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Review question
The importance of protein intake has become a common recognition in improving muscle strength and
muscle mass in the elderly, and the recommended amount is also presented in the ESPEN guidelines. On
the other hand, there are many RCTs as to when it is effective to take it, but no clear conclusion has been
reached. Since the protein intake at breakfast tends to decrease throughout the day, previous studies
regarding protein intake at breakfast are effective in improving skeletal muscle mass are attracting attention.
 
Searches  [1 change]

The following electronic databases will be searched for pertinent papers: MEDLINE / PubMed, Web of
Science, Scopus, EMBASE, LILACS, CINAHL and Cochrane Database Trial Register (CENTRAL).The
search will be conducted between September 2022 to January 2023.
 
Types of study to be included
We decided to include clinical trials with randomized, placebo-controlled trials and, individual and cluster
randomized controlled trials (RCTs) with a minimum follow-up of 6-months. We exclude non randomized
studies, quasi RCTs, in vitro studies, animal studies, extended abstracts and observations studies.
 
Condition or domain being studied
Branched-chain amino acids (BCAAs) are required for muscle protein synthesis and energy metabolism, and
leucine, in particular, plays a role as a trigger for muscle protein synthesis (Wilkinson et al 2013). When the
same dose of protein-mediated BCAA such as leucine was ingested, muscle protein synthesis was higher in
young individuals than in the older persons (Katsanos et al 2006) and the time to start the reaction such
synthesis was also delayed in older persons (Drummond, 2008). On the other hand, protein intake in elderly
persons reportedly do not reach the estimated average protein requirement (0.7 g/kg-body weight (BW)/day)
in 10% of community-dwelling elderly individuals and 35% of residents in aged-care facilities (Tieland et al
2011). That is, protein-mediated BCAA intake appears inadequate, and ESPEN recommended a target daily
protein intake of 1.0–1.2 g/kg-BW/day for healthy elderly individuals and 1.2–1.5 g/kg-BW/day for those at
risk of malnutrition (Deutz et al 2014). Nowson et al. (2015) also reported that older individuals need a
minimum protein intake of 1.2 g/kg-BW/day to maintain muscle function.
 
Participants/population
Older persons over 60 years old including the healthy and frailty population. We will exclude persons with a
musculoskeletal or neurological disorder and sarcopenia.
 
Intervention(s), exposure(s)
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The included intervention is protein or BCAAs intake at breakfast. A protein or BCAAs intake after exercise
and at night were excluded. 

Protein or BCAAs intake at breakfast makes up for imbalance of protein consumption and compensates a
shortage. This contributes to accelerate muscle protein synthesis and to change a postprandial metabolism.
To assess protein or BCAAs intake at breakfast is effective in improving skeletal muscle mass. 
 
Comparator(s)/control
Compared to placebo or no intervention
 
Context
Traditionally, intake of BCAAs or protein immediately after exercise has been considered the golden
standard for muscle building, and the ISSN statement for athletes and healthy exercising individuals (Jäger
et al 2017) also recommends intake immediately before or after exercise. Although diversity is seen in the
amount and number of times food is ingested during the day, the rough division into breakfast, lunch, and
supper is common.The interval between these three meals is generally the longest from supper to breakfast,
and the amount of breakfast tends to be low as a percentage of total daily intake. Mamerow et al. (2014)
reported that equalizing food intake between the three meals was more effective for muscle protein synthesis
over a 24-h period than supper-biased protein consumption. This result suggested that weighting protein
intake toward breakfast was more effective for increasing muscle mass gains. In a study of healthy older
individuals, Chanet et al. (2017) found that supplementation with leucine and vitamin D enriched whey
protein at breakfast increased postprandial muscle protein synthesis and muscle mass after 6 weeks of
ingestion. Ingestion of protein at breakfast, whether as protein intake alone or in combination with exercise,
promotes muscle protein synthesis by sustaining serum amino acid concentrations above a certain level.
 
Main outcome(s)
Skeletal muscle mass; Muscle strength; Deterioration of renal function (adverse effect); Decreased dietary
intake (adverse effect)

Measures of effect

Odds ratios and risk difference
 
Additional outcome(s)
Physical functions: walking ability, balance ability

Measures of effect

Odds ratios
 
Data extraction (selection and coding)  [1 change]

Two authors will independently extract studies that meet the criteria, including the following data: study
design, author name, follow-up period, country of recruitment and treatment, year of publication, sample
characteristics (population, age, sex, diagnosis of frailty, inclusion & exclusion criteria, intervention (I),
Control (C), clinical data before and after the intervention, and outcomes before and after the intervention.
The third author will resolve the difference in the primary reviewers. We will create the PRISMA study flow
diagram to show the results of the data extraction process.
 
Risk of bias (quality) assessment
The risk of bias evaluation of all included papers will be performed by two authors individually using tools as
described in Chapter 8 of the Cochrane Handbook for Systematic Reviews of Interventions Version 6.0
(updated July 2019) (Higgins 2019). The third author will resolve the disparity in the primary reviewers. The
difference in the assessment of the risk of bias will be resolved by the fourth reviewer. We will assess the
following domain of the risk of bias: (1) sequence generation, (2) allocation concealment, (3) blinding of
participants and personal, (4) blinding of outcome assessment, (5) incomplete outcome data, (6) selective
outcome reporting, and (7) other bias, for example, baseline imbalance.
 
Strategy for data synthesis
For continuous outcomes, we will use the mean difference or standardized mean difference, appropriately.
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Also, for dichotomous outcomes, we will adopt the risk difference or risk ratio as appropriate. For data
synthesis, we will use the Review Manager (RevMan) software, version 5.4 (Cochrane Collaboration, Oxford,
UK).
 
Analysis of subgroups or subsets
Dose amount, sex, and age
 
Contact details for further information
Takashi Ikeda
tk.ikeda@nr.showa-u.ac.jp
 
Organisational affiliation of the review
Showa University Research Administration Center (SURAC), Showa University
https://epci.jp/projects/sunlise_info/
 
Review team members and their organisational affiliations  [1 change]

Dr Takashi Ikeda. Department of Physical Therapy, School of Nursing and Rehabilitation Sciences, Showa
University
Dr Tashiro Naonori. Department of Physical Therapy, School of Nursing and Rehabilitation Sciences, Showa
University
Dr Hiroki Nishiwaki. Showa University Fujigaoka Hospital
Professor Takeshi Hasegawa. Showa University Research Administration Center (SURAC), Showa
University
Dr Noma Hisashi. Department of Data Science, The Institute of Statistical Mathematics
Professor Erika Ota. Global Health Nursing, Graduate school of nursing science, St.Luke's international
university
 
Type and method of review
Intervention, Network meta-analysis, Systematic review
 
Anticipated or actual start date  [2 changes]

01 September 2022
 
Anticipated completion date  [1 change]

31 January 2023
 
Funding sources/sponsors
This work was supported by JSPS KAKENHI Grant.

Grant number(s)

State the funder, grant or award number and the date of award

19k03092, 19k20159
 
Conflicts of interest
None known
 
Language
English
 
Country
Japan
 
Stage of review
Review Ongoing
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Subject index terms status
Subject indexing assigned by CRD
 
Subject index terms
Aged; Amino Acids, Branched-Chain; Breakfast; Humans; Muscle, Skeletal
 
Date of registration in PROSPERO
15 January 2022
 
Date of first submission
16 December 2021
 
Stage of review at time of this submission
 

Stage Started Completed

Preliminary searches Yes No

Piloting of the study selection process Yes No

Formal screening of search results against eligibility criteria No No

Data extraction No No

Risk of bias (quality) assessment No No

Data analysis No No
 
Revision note
The dates need to be updated as the writing of the protocol paper has been delayed from the originally
planned schedule. Errors were also found in the name of the co-investigator and "Data extraction", which
have been corrected

The record owner confirms that the information they have supplied for this submission is accurate and

complete and they understand that deliberate provision of inaccurate information or omission of data may be

construed as scientific misconduct.

The record owner confirms that they will update the status of the review when it is completed and will add

publication details in due course.

 
Versions
15 January 2022
15 January 2022
30 May 2022
30 May 2022
27 June 2022
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