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ABSTRACT

Background: The Foods with Function Claims (FFC) notification system was introduced in Japan in April 2015. We
hypothesized that there would be risk of bias (RoB) specific to health food interventions. The purpose of this cross-sectional
study was to clarify RoB and related factors of clinical trials (CTs) reported as the scientific basis of efficacy in the FFC.

Methods: All 103 articles based on CTs published on the Consumer Affairs Agency website from 1 July 2018 to 30 June
2021 were reviewed. We evaluated 14 items, the highest RoB: 14 points (pts), as well as related items including first author
characteristics, journal name, year published, journal impact factor, article language, and name of clinical trial registration.

Results: The RoB score was 5.7 + 2.5 pts. In general, there was a remarkable lack of execution and/or description of the
intention-to-treatment (ITT) analysis (81.6%), compliance (68.0%), and multiple outcome tests (67.0%). There was no
significant difference (p=0.051) in RoB score between the published year categories of 2015-2017 (6.5 + 2.4 pts) and 2018-
2021 (5.5 + 2.4 pts). There was also no significant difference (p=0.247) in RoB score between English (5.5 + 2.6 pts) and
Japanese (6.0 * 2.3 pts) language publications, and no significant difference (p=0.740) between for-profit (5.7 + 2.4 pts) and
academia (6.0 + 2.8 pts) in authors’ organization. A significant correlation (p=0.099) between IF and RoB score was not
observed with Spearman’s rank correlation coefficient; r = -0.163.

Conclusions: Four common biases in most CTs reported in the FFC were randomization, deviations from intended
interventions, measurement of outcome, and selective reporting. In particular, RoB including lack of ITT analysis, unknown
compliance, and multiple outcome tests seriously damaged the study quality.

Review registration: The study was registered as UMIN 000046267 by the University Hospital Medical Information
Network Clinical Trials Registry (UMIN-CTR)* in Japan (refer: https://upload.umin.ac.jp/cgi-open-bin/ctr/ctr_view.
cgilrecptno=R000052795).
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BACKGROUND

In Japan, a new type of foods with health claims, the Foods with
Function Claims (FFC), was introduced in April 2015 [1,2]. The
FFC allows manufacturers to submit labeling to the Secretary-
General of the Consumer Affairs Agency (CAA) in Japan that
indicates the food is expected to have a specific effect on health.
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The FFC is only a notification system in which food manufacturers
must meet the following five specific criteria: i) it is for people not
suffering from any disease (excluding minors, pregnant women
and those planning a pregnancy], and lactating women); ii) all
food products are subject to this system; iii) prior to market entry
(before at least 60 days), food business operators are required to
submit information, such as food safety and effectiveness and the
system in place to collect information on adverse health effects,
to the Secretary-General of CAA; iv) the government does not
evaluate the safety and effectiveness of the submitted product,
i.e., notification system; and v) all the submitted information is

disclosed on the CAA website.

For a food product to claim effectiveness on its label, evidence
for its proposed function claims must be substantiated by one
of two standard scientific methods: clinical trials (CTs) such as
randomized controlled trials (RCTs), or systematic reviews (SRs).
Detailed guidelines about use of these two methods for the FFC
have been published on the CAA website [3].

A problem with CTs notified through the FFC system is the
adequacy of research reports, which was highlighted by the CAA
and research groups at the beginning of the system [4,5]. The
CAA examined 50 reported CTs and determined that many had
inappropriate protocols and methods for evaluating the risk of
bias, and also had conflicts of interest [4]. In addition, the report
clarified specific points regarding research methodologies in food-
based CTs. Tanemura et al. identified problems with the reporting
quality and associated issues for 33 RCTs in the FFC; specifically,
29 check items in CONSORT 2010 met only 13.8 items (47.6%)

on average [5].

The latest study performed in 2021 reported that compliance of
CT protocols in the FFC system were suboptimal in transparency
[6]. In addition to selective reporting, a new problem identified
was that content of the intervention (test food) was intentionally
concealed. To protect consumers, the report suggested that
researchers should monitor and confirm that referenced RCTs are
above a certain level of quality, journal editors and peer reviewers in
this field should scrutinize differences between and ambiguities of
the submitted manuscript and its protocol, and regulators should
confirm the protocol before accepting it, even if it is included in a
notification system.

Scrutiny of RoB is paramount in a SR, which ultimately assesses
and integrates the effects of an intervention, and a CT with an
unacceptably high RoB should be excluded from the analysis.
There are many tools for assessing RoB in healthcare science [7-
13]. The latest tool that provides rigorous coverage of a wide range
of RCTs is “Revised Cochrane risk-of-bias tool for randomized
trials: RoB 2” [7]. One of its major features is that it defines five
domains: i) bias arising from the randomization process; ii) bias
due to deviations from intended interventions; iii) bias due to
missing outcomes data; iv) bias in measurement of the outcome;
and v) bias in selection of the reported results.

Among the many tools mentioned above, we paid special attention
to additional interventions, which, unlike medications, are unique
to health food interventions. The most applicable intervention
is a research method that is effective when a specific exercise
(resistance training or endurance exercise) is used in combination
with a supplement that is a functionally involved component. For
example, there are studies that demonstrate some effectiveness
with combined use of a test food and resistance training [14],
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walking [15], or a comprehensive exercise program [16]. Therefore,
we decided to adopt a method to evaluate RoB through a revised
Cochrane tool that van Tulder et al. (2009) described because it
includes an item about "co-intervention" and is simply 11 items
[13]. We hypothesized that there would be RoB specific to health

food interventions.

The purpose of this cross-sectional study was to clarify RoB and
related factors of CTs reported as the scientific basis of efficacy
in the FFC system. Based on results, the following questions
about issues necessary to improve CT quality were addressed:
i) How much RoB do the CTs include? ii) What are the biased
items and their characteristics? iii) Is RoB correlated with author
characteristics (for-profit corporate authors, academia authors), the
year in which the paper was published, the relationship between
English and other languages, and the impact factor?

MATERIALS AND METHODS
Eligibility and exclusion criteria (Target Article)

All reported articles based on CTs published on the CAA website
during the three years from 1 July 2018 to 30 June 2021 were
reviewed. For articles that were duplicates, such as multiple
notifications using the same article, only the first article was
adopted. Articles about SRs and observational studies were
excluded, as were articles in which clinical trial registration (CTR)
was not specified. This was the same procedure followed for the
previous study (i.e., compliance of CT protocols for FFC) our
research group conducted [6]. Eligible articles were published in 27
journals, and most (62%) were published in 2018-2019 (Table 1).

Data items and evaluation of methodological quality (RoB
score)

We evaluated a total of 14 items about RoB in the target articles
(RoB score). These items included the following combined elements
(Table 1): 11 items described by van Tulder et al. in their revised
Cochrane’s criteria list [13], and three items for main outcome and
multiple tests (outcomes and time points) that we added to the
revised Cochrane’s list. In order to ensure that variation was not
caused by systematic errors during study execution, five reviewer
authors (HK, JK, TY, MS, and YW) independently assessed the
quality of articles. Disagreements and uncertainties were resolved
by discussion with other authors (HO and HT-O).

Each of the 14 items evaluated for an article was scored as: "1"
for "not properly implemented, not described, or unclear"; "0"
for "proper implementation/description" or "not applicable". For
RoB score, the higher the total RoB score (i.e., 14 pts.), the higher
the risk of bias in a study. Interrater reliability was calculated on
a dichotomous scale using percentage agreement and Cohen’s
kappa coefficient (k). In addition, to make it easier to understand
RoB results, we created graphs for each of the five domains in

Cochrane's RoB 2 [7].

The following data items were collected for sub-research questions:

first author characteristics (for-profit researchers, academia
researchers, or other), journal name, year published, journal
impact factor (IF) in 2020, and language of the article. The IF was
assessed according to the Clarivate Analytics’s gate (https://jcr.
clarivate.com/). If a journal does not have the IF, the number "0"

was substituted for it.
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Table 1: Risk of Bias (RoB) of target articles.
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RoB item

++

Number of articles with each RoB item n=103

n=103

1 Was the method of randomization adequate? 44 (42.7%)
2 Was the treatment allocation concealed? 23 (22.3%)
3 Were the groups similar at baseline regarding the most important prognostic indicators? 48 (46.6%)
4 Was the patient (participant) blinded to the intervention? 17 (16.5%)
5 Was the care provider (intervener) blinded to the intervention? 51 (49.5%)
6 Was the outcome assessor blinded to the intervention? 46 (44.7%)
7 Were co-interventions avoided or similar? 0 (0%)
8 Was the compliance acceptable in all groups? 70 (68.0%)
9 Was the drop-out rate described and acceptable? 50 (48.5%)
10 Did the analysis include an intention-to-treat analysis? 84 (81.6%)
11 Was the timing of the outcome assessment similar in all groups? 2 (1.9%)
12 Was the main outcome clear? 34 (33.0%)
13 Was the problem of multiple tests (outcomes) avoided? 69 (67.0%)
14 Was the problem of multiple tests (time points) avoided? 54 (52.4%)

RoB score (pts)* 5.7+2.5(0-11]

Value: n (%). Mean * standard deviation [range].

* 0 pt indicates no bias in an article and 14 pts indicates all biases present in an article.

Measures and statistical analysis

Since the IF and RoB score were not normally distributed,
intergroup comparisons were performed with the nonparametric
Mann-Whitney test and shown in a boxplot. However, for results
presented in the text, the numerical values for comparison
between groups are shown by mean + standard deviation for easy
understanding. For the relationship between IF and RoB score,
Spearman's rank correlation coefficient was used. In addition to
assessment of the above-mentioned 14 items, statistical associations
in each study were analyzed using RoB score as the dependent
variable and first author characteristics, year of publication (before
2017 or after 2018), language characteristics (English or Japanese),
and IF as explanatory variables.

IBM SPSS Statistics 25.0 (IBM Corporation, Armonk, NY, USA)
was used for statistical analyses. A Pwvalue less than 0.05 was
considered statistically significant.

Protocol registration

The study methodology (protocol) was established on 2 December
2021. The study was registered as UMIN 000046267 by the
University Hospital Medical Information Network Clinical Trials
Registry (UMIN-CTR)* in Japan (refer: https://upload.umin.ac.jp/
cgi-open-bin/ctr/ctr_view.cgilrecptno=R000052795).  However,
UMIN-CTR could not register the contents of all protocols in
the input settings, so the complete protocol was stored in an
online cloud, which can be viewed from this link: https://drive.
google.com/file/d/1c1M02bZrzenATAR8myjgxN3rWeuEtzmV/

view!usp=sharing.

*UMIN-CTR is the largest CTR in Japan and joined the WHO
registry network in October 2008.

RESULTS
Included studies and characteristics

Preliminary research identified 177 applicable publications, of
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which 103 met the eligibility criteria before final confirmation
(Figure 1 and Supplementary: Table S1). Eligible articles were
published in 27 journals, and most (62%) were published in
2018-2019 (Table 2).

The languages of eligible publications were English (55%) and
Japanese (45%). According to the affiliation classification of the
first author, for-profit was 81% and academia was 19%.
Seventy-four percent of journals had no IF.

Feature of RoB on CTs

Table 1 shows the RoB assessment on target articles. The
RoB score was 5.7 + 2.5 pts (range: 0-11). In general, there
was a remarkable lack of execution and/or description in
the intention-to-treatment (ITT) analysis, compliance, and
multiple tests (outcomes and time points). There were four
items with a very poor (>50%) description in the articles:
“Did the analysis include an ITT analysis!” (81.6%); “Was
the compliance acceptable in all groups?” (68.0%); and “Was
the problem of multiple tests (outcomes and time points)
avoided?” (67.0% and 52.4%, respectively). Another six items
had a poor (30.0%-49.5%) description. Interrater reliability
metrics for the quality assessment indicated substantial
agreement (92.1%, k= 0.835) for all 1,442 items (14 items
multiplied by 103 CTs).

Figure 2 shows the characteristics of flaw based on four bias
domains (a fifth domain, “Bias due to missing outcomes
data”, was not planned in this study) with reference to
RoB item 2 about treatment allocation. The four domains
tended to have the same degree of bias. Bias due to deviation
from intended interventions, including lack of ITT analysis
(81.6%) and unknown compliance (68.0%), seemed to have
a particularly serious impact on the deterioration of study

quality.
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Clinical trials of the Foods with Function Claims
registered at the Consumer Affairs Agency website in
Japan (n=203)

(1 July 2018 to 30 June 2021)

Excluded

Reaszon of exclusion

{n=67)

Overlapped reports for other notification (n= 54
Withdrawal of notification (n=13)

Not
registered

n=33 (24%)

Target clinical trials (n=136) b

Figure 1: Flow of trial.

Target articles for evaluating risk of bias

Registered
n=103 (76%)

Table 2: Published journal's characteristics.

Journal name Publications
B & 358 /Japanese Pharmacological and Therapeutics 57 (55%)
2 & F18% /Medical Consultation and New Remedies 9 (9%)
Jo A B8 F8 /Pharmacometrics 4 (4%)
Functional Foods in Health and Disease 4 (4%)
Nutrients 4 (4%)
Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2 (2%)
Frontiers in Neuroscience 2(2%)
Integrative Molecular Medicine 2 (2%)

American Journal of Geriatric Psychiatry
Applied and Environmental Microbiology
KBS B M & BB SRE /Associate Journal of Japanese Society for
Medical Use of Functional Foods
Benefical Microbes
Biological and Pharmaceutical Bulletin
Bioscience, Biotechnology, and Biochemistry
Bioscience of Microbiota, Food and Health
Complementary Therapies in Medicine

International Journal of Food Sciences and Nutrition

Journal of Clinical Biochemistry and Nutrition

_Joumal of Dairy Science
BARE - BEF A/ Journal of Japanese Society of Nutrition and
Food Science
Journal of Traditional and Complementary Medicine
Neurogastroenterology and Motility
. Nutrition Journal
FE R m & BT /Prepared Foods and Technology
Science Reports
Skin Pharmacology and Physiology

Common to all of the following journals: 1 (1%)

Published year

2014-2015 1 (1%)
2016-2017 25 (24%)
2018-2019 64 (62%)
2020-2021 13 (13%)

Language
English 56 (55%)
Japanese 47 (45%)

Category of first author's organaization
For-profit 83 (81%)
Academia 20 (19%)
Journal's impact factor in 2020

None (0) 76 (74%)
1.999> 4 (4%)
2.000-3.999 11 (11%)
>4.000 12 (12%)

Value: n (%)

J Clin Trials, Vol.12 Iss. 4 No: 1000503
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Domain
Abbreviation of bias item

o

Bias arising from the randomization process
Equivalence of main outcome at baseline (46.6%)
Fandomization (42.7%6)

Concealment (22.3%)

Bias due to deviations from intended interventions
Intention-to-treat analysis (31.6%)
Compliance (68.0%)
Blinding for intervener (49.3%)
Drop-out (48.3%)
Blinding for participant (16.5%)

Cointerventions (0%6)

Bias in measurement of the outcome
Blinding for outcome assessor(44.7%)

Timing of the outcome assessment (1.9%)

Bias in selection of the reported result
Multiple tests in outcomes (67.0%)
Multiple tests intime points (32.4%)

Identification of main outcome (33.0%)

Bias due to missing outcomes data *

100(%)

Figure 2: Characteristics on flaw based on five bias domains.

Note: *One domain, "Bias due to missing outcomes data“, was not planned in this study

Elements correlated with RoB

There was no significant difference (p=0.051) in RoB score
between the published year categories of 2015-2017 (6.5
+ 2.4 pts) and 20182021 (5.5 + 2.4 pts) (Figure 3). There
was also no significant difference (p=0.247) in RoB score
between English (5.5 + 2.6 pts) and Japanese (6.0 + 2.3
pts) language publications (Figure 4), and no significant
difference (p=0.740) between for-profit (5.7 + 2.4 pts) and
academia (6.0 + 2.8 pts) in authors’ organization (Figure
5). A significant correlation (p=0.099) between IF and RoB
score was not observed with Spearman’s rank correlation
coefficient; r=-0.163 (Figure 06).

DISCUSSION

To the best of our knowledge, this was the first study to clarify RoB
and related factors of CTs reported as the scientific basis of efficacy
in the FFC system; unfortunately, we identified substantial RoB
in the CTs included in this study. As in many other healthcare
fields, SRs about nutrition are performed as the method of choice
to synthesize data from CTs. Consequently, a SR of suboptimal
quality CTs cannot describe with certainty evidence about the
functionality of a food.

Feature of RoB on CTs

Bias is defined as systematic error of study results and is caused
by incorrect research methodology [17]. As a characteristic of bias,
it occurred in all four domains in common, especially “bias due
to deviations from intended interventions” were serious. Since a
CT of health food has a relatively short intervention period (8-
12 weeks in most cases [4]) in general, it is desirable to analyze
both an ITT population and a fullset population. The overall
degree of reviewer agreement in this study was fair, but there were
many articles for which the evaluations were confusing. A cross-
sectional study reported that RoB assessments of RCTs included
in more than one Cochrane Review differed substantially, and
most disagreements were related to a difference in interpretation
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of an incomplete or unclear description in the study report [18]. As
such, CTs on nutrition may also require a checklist to reduce food
science-specific RoB.

Study reporting guidelines include the CONSORT 2010 statement
[19,20] and the CONSORT 2010 statement: crossover extension
[21], both of which describe the method for RCT reporting, and
the SPIRIT 2013 statement [22], which summarizes the reports
of CT protocols. However, these guidelines are unlikely to have
direct implications for RoB. Researchers need to have a careful
understanding of RoB in advance of conducting a study, because
these guidelines were originally created with the aim of improving
"quality of the report" and not "quality of the research".

There are two studies that highlight issues with the Cochrane
Review, and both are thought to be very rigorous RoB assessments.
After analyzing 10,103 trials, authors of one of these studies often
identified RoB related to random sequence generation that were
not in line with instructions given in the Cochrane Handbook [23].
In the other study, RoB assessments for blinding of participants
and personnel (performance bias) were also frequently not in line
with those in the Handbook recommendations [24]. These findings
suggest that at the same time as following instructions in the
Handbook to increase the degree of agreement between reviewers
in SRs, proper and non-misleading planning, implementation, and
reporting of individual CTs are essential.

Elements correlated with RoB

For the sub-research question assessed in this study, “Is RoB
correlated with author characteristics (for-profit corporate authors,
academia authors), the year in which the paper was published, the
relationship between English and other languages, and the IF?”, no
significant relationship was observed for any of the variables. In the
case of industry funding, there is evidence that favorable results are
more likely to be reported than unfavorable results [25]. Almost all
FFC notifications were from industries, and 80% of authors of the
target articles were affiliated with those industries. However, this
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P=0.051

RoB score
(=2}
L

2015-2017 n=26 2018-2021 n=77

Figure 3: RoB score during the published year period.

12

— P=0.247 —————————

10 ~

RoBscore
[e)]
L

English n=47 Japanese n=36

Figure 4: RoB score between Japanese and English publications.

12

P=0.740

10

RoB score
o
Il

For-profit n=83 Academia 1n=20

Figure 5: RoB score for category of first author’s organization.
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Figure 6: Correlation between journal’s impact factor and RoB score.

study did not find such a specific feature from its RoB assessment.
Impact on SRs

In the FFC system, about 90% of notifications are from SRs that
were substantiated by standard scientific methods [1-2]. The present
study showed that the quality of CTs was very poor. Because SRs
must have little RoB in the reviewed CTs, our findings bring into
question the reliability of quality of SRs in the FFC system. In
fact, the previous studies in 2017 [1] and 2019 [2] evaluated the
quality of methodologies and reporting of SRs based on the FFC
using the AMSTAR checklist [26] and noted very poor description
and/or implementation of study selection, data extraction, search
strategy, evaluation methodology for risk of bias, and assessment of
publication bias. When determining credibility of study results by
meta-analysis, it is very important to know whether only low RoB
CTs were included or high RoB CTs were excluded. For example, a
previous study that evaluated 59 SRs reported that only 50% of the
SRs performed sensitivity analyses for low RoB CTs [27].

The latest cross-sectional studies that evaluated consistency between
the description of published CTs and their protocols concluded
that the registered protocols were suboptimal in transparency [6].
In particular, in addition to selective reporting, a new problem
identified was that content of the intervention (test food) was
intentionally concealed. This problem was also previously reported
in a review of funding for pharmaceutical industry studies [25].
Therefore, because the FFC is a notifications system by the food
industry and related businesses, readers especially need to pay
attention to positive results of SRs in the FFC system. In addition,
they should verify how the researcher evaluated RoB in the SR,
i.e., whether a sensitivity analysis was performed or high RoB CTs
were excluded prior to conducting a meta-analysis. Tools have been
developed to assess the quality of SRs (AMSTAR 2 [28] and ROBIS
[29]), but they require a rigorous RoB assessment of the extracted
CTs. A primary study that can withstand such rigor, i.e., a CT with
low RoB, is needed in the FFC system.

Conducting RoB assessments to validate SR findings imposes high
demands on reviewers’ expertise as well as on resources such as
time and cost. With the rapid progress of computer science, text
mining technology can now be applied in the field of healthcare
science [30-32], and this has led to development of electronic
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applications that promote automatic reviewing [33] of articles.
For example, RobotReviewer was developed to support RoB
assessment of RCTs for the Cochrane domain [34]. A prospective,
randomized user study reported that semi-automation was quicker
than manual assessment (mean, 755 s vs. 824 s; relative time 0.75,
95% confidence interval 0.62-0.92) in RoB evaluations [35]. A
recent study reported that RobotReviewer yielded a moderate
degree of agreement with human reviewers for randomization and
allocation concealment, and an adequate sensitivity for detecting
low risk of selection bias [36]. However, it emphasized that human
reviewers should supervise the semi-automated assessment process.
In the RoB evaluation for this study, there were vague descriptions
that confused the reviewers’ assessments, which confirmed that
final review by humans is indispensable.

Future research challenges to improve the quality of CT on

the FFC

The Grading of Recommendations Assessment, Development
and Evaluation (GRADE) working group developed and updated
a transparent approach for grading the certainty of evidence and
strength of recommendations based on a body of evidence [37]. The
GRADE method has also been adopted in the nutrition and food-
related fields [38-40]. A methodological review of nutrition SRs
[41] reported that, out of 800 SRs, 55 used GRADE; certainty of
evidence was downgraded mostly for RoB (37.8%) and imprecision
(33%) in SRs of RCTs, and for imprecision (32.7%), RoB (29.4%),
and inconsistency (29%) in SRs of non-RCTs. Even in the FFC
system, it may be necessary to adopt the GRADE theory in the near
future, given the huge number of product notifications (4,982 as of

1 February 2022) since the FFC was launched in 2015.

In the planning stage for conducting a CT, researchers need to
carefully review some type of RoB checklist, as well as reporting
guidelines (i.e., SPIRIT 2013 [22], CONSORT 2010 statement
[19-20], CONSORT 2010 statement: crossover extension [21]),
and take steps to avoid bias. Although there are many evaluation
checklists for RoB, the RoB 2 for RCTs and non-RCTs [7], and the
ROBINS-1 [11] and Newcastle-Ottawa Scale [42] for non-RCTs are
becoming more commonly used. A cross-sectional study to assess
interrater reliability and usability of RoB 2 concluded that it is
a detailed and comprehensive tool but difficult and demanding,
and the difficulties were due to poor knowledge of subject matter
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of primary studies, new technology, different approaches for
some domains compared with the previous tool, and ways of
formulating signaling questions [43]. Another recent study found
that traditional double blinding of participants and clinicians
should not be regarded as a gold standard to strive for, and should
be used only if the negative effects are considered carefully and are
outweighed by the potential benefit [44]. Furthermore, GRADE
does not recommend a specific tool to assess RoB because the
tools have different advantages and disadvantages that influence
their utilization [45]. As long as RoB is assessed across studies,
any validated and appropriate tool could be used, so we do not
recommend a particular assessment tool.

Researchers planning to perform a SR should carefully examine the
quality of each reviewed CT and should not include studies with
high RoB. First, researchers should establish a complete research
plan based on PRISMA 2020 and PRISMA-P, which are checklists
for reporting methods. Next, since the SR itself will be evaluated
later by AMSTAR 2 or another method, each CT that meets the
eligibility criteria in the SR should be strictly evaluated for quality.

LIMITATIONS

There were several limitations to the present study. First, we only focused
on CTs based on notification to the FFC in Japan (single country), so our
findings may not necessarily be generalized to all CTs of healthy foods.
In fact, about half of the articles in our study were written in Japanese.
Second, the 103 articles included in our study was a relatively medium
sample size and was limited to three years of CTs, so we cannot be certain
they were representative of all FFC notifications to the CAA. Third,
although the RoB assessment method in our study covered major biases,
it did not cover all biases; for example, it did not include the bias domain
of missing outcome data. In addition, since each evaluation item simply
gives a total score as 1 point, it does not reflect the severity (weight) of a
certain bias on research results. Furthermore, we did not comprehensively
interpret high-, middle-, and low-risk by each domain. Fourth, since this
study was not designed to evaluate the reliability and utility of various
checklists in nutrition-related CTs, we cannot recommend a checklist for
researchers to use. According to a study that analyzed the PROSPERO
protocol, as of 2018 [46] the Cochrane RoB tool (2011 version) [17] had
become the standard for SRs of RCTs. Despite the existence of dozens of
tools for assessing non-RCTs, relatively few were commonly used, with the
Newcastle-Ottawa Scale [42] and ROBINS-1 [11] being the most frequent.
Finally, although there could be many other potential elements related to
RoB, we only assessed four aspects: first author characteristics, published
year, languages, and the IF.

CONCLUSION

There were four common biases in most CTs that were reported as the
scientific basis of efficacy in the FFC system: randomization, deviations
from intended interventions, measurement of outcome, and selective
reporting. In particular, RoB including lack of ITT analysis, unknown
compliance, and multiple outcome tests seemed to seriously damage
study quality. In the planning stage of study conduct, researchers in the
nutrition field need to carefully review some type of RoB checklist as well
as reporting guidelines, and take all steps to avoid bias.
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