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Supplementary Table S1. Quality assessment of the studies included 
 
Question Bischoff-Ferrari, 

2012 
Corrado,  
2021 

Gonnelli, 
2021 

Hangelbroek,  
2019 
 

Iolascon,  
2017 

Ruggiero, 
2019 
 

Vaes, 
2018 

1. Was the study 
question or objective 
clearly stated? 

Yes Yes Yes Yes Yes Yes Yes 

2. Were 
eligibility/selection 
criteria for the study 
population prespecified 
and clearly described? 

Yes Yes Yes Yes Yes Yes Yes 

3. Were the participants 
in the study 
representative of those 
who would be eligible 
for the 
test/service/intervention 
in the general or clinical 
population of interest? 

Yes Yes Yes Yes Yes Yes Yes 

4. Were all eligible 
participants that met the 
prespecified entry 
criteria enrolled? 

Yes Yes Yes Yes Yes Yes Yes 

5. Was the sample size 
sufficiently large to 
provide confidence in 
the findings? 

No No No No No No Yes 

6. Was the 
test/service/intervention 
clearly described and 
delivered consistently 
across the study 
population? 

Yes Yes Yes Yes Yes Yes Yes 

7. Were the outcome 
measures prespecified, 
clearly defined, valid, 
reliable, and assessed 
consistently across all 
study participants? 

Yes Yes Yes Yes Yes Yes Yes 

8. Were the people Yes Yes Yes Yes No Yes Yes 
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Question Bischoff-Ferrari, 
2012 

Corrado,  
2021 

Gonnelli, 
2021 

Hangelbroek,  
2019 
 

Iolascon,  
2017 

Ruggiero, 
2019 
 

Vaes, 
2018 

assessing the outcomes 
blinded to the 
participants' 
exposures/interventions? 
9. Was the loss to 
follow-up after baseline 
20% or less? Were those 
lost to follow-up 
accounted for in the 
analysis? 

Not available Yes Yes Not available Yes Not 
available 

Yes 

10. Did the statistical 
methods examine 
changes in outcome 
measures from before to 
after the intervention? 
Were statistical tests 
done that provided p 
values for the 
pre-to-post changes? 

No No No No Yes No No 

11. Were outcome 
measures of interest 
taken multiple times 
before the intervention 
and multiple times after 
the intervention (i.e., did 
they use an interrupted 
time-series design)? 

No No Yes No No No Yes 

12. If the intervention 
was conducted at a 
group level (e.g., a 
whole hospital, a 
community, etc.) did the 
statistical analysis take 
into account the use of 
individual-level data to 
determine effects at the 
group level? 

NA NA NA NA NA NA NA 

 

  



Nutrients 2022, 14, 1860. https://doi.org/10.3390/nu14091860 4 of 6 
 

 

Supplementary Material 
Protocol: Effect of Calcifediol on Physical Performance and Muscle Strength Parameters: a Systematic Re-
view and Meta-Analysis 
 
Authors: 
Mario Barbagallo 1, Nicola Veronese 1, Agnese Di Prazza 1, Francesco Pollicino 1, Luca Carruba 1, Anna La 
Carruba 1 and Ligia J. Dominguez 1,2,* 
 
Authors’ Affiliations: 
1 Geriatric Unit, Department of Internal Medicine and Geriatrics, University of Palermo, Palermo, Italy;  
2 Faculty of Medicine and Surgery, Kore University of Enna, Enna, Italy. 
 
Corresponding author:  
Correspondence: Ligia J. Dominguez. Email: ligia.dominguez@unipa.it; ligia.dominguez@unikore.it  
 
Funding source: For the preparation of this review the authors have received funding from the Fundación 
para la investigación biomédica de Córdoba (FIBICO) and FAES Farma, Bilbao Spain. 
 
1. Background 
The interest in vitamin D has increased in the last years since growing literature has reported that the deficit of 
vitamin D (i.e., hypovitaminosis D) could be associated with several negative health outcomes [1]. Moreover, 
hypovitaminosis D is a highly frequent condition, particularly in older populations [2].  
The potential association between hypovitaminosis D and sarcopenia, i.e., the loss of muscle mass, poor 
physical performance, and low muscle strength has been reported by several epidemiological studies [3-5]. 
However, if the supplementation with vitamin D metabolites can prevent physical performance and muscle 
strength is still unclear. 
Given this background, the present systematic review and meta-analysis aim to summarize the current state of 
the art of the effects of calcifediol on physical performance and muscle strength parameters.  
 
2. Research question  
The research question for this systematic review and meta-analysis is:  
What are the benefits of calcifediol on physical performance and muscle strength parameters, based on current 
evidence derived from observational and intervention studies? 
To guide the identification of adequate key words for building search strategies to search bibliographic data-
bases, the research question was framed into PICOS (Participants, Intervention, Comparison, Outcome, Study 
type) format, knowing that there is no intervention in an umbrella review of observational studies. The re-
search question formulated into PICOS format is as follows:  
In people with hypovitaminosis D (P), compared baseline values (C), what is the effect of calcifediol (I) on 
muscle strength and physical performance parameters (O), based on evidence derived from intervention and 
observational studies(S)? 
    
3. Methods 
3.1 Protocol 
We will also follow guidelines in the Cochrane handbook for systematic literature reviews to conduct the 
screening and selection of studies and the PRISMA statement [6]. 
 
3.2 Information sources and search strategies 
For the conduct of this systematic review, several and relevant bibliographic databases will be comprehen-
sively searched (with no date restriction), including Pubmed/Medline and Scopus, to which the University of 
Palermo has a full access.  
We will build detailed and highly sensitive search strategies combining search terms (free vocabulary words 
and controlled vocabulary terms) from the main PICOS elements, tailored to the syntax of each of the other 
databases considered for this systematic review. All the detailed search strategies for all databases will be 
tested before engaging in the review process.  
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3.3 Eligibility Criteria 
Inclusion criteria for this meta-analysis will be: (i) use of oral calcifediol; (ii) reporting information on physical 
performance (i.e., tests more depending on aerobic capacity than muscle power) [7] or muscle strength (i.e., 
tests more depending on muscle power than aerobic capacity) [7] outcomes; (iii) written in English. Studies 
will be excluded if: (i) did not include humans; (ii) lack of sufficient information for doing a meta-analysis. In 
this later case, the corresponding/first author of the article was contacted through e-mail. Study selection, at 
title/abstract and full-texts level, will be made using Rayyan (https://www.rayyan.ai/).   
 
3.4 Study selection  
We will follow recommendations in the Cochrane handbook for Systematic reviews to select studies that will 
be included in this review. The selections will be independently done by two review authors, with consensus 
meeting to discuss the studies for which divergent selection decision would be made by the two review au-
thors. A third member of the review team will be involved, if necessary.   
The studies selection process will involve, first, a selection based on title and/or abstracts, then a selection of 
studies retrieved from this first step based on the full-text manuscripts.  
 
3.5 Data collection and data items 
Items to be collected from the retrieved full-text articles are information for identification of the manuscript 
(e.g., first author name and affiliation, year of publication, journal name, title of the manuscript), data on the 
characteristics of the population considered, for individual observational studies (e.g., sample size, mean age, 
location, gender, etc.). For each article, we will extract also data on daily calcifediol supplementation (reported 
in microgram, ug), demographic information (mean age, females (%)), mean serum 25(OH)D levels reported 
for all studies in nmol/L at baseline and follow-up, follow-up in weeks.  
  
3.6 Data synthesis 
All analyses will be performed using STATA version 14.0 (StataCorp).  
The primary analysis will compare the changes in physical performance and muscle strength parameters be-
tween follow-up versus baseline values. We then calculated the difference between the means of follow-up vs. 
baseline data using standardized mean differences (SMD) and their 95% confidence intervals (CIs). A ran-
dom-effect model will be considered for all the analyses, being the less conservative and hypothesizing several 
clinical differences across the studies included [8]. We also plan, if possible, to compare the difference at fol-
low-up between people supplemented with calcifediol and people taking placebo in muscle strength and 
physical performance parameters, having at least four studies available.  
Heterogeneity across works will be assessed by the I2 metric and χ2 statistics. Given significant heterogeneity 
(I2> 50%, P<0.05) a series of meta-regression analyses is planned, according to follow-up (weeks), mean age, 
percentage of females, serum 25(OH)D levels (baseline, follow-up, changes), dosages of calcifediol (10, 20, 30 
ug/daily).   
Publication bias will be assessed by visually inspecting funnel plots and using the Begg–Mazumdar Kendall 
tau[9] and the Egger bias test [10].  
For all analyses, a P-value less than 0.05 will be considered statistically significant. 
 
3.7 Ethical issues 
This study will not involve patients or any human or animal material, and therefore does not imply any ethical 
issue.  
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