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Abstract


Objectives:  This study examines the potential for one individual to make environmental changes in order to accomplish personal goals.    
Methods: One hundred and ninety-six graduate students in health professions engaged in personal improvement activities at three universities (George Mason, Vanderbilt, and Case Western Reserve) and their data were pooled into an online database.  Participants were given a brief introduction and asked to make ecological changes that could facilitate bringing about personal improvements.  Participants were also asked to collect objective data on their improvements and to test the statistical significance of the changes observed.  Eight to 15 weeks later, they reported their data.
Results: On average, participants in the past had attempted but failed 3.12 times to achieve their resolutions. But as a result of this project 50.8% reported they had made a measured improvement, and 41.18% reported they had made a measured and statistically significant improvement in their lives.  
Participants who made environmental changes increased their odds of success by a factor of 1.41.  In contrast, participants who relied on their own motivation changed their odds of success by a factor of 0.59.  In other words, changing one's environment made success 2.39 times more likely than relying on one's motivation.  

         Conclusions:  Participants who relied less on their own motivation and more on environmental changes were more likely to succeed.  These findings may not generalize to other settings because they summarize the experiences of graduate students and not the general public, because we relied on data gathered by the participants and not by an independent observer, because we did not follow participants for a long period, and because we did not randomly assign participants to control and experimental groups.  Despite these limitations, the data show the potential value of making personal improvements through systemic changes in the environment.  



Introduction



Self help books exaggerate the "ease, speed, likely degree of change, and presumed benefits" of improvement efforts [1,2].
,
 We have designed a method of personal improvement that we claim helps participants stay with their resolutions.  The idea is that by examining one's life as a system of interrelated habits one could set out to make environmental changes that promote one's resolutions [3].
  Here we report the experience of a large number of students with our proposed approach and provide preliminary data in support of our claims. 

To help people make systemic changes in their lives we suggested the following seven steps: 

1. Make a resolution that is realistic and that you care about. 

2. Put together a team of "process owners," people who live with you and who help you carry out daily living activities. 

3. Together describe life processes and ecological factors that affect your habits. 

4. As a team, list possible environmental changes and simultaneously make several changes. 

5. Monitor progress. 

6. Engage in cycles of improvement: Plan for, do, check, and act again. 

7. Publicly post your story so that all team members have access to your progress.  

People who follow these steps, i.e., people who seek ecological and systemic solutions to their habits, are more likely to achieve their resolutions.  From this perspective willpower is not a characteristic of the person but a feature of the environment. When the individual modifies his environment, he changes his ability to stay the course and succeed—he engineers his own willpower. Of course, willpower is elusive.  Eventually it wavers and people sometimes fail to achieve their resolutions.  We claim that people who follow our advice are more likely to stay the course.

The central idea behind our proposed method is that one can change the environment to accomplish personal goals.  For example, a person can reduce the room temperature to increase energy consumption.  Another person may join a car pool in order to make it home in time to cook.  Still another person may commute to work by bicycle.  Yet another person may raise her work desk and work standing up.  A large number of studies support the role of one's environment in habit formation [4-11].  
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  Most of these studies focus on maintaining recovery from drug abuse.  Our own earlier study provides data on a diverse set of personal resolutions.  In this study of graduate students, we reported that 83% of participants achieved their resolutions within 15 weeks [12].
  

No one can guarantee success.  Some people follow our advice and still do not accomplish their goals.  Others readily succeed, even when they are not following our advice.  The empirical question is whether our advice improves the likelihood of success.  It is a game of chance and the question is whether the probability of success is improved when people follow our advice.  The answer to this empirical question is not simple.  Some people do not follow our advice even when exposed to its logic.  For example, we asked participants to modify their environment but they may have misunderstood us; or even when they understood us they may have been unable or unwilling to do so.  The very definition of success is murky.  Some people will consider modest weight loss a success, others or the same person at a different time, will consider such weight loss inadequate.  We asked participants to set their own goals and define what they consider to be success.  Obviously the probability of these individuals' success depended on how difficult their goals were and how long they had to achieve it.  Short and long follow-up periods affect the probability of success.    
 

Methods



We asked 196 graduate students at George Mason, Vanderbilt, and Case Western Reserve Universities to make a resolution and follow our recommended steps to accomplish it.   These students came from diverse backgrounds including nursing, medicine, nutrition, and health system management.  The students were told that their grade would not depend on their success or failure.  All students who were asked participated in the studies.    

We began collecting data from February 9,1999 to February 9, 2004.  During this time the instructors as well as the content of what was taught changed.  Later classes put a bigger emphasis on systemic changes as opposed to increased motivation or effort.  Later classes also put more emphasis on the use of control charts to test if apparent improvements could be due to random chance variations.  

	Table 1:  The Evolution of the Intervention over Time

	 
	Early interventions
	Later interventions

	Workbook
	Provided a workbook about quality improvement tools
	Provided an online workbook about quality improvement tools plus other Web resources

	Population
	Mostly at Vanderbilt and Case Western Reserve universities
	Mostly at George Mason university

	Grading
	Did not depend on success
	Did not depend on success

	Self selection
	All students asked to participate
	All students asked to participate

	Improvement team
	Mostly individual effort
	A bigger emphasis put on engaging process owners (people who shared the same environment)

	Storyboard
	Reported to the class
	A bigger emphasis put on reporting to process owners

	System change
	Mostly relied on increased motivation and effort
	System change was better defined and a bigger emphasis was put on it

	Statistical analysis
	Few analyzed data using control charts
	Control charts were better defined and given bigger emphasis

	Exit interviews
	On paper; missing three questions asked in later versions
	On the Web; included all questions

	


It is natural for any intervention delivered over several years and several sites to have differences in emphasis.  The changes in the intervention make the interpretation of the findings difficult.  At the same time, these changes provide preliminary data on the impact of intervention components.  

Participating students had 6.43 years of education post–high school graduation (number of respondents= 42, standard deviation=2.07), which is significantly higher than the general population average.  

We followed the students for 8 to 15 weeks and asked them to complete a private self-evaluation regarding what their resolution was, whether they succeeded, and whether they had data supporting their claim of success.   All were required to hand in a storyboard containing their personal goals, their analysis of their lifestyle, and their evidence that changes they had introduced had led to improvement.



Results

What Did the Participants Do?

All 196 participants reported their resolution.  Among these, 33.16% (n= 65) had resolved to reduce their weight or change their diet,  16.84% (n=33) had resolved to exercise and become more active, and 54.08% (n=106) had made other resolutions (e.g., improving their time management or reducing stress in their lives.).  

Not all of the 196 participants kept up with our recommendations.  Given the variety of instructors involved, the diversity of the participants' backgrounds and resolutions, and changes in the nature of the intervention, it is not surprising that participants followed some but not all of the advice given:

· We recommended that the participants make a resolution on a topic that was important to them so that they could sustain their effort over time.   Out of 196 participants, 6 were not asked, did not answer, or were not sure of their response about the importance of their resolution.  Among responders, 87.89% reported that they had chosen a personal improvement goal that was important or very important to them.  The rest, 12.11%, reported that they made a resolution about a topic that was somewhat or not at all important to them. 

· We recommended to the participants that they display their progress publicly and share it with their improvement team.  Our expectation was that such displays would remind the participant to remain on task.  We asked the participants whether they publicly displayed their storyboard.  Because this question was added late to our surveys, of the 196 participants, 153 were not asked the question.  Among responders, 39.53% created a storyboard only at the end of their effort and therefore did not benefit from a public display of the storyboard throughout their effort.   Among responders, 60.47% followed our recommendation and displayed their story publicly throughout their effort. 

· The participants were asked to collect data and report how many data points were collected.  Of the 196 participants, 8 were not asked the question, did not answer, or were not sure of their response.  Among responders, 14.36% collected between 1 and 5 data points, 7.98% collected 6 to 10 data points, 19.68% collected 11 to 20 data points, and 57.98% collected more than 20 data points.  The participants were asked to analyze the data they had collected using control charts.  (Control charts help distinguish between random variations and real improvements—see Chapter 6 for details.) Among responders, 86 analyzed their data using a control chart, 30 made scatter plots, 113 made a histogram of their data. 

· We encouraged the participants to make systemic changes in their lives and rely less on their own motivation.  We asked them whether they had relied on their motivation or on changes in their environment.  Because this question was added late to our surveys, out of 196 participants, 45 were asked and responded.  Among responders to the question,  66.67% followed our advice.  The remaining group relied on their motivation to stay the course and achieve their objectives.   

· We encouraged the participants to engage other process owners (people living with them or who share an environment with them) in the effort.  Most participants were familiar with going through a resolution with someone else with similar objectives.  Our advice was to move away from getting help from a buddy or friend to getting help from people who live with the participant and share their environment.  Because this question was added late to our surveys, out of 196 participants, 154 were not asked, did not answer, or were not sure of their response.  Among the responders, 67.44% engaged process owners, 25.58% asked for no one's help, and 6.98% joined with another buddy with a similar resolution. 

· We encouraged the participants to study their lifestyle using flowcharts and lists.  Out of 196 participants, 76 made a flowchart of their lives,  34 made a list of factors that contributed to their habit,  and 91 made a Fish Diagram (a visual display of a stratified list of causes), 

In the real world, advice on self-improvement is given but not always followed. It is important to evaluate whether the participants were able to succeed even though they did not follow all of the advice given.

Did It Work?  
Of the 196 participants, 43 were asked how often they had been unsuccessful in changing their habit.  In the past, respondents had tried 3.12 times (Standard deviation = 3.84)  but failed to accomplish their resolution.  Against this backdrop of repeated failure, success would come as a surprise.  Nevertheless, using the new method, participants reported high success rates:

	91.98% made a measured improvement.  Among these 41.18% made a measured and significant improvement


We asked the 196 participants if they had made an improvement in their lives and accomplished their resolution.  Nine did not answer or were not sure.  Among the responders, 3.21% said that they had not measured their outcomes; 4.81% reported that they had not seen any improvement yet, 50.8% reported that they had made an improvement but either it was insignificant or they did not check for its statistical significance,  and 41.18% reported that they had made a measured and significant improvement in their lives.

We asked some of the 196 participants if the advice we had given to them was helpful.  154 were not asked, did not answer, or were not sure.  Among the responders, 95.24% said it was helpful (with some saying it had helped "a lot"), the remainder (12.11%) said it was only somewhat helpful or not helpful at all.     

We also assessed our participants' intent to continue with the improvement effort past the 15-week study period.  Of the 196 participants, 60 did not answer the question, were not asked the question, or were not sure about their response.  Among the responders, 99.32% planned to continue with their efforts. 

One of the central themes in our proposed approach is that resolutions are more likely to be accomplished if one brings about changes in the environment as opposed to simply relying on motivation.  To address this question in more detail, we asked the participants to describe the nature of the change they had undertaken.  Our hypothesis was that success would turn out to be more likely among people who had made environmental changes.  As reported earlier, we did not include the question on the nature of the intervention in early surveys and therefore the responses were missing for many participants.  For those who were asked and responded, Table 2 shows the relationship between the nature of the intervention and success rates. 

	Table 2:  Nature of Change and Chances of Success

	Nature of the change
	Measured and recorded significant improvement
	Not measured or no significant improvement
	Total

	Change in the environment of the person
	24
	4
	28

	Change in the motivation or commitment of the person
	10
	4
	14

	Total
	34
	8
	42

	


Data in Table 2 can be used to calculate the likelihood of success for different types of interventions.  For example, the likelihood ratio of success for environmental intervention was measured by dividing the proportion of environmental interventions in successful cases by the proportion of environmental interventions among failed resolutions.  A likelihood ratio higher than one shows that participants were more likely to succeed than fail; a ratio less than one shows the reverse.   Analysis of the data in Table 1 shows that the participants who made environmental changes had a likelihood ratio of 1.41; they increased their odds of success by a factor of 1.41.  In contrast, the participants who relied on their own motivation changed their odds of success by a factor of 0.59.  Thus changing the environment increased the odds of success 2.39 times as much as relying on one's motivation.  These data support our claim of the importance of ecological change in bringing about significant improvements.  



Discussion



The data we have presented have a number of limitations.  First, they were collected from graduate students, whose experiences and skills may not generalize to the larger population.  On the other hand, the selection of graduate students to test our ideas may be reasonable because we do not recommend our approach to everyone.  To successfully implement this approach, the participants need skills in problem solving, data collection, and data analysis.  Therefore, our approach is recommended to groups in the population that are comparable in skills and training to the participating students.

The study is also limited because there was no control group and no random assignment.  Students who analyzed their data using control charts acted as their own controls.  But not all students used control charts and therefore lack of randomization and controls could lead to a number of problems.  The observed changes in behavior may be due to self-selection.  For example, students more likely to change their behavior may have joined the classes (even though in many instances the class was a required course).  The observed improvements may be due to other causes besides our advice.  For example, during the course of the study years, the media's focus and emphasis on dieting and exercise grew steadily.  Despite these study limitations, the fact that the course was taught in three different locations and over several years by different instructors—in other words, environmental variation—reduces the probability that our findings are an artifact of changes in the environment.  Furthermore, keep in mind that these participants were repeatedly making resolutions and failing before they started the course.  Their success in achieving their resolutions is more meaningful when compared to their earlier failures.  
	

	Bonus: Personal improvement can teach work-related skills.
We asked the 196 participants if their personal effort had been helpful in their making work-related quality improvements.  Seven were not asked the question, did not respond, or were not sure.  Among the respondents, 87.3% said conducting a personal improvement project was "helpful" or helped "a lot" in making systemic changes at their workplace.


The study is also limited because it is based on data collected by participants.  It is possible for individuals to alter their data in order to look good to their colleagues and even to themselves.  We tried to reduce this possibility by asking respondents to measure their success or failure against an objective criterion.  We also clearly emphasized that the student's grade did not depend on success.  Furthermore, we tried to reduce the possibility of reading too much into small improvements by asking the participants to test whether the improvement they had observed was statistically significant.

Despite the limitations, the study established several facts.  First, the participants did not follow all advice given.  Second, despite variations in how the advice was adopted, the participants reported high success rates.  Furthermore, success rates were higher for those participants who did follow our advice of relying on environmental changes.   

In our view, the success of the method is not due to any one component but the combination of all components.  Certainly when we emphasized system change, the success rate improved, but this may be an artifact of numerous other changes we simultaneously introduced.  The idea that the environment can reinforce a person's motivation has been around for some time.  We have shown how these ideas can be used to accomplish personal resolutions.  

Our proposed method is not inconsistent with other methods, theories, or popular books about weight change and exercise.  For some, the process evaluated here could be a useful addition to their chosen method of weight loss (e.g., the Atkins diet, Weight Watchers, Meditation, etc.) or exercise.   Obviously, the success rate depends in part on the reasonableness of the resolution and the method used to try to accomplish it.  We can help people stay their course, but they must select what they want to do.  

Further research is needed to confirm our preliminary findings.  In particular, research should be based on random assignment of study participants to intervention and control groups.  The study should more rigorously control for the individual characteristics of participants and it should go beyond participants' reporting of data.  Finally, our data do not compare the performance of our recommended actions to that of other methods of behavior change.  Therefore additional comparative data are needed.  Until then, the data we have presented suggests that the proposed approach works well and helps increase the odds of success.
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