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Background: Adherence to dietary interventions is a significant barrier in the treatment of
childhood obesity. Time-limited eating (TLE) is a simple dietary approach that limits food
intake to a given number of consecutive hours per day, but parental and youth
acceptability of TLE in youth with obesity is unknown. This study explored the feasibility
of utilizing TLE among parents and youth attending pediatric weight management (PWM).

Methods:Members of COMPASS (Childhood Obesity Multi-Program Analysis and Study
System) developed a survey to assess the acceptability of TLE in families attending PWM,
which included patient characteristics, current diet and sleep schedules, and interests in
trying TLE. The survey was administered electronically via REDCap or manually to parents
of patients between the ages of 8-17 years old and to patients 11-17 years old attending
one of five PWM practices in the COMPASS network.

Results: Patients (n=213) were 13.0 ± 2.5 years old, 58% female, 52% White, 22%
Black, 17% Hispanic/Latino, and 47% reported a diagnosed psychological disorder. On
average, parents reported their child’s daily eating spanned 12.5 ± 1.9 hours (7:35am -
8:05pm) and included 5.6 ± 1.6 eating bouts (meals + snacks). Most parents reported
being likely to try TLE ≤12 hours/d (TLE12: 66%), which was similar to the likelihood of
following a nutrient-balanced diet (59%). Likelihood was lower for TLE ≤10 hours/d
(TLE10: 39%) or ≤8 hours/d (TLE8: 26%) (p<0.001 for both). Interest in TLE was not
consistently related to patient age, sex, or ethnicity, but was lower in patients with a
psychiatric diagnosis vs. no diagnosis (TLE8: 19% vs. 32%; p=0.034). Patients of parents
who reported being likely to try TLE, compared to those unlikely to try TLE, had shorter
eating windows (p<0.001) and ate fewer snacks (p=0.006).
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Conclusions: Two-thirds of parents with children attending PWM programs report
interest in TLE ≤12 hours/d regardless of demographic characteristics, but interest
wanes when limiting eating to ≤10 or ≤8 hours per day. Time-limited eating appears to
be a feasible option in PWM settings provided treatment options are individualized based
on the interests and barriers of patients and their families.
Keywords: childhood obesity, intermittent fasting, nutrition, treatment, children, adolescents, time-restricted
feeding (TRF)
INTRODUCTION

Traditionally, obesity was viewed as a simple behavioral problem
involving an imbalance in caloric intake and energy expenditure.
However, current evidence has revealed obesity to be a
multifactorial disease that involves multiple organ systems as
well as behavioral, physiological, environmental, genetic and
epigenetic components. One such component includes the
central circadian system involved in regulating sleep/wake
cycles, hormones, and metabolism. Evidence has now
demonstrated a reciprocal link between the circadian system
and the timing and quantity of food intake (1). For example,
mutant mice with disrupted circadian systems eat outside of the
typical diurnal feeding rhythm, are hyperphagic and have obesity
(2). Likewise, intentional disruption of the feeding/fasting
rhythms in normal-weight mice has been shown to induce
obesity (3). The same phenomenon has been seen in human
night-shift workers who are predisposed to obesity and increased
metabolic risk (4–7).

Conversely, research in mice where food intake is limited to a
particular time window each day, known as time-limited eating
(TLE), reduces obesity and related metabolic disorders such as
impaired glucose tolerance (8–10). A review of animal studies
(11) found that, compared to ad-libitum intake, mice restricted
to 8-9 hours/d of feeding experienced a 12-28% decrease in
bodyweight (10, 12). A similar trend was seen in mice fed a high-
fat diet within a 12 hours/d time period over 16 weeks (13),
though a similar 12-week study found no effect (14). Animals
that consumed a high-fat diet benefitted more from TLE than
animals consuming a low-fat diet (10, 13). The TLE benefit
appeared independent of calorie intake in some cases, with a
similar number of calories consumed among animals on TLE
and ad-libitum diets (10).

Findings from human research corroborate results from
animal models, albeit with less pronounced outcomes (11). In
studies involving adults who followed a 10-12 hour/d TLE plan,
such as during Ramadan fasting, participants experienced 1-3%
weight loss (15–21), and a concomitant decrease in blood lipids
(15, 17–20), despite no difference or an increase in reported
energy intake in some studies (15, 17). Similarly, studies
implementing 6-8 hour/d TLE in adults with elevated weight
reported weight loss ranging from 1.7-2.6% over a 3-12 week
intervention period (22–24).

To date, no TLE studies have been conducted in human
youth; however, TLE has recently been evaluated in adolescent
mice with obesity with promising results (25) and at least one
n.org 2
human study is currently underway (26). Children with obesity
and their families often have difficulty adhering to dietary
interventions that significantly alter the quantity and varieties
of foods that they habitually consume (27). Time-limited eating
may offer a more feasible alternative by providing simple limits
to the timing of food intake, while providing fewer restrictions on
the types and amounts of foods consumed. Conversely, youth
may have less flexibility over mealtimes and food choices due to
structured school and family schedules. The current study was
designed to assess the timing of daily eating patterns for pediatric
weight management patients, and to evaluate the acceptability
and barriers of TLE among patients and their parents.
MATERIALS AND METHODS

Sample
Five pediatric weight management programs from across the
United States participated in the study. Programs were recruited
through the Childhood Obesity Multi-Program Analysis and
Study System (COMPASS), a practice-based national research
network with a focus on better understanding the etiology of
childhood obesity and improving its treatment through
translational research. Participants for the current study were
parents of patients 8 to 17 years of age who were invited to
participate in the study by completing a survey while attending a
treatment visit at one of the programs. If parents agreed to
participate and their child was 11 to 17 years of age, the child/
patient was asked to complete a similar patient version of the
survey. Each program received approval from their respective
Institutional Review Board (IRB) before participating.

Measures
Time-Limited Eating Acceptability
All data for the current study was collected between January and
November 2018 from a parent and patient/child survey
administered at a PWM treatment visit. The survey used in the
current study was developed by a team of clinicians and
researchers specializing in childhood obesity, child psychology,
and behavior analysis. The parent and child instruments
contained items that assessed patient factors as they relate to
TLE, including typical meal and snacking patterns, sleep habits,
and acceptability of TLE, including different TLE lengths, TLE
days of the week, and TLE barriers. Only the parent version of
the survey included questions regarding the child’s demographic
April 2022 | Volume 13 | Article 811489
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characteristics, but all other questions were identical between
parent and child version. Time-of-day questions provided
response options in half-hour increments, and TLE barriers
were provided as a select-all-that-apply list. Acceptability was
assessed using questions that asked about hypothetical TLE
eating plans that differed by day of the week (school days vs.
school days and weekends) and number of TLE hours per day.
Assessments for TLE interest included how likely the child would
be to follow four plans: 1) TLE limited eating to 12 hours per day
on school days only (TLE12), 2) TLE limited to 12 hours per day
on school days and weekends (TLE12week), 3) TLE limited to 10
hours per day on school days only (TLE10), and 4) TLE limited
to 8 hours per day on school days only (TLE8). Response options
for TLE acceptability questions used a Likert scale with 5 options
ranging from “extremely unlikely” to “extremely likely”.

Patient Characteristics
The parent survey included questions concerning their child’s
demographic and anthropometric characteristics and
psychological disorders and medications for these disorders.
Height and weight were parent-reported with the option for
metric or imperial units, and parents were asked to use the height
and weight recorded during the child’s current treatment visit, if
possible. Parents were asked if their child had ever been
diagnosed with the following psychological disorders:
Attention Deficit/Hyperactivity Disorder (ADHD/ADD), mood
disorder, such as depression or bipolar, anxiety disorder, Autism
Spectrum Disorder (ASD), including Asperger’s Syndrome, and
learning disabilities or delays. Any medications taken for these
disorders were recorded and categorized as stimulant or non-
stimulant medications. The parent survey was prefaced by a brief
paragraph indicating that the completion of the survey
constituted parental consent to participate and let their child
participate. The patient portion of the survey was then offered to
patients 11 to 17 years of age after the parent portion was
completed. Both parent and patient surveys were available in
English and Spanish.

Analysis
In order to determine weight status, BMI percentile and percent
of the 95th BMI percentile was assessed for each child based on
his/her age, height and weight using CDC growth curves (28).
Then, weight status was categorized as overweight (BMI
percentile: 85th to <95th), class 1 obesity (percent of the 95th

BMI percentile: 100% to <120%), and severe (class 2 + class 3)
obesity (percent of the 95th BMI percentile: ≥120%) Due to the
low number of patients defined as overweight, this group was
combined with obesity for analyses. Descriptive statistics were
presented as means and standard deviations for continuous
variables and as frequencies and proportions for categorical
data. Parent and patient characteristics were compared across
programs using Pearson Chi Square as was the frequencies of
survey responses across nominal groupings, such as sex. Mantel
Hanzel chi square was used to evaluate linear relationships in
survey responses across ordinal groups (e.g., age groups, weight
status groups). Likert responses were dichotomized as “unlikely”
(including “Extremely unlikely”, “Unlikely”, or “Neutral”) and
Frontiers in Endocrinology | www.frontiersin.org 3
“likely” (including “Likely” or “Very Likely”). Wilcoxon rank
sum test (Mann-Whitney U test) was used to compare
differences in the ordinal Likert responses across groups, and
multiple logistic regression was used to compare group
differences based on dichotomized patient responses, while
adjusting for potential confounders.
RESULTS

A total of 222 parents agreed to review the survey’s consent page
and 213 consented to participate (96%), with respondents of any
single PWM program representing 8% to 44% of the total sample
(median: 11%). Of participating parents, 167 had a child patient
between 11-17 years of age and 159 (95%) assented to participate.
Patient characteristics for each pediatric weight management
program studied are displayed in Table 1. Mean (SD) age was
13.0 (2.5) years and the majority of patients were ≥11 years
(81%), female (57%), and had severe obesity (73%). Almost half
of patients had one or more parent-reported psychiatric
diagnoses (44%) and almost a quarter had 2 or more diagnoses
(23%), most frequently including attention deficit/hyperactivity
disorder (ADHD) (23%), anxiety (19%) and mood disorders
(18%). Patient characteristics often differed across programs,
including mean age (p=0.024), sex (p=0.034), race/ethnicity
(p<0.001), and having a diagnosed psychiatric disorder
(p=0.012). Across programs, patients identifying as Black/
African American ranged from 6% to 59% and those
identifying as Hispanic/Latino ranged from 0 to 27%.

Children (8 to 10 years)
Eating and Sleeping Habits
Among children aged 8-10 years, parent-reported mean (± SD)
sleep duration was 9.6 (0.8) hours based on an average wake time
of 6:52am and an average bedtime of 9:19pm. Mean breakfast,
lunch, and dinner times were 7:54am, 11:57am, and 6:24pm,
respectively. In addition to meals, parents reported their child ate
an average of 3.3 (2.0) snacks per day. Meals and snacks were
consumed across an eating time window of 12.1 (1.3) hours. No
previous dieting was reported among the majority (60%) of 8 to
10-year-olds, but those who had dieted most frequently reported
calorie tracking (e.g., MyFitnessPal) (10%), My Plate (10%), or
calorie restricted (7.5%) diets.

Time-Limited Eating Interest
Parent-reported interest in TLE was high for TLE12 (71%) but
decreased for TLE10 (46%) and TLE8 (27%) and was also lower
for TLE12week (59%). For all TLE options, parents of 8–10-year-
olds reported similar interest as parents of older children
and adolescents.

Adolescents (11 to 17 years)
Eating and Sleeping Habits
Parents estimated wake times for 11 to 17-year-olds as 6:18am,
on average, and bedtimes as 10:01pm (1.1) hours for a total sleep
length of 8.3 (1.2) hours. Youth reported similar wake times
April 2022 | Volume 13 | Article 811489
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(6:14am) but later bedtimes (10:18pm) than parents (p<0.001),
resulting in a shorter mean sleep length (7.9 (1.4)
hours; p<0.001).

Parent-reported mealtimes for breakfast, lunch, and dinner
for the adolescents were 7:09am, 11:39am, and 6:17pm,
respectively, and were similar to adolescent-reported mealtimes.
Parents reported mean first daily food intake as 7:31am (due to
some youth skipping breakfast) and last daily food intake as
8:06pm for a total daily eating length of 12.6 (2.0) hours.
Adolescents reported similar first food intake times (7:37am)
and non-significantly earlier last food intake times (7:57pm),
resulting in a shorter eating length (12.2 (2.0) hours) when
compared to parent-reported data (p=0.026). The number of
non-meal snacks reported by parents and youth were 2.7 (1.7)
and 2.6 (1.6) snacks per day, respectively.

Time-Limited Eating Interest
Interest in TLE did not differ between adolescents aged 11 to 13y
and teens aged 14 to 17y; therefore, TLE results were combined for
all youth 11 to 17y. Parent- and adolescent-reported interest in
TLE is shown in Table 2. Similar to parents of younger children,
parents of adolescents reported highest interest for TLE12 (66%),
followed by TLE10 (40%) and TLE8 (26%). Adolescent interest
was slightly lower across TLE12 (58%), TLE10 (35%) and TLE8
(24%) but not significantly so. When considered together, 45% of
parent and adolescent dyads indicated interest in TLE12 whereas
combined interest was less than half as frequent for TLE10 (18%)
and TLE8 (12%) (Figure 1).
Frontiers in Endocrinology | www.frontiersin.org 4
Time-Limited Eating Associations
Patient Characteristics
Interest in TLE did not differ between parents and adolescents
when youth were grouped by demographic characteristics.
However, TLE interest did differ across some patient
characteristics, including race/ethnicity and the presence of a
diagnosed psychiatric disorder (Table 2). For parents, TLE8
interest differed by their child’s race/ethnicity (p=0.036) with
highest interest among parents of Black/African American youth
(40%) and lowest interest among parents of White youth (18%).
For adolescents, interest in TLE12 differed across race/ethnicity
(p=0.002) with the highest interest among White youth (71%)
and lowest interest among Hispanic youth (33%). Interest in
TLE8 was also higher among those without a psychiatric
diagnosis when compared to those with one or more
psychiatric diagnoses for both parents (33% vs. 17%; p=0.012)
and adolescents (24% vs. 11%; p=0.049).

Eating and Sleeping Habits
Associations between parent interest in TLE and their child’s
eating habits are presented in Table 3. Those interested in TLE12
reported fewer snacks (p=0.006) and fewer total bouts of eating
(meals + snacks) (p=0.013) than those not interested in TLE12.
Parents interested in TLE10 reported no difference in eating
bouts or snacks than those not interested, but did report shorter
daily eating durations (p<0.001) among their children due to
earlier consumption of their last meal or snack (p=0.023).
Shorter daily eating duration was also associated with parent
TABLE 1 | Patient characteristics by pediatric weight management program.

Site

Total n (%) Program 1 n (%) Program 2 n (%) Program 3 n (%) Program 4 n (%) Program 5 n (%)

Total 210 (100) 56 (27) 23 (11) 92 (44) 17 (8) 22 (10)
Age Group*
< 11 years 39 (19) 17 (30) 3 (13) 14 (15) 2 (12) 3 (14)
≥ 11 years 171 (81) 39 (70) 20 (87) 78 (85) 15 (88) 19 (86)

Sex*
Male 89 (43) 24 (43) 7 (32) 47 (51) 2 (12) 9 (41)
Female 120 (57) 32 (57) 15 (68) 45 (49) 15 (88) 13 (59)

Race/Ethnicity*
Black 45 (22) 16 (29) 4 (17) 11 (12) 1 (6) 13 (59)
White 109 (52) 33 (59) 14 (61) 42 (46) 14 (82) 6 (27)
Hispanic 34 (16) 5 (9) 2 (9) 25 (27) 0 (0) 2 (9)
Other 21 (10) 2 (4) 3 (13) 13 (14) 2 (12) 1 (5)

Weight Status
Overweighta 5 (3) 0 (0) 0 (0) 3 (3) 0 (0) 2 (10)
Obesityb 47 (24) 9 (18) 5 (25) 27 (30) 4 (27) 2 (10)
Severe Obesityc 144 (73) 41 (82) 15 (75) 60 (67) 11 (73) 17 (81)

Psychiatric Disorderd*
No 117 (56) 35 (63) 13 (57) 48 (52) 4 (24) 17 (77)
Yes 93 (44) 21 (38) 10 (43) 44 (48) 13 (76) 5 (23)
April 2022 | Volume 1
aOverweight defined as BMI percentile: 85th to < 95th.
bObesity (class 1) defined as percent of the 95th BMI percentile: 100% to < 120%.
cSevere obesity (class 2 + class 3) defined as percent of the 95th BMI percentile: ≥ 120%.
dParents reported child psychiatric disorders defined as having been diagnosed with any of the following: attention deficit/hyperactivity disorder (ADHD/ADD), mood disorder such as
depression or bipolar, anxiety disorder, autism spectrum disorder (ASD) such as Asperger’s syndrome, or learning disabilities or delays.
*Significant difference in characteristic between programs (p < 0.05).
Data were collected between January and November 2018.
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interest in TLE8 (p=0.020). Interest in TLE was not associated
with bedtimes, wake times, or sleep durations.

When testing for linear associations between TLE and daily
snack intake, parent interest in TLE12 was negatively associated
with the number of snacks their child consumed daily (p=0.018)
such that 79% of parents reporting 0-1 snacks per day were
Frontiers in Endocrinology | www.frontiersin.org 5
interested in TLE12, but interest dropped among parents
reporting 2-3 snacks (69%), 4-5 snacks (51%), and 6+ snacks
per day (55%). Parent interest in TLE10 and TLE8 showed
similar, though non-significant, inverse trends (p<0.1) with
snacking. For adolescents, interest in TLE was not associated
with the number of snacks they reported.
TABLE 2 | Parent and youth interest in time-limited eating of different lengths in total and grouped by patient characteristics.

Parent Report Youth Report

TLE12a TLE10b TLE8c TLE 12 TLE 10 TLE 8
n (%) n (%) n (%) n (%) n (%) n (%)

Total 134 (66) 81 (40) 52 (26) 85 (58) 51 (35) 35 (24)
Age Group
< 11 years 27 (71) 17 (46) 10 (27) – (–) – (–) – (–)
≥ 11 years 107 (64) 64 (38) 42 (25) 98 (63) 61 (39) 40 (26)

Sex
Male 52 (61) 32 (37) 24 (28) 33 (52) 22 (35) 15 (24)
Female 81 (69) 48 (41) 28 (24) 51 (61) 29 (35) 20 (24)

Race/Ethnicity
Black 25 (56) 22 (49) 18 (40)* 15 (54)* 9 (33) 8 (30)
White 78 (74) 41 (38) 20 (19)* 57 (71)* 34 (42) 23 (28)
Hispanic 17 (53) 12 (39) 7 (23)* 8 (33)* 7 (30) 2 (9)
Other 13 (65) 6 (29) 7 (35)* 5 (36)* 1 (7) 2 (14)

Weight Status
Overweight/Obesityd 38 (75) 23 (44) 12 (23) 23 (66) 12 (35) 8 (24)
Severe Obesitye 89 (63) 53 (37) 36 (26) 58 (55) 37 (35) 25 (24)

Psychiatric Disorderf

No 78 (70) 48 (43) 36 (33)* 50 (63) 32 (41) 24 (30)*
Yes 56 (61) 33 (35) 16 (17)* 35 (52) 19 (28) 11 (16)*
April 202
2 | Volume 13 | Article
aInterest in time-limited eating for 12 hours per day on school days.
bInterest in time-limited eating for 10 hours per day on school days.
cInterest in time-limited eating for 8 hours per day on school days.
dOverweight/Obesity defined as BMI percentile: 85th to percent of the 95th percentile < 120%.
eSevere obesity (class 2 + class 3) defined as percent of the 95th BMI percentile: ≥ 120%.
fParents reported child psychiatric disorders defined as having been diagnosed with any of the following: attention deficit/hyperactivity disorder (ADHD/ADD), mood disorder such as
depression or bipolar, anxiety disorder, autism spectrum disorder (ASD) such as Asperger’s syndrome, or learning disabilities or delays.
*Significant difference in percentages between youth grouped by a given characteristic (p< 0.05).
Data were collected between January and November 2018.
FIGURE 1 | Combined Interest in Time-Limited Eating among Youth 11 to 17 years old and their Parents (n = 146). TLE12Week, Interest in time-limited eating for
12 hours per day on all days of the week; TLE12, Interest in time-limited eating for 12 hours per day on school days; TLE10, Interest in time-limited eating for 10
hours per day on school days; TLE8, Interest in time-limited eating for 8 hours per day on school days. *Interested defined as “likely” or “very likely” to follow the TLE
plan in question. Data were collected between January and November 2018.
811489
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Barriers to TLE
Perceived barriers to TLE for parents and youth are shown in
Figure 2. For parents, the most frequently reported anticipated
barriers to TLE included scheduling obstacles, such as parent
work (35%), family schedule (33%), school schedule (26%) and
after-school activities (27%), though unsupervised snacking was
also a common concern (30%). Youth also frequently anticipated
Frontiers in Endocrinology | www.frontiersin.org 6
some scheduling barriers, including school schedule (36%) and
after-school activities (28%), but also reported hunger (28%),
snacking while watching TV (24%) and late bedtimes (23%) as
commonly anticipated difficulties.

Those interested in TLE perceived some barriers at different
frequencies than those not interested in TLE. Snacking while
watching TV was perceived as a barrier less frequently for those
TABLE 3 | Eating and sleeping habits grouped by interest in time-limited eating of different lengths among parents of 8-17 year-old patients.

n First Food Intake
(Time)a Mean (SD)

Last Food Intake
(Time) Mean (SD)

Eating Duration
(Hours) Mean (SD)

Snacks (# per day)
Mean (SD)

Wake time (Time)
Mean (SD)

Bedtime (Time)
Mean (SD)

Total 191 7.6 (1.5) 20.1 (1.3) 12.5 (1.9) 2.8 (1.6) 6.4 (0.9) 21.9 (1.1)
TLE12weekb 191
No interest 79 7.6 (1.5) 20.3 (1.5) 12.7 (2.0) 3.1* (2.0) 6.4 (0.7) 22.0 (1.2)
Interest 112 7.6 (1.6) 20.0 (1.1) 12.3 (1.7) 2.5* (1.3) 6.4 (0.9) 21.8 (1.0)

TLE12c 190
No interest 65 7.6 (1.4) 20.3 (1.4) 12.7 (1.9) 3.3* (2.0) 6.5 (0.8) 21.9 (1.1)
Interest 125 7.6 (1.6) 20.0 (1.2) 12.3 (1.8) 2.5* (1.4) 6.4 (0.9) 21.9 (1.0)

TLE10d 191
No interest 117 7.4 (1.4) 20.3* (1.3) 12.8* (1.8) 2.9 (1.6) 6.4 (0.8) 21.9 (1.1)
Interest 74 7.8 (1.7) 19.8* (1.2) 11.9* (1.8) 2.6 (1.7) 6.4 (0.9) 21.9 (1.1)

TLE8e 189
No interest 140 7.5 (1.5) 20.2 (1.3) 12.7* (1.9) 2.9 (1.7) 6.4 (0.8) 21.9 (1.1)
Interest 49 7.9 (1.8) 19.9 (1.1) 11.9* (1.8) 2.5 (1.5) 6.5 (1.0) 21.8 (1.1)
April 2022 | Volume 1
aTime calculated as the number of hours after 12:00am.
bInterest in time-limited eating for 12 hours per day on school days.
cInterest in time-limited eating for 12 hours per day on school days.
dInterest in time-limited eating for 10 hours per day on school days.
eInterest in time-limited eating for 8 hours per day on school days.
*Significant difference in means between TLE interest vs. no interest (p < 0.05).
Data were collected between January and November 2018.
FIGURE 2 | Frequency of Perceived Barriers to Time-Limited Eating among Parents of Youth 8 to 17 years old (n = 213) and among Youth 11 to 17 years old (n =
159). Data were collected between January and November 2018.
3 | Article 811489
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interested in TLE12 (15% vs. 34%; p=0.001) and TLE10 (10% vs.
29%; p=0.001). Similarly, family schedule was seen as a barrier
less frequently for those interested in TLE10 (26% vs. 40%;
p=0.045) and TLE8 (19% vs. 40%; p=0.007) as was parent
work for TLE8 (23% vs. 40%; p=0.025). Among adolescents,
interest in TLE12 was associated with a lower frequency of the
following barriers: late bedtime (15% vs. 32%; p=0.016), snacking
at night (11% vs. 27%; p=0.028), snacking while watching TV
(16% vs. 33%; p=0.022), and snacking without permission (5%
vs. 19%; p=0.013). School schedule was viewed as a barrier less
frequently for those interested in TLE10 (28% vs. 45%; p=0.035),
while no differences in barrier frequency were seen for TLE8.
DISCUSSION

This acceptability study included 213 patients ages 8-17 years old
and their caretakers participating in five tertiary pediatric weight
management programs across the United States to determine the
interest in a TLE program for their child. The results show that
TLE appears to be an acceptable treatment option among some
pediatric patients with obesity who are seen in a pediatric weight
management setting, provided that treatment options are
individualized and based on the interests and barriers of
patients and their families.

In this study, two-thirds of parents and children attending
these programs reported interest in TLE12, regardless of
demographic characteristics. This finding was similar to the
likelihood of following a nutrient-balanced diet (59%). High
acceptability of TLE12 is not surprising considering parents of
11-17 year-olds reported that their child’s eating spanned 12.6
hours, on average, and parents of 8-10 year-olds reported an
eating time window spanning 12.1 hours. Unlike TLE10 and
TLE8, interest TLE12 did not differ by the typical daily length of
eating in youth, suggesting this interval may not have felt
restrictive based on current habits. Therefore, despite the
increased feasibility of a 12-hour eating window when
compared to shorter eating intervals, TLE12 may not
meaningfully influence eating timing in youth seeking obesity
treatment. Therefore, determining the hours of eating for a TLE
plan in youth would need to be strategic, previously agreed upon,
and may need to be reduced in the middle of a TLE plan to have
beneficial health outcomes.

Our findings showed a substantial decrease in interest in TLE
in both parents and children when questioned about TLE10 and
TLE8. This is not surprising considering these diets are more
restrictive compared to current eating habits. We hypothesized
that interest in shorter TLE plans would be higher among older
youth when compared to younger children, since adolescents may
be better able to manage their hunger; however, TLE interest did
not differ across age groups for any time interval. Perhaps the
increased maturation and potential dietary restraint of older youth
was offset by their later bedtimes and longer daily eating windows.
This is evidenced by the fact that, regardless of patient age, parents
who reported being likely to try TLE10 and TLE8 had eating
windows that were almost an hour shorter than those unlikely to
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try these plans. In addition, parents may perceive less control over
the food choices of older adolescents, which may reduce their
interest in attempting a TLE plan.

Though no data are available in youth, adult TLE research
supports relatively high levels of acceptability and adherence. In a
recent 21-day randomized controlled trial (22), women with
obesity assigned to a hypoenergetic diet with or without TLE12
did not differ in self-reported hunger or difficulty adhering to the
protocol, and there was no loss to follow up in the TLE12 group. In
a study implementing TLE10 and using a validated app to track
dietary intake (20), the eating window of 19 adults with metabolic
syndrome was reduced from 15.1h to 10.8 h, and participants ate
outside their eating window on only 7.1% of days, indicating high
adherence to the protocol. Two short-term interventions
evaluating TLE8 reported 84% adherence (i.e., percent fasting
14-18 h per day during weeks 2-4) (24) and 80% adherence (i.e.,
percent of days eating between 10am to 6pm during 12 weeks)
(23). Thus, compliance appears to be a strong suit of TLE
interventions among adults, at least in the short term. However,
youth may experience barriers to TLE that adults do not.

According to our findings, both parents and youth often
foresee schedule-related barriers as well as behavior-based
challenges to adopting a TLE plan. When asked about
anticipated barriers to TLE, the top two concerns described by
parents were the parent’s work schedule (35%) and the family
schedule (33%), while youth most frequently reported school
schedule (36%) and after-school schedule (28%) as anticipated
barriers. However, the third most frequent barrier was behavior-
based for both parents (unsupervised snacking: 30%) and youth
(hunger: 28%). Therefore, when determining whether TLE
would be an appropriate treatment plan for a pediatric patient
with obesity, the family schedule, including work, school and
after-school arrangements, including accommodation of
different eating schedules, should be a part of the conversation,
as should potential strategies to tailor behaviors and
environments to bolster TLE compliance. Such strategies may
include eliminating tempting foods from the home, meal
planning, minimizing boredom and providing structure during
fasting periods, and adjusting sleep schedules to avoid late-night
hunger and snacking.

In our study, interest in TLE was not consistently related to the
patient’s age, sex or weight status, but was lower in participants
with a psychiatric diagnosis compared to participants without a
psychiatric diagnosis for both TLE10 and TLE8. Given the high
association between attending a pediatric weight management
program and having a psychiatric comorbidity (47% in this
study though somewhat lower in others) (29), a patient’s
psychological history should be determined and considered
before using TLE as a treatment option.

In addition, the amount of patient snacking per day was
associated with interest in TLE. Parents reported an average of
2.8 snacks daily with approximately one-quarter of the children
eating four or more snacks per day. We found that patients of
parents who reported being likely to try TLE ate fewer snacks
than youth of parents unlikely to try TLE such that 79% of
parents reporting interest in TLE12 if their child ate 0-1 snacks
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per day compared to 69% for children eating 2-3 snacks per day
and 51% for children eating 4-5 snacks per day. Therefore, lower
rates of snacking, was a sign of improved interest in a TLE plan;
however, families with higher snacking levels may benefit more
from TLE. Thus, motivation to reduce snacking intake may be
necessary for successful implementation of a TLE plan among
youth with frequent bouts of eating.

For those children and parents who are interested in TLE,
successful implementation may provide health gains and quality
of life benefits. For instance, adolescents who socialize and snack
with friends would not have to disclose that they are “on a diet”
and would be able to adhere to a TLE plan without social stigma.
For younger children, creating set times and expectations of a
meal and snack schedule may allow for easier implementation to
reduce calorie intake and adherence to reducing snacks later in
the day. Lastly, mealtime eating and snacking often changes
during the summertime, causing an increased rate of BMI gain
for children (30, 31). Based on the “structured day hypothesis”,
creating an eating schedule through TLEmay help assuage excess
BMI gains during the summer by providing a more consistent
schedule similar to the structure of school weekdays (32).

Strengths of this study include the assessment of both parent
and adolescent perspectives on TLE feasibility among families
attending pediatric weight management. This research topic is
unique, given the limited information in the current literature as
to whether children and adolescents would be interested in
attempting a TLE program. In addition, this research study
includes a cohort of 213 patients from 5 different pediatric
weight management programs nationwide and includes
patients with diverse demographic characteristics which
provides broad generalizability for this treatment-seeking
population. A limitation of this study includes self-reported
nature of youths’ daily habits such as sleep, meal timing and
snacking; however, providing both parent and youth responses
allows for greater confidence in the validity of these estimates.
Also, parent finances and work schedules likely influence
perceived barriers to TLE, yet we did not collect these data as
we were concerned the sensitivity of such questions may have
reduced response rates. Another limitation is that patient
behaviors likely vary depending on the time of the year due to
seasonal factors like weather and school schedules. While time of
year was not accounted for in this study, the majority of data
were collected during the academic school year (spring and fall)
in order to provide comparable results.

Based on our findings, TLE would likely be well-received by
many parents and youth enrolled in pediatric weight
management. Future research is needed to implement a TLE
Frontiers in Endocrinology | www.frontiersin.org 8
protocol to youth participating in clinically supervised obesity
treatment. Optimally, a TLE intervention could be compared to
patients not undergoing TLE (e.g., a reduced calorie or nutrition-
balanced plan) or perhaps even a different TLE duration (e.g.,
TLE12 vs TLE8). Patients who snack frequently, snack without
parental permission, have parents or families with busy work and
after-school schedules, or have a psychiatric diagnosis should be
invited to participate with caution as these groups may perceive
more barriers to TLE. Ultimately, a “shared decision making”
approach should be used to guide obesity treatment for patients
and their families (33, 34). This approach is patient-centered
such that clinicians focus on the needs and preferences of the
patient/family and share control of the consultation (35). Shared
decision making is a best practice when more than one treatment
option may be appropriate, which is typically true of nutrition-
based approaches in pediatric weight management. Using such
an approach, our findings suggest TLE could serve as a feasible
nutritional intervention that many pediatric weight management
families may be interested in pursuing.
DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.
ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by Spectrum Health Human Research Protection
Program, Cincinnati Children’s Hospital Medical Center
Institutional Review Board, West Virginia University Office of
Research Integrity and Compliance, Penn State Human Research
Protection Program, The University of Tennessee Health Science
Center Institutional Review Board. Written informed consent to
participate in this study was provided by the participants’ legal
guardian/next of kin.
AUTHOR CONTRIBUTIONS

JT, MN, PM, JH, and RS contributed to the conception and
design of the study. All authors contributed to the methodology
and data collection. JT organized the database and performed the
statistical analysis. JT and MN wrote the first draft of the
manuscript. All authors contributed to manuscript revision,
read and approved the final version.
REFERENCES

1. Zarrinpar A, Chaix A, Panda S. Daily Eating Patterns and Their Impact on
Health and Disease. Trends Endocrinol Metab (2016) 27(2):69–83. doi:
10.1016/j.tem.2015.11.007

2. Turek FW, Joshu C, Kohsaka A, Lin E, Ivanova G, McDearmon E, et al.
Obesity and Metabolic Syndrome in Circadian Clock Mutant Mice. Science
(2005) 308(5724):1043–5. doi: 10.1126/science.1108750
3. Arble DM, Bass J, Laposky AD, Vitaterna MH, Turek FW. Circadian Timing
of Food Intake Contributes to Weight Gain. Obesity (2009) 17(11):2100–2.
doi: 10.1038/oby.2009.264

4. Canuto R, Garcez AS, Olinto MT. Metabolic Syndrome and Shift Work: A
Systematic Review. Sleep Med Rev (2013) 17(6):425–31. doi: 10.1016/
j.smrv.2012.10.004

5. van Drongelen A, Boot CR, Merkus SL, Smid T, van der Beek AJ. The Effects
of Shift Work on Body Weight Change - A Systematic Review of Longitudinal
April 2022 | Volume 13 | Article 811489

https://doi.org/10.1016/j.tem.2015.11.007
https://doi.org/10.1126/science.1108750
https://doi.org/10.1038/oby.2009.264
https://doi.org/10.1016/j.smrv.2012.10.004
https://doi.org/10.1016/j.smrv.2012.10.004
https://www.frontiersin.org/journals/endocrinology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/endocrinology#articles


Tucker et al. Time-Limited Eating in Youth
Studies. Scand J Work Environ Health (2011) 37(4):263–75. doi: 10.5271/
sjweh.3143

6. Wang F, Zhang L, Zhang Y, Zhang B, He Y, Xie S, et al. Meta-Analysis on
Night Shift Work and Risk of Metabolic Syndrome. Obes Rev (2014) 15
(9):709–20. doi: 10.1111/obr.12194

7. Brum MCB, Filho FFD, Schnorr CC, Bottega GB, Rodrigues TC. Shift Work
and its Association With Metabolic Disorders. Diabetol Metab Syndrome
(2015) 7(1):45. doi: 10.1186/s13098-015-0041-4

8. Zarrinpar A, Chaix A, Yooseph S, Panda S. Diet and Feeding Pattern Affect
the Diurnal Dynamics of the Gut Microbiome. Cell Metab (2014) 20(6):1006–
17. doi: 10.1016/j.cmet.2014.11.008

9. Chaix A, Zarrinpar A, Miu P, Panda S. Time-Restricted Feeding Is a
Preventative and Therapeutic Intervention Against Diverse Nutritional
Challenges. Cell Metab (2014) 20(6):991–1005. doi: 10.1016/j.cmet.
2014.11.001

10. Hatori M, Vollmers C, Zarrinpar A, DiTacchio L, Bushong EA, Gill S, et al.
Time-Restricted Feeding Without Reducing Caloric Intake Prevents
Metabolic Diseases in Mice Fed a High-Fat Diet. Cell Metab (2012) 15
(6):848–60. doi: 10.1016/j.cmet.2012.04.019

11. Rothschild J, Hoddy KK, Jambazian P, Varady KA. Time-Restricted Feeding
and Risk of Metabolic Disease: A Review of Human and Animal Studies. Nutr
Rev (2014) 72(5):308–18. doi: 10.1111/nure.12104

12. Belkacemi L, Selselet-Attou G, Bulur N, Louchami K, Sener A, Malaisse W.
Intermittent Fasting Modulation of the Diabetic Syndrome in Sand Rats. III.
Post-Mortem Investigations. Int J Mol Med (2011) 27(1):95–102. doi: 10.3892/
ijmm.2010.556

13. Tsai J-Y, Villegas-Montoya C, Boland BB, Blasier Z, Egbejimi O, Gonzalez R,
et al. Influence of Dark Phase Restricted High Fat Feeding on Myocardial
Adaptation in Mice. J Mol Cell Cardiol (2013) 55:147–55. doi: 10.1016/
j.yjmcc.2012.09.010

14. Bray MS, Tsai JY, Villegas-Montoya C, Boland BB, Blasier Z, Egbejimi O, et al.
Time-Of-Day-Dependent Dietary Fat Consumption Influences Multiple
Cardiometabolic Syndrome Parameters in Mice. Int J Obes (2010) 34
(11):1589–98. doi: 10.1038/ijo.2010.63

15. Nematy M, Alinezhad-Namaghi M, Rashed MM, Mozhdehifard M, Sajjadi SS,
Akhlaghi S, et al. Effects of Ramadan Fasting on Cardiovascular Risk Factors:
A Prospective Observational Study. Nutr J (2012) 11(1):69. doi: 10.1186/1475-
2891-11-69

16. LeCheminant JD, Christenson E, Bailey BW, Tucker LA. Restricting Night-
Time Eating Reduces Daily Energy Intake in Healthy Young Men: A Short-
Term Cross-Over Study. Br J Nutr (2013) 110(11):2108–13. doi: 10.1017/
S0007114513001359

17. Adlouni A, Ghalim N, Benslimane A, Lecerf JM, Saile R. Fasting During
Ramadan Induces a Marked Increase in High-Density Lipoprotein
Cholesterol and Decrease in Low-Density Lipoprotein Cholesterol. Ann
Nutr Metab (1997) 41(4):242–9. doi: 10.1159/000177999

18. Fakhrzadeh H, Larijani B, Sanjari M, Baradar-Jalili R, Amini MR. Effect of
Ramadan Fasting on Clinical and Biochemical Parameters in Healthy Adults.
Ann Saudi Med (2003) 23(3-4):223–6. doi: 10.5144/0256-4947.2003.223

19. Zare A, Hajhashemi M, Hassan ZM, Zarrin S, Pourpak Z, Moin M, et al. Effect
of Ramadan Fasting on SerumHeat Shock Protein 70 and Serum Lipid Profile.
Singapore Med J (2011) 52(7):491–5.

20. Wilkinson MJ, Manoogian ENC, Zadourian A, Lo H, Fakhouri S, Shoghi A,
et al. Ten-Hour Time-Restricted Eating Reduces Weight, Blood Pressure, and
Atherogenic Lipids in Patients With Metabolic Syndrome. Cell Metab (2020)
31(1):92–104 e5. doi: 10.1016/j.cmet.2019.11.004

21. Ziaee V, Razaei M, Ahmadinejad Z, Shaikh H, Yousefi R, Yarmohammadi L,
et al. The Changes of Metabolic Profile and Weight During Ramadan Fasting.
Singapore Med J (2006) 47(5):409–14.

22. Pureza I, Melo ISV, Macena ML, Praxedes DRS, Vasconcelos LGL, Silva-
Junior AE, et al. Acute Effects of Time-Restricted Feeding in Low-Income
Women With Obesity Placed on Hypoenergetic Diets: Randomized Trial.
Nutrition (2020) 77:110796. doi: 10.1016/j.nut.2020.110796
Frontiers in Endocrinology | www.frontiersin.org 9
23. Gabel K, Hoddy KK, Haggerty N, Song J, Kroeger CM, Trepanowski JF, et al.
Effects of 8-Hour Time Restricted Feeding on Body Weight and Metabolic
Disease Risk Factors in Obese Adults: A Pilot Study. Nutr Healthy Aging
(2018) 4(4):345–53. doi: 10.3233/NHA-170036

24. Anton SD, Lee SA, Donahoo WT, McLaren C, Manini T, Leeuwenburgh C,
et al. The Effects of Time Restricted Feeding on Overweight, Older Adults: A
Pilot Study. Nutrients (2019) 11(7):1500. doi: 10.3390/nu11071500

25. Ribas-Aulinas F, Parra-Vargas M, Ramon-Krauel M, Diaz R, Lerin C,
Cambras T, et al. Time-Restricted Feeding During Puberty Ameliorates
Adiposity and Prevents Hepatic Steatosis in a Mouse Model of Childhood
Obesity. Nutrients (2021) 13(10):3579. doi: 10.3390/nu13103579

26. Vidmar AP, Goran MI, Naguib M, Fink C, Wee CP, Hegedus E, et al. Time
Limited Eating in Adolescents With Obesity (Time LEAd): Study Protocol.
Contemp Clin Trials (2020) 95:106082. doi: 10.1016/j.cct.2020.106082

27. Franca SL, Sahade V, Nunes M, Adan LF. Adherence to Nutritional Therapy
in Obese Adolescents; A Review. Nutr Hosp (2013) 28(4):988–98. doi:
10.3305/nh.2013.28.4.6481

28. Kuczmarski RJ, Ogden CL, Guo SS, Grummer-Strawn LM, Flegal KM, Mei Z,
et al. CDC Growth Charts for the United States: Methods and Development.
Vital Health Stat (2000) 11. 2002(246):1–190.

29. Ratcliff MB, Catlin PA, Peugh JL, Siegel RM, Kirk S, Tamm L. Psychosocial
Screening Among Youth Seeking Weight Management Treatment. Clin
Pediatr (2018) 57(3):277–84. doi: 10.1177/0009922817715936

30. Baranowski T, O’Connor T, Johnston C, Hughes S, Moreno J, Chen T-A, et al.
School Year Versus Summer Differences in Child Weight Gain: A Narrative
Review. Childhood Obes (2014) 10(1):18–24. doi: 10.1089/chi.2013.0116

31. Lane TS, Sonderegger DL, Holeva-Eklund WM, Brazendale K, Behrens TK,
Howdeshell H, et al. Seasonal Variability in Weight Gain Among American
Indian, Black, White, and Hispanic Children: A 3.5-Year Study. Am J Prev
Med (2021) 60(5):658–65. doi: 10.1016/j.amepre.2020.12.010

32. Brazendale K, Beets MW, Weaver RG, Pate RR, Turner-Mcgrievy GM,
Kaczynski AT, et al. Understanding Differences Between Summer vs. School
Obesogenic Behaviors of Children: The Structured Days Hypothesis. Int J
Behav Nutr Phys Activity (2017) 14(1):100. doi: 10.1186/s12966-017-0555-2

33. Moore J, Haemer M, Mirza N, ZWeatherall Y, Han J, Mangarelli C, et al. Pilot
Testing of a Patient Decision Aid for Adolescents With Severe Obesity in US
Pediatric Weight Management Programs Within the COMPASS Network. Int
J Environ Res Public Health (2019) 16(10):1776. doi: 10.3390/ijerph16101776

34. Charles C, Gafni A, Whelan T. Decision-Making in the Physician-Patient
Encounter: Revisiting the Shared Treatment Decision-Making Model. Soc Sci
Med (1999) 49(5):651–61. doi: 10.1016/S0277-9536(99)00145-8

35. Dwamena F, Holmes-Rovner M, Gaulden CM, Jorgenson S, Sadigh G,
Sikorskii A, et al. Interventions for Providers to Promote a Patient-Centred
Approach in Clinical Consultations. Cochrane Database Syst Rev (2012) 12:
CD003267. doi: 10.1002/14651858.CD003267.pub2

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Tucker, Siegel, Murray, Han, Boyer, Reed, Allenby and Novick. This
is an open-access article distributed under the terms of the Creative Commons
Attribution License (CC BY). The use, distribution or reproduction in other forums is
permitted, provided the original author(s) and the copyright owner(s) are credited and
that the original publication in this journal is cited, in accordance with accepted
academic practice. No use, distribution or reproduction is permitted which does not
comply with these terms.
April 2022 | Volume 13 | Article 811489

https://doi.org/10.5271/sjweh.3143
https://doi.org/10.5271/sjweh.3143
https://doi.org/10.1111/obr.12194
https://doi.org/10.1186/s13098-015-0041-4
https://doi.org/10.1016/j.cmet.2014.11.008
https://doi.org/10.1016/j.cmet.2014.11.001
https://doi.org/10.1016/j.cmet.2014.11.001
https://doi.org/10.1016/j.cmet.2012.04.019
https://doi.org/10.1111/nure.12104
https://doi.org/10.3892/ijmm.2010.556
https://doi.org/10.3892/ijmm.2010.556
https://doi.org/10.1016/j.yjmcc.2012.09.010
https://doi.org/10.1016/j.yjmcc.2012.09.010
https://doi.org/10.1038/ijo.2010.63
https://doi.org/10.1186/1475-2891-11-69
https://doi.org/10.1186/1475-2891-11-69
https://doi.org/10.1017/S0007114513001359
https://doi.org/10.1017/S0007114513001359
https://doi.org/10.1159/000177999
https://doi.org/10.5144/0256-4947.2003.223
https://doi.org/10.1016/j.cmet.2019.11.004
https://doi.org/10.1016/j.nut.2020.110796
https://doi.org/10.3233/NHA-170036
https://doi.org/10.3390/nu11071500
https://doi.org/10.3390/nu13103579
https://doi.org/10.1016/j.cct.2020.106082
https://doi.org/10.3305/nh.2013.28.4.6481
https://doi.org/10.1177/0009922817715936
https://doi.org/10.1089/chi.2013.0116
https://doi.org/10.1016/j.amepre.2020.12.010
https://doi.org/10.1186/s12966-017-0555-2
https://doi.org/10.3390/ijerph16101776
https://doi.org/10.1016/S0277-9536(99)00145-8
https://doi.org/10.1002/14651858.CD003267.pub2
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/endocrinology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/endocrinology#articles

	Acceptability of Time-Limited Eating in Pediatric Weight Management
	Introduction
	Materials and Methods
	Sample
	Measures
	Time-Limited Eating Acceptability
	Patient Characteristics

	Analysis

	Results
	Children (8 to 10 years)
	Eating and Sleeping Habits
	Time-Limited Eating Interest

	Adolescents (11 to 17 years)
	Eating and Sleeping Habits
	Time-Limited Eating Interest

	Time-Limited Eating Associations
	Patient Characteristics
	Eating and Sleeping Habits

	Barriers to TLE

	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /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 /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /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


