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Approximately one in four Canadian adults are obese, 
a number that has doubled during the past 30 years.1 
The increasing prevalence represents both a health 
and economic burden and highlights the need for novel 
approaches to address obesity. Over the past decade there 
has been a shift in the academic literature to acknowledge 
obesity as a complex problem. Embracing the complexity 
of obesity opens the door for new strategies for solving 
the obesity epidemic, yet few pursue these opportunities. 
Solving complex problems requires a systems approach. 
Feedback, a process that allows a system to alter its 
behaviour or functions in order to achieve a desired 
outcome, is an important defining characteristic of complex 
systems. Although feedback loops provide potential 
for developing new solution strategies, they remain a 
poorly understood and under-utilized leverage point for 
intervention.2 One area that will benefit from an improved 
understanding of feedback is individual health behaviour 
change. Feedback can be leveraged to both help assess 
the effectiveness of current interventions as well as to 
facilitate the development of new tools to assist in weight 
management.

A feedback loop is the basic operating unit of a system.3 

A simple generic feedback loop is illustrated in Figure 1. 
Information about the system’s state is compared with a 

desired goal, forming a closed chain of connections that 
allows for decisions to alter behaviour that will change 
the actual state. Feedback loops may either reduce the 
occurrence of a behaviour or promote more of it (Figure 2). 
For example, consider a sedentary individual who wishes 
to become more active. However, when exercising, he feels 
uncomfortable and worries that others are staring at him. 
This discomfort serves as feedback which may decrease the 
frequency of exercising or stop the behaviour completely. 
An example of a reinforcing feedback loop is the cycle of 
binge eating. Consider an individual who eats because she is 
unhappy. Eating more may cause greater unhappiness; this 
in turn, may lead to more overeating, again leading to even 
more unhappiness, a vicious and repetitive cycle. Feedback 
here reinforces the behaviour, enhancing an established 
pattern, which, in this case, potentially contributes to 
weight gain.

In order for interventions that leverage feedback to be 
effective, the feedback itself must be successful. Successful 
feedback elicits change within the system, is self-
determined, and is able to evolve and adapt to changing 
conditions.4 Determining if feedback does produce a change 
in the system may be challenging. For some feedback loops, 
there may be a long time delay before change occurs. For 
example, an individual trying to lose weight by reducing 
energy intake typically does not see an immediate decrease 
in body weight. Interventions supporting individual 
behavioural change by creating new feedback loops may 
be more effective if there is a shorter time period between 
initiating a change in behaviour and the response that 
feeds back into the decision making process. Furthermore, 
the relevance of feedback must be self-determined in order 
to motivate a change in behaviour.4 Only the individual 
can identify what is important enough to act as a trigger. 
Sources of motivation vary with the individual, perhaps 
resulting from a life-threatening heart attack, having Figure 1: A Generic Feedback Loop
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children, or the break-up of a long-term relationship.5 In 
addition, adaptability ensures that feedback is still effective 
despite changes in the system. For example, parents tend to 
assess the healthfulness of their own child’s weight based 
on a comparison to other children. This in turn, may affect 
parents’ decisions to seek help for their children. Research 
from the UK suggests that the body weight perceived as 
healthy and acceptable by parents is increasing.6 This 
illustrates how a change in the system (e.g. increasing 
weight norms) requires adaptability (e.g. parents modifying 
their perceptions of what is healthy) in order to ensure they 
seek help when appropriate. Applying an understanding 
of these characteristics may be beneficial in ensuring the 
success of interventions based on feedback.   

The effectiveness of feedback is also influenced by whether 
the feedback is based on the outcome of the behaviour or 
the process by which the outcome is changed.7 Outcome 
based feedback provides information about the end result. 
For an individual with the goal of losing weight, the outcome 
measure is body weight as it changes over time. Outcome 
feedback exhibits longer delays; it takes time for a change 
in body weight to occur. To lose weight, the individual must 
either change dietary intake or physical activity levels to 
produce a change, both of which change weight indirectly. 
The longer delays increase risk of oscillations3 such as that 
seen with weight cycling (a repeating cycle of weight loss 
followed by weight gain) which may lead to increased 
difficulty with additional weight loss attempts. 

Process based feedback provides information about action, 
or the behaviour itself. In the weight loss example, one 
possible feedback strategy would be using a pedometer 
to track daily steps taken. As the feedback is about the 
behaviour itself, there are minimal time delays. Because 
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the information is received more quickly and is specific 
to walking rather than weight, it is possible to modify the 
behaviour directly, such as making a decision to add more 
walking to the day’s activities. Consequently, process based 
feedback may offer greater potential for success as it 
minimizes delays and allows for direct adaptation. 

This understanding of feedback from a systems perspective 
offers a new framework for approaches to solving 
the obesity epidemic. Self-monitoring is an important 
component of behavioural weight loss strategies, yet 
success of such programs remains mixed, with adherence 
cited as a common problem.8 Applying this knowledge 
about feedback may help construct improved tools for 
self-monitoring. For example, mobile technologies that 
facilitate tracking of behaviours9 can be better designed to 
leverage feedback loops to support behaviour change at the 
individual level. Strategies that support self-determination 
by allowing individuals to identify what is most relevant to 
their specific situation,10 that can be modified over time 
and in response to changing circumstances, and that focus 
on process rather than outcomes, promise to improve the 
success of the intervention. Feedback loops represent a 
gap in intervention strategies2 and this framework will help 
identify the means to improve existing feedback loops as 
well as create new ones, adding an important tool to the 
arsenal of strategies used to combat the current obesity 
epidemic. 
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