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Abstract

Objective: Goal setting is a behavior change technique associated with improved change in outcomes. Digital (eHealth,
mHealth) behavior change interventions often prescribe all goals with no opportunity for participants to create and track
their own; thus, little is known about the types of goals participants create for themselves and their impacts on behavioral
outcomes. This analysis describes the goals created by participants using an optional personal goal-setting component and
evaluates the association between participant goal creation and weight loss in an eHealth adult weight loss intervention.

Methods: This represents a mixed methods QUANT-qual design to understand the types of goals users create for themselves
and their impacts on behavior change outcomes. Qualitative codes were applied for the topic, behavior/outcome focus,
adherence to SMART criteria, and repetition with count summaries. Quantitative analyses applied regression modeling to
determine if the number of goals set was associated with the 6-month weight change, controlling for covariates.

Results: Participants (n= 363) set an average of 23.4 goals (SD= 22.7) over 6 months. Those who reached at least 5% weight
loss set significantly more goals than those who lost between 1% and 4.99% or who lost <1% or gained weight (p’s <
0.0001). Setting more personal goals was associated with significant weight loss reduction at 6 months, controlling for cov-
ariates (p’s < 0.05).

Conclusions: Greater use of a personal goal-setting feature was associated with improved weight loss outcomes among
active users. This can be a low-investment addition to digital behavior change interventions to contribute to improved
outcomes.
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Introduction
Overweight and obesity are leading contributors to prevent-
able mortality and morbidities worldwide, including dia-
betes, cardiovascular disease, and several types of
cancers.1,2 Digital behavior change interventions (DBCIs)
are cost-effective, scalable, and proven capable of altering
obesogenic behaviors to improve weight management and
lower odds of morbidity development.3–10 Among other
components, goal setting is often employed in these
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interventions to encourage self-regulation and self-
monitoring, where goals are representations of desired
states that a participant commits themself to achieve.
Michie et al.’s Behavior Change Technique (BCT)
Taxonomy operationalizes goal setting as an activity direc-
ted toward behaviors or outcomes, where participants must
either set or agree on a goal according to terms of the
desired behavior or outcome with practitioners.11,12 For
example, one may set a behavioral goal of achieving 150
active minutes per week to motivate exercise and monitor
their active minutes to determine when their goal is met.
Likewise, one may set an outcome goal to lose a number
of pounds by the end of the week and check their weight
regularly to mark progress.10,13,14,15 Research has shown
that including goal setting in both digital and in-person
behavior change interventions is associated with improved
effect sizes; however, results have been mixed, as goal
setting effectiveness is known to be moderated by a
number of factors including behavioral or outcome goal
orientation, frequency of goal setting and review, goal com-
mitment, task complexity, and provision of feedback.16–20

In general, best-practice literature encourages setting
SMART goals (i.e. “specific, measurable, attainable, realis-
tic, and time-oriented”) to increase the likelihood of adher-
ence and measurable success, as compared to vague or
non-specific goals.21,22

Most DBCIs assign goals to participants, often tailored
using baseline measurements and scaling upward in diffi-
culty over time (i.e. beginning a program requiring 2000
steps per day, scaling up to 10,000 steps per day over six
weeks).23–26 While research has proven these types of
goals to be effective, in many of these programs participants
must follow the program-defined goals and are not able to
adjust the goals or set new ones. As a result, there is little
known about the effect of allowing participants to set
their own goals in digital weight loss programs. A system-
atic review of 29 weight management DBCIs found that
two studies permitted participant-set goals, but the specific
procedures and content were not discussed in the study
papers.27–29 This leaves some gaps in understanding if
and how participants’ goals may differ from prescribed
program goals, and if they contribute to the same behavior
change outcomes.

Locke and Latham’s Goal Setting Theory asserts that
user-created goals are similarly effective at eliciting
behavior change performance as practitioner-prescribed
goals.22,30 The theory also posits that moderately high diffi-
culty goals are ideal to evoke performance, but if a goal
becomes too difficult, participants may judge it to be
unachievable and withdraw from future efforts to attain it,
damaging their self-efficacy in the process.22,30 To prevent
this, the theory advocates for user autonomy to scale goals
down to be more achievable or allow participants to shift
their focus to other types of goals to preserve or boost
their self-efficacy and feelings of accomplishment.22,31,32

Thus if a psychological theory holds within a digital
setting, these self-written goals could act as a potential
autonomous supplement to study-specific goals, potentially
increasing performance of desirable behaviors.

The primary aim of this secondary analysis is to describe
the types of goals participants created for themselves while
enrolled in a digital weight loss program. A secondary aim
of this analysis is to determine if usage of this optional com-
ponent was associated with improved weight loss outcomes
in the first 6 months of the parent intervention, with the
hypothesis that increased usage of this component is asso-
ciated with improved weight loss outcomes, controlling
for covariates.

Methods

Study design and participants

Data for this analysis comes from LoseNow Physician
Assisted (LNPA), a 12-month, 3-arm cluster-randomized
controlled trial to promote weight loss.33 In the full
sample, participants (N= 550) living with overweight or
obesity were recruited from 13 primary care physician clus-
ters and randomly assigned to one of three intervention con-
ditions: enhanced usual care (EUC), a tailored internet
weight loss program (IWL), or the internet weight loss
program plus physician advice (IWL+ PCP). LNPA was
a clinically registered trial with identifier NCT01606813,
approved by the Institutional Review Boards at the
University of North Carolina at Chapel Hill (#12-1661)
and Penn State College of Medicine (#39237). Written
informed consent of all participants was collected prior to
baseline assessments and randomization. The primary out-
comes are reported in Tate et al. (2022); to summarize,
both intervention groups showed significantly greater
weight loss compared to EUC by 6 and 12 months, but
no significant differences between intervention groups
were found.33 Because the EUC group did not receive the
intervention website, this analysis focuses solely on partici-
pants randomized to the two IWL arms and pooled observa-
tions into one group (n= 363) to maximize statistical
power.

The IWL program was based on behavior change techni-
ques and principles from the Diabetes Prevention Program
and informed by previously effective weight control inter-
ventions by Tate and colleagues.4,34,35 Among other com-
ponents, the IWL website included lessons and resources,
a self-monitoring diary for recording dietary intake,
weight, and physical activity, computer-tailored feedback
based on reported progress, graphical and milestone feed-
back pages, and a user message board. For further details,
see Tate et al. (2022).33

On the first login of each week, the website prompted
users to complete a “weekly check-in” before redirecting
to the home page. This “check-in” page contained questions
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on perceptions of diet, exercise, and weight loss progress
along with blanks that participants could use to write and
track up to three goals for the week. The page would also
list goals set in the previous week alongside icons that par-
ticipants could use to identify if they achieved that goal, as
well as an option to “keep the same” and reinstate that goal
for the current week. These unstructured goals were not
measured or addressed in digital feedback. The only guid-
ance participants received for this goal-setting component
was a hyperlinked prompt leading to recommendations
for setting specific, measurable, attainable, realistic, and
time-oriented (SMART) goals to be more successful,
which was present on every “weekly check-in” page.21

This analysis represents a QUAN-qual mixed methods
design informed by Morse and Niehaus to describe partici-
pant utilization of this optional goal setting component and
analyze if goal creation is associated with 6-month weight
change outcomes.36 The outcome of 6 months, rather than
12 months, was selected as both engagement (i.e. usage
and interaction with the digital program interface) and
weight loss tend to be higher in the first 6 months of an
intervention than in later months, and this study aimed to
assess the impacts of active usage of the eHealth
website.37–43

Measures

Weight change. Participant’s body weight was clinically
measured during physician office visits at baseline and 6
months. For descriptive purposes, participants were also
subdivided into groups of those who lost ≥5% of starting
body weight, those who lost 1–4.99%, and those who lost
<1% or gained weight.

Total goals set. The total number of personal goals set by
each participant was calculated by summing every goal
entry across the 6-month subsample of the intervention con-
taining any numerical or text characters into a single count
variable.

Total logins. Participants were required to log in to the
LNPA website each time they accessed it; however, the
“check-in” page with goal setting entries only appeared
on the first login of each week. Because of this, it was rea-
soned that any logins beyond one per week would indicate
engagement with other website materials. Thus, total logins
are included as a covariate in regression models to indicate
engagement with other aspects of the IWL website.

Data analysis

Qualitative analysis. Descriptive analysis of written goals
were coded by the first author (LH) using the framework
method by Gale et al. to identify and describe the attributes
of participant-created goals over 6 months, with descriptive
counts included to provide insight for frequency and appar-
ent preference of goals.44,45 After a familiarization phase

during data cleaning, (LH) engaged in open coding for
recurring goal topics within the full dataset, inductively cre-
ating codes for goal type based on repetition, topical simi-
larity, or novelty. The preliminary codebook was then
reviewed with co-authors (BN, DT) to condense codes to
essential “parent” and “child” sub-codes for topics of
goals set. Any uncertainties in coding were addressed via
unanimous consent among co-authors (LH, BN, DT),
who have no disputes to report. The full analytic framework
for this dataset including these code groupings can be found
in Table 1. There was no double-coding in this framework.
In the event that a goal could satisfy multiple type criteria,
(i.e. “follow the (LNPA) dietary plan” could satisfy diet or
adherence & motivation code groups) a unanimous deci-
sion was made to determine the root topic of the goal and
assign its code (in this case, adherence & motivation).

Goals were deductively coded as behavior or outcome
goals as characterized by the BCT taxonomy.46 A third cat-
egory, “orientation: unspecified,” was applied in the rare
instance that the team could not determine orientation of
an entry based on BCT criteria. To promote inter-rater con-
sistency and reliability, the decision was made to code goal
entries as 1 if they sufficiently met all SMART criteria and 0
if they did not.47 For example, “Exercise 250 minutes or
more for the week” and “Drink 64 plus oz of water a
day” were considered SMART goals, while “Make better

Table 1. Descriptive statistics.

Variable
Frequency
(%) Mean (SD)

Median
(IQR)

Participant logins 99.03 (178.4) 33.0
(103.5)

Total goals set 9501 (100%) 29.0 (22.9) 15.0 (39.0)

Goals set per week 2.4 (1.1)

Behavior goals 4325 (45.8%)

Outcome goals 2776 (29.2%)

Undetermined
goals

534 (5.6%)

Non-goal entries 1841 (19.4%)

SMART goals 1379 (14.5%)

Verbatim repeated 6445 (67.8%)

Unique Entries 3506 (32.2%)

Self-report
“Achieved”

2923 (30.8%)

SD: standard deviation; IQR: interquartile range.
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choices,” “smaller portions,” “no excuses” and “eat less”
were not. Empty goal entries were not included in this
count. Any disagreements were discussed by co-authors
(LH, BN, DT) until 100% agreement was reached. An add-
itional dummy coded variable for verbatim repeated goal
entries was created, such that if two or more entries from
the same participant contained identical text/numeric char-
acters, suggesting the user applied the “keep the same”
website function, copied and pasted the goals, or used a
device’s autofill function, they would be coded as
1. However, if two of the same goals were present but
written differently, they would not be coded as verbatim
repeating, or 0.

Quantitative analysis. As treatment between the two
intervention groups were identical aside from the receipt
of additional physician health advice, which did not
contain content related to goal setting participants in these
two groups were collapsed together to maximize statistical
power. Following qualitative coding and analysis, descrip-
tive statistics were applied to the dataset including frequen-
cies, means, and paired t-tests for significant differences
based on 6-month weight change groupings. Descriptive
statistics of goal attributes based on qualitative coding
were also conducted.

After confirming all variables satisfied assumptions of
generalized linear modeling, two models were specified
using age, sex, and race as sociodemographic control cov-
ariates. Age is mean-centered to promote interpretability.
Weight change is operationalized as a residualized change
score, entering baseline weight as a control covariate in
regression equations to permit other covariates to predict
the changeable variance in weight not explained by baseline
levels. The first model regressed weight change onto total
goals set. The second model regressed weight change
onto total goals set with total logins as an additional covari-
ate indicating overall website usage. All models used a resi-
dualized change score for weight change, entering baseline
weight as a control covariate in regression equations to
predict the changeable variance in weight not explained
by baseline levels. Approximately 15% of this sample (n
= 55) is missing 6-month weight measurements with no
clear pattern to this missingness. To address this, we
imputed missing weights using multiple imputation via
chained equations to pool point and standard error estimates
across m= 20 iterations to account for data assumed
missing at random.48,49 All analyses were organized and
conducted using Microsoft Excel and R statistical
software.50

The first author (LH) designed this mixed methods study
and takes full responsibility for coding and analyzing of all
data. At each phase of codebook development, coding, and
analysis, co-authors (BN, DT) were consulted for input,
supervision, and approval. All study authors have reviewed
and vouch for the accuracy and completeness of the
reported data.

Results

Participant characteristics

Participants randomized to the IWL website (n= 363) were
mostly female (71.9%), white (86.9%), non-Hispanic
(96.1%), identified as heterosexual (96.1%), with a mean
age of 51.9 years (SD= 10.9; median= 53.1). Many parti-
cipants were employed (69.2%), attended ≥4 years of
college (43.9%) or had some (1–3 years) college education
(36.4%), with annual income greater than $75,000
(39.13%). Participants had an average weight of 97.99 kg
(SD= 18.7; median= 96.2) and an average BMI of 35.4
(SD= 5.5; median= 34.5) at baseline.

Types of goals set

During the first 6 months of the LNPA program, partici-
pants logged into the website an average of 99.03 times
(SD= 178.4; median= 33.0). Of the users, 25 never
logged into the site though they did not significantly
differ from the main sample on any measured sociodemo-
graphic variables. Across the full sample (n= 363), the
mean number of goals set by 6 months was 23.4 goals
per user (SD= 22.7; median= 15.0), with a mean of
25.13 goals set (SD= 23.7; median= 18.0) by 6 months
among users who logged into the website at least once
(n= 338).

Goal entries primarily focused on health behaviors,
with 4325 coded as behavior-oriented goals (45.8%),
compared to 2776 outcome-oriented goals (29.2%).
Goal type could not be determined for 534 entries
(5.6%), and 1841 entries were either blank or not consid-
ered goals (19.4%).

Few goals adhered to SMART criteria. Only 1379
entries (14.5%) were determined to meet full SMART cri-
teria (LH). Descriptive statistics for the full dataset are sum-
marized in Table 1. Thirteen total “parent” and “child”
codes were inductively created to describe the created
goals, summarized in Table 2 alongside the frequency,
cumulative percentage, and quoted examples of each goal
code from the dataset.

Most of the goal entries in this sample were verbatim
repeated ≥2 times by participants; suggesting usage of
either the “keep the same” feature to reinstate the same
goal on the weekly check-in screen, copy and pasting the
same entry, or similar. Approximately 6445 goal entries
(67.8%) were repeated at some point by their writers,
meaning only 3506 entries (32.2%) were unique across all
participants over 6 months. Self-reported adherence to
created goals was low, with participants clicking to identify
that they “achieved” only 2923 (30.8%) of their previous
week’s goals, and 6578 recorded entries (69.2%) left
unchecked and registered as “not achieved” within
program records.
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In total, 9501 personal goal entries were coded, with full
coding frequencies displayed in Table 2. Verbatim excerpts
from website entries, including spelling/grammar errors, are
identified via quotation marks and italic font. The majority
of goals focused on eating behaviors andDiet (1) outcomes,
including both promotion of healthy food and beverage
groups (“eat more fruits and veggies”) as well as restric-
tions or reminders such as (“watch the beverages”). After

frequent recurrence, the Water subcode (1a) was added
to distinguish goals specifically regarding water intake.
This was the most common beverage intake variant, with
only occasional mentions of other beverage types, such as
restricting sodas. Goals regarding exercise and Physical
Activity (2) were the second most prevalent “parent”
code, and primarily focused on increasing structured phys-
ical activity or walking activities, rather than setting specific
or measurable exercise goals. Weight Loss (3) was often
set as a short-term outcome goal, such as losing a set
number of pounds by the end of a given week.
Adherence & Motivation (4) identifies goals focused on
meeting LNPA program recommendations or to improve
one’s motivation to continue behavior changes to promote
weight loss. A sub-type of adherence goal is distinguished
by the in-vivo code “Get Back on Track,” encompassing
goals to return to LNPA recommendations for diet, exer-
cise, or weighing. Occurrences of this code are often
phrased in an active tense and repeated for multiple
weeks; indicating participants recognized a lapse in their
own behavior or health outcomes and were independently
striving to restore their previous status in the program.
Some goals focused on development or performance of
various Behavioral Skills (5), often focusing on dietary
behaviors such as meal prepping or planning menus and
meals ahead of time to manage calorie intake. Two sub-
codes were generated from the general behavioral skills
“parent” code: Time Management (5a) was used when
participants set goals organizing their daily schedules or
making time for dedicated exercise (“set aside time for
exercise”; “find time to walk 3 times this week”).
Somewhat related to time management, the subcode
Sleep (5b) was created due to the novelty of participants
setting goals to budget increased time for nightly sleep or
for scheduled rests during the day.

Not all goals were related to the program itself, but
focused on holistic wellness during the program. The
code Mental/Emotional Health (6) indicates goals either
involved with a promotion of positive outlooks or resilience
to remain positive following a lapse (“be more positive”;
“keep positive mindset after i’ve made poor eating
choices conducive of healthy eating/living”). Other exam-
ples include setting goals to promote mental/emotional self-
care (“take more time for myself”) or general self-
forgiveness (“don’t be so hard on myself”). The subcode
Negative Emotional Control (6a) was deductively
created due to its similarity to the BCT of the same name,
involving a removal of some negative mental/emotional
factor, often to reduce or eliminate stress (“be less
stressed”), to improve resilience to unexpected stressors
(“learn how to better deal with things that come up unex-
pectedly”), or even as diary reminders to adjust mental
outlook (“Stop thinking that this study is reminding me of
what a failure I am at losing weight.”).46 The rarest code,
Reward (6b), only occurred 3 times (“buy new exercise

Table 2. Goal topics.

Code
Frequency
(%) Example quote

1. Diet 2854 (30.0%) “eat more fruits and
veggies”

1a. Water 348 (3.7%) “drink more water”

2. Exercise 2279 (24.0%) “Exercise at least 30
minutes 4 days this
week”

3. Weight loss 243 (2.6%) “lose 2 pounds this week”

4. Adherence &
motivation

736 (7.8%) “follow plan”; “Log in
every day”; “stay
positive and motivated”

4a. Get back on
track

178 (1.9%) “Get back to the plan”;
“After a vacation,
getting back into
program”

5. Behavioral skills 160 (1.7%) “Prepare meals ahead of
time”

5a. Time
management

173 (1.8%) “plan my weekend
better”; “get up earlier
to allow for morning
workouts”

5b. Sleep 88 (0.9%) “get more sleep”

6. Mental/
emotional
health

140 (1.5%) “take more time for
myself”

6a. Negative
emotional
control

95 (1%) “be less stressed”

6b. Reward 3 (0.03%) “buy new exercise shoes”

99. Undetermined/
not a goal

364 (3.8%) “limit holidays”; “xxxxxx”

0. No goal set 1840 (19.4%) [Entry left blank]

Hurley et al. 5



shoes” and “reward myself,” which was repeated twice).
Lastly, the code Undetermined (99) was used as a catch-all
code for entries which were not goals – or not clearly iden-
tifiable as goals (“I’d like to be responsible for my own
health”; “Wonder why this is so hard”; “limit holidays”),
or random character strings (“xxxxxx”). We determined
that saturation was reached by 6 program months across
participants, as no new codes or themes were identified,
and only counts of existing codes were increasing.51–53

Quantitative analyses

Of the 363 participants randomized to the IWL and IWL+
PCP groups, n= 266 possess complete clinical weight
change data for the following descriptive summary ana-
lyses: Mean weight loss across these individuals was
−4.72 kg (SD= 5.8) at 6 months. Those who reached
clinically significant weight loss of ≥5% baseline body-
weight (n= 107) set an average of 37.6 goals (SD= 26.7;
median= 44.0) over 6 months, including repeated goals.
This was significantly greater than those who lost
between 1% and 4.99% of baseline weight (n= 89), who
set an average of 29.21 goals (SD= 22.6; median= 23.0;
p < 0.0001). Both of these groups set significantly more per-
sonal goals those who lost < 1% or gained weight (n= 70),
who set an average of 17.5 goals (SD= 16.04; median=
12.0; p’s < 0.0001).

The first pooled model regressing total personal goals set
onto the residualized change score of 6-month weight is
summarized in Table 3. The primary results of this model
show that each one-unit increase in the number of total per-
sonal goals set over 6 months was significantly associated

with 0.085 kg greater weight loss at 6 months, controlling
for covariates (SE= 0.013; p < 0.0001).

The second model, adding total logins as an additional
covariate to indicate overall program engagement regres-
sing onto a residualized change score of 6-month weight
is summarized in Table 4. While total website logins did
explain some of the variance in 6-month weight change,
the effect of total goals set remained significant. To interpret
the results, each one-unit increase in the number of total
personal goals set was significantly associated with
0.04 kg greater weight loss at 6 months, controlling for cov-
ariates (SE= 0.013; p= 0.002). In this same model, a
one-unit increase in the total number of logins was signifi-
cantly associated with 0.015 kg greater weight loss at 6
months, controlling for covariates (SE= 0.001; p <
0.0001). The addition of logins appeared to improve
model fit, as the pooled R2 increased from 0.923 in
Model 1 to 0.942 in Model 2 with a bootstrapped pooled
95% confidence interval of (0.0123, 0.016).

Dummy-coded probing analyses for behavior or
outcome orientation, SMART criteria adherence, and repe-
tition were all nonsignificant in this sample and are not
reported here. Among control covariates, age was signifi-
cant across both models, such that a one-unit increase in
age at baseline above the sample mean (51.9 years) was
associated with an approximate 0.065 kg greater weight
loss at 6 months in the full Model 2, controlling for covari-
ates (SE= 0.026; p= 0.011).

Table 4. Pooled summary of Model 2: Goals+ Logins (N= 363).

Variable Coefficient (SE) 95% CI p-value

Intercept 4.777 (1.542) (1.755, 7.799) p= 0.002

Baseline weight 0.936 (0.016) (0.905, 0.967) p <
0.0001

Total goals set −0.040 (0.013) (−0.065,
−0.014)

p= 0.002

Total logins −0.015 (0.001) (−0.017,
−0.013)

p <
0.0001

Age-mc −0.065 (0.026) (−0.116,
−0.014)

p= 0.011

Sex −0.667 (0.619) (−1.880, 0.546) p= 0.283

Race (Black) 0.333 (0.849) (−1.331, 1.997) p= 0.695

Race (other
POC)

2.524 (1.353) (−0.128, 5.176) p= 0.065

SE: standard error; CI: confidence interval; mc: mean-centered; POC: people
of color.

Table 3. Pooled summary of Model 1: total goals set (N= 363).

Variable Coefficient (SE) 95% CI p-value

Intercept 5.356 (1.683) (2.057, 8.655) p= 0.002

Baseline weight 0.924 (0.017) (0.891, 0.957) p <
0.0001

Total goals set −0.085 (0.013) (−0.110,
−0.059)

p <
0.0001

Age-mc −0.102 (0.030) (−0.161,
−0.043)

p= 0.001

Sex −0.190 (0.685) (−1.533, 1.153) p= 0.782

Race (Black) 1.083 (0.920) (−0.720, 2.886) p= 0.241

Race (Other
POC)

2.306 (1.466) (−0.567, 5.179) p= 0.119

Notes: SE: standard error; CI: confidence interval; mc: mean-centered; POC:
people of color.
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Discussion
This analysis describes the types of goals that participants in
a digital weight loss intervention created for themselves and
integrates evidence that increased usage of a personal goal
creation and tracking component is associated with
improved weight loss outcomes. These results support the
study hypothesis that people who create more goals for
themselves tend to lose more weight during a weight loss
program than those who create fewer.10,12,13,27 As this
goal creation component was largely unstructured and self-
directed, it is possible to glean insights into the types of
goals participants choose to set as priorities for themselves
during the parent study and the degree to which these goals
align with program interests, since participants may have
different interests than that of the structured program.54

While it was not surprising that the majority of goals set
during a weight loss program focused on diet, physical
activity, and weight, this finding may instill some confi-
dence that when given the freedom to set any goals they
want, participants motivated to use the program will
likely create entries aligned with that program. Notably,
many of the behavioral skill goals created by participants
were learning goals within the diet and physical activity
“parent” code groups, focused on acquiring knowledge
and skills which could be used to meet other high difficulty
goals.22 The high number of learning skill goals related to
meal prepping and menu planning might imply that these
were created during struggles to adhere to program
calorie goals for promote weight loss, and indicate a need
for improved skill-building exercises for participant auton-
omy support in this type of intervention.55,56 These findings
echo recommendations from Swann et al.’s review high-
lighting a need to correctly specify learning goals for parti-
cipants who may not be fully equipped to attain difficult
performance goals in the context of physical activity
goals, and warn of potential issues with program adherence
related to prescribing difficult performance goals which
might exceed a participant’s capabilities too early.57

The creation of adherence and motivation goals might
indicate the degree that a given participant may be strug-
gling in the program and at risk of a lapse. Particularly
the in-vivo “get back on track” code, which was often
repeated for multiple weeks among several participants
near the end of their recorded goal setting activity, indicates
an acknowledgement of being in a lapse and a desire to
return to a successful state in the program. This suggests
both that creating these goals alone may not be sufficient
to return to program recommendations and that these parti-
cipants may have required more assistance than what was
programmed into the DBCI. In the future, if an intervention
were to include a personal goal creation component similar
to the one analyzed here with a keyword monitoring system
to identify these sorts of goal entries, it could signal the
program to send additional resources to promote goal

attainment and lapse prevention when participants would
presumably be more receptive to that type of tailored
content.

Results from this analysis can help to inform future
message tailoring efforts in weight management DBCIs.
For example, based on the recurrence of entries relating to
water consumption, it might be beneficial to include not
only messages recommending reductions in sugar-sweetened
beverage consumption to help achieve calorie goals, but pos-
sibly messages and/or small goals related to increasing water
consumption.58,59 While the code related to improving sleep
was unexpected, it could indicate an opportunity to incorpor-
ate messages addressing tiredness or exhaustion as com-
monly perceived barriers to increasing physical activity.60

Entries focusing on mental/emotional health often involved
maintaining optimistic outlooks, practicing self-forgiveness,
as well as resilience to struggles during the program. These
types of goals might also suggest an opportunity to consider
holistic wellness during the design of lifestyle intervention
messaging libraries to promote participant wellbeing and
resiliency for goal setting and striving behaviors. Adaptive
tailoring using these user-created goals could be utilized in
future interventions to tailor intervention content to be
more relevant to participant priorities, where applicable,
and potentially increase the likelihood of goal
commitment.57

Despite the variety of goal topics created using this com-
ponent, many of the goals themselves were of low rigor.
Most goals did not meet SMART criteria (85.5%) despite
a linked resource on the same screen. Nonetheless, while
these goals may have a low-rated quality, writing a
greater quantity of goals was found to significantly contrib-
ute to improved weight loss outcomes, controlling for
website logins.61 Fleig et al. report similar results regarding
a similar BCT, action planning, finding that less-specific
action plans contributed to a greater desirable change in out-
comes than more complex action plans.46,62 Additionally,
in their systematic review and meta-analysis of goal
setting in digital physical activity promotion interventions,
McEwan et al. found goal specificity was not associated
with differences in effect sizes.19 If this is an avenue of
interest for future intervention research, it may be worth-
while to consider testing components such as interactive
practice tutorials guiding SMART goal creation, as this ana-
lysis indicates that providing written instructions alone may
be insufficient to promote this activity.

The opportunity to create and track personal goals in
addition to prescribed program goals can provide a small
step to increase participant autonomy in digital interven-
tions. According to the Self-Determination Theory, sup-
porting participant autonomy in ways such as this could
help promote participants’ perceived responsibilities for
their own status in a program and potentially increase
their investment in the program.63–65 Future studies may
wish to more specifically measure feelings of participant
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autonomy and control associated with goal setting within
digital interventions, possibly using dedicated intervention
designs to randomize access to this type of component.

This study has several limitations, including an inability
to fully control for the effects of general program adherence
(e.g. reducing calorie intake and increasing physical activ-
ity) or utilization of other website components, which
may explain some variance in the observed relationship
between total goals set and weight loss and could enable
commentary on a potential intention–behavior gap.66 This
study is also unable to determine the direction or temporal-
ity of effects, only association, as it cannot determine if
users who set more goals for themselves lost more weight
or those who were successfully losing weight had greater
confidence and self-efficacy to set more goals for
themselves.

However, this study also has some strengths, including
its novelty at being the first to describe and quantify the
types of goals participants set in a long-term digital
weight management intervention in a large dataset.
Second, while the study sample may have lacked racial
and ethnic diversity, it was more diverse than other types
of eHealth interventions in other aspects: including that it
was >25% male, included >50% of participants who did
not have a Bachelor’s degree or equivalent, and included
older participants living with diabetes, hypertension, and
other comorbidities. Thus, these findings may be particu-
larly relevant for those aiming to conduct future behavioral
interventions within a primary care setting.

Conclusions
Including a personal goal creation component as part of
a DBCI can enable large amounts of information to be
collected from participants, which could be used to
inform more personalized content tailoring in future
intervention designs, and its usage was associated
with increased 6-month weight loss in this analysis. It
will be helpful for future studies to include and evaluate
this type of component to more clearly determine the
extent that creating and achieving these personal goals
have on behavioral performance, intervention engage-
ment, and adherence.

Acknowledgements: We would like to thank Karen Hatley,
Kristen Polzien, and Molly Diamond for their assistance in this
research.

Contributorship: LH authored the first draft of the manuscript
and implemented co-authors’ feedback, conceived the secondary
study design. BN, DT, CS: supervision, manuscript review, and
methodology. DT and CS: main trial design, funding, and data
acquisition. All authors read and approved the final version of
this manuscript.

Data availability: De-identified data from this analysis may be
made available by request to the corresponding author.

Declaration of conflicting interests: The authors declared no
potential conflicts of interest with respect to the research,
authorship, and/or publication of this article.

Ethical approval: This research was exempt from ethical
approval as all data were de-identified such that the identities of
human subjects could not be readily ascertained directly or
through identifiers linked to the subjects. All primary care
providers and participants completed informed consent of study
procedures and data. Additionally, any disclosure of the human
subjects’ responses outside the research would not reasonably
place the subjects at risk of identification, criminal or civil
liability or be damaging to the subjects’ financial standing,
employability, educational advancement, or reputation.

Funding: The authors disclosed receipt of the following financial
support for the research, authorship, and/or publication of this
article: This research was supported by a grant from the T32
Cancer Health Disparities Training Grant from the National
Cancer Institute of the National Institutes of Health [grant
number T32CA128582]. Parent study was funded by the
National Institute of Diabetes and Digestive and Kidney
Diseases [grant number R01-DK095078].

Guarantor: LH.

ORCID iD: Lex Hurley https://orcid.org/0000-0003-2217-0492

Supplemental material: Supplemental material for this article is
available online.

References
1. Statistics NCfH. Obesity and Overweight, (2021, accessed 3/

11 2021).
2. Bianchini F, Kaaks R and Vainio H. Overweight, obesity, and

cancer risk. Lancet Oncol 2002; 3: 565–574.
3. Joiner KL, Nam S and Whittemore R. Lifestyle interventions

based on the diabetes prevention program delivered via
eHealth: a systematic review and meta-analysis. Prev Med
2017; 100: 194–207.

4. Wing RR, Tate DF, Espeland MA, et al. Innovative self-
regulation strategies to reduce weight gain in young adults:
the study of novel approaches to weight gain prevention
(SNAP) randomized clinical trial. JAMA Intern Med 2016;
176: 755–762. 2016/05/03.

5. Krebs P, Prochaska JO and Rossi JS. A meta-analysis of
computer-tailored interventions for health behavior change.
Prev Med 2010; 51: 214–221.

6. Lustria MLA, Noar SM, Cortese J, et al. A meta-analysis of
web-delivered tailored health behavior change interventions.
J Health Commun 2013; 18: 1039–1069.

7. Schippers M, Adam P, Smolenski D, et al. A meta-analysis of
overall effects of weight loss interventions delivered via

8 DIGITAL HEALTH

https://orcid.org/0000-0003-2217-0492
https://orcid.org/0000-0003-2217-0492


mobile phones and effect size differences according to deliv-
ery mode, personal contact, and intervention intensity and
duration. Obes Rev 2017; 18: 450–459.

8. Schoeppe S, Alley S, Van Lippevelde W, et al. Efficacy of
interventions that use apps to improve diet, physical activity
and sedentary behaviour: a systematic review. Int J Behav
Nutr Phys Activity 2016; 13: 127.

9. Khaylis A, Yiaslas T, Bergstrom J, et al. A review of effica-
cious technology-based weight-loss interventions: five key
components. Telemed e-Health 2010; 16: 931–938.

10. Pellegrini CA, Pfammatter AF, Conroy DE, et al. Smartphone
applications to support weight loss: current perspectives. Adv
Health Care Technol 2015; 1: 13–22. 2015/07/15.

11. Carey RN, Connell LE, Johnston M, et al. Behavior change
techniques and their mechanisms of action: a synthesis of
links described in published intervention literature. Ann
Behav Med 2018; 53: 693–707.

12. Bennett GG, Herring SJ, Puleo E, et al. Web-based weight
loss in primary care: a randomized controlled trial. Obesity
2010; 18: 308–313.

13. Cullen KW, Baranowski T and Smith SP. Using goal setting
as a strategy for dietary behavior change. J Am Diet Assoc
2001; 101: 562–566.

14. Mann T, de Ridder D and Fujita K. Self-regulation of health
behavior: social psychological approaches to goal setting
and goal striving. Health Psychol 2013; 32: 487–498.

15. Koch AK and Nafziger J. Self-regulation through goal
setting*. Scand J Econ 2011; 113: 212–227. DOI: https://
doi.org/10.1111/j.1467-9442.2010.01641.x.

16. Shilts MK, Horowitz M and Townsend MS. Goal setting as a
strategy for dietary and physical activity behavior change: a
review of the literature. Am J Health Promot 2004; 19: 81–93.

17. Strecher VJ, Seijts GH, Kok GJ, et al. Goal setting as a strat-
egy for health behavior change. Health Educ Q 1995; 22:
190–200.

18. Epton T, Currie S and Armitage CJ. Unique effects of setting
goals on behavior change: systematic review and
meta-analysis. J Consult Clin Psychol 2017; 85: 1182.

19. McEwan D, Harden SM, Zumbo BD, et al. The effectiveness
of multi-component goal setting interventions for changing
physical activity behaviour: a systematic review and
meta-analysis. Health Psychol Rev 2016; 10: 67–88.

20. Locke EAL and Gary P. Goal setting theory, 1990. In: Locke
EAL and Gary P (eds) New developments in goal setting and
task performance. New York: Routledge, 2013, pp.3–15.

21. Bovend’Eerdt TJH, Botell RE and Wade DT. Writing
SMART rehabilitation goals and achieving goal attainment
scaling: a practical guide. Clin Rehabil 2009; 23: 352–361.

22. Locke EA and Latham GP. New Developments in Goal
Setting and Task Performance. 711 Third Avenue,
New York, NY 10017: Routledge, 2012.

23. Spring B, Duncan JM, Janke EA, et al. Integrating technology
into standard weight loss treatment: a randomized controlled
trial. JAMA Intern Med 2013; 173: 105–111.

24. Booth AO, Nowson CA and Matters H. Evaluation of an
interactive, internet-based weight loss program: a pilot
study. Health Educ Res 2008; 23: 371–381.

25. Shapiro JR, Koro T, Doran N, et al. Text4Diet: a randomized
controlled study using text messaging for weight loss beha-
viors. Prev Med 2012; 55: 412–417.

26. Chambliss HO, Huber RC, Finley CE, et al. Computerized
self-monitoring and technology-assisted feedback for weight
loss with and without an enhanced behavioral component.
Patient Educ Couns 2011; 85: 375–382.

27. Semper H, Povey R and Clark-Carter D. A systematic
review of the effectiveness of smartphone applications
that encourage dietary self-regulatory strategies for
weight loss in overweight and obese adults. Obes Rev
2016; 17: 895–906.

28. Carter MC, Burley VJ, Nykjaer C, et al. Adherence to a smart-
phone application for weight loss compared to website and
paper diary: pilot randomized controlled trial. J Med
Internet Res 2013; 15: e32.

29. Thomas JG andWing RR. Health-e-call, a smartphone-assisted
behavioral obesity treatment: pilot study. JMIR Mhealth
Uhealth 2013; 1: e3.

30. Locke EA and Latham GP. Goal setting theory. In:
Motivation: theory and research. Abingdon, Oxon, UK:
Routledge, 2012, pp.23–40.

31. EberlyMB, Liu D,Mitchell TR, et al. Attributions and emotions
as mediators and/or moderators in the goal-striving process. In:
EA Locke and Latham GP (eds) New Developments in Goal
Setting and Task Performance. Abingdon, Oxon, UK:
Routledge, 2013, pp.35–50.

32. Locke EA and Latham GP. What should we do about motiv-
ation theory? Six recommendations for the twenty-first
century. Acad Manage Rev 2004; 29: 388–403.

33. Tate DF, Kraschnewski JL, Martinez C, et al. A cluster-
randomized controlled trial of automated internet weight-loss
programs in primary care: role of automated provider feed-
back. Obesity 2022; 30: 2363–2375.

34. Diabetes Prevention Program Research G. The diabetes pre-
vention program (DPP): description of lifestyle intervention.
Diabetes Care 2002; 25: 2165–2171.

35. Wing RR, Tate DF, Gorin AA, et al. A self-regulation
program for maintenance of weight loss. N Engl J Med
2006; 355: 1563–1571.

36. Öhlén J, Morse JM and Niehaus L. Mixed method design:
principles and procedures. Forum, Qual Soc Res 2009;
2011: 12.

37. Bennett GG and Glasgow RE. The delivery of public health
interventions via the internet: actualizing their potential.
Annu Rev Public Health 2009; 30: 273–292.

38. Jakicic JM, Tate DF, Lang W, et al. Effect of a stepped-care
intervention approach on weight loss in adults: a randomized
clinical trial. Jama 2012; 307: 2617–2626.

39. Eysenbach G. The law of attrition. J Med Internet Res 2005;
7: 11.

40. Roberts AL, Fisher A, Smith L, et al. Digital health behaviour
change interventions targeting physical activity and diet in
cancer survivors: a systematic review and meta-analysis. J
Cancer Surviv 2017; 11: 704–719.

41. Hutchesson MJ, Rollo ME, Krukowski R, et al. Ehealth inter-
ventions for the prevention and treatment of overweight and
obesity in adults: a systematic review with meta-analysis.
Obes Rev 2015; 16: 376–392.

42. Sherrington A, Newham J, Bell R, et al. Systematic review
and meta-analysis of internet-delivered interventions provid-
ing personalized feedback for weight loss in overweight and
obese adults. Obes Rev 2016; 17: 541–551.

Hurley et al. 9

https://doi.org/10.1111/j.1467-9442.2010.01641.x
https://doi.org/10.1111/j.1467-9442.2010.01641.x
https://doi.org/10.1111/j.1467-9442.2010.01641.x


43. Perski O, Blandford A, West R, et al. Conceptualising
engagement with digital behaviour change interventions: a
systematic review using principles from critical interpretive
synthesis. Transl Behav Med 2017; 7: 254–267. 2016/12/15.

44. Sandelowski M. Real qualitative researchers do not count: the
use of numbers in qualitative research. Res Nurs Health 2001;
24: 230–240.

45. Gale NK, Heath G, Cameron E, et al. Using the framework
method for the analysis of qualitative data in multi-
disciplinary health research. BMC Med Res Methodol 2013;
13: 1–8.

46. Michie S, Richardson M, Johnston M, et al. The behavior
change technique taxonomy (v1) of 93 hierarchically clus-
tered techniques: building an international consensus for the
reporting of behavior change interventions. Ann Behav Med
2013; 46: 81–95.

47. Bovend’Eerdt TJ, Botell RE and Wade DT. Writing SMART
rehabilitation goals and achieving goal attainment scaling: a
practical guide. Clin Rehabil 2009; 23: 352–361.

48. van Buuren S and Groothuis-Oudshoorn K. Mice: multivari-
ate imputation by chained equations in R. J Stat Softw
2011; 45: 1–67.

49. Rubin DB. Multiple imputation for nonresponse in surveys.
New York: John Wiley & Sons, Inc., 1987.

50. Team RC. R: A language and environment for statistical com-
puting. Vienna, Austria: R Foundation for Statistical
Computing, 2021.

51. Saunders B, Sim J, Kingstone T, et al. Saturation in qualitative
research: exploring its conceptualization and operationaliza-
tion. Qual Quant 2018; 52: 1893–1907. 20170914.

52. Urquhart C. Grounded theory for qualitative research: A
practical guide. London, UK: SAGE Publications, Ltd, 2022.

53. Given LM. 100 questions (and answers) about qualitative
research. Thousand Oaks, CA, USA: SAGE Publications,
Ltd, 2015.

54. Yardley L, Spring BJ, Riper H, et al. Understanding and pro-
moting effective engagement with digital behavior change
interventions. Am J Prev Med 2016; 51: 833–842.

55. Wrosch C, Scheier MF, Miller GE, et al. Adaptive self-
regulation of unattainable goals: goal disengagement, goal

reengagement, and subjective well-being. Pers Soc Psychol
Bull 2003; 29: 1494–1508.

56. Benita M, Roth G and Deci EL. When are mastery goals more
adaptive? It depends on experiences of autonomy support and
autonomy. J Educ Psychol 2014; 106: 258.

57. Swann C, Rosenbaum S, Lawrence A, et al. Updating goal-
setting theory in physical activity promotion: a critical con-
ceptual review. Health Psychol Rev 2021; 15: 34–50.

58. Malik VS, Pan A, Willett WC, et al. Sugar-sweetened bev-
erages and weight gain in children and adults: a systematic
review and meta-analysis. Am J Clin Nutr 2013; 98: 1084–
1102.

59. Malik VS, Schulze MB and Hu FB. Intake of sugar-sweetened
beverages and weight gain: a systematic review. Am J Clin
Nutr 2006; 84: 274–288.

60. Allison KR, Dwyer JJ and Makin S. Self-efficacy and partici-
pation in vigorous physical activity by high school students.
Health Educ Behav 1999; 26: 12–24. 1999/02/10.

61. Gardner B, Sheals K, Wardle J, et al. Putting habit into prac-
tice, and practice into habit: a process evaluation and explor-
ation of the acceptability of a habit-based dietary behaviour
change intervention. Int J Behav Nutr Phys Act 2014; 11:
135. 2014/11/02.

62. Fleig L, Gardner B, Keller J, et al. What contributes to
action plan enactment? Examining characteristics of phys-
ical activity plans. Br J Health Psychol 2017; 22: 940–
957. 2017/08/24.

63. Tadas S and Coyle D. Barriers to and facilitators of technol-
ogy in cardiac rehabilitation and self-management: systematic
qualitative grounded theory review. J Med Internet Res 2020;
22: e18025. Review 11.11.2020.

64. Vo V, Auroy L and Sarradon-Eck A. Patients’ perceptions of
mHealth apps: meta-ethnographic review of qualitative
studies. JMIR Mhealth Uhealth 2019; 7: e13817. Review
10.07.2019.

65. Teixeira PJ, Carraça EV, Markland D, et al. Exercise, physical
activity, and self-determination theory: a systematic review.
Int J Behav Nutr Phys Act 2012; 9: 78. 2012/06/26.

66. Sheeran P and Webb TL. The intention–behavior gap. Soc
Personal Psychol Compass 2016; 10: 503–518.

10 DIGITAL HEALTH


	 Introduction
	 Methods
	 Study design and participants
	 Measures
	 Data analysis

	 Results
	 Participant characteristics
	 Types of goals set
	 Quantitative analyses

	 Discussion
	 Conclusions
	 Acknowledgements
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


