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  ABSTRACT  
postural balance, vitamin D level  The number of elderly people in Indonesia has increased significantly in 

recent years, and their postural balance influences the frequency of falls. 

Lack of vitamin D is connected with dropped function muscle and 

postural balance. Therefore, this study aims to obtain the connection 

between the level of vitamin D with postural balance in the elderly. This 

is a cross-sectional study involving 33 subjects within the age limit of 

64.94±5.42 year, and conducted in Semarang on period September – 

November 2021. The sample study is individual elderly who fulfill the 

criteria for inclusion in Integrated Healthcare Center Carry on Age 

Semarang. Postural balance, along with Sharpened Romberg and tandem 

gait tests, were performed on the subjects. Measurement of vitamin D 

level was taken from blood veins patient and measured using ELISA. 

Test results analytic independent sample t-test obtained mark p of 0.000 

(p <0.05), meaning there is a significant connection between vitamin D 

level and postural balance on elderly. There is a connection between the 

level of vitamin D and postural balance in elderly. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

In recent years, the number of elderly people has increased significantly. According to data provided by the 

Indonesian Central Statistics Agency in 2020, elderly people have reached 9.92% of the entire population of 

Indonesia, or around 26.82 million people, which is increase of 0.32% from 2015 previously [1]. 

 

The incidence of falls in the elderly is caused by intrinsic factors and extrinsic factors. Intrinsic factors 

include vision, hearing, neuromuscular, while extrinsic include slips, trips, and falls due to loss of balance 

as well as elements not directly related to visibility such as light intensity in a room and safety equipment 

[2]. 

 

One of the intrinsic factors is disorders of the limb system, such as muscle wasting and osteoporosis. 

Physical activity plays a role in maintaining postural balance, and according to [3], someone who has 

strenuous physical activity has a good postural balance. In geriatrics syndrome, [4] disturbances of postural 
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balance are defined as the inability to integrate sensory information and determine oscillation body in 

upright position while guard balance [5], [6]. 

 

Vitamin D, calcitriol, or 1,25-dihydroxy vitamin D3 (1,25(OH)2 D3) regulate the homeostasis of calcium 

phosphate and the metabolism of mineral bone. It has implications for the regulation immune system, 

cardiovascular system, oncogenesis, and cognitive function. Low Vitamin D Levels in serum, are linked 

with a drop in muscle strength and physique function. Previous studies showed that enhancement of muscle 

strength and swing body drop as a response to vitamin D could decrease the number of fall incidents [7], 

[8]. Source of Vitamin D are diet and products of the body itself. The form is 25(OH) vitamin D, but in 

serum, it is mostly formed as 1.25 (OH)2 vitamin D. Therefore, the measurement level of 25(OH) vitamin 

D serum is the best for evaluating vitamin D in the body [9- 13]. 

 

A previous study found that patients with normal serum vitamin D (>50 nmol/L) had improved postural 

balance test results than those with low serum [14]. The present study aimed to determine the relationship 

between vitamin D levels and impaired balance to determine future baseline clinical trial interventions. 

 

2. RESEARCH METHODS 

 

2.1 Design and Sample Study 

A total of 33 respondents aged 60 years or more were at the Integrated Healthcare Center Carry on Age 

Kalipancur village Semarang City the period September – November 2021. A history of diseases that 

affected postural balance, such as Parkinson's disease, stroke, seizures, or epilepsy, the presence of motor 

neurologic deficits such as paresis or orthopedic problems such as amputation and critical osteoarthritis, the 

use of sedatives, and the use of vitamin D supplements were all excluded from respondents. 

 

As a measure of postural balance, a modified Romberg (SR= Sharpened Romberg) and a tandem gait test 

was used. SR requires the subject to stand in a tandem (heel to toe) position, first with eyes open and then 

closed, while the examiner observes body swaying or the subject's inability to maintain position [15]. The 

tandem gait test was conducted with the respondent being asked to fold the arms in front of his chest and 

walk as fast as possible for 5 m then return to original place. The respondent walks in a heel-to-toe pattern 

of steps on a ribbon or rope [16]. Unbalanced Results was used for testing tandem gait when the subject 

moves off the track. In contrast, Romberg test was conducted when the subject moves from a standing 

position. It is said to be unbalanced when the results of one or two tests of the subject cannot maintain the 

postural balance. 

 

Blood samples were taken from the respondent's veins, and serum levels of 25(OH) Vitamin D was 

measured using the ELISA method. Statistical analysis was carried out by computer using a data analysis 

program. Meanwhile, the data's normality was tested using Shapiro-Wilk, then descriptive statistics, 

analytically using the Chi-Square test. Insignificant data were tested using the Mann-Whitney analysis test, 

and the results are considered significant when the p-value is <0.05. 

 

3. RESULT 

 

Table 1. Characteristics subject (Sex type, age, BMI, 25(OH) D, Food Recall, grip strength, Balance 

postural) 

Variable  Average (SD)  
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Age (year)  64.94±5.42  

25 (OH) D (ng/ml)  21.46±4.91  

Index Mass Body (Kg/m 2)  24.60±2.56  

Food Recall  1500.46±272.00  

Sex Type 

Man  

Woman  

 

8  

25  

Balance Posture  

Balanced  

No Balanced  

 

24  

9  

 

Based on table 1, all respondents were elderly at the Kalipancur Elderly Posyandu, Semarang City, where 8 

(24.2%) were male and 25 (75.8%) were female. Respondents aged 60-74 years were 29 (87.9%) and aged 

75-90 years were 4 (12.1%). Respondents with a normal body mass index were 17 (51.5%) and 16 (48.5%) 

had mild obesity. 

 

3.1 Postural Balance Observation 

 

Table 2. Postural balance Observation 

Postural Balance  F*  %  

Balanced  24  72

.7  

Not balanced  9  27

.3  

Postural Balance  F*  %  

Balanced  24  72

.7  

Not balanced  9  27

.3  

 

From the physical examination on 33 respondents, 24 have a balanced posture while 9 others have balance 

disorders/unbalanced 

 

3.2 Vitamin D relationship with postural balance 

The normality test was carried out using the Shapiro-Wilk test which obtained a significance value of p = 

0.561 (p > 0.05) and p = 0.639 (p > 0.05). Therefore, the research data obtained were normally distributed, 
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and analyzed using the independent sample t-test. 

 

Table 3. Vitamin D relationship with postural balance 

 
 

From the analytical test results, the independent sample t-test obtained a p-value of 0.000 (p>0.05), which 

implies that there is a significant relationship between vitamin D levels and postural balance in the elderly. 

 

4. DISCUSSION 

Research has been conducted with previous screening, and of the 60 respondents given a questionnaire, 33 

met the inclusion criteria for the Kalipancur Elderly Posyandu in Semarang City. Statistical test of 

correlation between vitamin D levels and postural balance obtained p-value = 0.000 (p<0.05), indicating a 

significant relationship between vitamin D levels and postural balance in the elderly. This is under the 

research hypothesis that there is a relationship between vitamin D levels and postural balance. These results 

indicate the suitability of the study conducted by [14]. The respondents with serum 25(OH)D levels higher 

than 50.0 nmol/l in women aged 60 years experienced a significant improvement in postural balance, gait, 

seat performance, and Short Physical Performance Battery (SPPB) [17], [18]. 

 

The results also follow the research of Lauren A Burt that administering vitamin D supplementation (400, 

4000, and 10,000 IU per day) for 3 years. Examinations were carried out 3 times, namely, at 12, 24, and 36 

months using the Biosway machine with conditions of eyes open with a strong surface, closed with a strong 

surface, open with a foam surface, and closed with a strong foam surface. The results of postural balance 

are obtained with the eyes open and closed with a foam surface in all conditions [19]. 

 

The [20] study divided serum 25(OH)D3 levels into deficiency with a cut-off of < 30 nmol/L, insufficiency 

of 30-50 nmol/L, and normal > 50 nmol/L. An examination of postural balance was performed through a 

center-border stability point test on closed eye foam and gait force. Patients with vitamin D deficiency 

experienced limited instability of the drop test, increased foam on the closed eye test, and speed gait and 

fall. 

 

In a recent study, vitamin D showed an association with the regulation of nerve growth factor (NGF) 

synthesis in which NGF is responsible for the growth and survival of neurons. 21 Furthermore, VDRs were 

found in the epithelial core lining the ampullary crest, semicircular canal membrane, and surrounding 

osteocytes in mice. This is the basis for other studies, where vitamin D affects the incidence of BPPV. 

Benign paroxysmal positional vertigo is caused by autolytic debris separating from the otoconial floor. This 

disturbance can directly or indirectly affect the mechanism of postural balance. This study has limitation in 

which vitamin D supplementation has not been given, therefore, the effects on postural balance has not been 

discovered. 

 

5. Conclusions and suggestions 

In conclusion, postural balance was associated with vitamin D levels in the elderly. An explanation of the 
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mechanism of the relationship can be used for further research. 
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