at one time, so tasks 

with high demands should be gradually incorporated over time.  This factor seems to be missing 

from the AADE 7™. 

 

The AADE 7™ recommendation for healthy coping includes improving the individual’s ability to 

manage psychological distress.  Likewise, reducing the negative effects of cognitive interference 

on task performance would include developing strategies to handle high levels of cognitive 

interference, as well as attempts to reduce the source of cognitive interference.   

 

III. b. Cognitive Capacity and Cognitive Interference  

Several barriers to diabetes self-management tasks have been reported in the literature that 

are likely to affect an individual’s overall cognitive capacity or to cause cognitive interference 

during the performance of a task.  Again, in the setting of this review, cognitive interference will 

be used as a term to describe intrusive thoughts that interfere with task performance (Sarason 

et al., 1996).   

 

III. b. 1. Glycemic Control 

Especially relevant to diabetes, glycemic control has been shown to affect cognitive ability 

(Biessels et al., 2002; Stewart & Liolitsa, 1999).  Cognitive deficits are observed in people with 
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glucose intolerance or untreated diabetes although these deficits appear to be somewhat 

alleviated by treatments that improve glycemic control. However, even in patients with treated 

type 2 diabetes, decreases in cognitive function are fairly consistently observed on measures of 

verbal memory and processing speed.  Awad (2004) concluded that, in patients with diabetes 

who achieve and maintain good glycemic control, type 2 diabetes only has a small impact on 

cognitive functions before the age of 70 years. However, early onset of type 2 diabetes, poor 

glycemic control and the presence of vascular disease may interact to produce early cognitive 

deficits.  Studies evaluating the effects of confounding factors associated with type 2 diabetes 

(i.e., cardiovascular disease) as well as studies assessing risk of cognitive decline and dementia 

in individuals with type 2 diabetes suggest that over time, cognitive decrements due to poor 

glycemic control may become irreversible.  

 

III. b. 2. Cardiovascular Factors 

Cardiovascular factors have been shown to be independently associated with decrements in 

cognitive performance (Desmond et al., 1993). Given the relationship of type 2 diabetes and 

cardiovascular and cerebrovascular factors, it is important to determine the roles of such 

factors on the cognitive function of individuals with type 2 diabetes.  One study on a large 

British occupational cohort showed that vascular risk factors and indicators of vascular disease 

are associated with cognitive impairment.   According to this study there were clear associations 

between coronary heart disease and cognition using a range of cognitive tests and the MMSE, a 

test of global cognitive status. Long standing coronary heart disease, particularly in men, was 

also associated with poorer cognitive performance (Singh-Manoux, 2008). 

 

Hypertension is also a common co-morbidity in individuals with type 2 diabetes.  One study 

indicated a small inverse association between both diastolic and systolic blood pressure and 

cognitive performance, independent of age, education, employment grade, smoking status, 



©2010 Tina Bhargava  Bhargava, 30 

 

alcohol consumption, use of antihypertensive medication, diagnoses of diabetes, and 

cardiovascular disease. Similar associations were seen with prospective and cross-sectional 

analyses. The effect of hypertension was stronger in women, and stronger for cognitive 

measures assessing control processing (Singh-Manoux, 2005). 

 

III. b. 3. Overweight and Obesity 

According to the National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK)  

(http://win.niddk.nih.gov/Publications/health_risks.htm#type2), at least 85% of individuals with 

diabetes are overweight or obese, making weight-related factors significant to a discussion of 

diabetes self-management.   Some factors that are commonly associated with overweight and 

obesity are likely to increase cognitive interference or reduce cognitive capacity when 

performing a task.  For example, fatigue is a commonly reported problem for individuals who 

are overweight (Vgontzas et al., 2006), and studies demonstrate that fatigue can reduce 

attentional resource capacity (Lyznicki, 1998).  

 

Studies have also shown that overweight individuals deal with high levels of stigma in their daily 

lives (Crandall, 1994; Crocker, 1993).  Dealing with stigma has been shown to increase cognitive 

interference when completing a task (Sarason et al., 1996).  Therefore it is likely that stigma 

creates significant cognitive interference, especially when dealing with tasks that are associated 

with being overweight, such as eating and exercising.  Individuals dealing with stigma devote 

attentional resources to thoughts about what others think of them (e.g. Is everyone watching 

what I eat?  Do I look silly when I exercise?), causing a reduction in task performance.  Mood 

and attitude can also affect cognitive ability (Yee & Vaughn, 1996).  It is common for people 

who have previously attempted self-management of eating and exercise to feel discouraged or 

wary when initiating a new effort (Linde, 2004).  Low self-efficacy and an attitude of “well, it 
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probably won’t work,” are likely to lead to cognitive interference during self-management tasks 

(Sarason et al., 1996).   

 

III. b. 4. Depression 

Several studies have shown increased prevalence of depression among type 2 diabetes patients 

compared to controls (Amato et al. 1996; Lindeman et al. 2001; Tun et al. 1987).  In their 

review, Anderson et al. (2001) concluded that the odds of depression were doubled in 

individuals with both types of diabetes (type 1 and type 2) compared to the individuals without 

diabetes. They also noted that major depressive disorder (assessed using diagnostic interviews) 

was observed in 11% of patients with diabetes whereas elevated depressive symptoms 

(obtained from self-report measures) were observed in 31% of patients with diabetes.  

Ciechanowski et al. (2000) further demonstrated that depression symptom severity was 

associated with functional impairment and poorer diet and medication regiment adherence in 

individuals with diabetes.  Depression is believed to increase cognitive interference due to the 

invasive, negative thoughts that accompany it (Gotlib et al., 1996).  A small number of 

population-based studies in which neurocognitive tests have been used have reported higher 

levels of depressive symptoms to be associated with reduced performance on measures of 

attention, memory, and concept formation (Kizilbash et al., 2002).  Stress has also been shown 

to negatively affect cognition in a number of ways (McEwen, 1995). 

 

It is clear that there are many factors that play a role in determining the cognitive capacity of an 

individual at a given moment, and other factors that can create significant cognitive 

interference when attempting a task.  It is important to take these factors and the resulting 

limitations into account when considering the best way to promote successful self-

management of diabetes. 
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III. c. Allocation of Attentional Resources and Consequences for Task Performance 

Despite the aligned recommendations, common nomenclature, and focused diabetes education 

efforts encouraged by the AADE7™, self-management is still often unsuccessful or neglected.  

The question remains why this is so. 

 

It is clear that demands are high for diabetes self-management tasks.  These tasks must also 

compete with other, non-diabetes related tasks.  Because an individual has limited attentional 

resources, it is important to consider how these resources are allocated between tasks.  What 

determines which tasks are prioritized?  

 

As mentioned in the previous section of this review, there are several factors that affect the 

allocation of attentional resources.  As described above, according to Kanfer (1990), distal 

motivational processes are determined by the individual’s perceptions of how useful the 

performance of the task will be, how much effort is perceived to be required, and whether the 

amount of effort is worth the usefulness of the performance of the task.   Due to their 

complexity, diabetes self-management tasks may suffer in the effort-utility evaluation, 

especially during the early stages of skill acquisition when the demands are especially high.   

 

The dynamics of the environment and the amount of discrepancy between the status of task 

completion and the goal can also play a role in attentional resource allocation.  This is 

particularly important to the successful performance of diabetes self-management tasks 

because of their high task demands.  If an individual needs to complete more tasks than 

attentional resources allow, it is more likely that the easier, automatized tasks will be 

completed than the more demanding tasks.  Individuals with diabetes have identified lack of 

time as a barrier to successful diabetes self-management (Nagelkerk, 2006), but it is important 
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to consider whether this is truly a lack of time, or rather a lack of adequate attentional 

resources.   

 

“Forgetting” is also considered a barrier to diabetes self-management.  In other words, if we 

concentrate on attending to one thing, other things are filtered out (Wegner and Schneider, 

1989).  Perhaps when individuals “forget” diabetes self-management tasks, it is the result of 

concentrating on something else instead.  For individuals with diabetes, the “something else” 

that receives the attentional resource focus may include the self-management tasks required 

by comorbidities.    It is common for individuals with diabetes to have other chronic diseases 

that also require self-management (Van den Akker et al. 1998, Anderson and Horvath 2004).  

Therefore self-management tasks will be competing for attentional resources.  Furthermore, as 

described above, the differing nature of the self-management tasks for different chronic 

conditions may contribute to higher task demands for each of the tasks.  For example, Sevick et 

al. (2007) describe the high demands on individuals with complex chronic disease.  

 

III. d. Summary 

Taking all of the above factors into account, it is clear that successful performance of diabetes 

self-management tasks is quite challenging.  First, what things are affecting the individual’s 

ability or overall capacity for task completion?  Physiological and psychological factors can 

affect both the overall amount of attentional resources available, as well as the portion of those 

resources that may be directed towards off-task thoughts.   

 

Second, how demanding are the tasks that need to be completed?  Diabetes self-management 

task are numerous, and tend to be quite complex, therefore demanding higher levels of 

attentional resources.  Some of the diabetes self-management “tasks” require high levels of 
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skill acquisition, or are tasks that are continually changing, or inconsistent, and therefore do not 

benefit greatly from skill acquisition.   

 

Finally, given that the task demands are higher than total attentional resources, how are the 

resources allocated to the separate tasks and how does this affect the individual’s ability to 

successfully perform the task?  It is clear from the high task demands that only a small number 

of tasks can be attended to at any one time.  Decisions that affect the allocation of attentional 

resources are affected not only by the self-efficacy and the demands of the diabetes self-

management tasks, but also by the demands of other, unrelated tasks.     

  

IV. Conclusions and Directions for Future Research 

In this review, I have approached the topics of task performance and attentional resource 

capacity in an effort to understand which cognitive factors may affect an individual’s ability or 

overall capacity for health behavior change. I used  the example of diabetes self-management 

tasks to illustrate these issues.  Given that an individual has limited attentional resource 

capacity, several important questions arise.   

 

First, what specific factors are affecting the individual’s ability or overall capacity for task 

completion?  It is possible that some physical or psychological factor has already reduced the 

individual’s overall capacity or caused cognitive interference before any tasks are attempted.   

Given the example of type 2 diabetes, it is clear that there are several such factors or conditions 

that are commonly associated with diabetes—such as glycemic control, hypertension, fatigue, 

stigma, or depression—that also affect available attentional resource levels.   

 

Second, how demanding are the tasks that need to be completed?  The demand of the task 

depends on its complexity as well as the level of skill the individual has for the task.  The 
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combination of tasks, along with their complexity and the individual’s level of skill will 

determine the demand on the attentional resources.   Given this, it is important to remember 

that a task that is so well-practiced that is has been automatized may not require any units of 

attentional resources.   

 

Finally, given that the task demands are higher than total attentional resources, how are the 

resources allocated to the separate tasks and how does this affect the individual’s ability to 

successfully perform the task?  When considering chronic disease management, when and how 

do self-management tasks take precedence over other tasks?  Decisions that affect the 

allocation of attentional resources are affected not only by the self-efficacy and the demands of 

the self-management tasks, but also by the demands of other, unrelated tasks.     

 

To date numerous studies in the applied psychology literature have  extensively  explored the 

cognitive factors described in this review.  Researchers in that field have begun to apply  

knowledge of these factors to improve industrial and organizational function, such as workplace 

performance.  The concepts have also been used in attempts to improve classroom 

performance.  However there is not a significant literature that explores the application of 

these concepts and their impact to the field of public health or to health behavior change.  

Several areas for explanation that would improve our understanding of these concepts and how 

they can be applied to health behavior change are outlined below. 

 

1. Some “tests,” such as the Stroop test described earlier, have been developed that measure 

“leftover” attentional resources after completing a task.  In this way, it is possible to estimate 

the amount of attentional resources that a task requires.  However, it is unclear if the current 

methods of estimating attentional resource requirements would be sufficient for tasks with this 
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complexity.  Improvement in methods of assessing attentional resource requirements would 

aid in this estimation.   

 

2. In terms of assessing attentional resources, a major contribution to the research would be 

some way of assessing the amount of attentional resources that a person has available at any 

particular time.  For example, is there a way to tell if an individual currently has attentional 

resources available to approach a given task, or are levels of attentional resources too dynamic 

to be measured?  If an individual’s current levels could be measured, this would be a key 

component of determining how to approach the individual in terms of their chronic disease 

self-management plan. 

 

3. If attentional resource levels could be measured, it may also be possible to examine the 

amount of attentional resources available over time for a given individual.  It would be 

enlightening to examine the affect of changing attentional resource levels over time.   It seems 

as though there may be the possibility of an individual who experiences chronic limitations of 

attentional resources, i.e. the amount of resources available for given tasks is always 

insufficient.  What physical or psychological affects might there be on an individual if there is a 

chronic limitation of attentional resources?  What situations would lead to this situation, and 

what would make it more severe in some cases than others?  Population-based studies of 

adults show a strong association between social factors and cognitive function (Zhao et al., 

2005)  The higher an individual's socioeconomic position, the higher the cognitive performance 

and reserve, the slower the cognitive decline (Turrell, 2002; Anstey, 2001).  Are there effects of 

socio-economic status on the limitations of attentional resources? 

 

4. Further exploration of the amount of attentional resources that chronic disease self-care 

tasks require would be a significant contribution to the literature.  For example, although it 
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seems likely that some of the tasks associated with healthy eating would have high demands, it 

is difficult to determine the true level of attentional resources that may be required.  It may be 

possible to design a series of experiments in which participants performed certain healthy 

eating tasks (e.g. eating only half of a served portion), with their level of attentional resources 

(performance on the Stroop test) measured before and after each of these tasks.   

 

5. It is clear that health behavior change task demands at times exceed attentional resources 

capacity.  It is also clear that automatized tasks require fewer attentional resources than tasks 

that require control processing.   Given this, it may be easier to lead to the automatization of 

tasks if the environment supports the healthier behavior.  A change in environmental cues is 

likely to lead to easier automatization of some such tasks.  For example, reduction of portion 

sizes in restaurants, cafeterias, vending machines, etc. are likely to lead to an improvement in 

healthy eating, without requiring attentional resources from the individual.  Parking lots or 

other points of interest that require extra steps may also increase physical activity without the 

individual using control processing to increase the effort taken.  Further research into the 

impact of changes to environmental cues on the automatization of tasks may lead to additional 

impetus to change the environment to support healthier behaviors.   

 

The areas for further research outlined above may further elucidate the role of cognitive factors 

and  how they impact chronic disease self-management tasks in general and diabetes self-

management in particular. Ultimately, this type of knowledge could be useful for  health care 

providers in their efforts to  facilitate self-management of chronic diseases.  . 
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