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ABSTRACT

Today, In Indonesia has been increased the number of life expectancy from the population of

elderly in every year. For some research found that after the age of 60 years, mass of muscle

and muscle strength decreases by up to 3% per year. The prevalence of sarcopenia is

increasing. One of the causes of sarcopenia is vitamin D deficiency. This research aims to

determine serum vitamin D levels from elderly: the relationship with the incidence and degree

of sarcopenia. This cross-sectional research has conducted at Pos Pembinaan Terpadu

Makassar with 107 elderly contributed during May until June 2021. SPSS ver. 25 was used in

analyzing the data. From 107 subjects, 74.8% of women were dominated by old age. The

maximum age is 60-69 years as much as 71%. Serum vitamin D levels were highest in
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conditions of insufficiency (52.3%), followed by sufficiency (36.4%) and deficiency (11.2%).

From 107 subjects, 29 people (27.1%) had degree of sarcopenia: 27 people (93.1%) possible

sarcopenia and 2 people (6.9%) sarcopenia. The mean serum vitamin D level was lower in

sarcopenia (24.50 ng/ml) than in possible sarcopenia (28.26 ng/ml) with (p=0.634). The

results of the analysis test showed that there was no statistically significant relationship

between serum vitamin D levels: the relationship with the incidence and degree of sarcopenia

(p>0.05). There is no relationship between Serum vitamin D levels in the elderly and degree

of sarcopenia.
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1. INTRODUCTION

The population of elderly in Indonesia has been increased in life expectancy every year. Over

the past fifty years, the percentage of the population of elderly in Indonesia has increased

from 4.5 percent in 1971 to around 10.7 percent in 2020.1

Sarcopenia is a syndrome characterized by a progressive loss of muscle mass, physical

performance, and/or muscle strength. Some research have shown that after the age of 60 years,

mass of muscle and muscle strength decrease by about 3% per year.2 The Asian Working

Group for Sarcopenia (AWGS) also proposed diagnostic criteria for sarcopenia in Asian

older people by adopting the recommendations of the European Working Group for

Sarcopenia. European Working Group on Sarcopenia in Older People (EWGSOP) but

consider of ethnic differences in skeletal muscle mass and muscle strength.3 A review of

epidemiological studies from countries in Asia using the 2014 Asian Working Group for

Sarcopenia (AWGS) criteria found that the prevalence of sarcopenia ranged from between

5.5% to 25.7%.4 Based on the research which conducted Putra et al, which involved 235

people in rural Bali, the prevalence of sarcopenia was 58.7%, increasing with age. 5

Vitamin D deficiency is a common health problem worldwide. Hirani et al, reported that low

serum 1,25(OH)2D3 and low 25(OH)D independently associated with the incidence of

sarcopenia over the next 5 years.6 In contrast to the research of Conzade et al, in the Kora-

Age study in German subjects, aged 65-93 years with a sample of 975 people concluded that
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they could not show a significant relationship between low vitamin D 25(OH)D status and

sarcopenia.7

Whereas vitamin D has an impact on quality of life, especially Sarcopenia. Based on this

background, researchers are interested in examining serum vitamin D levels in the elderly:

their relationship with the incidence and degree of Sarcopenia.

2. METHOD

This cross-sectional research was conducted at the Pos Bindu in Makassar, 107 elderly people

was contributed during May until June 2021. This research follows the Declaration of

Helsinki. The Hasanuddin University Medical Ethics Committee approved this research. The

institutional ethics committee at the Faculty of Medicine, Hasanuddin University approved all

research protocols (Letter of Recommendation No. 326/UN4.6.4.5.31/PP36/2021, with

protocol number UH21040200). Thus, written informed consent was taken from all

participants prior to any intervention.

This cross-sectional study was conducted at the Pos Makassar, involving 107 elderly

including patients aged 60 years. The exclusion criteria for this study were a history of stroke,

did not use walking aids such as a cane, did not malignancy, acute arthritis or acute infection.

The data were collected based on patient characteristics, including demographic data, body

mass index (BMI), co-morbidities and history of co-morbidities including diabetes mellitus,

hypertension, coronary artery disease, chronic obstructive pulmonary disease, and chronic

renal failure.

The degree of sarcopenia based on the AWGS was divided into possible sarcopenia,

sarcopenia and severe sarcopenia. The Asian working group of sarcopenia 2019 argues that

diagnosing sarcopenia requires measuring muscle quality and quantity and defining people

with low muscle mass, low muscle strength, and low physical performance as having "severe

sarcopenia". Specifically, the 2019 AWGS introduced “possible sarcopenia,” defined by low

muscle strength with or without decreased physical performance, which is recommended for

use in primary health care and prevention services, but not in hospitals or research settings.

Measurement of Skeletal Muscle Mass: The 2019 AWGS limits for low muscle mass in the

diagnosis of sarcopenia are as follows: and <7.0 kg/m2 in men and <5.7 kg/m2 in women by

bio-impedance analysis (BIA). Muscle Strength: The 2019 AWGS recommends a diagnostic

limit of low muscle strength in grip <28.0 kg for men and <18.0 kg for women by a handgrip
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dynamometer. Physical performance is measured by time and go test (TUG). Objective

Criteria Instrument: said to be decreased if completing TUG >10 seconds.

Serum 25(OH)D levels were measured using electrochemiluminescence immunoassay

(ECLIA) and expressed in units of ng/mL. Classification of levels of 25(OH)D according to

the U.S. The Endocrine Society is divided into three classifications: sufficiency (serum

25(OH)D level >30 ng/mL), insufficiency (serum 25(OH)D level 21-29 ng/mL), and

deficiency (serum 25(OH)D level <20 ng/mL).

2.1 Statistic Analyze

SPSS version 25 was used as data analyze. The method of analysis consisted of descriptive

methods and statistical tests. The statistical test used was the Mann Whitney test and the Chi-

square test. The results of the statistical test were considered significant if the p-test value was

< 0.05. The results displayed in the form of a narrative equipped with a table.

3. Result

The subject of research consist of 107 who met the inclusion criteria. Women subjects were

80 (74.8%) while men subjects were 27 (25.2%) For subjects in the age range of 60-69 years

as many as 76 people (71%) and age 70 years totaling 31 people (29%). From 107 subjects, in

this study 78 non-sarcopenia people (72.9%), compared to the degree of sarcopenia (possible

sarcopenia and sarcopenia) 29 people (27.1%). In this study, 27 people (93.1%) had possible

sarcopenia, compared to 2 people (6.9%) had sarcopenia and no severe sarcopenia. Based on

serum vitamin D levels, the highest serum vitamin D levels were insufficiency 56 people

(52.3%) followed by Sufficiency of 39 people (36.5%) and deficiency of 12 people (11.2%).

Other complete profiles can be seen in Table 1.

Table 1. Characteristics of the population vitamin D serum level in the elderly, incidence and degree of sarcopenia

Variable n %

Gender

Men

Women

27

80

25,2

74,8

Age

60-69 years old 76 71,0
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70 years 31 29,0

Incidence of Sarcopenia

Non- Sarcopenia

Possible sarcopenia and Sarcopenia

78

29

72,9

27,1

Degree of Sarcopenia

Possible Sarcopenia

Sarcopenia

Severe sarcopenia

27

2

0

93,1

6,9

0

Serum vitamin D level

Sufficiency

Insufficiency

Deficiency

Toxic

39

56

12

0

36,5

52,3

11,2

0

Table 2 and Table 3 show the relationship between serum vitamin D levels and the incidence

of sarcopenia. The mean serum vitamin D level was found to be lower in the degree of

sarcopenia patients (28.0) compared to non-sarcopenia subjects (28.46) with p=0.634. The

percentage of vitamin D deficiency subjects was greater in the degree of sarcopenia (20.7%)

than non-sarcopenia (7.7%) with p=0.163. The results of the analysis showed that there was

no significant relationship between serum vitamin D levels and the incidence of sarcopenia

(p>0.05).

Table 2 Comparison Average of Serum Vitamin D levels between degree of sarcopenia and non-sarcopenia

Sarcopenia status N Average vitamin D levels SD p-value*

Non-sarcopenia 78 28,46 6,09 0,634

Possible sarcopenia+sarcopenia 29 28,00 7,89

Mann-Whitney test
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Table 3 Association of Serum Vitamin D Levels with the incidence of sarcopenia

Sarcopenia status

Status Vitamin D

TotalSuficiency Insufficiency Deficiency

Non-sarcopenia n 30 42 6 78

% 38,5% 53,8% 7,7% 100,0%

Possible

sarcopenia+sarcopenia

n 9 14 6 29

% 31,0% 48,3% 20,7% 100,0%

Total n 39 56 12 107

% 36,4% 52,3% 11,2% 100,0%

Chi Square test (p=0,163)

Tables 4 and 5 show serum vitamin D levels with the degree of sarcopenia. The mean serum

vitamin D was found to be lower in sarcopenia subjects (24.50) than in possible sarcopenia

subjects (28.26) with p=0.606. The percentage of subjects with vitamin D deficiency was

greater in possible sarcopenia (5 people) compared to sarcopenia (1 person), but this was

difficult to assess statistically because there were only 2 sarcopenia subjects.

Table 4 Comparison Average of Serum Vitamin D levels according to degree of sarcopenia

Sarcopenia status N Average vitamin D levels SD p-value*

Possible-sarcopenia 27 28,26 7,92 0,606

Sarcopenia 2 24,50 9,19

Mann-Whitney test

Table 5 Association of Serum Vitamin D Levels with degree of sarcopenia

Degree of Sarcopenia

Status Vitamin D

TotalSuficiency Insufficiency Deficiency

Possible-sarcopenia n 8 14 5 27

% 29,6% 51,9% 18,5% 100,0%

Sarcopenia n 1 0 1 2

% 50,0% 0,0% 50,0% 100,0%
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Total n 9 14 6 29

% 31,0% 48,3% 20,7% 100,0%

Chi Square test (p=0,337)

4. DISCUSSION

In this research, the percentage of vitamin D deficiency subjects was more in the degree of

sarcopenia (20.7%) compared to non-sarcopenia (7.7%) but there was no significant

difference. The relevant study was conducted through the cross sectional study and a

prospective study by Conzade et al, in a study of age groups in Germany aged 65-93 years a

sample of 975 people found that they could not show a significant relationship between low

vitamin D (25(OH)D) status with sarcopenia, but this study after 3 years of follow-up found a

strong positive association with low baseline 25(OH)D levels <25 nmol/L compared to >50

nmol/L with high risk of sarcopenia and death. In his study, vitamin D deficiency with an OR

of 3.18 times and insufficiency with an OR of 1.84 times was associated with a high risk of

sarcopenia and death.7

The biological role of vitamin D on skeletal muscle function has been extensively investigated,

in recent years the expression (vitamin D receptors) of the VDR in skeletal muscle cells has

been questioned.8 Functional in vitro studies have demonstrated a direct biological role of the

active form of the vitamin D in the regulation of genes and signaling pathways influencing

calcium and phosphate homeostasis, muscle cell proliferation and differentiation.9

In contrast to the longitudinal study of Hirani et al, 1,705 subjects reported low serum

1,25(OH)2D3 and 25(OH)D independently associated with the incidence of sarcopenia over

the next 5 years.10 A cross-sectional study in Surabaya by Indirayani et al, 104 elderly

subjects had 53 people with sarcopenia and 55.8% had vitamin D deficiency.11 Longitudinal

study, Okuno et al, reported insufficiency status in 89% and deficiency in 28% of a sample of

80 elderly Japanese women over the age of 65 and rates Vitamin D insufficiency and

deficiency showed a 56.3% incidence of falls during the three-month observation period.12

In this research, sarcopenia subjects had lower serum vitamin D levels than possible

sarcopenia subjects but not statistically significant. According to Murphy et al, in a

prospective cohort study of 9 years of follow-up of 2,928 elderly subjects aged 70-79 years

obtained healthy elderly subjects, only 7% switched from pre-sarcopenia to sarcopenia,

whereas none switched from normal to sarcopenia.13
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Early screening and intervention for sarcopenia is critical to reducing national public health

costs. Timely intervention can be carried out on possible sarcopenia to prevent further

development of sarcopenia which improves the quality of life of the individual. Recent

evidence suggests that vitamin D supplementation of 1,000 IU per day in vitamin D

insufficiency and deficiency subjects is beneficial for body function, muscle quality, muscle

strength, may bring more benefits and may represent a nutritional intervention strategy to

prevent sarcopenia.14,15

A limitation in our study is that the cross-sectional design performed at one time did not

describe the course of vitamin D deficiency until sarcopenia occurred. Prospective research is

needed to see this relationship. Another factor in this study, The use of measurement of

inactive serum vitamin D levels, where the mechanism of action of vitamin D is strongly

influenced by the active form of 1,25(OH)2D3 which is influenced by the kidneys, so it needs

to be examined. Kidney function to rule out factors that affect the action of vitamin D.
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