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ABSTRACT

Objective: to carry out a bibliographical review of the effects of the association of vitamin D and creatine
supplementation in the prevention and treatment of sarcopenia in the elderly. Methodology: for the collection
of scientific articles, original studies were used, published in journals indexed in databases. Study results
were compiled and discussed to identify trends and relevant conclusions. Results: among the three reviewed
articles addressing creatine exclusively, two were long-term and showed positive effects, and only one of them
did not show significant effects. As for vitamin D, even though it has been studied in aging, its application in
sarcopenia is debatable. The results seem to be more promising when the individual has low serum levels of
vitamin D. Some studies have shown positive results when using vitamin D supplementation in sarcopenic
individuals, but it is important to emphasize that only one of these studies tested it alone. Conclusion: vitamin
D and creatine seem to be promising as supplements to combat sarcopenia in the elderly, although there are
studies that have separately analyzed the effectiveness of vitamin D and creatine in combating sarcopenia, so
far, there are no studies that have specifically investigated the combination of these two supplements for this
condition. This gap in the literature underscores the need for further research to assess the possible synergy or
interaction between vitamin D and creatine in the context of sarcopenia.

Keywords: Aging; Dietary Supplements; Muscle Mass.
RESUMO

Objetivo: realizar uma revisdo bibliogrdfica dos efeitos da associagdo da suplementagdo de vitamina D e
creatina na prevengdo e tratamento da sarcopenia em idosos. Metodologia: para coleta dos artigos cientificos
foram utilizados estudos originais, publicados em periodicos indexados em bases de dados. Os resultados
dos estudos foram compilados e discutidos para identificar tendéncias e conclusées relevantes. Resultados:
observou-se que dos trés artigos revisados abordando a creatina exclusivamente, dois foram de longo prazo e
evidenciaram efeitos positivos, e apenas um deles ndo evidenciou efeitos significativos. Quanto a vitamina D,
mesmo sendo estudada nos idosos, sua aplicagdo na sarcopenia é discutivel. Os resultados parecem ser mais
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promissores quando o individuo apresenta baixos niveis sericos de vitamina D. Alguns estudos mostraram
resultados positivos ao utilizar a suplementagdo de vitamina D em individuos sarcopénicos, mas é importante
ressaltar que apenas um desses estudos a testou isoladamente. Conclusdo: a vitamina D e a creatina parecem
ser promissoras como suplementos para auxiliar no tratamento da sarcopenia em idosos, embora existam
estudos que analisaram separadamente a eficdcia da vitamina D e da creatina no combate a sarcopenia, até
o momento, ndo ha estudos que tenham investigado especificamente a associagdo desses dois suplementos
para essa condi¢do. Essa lacuna na literatura ressalta a necessidade de pesquisas adicionais para avaliar a
possivel sinergia ou interagdo entre a vitamina D e a creatina no contexto da sarcopenia.

Palavras-chave: Envelhecimento;, Massa Muscular, Suplementos alimentares.

INTRODUCTION

The aging process is characterized by biological events that occur naturally and are inherent
to the human condition. Despite all the technological advances in geriatric medicine, aging remains
irreversible. The physiological changes associated with age, along with the pathologies that arise
during this process, directly affect the lives of older adults, impacting their health and quality of life
(ZANOTTI; GIAZZON; WENDER, 2019). According to the World Health Organization (WHO),
individuals aged 60 years or older in developing countries, or 65 years or older in developed countries,
are classified as elderly (WHO, 2005).

Recent data collected in the city of Sdo Paulo indicate that the prevalence of sarcopenia among
individuals over 60 years of age is 17%, with a prevalence of 12% in men and 20% in women (DIZ et
al., 2017). This finding reinforces the need to increase concern regarding the care of this population.

One of the most relevant characteristics of the aging process is musculoskeletal depletion, with
a decrease in muscle contraction strength and bone mineral mass, which directly affects vital func-
tions and the quality of life of the elderly, such as mobility, autonomy, and overall health (ARAUJO;
BERTOLINI; JUNIOR, 2014). This reduction in lean body mass, coupled with the loss of strength
due to aging, is technically known as sarcopenia. It involves approximately a 40% reduction in lean
mass between the ages of 20 and 60 and increases according to age, physical activity level, and sex.
The lower limbs are the most affected, showing losses of 1% to 2%, along with an increase of about
7.5% in adipose tissue. Notably, the loss of lean mass begins to impact individuals significantly after
the age of 40 and becomes more pronounced after 50 (PIERINE; NICOLA; OLIVEIRA, 2009).

The new consensus from the European Working Group on Sarcopenia in Older People
(EWGSOP2) defines this comorbidity as a muscle disease (muscle failure) resulting from adverse
changes in lean mass accumulated throughout life. It is common in older adults but can also occur
earlier in life (CRUZ-JENTOFT et al., 2019).

Given the effects of aging on health and quality of life among older adults, several strate-

gies have been proposed to mitigate the progression of muscle mass loss, decreased muscle strength,
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and reduced bone mineral density - notably including vitamin D and creatine supplementation
(DENISON et al., 2015).

Studies have shown that creatine (a-methyl-guanidinoacetic acid) is a naturally occurring
amine synthesized endogenously in the kidneys, liver, and pancreas from two amino acids: arginine
and glycine. It can also be obtained exogenously through diet, particularly from red meat and fish.
Creatine concentration in the body exists in free form (60-70%) or as phosphocreatine, with over
90% stored in skeletal muscle. Its recognition as a therapeutic agent in a wide range of conditions
has increased (GUALANO et al., 2010). The use of creatine in the prevention and treatment of age-
related sarcopenia has proven to be an effective ergogenic aid for increasing strength (TSCHOLL
et al., 2010) and delaying muscle mass loss (DE MELO; ARAUJO; REIS, 2016). Evidence suggests
that creatine supplementation is safe and effective, as studies have demonstrated that it increases mus-
cle mass, strength, and endurance in older adults compared to placebo groups (CANDOW et al., 2021).

Another factor associated with the incidence and progression of sarcopenia is low serum vi-
tamin D levels. Current literature shows that vitamin D deficiency is positively related not only to
sarcopenia but also to cardiovascular diseases, obesity, and cancer (REMELLI ef al., 2019).

One study demonstrated that the combined supplementation of vitamin D (1000 IU), whey protein
(60 g), creatine (5 g), eicosapentaenoic acid (EPA, 2,800 mg), and docosahexaenoic acid (DHA, 1,780 mg)
administered for six weeks significantly increased muscle mass in sarcopenic older adults, as assessed by
dual-energy X-ray absorptiometry (DXA). However, it cannot be concluded that vitamin D and creatine
were solely responsible for these results, as they were combined with other compounds (BELL ef al., 2017).

As previously discussed, and given the undeniable demographic increase in the elderly popu-
lation since the last century, there are still no established parameters for the use of supplements in the
treatment and prevention of sarcopenia among older adults. Since reduced muscle mass is associated
with injuries such as falls, fractures, decreased quality of life, and mortality, it is essential to evaluate
nutritional ergogenic factors that can mitigate this condition. Although genetic and lifestyle factors
may accelerate muscle weakness and progression toward impairment and functional disability, in-
terventions with vitamin D and creatine as ergogenic resources appear to slow down or even reverse
these processes, while pharmacotherapy should be reserved as an adjunct treatment.

Therefore, the objective of this study is to conduct a literature review on the individual and
combined effects of vitamin D and creatine supplementation in the prevention and treatment of sar-

copenia in older adults.
METHODOLOGY

This study is based on a qualitative approach, conducted through a review of scientific studies

with the aim of gathering and synthesizing research results on a specific topic in an organized manner.
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It serves as a tool to enhance knowledge regarding the ergogenic effect of vitamin D associated with
creatine in the prevention and treatment of sarcopenia in older adults. The literature review method
enables the integration of various experimental and non-experimental research methodologies, em-
phasizing its role in evidence-based clinical practice.

The research involved a comprehensive search for articles indexed in the following databases:
Latin American and Caribbean Literature on Health Sciences (LILACS), Scientific Electronic Library
Online (SciELO), and Public Medical Publications (PubMed).

The following Medical Subject Headings (MeSH) descriptors were used: Sarcopenia, Supple-
mentation on sarcopenia, Vitamin D as a treatment for sarcopenia, and Creatine as a treatment for
sarcopenia. The procedure was based on studies published in Portuguese and English, between 2000
and 2023, and available in full text.

To describe the selected articles, a flowchart illustrating the selection process and a table sum-
marizing key information (author(s), year of publication, title, objectives, and main findings) were
created. Subsequently, a comparative discussion of the different studies was conducted to draw con-
clusions based on the compiled results.

The review process was carried out in the following stages: Formulation of the research
problem; Data collection; Evaluation of collected data; Analysis and interpretation of data;
Presentation of results.

As exclusion criteria, articles published outside the defined time frame, duplicates found in
more than one database, theses, dissertations, review articles, protocols, recommendations, and stud-

ies not available in full text were disregarded.
RESULTADOS

A total of 32 articles were found in the databases consulted. After applying the inclusion and exclu-
sion criteria, ten articles were selected for analysis. The characteristics of the studies identified are listed in
Table 1 below, highlighting the main research sources on the use of creatine and vitamin D as interventions
for sarcopenia in the elderly. The study protocols were highly heterogeneous. Different types of physical

activities were investigated across populations that varied in sex, settings, and health status.

Table 1 - Summary of findings from studies on the effects of creatine and vitamin D in sarcopenia.

Author/Year Objective Methodology Results
To investigate the 12-week intervention. Participants were ran-  Results indicate that long-term creatine

long-term effects of ~ domly assigned to two groups: (i) exercise +  supplementation combined with resistance

e creatine combined creatine (n=9); (ii) exercise + placebo (n=9).  training improves the ability to perform
guiar

¢ al. 2013) with resistance Participants received 5 g/day of creatine functional strength tasks and promotes
etal.
training in a popu- and performed resistance training three greater gains in maximal strength, lean
lation of elderly times per week. Treatments were adminis- mass, and muscle mass in elderly women.

Brazilian women. tered in a double-blind manner.
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Bauer
et al. (2015)

Rondanelli
et al. (2016)

El Hajj
et al. (2018)

Pinto
et al. (2016)

Chami &
Candow
(2019)

To verify the ef-
ficacy of protein,
vitamin D, and
leucine supplemen-
tation in improv-
ing outcomes in
individuals with

sarcopenia.

To test the
hypothesis that a
nutritional supple-
ment containing
whey protein,
essential amino
acids, and vitamin
D combined with
resistance training
improves sarco-
penia.

To evaluate the
effects of vitamin D
supplementation on
handgrip strength
and lean mass in
pre-sarcopenic

individuals.

To examine the
efficacy of low-
dose creatine
supplementation
combined with
resistance training
on muscle mass in

elderly individuals.
To evaluate the

effect of creatine
supplementation
dosage strategies
combined with
resistance training
on muscular perfor-

mance during aging.
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380 sarcopenic older adults (65% women,
35% men), mean age 77.7 years, were
divided into two groups: active (n=184)
received a nutritional supplement contain-
ing 20 g whey protein enriched with 4 g
leucine and 800 IU vitamin D, twice daily
before breakfast and lunch; control group
(n=196) received an isocaloric product

twice daily for 13 weeks.
Randomized, double-blind, placebo-

controlled study with 130 older adults (77
women, 53 men) for 12 weeks. Body com-
position was analyzed by DXA, muscle
strength by handgrip dynamometry, and
blood biochemistry was used to assess
nutritional and health status before and

after 12 weeks of intervention.

Lebanese participants deficient in vitamin
D (n=128; 62 men, 66 women) received
either 10,000 IU cholecalciferol (vitamin
D group; n=64) three times per week or
placebo (n=64) for 6 months. 115 com-
pleted the study: 59 were normal-weight,
56 obese. Functional, strength, and bio-
chemical assessments were performed at

baseline and six months.
32 men and women randomly assigned

to: creatine group (5 g/day + resistance
training, n=14) and placebo group (5 g/day
maltodextrin + resistance training, n=13).
Both groups trained for 12 weeks (60 min,
3x/week).

Double-blind repeated-measures study
with 33 participants randomized to three
groups: High-Creatine (0.3 g/kg/day
creatine + 0.1 g/kg/day maltodextrin),
Moderate-Creatine (0.1 g/kg/day creatine
+ 0.3 g/kg/day maltodextrin), or Placebo
(0.4 g/kg/day maltodextrin) for ten con-

secutive days.

197

The study confirmed improvements in
appendicular muscle mass and lower-limb
strength in the active group compared

to the control. No significant differences
were observed in handgrip strength or
Short Physical Performance Battery results

between groups.

Compared to physical activity plus
placebo, supplementation combined with
physical training increased lean mass, rela-
tive skeletal muscle mass, fat distribution,

and handgrip strength.

Results showed that vitamin D use in
pre-sarcopenic older adults was beneficial
for skeletal muscle mass. However, no
significant improvement was observed in
handgrip strength compared with placebo.
The effects of vitamin D were more pro-

nounced among normal-weight individuals.

An increase in skeletal muscle mass index
was observed in the treated group com-

pared to placebo.

Short-term creatine supplementation,
regardless of dosage or resistance train-
ing, did not show significant effects on
muscular performance or functionality in

older adults.
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Bo et al.
(2019)

Yamada
et al. (2019)

Negro
et al. (2019)

Nilsson
et al. (2020)

To examine the ef-
fect of a nutritional
supplement contain-
ing whey protein,
vitamin D, and
vitamin E on sarco-

penia indicators.
To investigate the

synergistic effects
of bodyweight
resistance exercise
and protein + vita-
min D supplemen-
tation on skeletal
muscle in sarcope-

nic elderly.
To confirm

previous findings
suggesting that
combined supple-
mentation may
enhance muscle
strength, mass, and
power, and to as-
sess neuromuscular
fatigue and aging-
related changes.

To test the effi-

cacy of home-based
resistance training
combined with a set
of five supplements
(M5) over 12 weeks.
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60 sarcopenic elderly individuals partici-
pated in a randomized, double-blind, pla-
cebo-controlled trial for 6 months. Muscle
mass (bioimpedance), handgrip strength,
gait speed, chair rise, TUG test, SF-36
quality of life, and biochemical markers

were evaluated pre- and post-intervention.
112 sarcopenic older adults randomly as-

signed to four groups: (1) resistance train-
ing + supplementation (n=28); (2) exercise
only (n=28); (3) supplementation only
(n=28); (4) control (n=28). Interventions
lasted 12 weeks. Thigh muscle density was

assessed using ultrasound.

38 healthy elderly (30 women, 8 men) were
randomized into supplement or placebo
groups. The supplement group received
twice-daily doses for 12 weeks of a
multi-ingredient formula containing EAA,
creatine, vitamin D, and Muscle Restore
Complex® (alpha-lipoic acid, coenzyme

Q10, resveratrol).

44 sedentary older men (normal to high
BMI) participated in a 12-week resis-
tance training (3%/week) combined with a
multi-nutrient supplement (MS5) containing
whey protein (40 g/day), creatine (3 g/day),
casein (16 g/day), vitamin D (1,000 1U/
day), and omega-3 (10 ml/day).

198

Combined supplementation with whey
protein, vitamin D, and E significantly im-
proved skeletal muscle mass index, muscle
strength, and anabolic markers (IGF-I,
IL-2) in elderly with sarcopenia.

The study concluded that combining
vitamin D + protein supplementation with
resistance training effectively improves
muscle quality and strength in sarcopenic

elderly individuals.

The 12-week multi-ingredient EA A-based
supplementation did not alter electromyo-
graphic fatigue parameters but positively
influenced muscle mass, strength, power,
and visceral fat, offsetting over one year of

age-related muscle loss.

Results showed significant improvements
in muscle mass, anti-inflammatory, and
cognitive benefits. The study concluded
that M5 is safe and may potentiate the ef-

fects of resistance training in older men.

Legend: EAA - Essential Amino Acids; IL-2 - Interleukin 2; BMI - Body Mass Index; CG - Creatine Group;
PG - Placebo Group; HBRE - Home-Based Resistance Exercise; M - Men; IGF-I - Insulin-Like Growth Factor I;
W - Women; SF-36 - Short-Form 36-Item Health Survey; SUPP - Supplement; TUG - Timed Up and Go;

IU - International Unit; RT - Resistance Training.

DISCUSSION

Source: Prepared by the authors.

This review aimed to conduct a bibliographic analysis of the effects of vitamin D and creatine

supplementation in the prevention and treatment of sarcopenia in older adults. A total of 10 studies

examining the impact of therapeutic interventions involving isolated or combined supplementation

of creatine and vitamin D were evaluated. The study protocols were considerably heterogeneous,

involving different types of physical activities, populations varying by sex, setting, and health status.
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It is noteworthy that some studies included multiple supplements, which may represent a bias in at-
tributing the observed effects solely to the compounds under study.

As shown in Table 1, the supplementation protocols in sarcopenic individuals-especially
when combined with resistance training-proved effective in preventing and reducing sarcopenia
indices in older adults, leading to improvements in quality of life due to the multiple benefits as-
sociated with this practice (AGUIAR et al., 2013; PINTO et al., 2016; BO et al., 2019; YAMADA
etal., 2019; NEGRO et al., 2019; BAUER et al., 2015; NILSSON et al., 2020; EL HAJJ et al., 2018;
RONDANELLI et al., 2016).

Among the ten studies included in the review, nine reported positive effects of supplementation
on muscle mass in older adults, supporting improvements in sarcopenia status. Only one study did
not observe increases in muscle mass or strength compared to the placebo group; however, this study
had a very short duration-ten consecutive days of exercise-and a lower-than-usual dose (high-dose
creatine group: 0.1 g/kg/day; low-dose group: 0.3 g/kg/day) (CHAMI; CANDOW, 2019). The other
positive studies used longer intervention periods and higher doses-12 weeks and 5 g/day (PINTO et
al., 2016; AGUIAR et al., 2013)-confirming that nutritional and physical treatments are more effec-
tive over longer durations, as suggested by other research (MARGUTTI; SCHUCH; SCHWANKE,
2017; MARTINEZ; CAMELIER; CAMELIER, 2014). Recently, Pessoa et al. (2023) concluded in a
review that creatine plays an anabolic and anti-inflammatory role, offering a therapeutic strategy for
age-related changes, particularly sarcopenia.

Regarding vitamin D, it has been widely studied for its potential role in improving muscle mass
and strength in individuals with low serum levels (ALMEIDA; COLOMBINI; MACHADO, 2020).
Although vitamin D therapy is recognized in the European Working Group on Sarcopenia in Older People
(EWGSOP2) consensus (CRUZ-JENTOFT et al., 2019), evidence of its effects on muscle strength and
sarcopenia improvement remains limited (UCHITOMI; OYABU; KAMEI, 2020). Some studies in this
review reported positive results with vitamin D supplementation in sarcopenic individuals (BO et al., 2019;
YAMADA et al., 2019; RONDANELLI et al., 2016; NEGRO et al., 2019; BAUER et al., 2015; NILSSON
et al., 2020). However, only one of these studies tested vitamin D as a single intervention. Even without
resistance training, El Hajj et al. (2018) found that a daily dose of 10,000 IU increased skeletal muscle mass,
although not muscle strength, in pre-sarcopenic older adults with vitamin D deficiency.

Another important aspect to highlight is that among the studies analyzed, 60% involved
supplementation combined with resistance training, while 40% investigated supplementation alone,
which complicates determining the authenticity of the effects of creatine and vitamin D on sarcope-
nia. Furthermore, studies examining creatine in synergy with vitamin D are scarce. In this review,
3 out of 10 studies investigated creatine alone, while 7 out of 10 studies involving vitamin D used
it as part of multi-ingredient formulas. No study was found evaluating creatine and vitamin D com-

bined; when present, these compounds were used within multi-ingredient interventions or in isolation.




DIS(IPLINAR A Disciplinarum Scientia. Série: Ciéncias da Saide 200
u IENTl Santa Maria, v. 26, n. 1, p. 193-203, 2025

In addition to these ergogenic aids, numerous studies have examined the effects of whey protein,
branched-chain amino acids (BCAA), and B-hydroxy-p-methylbutyrate (HMB) in the treatment of
sarcopenia (BEAUDART et al., 2017).

CONCLUSION

In conclusion, based on the reviewed studies, the ergogenic effects of vitamin D and creatine, ei-
ther individually or in combination, on the prevention and treatment of sarcopenia are evident. However,
the synergistic effect of these two compounds remains inconclusive, as most studies analyzed included
additional ingredients and physical exercise as part of the methodology. Therefore, further research is
essential to clarify the role of supplementation in sarcopenia, particularly regarding the combined use of

creatine and vitamin D, which remains insufficiently explored in the current literature.
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