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Abstract

Background—Time Limited Eating (TLE) is an effective strategy for management of obesity in 

adults, but there is a paucity of data that have examined its use in the clinical management of 

children with obesity. A TLE approach involves interspersing normal daily caloric intake with 

periods of prolonged calorie restriction several times per week. TLE may actually be more 

feasible, non-stigmatizing, flexible and effective in children, especially for adolescents, compared 

to alternatives like daily caloric or macronutrient restriction. This is because TLE removes the 

need for intensive counting of daily calorie intake or macronutrient content and focuses on a 

straightforward task of consuming food during a pre-specified time period. Also it avoids periods 

of extended caloric restriction which may interfere with growth and/or risk evoking development 

of eating behaviors. This case series describes four patients who trialed a TLE approach in a 

clinical weight management clinic and describes BMI reduction at 4 months.

Case Presentation—To date, 4 patients, ages 5–15, with varying underlying pathologies (i.e. 

Bardet Biedl Syndrome (BBS), previously healthy, craniopharyngioma and epilepsy) have tried a 

TLE type approach (16-hour fast/8-hour feed for 3–5 days per week) for 4 months and have 

demonstrated an average decrease in their BMI z-score compared to baseline of −0.24 SD. Patients 

and their families reported high degrees of satisfaction with this dietary approach.

Conclusions—Families were very satisfied with the TLE intervention and reported it was 

feasible, flexible and sustainable to implement in a real life setting and associated with decreased 

zBMI. Further investigation is required to determine if this approach is effective in both the short 

and long term as a weight management technique.
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1. Introduction

As the prevalence of pediatric obesity continues to rise, there remains a great need to 

identify effective, sustainable and feasible dietary interventions for this high risk population 

[1, 2]. The current clinical practice guidelines for the management of pediatric obesity 

recommend multi-disciplinary lifestyle intervention which combines behavior change, 

dietary interventions and physical activity [3, 4]. The dietary interventions historically have 

incorporated caloric restriction, macronutrient monitoring (carbohydrate control) and 

various other techniques in an attempt to reduce body mass and improve cardio metabolic 

outcomes; however most weight loss outcomes are modest and often difficult to maintain [3–

5]. The success of any of these dietary strategies rests in the individual’s adherence to these 

recommendations in their real life settings and hinges on the patient’s developmental stage, 

family environment and personal preferences [6–8]. Therefore, further investigation into 

novel dietary approaches is warranted to increase the range of treatment options available to 

this population. Time limited eating (TLE) is a dietary intervention that has been reported to 

result in weight loss, decreased body fat and improvement in β-cell function [9, 10]. Novel 

dietary approaches like TLE have been shown to be effective for weight loss and improve 

glycemic control in adults with obesity. Interestingly, to date only one study has examined 

the impact of this intervention on weight outcomes in pediatric patients [10]. There exists 

various forms of TLE implementation [11–14].

All TLE approaches include periods of complete fasting that alternate with either ad libitum 

feeding or prescribed reduced energy intake. Literature in adults has revealed that this 

technique is as effective in reducing body mass and achieving weight loss as daily, 

continuous energy restriction [6, 15, 16]. Additionally, given the concrete, specific 

recommendation for time focused eating patterns; this approach may result in improved 

adherence in the pediatric population given that it does not require laborious tracking or 

skilled numeracy [10]. A recent study, the first reported to date, by Jebeile et al. evaluated 

the use of TLE on BMI change in adolescents and found it be a feasible, effective and 

acceptable dietary strategy in this population [10].

This case series explores the use of TLE as a clinical alternative dietary intervention for the 

management of pediatric obesity from one multi-disciplinary weight management clinic 

based in a Division of Pediatric Endocrinology at Children’s Hospital of Los Angeles. To 

date, 4 patients, ages 5–15 years, with varying underlying pathologies (i.e. Bardet Biedl 

Syndrome (BBS), previously healthy, craniopharyngioma and epilepsy) have tried a TLE 

type approach and have demonstrated an average decrease in their BMI z-score (zBMI) 

compared to baseline of −0.24 standard deviation (SD). Overall, the patient and families 

were very satisfied with the intervention and reported it was feasible, flexible and 

sustainable to implement in a real life setting.
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2. Case Presentations

All 4 patients were referred to and evaluated in the multi-disciplinary weight management 

clinic at Children’s Hospital of Los Angeles. The current prevalence of childhood obesity in 

Southern California is 5–40% given the population demographic, socioeconomic status and 

ethnic composition [17]. The clinic consists of a pediatric endocrinologist, nutritionist, 

physical therapist and social worker. Each provider completed a thorough assessment at visit 

one with each patient and family and an individualized plan was obtained. Patients and their 

families returned to clinic at monthly intervals. Fasting lab tests were obtained at baseline 

and 6 months for clinical monitoring for each patient (Table 1). Each patient and family 

selected to implement some form of TLE approach, in which for 3–5 days per week they 

fasted for 12–16 hours per day. The remaining days of the week they adhered to an age 

appropriate healthy eating plan determined with assistance from the RD in clinic. No calorie 

counting or macronutrient monitoring was performed during this period. Adherence was 

monitored by self-reported dietary history, obtained at monthly intervals by the clinical 

team. Outcomes were measured at monthly increments from baseline to 4 months including: 

height, weight, BMI, BMI z-score (zBMI), quality of life and diet acceptability.

2.1 Case 1

5-year-old Hispanic female with history of Bardet Biedl syndrome (BBS) presented with 

concern for early onset weight gain in the setting of hyperphagia. She was born full term, via 

normal spontaneous vaginal delivery. Prenatal ultrasound at 36 weeks gestational age 

revealed enlarged kidney and extra digit. Delivery was uncomplicated. At 8 months of age, 

she was noted to have horizontal nystagmus followed by delayed speech noted at 24 months 

of age. Subsequent evaluation and testing revealed a heterozygous mutation of c. 273 c>G of 

BBS10 gene with predicted pCys91Trp mutation consistent with diagnosis of BBS. Shortly 

after diagnosis, she was enrolled in therapy services including physical, occupational and 

speech therapy. She was referred to endocrinology for assistance with weight management at 

the age of 4 due to parental concerns of worsening hyperphagia type symptoms and rapid 

weight gain over the past 9 months. Prior to the initial evaluation, the family had not 

implemented any form of structured eating plan for the patient and she was consistently 

eating frequently from 7 AM to 9 PM.

Initial evaluation revealed that the child did exhibit hyperphagia behaviors with significant 

behavioral responses to be refused food. The Family elected to implement a TLE approach 

for the whole family and limit eating to between 8 AM-5 PM, 5 days per week. The 

remaining two days the parents allowed for eating until 7 PM, which was the child’s 

bedtime. At the one month follow up visit, the parents reported that the child took very well 

to the TLE approach. They reported that the structured time of eating provided a guideline 

for the whole family and ensured all caregivers were consistent.

Additionally, the parents described that they were able to decrease the amount of food 

focused behavioral rewards they were administering for good behaviors during the fasting 

periods, especially in the evenings. The parents, older brother (age 9) and patient all were 

implementing the TLE approach together in the home. At the one month follow up, her 

zBMI has trended down by −0.1 SD. The family returned to all scheduled follow up visits 
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and the zBMI continued to decrease with a −0.39 SD reduction at 4 months compared to 

baseline (See Figure 1). Overall, the child adapted very well to the intervention and per 

parents did not demonstrate any distress of behavioral concerns in relationship to the eating 

periods. Parents reported high levels of satisfaction with this approach and have continued it 

past the 4 months follow up.

2.2 Case 2

A 12-year-old, previously healthy Hispanic female, presented for excess weight gain over 

the past 12 months. The patient and father reported that she was a sedentary teen at baseline 

and had a history of eating frequently throughout the day and into the night due to emotional 

distress or boredom. The family had not attempted any lifestyle interventions to date as the 

parent-teen relationship was quite strained and it was difficult for either parent to encourage 

or promote appropriate, healthy eating habits. After evaluation from the team, it was 

identified that one of the biggest sources of discord between the patient and parents was that 

the teen did not want to eat breakfast. It was determined that a TLE approach with the eating 

window starting at 11 AM would support the patient’s desire to not consume breakfast and 

create a structure to her eating pattern 3 days per week.

The entire family (mother, father, 15 and 7 year old sister) decided to implement a TLE 

approach consisting of eating between 11 AM-7PM, 3 days per week and adhering to an 

age-appropriate healthy diet the remaining 4 days of the week. The family returned for the 1 

month visit and the patient’s zBMI had trended down by −0.2 SD. She reported great 

satisfaction with the intervention and shared that by removing the battle over her breakfast 

consumption with her parents the parent-teen relationship was improving. Her zBMI 

decreased by 0.32 SD over the 4 months follow up period compared to baseline (Figure 1). 

She reported that the TLE approach was feasible and easy to adhere to and she enjoyed how 

her focus was not on the amount of food she was eating but the time of day she was eating. 

Per report, by removing the need for calorie counting or restriction of macronutrient content, 

she did not feel deprived and explained that it felt more like a lifestyle change than a 

traditional diet. The entire family, at the 4 month visit, reinforced this idea to the provider 

team.

2.3 Case 3

11-year-old Hispanic female with history of craniopharyngioma status post resection with 

subsequent multiple pituitary hormone deficiencies on replacement therapies including 

growth hormone, levothyroxine, hydrocortisone (at physiologic dose of 7 mg/m2/day) and 

desmopressin who presented with concern for excess appetite and weight gain for past 2 

years with rapid weight gain for weight management treatment. She was diagnosed with 

non-alcoholic fatty liver disease and type 2 diabetes, controlled with stable dose Metformin 

(1000 mg BID) 12 months prior to presentation.

At initial visit, parents reported they had attempted caloric restriction, carbohydrate 

reduction and low fat dietary regimens without any change in her weight gain trajectory. The 

patient reported she had high levels of hunger and never experienced satiety. She reported 

she was consistently eating from 7 AM-11 PM most days due to her frequent hunger. Family 
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was requesting alternative dietary intervention that did not require caloric monitoring or 

macronutrient recording. The patient and her parents elected to implement a TLE approach, 

limiting eating from 9 AM to 5 PM, 4 days per week and adhering to an age-appropriate 

healthy diet the remaining 4 days of the week without a specific caloric restriction.

At the 1 month visit, the patient reported the intervention was easy to implement and she 

didn’t feel she had to restrict herself during her eating window. Additionally, she reported 

that the structured eating time-period prevented her from overeating and she subjectively 

commented that she was experiencing more satiety than she had during her previous dietary 

intervention trials. Her zBMI decreased by 0.1 SD over a 4 month period (See Figure 1).

2.4 Case 4

15-year-old Hispanic female with neonatal cerebral hemorrhage, epilepsy, developmental 

delay and inability to ambulate presented for assistance with excessive weight gain in the 

setting of non-ambulation for the past 16 months. On presentation, entire family attended the 

visit. The patient had a great support system. The main barrier reported by the mother and 

father was that physical activity had always been the method utilized to control weight in 

their family and the patient’s inability to ambulate had resulted in rapid weight gain.

The entire family has trialed a dietary intervention focusing on raw foods, low fats and low 

carbohydrate intake for the previous 6 months with no BMI reduction noted. Dietary recall 

revealed that the patient was eating 16–17 hours per day, per report, secondary to her 

inability to ambulate. All six members of the family elected to implement a TLE approach in 

which the family only ate between 11 AM-7 PM, 5 days per week adhering to an age-

appropriate healthy diet the remaining 2 days of the week without a specific caloric 

restriction.

At the 4 month visit, all family members reported weight loss and satisfaction with the 

intervention. The patient reported that restricting her eating period had enabled her to take 

on several new hobbies and focus on non-food based distractions and entertainment 

techniques. The patient reported that compared to her previous experience with caloric 

restriction, she found the TLE approach to be much simpler to implement and appreciated 

how it provided her with more autonomy as she could independently adhere to it despite her 

cognitive barriers. Her zBMI decreased by 0.16 SD over 4 months.

3. Discussion

This case series demonstrates that a TLE based approach has the potential to be a feasible, 

sustainable and effective dietary intervention in clinical management of pediatric obesity. 

The change in zBMI from baseline to 4 months in these four cases mirror that reported by a 

randomized control trial evaluating the feasibility, effectiveness, and acceptability of 

intermittent energy restriction (IER) in adolescents with obesity performed by Jubeile et al. 

which reported a decrease of −0.12 SD after a 6 month intervention period [10]. In 

comparison, the current expected BMI reduction in adolescents after various medical 

interventions are as follows: 1) participation in a 6 month multi-disciplinary clinical weight 

management interventions, −0.1 to −0.3 SD, 2) 6 month trial of an anti-obesity 
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pharmacotherapy such as Topiramate, metformin or phentermine, −0.2 to −0.5 SD and 3) 

weight loss surgery, −0.5 to −1 SD. These results highlight that a TLE approach can result in 

BMI reduction over the short term and support further work exploring the use of this type of 

intervention for long term weight maintenance in the pediatric population. Additionally, 

these findings support data from the adult literature which has demonstrated that TLE results 

in weight loss and reduced adiposity after short term intervention periods.

The four patients and their families in this case series found the TLE approach easy to 

implement in the real life setting across a variety of ages, developmental stages and 

cognitive abilities. Parents reported that the approach provided flexibility that promoted 

adherence for all members of the family and accommodated busy schedules and 

unpredictable eating patterns. Further investigation is required to determine if a TLE 

approach may result in sustained weight control over time. Additionally, the use of 

prescriptive dietary interventions in the pediatric populations remains a controversial topic 

and requires well designed trials to explore how these types of interventions can be utilized 

to promote sustained habit change in this high risk population. All four cases reported 

presented with highly motivated families and patients which certainly played a role in the 

success of the intervention. The families were not only highly motivated and supportive of 

the patients’ treatment plan, they also participated themselves in the intervention. Previous 

reports have demonstrated that family participation in dietary intervention is a key 

component to BMI reduction in the children and adolescents [2]. The high level of 

satisfaction across the diverse patient profiles warrants further exploration to determine 

which specific pediatric obesity phenotype is best targeted with this intervention.

4. Conclusions

Overall, families were very satisfied with the TLE intervention and reported it was feasible, 

flexible and sustainable to implement in a real life setting and associated with decreased 

zBMI and therefore further investigation is required to determine if this approach is effective 

in both the short and long term and identify which patients this approach is best suited for as 

a weight management technique.
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Figure 1: 
Change in BMI Z-score across intervention period compared to baseline across the 4 

patients reported. All 4 patients exhibited a down trend in their zBMI at 4 months compared 

to baseline.
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