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Abstract
The more consistently someone records their food intake the more likely they are to lose weight.
We hypothesized that subjects who kept track via their preferred method would demonstrate
higher adherence and therefore improved outcomes compared to those who used a non-preferred
method. Participants were randomly assigned to use a paper, PDA, or Web-based diary and
classified as “Preferred” if they used their preferred method and “Non-Preferred” if they did not.
Days adherent to diary use were collected for 12 weeks. Weight, % body fat, waist circumference,
and self-efficacy scores were measured at baseline, 6 and 12 weeks. Thirty nine participants
completed the 12 week study. Fifty nine percent were male. The mean age was 35 and mean
baseline BMI was 33 kg/m2 (±3.5). Forty four % (n=17) used their “Preferred” diary method and
56% (n=22) did not. Participants who used their preferred diary were more adherent to recording
both food intake (64.2% vs. 43.4%, p=.015) and exercise (60.6% vs. 31.2%, p=.001). Though no
difference was seen between groups on weight management outcomes, these results suggest that
diary preference affects adherence to diary use.
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1. Introduction
Poor clinical and behavioral outcomes are often the result of poor adherence to therapeutic
and behavioral regimens. Research suggests that treatment outcomes may be improved if
patients perceive greater control over their treatment choice (Legg England & Evans, 1992).
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It is well described in education literature that providing choice can be a powerful
instructional strategy (Seibert, 2008). According to the self-determination theory (Deci &
Ryan, 2000), choice should be relevant to the students’ interest and goals (autonomy
support), not be too numerous or complex (competence support), and be congruent with
their cultural values (relatedness support) (Katz & Assor, 2007). A meta-analysis of 41
studies that tested the effect of providing choice on intrinsic motivation found when
individuals are allowed to affirm their sense of autonomy through choice they experience
enhanced motivation, persistence, performance and production (Patall, Cooper, & Robinson,
2008). Therefore providing choices may be an important tool to promote adherence.
Providing patients with a choice of medication (Montgomery, Harding, & Fahey, 2001;
Protheroe, Fahey, Montgomery, & Peters, 2000; Qaseem, Snow, Denberg, Forciea, &
Owens, 2008; Reginster, Rabenda, & Neuprez, 2006; Rennie, Bothamley, Engova, & Bates,
2007), diet (Burke, Choo et al., 2006; Lutes et al., 2008), and treatment modalities for
cervical neoplasia (Hartz & Fenaughty, 2001), insomnia (Vincent & Lionberg, 2001), and
depression (Dwight-Johnson, Unutzer, Sherbourne, Tang, & Wells, 2001) have resulted in
mixed outcomes. However most of the findings suggest the need for further research is
needed in this area. To date, no research has been published exploring the effect of food/
exercise diary choice on weight management adherence patterns and outcomes.

Currently the three most common ways to self-monitor energy intake and expenditure are:
Paper diary, hand-held electronic diary (PDA) and Web-based diary. Maintaining detailed
records on specific behaviors, is considered one of the most essential features of behavior
therapy (Baker & Kirschenbaum, 1993; Berkel, Poston, Reeves, & Foreyt, 2005;
Fabricatore, 2007; Shay, 2008) and consistent self-monitoring has been associated with
improved adherence to dietary measures,(Schnoll & Zimmerman, 2001; Yancy & Boan,
2006) although accuracy is generally poor (Goris, Westerterp-Plantenga, & Westerterp,
2000; Livingstone & Black, 2003; Schaefer et al., 2000; Stone, Shiffman, Schwartz,
Broderick, & Hufford, 2003). Because a positive effect is also seen without accurate
recording (Blundell & Gillett, 2001; Boutelle & Kirschenbaum, 1998; Boutelle,
Kirschenbaum, Baker, & Mitchell, 1999; Goris et al., 2000; Guare et al., 1989; Hollis et al.,
2008; Kruger, Blanck, & Gillespie, 2006; Rosenthal & Marx, 1983; Sandifer & Buchanan,
1983; Sperduto, Thompson, & O’Brien, 1986; Stalonas & Kirschenbaum, 1985), it is likely
that accuracy is not as important as consistently focusing attention on the behavior (Helsel,
Jakicic, & Otto, 2007). The more consistently individuals self-monitor their daily energy
balance the more weight they lose(Baker & Kirschenbaum, 1993; Boutelle &
Kirschenbaum, 1998; Burke et al., 2008; Helsel et al., 2007; Hollis et al., 2008; Wadden et
al., 2005) Unfortunately low adherence rates due to the tedious nature of keeping a detailed
food diary is well known (Baker & Kirschenbaum, 1993; Burke, Sereika et al., 2006). One
contributing factor to low adherence rates may be the lack of choice in the type of food/
exercise diary used. Weight management programs generally instruct all attendees to use the
same type of diary. Because individuals often have different learning styles they may have
different diary prefer ences. For example, some individuals prefer to use a Web-based diary
while others prefer a paper diary or a portable electronic device such as a personal digital
assistant (PDA). Of the three methods, the PDA diary provides both portable access to
nutrition and exercise information and rapid computerized data entry. The paper diary is
portable but not automated and the Web-based diaries provide rapid computerized data entry
but are not particularly portable. The purpose of this article is to report the findings on food/
exercise diary preference in relation to adherence patterns, self-efficacy and change in body
composition. We hypothesized that subjects who kept records via a preferred method would
demonstrate higher adherence and therefore improved outcomes compared to those who
used a non preferred method.
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2. Methods
Prior to randomization, each participant was asked what diary they would prefer to use.
Participants were then randomly assigned to use a paper and pencil, PDA, or Web-based
diary for energy self monitoring. After using their assigned diary for 12 weeks, participants
were again asked which diary they preferred to use. For the purpose of this analysis,
participants were classified as “Preferred” or “Non Preferred” based on whether or not they
used the diary they preferred for the 12 weeks of the study. The Preferred group consisted of
participants who reported using the diary they preferred at the end of 12 weeks and the Non-
preferred group consisted of participants who reported that they did not use the diary method
they preferred at the end of 12 weeks.

2.1. Participants
All study participants were active duty military members with a BMI≥25.0 kg/m2.
According to the 2003 Institute of Medicine report on military weight management, the
epidemic of overweight and obesity has become a major threat to the long-term welfare and
readiness of the United States (U.S.) military forces (IOM, 2004) Results from the National
Quality Management Project in 2002 found Navy active duty to have the highest obesity
rates (19.3%) of all the military services (NQMP, 2003). As of 2006, failure to meet the
Navy’s Physical Readiness Program standards three times over four years is grounds for
mandatory separation(“OPNAVINST 6110.1H CH-1, 2006). All Navy active duty are
required to complete the Navy Physical Fitness Assessment (PFA) and a Body Composition
Assessment (BCA) every 6 months (OPNAV Instruction 6110.1H, 2005). Service members
who do not pass the BCA are required to read and complete the Navy Nutrition and Weight
Control Self-Study Guide (NAVPERS 15602A, 1996) and establish a healthy diet or attend
ShipShape, the Bureau of Medicine and Surgery (BUMED)-approved weight management
program for the Navy and Marine Corps (http://www-nehc.mednavy.mil/HP/Shipshape/
Overview.htm). All participants had to be enrolled in the 8-week ShipShape Navy weight
management program with no planned travel away from the area for greater than 2 weeks
over the 12 week study period.

2.2. Study setting
The study took place at a large east coast naval hospital as part of the ShipShape weight
management program. ShipShape consists of eight sessions: (1) Orientation; (2) Guidelines
for Success; (3) Nutrition Facts and Fallacies; (4) Move your Body; (5) Making Healthy
Choices; (6) Building Your Support Team & Listening to Your Body’s Language; (7) Stress
Management & Emotional Eating; and (8) Long-term success. The sessions last 90 min and
are taught once a week. Subjects are instructed to record their energy intake and expenditure
using a paper diary and to maintain a total energy balance of 1200–1500 kcal/day for women
and 1800–2000 kcal/day for men in order to achieve an overall weight loss goal of 1 to 2 lb
(0.45 kg–0.9 kg) per week and, due to health reasons, never go below 800 kcal in a day and
spread a days worth of kilocalories over several small meals. Over the study timeframe,
three different ShipShape instructors taught the 8-week course. Two of the instructors were
registered dietitians and one was a health educator. The class materials and lectures were the
same for all three instructors and for all sessions. IRB approval was obtained from the
Principal Investigator’s (PI) University IRB and the Navy IRB prior to subject contact.
Initial contact of potential study participants was made by the PI during the first ShipShape
class of each cycle. Recruitment for the study began in January 2007 and ended in August
2008.
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2.3. Procedure
The length of the study was 12 weeks. All the ShipShape attendees were given an overview
of the study at baseline including a detailed description of each of the diaries, the types of
body composition measurements, the questionnaires and the number of study visits.
Attendees were also told that ShipShape instructs everyone to keep track of their food intake
and exercise using a paper diary. To avoid any possible labeling or bias effect, the purpose
of the study was described as a way to evaluate the paper diary, the PDA diary and the Web-
based diary in order to determine if one type of diary will work better to help ShipShape
attendees keep track of their daily food intake and exercise. They were told that if they
agreed to be in the study they would not have a choice as to which diary they used and that
the study required each participant to track their energy intake and expenditure for 12
weeks; 6 weeks while attending ShipShape and 6 weeks on their own. Participants who
agreed to participate in the study were asked to read and sign the informed consent. Each
participant was then randomly assigned to one of the three diary groups. The sample was
stratified by gender and women and men were randomized separately. Participants were
asked to write their initials onto a piece of paper. The papers were collected and divided into
two groups: male and female. The papers from each group were placed into separate hats
and as the participant initials were selected they were randomly assigned a diary method.

Each participant was given instructions on how to record their food, beverage and exercise
using their assigned diary. They were also provided with a detailed handout with the same
information. Participants were instructed as follows. Exercise: Participants were to record all
structured physical activity. For days that they chose not to participate in structured exercise
they were instructed to enter 10 min of walking to account for their daily activity. Days in
which participants recorded at least one structured exercise activity or 10 min of walking
were considered adherent days for monitoring energy output. Food and Beverage: Days in
which participants recorded at least 2 food or beverage entries that totaled greater than or
equal to 800 kcal were considered adherent days for monitoring energy intake (this
definition was based on the instruction ShipShape attendees received: never go below 800
kcal in a day and spread a days worth of kilocalories over several small meals). Each
participant was instructed to record in their diaries for a total of 84 days (12 weeks). Each
week for weeks 1–6 and at week 12, study participants were asked to fill out a Diary
Questionnaire designed to assess the average timing for recording the food and exercise
information and to inquire if they had difficulties using their diary and if other diary
methods were employed. Participants were instructed to make their diary entries as close to
the time of the activity as possible. Participants who reported entering information right
before the activity, right after the activity, or 1–3 h after the activity were considered
adherent to entering information close to the time of the activity. Those who selected other
options (e.g., at the end of the day, the next day) were considered non-adherent.

Participants were asked to formally start tracking their energy intake and expenditure after
the second ShipShape class as the first two weeks were used to gain familiarity with their
assigned diary. Participants were also asked to bring in their diary reports to each class and
on the last study visit at Week 12. For the paper diary group, this report was the actual diary;
for the Web-based diary group, a printout of the diary records was obtained by the PI who
had administrative oversight of the Web-based group; and for the PDA diary group, the
information was stored in the PDA which was transcribed onto paper during class by the PI
and associate investigators. Each participant’s diary information was collected weekly for 6
weeks which corresponded to the ShipShape program and then once at week 12 to reflect the
activity for weeks 7–12 during which the participants were on their own without weekly
sessions. Copies of the diary information during the weeks participants attended Shipshape
were given to the instructor so feedback and dietary recommendations could be provided, a
standard practice for all ShipShape attendees. At the follow-up session (week 12),
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participants were asked to fill out a Follow-up Questionnaire which asked them to evaluate
their assigned diary.

2.4. Intervention
The intervention for this study is the self-monitoring method: (1) paper diary, (2) Web-based
diary, and (3) PDA diary. All of the diaries were purchased from one company: Calorie
King (http://www.calorieking.com, Family Health Network, Costa Mesa, CA). Each method
provided the participants with the same detailed nutrition information (a database containing
the USDA nutrient values of more than 45,000 food and beverage items including restaurant
food) eliminating the bias of one diary method providing more information than another.
The paper diary group received a pocket-sized paper diary, a 302 page pocket-sized
paperback containing the calorie, fat and carbohydrate information found in the PDA and
Web software and a laminated card listing common exercises and the number of kilocalories
expended with 30 min of activity based on a target bodyweight of either: 150,175, or 200 lb.
The Web diary group and the PDA diary group received the nutrition and exercise
information from the diary software. The Web diary group received a membership to the
Calorie King on-line weight management and exercise program that could be accessed
through any computer with Internet service. The PDA diary group received a Tungsten/e2

Palm™ with the Calorie King Palm OS program installed.

2.5. Measurements
Once the informed consent had been signed and witnessed, anthropometric measures were
obtained. These include body weight, estimated % body fat and waist circumference. All
participants were measured on the same digital Seca™ scale without shoes. The estimated %
body fat was obtained from a bioelectrical impedance assessment (BIA) using the Tanita®
BF 350 bioelectrical impedance machine. Weight was validated at week 0, 6 and 12 when
two weights were obtained (1) with the digital Seca™ scale and (2) with the Tanita® BF 350
bioelectrical impedance machine. Waist circumference was measured using a Gulick II tape
measure with the participant standing and the tape measure at the level of the umbilicus at
normal minimal inspiration(NHLBI, 2000). Height was based on self-report of their official
military record. Body Mass Index was calculated by dividing a subject’s weight in
kilograms by the square of his/her height in meters (kilograms per meter squared)(NHLBI,
2000).

2.6. Questionnaires
In addition to the weekly Diary Questionnaire and the 12 week Follow-up Questionnaire, the
participants were asked to fill out a demographic questionnaire at baseline and the Weight
Efficacy LifeStyle (WEL) questionnaire at baseline, week 6 and week 12. The demographic
questionnaire contained questions related to age, gender, race, ethnicity, prior attempts at
weight loss and a question asking participants to select the diary they would like to use if
they were given a choice.

The Weight Efficacy Life-Style (WEL) questionnaire (WEL), developed by Clark, Abrams,
Niaura, Eaton, & Rossi (Clark, Abrams, Niaura, Eaton, & Rossi, 1991; Wolff & Clark,
2001), was designed to measure self-efficacy in relation to weight management and has been
frequently used to evaluate self-efficacy as an outcome measure (Clark, Cargill, Medeiros,
& Pera, 1996; Dutton, Martin, Rhode, & Brantley, 2004; Pinto, Clark, Cruess, Szymanski, &
Pera, 1999; Wolff & Clark, 2001). The WEL is a 20-item Likert scale that consists of a total
score and five situational factors. The total score and each factor is a continuous variable;
the higher the score (maximum 180), the higher the level of self-efficacy. The WEL
demonstrates high reliability with an internal consistency ranging from 0.76 to 0.90 (Clark et
al., 1991; Clark et al., 1996). The WEL has not been used in the military population, which
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has a higher proportion of men then most weight management programs. The internal
consistency coefficient (Cronbach’s α) for this sample was 0.92 at baseline and 0.93 at
weeks 6 and 0.80 at week 12.

2.7. Statistical analysis
Statistical Package for the Social Scientist (SPSS) version 16.0 version for Windows (SPSS,
Inc., Chicago, IL) was used for all analyses. Chi-square (for categorical dependent
measures) and one-way ANOVAs (for continuous dependent measures) were used to
evaluate baseline group differences. Independent t-tests were used to evaluate baseline
group differences between 12 week-completers and non-completers and between the
Preference group and Non-Preference group. Repeated measures (RM) ANOVAs were
performed on the following outcome measures: change in weight (kg), estimated % body fat,
waist circumference (inches), self-efficacy score (WEL) and number of days entered food/
exercise information from baseline to week 6 and from baseline to week 12. Type of diary
(paper, web, or PDA) was treated as the between subject factor and time the within-subject
factor. If significant differences were found between groups for any outcome analyzed, post-
hoc testing was performed. If the assumptions of ANOVA were not met then appropriate
non-parametric tests were performed. All p-values were based on a 2-tailed test with alpha
set at the .025 significance level to account for familywise alpha inflation that can occur
from doing multiple comparisons. Correlation analyses were performed to examine
relationships between number of days recording food intake and weight loss and number of
days recording exercise and weight loss. An analysis of adherence patterns to timing of data
entry was also conducted, as well as a review of the narrative data.

3. Results
3.1. Sample

A total of 73 participants were enrolled into the study, with 39 finishing the study through
12 weeks, resulting in a completion rate of 53%. The primary reasons for participant dropout
were inability to attend ShipShape as originally planned (n=19), unanticipated deployments/
transfers (n=5), and pregnancy (n=2). Completers (n=39) were compared to dropouts (n=34)
on demographic variables to ascertain if there was differential attrition. The participant
demographics and characteristics, including random assignment to diary preference, were
not statistically significantly different between the 12 week completers and the drop-outs,
lending support to the hypothesis that there was no differential attrition from the study.

3.2. Diary preference
Of the 39 participants who completed the study, 12 (31%) were randomly assigned the diary
they preferred and 27 (69%) were not. The baseline diary preferences were as follows: 13
(33%) Paper-pencil, 13 (33%) PDA, and 13 (33%) Web-based diary. At week 12 the diary
preferences changed to the following: 10 (26%) Paper-pencil, 14 (36%) PDA, and 15 (38%)
Web-based diary. For the purpose of this analysis, participants were classified as “Preferred”
or “Non-Preferred” based on whether or not they used a diary they preferred to use at the
end of 12 weeks. See Fig. 1. Participant demographics and characteristics were statistically
significantly different between the Preferred-group and Non-Preferred group for baseline
BMI (p=.003) with the Preferred-group having a higher average BMI (34.8, SD=3.5 vs.
31.7, SD=2.7). There was also a statistically significant difference in the number of prior
weight loss attempts where 59% of the Preferred-group reported greater than 6 weight loss
attempts and only 9% of the Non-Preferred-group reported greater then 6 weight loss
attempts (χ=13.0, p=.011). The remaining demographics and baseline characteristics were
not statistically significantly different between the groups. See Table 1 for baseline
characteristics, body composition, and WEL score.
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3.3. Body composition
A mixed between–within subjects analysis of variance was conducted to assess the impact of
diary preference on participants’ weight, estimated % body fat (BF), and waist
circumference from baseline to week 6 and baseline to week 12. There was no significant
interaction between diary preference and time for any of the three variables (F(2,36)=.10,
p=.90 for weight, F(2,36)=.92, p=.40 for % BF, and F (2,36)=1.8, p=.18 for waist
circumference). There was a substantial main effect for time for all body composition
measures (p≤.001) with the sample as a whole showing a decrease in weight, estimated
%BF, and waist circumference from baseline to 6 weeks and from baseline to 12 weeks.
However, the majority of weight loss took place by week 6 during the class. When
participants were not attending the weekly weight management classes (week 7–week 12),
there was no change in body composition for weight loss (−0.3 kg, p=.34), % BF (−0.5%,
p=. 17), or waist circumference, (−0.6 inches, p=.04). Overall at week 12 subjects as a
whole demonstrated a significant decrease in weight (−2.8 kg., p<.001), waist circumference
(−2.2 in., p<.001) and estimated percent body fat (−1.6%, p<.001). The omnibus main effect
comparing those who used the diary they preferred compared to those who did not was not
significant for a difference between groups on change in weight (F (1,37)=.029, p=.87), %
BF (F(1,37)=1.3, p=.26), or waist circumference (F(1,37)=1.1, p=.30) at week 6 nor at week
12 suggesting no difference in the effect of diary preference on changes in body
composition. See Table 2 for a description of change in weight, body fat and waist
circumference.

3.4. Self-efficacy
Both groups reported fairly high baseline total WEL scores. Out of a possible score of 180
(the higher the score the higher the level of self-efficacy) the average baseline score was
115, SD=30 (Median=121). A mixed between–within subjects analysis of variance was
conducted to assess the impact of diary preference on participants total WEL score from
baseline to week 6 and baseline to week 12. There was no significant interaction between
diary preference and time (F(2,36)= 1.6, p=.21). There was a substantial main effect for time
(F(2,36)=17.4, p<.001) with an overall increase in WEL score from baseline to 6 weeks and
from baseline to 12 weeks. However, when participants were not attending the weekly
weight management classes (week 7–week 12), there was no significant increase in WEL
scores (p=.70). See change in WEL scores in Table 2. The main effect comparing the two
groups was not significant for change in WEL score at week 6 and week 12 (F(1,37)=2.9,
p=.10) suggesting no difference in the effect of diary preference on self-efficacy. There was
no significant correlation between change in WEL score and change in weight in the first 6
weeks when most weight loss occurred (r=.077, p=.64).

3.5. Adherence patterns
For those who completed the 84-day study (12 weeks), the average number of days
participants adhered to using the diary to enter food items was 44 days, SD=23 (Median=41)
and to enter exercise information was 37 days, SD=24 (Median=37). A mixed between–
within subjects analysis of variance was conducted to assess the impact of diary preference
on participant diary entry adherence from week 1 to week 6 and week 7 to week 12. There
was no significant interaction between diary preference and time for either food entries
(F(1,37)=.77, p=.38) or exercise entries (F(1,37)=1.4, p=.24). There was a substantial main
effect for time (p<.001) with both groups showing a decrease in food and exercise entries
over time (Table 3). The main effect comparing the two groups was significant for food
entries (F(1,37)=6.3, p=.02) and for exercise entries (F(1,37)=12.8, p=.001) suggesting the
group using the diary they preferred made significantly greater number of food and exercise
entries with the greatest difference occurring in the last 6 weeks when participants were not
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attending the weekly weight management classes. See change in adherence patterns in Table
3.

The relationship between the total number of days adherent to recording food intake into the
diaries and weight loss from week 0–week 6 and week 0–week 12 demonstrated a moderate
negative correlation between the weight change and recording food intake (r=−.40, p=0.013
week 6 and r=−.37, p=0.021 week 12). The relationship between the total number of days
adherent to recording exercise into the diaries and total weight change from week 0–week 6
and week 0–week 12 demonstrated a small correlation between variables without
significance (r=−.27, p=0.10 at week 6 and r=−.27, p=0.10 at week 12). No significant
correlation was found with the number of days entered food/exercise over the last 6 weeks
and weight change at week 12 (r=−.24, p=0.071 food and r=−.27, p=0.09 exercise).

Based on the self-reported information in the week 1–6 Food Diary Questionnaires, 54% of
the participants reported that for the majority of the time they entered their food items close
to the time of consumption (adherent food entry timing), and 46% recorded their exercise
close to the time of the activity (adherent exercise entry timing). Data from the final Food
Diary Questionnaires which captured diary entry patterns over the last 6 weeks of the study,
showed a significant decrease in these percentages with a statistically significant difference
between groups (9% adherent food entry timing as compared to 47%, χ=9.26, p=.002, and
5% adherent exercise timing as compared to 47%, χ=11.3, p=.001) suggesting greater
adherent diary entry timing in the group who used the diary they preferred for the last 6
weeks of the study when they were not attending the weight management class. See
adherence data in Table 3.

3.6. Comparisons between the three diary methods
Analyses between the three diary methods were also performed. No statistically significant
differences were found. The data are presented in Table 4 for base line demographics, body
composition and WEL scores; Table 5 for changes in body composition and WEL scores;
and Table 6 for differences in adherence patterns.

4. Discussion
The study did not find a difference in weight management outcomes, self-efficacy and
adherence patterns between participants who used different diary methods to self-monitor
energy intake and expenditure. However, this study provides data that suggests that diary
preference has an affect on adherence to diary use. We hypothesized that subjects who kept
records using a preferred diary method (Preferred-group) would demonstrate higher
adherence and therefore improved outcomes compared to those who used a non-preferred
method (Non-Preferred-group). Though no difference in self-efficacy scores and weight
management outcomes was seen between the Preferred-group and the Non-preferred-group,
there was a significantly greater number of diary entries made by the Preferred-group with
the greatest difference occurring in the last 6 weeks when participants were not attending the
weekly weight management classes. In addition, the Preferred-group reported a greater
number of entries at or near the time of the food intake and/or activity. There was also a
negative correlation between weight loss and the number of days food intake was recorded.
This finding is consistent with the literature (Baker & Kirschenbaum, 1993; Boutelle &
Kirschenbaum, 1998; Burke et al., 2008; Helsel et al., 2007; Hollis et al., 2008), and further
reinforces why self-monitoring is considered the cornerstone of behavior therapy (Baker &
Kirschenbaum, 1993; Berkel et al., 2005).

The study had several limitations. Generalizability to other populations may be limited
because the sample included only active duty military personnel, 59% of whom were male.
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Military personnel attending weight management programs differ from the general
population in that they tend to have larger numbers of men and a primary reason for
attending is often the threat of job loss if fitness and body composition requirements set by
the military are not met. In addition, military personnel are often required by their command
to attend a weight management program when they exceed body composition standards.
This is unlike the civilian population who typically attend weight management programs
voluntarily. This may have been a major contributing factor to the non-significance found
between the Preferred group and the Non-Preferred group in weight management outcomes.
Most of the participants had an urgent need to lose weight before then next Navy fitness test.
Therefore despite which diary they used most of the participants lost weight while attending
ShipShape. Unfortunately data past the 12 week study was not collected to assess
sustainability of this weight loss. A difference in weight loss between the Preference group
and the Non-preference group may have been seen if this study had been conducted in a
civilian weight management population where the motivation to lose weight is generally not
the same for all attendees and often not as urgent.

The number of days participants adhered to recording food intake in their diaries was
actually greater than reported in the study. Meal skipping and eating disorders are also
common among active duty members who are trying to lose weight prior to taking their
fitness tests (Harrow, Cordoves, & Hulette, 2006; Warner et al., 2007). Many diary entries
in this study had missing meals and/or showed total daily energy intakes of less then 800
kcal. Adherence rates to diary food entries would have been higher if an adherent day for
entering food intake was not defined as at least 2 entries totaling ≥800 kcal based on
Shipshape instruction not to consume less then this amount in a day.

The small sample of 12 week completers increased the risk of a Type II error. However the
estimated power based on change in weight at 12 weeks (Partial Eta Squared=0.03) was very
low indicating that it is unlikely that an effect seen from even a larger sample would have
resulted in a clinically meaningful difference in weight loss.

Another limitation of the study was the lack of an electronic time–date stamp for each diary
entry. Timely recoding improves accuracy (Burke et al., 2008). Data on timing of diary
entry for this study relied on a weekly self-reported average for week 1–6 and the overall
average for week 7–12. It is well known that recall is poor and it is preferable to collect data
recorded in real time (Burke et al., 2008; Shiffman, Hufford, & Paty, 2001). In studies using
paper diaries, subjects often do not consistently complete their diary entries as required but
rather fill them out in batches after the fact (“parking lot compliance”) (Hufford, Stone,
Shiffman, Schwartz, & Broderick, 2002). Because none of the electronic methods for this
study provided a date–time stamp of the entry, and all of the diary data was collected at the
end of each week (week 1–6) and at the end of week 12 (week 7–12), the potential for
“parking lot compliance” was most likely equal across all groups.

In summary, this study provides support that providing attendees of a weight management
program a choice of diary method may improve adherence patterns. It is well described in
education literature that providing choice can be a powerful instructional and motivational
strategy (Patall et al., 2008; Seibert, 2008). Offering choices, such as the type of diary to use
to self-monitor, may be an important motivational tool in weight management programs.
The number of times a choice can be made should not be restricted to one. Several of the
study participants in this study changed their diary preference over a 12 week timeframe;
therefore it may be important to encourage individuals to try different diary methods until
they find one method or a combination of methods (e.g. paper-pencil diary plus a web-based
diary) that works best for them.

Shay et al. Page 9

Eat Behav. Author manuscript; available in PMC 2014 February 27.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



5. Conclusion
Though no difference was seen between groups on outcomes in this study, these results
suggest that diary preference affects adherence to recording of entries with increased
adherence patterns seen with participants who used the diary they preferred. Further study is
suggested given that there are a number of diary options available; providing individuals
with a choice may improve adherence which, in turn, may improve weight management
outcomes.
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Fig. 1.
Preference vs. non-preference group assignment.
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Table 1

Description of study participants by group and overall using either percent and sample size [% (n)] or mean ±
SD.

Pref (N=17) Non-Pref (N=22) Overall (N=39)

Demographics % (n)

 Gender (male) 65% (11) 54% (12) 59% (23)

 Race (white) 53% (9) 63% (14) 59% (23)

 Ethnicity (non-Hispanic) 88% (15) 90% (20) 90% (35)

 Rank (enlisted) 70% (12) 72% (16) 72% (28)

 Education (HS/GED only) 35% (6) 55% (12) 46% (18)

 Housing (off-base) 88% (15) 86% (19) 87% (34)

 Marital Status (married) 59% (10) 50% (11) 54% (21)

 Age mean (±SD) 35.00 (±7) 35.60 (±11) 35.33 (±9.3)

Health Patterns % (n)

 Weight problem (Yes as child) 35% (6) 27% (6) 31% (12)

 Weight problem (Yes family) 59% (10) 77% (17) 70% (27)

 Prior wt loss attempts

  None 6% (1) 4% (1) 5% (2)

  ≤6 attempts 35% (6)a 86% (19)a 64% (25)

  >6 attempts 59% (10)a 9% (2)a 31%(12)

 Days eat out per week

  None 12% (2) 5% (1) 7% (3)

  1–3 per wk 71% (12) 73% (16) 72% (28)

  4–7 per wk 6% (1) 18% (4) 13% (5)

  >7 per wk 12% (2) 4% (1) 7% (3)

 Health

  Excellent/very good 35% (6) 41% (9) 38% (15)

  Fair/poor 59% (10) 59% (13) 59%(23)

Outcome measures mean (±SD)

 BMI 34.8 (±3.5)b 31.7 (±2.7)b 33.0 (±3.4)

 % Body fat 35.6 (±7.5) 34.5 (±7.1) 34.9 (±7.3)

 Waist circumference 42.6 (±5) 39.8 (±3.5) 41.0 (±4.4)

 WEL score 117.2 (±27.6) 114.2 (±32.1) 115.5 (±29.9)

a
Pearson chi-square p<.025.

b
t-test p<.025.
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Table 2

Change in body composition and self-efficacy (WEL) scores from baseline to 6 weeks, 6 weeks to 12 weeks,
and baseline to 12 weeks given as means ± SD.

Interval change Pref (N=17) Non-Pref (N=22) Overall (N=39)

Weight (kg)

 Baseline to 6 wks −2.3±2.5 −2.5±2.8 −2.4±2.7

 6 wks to 12 wks −0.4±2.4 −0.3±1.2 −0.3±2.2

 Total (0–12 wks) −2.7±3.9 −2.8±3.9 −2.7±3.9

Body fat (%)

 Baseline to 6 wks −0.6±1.7 −1.5±2.0 −1.1±1.9

 6 wks to 12 wks −0.6±2.0 −0.4±2.3 −0.5±2.1

 Total (0–12 wks) −1.2±2.3 −1.9±2.8 −1.6±2.6

Waist circumference (inches)

 Baseline to 6 wks −1.1±1.3 −2.0±1.9 −1.6±1.7

 6 wks to 12 wks −1.0±2.3 −0.3±1.5 −0.6±1.9

 Total (0–12 wks) −2.1±2.4 −2.3±2.2 −2.2±2.2

Total WEL score

 Baseline to 6 wks +17.6±23.2 +29.0±28.2 +24.0±26.5

 6 wks to 12 wks −2.7±19.9 +0.3±18.9 −1.0±19.1

 Total (0–12 wks) +14.9±24.7 +29.3±24.6 +23.0±25.4

p<.025 between baseline and week 6 and baseline and week 12 for all comparisons.

p>.05 between 6 wks to 12 wks.

p>.05 for all between group comparisons.
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Table 3

Percentage of participants adherent to diary entry and timing of diary entry by group and overall.

Adherence variable Pref (%) Non-Pref (%) Overall (%)

Food report % days adherent to entry

 Week 1–6 79 63 70

 Week 7–12 49 25 36

 Total week 1–12 64a 43a 52

% of time adherent to entry timing

 Week 1–6 71 41 54

 Week 7–12 47a 9a 26

Exercise report % days adherent to entry

 Week 1–6 73a 50a 60

 Week 7–12 47a 15a 29

 Total week 1–12 60a 32a 44

% of time adherent to entry timing

 Week 1–6 65 32 46

 Week 7–12 47a 5a 23

p<.025 between baseline and week 6 and baseline and week 12 for all comparisons.

p<.025 between week 1–6 and week 7–12 for all comparisons.

Note:

Sample size varies as weeks class not attended data on diary entry timing not collected.

Adherent food entry day=At least 2 food or beverage entries that totaled >800 kcal.

Adherent exercise entry day=At least one exercise or lack of exercise event recorded.

Adherent timing of food/exercise entry=Right before or within 3 h after.

a
p<.025 between groups.
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Table 4

Description of study participants by dairy method and overall using either percent and sample size [% (n)] or
mean ± SD.

Paper-pencil (n=13) PDA (n=14) Web (n=12) Overall (N=39)

Demographics

 Gender (male) 54% (7) 50% (7) 75% (9) 59% (23)

 Race (white) 61% (8) 64% (9) 50% (6) 59% (23)

 Ethnicity (non-Hispanic) 100% (13) 93% (13) 75% (9) 90% (35)

 Rank (enlisted) 69% (9) 71% (10) 75% (9) 72% (28)

 Education (HS/GED only) 46% (6) 57% (8) 33% (4) 46% (18)

 Housing (off-base) 85% (11) 93% (13) 83% (10) 87% (33)

 Marital status (married) 38% (5) 57% (8) 67% (8) 54% (21)

 Age (mean ± SD) 36.5±9.63 34.00±8.51 35.67±10.52 35.33±9.3

Health patterns

 Weight problem (yes as child) 38% (5) 43% (6) 8% (1) 31% (12)

 Weight problem (yes family) 77% (10) 71% (10) 58% (7) 70% (27)

 Prior wt loss attempts

  None 8% (1) 7% (1) 0 5% (2)

  ≤6 attempts 61% (8) 64% (9) 67% (8) 64% (25)

  >6 attempts 31% (4) 29% (4) 33% (4) 31%(12)

 Days eat out per week

  None 8% (1) 7% (1) 8% (1) 7% (3)

  1–3 per wk 54% (7) 93% (13) 67% (8) 72% (28)

  4–7 per wk 23% (3) 0 17% (2) 13% (5)

  >7 per wk 15% (2) 0 8% (1) 7% (3)

 Health

  Excellent/very good 46% (6) 21% (3) 50% (6) 38% (15)

  Fair/poor 54% (7) 77% (11) 42% (5) 59%(23)

Outcome measures

 BMI 32.3±3.0 33.9±3.5 32.8±3.6 33.0±3.5

 % Body fat 36.3±8.1 36.4±7.5 31.9±5.5 34.9±7.3

 Waist circumference 41.0±4.2 40.9±4.9 41.3±4.5 41.0±4.4

 WEL score 121.5±32.4 110.7±27.2 114.6±31.6 115.5±29.9

All pairwise comparisons p>.05.
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Table 5

Change in body composition and self-efficacy (WEL) scores from baseline to 6 weeks and baseline to 12
weeks given as means ± SD between diary methods.

Interval change Paper-pencil (n=13) PDA (n=14) Web (n=12) Overall (N=39)

Weight (kg)

 Baseline to 6 wks −2.7±2.9 −2.4±2.8 −2.2±2.5 −2.4±2.7

 6 wks to 12 wks −0.2±2.6 −0.5±2.0 −0.2±2.0 −0.3±2.2

 Total (0–12 wks) −3.0±3.6 −2.9±4.3 −2.4±4.0 −2.8±3.9

Body fat (%)

 Baseline to 6wks −1.1±2.5 −1.0±1.9 −1.3±1.3 −1.1±1.9

 6 wks to 12 wks −0.9±2.5 −0.6±1.8 +0.2±1.9 −0.5±2.1

 Total (0–12 wks) −2.0±2.9 −1.6±2.2 −1.1±2.7 −1.6±2.6

Waist circumference (inches)

 Baseline to 6 wks −1.6±2.1 −1.6±1.7 −1.6±1.3 −1.6±1.7

 6 wks to 12 wks −1.4±2.4 −0.3±1.3 −0.2±1.6 −0.6±1.9

 Total (0–12 wks) −3.0±1.8 −1.9±2.6 −1.7±2.1 −2.2±2.2

Total WEL score

 Baseline to 6 wks +23.6±25.9 +27.0±31.3 +21.0±22.6 +24.0±26.5

 6 wks to 12 wks +1.4±16.5 −0.6±21.5 −4.0±20.0 −1.0±19.1

 Total (0–12 wks) +25.0±22.9 +26.4±31.8 +17.0±19.9 +23.0±25.4

p>.05 for all pairwise comparisons between groups.

p<.025 between baseline and week 6 and baseline and week 12.

p>.05 between 6 wks to 12 wks.
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