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ABSTRACT

Several studies have emphasized the crucial role of protein and energy in preventing adverse
health outcomes in older adults such as sarcopenia and undernutrition. However, previous
researches revealed that protein and energy intake often fall below recommended levels in
older population. Given the prevalent shortfall in intake and associated health risks,
interventions are needed to support older adults in meeting nutritional requirements. Food-
based fortification, which involves enhancing the nutritional content of commonly
consumed foods by adding essential nutrients (i.e. fortificants) emerges as a promising
solution. Specifically, the concept of "do it yourself" (DIY) fortification presents a unique
opportunity for older adults and their caregivers to tailor nutritional enhancements to
individual preferences and eating habits. However, it remains underused and unknown. A
recent systematic literature review identified 44 original studies (Geny et al., 2023), setting

the stage for a meta-analysis on the impact of DIY fortification on nutritional intake and
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status. Main eligibility criteria will include older adults aged > 60 years living in various
settings (at home, nursing home, hospital). Both randomized and non-randomized controlled
trials will be considered. This meta-analysis aims to provide insights into the effectiveness of

DIY fortification, offering a practical approach to enhance nutrition among older adults.

INTRODUCTION

Maintaining an adequate protein and energy intake in old age is an essential factor in
preventing pathologies such as sarcopenia and undernutrition. Sarcopenia refers to the
progressive loss of skeletal muscle mass that occurs with aging. Sarcopenia leads to a decline
in muscle strength and function, resulting in reduced mobility and increased risk of falls and
fractures (Santilli et al., 2014; Cruz-Jentoft et al., 2019). Undernutrition encompasses a
condition marked by insufficient intake of energy and essential nutrients leading to an
imbalance between the body's nutritional needs and its actual supply (Cederholm et al.,
2017). While undernutrition can contribute to sarcopenia, it also extends to deficiencies
affecting other organs and systems. Consequences of undernutrition extend beyond muscle
health and may include weight loss, fatigue (Azzolino et al., 2020), weakened immune
function and higher susceptibility to infections(Kawakami et al., 1999; Alam et al., 2019),
cognitive impairment (Knopman et al., 2007; LeBlanc et al., 2017; Lee et al., 2020 Feng et al.,
2022), increased risk and severity of chronic diseases (Norman et al., 2008), prolonged
recovery times (Shpata et al., 2015), and increased mortality risk (Corti et al., 1994; Gentile
et al., 2013; Sanchez-Rodriguez et al., 2020). For a long-term perspective, sarcopenia and
undernutrition threaten both daily functioning, autonomy and health of older people

(Norman et al., 2020).

Research consistently underscores the critical role of protein and energy in maintaining
muscle mass and preventing these adverse health outcomes among older adults (Bauer et
al., 2013; Deutz et al., 2014; Volkert et al., 2019). Despite its importance, several studies
have revealed that protein and energy intake fall below recommended levels (Lesser et al.,
2008). A review of protein intake in older adults in the UK shows that it falls below the
recommendations for nutritionally vulnerable people. About a quarter of older women

consume less than 45 g protein a day (Smith et al., 2022). A meta-analysis conducted by Ter
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Borg et al. (2015) on 46 studies revealed that 10-12% of community-dwelling older adults do
not meet the daily allowance for protein. In the longitudinal SENECA study, 247 Danish and
Dutch people aged 70-75 were first surveyed and re-examined 4-5 years later. Results
showed a significant decline in energy intake for both genders over the four years of follow-
up (Schroll et al., 1997). In France, Fleury et al (2021) showed that 83% and 72% of older
people receiving home-delivered meals fail to meet the daily allowance for energy and
protein, respectively. The average deficit between recommended and total intakes was 872

kcal and 33 g protein.

Given the prevalent shortfall in protein and energy intake observed among the older adults
and the potential adverse effects associated with it, there is a clear need for interventions to
support older adults in meeting their nutritional requirements. One promising solution is the
implementation of food-based fortification strategies (Morilla-Herrera et al., 2016; Olson et
al., 2021). Food-based fortification involves enhancing the nutritional content of commonly
consumed foods by adding essential nutrients (i.e. fortificants), in this case, focusing on
protein and energy. This approach is designed to address nutritional deficiencies without
significantly altering the volume of food to be ingested (HAS, 2007). While the food industry
has introduced numerous fortified products, the concept of "do it yourself" (DIY) fortification
(or home fortification - Olson et al., 2021) presents a unique opportunity for older adults and
their caregivers to tailor nutritional enhancements to individual preferences and eating
habits. Indeed, DIY fortification allows older individuals or their caregivers to incorporate
essential nutrients into their regular meals. This flexibility is a notable advantage, for older
adults who may face challenges in adopting changes to their consumption patterns.
Nevertheless, the concept of DIY fortification continues to be underknown and underused
among older adults, caregivers and healthcare professionals. Research on this strategy is
limited and scarce, further contributing to the lack of awareness and implementation (Trabal

& Farran-Codina, 2015; Morilla-Herrera et al., 2016; Douglas et al., 2017; Mills et al., 2018).

Recently, Geny et al. (2023) conducted a systematic literature review (SLR) of all studies
related to the nutritional and acceptability aspects of DIY food-based fortification in older
people. This review highlighted 137 distinct fortified recipes encompassing differences in the

choice of food matrix (savoury and sweet), fortificants (regular food ingredients and



macronutrient isolates or concentrates), and the additional load of protein and/or energy
provided by fortified food compared to standard food. Building on this SLR, the current aim
is to conduct a meta-analysis to assess the impact of DIY fortification on nutritional intake
and status. This meta-analysis aims to provide a more quantitative and comprehensive
understanding of the effects of DIY fortification, offering valuable insights into its potential

contribution to improving nutrition.

MATERIALS AND METHODS

The protocol was drafted using the Preferred Reporting ltems for Systematic Reviews and
Meta-analysis Protocols (PRISMA-P; Shamseer et al., 2015). The PRISMA checklist is
presented in Supplemental Table 1. The protocol was deposited on PROSPERO with the
registration number CRD42021244689.

PICOS question and eligibility criteria

We use a PICO framework for the formulation of our systematic review question (Methley et
al., 2014). The differences between the eligibility criteria used in the systematic literature
review (Geny et al., 2023 ) and the eligibility criteria used in the current meta-analysis are
available on the Supplemental Table 2. For the current meta-analysis, the PICOS
(Population, Intervention, Comparator, Outcome, Study design) eligibility criteria will be as

follows:

Population. Any studies focusing on adults aged =60 years and any settings (home, nursing
home, in hospital) will be relevant for inclusion. Older adults of all nutritional status,
cognitive status and oral ability (e.g. chewing, swallowing) will be eligible for inclusion.
Studies carried out in the context of a specific pathological condition (e.g. cardio

rehabilitation, renal failure, cancers, diabetes) will be excluded.

Intervention. Only interventions exclusively testing DIY fortification in energy and/or protein
will be eligible. Excluded from the review are: (a) interventions combining DIY food-based

fortification with another enrichment strategy (e.g., Oral Nutritional Supplements (ONS)),



and (b) intervention using fortified food products developed and marketed by the food

industry.

Comparator. Eligible studies must include a DIY fortification intervention compared to either
a control group or a control condition with no fortification (i.e., standard diet). Studies

lacking a comparator will be excluded.

Outcome. Two categories of outcomes will be considered: (a) assessment of the nutritional
intake (protein and energy intake), and (b) evaluation of nutritional status (body weight,
screening questionnaires such as the Mini-Nutritional Assessment Questionnaire (MNA;

Guigoz et al., 2002), and blood levels of albumin and pre-albumin).

Study design. Randomized and non-randomized control trials will be eligible. All duration of

follow-up will be eligible.

Other. No restriction will be set for the publication date. Only publications written in English
will be included because of the uncertainty surrounding the words used to refer to the
concept of “DIY food-based fortification” in foreign languages. Reviews, conference

abstracts, editorials and grey literature will be excluded.

Search strategy

For the systematic literature review previously carried out by our laboratory (Geny et al.,
2023), a search strategy with both thesaurus and free-text terms was developed after
repeated attempts and adjustments to retrieve relevant articles in the following databases:
Web of Science (WOS), PubMed and Scopus (Supplemental Table 3). Separate title, abstract
and keywords searches were conducted for older people, food-based fortification and
outcomes in February 2021. A first update was performed in January 2022 (Geny et al.,,
2023). A second update was performed in November 2023 for the purpose of the current
meta-analysis. The reference lists of the included articles and those of relevant reviews will

be screened manually for potentially relevant new articles.



Selection of articles

For the systematic literature review, the results for the three separate search strings were
combined to identify relevant articles. After duplicates removal, article selection consisted of
two screening phases. The first selection was based on title and abstract screening, and the
second selection was based on a full-text screening. Screening was performed by two
independent reviewers according to the inclusion and exclusion criteria. For each screening
level, a training exercise was conducted before the starting of the screening process on a
random sample of 100 titles and abstracts and 10 full texts to ensure high inter-reviewer
reliability. Disagreements between reviewers were resolved by consensus or by consulting a
third reviewer. This process led to the inclusion of 44 original studies (Geny et al., 2023). For
the current meta-analysis, an additional screening will be done by two independent
reviewers (AG and CSR) according to the eligibility criteria defined for the current meta-
analysis. Disagreements between reviewers will be resolved by consensus or by consulting a
third reviewer (VVW). The list of excluded studies and the reasons of exclusion will be

presented (Supplemental Table 4).
Study characteristics and data extraction
The following characteristics will be extracted from all included studies by two reviewers (AG
and CSR), independently, with conflicts resolved by a third reviewer (VVW):
- First author name, publication date, funding sources
- Experimental design
- Population: age, gender, setting

- Description of DIY fortification solutions: food matrices, fortificants, additional

energy and/or protein load provided by fortified food
- Description of control condition
- Intervention period duration

- Outcomes and method of measuring outcomes



Outcome data will be collected for each individual comparison as the mean, standard
deviation (SD) and number of participants per group. When standard error or confidence
intervals are reported, the SD values will be recalculated. When the group size is reported as
a range, the smallest number of participants will be used for the meta-analysis in the
interest of conservative estimates. In cases where data are presented graphically, data will
be extracted in pixels using a digital screen ruler. In cases of missing data, corresponding
authors will be contacted to provide missing data or original data. If no author contact
details are available or if no response was obtained from the authors within three weeks
after repeated contact, the data will be omitted from the meta-analysis. Outcome data will
be extracted from all included studies by a first author (CSR), and a second author will check
that the extracted data are consistent with information reported in articles (AG). Conflicts

will be resolved after discussion, and extracted figures will be again checked for consistency.

Risk of bias assessment

A risk of bias grid was developed to accommodate both randomized and non-randomized
trials and to account for the specificity of a nutrition trials. This grid was adapted from the
tools proposed by Cochrane (Risk-of-Bias tool for randomized trials, RoB 2: Sterne et al.,
2019; Risk Of Bias In Non-randomized Studies — of Intervention tool, ROBINS-I: Sterne et al.,
2016), the Critical Appraisal Skills Programme (CASP, 2021) and the American Dietetic
Association Quality Criteria Checklist (ADA, 2005). A first step aimed to identify the common
risks of bias that are applicable regardless of trial design (e.g., classification of intervention,
appropriateness of outcome measures, method to handle missing data, result reporting). A
second step aimed to include criteria specific to randomization process (e.g., allocation
concealment) and to non-randomized studies (e.g., appropriate control for confounding
variables). The grid was tested on 10 articles randomly selected for the SLR (Geny et al.,
2023) by two independent reviewers (CSR, VVW) and refined. The final grid includes 8 topics
(Supplemental Table 5). Two reviewers will independently answer to all topic-related
questions, each having four possible answers, “yes”, “some concerns”, “no” and “non-
applicable” (Critical Appraisal Skills Program, Long et al., 2020). Conflicts in assessment will

be resolved by checking the article until agreement between the two reviewers.



Data analysis

Individual effect sizes. As included studies may report post-intervention value scores
(randomized controlled trial, parallel group trial) or change-from-baseline value scores (pre-
post trial, crossover trial), individual size effects will be estimated by calculating Mean
Difference (MD), according to Cochrane’s recommendations (Higgins et al., 2023). In case of
randomized controlled or parallel group trials, MD will be calculated by subtracting the
fortified group post-intervention value from the control group post-intervention value. In
case of pre-post or crossover trial, MD will be calculated by subtracting the fortified
condition value from the control condition value. When articles contain more than one
fortification condition (multi-arms trials), each comparison will be incorporated as an
independent point estimate (Higgins et al., 2023). For example, in an article with one control
group and two alternative fortification conditions (e.g., using two different fortificants), the
two alternative fortification conditions will be compared to the same control group. For each
outcome, the units will be as follows: Kcal for energy intake, g for protein intake, kg for body

weight, g/l for albumin and pre-albumin.

Estimation of mean effect sizes. Meta-analyses will be performed using the metafor package
in R (Viechtbauer, 2010) if at least five studies reported on a specific outcome. A random-
effects model will be chosen a priori, to account for between-studies differences such as
design, fortified recipes and participant characteristics. In case of multiple-arm trials, the
random factor “study” will be added to the model (argument slad in the rma function of the
metafor package). Positive MDs will indicate an increase in the outcome measures after DIY
fortification, whereas negative MD will indicate a decrease in the outcome measures. The
significance level of the meta-analyses will be set at p<0.05. Heterogeneity will be assessed
using the lastatistic (Higgins et al., 2003). Exploratory sensitivity analyses will be conducted
to evaluate results’ robustness. First, subgroup analyses will be performed to check for
potential issues with study design inclusion (i.e., exclusion of Non-Randomized Controlled
trials; exclusion of within-subject design). Second, an analysis will be performed by excluding
studies of potential high risk of bias. Finally, a meta-regression will be conducted on the
effect of additional energy or protein load (i.e., the addition amount of energy or protein

provided by a fortified food compared to a standard food) and the effect of setting (home,



nursing home, hospital...) on the mean difference (argument mods in the rma function of the

metafor package).

Publication bias. Funnel plots will be visually inspected for non-symmetrical distribution of
standard errors around size effect. Funnel plot asymmetry will be tested using Egger’s
regression method (Egger et al., 1997; function regtest of the metafor package). In addition,
the ‘trim and fill' method will be used to estimate the number of studies missing from the
meta-analysis due to suppression of the most extreme results on one side of the funnel plot
(function trimfill of the metafor package). This non-parametric method then augments the
observed data so that the funnel plot is more symmetric, and recomputes the summary
estimate based on the complete data to assess the sensitivity of the results to possible

publication bias (Duval and Tweedie, 2000a, 2000b).

RESULTS

The following results will be included in the final paper:

Figure 1. PRISMA Flowchart

The flow diagram will depict the flow of information through the different phases of the
systematic review and the meta-analysis. It will map out the number of records identified,

included and excluded, and the reasons for exclusions.

Table 1. Characteristics of the articles included in the meta-analysis.

This table will display the characteristics for all included studies:

First author name, publication date
- Experimental design
- Population: age, gender, setting

- Description of DIY fortification solutions: food matrices, fortificants, additional

energy and/or protein load provided by fortified food

- Description of control condition



- Intervention period duration

- Outcomes and method of measuring outcomes

Table 3. Risk of bias

This table will present the risk of bias for all included studies.

Table 3. Meta-analysis main results

This table will display result of the meta-analyses performed for each outcome. Specifically,

this table will include:

The number of datasets
- The mean effect size (MD, SD, p value)
- The heterogeneity between studies (%, p value)

- The publication bias: (1) Egger’s t, p value to assess funnel plot asymmetry; (2) the
number of missing studies and the mean estimate based on computed complete
dataset to examine the sensitivity of the mean effect sized to publication bias (‘trim

and fill' method)
Figure 2. Forest plot

This figure will display forest plot for each outcome. Forest plots will provide a visual
summary of the effect sizes and confidence intervals of individual studies, as well as the

mean effect size and its 95% confidence interval.
Figure 3. Funnel plot

This figure will display funnel plots for each outcome. Funnel plots will include observed

studies (solid circles) and imputed studies (empty circles).

Table 4. Sensitivity analysis
This table will display results of subgroup analyses to check for potential issues with study
design inclusion or potential high risk of bias. For each subgroup analysis, this table will

include:
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- The number of datasets
- The mean effect size (MD, SD, p value)

- The heterogeneity between studies (/, p value)

DISCUSSION
Limitations of the Meta-analysis

A first limitation pertains to the inclusion of both randomized and non-randomized
controlled trial. The systematic literature review which underpins the current meta-analysis
revealed that slightly less than half of the studies assessing the impact of DIY fortification on
nutritional outcomes had implemented RCTs (42% - Geny et al., 2023). One possible reason
for the low number of RCTs is the complexity of implementing a fortified diet, especially in
institutional or hospital settings. Indeed, it requires the active involvement and commitment
of catering services to develop and produce fortified recipes. In practice, rather than a top-
down approach in which researchers design a fortified food intervention under controlled
conditions, the introduction of fortified foods is often initiated by catering services and/or
health professionals. Researchers then collaborate to assess the consequences of this
change, often in circumstances where it would be difficult to implement a randomised
controlled trial. In fact, if an institution introduces a fortified food offer, the residents would
find it very difficult to accept the fact that some of them would benefit from this offer while
others would not, on the basis of a random draw. In addition, it can be difficult for catering
services to offer a fortified diet alongside a standard diet. Although these studies present a
higher risk of bias than the RCTs, it is worth including them in the meta-analysis because
they test DIY fortification under real-life conditions. In addition, we can legitimately wonder
whether the risk of bias linked to the preparation of recipes (repeatability of production
processes, variation in the quality of final dishes) is not higher when it is initiated by a

research team than when it comes from the institution's catering service.

A second limitation arises from the restriction of the search strategy to scientific literature in
the English language. The challenge lies in the lack of a universally accepted terminology for

expressing the concept of “fortification”. As a result, we opted for a comprehensive search
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strategy employing a wide range of keywords. This approach initially yielded an extensive
pool of over 10,000 articles, from which fewer than 50 articles were ultimately selected. This
strategy proved successful by enabling the extraction of several pertinent articles not
identified in previous systematic literature reviews that employed narrower search criteria
(Trabal & Farran-Codina, 2015; Morilla-Herrera et al., 2016; Douglas et al., 2017; Mills et al.,
2018). However, because of time constraints, it was not possible to purse non-English

publications or exploring the grey literature.

As a third limitation, it would have been better to have data extracted by two independent
reviewers. However, upon an initial examination of studies included in the former systematic
literature review, it became evident that there is considerable variability among these
studies in terms of how they present data. This variability encompasses different formats
(tables, text, figures), diverse estimators (e.g., mean, mean change, standard deviation,
standard error, 95% confidence interval, t-value, p-value), and varied units (e.g., kJ or kcal
for energy intake). Given this complexity, a more efficient and secure approach emerged:
one reviewer will be responsible for extracting relevant data from each paper and
conducting the necessary calculations to derive means and standard deviations for each
group or condition. A second reviewer will then independently verify the process and
recomputed the calculations to identify any errors. Finally, both reviewers collaboratively
conducted a third check (one reviewer will read the paper, while the other will check the
data file) to identify any potential typographical mistakes. As a recommendation for future
primary studies, it is advisable to present data in a standardized and straightforward manner
(e.g., a table that includes the mean and standard deviation for each group or condition at

each measurement time).
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Supplemental Table 1. PRISMA checklist.

To be completed in the final paper.
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Reported on

Section/topic Checklist item
[top page #
TITLE
Title | 1 | Identify the report as a systematic review, meta-analysis, or both.
ABSTRACT
Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria,
Structured summary 2 participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and implications of key
findings; systematic review registration number.
INTRODUCTION
Rationale 3 Describe the rationale for the review in the context of what is already known.
— Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons,
Objectives 4 .
outcomes, and study design (PICOS).
METHODS
. . Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide registration
Protocol and registration 5 . . . . .
information including registration number.
Elicibility criteria 6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, language,
& ¥ publication status) used as criteria for eligibility, giving rationale.
. Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional
Information sources 7 L
studies) in the search and date last searched.
Search 8 Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated.
. State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included in
Study selection 9 P . 8 ( & €l y Y PP
the meta-analysis).
Data collection process 10 Desc.riF)e method of dayta extraction from r.eports (e.g., piloted forms, independently, in duplicate) and any processes for
obtaining and confirming data from investigators.
. List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and simplifications
Data items 11
made.
. o . Describe methods used for assessing risk of bias ofjindividual studies (including specification of whether this was done at the
Risk of bias in individual studies | 12 g . . ﬁT . ( §°p .
study or outcome level), and how this information is to be used in any data synthesis.




Summary measures 13 State the principal summary measures (e.g., risk ratio, difference in means).
. Describe the methods of handling data and combining results of studies, if done, including measures of consistency (e.g., Iz) for
Synthesis of results 14 .
each meta-analysis.
Risk of bias across studies 15 Specllfy any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within
studies).
-, Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating which were
Additional analyses 16 I - " yses (e.g vty ubgroup y gression), indicating which w
pre-specified.
RESULTS
. Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage,
Study selection 17 . . .
ideally with a flow diagram.
Study characteristics 18 F.or e:ach study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and provide the
citations.
Risk of bias within studies 19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).
o . For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each intervention grou
Results of individual studies 20 . ( . . ) p . v: (@) P y group
(b) effect estimates and confidence intervals, ideally with a forest plot.
Synthesis of results 21 Present results of each meta-analysis done, including confidence intervals and measures of consistency.
Risk of bias across studies 22 Present results of any assessment of risk of bias across studies (see Item 15).
Additional analysis 23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).
DISCUSSION
. Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to key groups
Summary of evidence 24 . .
(e.g., healthcare providers, users, and policy makers).
Limitations 25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of identified
research, reporting bias).
Conclusions 26 Provide a general interpretation of the results in the context of other evidence, and implications for future research.
FUNDING
Funding 27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the

systematic review.

From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7):

€1000097. doi:10.1371/journal.pmed1000097
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Supplemental Table 2. Eligibility criteria of the current meta-analysis versus eligibility criteria

of the systematic literature review (Geny et al., 2023).

Systematic literature review
Eligibility criteria

Meta-analysis
Additional criteria

Population

Aged > 60 years

Any setting (home, institution, hospital)
Any nutritional status, cognitive status
and oral ability

Studies not targeting a specific
pathological condition

Same

Intervention

Any intervention including DIY
fortification in energy and/or
macronutrients

Interventions exclusively testing DIY
fortification in energy and/or protein

Comparator Any comparator Control group or control condition with
No comparator no fortification

Outcomes Nutritional intake Nutritional intake
Nutritional status Nutritional status
Satisfaction

Study design Randomized Controlled Trial Randomized Controlled Trial

Non-randomized controlled trial
Observational design

Non-randomized controlled trial
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Supplemental Table 3. Search strategy in Web of Science, PubMed and Scopus. (For
PubMed, MeSH terms are in bold).

Concept Key-words

Old people "aged" OR "elderly" OR "older" OR "senior" OR "aging" OR "ageing"
AND

Food-based "food, fortified" OR "enriched food" OR "enriched foods" OR "food

enrichment" OR "diet enrichment" OR "enriched diet" OR "enriched
diets" OR "food fortification" OR ‘"supplemented food" OR
"supplemented diet" OR "supplemented diets" OR "food
supplementation” OR "diet supplementation” OR "additional food" OR
"additional foods" OR "added food" OR "fortified drink" OR "fortified
beverage" OR "enriched drink" OR "enriched beverage" OR "enriched
beverages" OR "dense food" OR "dense foods" OR "dense diet" OR
"dense diets" OR "food, formulated" OR "formulated food" OR
"fortified foods" OR "dietary enrichment"

fortification

AND

Outcomes Nutritional intake: "eating” OR "food intake" OR "dietary intake" OR
"feed intake" OR "food consumption" OR "diet pattern" OR "dietary
pattern” OR "nutritional intake" OR "protein intake" OR "energy intake"
OR "nutritional requirement" OR "nutritional requirements" OR
"dietary protein" OR "dietary proteins" OR "feeding" OR "feeding
behavior"

OR

Nutritional status: "nutritional status" OR "body weight" OR "weight"
OR "Body Mass Index" OR "BMI" OR "muscle mass" OR "malnutrition"
OR "undernutrition" OR "undernourished" OR "malnourished" OR
"appetite" OR "sarcopenia" OR "frail elderly" OR "frailty" OR "frail"
OR "elder nutritional physiological phenomena"
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Supplemental Table 4. List of studies included in the Systematic Literature Review but

excluded in the current meta-analysis and reason of exclusion.

To be added in the final paper.

25



Supplemental Table 5. Risk of bias grid.

Critical appraisal - risk of bias

Authors, year: Design:
Answer Yes / some concerns / no / NA (non applicable)
Domain 1 | Selection of participants into the study Answer | Comments
11 Inclusion/exclusion criteria are specified with
' sufficient detail
Inclusion/exclusion criteria are applied equally to all . s . .
1.2 / PP quatly NA in case of within-subject design (e.g., cross-over)
study groups
Selection of participants was based on
1.3 characteristics observed/measured before the start
of intervention
14 Start and follow-up almost intervention coincide for NB. In nutrition trials, large differences in start intervention time is
) all participants associated with a risk of bias due to season effect
Domain 2 | Allocation of participants into different groups Answer | Comments
- . . Yes if allocation used a random concealed sequence; some concerns if the
Participants were randomly allocated into different ) . .
2.1 allocation was randomized but the paper does not specify the process of
groups . I . .
allocation; NA if within-subject design
Baseline characteristics were similar between the e . . . . .
2.2 ) NA if within-subject design (e.g., pre-post intervention, cross-over trial)
different groups
Concurrent control group was used (e.g. no e . .
2.3 group (e.g NA if within-subject design

historical control)
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Domain 3 | Classification of intervention Answer Comments
Yes if the author describe the food matrix, the nature of the fortificant and
31 The DIY fortified foods are described with sufficient the additional nutrient load provided by the DIY fortified food; some
) details to be reproduced concerns if at least one information is missing; 'no' if no information is
providing
Apart from DIY fortification, each group/condition . . . . .
P . ’ group/ A co-intervention could be nutritional counselling in addition to DIY
3.2 received the same level of care / the same co- e
. . fortified food
intervention(s)
Domain 5 | Confounding factors Answer Comments
. . . Yes if randomized or parallel group with no significant difference on
There is no potential for confounding of the ) . P grotp . 8 .
5.1 . L possible confounding factors at baseline between the groups or if the
intervention in the study . . .
outcome is not subjected to confounding factors
In within-subject design, the order of conditions was . . . . .
5.2 ! . No if pre-post design; NA if between-subject design
counterbalanced between the subjects pre-p g ) g
The authors used an appropriate analysis method NA if answer is Yes on 5.1; take into consideration whether authors
5.3 that controlled for all the important confounding account for the potential impact of confounding factors on outcome and
factors for possible change in confounding factors during intervention
The confounding factors were measured using a . .
5.4 . . NA if answer is Yeson 5.1
valid or standard method/instrument
Domain 6 | Missing data Answer Comments
The number and reasons for withdrawals are
6.1 .
described for each group (e.g. flow chart)
6.2 Outcome data are available for all, or nearly all,
' participants
Yes if participants were analysed in the study according to their assigned
. , roup (and not received intervention) and if all enrolled participants
6.3 Data analysis used an intent-to-treat approach group ( ) P P

accounted for data analysis; some concerns if 'intent-to-treat' is specified
but without detail on imputation of missing data; No if per-protocol
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Domain 7 | Outcome measurement Answer Comments
71 The outcome data assessors were blind to the
) groups / conditions
79 The outcomes were measured using a valid or
) standard method/instrument
The outcomes were measured consistently across . -
7.3 . Also consider training of outcome data collectors
participants and groups
Domain 8 | Result reporting Answer Comments
8.1 The groups were concealed in data analysis
32 The results were reported for each outcome in each

study group at each follow-up interval
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