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ABSTRACT  
   

Dietary counseling from a registered dietitian has been shown in previous studies to aid 

in weight loss for those receiving counseling. With the increasing use of smartphone 

diet/weight loss applications (app), this study sought to investigate if an iPhone diet app 

providing feedback from a registered dietitian improved weight loss and bio-markers of 

health. Twenty-four healthy adults who owned iPhones (BMI > 24 kg/m2) completed this 

trial.  Participants were randomly assigned to one of three app groups:  the MyDietitian 

app with daily feedback from a registered dietitian (n=7), the MyDietitian app without 

feedback (n=7), and the MyPlate feedback control app (n=10). Participants used their 

respective diet apps daily for 8-weeks while their weight loss, adherence to self-

monitoring, blood bio-markers of health, and physical activity were monitored.   All of 

the groups had a significant reduction in waist and hip circumference (p<0.001), a 

reduction in A1c (p=0.002), an increase in HDL cholesterol levels (p=0.012), and a 

reduction in calories consumed (p=0.022) over the duration of the trial. Adherence to diet 

monitoring via the apps did not differ between groups during the study. Body weight did 

not change during the study for any groups.  However, when the participants were 

divided into low (<50% of days) or high adherence (>50% of days) groups, irrespective 

of study group, the high adherence group had a significant reduction in weight when 

compared to the low adherence group (p=0.046). These data suggest that diet apps may 

be useful tools for self-monitoring and even weight loss, but that the value appears to be 

the self-monitoring process and not the app specifically. 
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CHAPTER 1 

INTRODUCTION 

Self-monitoring of dietary intake has been shown in multiple studies to be one of 

few successful strategies for weight loss and weight maintenance. Understanding the 

importance of self-monitoring stems from the social cognitive theory of self-regulation. 

Social cognitive theory states that human behavior is extensively motivated and regulated 

by the ongoing appraisal of self-influence, and that people cannot influence their own 

motivation and actions if they do not pay adequate attention to their own actions and the 

consequences that they produce (1). Social cognitive theory's key component is self-

monitoring of one's behavior (2). Social cognitive theory can be utilized as an effective 

tool for weight loss, and incorporating self-monitoring into a weight loss plan is essential 

for success.  

 Multiple studies have reported on the efficacy of self-monitoring of dietary intake 

for weight loss and weight management. A study conducted on 123 postmenopausal 

overweight to obese women demonstrated that women who monitored their dietary intake 

on most days of the week experienced a 2.7% greater weight loss than the women who 

did not monitor their intake (3). A study conducted from 2007 to 2010 by Akers and 

colleagues tested self-monitoring on weight maintenance for 12 months following an 

initial weight reduction phase (4). After the initial weight loss period, study participants 

were randomized into two groups: a group that utilized self-monitoring techniques, and a 

control group (4). The results of the study determined that the group that utilized self-

monitoring had an 87% greater weight loss than the control group after a 12 month period 

(4). In 2012, a study on the impact of self-monitoring of blood glucose on a behavioral 
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weight loss intervention for type 2 diabetic patients was published (5). The study found 

that the patients who were taught to use their diet to lose weight increased adherence to 

dietary recommendations when used in conjunction with the self-monitoring of blood 

glucose (5). These patients not only increased their weight loss but they also had better 

glucose control (5). 

 The traditional paper/pencil methods of self-monitoring is rapidly being replaced 

by technology, specifically hand-held devices such as personal digital assistants (PDA), 

smartphones, and iPads.  A study conducted by Acharya and colleagues studied the use of 

a personal digital assistant (PDA) for self-monitoring versus the standard paper and pen 

method among overweight and obese adults (6). The study examined the difference in the 

two groups at six months (6). While both groups had significant reduction in weight, the 

PDA group increased consumption of fruit, vegetables, and decreased consumption of 

refined grains (6). These results lead researchers to believe that the use of a PDA for self-

monitoring may improve self-awareness of dietary changes (6). 

 A study conducted at Arizona State University explored the use of smartphones 

and dietary tracking (7).  The study assigned participants into three groups. A group 

utilizing an iPhone app to record and track dietary intake, a group using the memo 

function on the smartphone to input dietary tracking, and a group recording dietary intake 

via the traditional method of paper and pen (7). While all three groups had significant 

weight loss, the group using the iPhone app had greater adherence to self-monitoring 

when compared to the traditional paper and pen group (7). A follow-up focus group was 

conducted after these participants had completed the study to understand the participants' 

views regarding the use of the smartphones for dietary tracking (8). Overall, the 
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participants expressed the desire for feedback and social support in conjunction with the 

smartphone app (8). 

 A recent study investigated whether using a PDA with feedback was more 

effective than the PDA by itself, or the traditional paper and pen group for dietary self-

monitoring and weight loss (9). Self-monitoring adherence was greater in both PDA 

groups when compared to the traditional paper and pen group (9). The greatest weight 

change was observed in the PDA with feedback group (9). Another study looked at the 

same parameters (paper & pen, PDA, PDA + feedback) as the above study but followed 

the study participants for 24 months (10). The results from this study showed that only 

the PDA + feedback group demonstrated significant weight loss at 24 months, suggesting 

that long-term weight loss requires feedback to maintain adherence to self-monitoring 

(10). A third study also explored the effect of technology on adherence to self-monitoring 

of diet and physical activity for weight loss. Of the three subject groups, paper & pen, 

PDA, and PDA with daily tailored feedback, the PDA and PDA + feedback intervention 

were associated with a significant weight loss through adherence to diet and physical 

activity self-monitoring (11). Additionally, the automated daily feedback messages 

available to the PDA + feedback intervention had an indirect effect on weight loss at 12 

months (11).   

 While consistent self-monitoring of dietary intake improves weight loss outcomes 

in study participants; comprehensive nutrition and lifestyle education has been shown to 

improve dietary quality and weight loss in study participants as well. A randomized-

controlled trial was conducted on obese Hispanic Americans following Roux-en-Y 

gastric bypass surgery. Participants were randomized into a comprehensive nutrition and 
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lifestyle intervention group (n=72) or a non-comprehensive approach group (n=72) (12). 

Twelve months after surgery, both groups had significant weight loss, but the 

comprehensive intervention group experienced greater weight loss and a larger reduction 

in BMI (12). The comprehensive intervention group also had a higher mean intake of 

protein and participated in physical activity more often (12). 

 In another study, a female NCAA volleyball team was recruited to determine if 

nutrition education provided by a registered dietitian improved the dietary intake of the 

team (13). At the conclusion of the study, a significant improvement in dietary intake and 

nutrition knowledge was evident for the volleyball team following the education 

intervention by a registered dietitian (13). 

 At this time, there is no available published research on the use of a smartphone 

app with feedback from a registered dietitian for dietary intake tracking and weight loss. 

Mobile phones offer a multitude of functions and are with the user throughout the day. 

The purpose of this study was to compare the use of a new dietary self-monitoring 

smartphone app (MyDietitian) with and without the feedback of a registered dietitian. We 

also compared both of these groups to a feedback control group that utilized a dietary 

self-monitoring smartphone app that encouraged adherence to the USDA's MyPlate 

dietary guidelines. We hypothesized that the use of the smartphone app with feedback 

from a registered dietitian would provide significant improvement in weight loss and bio-

markers of health when compared to the non-feedback and feedback control groups. We 

also hypothesized that the use of the smartphone app with feedback from a registered 

dietitian would improve adherence to dietary tracking when compared to the non-

feedback and feedback control groups. Finally, we hypothesized that the use of the 



  5 

smartphone app with feedback from a registered dietitian would improve diet quality 

when compared to the non-feedback and feedback control groups. 

Delimitation 

 Only motivated individuals that were willing to record their dietary intake with a 

smartphone, specifically an iPhone participated in this trial. This study did not address 

populations that either do not own or are not willing to utilize a smartphone. This study 

also did not address the population of individuals that own a smartphone brand other than 

an Apple iPhone. This study included only adults that live in the Southwest. This study 

cannot be generalized to children, elderly individuals, and people that live in other parts 

of the United States or the world.  

Limitations 

 Adherence to protocol may not be consistent among participants over the 8-week 

trial. Also, since multiple registered dietitians provided feedback to the participants, there 

may not have been complete consistency in terms of counseling and nutritional 

information provided to each of the participants.  

Definitions 
 
Overweight- defined as a body mass index of 25.0-29.9 kg/m2 

Obese- defined as body mass index of 30.0 kg/ m2 and above.  

PDA- defined as a personal digital assistant of hand-held computer device. 
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CHAPTER 2 

REVIEW OF LITERATURE 

Obesity: The Problem  

 The prevalence of overweight (BMI 25-29.9) and obese (BMI greater than or 

equal to 30.0) individuals in the United States rose drastically from the late 70's through 

the early 2000's, but in recent years the increase has leveled off (14). Results from the 

1999-2000 National Health and Nutrition Examination Survey (NHANES) estimates that 

64% of adults in the U.S. are either overweight or obese (15). Specifically, 35.7% of 

adults are obese (14). Obesity is related to multiple health conditions including heart 

disease, stroke, certain types of cancers, and type 2 diabetes (14). The Centers for Disease 

Control and Prevention (CDC) estimate that in 2008 the medical costs associated with 

obesity were $147 billion (14). The CDC also determined that the medical costs paid by a 

third-party payer for people that were obese was $1,429 higher than that of a person of 

normal weight (14). 

 A study conducted in 2003 examined the attitudes of primary care physicians 

about obesity and its treatment. The study sent a questionnaire by mail to 5000 primary 

care physicians (16). Half of the questionnaires (n=2500) classified obesity as a BMI of 

greater than 40 kg/m2; while the other half (n=2500) of the questionnaires classified 

obesity as a BMI of 30 to 40 kg/m2 (16). The different classifications of obesity were 

used to assess any effect of the degree of obesity on physicians' attitudes (16).Six 

hundred and twenty out of the five thousand primary care physicians responded to the 

survey (16). The survey asked the physicians questions on several areas of obesity: 

beliefs about treatment, causes of obesity, attributes of obese individuals, weight loss 
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outcomes, and efficacy of obesity treatments available.  The physicians that responded to 

the survey rated physical inactivity as the most important cause of obesity. The next 

highest rating for the cause of obesity was overeating and a high-fat diet (16). Only 49% 

of the physicians felt competent in prescribing weight loss to their patients and 54% 

stated that they would spend more time working on weight related issues if they were 

able to be financially reimbursed for their time (16). Of the physicians polled at least 50% 

viewed their obese patients as unattractive, ugly, noncompliant, and awkward; while 

about one-third consider the obese to be weak-willed, lazy and sloppy (16). Only 14% of 

the physicians polled felt that they were able to help the obese lose weight (16).   

 The physicians, when asked if the efficacy of obesity treatment was as effective as 

the treatment of 10 other chronic conditions (hypertension, asthma, coronary artery 

disease, hyperlipidemia, diabetes, depression, osteoarthritis, cigarette smoking, 

alcoholism, and drug addiction), felt that the treatment of chronic conditions except drug 

addiction was more effective than the treatment of obesity (16).  

 The physicians in the previous study believe that physical inactivity is the most 

important cause of obesity. If physical inactivity is the main cause of obesity then using 

increased physical activity as a means to treat obesity should be rather effective. A study 

conducted by Dahlkoetter and associates randomly assigned forty-four subjects to one of 

four groups: exercise, eating habits, combination, and control (17). The study had a total 

of forty-four women, between the ages of 16 and 50 years of age, at least 15 pounds 

overweight, and had medical clearance if there were any underlying medical conditions 

(17). The exercise intervention group focused primarily on ways they could improve 

physical fitness and expend more energy through exercise (17). The exercise group like 
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the other two groups was educational in nature and did not consist of constant supervised 

exercise (17). The study consisted of an initial meeting, an 8-week intervention, and 8-

week follow up and then an extended 6 month follow up (17). The combination of 

exercise and eating habits group had the greatest improvement in body circumference and 

weight loss (17). The combination group was also the only group that continued to lose 

week at the eight-week follow-up appointment (17). The results from this study lead 

researchers to believe that exercise alone will not allow individuals to meet their weight 

loss goals.  

 In 2006 a review was conducted by Drs. Jakicic and Otto to look specifically at 

the role of exercise in the treatment and prevention of obesity (18). This review noted that 

well known studies have shown a relationship between the amount of leisure-time 

physical activity and risk for all-cause mortality (18). While it is clear that physical 

activity can help mitigate the increased all-cause mortality risk of obesity, it is not clear 

that exercise alone can treat obesity (18). Weight loss that is achieved through exercise 

alone is far less than what can be achieved by significant reductions in energy intake (18). 

 A study conducted by Caudwell et al. in 2009 explored the relationship between diet, 

exercise, and weight loss. The study participants were fifty-eight obese men and women 

with a mean BMI of 31.8±4.5 kg/m2 (19). These participants were assigned an exercise 

regimen that expended approximately 500kcal per session five times per week for twelve 

weeks (19). The participants had anthropometric characteristics and total daily energy 

intake assessed at weeks 0, 4, 8, and 12 (19). The researchers found that while there was 

a significant reduction in weight over the trial (p<0.001), there was a large individual 

variability in weight loss between the participants (19). The researchers further explored 
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the dietary habits of the individuals that lost an insignificant amount of weight or gained 

weight and found that those individuals dietary intake changed from baseline to 

completion of the trial (19). These individuals increased their daily energy intake over the 

twelve weeks (p=0.043) while reducing their fruit and vegetable consumption (p=0.005) 

and increasing fat consumption (19). The individuals that lost significant amounts of 

weight did not increase their fat consumption, decreased energy intake, and increased 

their fruit and vegetable consumption (p=0.005) (19). This finding by Caudwell et al. 

suggests that in order for an exercise program to successfully reduce weight a reduced 

calorie diet is also required to have significant weight loss. 

 A meta-analysis conducted in 1997 looked at the previous twenty-five years of 

research on weight loss by diet, exercise, or diet plus exercise. The meta-analysis 

included 493 studies. The researchers found that exercise alone did not produce 

significant weight loss, and reduction in body fat (20). The diet and diet plus exercise 

groups produced significantly better reductions in weight and body fat when compared to 

the exercise alone groups (p<0.05). The diet plus exercise group had the highest level of 

weight and body fat reduction although the results were not significantly different from 

the diet alone group (20). The results from this meta-analysis suggest that when the goal 

is weight loss and body fat reduction diet or diet plus exercise is more effective than 

exercise alone (20).  

Established Treatments: 

 Behavior Modification    

 Behavior interventions are often used in the treatment of obesity. Foster et al. 

reviewed the key components of the behavioral treatment of obesity in the American 
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Journal of Clinical Nutrition. Behavioral treatment of obesity helps individuals obtain a 

set of skills that can be used to achieve weight loss and weight maintenance (21). 

Behavior therapy has the ability to help an individual identify triggers in their lives that 

bring on unhealthy eating habits, and gives them a set of skills to help the individual 

respond differently when these triggers occur (21). Behavior treatments also incorporate 

cognitive therapy techniques which teach individuals how to set realistic goals for weight 

loss, to have more realistic expectations of progress, and coping techniques when their 

goals are not met (21). The cognitive therapy techniques used to treat obesity are based 

on the therapies developed for the treatment of eating disorders, anxiety, and depression 

(21).  

 The treatment of obesity with a behavioral focus has several key components. The 

treatment is goal directed and the goal needs to be easily measurable by the individual 

and the counselor so that achievement of the goal can be clearly monitored (21).  The 

individual is also expected to develop behavior change skills which can be used regularly 

so that as the individual learns to utilize the behavior change skills and success becomes a 

matter of skill use and not sheer will power to stay on a diet or exercise program (21). 

Behavior change models have been widely validated but there is a need to identify which 

aspects of a standard behavior change intervention have the greatest effects on obesity 

(22, 23). The interventions usually include food diaries, nutrition education, physical 

activity, problem-solving, stimulus control, portion control, mindful eating, and cognitive 

therapy (21). 

 The role of a behavioral counselor was reviewed by Foreyt et al. in 1998. The 

reviewers state that the first goal of a behavioral counselor for weight reduction should be 
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to establish a collaborative relationship with the individual being treated (24). The 

research has shown that when an individual has a strong relationship with their counselor 

there is an improved treatment outcome and less resistance to change from the patient 

(24). The reviewers state that if the counselor does come up against resistance from the 

patient, the counselor should use that resistance to make an assessment of the patient's 

readiness to change, and possibly leading the counselor in a direction that is better suited 

for that particular individual (24). The reviewers focus on the need to individualize 

treatment and that success can be measured by other means than just weight loss such as: 

improvements in physical activity, metabolic profiles, self-esteem, body image, 

functional capacity and quality of life (24). The review of the role of behavior counselor 

states that registered dietitians can effectively fill this role due to their extensive training 

in nutrition knowledge and training in nutritional behavior change counseling (24).  

 A randomized control trial examined how to strengthen the effectiveness of 

behavioral interventions for weight loss in 202 research participants half being women 

(n=101) and half being men (n=101) (25). Subjects were randomized into one of five 

groups: control, standard behavioral treatment (SBT), standard behavioral treatment plus 

food provision (SBT + FP), standard behavioral treatment plus incentives (SBT + I), and 

standard behavioral treatment plus food provision and incentives (SBT + FP + I) (21).  

The standard behavioral treatment included weekly counseling in small groups (about 20 

individuals at a time) for the first twenty weeks and then once per month until the 18 

month follow-up (25). The sessions were led by trained interventionists with advanced 

degrees in behavioral science or nutrition (25). The program emphasized several behavior 

modification techniques such as: problem-solving strategies, social assertion, stimulus 
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control techniques, short-term goal-setting and reinforcement techniques for enhancing 

motivation, cognitive strategies for replacing negative thinking, social support, and 

relapse prevention (25). The standard behavioral treatment was identical for all four 

groups that included SBT as part of the intervention. There were two groups that included 

food provision as a treatment intervention. The food provision provided consisted of 

prepackaged meals for five dinners and five breakfasts each week for the 18-month 

duration of the trial (25).  These participants were also provided with a meal plan with 

recipes (25). The intervention groups that included an incentive were given a cash 

payment based on the amount of weight lost that week in relationship to their overall 

weight loss goal (25).  The minimum payment per week was $2.50 and the maximum 

payment was $25 per week (25). The results of the study showed that the the SBT plus 

food provision group lost 1/3 more weight than the standard behavior treatment group at 

the six month mark (25). The SBT plus food provision also had 100% greater weight loss 

than the standard behavior treatment group at the 12 month mark and 40% greater weight 

loss at 18 months (25).  The SBT plus food provisions and incentives had the second 

greatest weight loss of an average loss of just over 6kgs at 18 months (25). The study 

found that there was no significant effect on weight change for providing financial 

incentives, and that the significant reduction in BMI was due to providing food 

provisions to the participants (25). When analyzing the findings of this study several key 

components stood out as possible explanations as to why the SBT plus food provision 

group fared better than the other groups. The food provision participants completed more 

components of the assigned standard behavior treatment assigned. These participants 

completed more food and exercise diaries, attended more SBT meetings, had greater ease 
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in estimating caloric content of the food eaten, and overall had greater adherence to the 

program than that of the other groups (25). Greater adherence to the program and greater 

adherence to food and exercise diaries may be why the SBT plus food provision group 

had a greater weight loss than the other three groups.  

 The National Weight Control Registry (NWCR) was established in 1994 to 

investigate the behaviors of individuals that succeed at long-term weight loss. (26) The 

NWCR has identified key behavioral strategies of individuals that have successfully 

maintained weight loss. Consistent self-monitoring of weight, self-monitoring and 

recording of dietary intake, including exercise daily, and consuming a diet low in fat and 

calories were associated with successful weight loss and long-term weight maintenance. 

(27)  

 Self-Monitoring 

 A recent publication aimed to examine more closely diet strategies for weight 

loss. The authors conducted a secondary study to the Nutrition and Exercise for Women 

study (3). The Nutrition and Exercise for Women study was a four-arm randomized 

control trial that combined effects of dietary weight loss and exercise-based weight 

change on overweight to obese postmenopausal women (3). The researchers examined 

the strategies used for successful weight loss in the Nutrition and Exercise for Women 

study and only included the women who completed the 12-month trail (3). This included 

a total of 123 women with 59 of them being randomized to the diet group and 64 being 

randomized into the diet and exercise group (3).  The secondary study found that nine 

specific behaviors were significantly associated with the percent of weight change at the 

twelve month mark (3). They were: change in percent energy from carbohydrates, change 
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in percent energy from fat, using food journals continuously, measuring foods, 

monitoring energy intake, eating out for breakfast, eating out for lunch, eating out for 

dinner, and skipping meals (3). Most notable were the results from women who complied 

to journaling their food intake. The women who were in the 75th percentile for food 

journaling had a 3.7% greater weight loss than the women in the 25th percentile for food 

journaling (3). These women also had a 2.7% greater weight loss than the women who 

did not comply with food journaling (3).  

 In 2010, Akers et al. tested self-monitoring of body weight, fruit/vegetable intake, 

water consumption and step count for weight maintenance after weight loss. The 

participants in this study completed an initial 12-month weight loss intervention where 

they were randomly assigned to an intervention group which consisted of a 1200 to 1500 

kcal diet plus 16 fl oz of water prior to each meal (WEV+) or a control group which 

consisted of 1200 to 1500 kcal diet alone (WEV) (4). The initial 12-month weight loss 

intervention did not include self-monitoring or self-regulation strategies (4). During the 

subsequent weight maintenance intervention the groups maintained their status of either 

having additional water before meals or no additional water requirements (4). Both 

groups were directed to track body weight, fruit/vegetable intake, and step count on 

tracking sheets during the weight maintenance intervention with the WEV+ group 

additionally tracking water consumption (4). The study found that while there was not a 

difference between the groups, the participants that had the greatest adherence to dietary 

tracking maintained the greatest weight loss (4). The overall compliance for returning the 

tracking sheet was 76% ± 5%, leading researchers to believe that dietary tracking is a 

feasible approach to weight loss maintenance (4).  
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 Self-monitoring of dietary tracking has been traditionally done with a paper and 

pencil method. This traditional method is being rapidly replaced by electronic hand-held 

devices like personal digital assistants (PDA), smartphones, and iPads. A recent study 

conducted by Acharya et al. studied the use of a personal digital assistant (PDA) for 

dietary self-monitoring among overweight and obese adults versus the standard paper and 

pencil method in the same population (6).  The participants (n=210) were randomized 

into three groups at the start of the study (6). The groups were a standard paper record 

(PR), a PDA with dietary and exercise software with customized feedback (PDA+FB), 

and a PDA with just the dietary and exercise software (PDA) (6). At the end of the trial 

no difference was found between the PDA and PDA+FB groups so they were combined 

to compare against the standard paper record group (6). All study participants were 

provided with a cognitive-behavioral intervention in the form of 20 group sessions during 

the first six months of the trial (6). Every participant was trained to use their specific self-

monitoring tool during the initial two weeks of the intervention (6).  During each of the 

twenty group sessions the standard paper record group turned in their records and the 

researchers downloaded the data from the PDA groups (6). The study monitored tracking 

adherence weekly by evaluating if the participant consumed (via diet records) more than 

50% of the weekly calorie goal, and if the participant accomplished this they were 

considered adherent to dietary tracking for that week (6).  

 At the six month completion mark of the trial 91% or 192 participants of the 

original 210 completed the 6-month assessment (6). The breakdown of the groups at the 

six month mark was as follows PR=63, PDA (both groups combined) =129 (6). While 

both groups had significant weight loss at the completion of the trial, the PDA group 
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increased their servings of fruits and vegetables and decreased consumption of refined 

grains significantly (6). The standard paper record group also had a significant decreased 

total fat intake with increased adherence to self-monitoring (6). The researchers from this 

study believe that greater adherence to self-monitoring might assist people with 

becoming more aware of their consumption choices (6).  

 While the study above combined the PDA and PDA+feedback group at the 

conclusion of the study due to statistical insignificance between the groups another study 

sought to find out if a standard paper record, a PDA, or a PDA with feedback was more 

effective for self-monitoring adherence. This study conducted by Burke et al. used the 6-

month assessment data from the SMART Trial which was a 24-month single-center 

randomized control trial for the behavioral treatment of weight loss (9).  All of the 

intervention groups received standardized behavioral intervention which included: 

weekly exercise goals, daily dietary goals, groups sessions, and daily self-monitoring of 

eating and exercise (9).  The standard paper record group (PR) was given standardized 

paper food diaries and given instructions to record the calories and fat grams of foods, all 

food consumed, and minutes of exercise completed (9). The PDA groups were both 

provided with Palm Tungsten E2 PDA's that included dietary tracking software, and the 

PDA plus feedback group had customized software that provided daily feedback 

messages based on an algorithm from the participants dietary entries (9). This feedback 

focused on positive reinforcement and guidance on how to obtain goals (9). The 

participants were monitored for self-monitoring adherence weekly (9). If the participant 

met more than 50% of the weekly caloric goals the participant was counted as adherent 

for that week (9). In addition, if the standard paper record group simply did not turn in 
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the paper record, they were classified as non-adherent for that week (9). The results of 

this study showed that all three groups had a statistically significant weight loss (P<0.01), 

and there was not a significant difference between the groups (9). While there was not a 

significant difference between the groups, the PDA+FB group (63%) had a higher 

percentage of weight loss greater than or equal to 5% (9). The paper record group had 

46% achieve greater than or equal to 5% weight loss, and the PDA without feedback had 

49% achieve greater than or equal to 5% weight loss (9).  The adherence to self-

monitoring was also significantly greater in both of the PDA groups than in the standard 

paper record group (9). All of the groups lost a significant amount of weight, but only the 

PDA+FB group had the largest percentage of participants lose greater than 5% body 

weight (9).  

 The same group of researchers conducting the SMART Trial described above 

continued to monitor the participants for a 24-month period (10).  This publication 

compared only the PDA group and the PDA+FB group at the 24-month conclusion of the 

trial (10). The intervention groups received standardized behavioral intervention which 

included: weekly exercise goals, daily dietary goals, groups sessions, and daily self-

monitoring of eating and exercise (10). Both groups were both provided with Palm 

Tungsten E2 PDA's that included dietary tracking software, and the PDA plus feedback 

group had customized software that provided daily feedback messages based on an 

algorithm from the participants dietary entries (10). Only the PDA + feedback group 

demonstrated a statistically significant weight loss at the 24 month mark, suggesting that 

long-term weight loss requires feedback to maintain adherence to self-monitoring for 

weight loss (10).  
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 In 2012, The Cochran Collaboration published a review article on interactive 

computer-based interventions for weight loss or weight maintenance in overweight or 

obese people. (28) The review included four weight maintenance studies (n=1603) and 14 

weight loss studies (n=2537). The review only included articles containing randomized or 

quasi-randomized controlled trials that studied interactive computer-based weight 

maintenance or weight loss. The participants were overweight or obese adults, and the 

duration of the trial needed to be at least four weeks (28). The studies included had a 

treatment duration between four and 30 months (28).  The studies reviewed had a 

computer-based intervention group, a minimal intervention group (control, usual care, 

pamphlets), and an in-person treatment group (28). The computer-based interventions had 

a greater weight loss than a minimal intervention (usual care, pamphlets) at six months 

with a mean difference of -1.5kg (95% CI -2.1 to -0.9) (28). The computer-based 

interventions also had a greater effect at limiting weight regain when compared to the 

minimal interventions at the six month mark with a mean difference of -0.7kg (95% CI -

1.2 to -0.2) (28). While the computer-based interventions were superior to a minimal 

intervention, the in-person treatment group was superior to both the minimal intervention 

and computer-based interventions suggestion that direct feedback from a professional 

may be more effective for losing and maintaining weight loss in overweight or obese 

adults (28).  

 Nutrition Education  

 Comprehensive nutrition and lifestyle education has been found to improve 

weight loss and physical activity (12). A randomized controlled trial from 2008-2010 that 

included 144 Hispanic Americans following Roux-en-Y gastric bypass surgery looked at 
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the effectiveness of a comprehensive nutrition and lifestyle intervention conducted over a 

12 month time period (12). The study participants were randomized into one of two 

groups: the comprehensive nutrition and lifestyle intervention (n=72) or the non-

comprehensive approach standard care (n=72) (12).  

 The comprehensive intervention group received six nutrition and lifestyle 

education classes (12). The classes were in groups of up to 12 individuals and were 

provided in either English or Spanish following the individual's language preferences 

(12). Each session was approximately 90 minutes in duration. In the first session the 

intervention group received a meal planning guide and a diet, including characteristics of 

a Hispanic diet and modifications specific to the Hispanic culture (12). The session also 

included tips for controlling portion sizes, recommendations for avoiding unhealthy 

foods, and an exchange list for weight management (12).  The diet provided to the 

intervention participants limited calories to 1,400 kcals and recommended a minimum 

daily protein intake of 60-70g (12). The second session focused on the importance of 

physical activity after weight loss surgery (12). Session 3, 4, 5, and 6 focused on 

emotional support and behavior change strategies for weight loss and weight maintenance 

(12). The comprehensive intervention group also received reminders by email and 

telephone encouraging them to adhere to self-monitoring of dietary intake and physical 

activity (12).  

 The results of this program showed that twelve months after surgery both groups 

had significant weight loss, but the comprehensive nutrition and lifestyle intervention 

group experienced a larger reduction in BMI (CN&L 6.48+/-4.37 vs. standard care 3.63 ± 

3.41; P<0.001) and had an overall greater excess weight loss (CN&L 80% preoperative 
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excess weight vs. standard care 64%, P<0.001)(12). The researchers also found that the 

comprehensive nutrition and lifestyle intervention group had a higher mean intake of 

protein (P=0.02) and participated in physical activity more often than the non-

comprehensive group (CN&L +14min/wk vs. standard care -4 min/wk; P<0.001) (12). 

These results lead researchers to believe that a comprehensive nutrition and lifestyle 

education program could be effective in assisting obese individuals to lose weight while 

having a better diet quality (12).  

 A feasibility study conducted on overweight and obese breast cancer survivors 

explored the use of a lifestyle intervention to reduce the recurrence of cancer and the 

development of other chronic diseases (29). The study participants (n=14) were women 

>18 yrs of age, a BMI 25-35, diagnosed with Stage I to IIIa breast cancer in the previous 

5 years, completed chemotherapy/radiation therapy for at least 3 months, and could fill 

out study questionnaires in English (29). The exclusion criteria were as follows: plans to 

join an organized weight loss program, if the participants was already participating in 

>150 min/wk of moderate to vigorous activity in the past six months, has uncontrolled 

diabetes, or had any indications that treadmill testing or entry into a diet/exercise program 

could not be completed by the participant due to health complications (29). The study 

utilized a single group design to assess the efficacy of the intervention (29). The diet 

intervention was conducted by a registered dietitian (29). The intervention consisted of 

16 group-based sessions and the curriculum followed the Diabetes Prevention Program 

model (29). The 16 sessions were held over a 24-month period with the sessions being 

once per week for the first eight weeks and every other week for the duration of the trial 

(29). The sessions were led by registered dietitians with at least 15 years of experience 
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working with breast cancer survivors (29). The diet intervention sessions provided 

specific strategies to reduce energy intake such as food diaries and daily weighing (29).  

The results of the study showed that the participants lost a mean of 3.8 ± 5.0kg (p= 0.01), 

reduced BMI by 1.4 ± 1.9 (p=0.01), reduced total body fat percent by 2.4 ± 2.7% 

(p<0.01), reduced waist circumference by 4.2 ± 6.6cm (p=0.03), and reduced hip 

circumference by 5.5 ± 5.3 (p<0.01) (29). The results of this feasibility intervention has 

lead researchers to believe that a diet and lifestyle intervention led by registered dietitians 

could be a feasible strategy to improve outcomes in overweight and obese cancer 

survivors (29).  

 The Diabetes Prevention Program was a 27-center randomized controlled trial 

conducted in the United States (30). The trial evaluated the efficacy and safety of 

interventions in preventing or delaying diabetes in high-risk individuals (30). The trial 

compared three treatment groups that were: standard care plus metformin, standard care 

plus placebo, and intensive lifestyle modification (30). Dietitians were considered an 

integral role in the programs application (30). The lifestyle intervention consisted of a 16-

module lifestyle change curriculum, and each participant was to complete this curriculum 

with a dietitian on an individual basis in the first 24 weeks of participation in the study 

(30). The curriculum included sessions on self-monitoring of diet and exercise, reducing 

fat intake, strategies for eating away from home, stress management, healthy eating to 

prevent diabetes, and ways to increase physical activity (30). Once the participants 

completed the first 24 weeks they moved onto a post-core curriculum phase (30). In this 

phase the dietitian was to contact the participant at least once per month to discuss weight 

loss intervention goals (30).  
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 The dietitians were able to tailor the intervention to the individual at this stage. 

While the dietitians were required to meet with the participant at least once per month, 

the dietitian had the freedom to meet with the participant once per week if that is what 

they felt was necessary for the participant's success in the program (30). Some 

participants received weekly sessions, while others only met once per month. Each 

dietitian used their individual counseling skills to build a bond with the participants to 

encourage the participants' success in overcoming their individual barrier to change (30). 

The dietitians tailored post-core classes to meet the needs of each individual participant, 

and the dietitian could choose from an approved list of classes provided to each center or 

create their own post-core class (30).  

 The results of the diabetes prevention program showed that the intensive lifestyle 

intervention group achieved a mean weight loss of 7% at 1 year of intervention and 

maintained a 5% weight loss at 3 years (30). The lifestyle intervention group had an 

average weight loss of 5.6 kg while the metformin group had an average weight loss of 

2.1 kg, and the placebo group had a loss of 0.1 kg (31). These results lead researchers to 

believe that dietitians can play a pivotal role in helping overweight and obese individuals 

meet their health and weight loss goals through a prescribed curriculum of diet and 

lifestyle strategies that can be individually tailored for different participant needs.  

 Another study looked at the efficacy of a dietitian intervention and lipid values in 

hyperlipidemic men with a history of niacin non-compliance. Niacin is widely prescribed 

for patients with a combined hyperlipidemia since it lowers VLDL and LDL while 

increasing HDL (32). Niacin is also poorly tolerated in some patients and can have a high 

non-compliance rate due to adverse side effects (32). The studies main outcome measures 
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were serum total cholesterol, low-density lipoprotein cholesterol, triglycerides, if the cost 

of medical nutrition therapy for 1 year would be less than lipid-lowering medications, and 

to evaluate if eight weeks of medical nutrition therapy is effective enough to remove a 

patient from lipid-lowering medications (32). The study looked at medical records of 73 

male veterans with hyperlipidemia and then screened by telephone for niacin compliance 

(32). The number of subjects that completed the study was 43 (32).  The subjects that 

self-reported discontinued use of a prescribed niacin regimen were then determined to be 

non-compliant (32). The participants had dietitian intervention visits at week 0, 2, 4, 6, 

and 7 (32).  

 The study resulted in significant reductions in total cholesterol, low-density 

lipoprotein cholesterol, total triglycerides, and BMI from baseline (32). There was not a 

control group in this study (32). There was also a significant increase in high-density 

lipoprotein levels (32). The researchers also conducted a cost savings analysis and found 

that medical nutrition therapy provided $638.35 net cost benefit per patient when 

compared with statin therapy (32). This study illustrates the efficacy of dietitian 

intervention when compared with pharmacology or standard care in hyperlipidemic 

patients.  

 A 12-month study conducted in 2004, by Wolf and associates evaluated a 

dietitian-led intervention to reduce waist circumference and weight in obese patients with 

type 2 diabetes. The study provided either a registered dietitian intervention (n=74) or 

standard care (n=73) (33). The participants that were assigned to a registered dietitian 

intervention received a total of 6 individual meeting, 6 one-hour small group sessions, 

and telephone communication with the dietitian case manager to assess waist 
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circumference, weight, lab results, patient care issues with physician, goal-setting, and 

nutrition education (33). The standard care participants were provided with educational 

materials and given the freedom to belong to other weight loss or diabetes care programs 

(33).  

 The results of the study indicated that the dietitian-led intervention group 

improved significantly over the standard care group in several areas (33). The dietitian 

intervention group had a mean weight change of -2.4kg, while the standard care group 

had a mean change of +0.6kg (33). The dietitian intervention group also had a mean 

change of -5.5cm for waist circumference while the standard care group had a mean 

change of -1.4cm (33). The dietitian intervention group also took fewer prescription 

medications per day (p=0.03). The health related quality of life questionnaire also 

indicated that the dietitian intervention group improved in 7 of the 9 domains when 

compared to the standard care group (p<0.05) (33). These results indicate that a 

registered dietitian-led intervention is superior to standard care in obese patients with 

type 2 diabetes (33). 

 Another study involving diabetic participants looked at the effect of the use of 

dietitian education on metabolic and cardiovascular health after a 24 month intervention 

(34). The participants studied were assigned to a control group with conventional 

endocrinologist follow up (n=50) or an on-site dietitian education intervention provided 

every 3 months with an annual endocrinologist follow up appointment (n=51) (34).  

 The results of the study showed that weight (p=0.04), BMI (p=0.009) and waist 

circumference (p=0.01) were significantly different between the control group and the 

dietitian education group (34).  Hemoglobin A1C was reduced significantly in the 
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dietitian education group when compared to the control group (p=0.04) with a drop of -

0.6% vs. the control -0.3% (34). The dietitian education group had improved energy 

intake as well with -548 kcal/day vs. the control -74 kcal/day (p=0.04) (34). The results 

from this study indicate that dietitian education should serve, at least in part, as standard 

care with annual endocrinologist follow-up to reduce risk of cardiovascular disease in 

diabetic patients (34).  

 A study conducted by Welty et al. examined the effect of onsite dietitian 

counseling of weight loss and lipid levels in an outpatient physician office (35). The 

study utilized a weight-loss program that focused on assessment of cardiovascular risk 

factors and lifestyle changes that included diet and exercise (35). The program used 

dietitian counseling on two occasions (35). The study stressed that the dietitian visits in 

this study are fully reimbursable and have strong implications for a cost-effective strategy 

to combat obesity (35).  

 The study included eighty overweight or obese patients, and all of the participants 

were assigned to treatment (35). This study did not utilize a control group, and the results 

of this study are significant (35). The participants (n=64) lost a total of 5.6% of total body 

weight at a mean follow-up point of 1.75 years, and 81% of participants maintained an 

average weight loss of 5.3% at 2.6 years (35). The participants also improved their lipid 

profile by lowering LDL cholesterol by 9.3%, increasing HDL by an average of 9.6%, 

and lowering triglycerides by an average of 34% (35).  

 These data show that dietitian education provided in an outpatient physician 

office provides significant reductions in weight and improvements in lipid profile (35). 
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The intervention utilized is also a fully reimbursable service indicating that cost-effective 

reimbursable approaches are available to combat obesity (35).  

Linking Treatments with Technology:  

 Social Cognitive Theory and Technology 

 Social cognitive theory is frequently used in weight-loss and physical activity 

interventions (36). Social cognitive theory asserts that the less individuals are aware of 

how their lifestyle affects their health, the less likely the individuals are to change those 

lifestyle factors (36). Knowledge of the effects of one's behavior creates a precondition 

for change, but self-influences are necessary to overcome the barriers to adopting new 

lifestyle behaviors (36).  

 The strongest self-influence, according to social cognitive theory, is perceived 

self-efficacy (36). Self-efficacy is one's belief that they are capable of completing a task 

(36). Having self-efficacy that one can complete a task or exercise self-control can make 

the difference between losing self-control and exercising it (36). Self-efficacy regulates 

motivation by influencing the goals individuals set for themselves (36). It also determines 

the commitment to the goal and the expectations the individual has when they reach that 

goal (36).  The individual's personal belief that they have the power to achieve their goals 

determines how long an individual will continue to try to reach that goal in the face of 

obstacles and failure (36).  

 Bandura has determined that there are four main sources of influence when 

developing beliefs about self-efficacy. The first source, and strongest, is through mastery 

experiences (36). Mastery experiences build a portfolio of successes and this strengthens 

a person's level of self-efficacy (36). The successes must come from experiences that 



  27 

challenge the individual by allowing them to overcome obstacles by persistent effort (36). 

If the success comes quickly and without obstacles the individual will expect quick 

results and will be easily overcome by failures (36).  

 The second source of building self-efficacy is through vicarious experiences (36). 

This source is also known as modeling. This is where an individual in a social situation 

sees a similar individual have success achieved by sustained effort to reach a goal (36). 

Modeling provides a social standard where an individual can judge their own capabilities 

as well as the model can teach the observer effective strategies for reaching a goal with 

environmental obstacles (36).  

 The third source of building self-efficacy is through social persuasion (36). If an 

individual is persuaded verbally that they are capable of mastering a given task they are 

more likely to put forth greater effort to accomplish that task (36). The fourth source is an 

individual's reliance on their somatic and emotional states when making decisions on 

their self-efficacy to complete a task. A person will evaluate their stress response, mood 

state, and strength and stamina when assessing their ability to complete a task (36). In 

order to increase an individuals’ self-efficacy it is important to foster positive mood 

states, and reduce physical and mental stressors (36). Social cognitive theory requires that 

individual’s set accurate goals and monitor their behavior in order to achieve those goals 

(36).  

 A study conducted by Palmeira et al. explored predicting short-term weight loss 

and the four leading health behavior change theories. The study subjects were overweight 

or obese women (n=142), older than 24 years of age, premenopausal and not currently 

pregnant, free from major disease, and have a BMI greater than 24.9 kg/m2 (22). The 
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women were randomized into one of four groups: Social Cognitive Theory (SCT), 

Theory of Planned Behavior (TPB), Transtheoretical Model (TTM), and Self-

Determination Theory (SDT) (22). The researchers found that the SCT and TTM groups 

represented the strongest models for weight management (p<0.001). In the SCT group 

changes in self-efficacy accounted for 20.5% of the weight change variance (22). Both 

the SCT and TTM theories include self-efficacy within the behavior change model (22).  

 A web-based randomized controlled trial was conducted by Collins et al. This 

study evaluated a commercial web-based weight loss and weight maintenance program in 

overweight and obese adults (23). The web-based weight loss and weight maintenance 

program was designed around the social cognitive theory of behavior change (23). The 

key components of social cognitive theory that were targeted in the program were: self-

efficacy (goal-setting, self-monitoring, body measurements, exercise, and diet), outcome 

expectations (knowledge of web-based components), modeling (interactive website 

demonstrations and features), and social support (forums, blogs, email contact, and 

feedback) (23). The participants were randomized to a control, basic, and enhanced 

program groups (23). The control group was a 12-week wait list; at the end of 12 weeks 

these participants were then randomized into one of the intervention groups. The basic 

group received free access to the study website with the following features: 

individualized daily calorie targets, online food and exercise diaries, weekly menu plans 

with a grocery list, weekly educational tips and challenges, online forums for social 

support, daily and weekly calculations of nutrition summaries and energy balance, 

weekly newsletters, self-monitoring of body weight and waist circumference reminders, 

goal-setting options with graphical display (23). The enhanced group received the basic 
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features plus these additional features: a personalized enrollment report which suggests 

weight loss goals and key behaviors the participant will need to change to reach the goals, 

weekly automated personal feedback for nutrition and exercise levels based on the 

participants entries into the online diary, weekly feedback on their current level of weight 

loss success, and a reminder schedule for diary compliance (23). The results showed that 

the basic and enhanced groups lost a significant amount of weight and had a significant 

reduction in waist circumference when compared with the control groups (23). The study 

also found significant between-group differences in the percentage of participants who 

lost  greater than or equal to 10% of their baseline weight (control: 0%, basic: 18%, 

enhanced 28%; p<0.001), suggesting that the enhanced version of the web-site allowed 

participants to lose the greatest amount of weight (23). The enhanced version group also 

had the least amount of participants that gained weight at 17% (p<0.001) (23). This study 

illustrates that social cognitive theory based weight loss interventions can be successful in 

an online format.  

 A study conducted by Cowan et al. sought to quantify the presence of health 

behavior theory constructs in iPhone apps that target physical activity. The study design 

was a content analysis of health behavior theory within iPhone applications used to target 

physical activity with the App Store's Health & Fitness category (37).  The researchers 

returned an initial 1,336 possible apps but after examining the apps for exclusion criteria 

the researchers evaluated 127 total applications. The coders downloaded the apps, 

explored all functions, and then used a theory-based instrument to do content analysis of 

each application for the top four behavior theories (Health Belief Model, Transtheoretical 

Model, Theory of Planned Behavior, and Social Cognitive Theory) (37). Social cognitive 
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theory accounted for 20.38% ± 3.40 (mean ± SD) of the behavior constructs in the top 

10% of applications (top 10% is based on the total theory score) (37). The Health Belief 

Model had the highest percentage in the top 10% of applications with 32.00% ± 4.54 

(mean ± SD) (37). The authors of this study concluded that the iPhone apps included very 

few behavior change constructs (37). The authors also indicated that there is an available 

opportunity for health professionals to partner with app developers to incorporate 

behavior change constructs into the iPhone apps (37). The available research suggests 

that a weight loss intervention that has social cognitive theory incorporated into the 

program increases participants success, and incorporating these constructs into the iPhone 

applications would allow for greater success when using an app for weight loss (22, 23).  
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CHAPTER 3 

METHODS 

Participants 

 Thirty healthy individuals with no unresolved medical conditions or recent 

changes in prescription medications, who were between the ages of 19 and 58 years of 

age, owned an iPhone, had a BMI > 24 kg/ m2, and desired to lose weight were recruited 

for this study. There were 130 responses to the study ad through Survey Monkey (see 

Appendix D for advertisement). Of those 130 responses, 46 individuals did not qualify 

from the initial screening criteria. The remaining 84 individuals were sent an email 

asking them to schedule an in-person visit for the final screening. Of the 84 individuals 

asked to participate, 36 were screened. Six individuals did not meet the study criteria. 

Participants were willing to track food intake daily for an eight week period via an app on 

their iPhone and travel to the downtown campus of Arizona State University on four 

separate occasions. The four research visits included the consenting visit prior to the start 

of the study and visits at study weeks 0, 4, and 8. The exclusion criteria included the use 

of any medications that affected weight status in the past three months, adherence to a 

weight loss diet plan within the past 3 months, and an unwillingness to provide a blood 

sample in a fasted state on three occasions (see Appendix E for Health History 

Questionnaire). All subjects provided written and informed consent prior to participation 

in the study (see Appendix A), and Arizona State University Institutional Review Board 

approved this research prior to initiation of recruitment (see Appendix B & C).  

 Study Protocol 
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 Eligible participants were randomized into three smartphone app groups. The 

feedback control (MP-C) participants (n=10) used the diet tracking smartphone app “My 

Daily Plate” that encourages users to record foods consumed each day to meet the 

USDA's MyPlate food recommendation guidelines 

(http://cookingdistrict.com/mydailyplate 'GigaChef, LLC'). The picture (PIC-C) 

participants (n=10) tracked their daily dietary intake by taking pictures of all foods and 

beverages ingested each day using the MyDietitian app (http://www.mydietitian.com 

'MyDietitian, LLC'). Body weight and physical activity is also tracked by the participant 

via a separate section of each app. The participant entered a daily weight from an at home 

scale to track weight change over time. The physical activity type and frequency is 

entered by the participant, and can be tracked over time within the app. While useful for 

the participant, body weight and physical activity was not tracked through the application 

by the researchers; rather, these factors were quantified at the test facility during study 

visits. Educational videos were available to view within the MyDietitian app if the user 

chose to view them. The picture plus registered dietitian (PIC-RD) participants (n=10) 

used the MyDietitian app described in the PIC-C group but also received daily feedback 

from a registered dietitian that specifically addressed the individual's daily dietary intake 

and eating patterns. The registered dietitans provided feedback based on the participants’ 

uploaded images of their meals, and were not provided any additional information about 

the participants’ goals regarding weight loss. The registered dietitians were trained to use 

their professional judgement when deciding how best to counsel the participants on their 

diet, and were not given specific guidelines for feedback. The participants did not have a 

direct link to communicate with the dietitans, although the participant was able to use the 
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description box feature on the app to provide more information about meals consumed. 

This feedback was in the form of a 3-4 sentence text message. The app has the capability 

to send the user a short video message, but this feature was not utilized during this study. 

The participants received only text feedback. All participants received generalized 

instructions on their respective iPhone app (see Appendix H, I, & J). For two consecutive 

days on three occasions during the trial (trial week 1, 4, and 8) participants were asked to 

log onto the ASA24 web site operated by the National Cancer Institute to record dietary 

intakes. The website provides data entry instructions to the user as the website is being 

used, no additional instructions were provided to the participants. At each study visit, 

participants were weighed on a calibrated Tanita scale (model #TBF300A, Tanita Corp. 

Arlington Hts, IL) and height (visit 1 only), waist circumference, and hip circumference 

were recorded. The participants' blood pressures were also taken at each visit with a 

Medline blood pressure cuff (model #MDS2001, Mundelein, IL) . For this measure, the 

participants' upper arm was bare and supported, and the cuff was placed approximately 

one inch above the bend in the elbow. All participants were sitting in a chair with their 

back supported, legs uncrossed, and feet on the floor. A fasting blood sample (2 TBLS) 

was collected on three occasions (trial visits 2, 3 & 4) and analyzed for bio-markers of 

health including fasting blood glucose, insulin, blood cholesterol, lipid panel (total 

triglycerides, HDL, CRP (a measure of inflammation in the body)), and A1c (a diabetes 

risk assessment measure) (see appendices N-K). Blood samples were collected from 

serum and plasma in a red top tube (no additive), EDTA, and Na Fluoride vacutainer 

tubes. A1c was analyzed on whole blood from the EDTA sample. Samples were spun at 

3000rpm for fifteen minutes and plasma and serum aliquots were saved in microfuge 
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tubes and frozen at -80 degrees until analysis. Insulin was measured on serum. Lipids and 

CRP were measured on EDTA plasma, and glucose was measured on Na Fluoride 

plasma. Participants were also asked to fill out a validated physical activity questionnaire 

(38) on trial weeks 1, 4, and 8 (Appendix F). All participants that completed the trial 

filled out an exit survey on trial week 8 (Appendix G). Participants were also asked to fill 

out a physical activity questionnaire on trial weeks 1, 4, and 8 (Appendix F). All 

participants that completed the trial filled out an exit survey on trial week 8 (Appendix 

G). 

  The participants' compliance was determined by the number of days completed. 

The PIC-C and PIC-RD groups were considered compliant for the day if the participant 

uploaded at least one picture onto the MyDietitian app. The MP-C group was considered 

compliant if they emailed a picture of their MyPlate at the end of the day to the 

researcher. Adherence to protocol was encouraged by sending all participants weekly 

emails encouraging them to continue with the study and thanking them for their 

participation. The participants also received a $15 Target gift card at the fourth-week visit 

and at the eight-week visit to encourage attendance at follow-up visits during the trial 

(See Appendix R for detailed timeline). 

 Statistical Analysis 

 All data were analyzed using The Statistical Package for the Social Sciences 

(SPSS 18.0 for Windows, SPSS Inc., Chicago, IL). Mean, standard deviation, and range 

of data are reported using descriptive statistics. Data were checked for normality and 

transformed if needed to achieve normality. Repeated measures ANOVA was used to 

examine difference between groups over time. Due to a small sample size the non-
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parametric Kruskal-Wallis Test was used to assess if there was a significant mean 

difference between groups over time. Baseline data by group were assessed using 

Oneway ANOVA; nominal data by group were assessed using Pearson's Chi Square 

analysis. 
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CHAPTER 4 

RESULTS 

Thirty participants with iPhone smartphones were recruited into this study to 

determine if feedback from a registered dietitian while using an iPhone app for dietary 

tracking would improve weight, biomarkers of health, and adherence to dietary tracking 

(PIC-RD) when compared to participants tracking with pictures alone (PIC-C) or an 

iPhone app designed to mimic the USDA's MyPlate (MP-C). Thirty participants began 

the trial and during the trial six participants declined to continue to participate, leaving 

twenty-four participants that completed the eight week trial. Five of the six participants 

felt it was too time consuming to continue to meet on campus for follow-up appointments 

and one subject switched phone plans and no longer owned an iPhone. All subjects were 

recruited via an online survey with distribution through the Arizona State University list-

serves. After completing an initial screening the participants were randomized into one of 

three groups; MP-C (n=10), PIC-C (n=10), and PIC-RD (n=10). There was no significant 

mean difference in demographics (Table 1) or anthropometric characteristics (Table 2) 

between the groups.  
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Table 1: Demographic Data 

 MP-C 
 (n=10) 

PIC-C 
(n=10) 

PIC-RD 
(n=10) 

P-Value** 

Age 27.1 +/- 6.0 28 +/- 8.9 28.8 +/- 11.3 0.602 

Gender 
    Male 
    Female 

 
3 
7 

 
3 
7 

 
3 
7 

 
1.000 

Education 
    Some College 
    College Graduate 

 
4 
6 

 
6 
4 

 
7 
3 

 
0.387 

Ethnicity 
    Hispanic or Latino 
    Not Hispanic or Latino 

 
1 
9 

 
3 
7 

 
2 
8 

 
0.535 

Race 
    American Indian/Alaskan Native 
    African American 
    White 
    Asian 
    Other 

 
1 
2 
7 
0 
0 

 
0 
0 
9 
1 
0 

 
0 
0 
9 
0 
1 

 
 
0.243 

Smoker 
    Yes 
    No 
    Previously smoked, but quit 

 
0 
7 
3 

 
0 
9 
1 

 
1 
7 
2 

 
0.501 

Medications 
    Yes 
    No 

 
3 
7 

 
3 
7 

 
2 
8 

 
0.843 

**Pearson's Chi Square 
 
Table 2: Anthropometric Characteristics Initial Screening 

 MP-C (n=10) PIC-C (n=10) PIC-RD (n=10) P-Value** 

Waist (in) 38.3 +/- 7.2 39.7 +/- 7.4 38.6 +/- 4.2 0.871 

Weight (lbs) 195.5 +/- 48.6 197.5 +/- 62.2 195.4 +/- 29.4 0.994 

Hip (in) 46.1 +/- 7.6 45.8 +/- 7.0 45.6 +/- 2.3 0.984 

Systolic Blood 
Pressure 

123.6 +/- 17.4 122.5 +/- 13.7 122.6 +/- 9.4 0.981 

Diastolic Blood 
Pressure 

76.7 +/- 9.7 84.2 +/- 10.7 79.1 +/- 9.1  0.236 

Body Mass 
Index 

31.4 +/- 7.3 32.5 +/- 8.1 30.3 +/- 3.4 0.754 

Body Fat (% 
weight) 

34.4 +/- 9.1 36.9 +/- 5.9 36.9 +/- 6.7 0.683 

Exercise (MET) 26.7 +/- 18.3 31.7 +/- 31.0 28.0 +/- 19.6 0.887 
**One-Way ANOVA 
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 There was no significant difference in attrition rates between groups. 100% of the 

MP-C group, 70% of the PIC-C group, and 70% of the PIC-RD completed the eight week 

study. There was an overall completion rate of 80%. There was no significant mean 

difference in anthropometric characteristics between groups at the completion of the eight 

week trial (Table 3).  At the completion of the 8-week trial, body weight did not change 

among groups (p=0.896) or over time (p=0.998) (Figure 1). Similarly, body fat did not 

change among groups (p=0.298), but body fat tended to increase in all participants over 

time p=0.055) (Figure 2).  Waist and hip circumferences did not change among groups; 

however, both measures decreased significantly over time in all participants (p<0.001).   
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Table 3: Anthropometric Characteristics Before and After Treatment 

 MP-C (n=10) PIC-C (n=7) PIC-RD (n=7) P-Value** 
Group 

Interaction 

P-Value*** 
Time 

Waist (in) Pre: 38.3 +/- 6.7 
Post: 37.2 +/- 6.4 
Median ∆: -1.25 

Pre: 41.8 +/- 9.7 
Post: 40.2 +/- 10.8 
Median ∆: -1.50 

Pre: 37.7 +/- 4.6 
Post: 36.9 +/-5.0 
Median ∆: -0.50 

0.529 <0.001 

Weight 
(lbs) 

Pre: 195.8 +/- 48.6 
Post: 196.0 +/- 47.3 
Median ∆: 0.10 

Pre: 206.5 +/- 70.3 
Post: 207.3 +/- 71.9 
Median ∆: 0.80 

Pre: 194.8 +/- 28.5 
Post: 193.8 +/- 27.8 
Median ∆: 0.80 

0.896 0.998 

Hip (in) Pre: 46.4 +/- 7.2 
Post: 45.0 +/- 6.7 
Median ∆: -1.75 

Pre: 45.9 +/- 7.4 
Post: 44.7 +/- 8.2 
Median ∆: -1.5 

Pre: 45.6 +/- 2.1 
Post: 44.2 +/- 2.1 
Median ∆: -0.50 

0.864 <0.001 

Systolic 
Blood 
Pressure 

Pre:112.2 +/- 13.1 
Post: 115.7 +/- 10.1 
Median ∆: 5.00 

Pre: 125.1 +/- 19.3 
Post: 123.9 +/- 17.2 
Median ∆: -3.00 

Pre: 109.9 +/- 5.3 
Post: 113.4 +/- 7.5 
Median ∆: 3.00 

0.391 0.419 

Diastolic 
Blood 
Pressure 

Pre: 71.1 +/- 8.8 
Post: 72.7 +/- 9.3 
Median ∆: 1.50 

Pre: 84.3 +/- 14.6 
Post: 84.4 +/- 13.2 
Median ∆: 0.00 

Pre: 74.4 +/- 5.1 
Post: 77.7 +/- 11.8 
Median ∆: -2.00 

0.904 0.735 

Body Mass 
Index 

Pre: 31.4 +/- 7.2 
Post: 31.5 +/- 7.1 
Median ∆: 0.00 

Pre: 33.6 +/- 9.3 
Post: 33.7 +/- 9.5 
Median ∆: 0.10 

Pre: 29.4 +/- 3.2 
Post: 29.3 +/- 3.0 
Median ∆: 0.10 

0.921 0.910 

Body Fat 
(% weight) 

Pre: 35.5 +/- 9.5 
Post: 36.8 +/- 8.4 
Median ∆: 1.60 

Pre: 37.5 +/- 7.0 
Post: 39.3 +/- 7.4 
Median ∆: 0.40 

Pre: 35.9 +/- 6.8 
Post: 35.8 +/- 6.2 
Median ∆: -0.10 

0.298 0.055 

Exercise 
(MET) 

Pre: 29.7 +/- 21.5 
Post: 33.3 +/- 27.4 
Median ∆: 3.50 

Pre: 41.7 +/- 42.0 
Post: 39.7 +/- 36.3 
Median ∆: -3.00 

Pre: 25.9 +/- 15.7 
Post: 33.6 +/- 33.0 
Median ∆: 0.00 

0.833 
 

0.340 

Adherence 
% 

69.3 +/- 23.5 53.0 +/- 27.5 68.3 +/- 38.1 0.47  

There was a significant mean difference from initial screening in SBP (p<0.001) and 
%Fat (p<0.001) using a paired sample t-test, there was no significant difference between 
groups. 
MET=standard metabolic equivalent unit used to estimate the amount of oxygen used by 
the body during physical activity. 
**Kruskal-Wallis Test 
***Repeated Measures ANOVA 
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Figure 1: Change in Weight
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Figure 2: Change % Body Fat
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 There was no significant change in blood biomarkers between groups at the 

completion of the eight week trial (Table 4). However, HDL cholesterol rose significantly 

(+6%), hemoglobin A1c fell significantly (-3%) in the participants overall during the trial 

(P<0.05; Table 4), and there was a trend towards significance between groups for glucose 

(p=0.084). 
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Table 4: Blood Biomarkers of Health Before and After Treatment 
 MP-C (n=10) PIC-C (n=7) PIC-RD (n=6) P-Value** 

Group 
Interaction 

P-Value 
*** 

Time 

Cholesterol 
(mg/dL) 

Pre: 173.8 +/- 35.7 
Post: 176.3 +/- 39.3 
Median ∆: 4.25 

Pre: 163.6 +/- 35.9 
Post: 167.6 +/- 28.0 
Median ∆: 2.50 

Pre: 158.4 +/- 21.6 
Post: 162.0 +/- 32.3 
Median ∆: -0.50 

0.973 0.577 

HDL 
(mg/dL) 

Pre: 53.8 +/- 19.0 
Post: 57.4 +/- 17.4 
Median ∆: 1.5 

Pre: 42.4 +/- 12.8 
Post: 45.9 +/- 16.9 
Median ∆: 3.50 

Pre: 48.8 +/- 7.9 
Post: 50.6 +/- 11.6 
Median ∆: 1.75 

0.813 0.012 

Triglyceride 
(mg/dL) 

Pre: 122.1 +/- 59.3 
Post: 97.2 +/- 51.5 
Median ∆: -14.91 

Pre: 123.7 +/- 79.0 
Post: 130.0 +/- 66.5 
Median ∆: 6.73 

Pre: 93.7 +/- 30.7 
Post: 96.6 +/- 29.2 
Median ∆: 1.14 

0.179 0.820 

LDLc 
(mg/dL) 

Pre: 95.6 +/- 29.5 
Post: 99.5 +/- 35.0 
Median ∆: 3.37 

Pre: 96.5 +/- 32.0 
Post: 95.7 +/- 25.6 
Median ∆: -5.61 

Pre: 90.8 +/- 13.9 
Post: 92.1 +/- 19.4 
Median ∆: -2.50 

0.768 0.516 

CRP (mg/L) Pre: 4.5 +/- 5.7 
Post: 3.8 +/- 4.4 
Median ∆: -0.18 

Pre: 4.6 +/- 4.7 
Post: 4.8 +/- 5.1 
Median ∆: 1.40 

Pre: 7.2 +/- 8.8 
Post: 5.9 +/- 7.5 
Median ∆: -0.82 

0.358 0.697 

Glucose 
(mg/dL) 

Pre: 92.1 +/- 5.4 
Post: 94.0 +/- 7.1 
Median ∆: 2.50 

Pre: 100.9 +/- 13.8 
Post: 101.2 +/- 14.9 
Median ∆: 2.00 

Pre: 88.1 +/- 3.6 
Post: 86.3 +/- 4.1 
Median ∆: -1.50 

0.084 0.930 

Insulin 
(uU/ml) 

Pre: 14.2 +/- 8.0 
Post: 13.4 +/- 6.7 
Median ∆: 0.34 

Pre: 24.0 +/- 22.4 
Post: 24.1 +/- 22.4 
Median ∆: -1.34 

Pre: 14.4 +/- 5.8 
Post: 15.1 +/- 5.7 
Median ∆: 0.78 

0.685 
 

0.895 

HOMA-IR Pre: 3.3 +/- 2.1 
Post: 3.2 +/- 1.8 
Median ∆: 0.13 

Pre: 6.6 +/- 7.5 
Post: 6.5 +/- 7.5 
Median ∆: -0.08 

Pre: 3.2 +/- 1.4 
Post: 3.3 +/- 1.4 
Median ∆: 0.12 

0.864 0.924 

A1c Pre: 5.1 +/- 0.3 
Post: 5.0 +/- 0.3 
Median ∆: -0.15 

Pre: 5.4 +/- 0.4 
Post: 5.2 +/- 0.4 
Median ∆: -0.20 

Pre: 5.0 +/- 0.2 
Post: 5.0 +/- 0.3 
Median ∆: -0.10 

0.736 0.002 

There was no significant mean difference between groups at baseline. One participant in 
the PIC-RD group was unable to give blood. 
HOMA-IR=Homeostasis model assessment-estimated insulin resistance ((fasting plasma 
insulin x fasting plasma glucose)/ 22.5) 
LDLc=total cholesterol – (HDL + Triglycerides/5) 
**Kruskal-Wallis Test 
***Repeated Measures ANOVA 
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Figure 4: Change A1c
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Figure 5: Change Glucose
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An exit survey was given at the completion of the eight week trial. The exit 

survey consisted of seven statements. Each statement required the participant to mark on 

a line showing how strongly they agreed or disagreed with the statement listed. The 

higher the score, the more the participant agreed with the statement listed (Table 5). 

There was a significant mean difference between the MP-C and PIC-RD group for 

statement 1 (p=0.018). The statement was “Using the iPhone app was helpful in keeping 

me on track toward my weight loss goal”. The PIC-RD group agreed with this statement 

significantly more than the MP-C group (p=0.018).  

Table 5: Exit Survey 
 MP-C (n=10) PIC-C (n=7) PIC-RD (n=7) P-Value* 

1. Using the iPhone app was helpful in keeping me on track toward my weight loss goal.  
 -1.45 +/- 5.16 1.58 +/- 2.86 3.23 +/- 0.06 0.049** 

2. The app I used for recording my daily food intake was too time consuming to be practical.  
 -1.85 +/- 4.64 -2.39 +/- 2.85 -1.45 +/- 4.66 0.917 

3. I was more aware of my eating habits because I was recording my food intake.  
 3.34 +/- 3.21 1.86 +/- 2.61 4.51 +/- 4.25 0.359 

4. I am more confident in my ability to lose weight after participating in this study.  
 -1.07 +/- 3.59 0.80 +/- 3.40 2.19 +/- 2.82 0.156 

5. I have learned much about my food habits and my eating has improved by participating in this 
study. 

 

 1.53 +/- 3.49 0.14 +/- 4.17 2.94 +/- 2.66 0.344 
6. I will continue to record my food intake after the study is over.  
 1.74 +/- 4.20 0.66 +/- 3.50 0.18 +/- 4.01 0.709 

7. Having a dietitian providing feedback to my diet on a daily basis was (or would have been) 
beneficial. 

 

 4.06 +/- 2.51 3.33 +/- 3.25 5.09 +/- 3.15 0.540 
*One-Way ANOVA 
** Significant mean difference between MP-C and PIC-RD group (p=0.018, LSD post-
hoc) 
 
 Participants’ diets were analyzed over the eight week period using 24-hour diet 

recalls that were entered into the ASA24 database at baseline, 4 weeks, and 8 weeks. The 

participants in all groups significantly reduced their mean energy intake from baseline at 
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the completion of the 8 week trial (p=0.022). There was no significant change in the other 

measures of diet quality over the eight week period or between groups (Table 6). 

Table 6: Diet Quality 
 MP-C 

0 (n=6)  4 (n=6) 8 (n=4) 
PIC-C 
0 (n=4)  4 (n=4) 8 (n=3) 

PIC-RD 
0 (n=3)  4 (n=3) 8 (n=2) 

P-
Value* 
Time 

P-Value* 
Group 
Interaction 

Energy(kcal) 
0 Weeks 
4 Weeks 
8 Weeks 

 
1654.7+/-903.4  
1390.7+/-490.9  
1033.8+/-398.5  

 
2084.2+/-312.6  
1550.1+/-391.7 
1541.4+/-295.1 

 
2616.1 +/- 1200.4 
1746.3 +/- 604.9 
2025.7 +/- 84.8 

 
0.022 

 
0.865 

 Fat%energy 
0 Weeks 
4 Weeks 
8 Weeks 

 
30.6 +/- 8.1 
29.2 +/- 16.0 
26 +/- 14.7 

 
33.5 +/- 9.7 
40.4 +/- 9.7 
31.6 +/- 3.5 

 
38.8 +/- 2.4 
41.1 +/- 7.1 
46.8 +/- 14.4 

 
0.715 

 
0.743 

Vitamin C 
(mg/1000kcal) 
0 Weeks 
4 Weeks 
8 Weeks 

 
 
36.2 +/- 49.9 
63.26 +/- 101.0 
72.0 +/- 75.6 

 
 
37.3 +/- 20.4 
29.7 +/- 15.4 
18.5 +/- 22.4 

 
 
23.0 +/- 23.9 
41.8 +/- 14.4 
25.8 +/- 11.6 

 
 
0.625 

 
 
0.900 

Fiber 
(g/1000kcals) 
0 Weeks 
4 Weeks 
8 Weeks 

 
 
12.7 +/- 8.9 
16.4 +/- 18.4 
11.3 +/- 4.2 

 
 
10.1 +/- 2.5 
7.6 +/- 1.0 
7.3 +/- 1.0 

 
 
7.77 +/- 2.1 
9.20 +/- 2.7 
5.86 +/- 3.0 

 
 
0.311 

 
 
0.962 

Sodium 
(mg/1000kcal) 
0 Weeks 
4 Weeks 
8 Weeks 

 
 
1814.4 +/- 494.7 
2286.3 +/- 748.5 
1887.2 +/- 141.8 

 
 
1635.5 +/- 224.3 
2115.7 +/- 690.4 
1697.7 +/- 367.3 

 
 
1835.9 +/- 403.2 
1718.5 +/- 309.5 
2257.8 +/- 349.6 

 
 
0.421 

 
 
0.486 

Sugar 
(g/1000kcal) 
0 Weeks 
4 Weeks 
8 Weeks 

 
 
47.2 +/- 27.1 
59.1 +/- 52.1 
41.0 +/- 14.9 

 
 
52.0 +/- 25.4 
40.1 +/- 21.3 
54.4 +/- 23.9 

 
 
31.4 +/- 13.9 
29.6 +/- 17.6 
35.2 +/- 26.9 

 
 
0.996 

 
 
0.839 

*Two-Way ANOVA 
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Figure 6: Adherence & Weight Loss - All Participants
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 Adherence to self-monitoring was assessed at the completion of the trial. The 

researchers obtained a daily upload log from the MyDietitian app developers. The 

participants in these groups were considered adherent for the day if they uploaded at least 

once during the day. The MP-C group was asked to email a picture of their MyPlate at 

the end of each day. The MP-C group participants were considered adherent for the day if 

they sent an email containing a picture of their MyPlate. Adherence to the phone app 

explained 29% of the variation in all of the study participants' weight change, and there 

was a significant correlation between % adherence and weight change when all groups 

were combined (r=0.536, p=0.007). There was not a significant difference in adherence 

between groups (p=0.467). The correlation between % adherence and weight change 

shows a trend towards significance in the feedback control group (p=0.095) and the PIC-

RD group (0.110). 
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CHAPTER 5 

DISCUSSION 

Widely marketed techniques for weight management have been embraced by the 

general public. It is currently estimated that in 2013 the United States weight loss market 

will reach a value of $66.5 billion per year (39). While the weight loss market is largely 

composed of weight loss supplements, food products, diet drugs, and diet programs; 

market researchers anticipate more technology-based weight loss programs to appear in 

the 2013 market (39). In 2012, Flurry reported that there are 165 million active Android 

and Apple devices in the United States and that these devices are used by 78% of the 

adult population ages 15-64 (40). These mobile devices are now being used to target 

weight loss. It is estimated that by 2017, the mobile health app market will be worth 

upwards of $26 billion dollars (41). Currently there are more than 97,000 mobile apps 

available related to health and fitness (41). While this market is becoming very profitable, 

there is very little research published on the value of smartphone apps for weight loss. At 

this time, there is no available published research on the use of a smartphone app with 

feedback from a registered dietitian for dietary intake tracking and weight loss.  

 This research compared the use of a new dietary self-monitoring smartphone app 

(MyDietitian) with and without the feedback of a registered dietitian to a feedback 

control app that encouraged adherence to the USDA's MyPlate dietary guidelines. We 

hypothesized that the use of the smartphone app with feedback from a registered dietitian 

would provide a significant improvement in weight loss and bio-markers of health when 

compared to the non-feedback and feedback control app groups. We also hypothesized 

that the use of the smartphone application with feedback from a registered dietitian would 
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improve adherence to dietary tracking when compared to the non-feedback and feedback 

control group. Finally, we hypothesized that the use of the smartphone application with 

feedback from a registered dietitian would improve diet quality when compared to the 

non-feedback and feedback control group. 

 All study participants had a desire to lose weight and had a BMI of at least 24 

kg/m2. The participants were not provided advanced training on their assigned phone 

application. The study was designed to mimic free-living individuals that downloaded 

apps for personal use. There was no significant difference in demographic or 

anthropometric characteristics between groups. All participants were sent weekly emails 

thanking them for their participation in the study.  

   All participants were assessed for anthropometric characteristics and blood bio-

markers of health on three separate occasions (week 0, 4, 8).  All of the groups 

significantly reduced their waist and hip circumference (p<0.001) at the completion of 

the trial.  All of the groups significantly increased HDL levels (p=0.012), decreased A1C 

levels (p=0.002), and decreased 24-h calorie intakes at the completion of the trial. 

However, there were no significant differences between groups in any of the 

anthropometric markers or blood bio-markers of health. 

 The results indicate that while significance was not found the PIC-RD group was 

the only diet group to lose weight. A study conducted with a larger sample size may 

produce significant results.  A power calculation based on data derived from this 

investigation indicates that ~17 participants per group are necessary to observe a 4lb 

weight change between groups over 8 weeks at 80% power. However, 250 participants 
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per groups are necessary if the change in weight is only expected to be 1 pound between 

groups.  

 The energy intake and diet quality of the participant were analyzed over the eight 

week period by having the participants enter 24-hour diet recalls into the ASA24 

database at baseline, 4 weeks, and 8 weeks. Overall, participants significantly reduced 

their mean energy intake at trial week 8 versus baseline (p=0.022). There was no 

significant change in measures of diet quality (vitamin C, fiber, sodium, and sugar) over 

the eight week period or between groups. The lack of change in diet quality may be due 

to the low number of complete 24-hour diet recalls. At baseline only 60% of the MP-C, 

40% of the PIC-C, and 30% of the PIC-RD group participants completed the 24-hour diet 

recalls. At the completion of the study 40% of the MP-C, 30% of the PIC-C, and 20% of 

the PIC-RD group participants completed the 24-hour diet recalls..  

 At the completion of the study the participants were asked to complete an exit 

survey. There was a significant mean difference between the MP-C and PIC-RD group 

for statement 1 (p=0.018). The statement was “Using the iPhone app was helpful in 

keeping me on track toward my weight loss goal”. The PIC-RD group agreed with this 

statement significantly more than the MP-C group (p=0.018).  This is most likely due to 

the differences in the iPhone apps themselves. It is likely that the MyDietitian app was 

more user friendly and had more useful features which gave the users the perception that 

the app was more helpful. 

 Adherence to self-monitoring for the PIC-C and PIC-RD groups were assessed at 

the completion of the trial. The researchers obtained a daily upload log from the 

MyDietitian application developers. The participants in these groups were considered 
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adherent for the day if they uploaded at least once in the day assessed. The MP-C group 

was asked to email a picture of their MyPlate at the end of each day. The MP-C group 

participants were considered adherent for the day if they sent an email containing a 

picture of their MyPlate.  Adherence was 69.33% ±23.50%, 68.27% ±38.08, and 52.97% 

±27.50% for the MP-C, PIC-RD, and PIC-C groups respectively. There was no 

significant difference in adherence between groups (p=0.467).   

  Adherence to self-monitoring was further assessed by separating participants into 

two groups based on the criteria of having less than 50% or greater than 50% adherence 

to self-monitoring. A significant difference in weight loss was found between the high 

and low adherence groups (p=0.046). The group that adhered to self-monitoring greater 

than 50% of the time had an average weight loss of 1.7 pounds while the group that 

adhered to self-monitoring less than 50% of the time had an average weight gain of 2.7 

pounds. These results were supported by a previous study conducted by Kong et al.. The 

study conducted by Kong et al. found that women who were in the 75th percentile for 

food journaling had a 3.7% greater weight loss than the women in the 25th percentile for 

food journaling (3). The women in the 75th percentile also had a 2.7% greater weight loss 

than the women who did not comply with food journaling (3). These results are also 

consistent with research conducted with the National Weight Control Registry. The 

NWCR identified that a key component of successful weight loss and long-term weight 

maintenance was consistent self-monitoring and recording of dietary intake (27). 

 Adherence to self-monitoring as a weight loss tool has been widely supported by 

previous studies (3, 4, 6, 9). The significant difference in weight loss found between the 

low and high adherence groups (without a significant difference between phone 
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application groups) indicates that regardless of the phone application used, adherence to 

self-monitoring is the key for successful weight loss.  

 The Cochran Collaboration's review article published in 2012 found that while a 

computer-based intervention was superior to a minimal intervention, the in-person 

treatment group was superior to both the minimal and the computer-based intervention 

groups (28). A feasibility study conducted by Campbell et al. found that diet and lifestyle 

interventions led by registered dietitians could be a feasible strategy to improve outcomes 

in overweight and obese cancer patients (29). The participants in this study received 16 

group-based sessions led by registered dietitians (29). The Diabetes Prevention Program 

also found that dietitians can play a pivotal role in lifestyle interventions (30). While the 

results from these studies indicate that interventions conducted by registered dietitians are 

effective they also indicate that the level of feedback provided by the MyDietitian 

application may have been lacking. Both the Campbell study and the Diabetes Prevention 

Program utilized a 16 session lifestyle change curriculum (29,30). The Diabetes 

Prevention Program also used individual sessions once per month after the initial 16 

sessions were completed (30). The individual sessions allowed the dietitians to tailor the 

intervention to the participant, and allowed them to utilize their counseling skills to build 

a bond with the person (30). While the MyDietitian application provided feedback to the 

PIC-RD participants, feedback was 3-4 sentences per day only and participants were not 

allowed to actively interact with their dietitian which may have reduced the ability for the 

dietitian to build a bond with the participant.  

 The study conducted by Collins et al. also indicated that the features available to 

the PIC-RD group could be further enhanced to allow for greater adherence and weight 
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loss. Collins et al. developed a web-based intervention based on social cognitive theory 

of behavior change (23). This intervention included access to the following features for 

the basic group:  individualized daily calorie targets, online food and exercise diaries, 

weekly menu plans with a grocery list, weekly educational tips and challenges, online 

forums for social support, daily and weekly calculations of nutrition summaries and 

energy balance, weekly newsletters, self-monitoring of body weight and waist 

circumference reminders, goal-setting options with graphical display (23). The enhanced 

group had access to all the basic features plus these additional features:  a personalized 

enrollment report which suggests weight loss goals and key behaviors the participant will 

need to change to reach the goals, weekly automated personal feedback for nutrition and 

exercise levels based on the participants entries into the online diary, weekly feedback on 

their current level of weight loss success, and a reminder schedule for diary compliance 

(23). Collins et al. found significant between-group differences in the percentage of 

participants who lost  greater than or equal to 10% of their baseline weight (control: 0%, 

basic: 18%, enhanced 28%; p<0.001), suggesting that the enhanced version of the web-

site allowed participants to lose the greatest amount of weight (23) The MyDietitian app 

is lacking in the above listed online features, and including these features could increase 

the effectiveness of this application for weight loss and health. 

 Including features in iPhone apps that incorporate behavior change constructs 

may increase the effectiveness of iPhone apps and weight loss. Cowan et al. evaluated 

127 total iPhone apps for the presence of health behavior theory constructs and found that 

very few iPhone apps included health behavior theory (37). The research available 

suggests that a weight loss intervention that includes social cognitive theory into the 



  52 

program increases participants’ success (22, 23). MyDietitian could benefit from 

incorporating health behavior theory into the application.  

 There were several limitations present in this study. The sample sizes were small 

which greatly reduced the power to observe significant changes in the outcome measures. 

Adherence to protocol was low reducing the internal validity; however, the study was 

designed to mimic natural use of the apps. The information provided by the registered 

dietitians to the PIC-RD participants may not have been consistent in that group. Each 

PIC-RD participant was randomly assigned to a registered dietitian and multiple 

dietitians were used. The level of counseling and type of nutritional information provided 

to each of the participants likely varied between individuals.  

 The participants were recruited from the Arizona State University list-serves 

which created a level of homogeneity that would not exist in a larger sample from the 

general population. The study also does not address individuals that own a smartphone 

brand other than an Apple iPhone. The study only included individuals from the 

southwest and cannot be generalized to the elderly, children, and individuals that live in 

other parts of the United States or worldwide.  
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CHAPTER 6 

CONCLUSION 

Our study utilized two different iPhone apps in three different groups to track 

dietary intake. Two groups used the MyDietitian iPhone app and one group used the 

MyPlate iPhone app. The purposes of this study was to compare the use of the new 

dietary self-monitoring iPhone app (MyDietitian) with and without the feedback of a 

registered dietitian against the feedback control app MyPlate to assess the differences in 

adherence, anthropometric characteristics, diet quality, and bio-markers of health 

between groups. All of the groups had a significant reduction in waist and hip 

circumference, a significant increase in HDL and a significant decrease in A1c, and a 

reduction in their calorie intake during the length of the study. There was no significant 

difference between groups. The individuals that lost the largest amount of weight were 

the individuals that had adherence to self-monitoring greater than 50% of study days. 

These results indicate that regardless of which iPhone app the participant is using, the 

more an individual uses self-monitoring the greater the successes in terms of weight loss. 

This study indicates that adherence to self-monitoring is the key for weight loss success. 

App developers should incorporate ways to increase self-monitoring adherence into 

weight loss phone apps. Future studies exploring ways to increases self-monitoring of 

diet within iPhone applications are needed. 
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CHAPTER 7 

FUTURE DIRECTIONS 

App developers should incorporate ways to increase self-monitoring adherence 

into weight loss phone apps. App developers could utilize smartphone features that allow 

the app to periodically remind the individual to record daily meals and snacks. The app 

could also reward the individual through a point system within the app when a defined 

level of adherence to dietary tracking is reached. Allowing the individual to self-monitor 

eating behaviors in a fun and engaging way may lead to more successful weight loss 

through smartphone apps. In the future, smartphone apps developed for weight loss may 

be built with social cognitive theory as a foundation providing individuals with a readily 

accessible weight management tool.  
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Can your iPHONE help you eat better and lose weight? 
HELP US FIND OUT 
INVESTIGATORS FROM THE NUTRITION PROGRAM AT ARIZONA STATE 
UNIVERSITY 
ARE RECRUITING VOLUNTEERS (20-70 y of age) to test iPhone diet apps 
  
IF YOU CURRENTLY OWN AN iPHONE AND ARE OVERWEIGHT AND 
DESIRE TO LOSE WEIGHT, YOU MAY QUALIFY FOR THIS TRIAL 
  
THIS STUDY WILL EVALUATE THE USEFULNESS OF iPHONES APPS AS 
TOOLS TO HELP INDIVIDUALS ADHERE TO WEIGHT LOSS DIETS 
  
Participation will include: 
•       Using the iPhone app daily for 8 weeks to record food consumed 
•       Meeting with trial investigators on four occasions at the ASU Downtown 
campus 
•       Being weighed and measured, and providing fasting blood samples on 3 
occasions 
  
You will receive the app at no charge during the trial and $30 in gift cards to 
Target if you participate in this trial  
INTERESTED?  Please complete our online survey at:  
https://www.surveymonkey.com/s/ASUiPhoneStudy 
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CON PIC PIC-RD 

Week 0 
Assigned Group 

Completed ASA24 
Physical Activity Questionnaire

Trained on MyPlate App 
Anthropometric Measure 

Fasting Blood Sample 
(n=10) 

 

Initial Interview (n=30) 
Completed Health History Questionnaire 

Signed Informed Consent, 
 Anthropometric Measures Taken,  

ASA24 Instructions 

Week 0 
Assigned Group 

Completed ASA24 
Physical Activity Questionnaire

Trained on MyDietitian App 
Anthropometric Measure 

Fasting Blood Sample 
(n=9) 

Randomized Group Assignment
(n=10 in CON, PIC, PIC-RD) 

Week 0 
Assigned Group 

Completed ASA24 
Physical Activity Questionnaire

Trained on MyDietitian App 
Anthropometric Measure 

Fasting Blood Sample 
(n=9) 

Week 4 
Anthropometric Measure 

Physical Activity Questionnaire
Fasting Blood Sample 
$15 Target Gift Card 

(n=10) 

Week 4 
Anthropometric Measure 

Physical Activity Questionnaire
Fasting Blood Sample 
$15 Target Gift Card 

(n=8) 

Week 4 
Anthropometric Measure 

Physical Activity Questionnaire
Fasting Blood Sample 
$15 Target Gift Card 

(n=8) 

Week 8 
Anthropometric Measure 

Physical Activity Questionnaire 
Exit Survey 

Fasting Blood Sample 
$15 Target Gift Card 

(n=10) 

Week 8 
Anthropometric Measure 

Physical Activity Questionnaire 
Exit Survey 

Fasting Blood Sample 
$15 Target Gift Card 

(n=7) 

Week 8 
Anthropometric Measure 

Physical Activity Questionnaire
Exit Survey 

Fasting Blood Sample 
$15 Target Gift Card 

(n=7) 




