
Vol. 24, Issue 2, February 2021
ReliasMedia.com

[INSIDE] 

 Evidence-based summaries and critical reviews on 
the latest developments in integrative therapies

Financial Disclosure: None of the authors or planners for this educational activity have relevant financial relationships to disclose with ineligible companies 
whose primary business is producing, marketing, selling, re-selling, or distributing healthcare products used by or on patients.

METABOLISM

ABSTRACT & COMMENTARY

From Childhood to Adolescence: Metabolic 
Disturbance Risk Factors
By Ellen Feldman, MD

Altru Health System, Grand Forks, ND

SYNOPSIS: An innovative statistical model examining the development of metabolic disturbances in a large sample of youths finds that 
having media in a bedroom (associated with higher risk) and belonging to a sports club (associated with lower risk) are among the 
modifiable risk factors in this population.

SOURCE: Börnhorst C, Russo P, Veidebaum T, et al. The role of lifestyle and non-modifiable risk factors in the development of 
metabolic disturbances from childhood to adolescence. Int J Obes (Lond) 2020;44:2236-2245.

Metabolic syndrome (MetS), first described in 
adults in 2001 by the National Cholesterol 
Education Program, implies the presence of 

at least three of the following factors: central obesity, 
hyperglycemia, hypertriglyceridemia, low levels of high-
density lipoprotein (HDL) and hypertension.1 In rec-
ognition that MetS in adults may have roots developed 
in early life, medical research has turned to examining 
the early years of development to better understand this 
relationship. 

However, with at least 40 different definitions of MetS 
in children, not only is there poor consensus on how to 

diagnose it, but also how to prevent or address MetS in 
this population.2,3

Citing the concern that MetS in children leads to a high-
er likelihood of MetS, type 2 diabetes mellitus (T2DM), 
and cardiovascular disease in later life, and noting stud-
ies that indicate that the risk is mitigated by remission 
of metabolic disturbances, Börnhorst et al set out to 
investigate risk factors for MetS in children during the 
transition to adolescence.3 The group used data from a 
large multicenter population-based study spanning eight 
European countries: Identification and Prevention of 
Dietary- and Lifestyle-Induced Health Effects in  

Time-Restricted Eating, Weight Loss, and Metabolism

page 13

http://AHCMedia.com


 

10 Integrative Medicine Alert

Integrative Medicine Alert (ISSN 2325-2820)  
is published monthly by Relias LLC, 1010 
Sync St., Ste 100, Morisville, NC 27560-5468. 
Periodicals postage paid at Morrisville, NC, 
and additional mailing offices. POSTMASTER: 
Send address changes to Integrative Medicine 
Alert, Relias LLC, 1010 Sync St., Ste. 100, 
Morrisville, NC 27560-5468.

GST Registration Number: R128870672. 

© 2021 Relias LLC. All rights reserved. No part 
of this newsletter may be reproduced in any 
form or incorporated into any information-
retrieval system without the written permission 
of the copyright owner. 

This is an educational publication designed to 
present scientific information and opinion to 
health professionals, to stimulate thought, and 
further investigation. It does not provide advice 
regarding medical diagnosis or treatment 
for any individual case. Opinions expressed 
are not necessarily those of this publication. 
Mention of products or services does not 
constitute endorsement. Professional counsel 
should be sought for specific situations. This 
publication is not intended for use by the 
layman.

SUBSCRIBER INFORMATION
(800) 688-2421
customerservice@reliasmedia.com
ReliasMedia.com

Questions & Comments:
Please contact Associate Editor  
Mike Gates at mgates@relias.com

Back issues: $42. Missing issues will be fulfilled 
by customer service free of charge when 
contacted within one month of the missing 
issue’s date.

Canada: Add 7% GST and $30 shipping.
Elsewhere: Add $30 shipping.

ACCREDITATION

In support of improving patient care, Relias LLC 
is jointly accredited by the Accreditation Council 
for Continuing Medical Education (ACCME), 
the Accreditation Council for Pharmacy 
Education (ACPE), and the American Nurses 
Credentialing Center (ANCC), to provide 
continuing education for the healthcare team.

The Relias LLC designates this enduring material 
for a maximum of 2 AMA PRA Category 1 
Credits™. Physicians should claim only the 
credit commensurate with the extent of their 
participation in the activity.

The American Osteopathic Association has 
approved this continuing education activity for 
up to 2 AOA Category 2-B credits.

This CME activity is intended for physicians and 
researchers interested in integrative medicine. 
It is in effect for 36 months from the date of 
the publication.

Children and Infants (IDEFICS). This lon-
gitudinal study examined diet- and lifestyle-
related conditions in children and families. 
IDEFICS began with children from ages 2 
to 9 years in 2007 and includes periodic 
reassessment of parent and child interviews, 
physical exams, and blood draws.4

Börnhorst et al examined data from par-
ticipants at three points over seven years 
— initially in 2007/2008, then again in 
2009/2010, and finally in 2013/2014. Al-
though more than 16,000 children partici-
pated in IDEFICS between 2007 and 2014, 
7,105 members of this population, all of 
whom participated at each time point, were 
eligible for inclusion in this study. Metabolic 
outcomes included measurements of abdomi-
nal girth, diastolic and systolic blood pres-
sure, lipid panel measurements, and blood 
glucose values.

Börnhorst et al identified multiple factors 
to measure, including C-reactive protein 
(CRP), an acute phase inflammatory protein, 
and modifiable and nonmodifiable items. 
Lifestyle or modifiable factors included a 
psychosocial wellbeing score, frequency of 
consumption of fresh fruits and vegetables, 
frequency of consumption of processed food, 
belonging to a sports club as a measure of 
physical activity, and having a media device 
in the bedroom as a measure of sedentary be-
havior. Nonmodifiable risk factors included 
educational level of parents, familial history 
of hypertension and T2DM, maternal body 
mass index (BMI), and age of puberty. 

Latent transition analysis, an innovative 
statistical approach, enabled the team to gen-
erate an odds ratio (OR) and evaluate age-
dependent associations between multiple risk 
factors and five metabolic health statuses:
• Metabolically healthy
• Abdominal obesity
• Dyslipidemia
• Hypertension
• A combination of more than one of the 

above

RESULTS
Notably, the percentage of children quali-
fying for inclusion in the “metabolically 
healthy” category was greater than 50% at 
all time points, while less than 7% of the 
children fell into either the dyslipidemia or 
hypertension category at any one point. In 
contrast, the prevalence of abdominal obesity 
rose from 15.2% at baseline to 17.5% at the 
end of the study, and the percentage of chil-
dren in the combined metabolic disturbance 
group rose from 5.6% at baseline to 10.6% 
by the end of the study.

Of the modifiable and nonmodifiable risk 
factors examined, no significant association 
with any metabolic disturbance in the study 
population was found with breastfeeding, 
familial diabetes, fruit/vegetable consump-
tion, or processed food consumption. Tables 
1, 2, and 3 display the results for most of 
the other risk factors, controlled for multi-
variables. Note that age-related changes were 
found for two categories — entering puberty 
(age-related decrease in risk) and having  
 

Summary Points
• This study evaluated the effect of multiple modifiable and nonmodifiable risk factors 

and a measure of C-reactive protein (CRP) on the development of metabolic 
disturbance during puberty and beyond. 

• Data from a large-scale European longitudinal study of 7,105 children (initially 
between ages 2 to 9 years) were examined three times over seven years.

• An innovative statistical technique (latent transitional analysis) estimated the 
probability of metabolic disturbance based on abdominal circumference, 
dyslipidemia, blood glucose, and hypertension in the study group.

• An increased risk for metabolic disturbance was associated with multiple factors, 
including having at least one type of media in the bedroom, entering puberty early, 
higher CRP, higher maternal body mass index, and familial hypertension, while a 
decreased risk was associated with membership in a sports club and having a higher 
“well-being” score.

mailto:customerservice%40reliasmedia.com?subject=
https://ReliasMedia.com
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media in the bedroom leading to an age related increase 
in risk. (See Tables 1 and 3 for details.) The OR for 
selected risk factors, as well as the respective confidence 
intervals (CI), are displayed in each table.

n COMMENTARY
This longitudinal, observational study shows a statistical 
association between nonmodifiable and modifiable risk 

factors and the development of metabolic disturbances 
in children over a seven-year period. Additionally, the 
authors noted an association between higher CRP levels 
and metabolic disturbances in this same population.
The clinical relevance of this study hinges on understand-
ing the connection between metabolic disturbance in chil-
dren and teens, and the morbidity associated with MetS 
in adulthood. Not only have previous studies pointed out 

Table 1. Nonmodifiable Risk Factors (Controlled for Multivariables)

Abdominal Obesity Dyslipidemia Hypertension Combined 
Metabolic 
Disturbance

Lower parental 
educational level

OR 1.14
(95% CI, 1-1.29)*

OR 1.01
(95% CI, 0.91-1.12)

OR 1.12
(95% CI, 0.99-1.26)

OR 1.25
(95% CI, 1.05-1.49)*

Lower age entering 
puberty

OR 2.43 (95% CI, 1.60-
3.69)* 
(Decreasing by a factor 
of 0.25 yearly from 
ages 8 to 13 years)

OR 1.62 
(95% CI, 1.09-2.42)*
(Decreasing by a factor 
of 0.14 yearly from 
ages 8 to 13 years)

OR 1.05
(95% CI, 0.76-1.73)

OR 2.46
(95% CI, 1.53-3.96)*
(Decreasing by a factor 
of 0.29 yearly from 
ages 8 to 13 years)

Higher maternal body 
mass index

OR 1.29 
(95% CI, 1.25-1.34)*

OR 1.09
(95% CI, 1.07-1.11)*

OR 1.10
(95% CI, 1.07-1.12)*

OR 1.47 
(95% CI, 1.39-1.55)*

Familial dyslipidemia OR 0.96
(95% CI, 0.63-1.46)

OR 1.24 
(95% CI, 1.01-1.52)*

OR 0.98 
(95% CI, 0.77-1.26)

OR 1.08
(95% CI, 0.57-2.03)

Familial hypertension OR 2.13 
(95% CI, 1.45-3.12)*

OR 1.26 
(95% CI, 1.05-1.52)*

OR 2.08
(95% CI, 1.67-2.60)*

OR 3.33
(95% CI, 1.87-5.91)*

OR: odds ratio; CI: confidence interval
*Statistically significant results

Table 2. C-Reactive Protein

Abdominal Obesity Dyslipidemia Hypertension Combined 
Metabolic 
Disturbance

One standard 
deviation increase

OR 1.40 
(95% CI, 1.31-1.49)*

OR 1.16 
(95% CI, 1.10-1.22)*

OR 1.18 
(95% CI, 1.12-1.24)*

OR 1.59 
(95% CI, 1.49-1.70)

OR: odds ratio; CI: confidence interval
*Statistically significant results

Table 3. Modifiable Risk Factors

Abdominal Obesity Dyslipidemia Hypertension Combined 
Metabolic 
Disturbance

Number of media (> 0) 
in the bedroom

OR 1.09
(95% CI, 1.00-1.19)

OR 0.98
(95% CI, 0.90-1.08)

OR 1.05
(95% CI, 0.96-1.16)

OR 1.30
(95% CI, 1.18-1.43)*
(Increases by a factor 
of 0.18 per year from 
ages 8 to 30 years)

No membership in 
sports clubs

OR 1.08
(95% CI, 0.99-1.17)

OR 1.16
(95% CI, 1.07-1.26)*

OR 1.08
(95% CI, 0.99-1.18)

OR 1.30
(95% CI, 1.18-1.43)*

Well-being score OR 0.90
(95% CI, 0.82-0.98)*

OR 1.01
(95% CI, 0.92-1.10)

OR 0.91
(95% CI, 0.92-1.00)

OR 0.91
(95% CI, 0.82-1.02)

OR: odds ratio; CI: confidence interval
*Statistically significant results
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the likelihood of persistence of metabolic disturbances 
over time, but it also bears repeating that several studies 
have confirmed the mitigation of this risk with correction 
of the metabolic disturbance.2,4 It follows that identifying 
and then addressing risk factors for metabolic distur-
bance at a young age can have profound health implica-
tions. 

It is interesting to evaluate how best to address the 
nonmodifiable risk factors in a clinical setting. These 
include parental educational level, maternal BMI, family 
history of hypertension or hyperlipidemia, and entering 
puberty at a young age. Primary care physicians may 
want to keep in mind that children with such risk factors 
have a higher risk of developing metabolic disturbances 
over time. Other studies have consistently confirmed that 
adverse childhood experiences (ACE) convey ongoing 
health risks to affected individuals.5 Educating parents 
and children (as age-appropriate) about these connections 
is a reasonable first step toward addressing the risk.

The modifiable risk factors identified in this study include 
having media in the bedroom (as a reflection of sedentary 
behavior), not belonging to a sports club (as a reflection 
of physical activity), and having a lower wellness index.

One clear clinical message is that the risk of metabolic 
disturbance is associated with having media (more than 
zero) in the bedroom — and that this risk increases 
with age. This study did not specify the type(s) of media 
involved and did not compare quantity of media in the 
bedroom to the risk of having media available out of the 
bedroom. Both of these are interesting areas for further 
exploration. However, it still is relevant for primary care 
physicians to address the findings from this study. Ac-
cording to a 2019 Common Sense Media survey, about 
one in five U.S. children have a cell phone by 8 years of 
age, and more than half have a cell phone by 11 years of 
age.6 Additionally, the pandemic has ushered in an era of 
more online connectivity and rising screen time among 
youth.7 The risk of metabolic disturbances is one of a 
number of risks associated with unsupervised media use 
among children and can be used as a concrete starting 
point for a broader discussion about removing media 
from the bedroom for wellness.

Likewise, encouraging physical activity (or a sports club 
equivalent) for children at all ages has benefits beyond 
those examined in this study. 

The wellness score was based on a self-completed 
questionnaire regarding psychosocial stressors, such as 
stability within the home — a lower score in this area 
was associated with a higher risk of abdominal obesity. 
Incorporating community and regional resources (such as 
therapists, social workers, etc.) into the provider toolbox 
may support family efforts to develop a healthier and 

more desired lifestyle. Connection with such providers 
also may assist in addressing emotional disturbances 
stemming from ACEs and potentially build resilience.5

It is unclear if the association with higher CRP levels is 
a manifestation of metabolic disturbance or a contribu-
tor to etiology. Future studies in this area will be helpful 
in broadening our understanding of the role of CRP in 
metabolic disturbances.

The strength of Börnhorst et al’s work lies in several key 
areas: the large number of participants and the longitu-
dinal and detailed nature of the study, allowing compre-
hensive data collection from the participants starting at 
a young age. This may serve as a reminder of the impor-
tance of large-scale, long-term, multi-site studies (in this 
case spanning multiple countries) when attempting to 
understand factors involved in population health.

A relative weakness of the study is that the bulk of the 
lifestyle data was self-reported and that proxy measures 
were necessary to evaluate both sedentary behavior and 
physical activity. For example, it is unclear if not belong-
ing to a sports club reflects lower socioeconomic status as 
well as lower levels of physical activity; if so, this could 
influence findings. Future studies may precisely measure 
extent and types of activity to further the understanding 
of the relationship between movement and metabolic 
disturbance.

However, the take-home message for clinicians from this 
study is clear. Although the development of metabolic 
disturbances in youth appears multifactorial, interven-
tion on a lifestyle level has potential health benefits. 
Specifically, advising parents to limit media in children’s 
bedrooms and encourage physical activity may have a 
significant effect in reducing metabolic disturbances in 
this age group. With studies suggestive of the likelihood 
of early metabolic patterns continuing into adulthood, 
these simple recommendations may help to potentiate 
lifelong metabolic health.  n
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ABSTRACT & COMMENTARY

Time-Restricted Eating, Weight Loss,  
and Metabolism
By Adelaide Agyepong, MD, and Nancy Selfridge, MD

Dr. Agyepong is Clinical Skills Facilitator, Clinical Foundations department at Ross University School of Medicine, 
Barbados, West Indies

Dr. Selfridge is Professor, Clinical Foundations department at Ross University School of Medicine, Barbados, West Indies

SYNOPSIS: A randomized clinical trial comparing time-restricted eating with a 16-hour fasting interval to a structured three-meal-per-day 
control group resulted in equivalent weight loss in both groups and no reduction in metabolic markers in either group.

SOURCE: Lowe DA, Wu N, Rohdin-Bibby L, et al. Effects of time-restricted eating on weight loss and other metabolic parameters in 
women and men with overweight and obesity: The TREAT randomized clinical trial. JAMA Intern Med 2020;180:1-9. 

Obesity prevalence in U.S. adults is at an alarming 
age-adjusted 42.4%.1 Given the fact that even 

modest weight loss appears to have a beneficial effect 
on insulin resistance and cardiovascular risk, identify-
ing effective, simple, and acceptable ways for patients to 
achieve this goal is desirable. Intermittent fasting has been 
widely promoted in popular media as a means to lose 
excess body weight “without dieting.” A specific type 
of intermittent fasting known as time-restricted eating 
(TRE) refers to eating within a specific time period and 
fasting outside this time period. Although TRE’s benefits 
have been demonstrated in animal models, particularly 
obese mice, the literature regarding the benefits or effects 
on human populations is limited in quantity and quality.2

In this randomized controlled trial by Lowe et al, TRE 
was compared to consistent meal timing (CMT). Partici-
pants of the TRE group were asked to restrict eating for 
a 16-hour period and eat ad libitum during an eight-hour 
window (noon to 8 p.m.). The CMT group consumed 
three structured meals per day and was permitted to have 
snacks between meals. The TRE group was permitted 
only noncaloric drinks outside of the eating window. 
Neither of the groups were given a daily caloric restric-
tion. The primary outcome assessed was weight loss for 
all participants. Secondary outcomes assessed for the in-
person cohort included changes in weight, fat mass, lean 
mass, fasting insulin, fasting glucose, insulin resistance 
(HOMA-IR), hemoglobin A1c (HbA1c) levels, lipids 
(triglycerides, total cholesterol, low-density lipoproteins 
[LDL], and high-density lipoproteins [HDL]), estimated 
energy intake, total energy expenditure, and resting en-
ergy expenditure from an in-person cohort. Participants 
were recruited from across the United States between 

August 2018 and June 2019, and data collection was 
completed October 2019. The total length of the study 
was 12 weeks. 

Out of 1,975 potential candidates, 141 met inclusion cri-
teria and were randomized to CMT or TRE intervention 
groups. Exclusion criteria were extensive and are listed in 
Table 1. Data were collected from 116 participants aged 
18 to 64 years with a body mass index (BMI) range of 
27 kg/m2 to 43 kg/m2. However, only 105 participants 
completed the study. Of the 11 participants who did not 
complete the study, eight were lost to follow-up and three 
discontinued the intervention. An in-person cohort of 50 
participants who lived within a 60-mile radius of the Uni-
versity of California, San Francisco (UCSF) was random-
ized and enrolled for metabolic testing, with a total of 46 
participants completing the four in-person visits. Data 
were collected via a mobile application (app) created 
for the study, and patients were given a Bluetooth scale 
that connected to the study app. Participants of the TRE 
group received daily reminders of their eating window 
through the app. All participants were instructed to use 
the scale daily in the morning prior to eating or drinking 
and prior to structured physical activity. 

Looking at the weight change in the total cohort, there 
was a significant decrease in weight in the TRE group  
(P = 0.01) and a decrease in weight in the CMT group 
that was not statistically significant. Weight change 
between groups also was not statistically significant. 
Percentage decrease in weight from baseline was statisti-
cally significant in both the TRE group (-1.17%; 95% 
confidence interval [CI], -1.89% to -0.45%; P = 0.002) 
and the CMT group (-0.75; 95% CI, -1.47% to -0.04%;  

https://www.npr.org/2019/10/29/774306250/report-more-than-half-of-u-s-children-now-own-a-smartphone-by-age-11
https://www.npr.org/2019/10/29/774306250/report-more-than-half-of-u-s-children-now-own-a-smartphone-by-age-11
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P = -0.04), with no significant differences in results be-
tween these groups (-0.41%; 95% CI, -1.43% to 0.60%; 
P = 0.43). Tables 2 and 3 summarize additional results. 
In the in-person cohort, there were no statistically 
significant within-group or between-group differences in 
metabolic measurements (fasting glucose, fasting insulin, 
HOMA-IR, HbA1c, triglycerides, total cholesterol, LDL, 
or HDL levels). A significant decrease in appendicular 
lean mass was reported in the TRE group (P < 0.001) 
and between groups (P = 0.009), but not in the CMT 
group. There also was a significant decrease in appendic-
ular lean mass index in the TRE group (P < 0.001) and 
between groups (P = 0.005), but not in the CMT group. 
Various other body composition measurements (fat 
mass, lean mass, waist and hip circumference, etc.) were 
assessed with no significant difference found between the 

groups. Finally, no adverse effects of either intervention 
were reported in this study.

n COMMENTARY
Although the simplicity of TRE eating may make it easy 
to implement, the authors in this study showed that 
there was no statistically significant difference in weight 
changes or cardiometabolic markers for those who fast 
for an extended period during the day (TRE) compared 
to those eating three consistent meals per day (CMT 
group). The strengths of this study include its random-
ized control design, the recruitment of participants from 
across the United States, and inclusion of an in-person 
cohort to assess metabolic marker measurements. This 
study was conducted for a period of three months, and 
there was a large percentage of participants who were 
able to be analyzed at the end of the study period.

However, there are some limitations to this study. Al-
hough the primary objective of the study was to assess 
the effects of TRE on weight loss and various metabolic 
markers, only one eating/fasting regimen (eight hours/16 
hours) was assessed. The reasoning offered by the au-
thors for the chosen TRE interval was to mimic skipping 
breakfast for the participants, making it easier to adopt. 
Thus, results from this study may not be generalizable to 
all TRE regimens. 

In a similar study by Chow et al, for example, TRE was 
compared to an ad libitum diet, and participants ran-
domized to the TRE group were allowed to self-select 
an eight-hour eating window.3 In this study, the earliest 
end of the eating period chosen was 5 p.m. Although 
this was a small study population of 20 participants and 
was unable to address the contribution of TRE timing to 
the weight loss and metabolic improvements observed in 
study participants, it is reasonable to question whether 
alternative eating windows might affect results. Com-
parison of TRE to a single CMT structure of three meals 
daily also is a limitation of this study. Considering ad-
ditional CMT eating schedules, such as six smaller evenly 
distributed meals daily, would be a valuable enhance-
ment.

Table 1. Exclusion Criteria

Criterion Number of 
Participants 
Excluded

Older than age 64 years 5

Body mass index (BMI) less than 27 348

BMI greater than 43 72

Did not regularly consume breakfast 566

Unwilling or unable to skip breakfast 761

Current or past cancer diagnosis 21

Breastfeeding, pregnant, or planning 
pregnancy within six months

21

Current diagnosis of type 1 or type 2 
diabetes mellitus

177

Taking glucose-lowering medication 133

Taking weight-loss medication 116

History of weight-loss surgery 66

Weight fluctuation > 15% in past five years 467

History of anorexia or bulimia 39

Frequent travel across time zones 99

Work unusual hours 182

Unable to fast for prolonged periods 168

Summary Points
• A time-restricted eating (TRE) group, which ate ad libitum from noon to 8 p.m. and fasted until noon the 

following day, was compared to a consistent meal timing control group, which ate three structured meals 
per day. The goal was to assess differences in weight changes and cardiometabolic markers.

• There was a significant decrease in weight in the TRE group (P = 0.01) and a decrease in weight in the 
CMT group that was not statistically significant.

• There was no significant difference in percentage weight loss between the experimental and control groups. 
Likewise, there was no significant decrease in metabolic markers in either group.

• There was a significant difference between the groups in appendicular lean mass loss in the TRE group.
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Although sleep activity was recorded for participants in 
this study, the circadian system was not considered in 
the intervention design. In previous animal models, it 
has been hypothesized that the circadian system’s role in 
regulating glucose, lipid, and energy metabolism through-
out the day requires an appropriate alignment of feeding 
interval to result in improvement in these outcomes.4-6 

Indeed, in prior TRE trials in humans, results do appear 
to depend on the timing of the chosen eating window.6 
Prior studies in humans show eating a larger breakfast 
and a smaller dinner improves glycemic control, weight 
loss, lipid levels, and reduces hunger.4 In human stud-
ies, the association between BMI and the timing of food 
intake strengthens substantially when considering food 
intake in relation to the internal circadian time, best 
aligned with sleep/wake cycles as opposed to time of day.6 

The in-person cohort was derived from a select popula-
tion near the UCSF campus. This population most likely 
is exposed to similar environmental, social, and economic 
factors, which may contribute to dietary choices.7 It is 
possible that, with a larger and more varied selection for 
the in-person cohort, results may have differed. 

A significant decrease in appendicular lean mass and lean 
mass index was observed in the TRE group, an observa-
tion that adds to findings from the current literature that 
have resulted in recommendations for protein supple-

mentation for individuals using TRE for weight manage-
ment.3

Ultimately, additional high-quality studies in human 
subjects are required to determine if this method of 
eating, or any of its variations, can be safely advised to 
patients to help with weight loss, especially those with 
weight- and diet-related health risks. The true test of a 
successful weight loss diet is long-term weight loss main-
tenance, and most studies to date have been conducted 
over a short period of time, often less than six months.2-6 
Because of the limited effect on weight reduction over a 
short period of time, no effect on cardiometabolic mark-
ers, and potentially significant reduction in measures of 
lean body mass, intermittent fasting currently cannot 
be recommended to patients as an alternative to calorie 
reduction and regular exercise for weight control. 

Longer-term studies of intermittent fasting regimens that 
account for circadian rhythms, employ food diaries to 
assess dietary quality, and track lean body mass changes 
are required to determine if sustained and meaningful 
weight loss or metabolic improvements can result from 
time-restricted eating.  n
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Consistent meal timing group 93.0 (87.4 to 98.5) 92.4 (86.9 to 97.9) -0.57 (-1.40 to 0.26) (P = 0.18)

Time-restricted eating group 92.6 (87.0 to 98.1) 90.9 (85.3 to 96.4) -1.70 (-2.56 to -0.83) (P < 0.001)

Difference between groups N/A N/A -1.13 (-2.33 to 0.07) (P = 0.07)

                                                                     Appendicular lean mass in kg (95% confidence interval)

Consistent meal timing group 25.8 (23.6 to 28.0) 25.6 (23.4 to 27.8) -0.17 (-0.41 to 0.07) (P = 0.16)

Time-restricted eating group 26.1 (24.0 to 28.3) 25.5 (23.3 to 27.7) -0.64 (-0.89 to -0.39) (P < 0.001)

Difference between groups N/A N/A -0.47 (-0.82 to -0.12) (P = 0.009)

                                                                     Appendicular lean mass index kg/m2 (95% confidence interval)

Consistent meal timing group 8.62 (8.10 to 9.14) 8.56 (8.04 to 9.08) -0.058 (-0.136 to 0.02) (P = 0.14)

Time-restricted eating group 8.80 (8.28 to 9.32) 8.58 (8.06 to 9.10) -0.22 (-0.301 to -0.139) (P < 0.001)

Difference between groups N/A N/A -0.162 (-0.274 to -0.05) (P = 0.005)

Table 2. Total Cohort Weight Changes Between Groups

Preintervention Postintervention Change (P value)
                                                                     Mean weight in kg (95% confidence interval)

Consistent meal timing group 99.2 (95.1 to 103.3) 98.5 (94.3 to 102.7) -0.68 (-1.41 to 0.05) (P = 0.07)

Time-restricted eating group 99.2 (95.1 to 103.2) 98.2 (94.1 to 102.4) -0.94 (-1.68 to -0.20) (P = 0.01)

Difference between groups N/A N/A -0.26 (-1.30 to 0.78) (P = 0.63)
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CME QUESTIONS

1. Based on a study that followed more than 7,000 
children over seven years, which statement is true 
regarding children, adolescents, and metabolic 
disturbances?
a. In this double-blind, randomized controlled 
trial, the authors found that having media in the 
bedroom was associated with higher abdominal 
obesity and combined metabolic disturbance 
(with this association attenuating over time), and 
also that eating a diet high in processed foods 
was not associated with any clear metabolic 
disturbances. 
b. In this long-term observational study, the 
authors found that having media in the bedroom 
was associated with combined metabolic 
disturbance (with risk increasing over time), and 
that not belonging to a sports club was associated 
with a similar risk (stable over time).* 
c. In this double-blind, randomized controlled 
trial, the authors found that eating a diet with 

less red meat and more fruits and vegetables 
was associated with significantly less metabolic 
disturbances in all categories by age 13 years. 
d. In this long-term observational study, 
the authors found that most children were 
metabolically healthy throughout the study, 
making it difficult to generalize results based on 
statistical inferences.

2. Time-restricted fasting is a type of intermittent 
fasting best defined as:
a. alternating periods of fasting and eating every 
24-hour cycle.
b. consistent fasting and eating periods within a 
24-hour cycle.*
c. consistent fasting and eating periods within a 
48-hour cycle.
d. cessation of the eating period by a set evening 
time.

CME OBJECTIVES
Upon completion of this educational activity, participants should be able to:

•  present evidence-based clinical analyses of commonly used alternative therapies;
•  make informed, evidence-based recommendations to clinicians about whether to consider using such therapies 

in practice; and
•  describe and critique the objectives, methods, results, and conclusions of useful, current, peer-reviewed, clinical 

studies in alternative medicine as published in the scientific literature.

CME INSTRUCTIONS

To earn credit for this activity, please follow these instructions:
1. Read and study the activity, using the provided references for further research.
2. Log on to ReliasMedia.com and click on My Account. First-time users must register on the site. Tests are taken 
after each issue. 
3. Pass the online test with a score of 100%; you will be allowed to answer the questions as many times as needed 
to achieve a score of 100%. 
4. After successfully completing the test, your browser will be directed automatically to the activity evaluation form, 
which you will submit online.
5. Once the completed evaluation is received, a credit letter will be emailed to you. 
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