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Additional vitamin D supplementation does not affect muscle strenght
in the older women: A double-blind randomized controlled trial

Prisma Nurahmatika!, Etika Ratna Noer?, Dwi Ngestiningsih?, Hardhono Susanto?, Adriyan Pramono®,
Yuswo Supatmo?®

ABSTRACT
Background: The elderly, aged 60 and above, are expected to increase in number in the coming years. Aging brings
about various changes, impacting both physical and mental health. Proper protein intake and exercise can boost muscle
protein synthesis, while maintaining optimal vitamin D levels is crucial. Research is necessary to explore vitamin D's
impact on elderly muscle mass.
Objective: This study aims to investigate the effect of adding vitamin d supplementation to protein and exercise on
handgrip strength in healthy elderly.
Materials and Methods: 24 participants were randomized in a double-blinded, pilot study ages 60- 80 years Subjects
were divided into two groups. Group 1 was given interventions of vitamin D supplementation 1000 Ul/day combining
soy + oats milk as a protein and exercise. The second group was given intervention of soy+ oats milk protein, and exercise.
The intervention program was administered for 8 weeks. Data comparison whitin and between groups were analyzed by
Independent T-test, Mann-Whitney, and Paired T-test
Results: Data from all participants was analyzed, before and after interventions of handgrip was increased in both of
groups from a mean of 17.18kg to 18.06kg for the right hand and 15.17kg to 18.26kg for the left hand in Group 1, 13.80kg
to 16.86kg for the right hand and 15.45kg to 17.32kg for the left hand in Group 2. Results of the difference test analysis
between the two groups (ANOVA t = 0.548, P= 0172) showed no difference between group 1 and group 2.
Conclusion: In this study, there was no effect of adding vitamin D supplementation on handgrip at healthy elderly
participants.
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BACKGROUND

By 2050, it is anticipated that 22% of the global population will be over 60, with roughly 5% over 80.1
As the global population ages, physical weakness, disability, and chronic diseases associated with poor skeletal
muscle and bone health become more common.2 Muscle strength is a key measure of elderly health since it is
linked to undesirable outcomes such as sarcopenia, coronary heart disease, neurodegenerative disease, chronic
renal disease, COPD, sepsis, and immunological diseases, as well as impaired mobility, disability, and even
mortality.>3 Hormones, inflammation, insulin resistance, and biological factors such as gender and physical
endurance, such as the ability to resist infection or other stressors, all may influence muscle mass loss in the
elderly, increasing the risk of decreased skeletal muscle performance. Nutritional status and physical exercise
are two additional factors that contribute to impaired skeletal muscle performance in the elderly.?

Geriatric anorexia is characterized by an impairment in appetite and food intake as an inevitable
consequence of the aging process.’* Anorexia, insufficient food intake, sarcopenia, cachexia, and/or a
combination of these variables may lead to malnutrition and accidental weight loss. Geriatric anorexia, in
particular, is a cause of unintended weight loss that damages skeletal muscle tissue. Furthermore, energy intake
reduces rapidly than energy expenditure, causing abnormalities in appetite regulation, homeostasis, and body
weight.> Disease-related malnutrition induces rapid withering of skeletal muscle, whereas geriatric
malnutrition causes a gradual but cumulative decrease of muscle mass.®

Elderly people have a higher protein need than adults (1.0-1.2 g/kg body weight), and a sufficient
protein diet is critical to prevent malnutrition and sarcopenia.”® Protein intake recommendations primarily
depend on the concept of anabolic resistance, which describes the decreased ability of muscles to respond to
anabolic stimuli as individuals age. Protein consumption in the elderly is frequently significantly below the
recommended intake®, raising the risk of malnutrition. In addition to fulfilling protein needs that rise with
age, some studies have indicated that physical activity can balance and even improve muscle function in the
elderly.
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Exercise can help prevent age-related denervation. The existence of angular and atrophic muscle
fibers, which are not present in lifelong trained muscles, indicates selective denervation of elderly muscles. A
previous study has discovered that long-term vigorous exercise increases muscle fiber reinnervation, resulting
in good impacts on muscle structure and function, eventually leading to a delay in diminished mobility.*?
Chair-based exercise (CBE), practiced while sitting, is utilized as an alternative and provides an acceptable
and accessible method of exercise for elderly people with physical limitations who are possibly unable to
participate in other exercise programs. Chair-based exercise may assist the elderly to maintain their
independence, mobility, and balance.’®* The handgrip dynamometer (HGD) is an essential instrument for
assessing muscular strength in this context because it provides a simple, rapid, dependable, and consistent
measurement of total muscle strength. Furthermore, handgrip strength (HGS) is regarded as a critical indicator
for dysentery diagnosis since low HGS is a good predictor of reduced muscle mass and a clinical marker of
inadequate physical performance.*

A recent study has highlighted the impact of vitamin D insufficiency on muscle health, specifically
the implications on muscle mass and function in the elderly and patients with chronic conditions. Vitamin D
is primarily responsible for improving calcium absorption in the intestine for bone mineralization and
regulating calcium levels in the circulatory system. Vitamin D has recently been demonstrated to have extra-
skeletal effects. An observational meta-analysis study and comprehensive review found that blood vitamin D
insufficiency increases the likelihood of muscular mass and strength loss in the elderly.> Nonetheless, there is
insufficient evidence of a definite link between vitamin D status and muscle hypertrophy or strength in the
literature. Based on this description, it is obvious that adequate protein consumption and physical exercise, as
well as optimal serum vitamin D levels, could serve as triggers for protein synthesis in the muscles of the
elderly. The primary objective of this study is to assess the effect of combining vitamin D supplementation
with protein and physical activity on hand grip strength in relatively healthy elderly individuals.

MATERIALS AND METHODS

This study implemented a double-blind randomized control trial design with a randomized allocation
procedure in the form of cards. The subjects were divided into two groups: intervention and placebo. Data was
recorded for 7 months, from June to December 2021. The target group of the study was all elderly individuals
aged 60-80 in the West Semarang sub-district of Semarang City. The required minimum number of samples
was estimated using a method for paired numerical analytic research. A total number of 24 persons who
satisfied the requirements were then randomly assigned to one of two groups (intervention or placebo).

Respondents or prospective research subjects had to complete health screenings such as interviews
and blood tests such as vitamin D serum, random blood sugar levels, creatinine, and comprehensive blood
checks to determine the health state of the elderly. Participants who fulfilled the following clinical and physical
health criteria were eligible: 1) capable to walk and stand independently; 2) Had mild physical activity; 3) had
never received or were currently receiving long-term corticosteroid therapy; and 4) had no histories of chronic
diseases such as diabetes with complications, kidney failure, NAFLD, liver disease, digestive disorders, or
thyroid gland dysfunction.

Supplementation of protein and vitamin D and exercise, were the independent variables in this study,
whereas hand grip strength and serum vitamin D levels in the blood were the dependent variables. Subjects
who fulfilled the criteria signed informed consent and were re-screened by research assistants and researchers
for anthropometric measurements such as initial handgrip measurements, body weight, height, BMI, muac,
and BIA using digital scales. Local cadres were trained to execute the assignment in 8 weeks. The intervention
group received chair-based exercise, protein, and vitamin D, while the placebo group received chair-based
exercise, protein, and a vitamin B placebo. The chair exercise was completed in 2 stages. The first week, one
session lasted 20 minutes, and the next week, it was raised to 30 or 40 minutes.

Data for primary measures baseline of participant were analyzed by descriptive and comparative
statistical analyses. For comparison whitin and between groups were analyzed by Independent T-test, Mann-
Whitney, and Paired T-test. The study has been approved by the ethics committee of the Medicine Faculty of
Diponegoro University (No. 282/EC/KEPK/FK-UNDIP/X11/2020).
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RESULTS
Table 1. Subject Characteristics

Intervention group (n = Placebo group (n=12) p-value

12) Mean = SD

Mean + SD
Age (y) 62.67 + 2.67 63.08 + 2.6 0,616b
Height (cm) 154 + 6.55 153.91 £ 3.11 0,969a
Weight (kg) 64.40 £ 7.87 63.83 + 8.64 0,869a
BMI (kg/m2) 27.15+2.76 26.94+35 0,873a
Muscle mass (kg) 36.85 + 3.83 36.65+£5.71 0,924a
Visceral fat 8.33+1.98 8.66 + 2.82 0,741a
Lean body mass (kg) 40.78 £ 4.50 40.58 £2.91 0,902a
Body fat percentage (%) 36.63 £ 3.85 35.34£5.8 0,528a
Protein (%) 10.54 £2.25 10.02 £ 2.83 0,626a

*Independent T-test, bMann-Whitney

A total of 24 subjects who fulfilled the requirements were divided into two groups, each group
consisted of 12 subjects: the intervention group and the placebo group. The intervention group averaged 64.4
kg, while group 2 averaged 63.83 kg. The outcomes of bioelectrical impedance analysis (BIA) measurements
revealed that the average level of protein in the body of individuals in the Intervention Group and in the Placebo
Group was 10.54% and 10.02% respectively. In the Placebo Group, the average body fat percentage, muscle
mass, and visceral fat were 35.35%, 36.65 kg, and 8.66, respectively. Meanwhile in the Intervention Group,
the average body fat percentage, muscle mass, and visceral fat were 36.63%, 36.85 kg, and 8.33, respectively.

Table 2. Mean Value of Hand Grip Strength Before and After Treatment

Intervention Group Placebo Group |
(mean + SD) (mean + SD) p-value
Before 16.17 £4.31 15.21 +4.61 0.608a
After 18.52 + 4.87 17.07 541 0.499a
p-value 0.021c 0.010c
Change (A) 2.35+2.59 1.86+2.8 0.954b

Independent T-test, "Mann-Whitney, Paired T-test

The average value of hand grip strength before the intervention was determined using the handgrip
dynamometer test in the intervention group, which revealed that both groups were increased and there were
differences between the two groups before and after treatment in hand grip strength. The results of the
intervention both groups were classified as being typical for elderly people aged 60 to 80 years*2. In the elderly,
normal hand grip strength is used to assess nutritional condition and frequent mobility in activities'*.
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Figure 1. Changes in hand grip between the intervention and placebo groups
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The average findings of hand grip strength following intervention for the intervention group were
18.06 kg for the right hand and 18.26 kg for the left hand. The right hand averaged 16.89 kg, while the left
hand averaged 17.32 kg. The intervention resulted were no difference in hand grip strength between the
intervention group and the placebo group (Mann-Whitney p-value: 0.954). The increase in hand grip strength
before and after the intervention did not indicate a different test difference between the two groups. It is
expected that the results of the several tests are not different because prior studies with the same strategy
achieved positive benefits on hand grip strength in the elderly by providing more protein, exercise, and vitamin
D supplementation. Another option for this study is the small number of subjects.

Table 3. Mean Value of Vitamin D Serum Before and After Treatment
Intervention Group  Placebo Group

(mean + SD) (mean + SD) p-value
Before 17.89 +5.05 15.73 £ 4.69 0.290a
After 20.13+6.72 19.11 +3.64 0.650a
p-value 0.010c 0.004c
Change (A) 22425 0.312b
338
3.24
3Independent T-test, "Mann-Whitney, Paired T-test
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Figure 2. Changes in vitamin D serum between the intervention and placebo groups

The average vitamin D serum levels following intervention in both groups were increase in both groups
20.13 ng/mL and 19.11 ng/mL, respectively.The intervention resulted were no difference in vitamin D serum
between the intervention group and the placebo group (Mann-Whitney p-value: 0.312).

DISCUSSION

Vitamin D intervention combined with protein and exercise for 8 weeks resulted in an increase in hand
grip strength and serum vitamin D levels in both the intervention and placebo groups. This outcome is in line
with previous studies conducted on 380 sarcopenic primarily independent-living elderly with a low skeletal
muscle mass index. The use of a vitamin D and leucine-enriched whey protein oral nutritional supplement for
13 weeks improved muscle mass and lower-extremity function in sarcopenic older individuals. Both groups
improved in handgrip strength with no significant between-group differences.® In addition, the outcomes of
this study are consistent with research who found that exercise and vitamin D supplementation may improve
muscle strength in the elderly, and that combining the two can increase muscle strength significantly.’

A meta-analysis study BY Liao et al'’ found that protein supplementation paired with resistance
exercise training has a general beneficial impact on body composition in elderly persons, including muscle
volume, muscle strength, and physical mobility.!” The effect of vitamin D supplementation on increasing
muscle strength in elderly individuals in good health is consistent with research published in 2016 discovered
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that protein, vitamin D supplementation, and aerobic exercise can result in increased muscle strength, physical
function, and quality of life.® The average age of the subjects in the intervention group and in the placebo
group was 62 £ 2.67 years and 63 + 2.67 years respectively. Age is regarded as the strongest factor influencing
hand grip strength in healthy subjects, as it declines with increasing age.'%

Protein consumption before or after resistance exercise has been shown to promote muscle protein
synthesis more than protein consumption at other times.?* The amount of EAA (essential amino acids) in a
protein diet could be inadequate to support protein synthesis in the skeletal muscle of elderly individuals.
Higher doses (10-15 g) appear to be required to boost muscle protein synthesis to levels that are comparable
to those seen in young persons. Most protein sources, whether in the form of animal or plant-based, have 5-8
g of EAAs per 20 g of protein. Participants in the current study consumed 30 g of oat immediately following
exercise, which may have been sufficient to generate gains in lean body mass or strength.?

Vitamin D may have an effect on skeletal muscle cells due to the existence of the vitamin D receptor,
and it may also be required for proper muscle function and protein synthesis.?? The current identification of
the vitamin D receptor (VDR) in human skeletal muscle raises the possibility that vitamin D could play an
important role in the prevention of muscular deterioration during aging.?®> However, epidemiological studies
on blood 25-hydroxyvitamin D [25(OH)D] and muscle strength in older people have produced inconsistent
results.?4?> The effect of vitamin D can be explained by two mechanisms: long-term and short-term reactions
in skeletal muscle including both genetics and non-genomics. In the first pathway, secosteroid hormone
stimulates the proliferation and differentiation of muscle cells via nuclear VDR-mediated gene transcription
in myoblasts, resulting in the development of skeletal muscle fibers.?52” Vitamin D may be implicated in the
rapid control of calcium messenger systems and growth-related signal transduction in non-genomic pathways,
altering skeleton muscle contraction.?

In this study, there was no difference in the effectiveness of vitamin D supplementation between the
two groups. These outcomes may develop as a result of a variety of strengths and limitations. The fact that
none of the respondents who passed the inclusion criteria quit the study and had a good overall adherence to
the treatment were two of our study's strengths. The primary limitation of this study is that the results of the
level vitamin D serum are typically less than 20 ng/mL or are classed as serum vitamin D deficiency. Previous
research revealed that aged men and women with serum vitamin D in their blood were in the low range and
the muscle strength increased following 4 months of 2500 ug/day vitamin D supplementation.?8 Study similarly
found no change in muscle mass strength between the elderly who were given Vitamin D and a placebo for
three months and as high as 2800 IU/day.?°

The second limitation of this study is that the intervention only conducted on women. In a recent study
published in 2019, found that serum vitamin D concentrations were substantially related with hand grip
strength in males over 50 years old, but not in men under 50 years old or women over and under 50 years old.*°

CONCLUSIONS

This study revealed no difference in hand grip strength or vitamin D serum between groups that
received or did not receive vitamin D in healthy elderly people who exercised and were given protein as 8-
week intervention.
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