
Damianus Journal of Medicine 
Vol.22 No.1 April 2023: hal.21-27 

 Vol.22 No.1 April 2023 21 

 
 

 
CORRELATION OF SERUM ALBUMIN TO MUSCLE MASS,  

MUSCLE STRENGTH, AND PHYSICAL PERFORMANCE IN ELDERLY 
  

KORELASI KADAR SERUM ALBUMIN TERHADAP MASSA,  
KEKUATAN OTOT DAN PERFORMA FISIK PADA USIA LANJUT 

 
Nur Riviati1, Legiran2*, Irsan Saleh2, Taufik Indrajaya3, Surya Darma4, Muhammad Reagen4, 

Fifi Yuniati5, Syafran Rasidi5, Fadhyl Zuhry Lubis5, Bima Indra6 
  
1 Division of Geriatry, Department of Internal Medicine, Faculty of Medicine Universitas Sriwijaya/Mohammad 

Hoesin Hospital, Jl. Dokter Muhammad Ali, Palembang, Sumatera Selatan 30114 
2 Department of Biomedic, Faculty of Medicine Universitas Sriwijaya, Jl. Dokter Muhammad Ali, Palembang, 

Sumatera Selatan 30114 
3 Division of Cardiology, Department of Internal Medicine, Faculty of Medicine Universitas 

Sriwijaya/Mohammad Hoesin Hospital, Jl. Dokter Muhammad Ali, Palembang, Sumatera Selatan 30114 
4 Division of Rheumatology, Department of Internal Medicine, Faculty of Medicine Universitas 

Sriwijaya/Mohammad Hoesin Hospital, Jl. Dokter Muhammad Ali, Palembang, Sumatera Selatan 30114 
5 Participants in the Internal Medicine Specialist Medical Education Program, Faculty of Medicine Universitas 

Sriwijaya/Mohammad Hoesin Hospital, Jl. Dokter Muhammad Ali, Palembang, Sumatera Selatan 30114 
6 Faculty of Medicine Universitas Sriwijaya/Mohammad Hoesin Hospital, Jl. Dokter Muhammad Ali, 

Palembang, Sumatera Selatan 30114 
* Correspondence: dr.legiran@fk.unsri.ac.id  
 
 
ABSTRAK  
Pendahuluan: Sarkopenia merupakan masalah umum yang ditemukan pada lansia. Hal ini ditandai dengan 
hilangnya massa otot, kekuatan otot, dan/atau performa fisik yang rendah. Saat ini belum banyak penelitian 
mengenai hubungan antara albumin serum dengan massa otot, kekuatan otot, dan performa fisik pada lansia, 
khususnya di Indonesia. Penelitian ini bertujuan untuk mengetahui hubungan antara serum albumin dengan 
massa otot, kekuatan otot, dan performa fisik pada lansia. 
Metode: Studi cross sectional dilakukan dari Juli 2022 hingga Desember 2022 terhadap pasien lanjut usia 
(>60 tahun) dari poliklinik geriatri RSUP Moh. Hoesin Palembang. Kadar albumin diperiksa dan dilakukan 
analisis korelasi dengan massa otot, kekuatan otot, dan performa fisik menggunakan uji Spearman. 
Hasil: Sebanyak 41 pasien lanjut usia masuk dalam penelitian ini (usia rata-rata 70,75 ± 7 tahun, 56,1% 
wanita). Analisis korelasi menunjukkan bahwa terdapat korelasi positif yang signifikan antara serum albumin 
dengan kekuatan otot (r=0,354, p=0,012) dan korelasi negatif dengan performa fisik (r=-0,5, p <0,001). 
Sebaliknya, tidak terdapat korelasi yang signifikan antara albumin serum dan massa otot (r=- 0,05, p=0,367). 
Simpulan: Kekuatan otot dan performa fisik memiliki korelasi yang signifikan dengan serum albumin pada 
lansia. Oleh karena itu, meski dalam kisaran normal, albumin serum yang lebih rendah terkait erat dengan 
sarkopenia pada lansia. 
Kata Kunci: albumin, masa otot, kekuatan otot, performa fisik, sarkopenia. 
 
ABSTRACT  
Introduction: Sarcopenia is a common problem found in the elderly. It is characterized by loss of muscle 
mass, muscle strength, and/or low physical performance. Currently, there’s little research on the association 
between serum albumin and muscle mass, muscle strength, and physical performance in the elderly, 
especially in Indonesia. This study aimed to find the correlation between serum albumin and muscle mass, 
muscle strength, and physical performance in the elderly.  
Method: A cross-sectional study was conducted from July 2022 to December 2022 towards elderly patients 
(>60 years) from the geriatric polyclinic at RSUP Moh. Hoesin Palembang. Serum albumin was examined for 
its correlation with muscle mass, muscle strength, and physical performance using Spearman’s test.  
Result: 41 elderly patients were included in this study (mean age 70.75 ± 7 years, 56.1% women). Correlation 
analysis showed that there’s a significant positive correlation between serum albumin with muscle strength 
(r=0.354, p=0.012) and a negative correlation with physical performance (r=-0.5, p <0.001). In comparison, 
there was no significant correlation between serum albumin and muscle mass (r=- 0.05, p=0.367).  
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Conclusion: Muscle strength and physical performance have a significant correlation with serum albumin in 
the elderly. Therefore, even in the normal range, lower serum albumin is closely related to sarcopenia in the 
elderly.  
Key Words: albumin, muscle mass, muscle strength, physical performance, sarcopenia. 
 

 
INTRODUCTION 

As the elderly population in the world is 

predicted to increase over the year, including 

in Indonesia, which in 2022 is estimated to be 

more than 30 million elderly people in Indo-

nesia. This number will continue to increase to 

40 million elderly in 2035. However, this in-

crease is also followed by increasing health 

problems that arise with aging, such as 

sarcopenia.1 

Sarcopenia is a syndrome characterized 

by loss of muscle mass, plus low muscle 

strength, and/or low physical performance. 

Diagnosis sarcopenia is based on AWGS 

2019 criteria, i.e. score SARC-F ≥4 or score 

SARC-CalF ≥11 or calf circumference <34 cm 

in men, <33 cm in women, plus low muscle 

strength (handgrip strength <28 kg for men 

and <18 kg for women); low physical 

performance (6-m walk <1.0 m/s, Short 

Physical Performance Battery score ≤9, or 5-

time chair stand test ≥12 seconds), low muscle 

mass (dual-energy X-ray absorptiometry, <7.0 

kg/m2 in men and <5.4 kg/m2 in women; and 

bioimpedance, <7.0 kg/m2 in men and <5.7 

kg/m2 in women).2 

Nowadays, serum albumin is believed to 

have a strong relationship with the occurrence 

of sarcopenia in the elderly. A previous study 

stated that low serum albumin causes cata-

bolic processes in the elderly.3 Another possi-

ble mechanism is serum albumin reflects nutri-

tional status among the elderly, with a  lower 

level of albumin indicating that the body lacks 

protein to be used for muscle protein syn-

thesis, which in turn causes a decrease in 

muscle mass, muscle strength, and physical 

performance.4 But, until now the exact mecha-

nism albumin can cause sarcopenia in the 

elderly is still unclear. 

In the Indonesian population, there are 

still few studies related to albumin and sarco-

penia parameters in the elderly. Therefore, we 

aimed to find out the correlation between 

serum albumin with muscle mass, muscle 

strength, and physical performance in the 

elderly. 

 

METHODS 

Total 41 elderly patients (older than 60 

years) were included in this cross-sectional 

study. They were outpatient at Geriatric Poly-

clinic RSUP Moh. Hoesin (RSMH) Palembang 

between July 2022 and December 2022. 

Patients who have nephrotic syndrome, chro-

nic liver disease or severe liver disfunction, 

malignancy, Geriatric Depression Scale >10, 

Abbreviated Mental Test score <8, and pa-

tients who received parenteral or enteral albu-

min were excluded from this study. 

The basic characteristics of participants 

were obtained directly from patients. Serum 

albumin was measured with the colorimetric 

assay in RSMH Laboratory and presented in 

g/dl units. Sarcopenia was examined as crite-

ria by the AWGS (Asian Working Group for 

Sarcopenia) 2019, with three components, 

including SARC-F score, muscle mass, 
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muscle strength, and physical performance. 

Muscle mass was examined using Bioim-

pedance analysis (Omron Karada Scan: Body 

Composition Monitor HBF-375®). Muscle 

mass <7 kg/m2 in men and <5.7 kg/m2 in 

women were classified as low muscle mass, 

result will be shown as Appendicular Skeletal 

Mass Index (ASMI). Handgrip dynamometer 

(Lafayette Hand Dynamometer®) was used to 

assess patient’s muscle strength, where pa-

tients who have results <28 kg in men or <18 

kg in women are classified as having low 

muscle strength. Physical performance was 

assessed with a 5-times chair stand test as the 

result ≥12 seconds was defined as low 

physical performance.  

All data were processed using SPSS 25 

software. Continuous variables were present 

by mean ± standard deviation (SD) and cate-

gorical variables were summarized as num-

bers and percentages. As muscle mass, phy-

sical performance, and serum albumin data 

were nonparametric based on the normality 

test, correlation analysis was performed by 

Spearman’s rho test to measure the coefficient 

of correlation. Associations were considered 

statistically significant if p <0.05. 

 

RESULTS 

This study involved 41 elderly who visited 

Geriatric Polyclinic at RSMH Palembang in the 

period July 2022 – December 2022. Charac-

teristics of the participant are shown in Table 

1. Mean age was 70.75 ± 7 years, with majority 

of women over men. Overall, men have better 

muscle status than women. All subjects in this 

study have low muscle mass based on BIA 

measurement and all subjects have normal 

serum albumin, with an average serum albu-

min 4.3 ± 0.3 g/dl. Table 2 shows a com-

parison of the serum albumin mean in each 

group based on sarcopenia parameter. Mean 

serum albumin from abnormal group based on 

SARC-F Questionnaire (4.06 g/dl) and hand-

grip strength (4.21 g/dl) were significantly 

lower than normal group. While there was no 

significant difference in mean serum albumin 

between the abnormal and normal group 

based on physical performance assessment. 

 

 

Table 1. Basic Characteristics of Study Subjects 

Variables Values 

Age (years), mean (SD) 70.75 (7) 

Sex, n (%) 
Women 
Men 

 
23 (56.1) 
18 (43.9) 

ASMI (kg/m2), mean (SD) 
Women 
Men 

 
3.31 (0.59) 
4.89 (1.06) 

Handgrip strength (kg), mean (SD) 
Women 
Men 

 
16.9 (6.1) 
27.5 (8.3) 

5 times chair stand test (sec), mean (SD) 
Women 
Men 

 
24.2 (14.2) 
21.8 (11.1) 

Serum albumin (g/dl), mean (SD) 4.3 (0.3) 
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Table 2. Serum Albumin Mean Difference Based on Sarcopenia Parameter 

Variables Abnormal Normal p-value* 

SARC-F score 4.06 4.39 0.005 
Handgrip strength 4.21 4.47 0.004 
Physical performance 4.32 4.44 0.48 
ASMI 4.37 none - 
* Mann-Whitney U test    

 

Table 3. Correlation Analysis of Serum Albumin with Sarcopenia Parameter 

Variables r p-value* 

Handgrip strength 0.35 0.012 
Physical performance -0.5 <0.001 
Muscle mass 0.05 0.367 
* Spearman’s Rho test   

 

The correlation between serum albumin 

with muscle mass, muscle strength, and 

physical performance was shown in Table 4. 

Handgrip strength (r=0.35, p=0.012) and 

physical performance (r=-0.5, p <0.001) have 

a significant correlation with serum albumin.  

 

DISCUSSION 

In this study of 41 elderly patients, based 

on the SARC-F questionnaire, more women 

were identified as being at risk of sarcopenia, 

as many as 6 out of a total of 8 (75%). 

Handgrip test found 22 patients (53.7%) had 

decreased muscle strength and 12 of them 

were women. Whereas for the 5-times chair 

stand test to assess physical performance, 36 

patients (87.8%) completed the 5-times chair 

stand test >12 seconds and 22 of them were 

women. According to a study conducted by 

Jongseok Hwang, et al. of the elderly popu-

lation in Korea, the prevalence of sarcopenia 

is higher in women, where it was found to be 

19.2% in men and 26.4% in women. The high 

prevalence of sarcopenia in women is thought 

to be due to hormonal factors, where at the 

age of 65-74 years, female sex hormones tend 

to decrease faster than male sex hormones, 

where this decrease in sex hormones will 

accelerate the loss of muscle mass, which in 

turn will affect muscle strength and physical 

performance in elderly.5 

Serum albumin is synthesized in the 

liver, its production will decrease with age and 

albumin can also be used as a parameter that 

describes muscle. Albumin is thought to have 

a role as an antioxidant, so a decrease in 

albumin levels will increase oxidative damage 

to the muscles so that the elderly is suscep-

tible to sarcopenia.6 We found that higher 

serum albumin levels correlate significantly 

with greater muscle strength and physical 

performance. A similar study conducted at 

RSUD Dr. Zainoel Abidin Banda Aceh also 

found a positive correlation between serum 

albumin levels and muscle strength.7 Study 

conducted by Yamamoto on elderly people in 

Japan also found a significant relationship 

between serum albumin and muscle strength.8 

Low serum albumin levels indicate a decrease 

in body protein and can increase catabolism in 

a person. This decrease in body protein can 

cause a decrease in muscle mass as well, 

which will affect muscle strength and physical 

activity. Low serum albumin levels also indi-
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cate malnutrition. In a state of malnutrition, 

there is a decrease in amino acids that play a 

role in protein synthesis, which can cause a 

decrease in muscle mass and muscle 

strength, which in turn affects physical perfor-

mance in the elderly. Therefore, exercise pro-

grams and nutritional interventions such as 

increasing protein intake can be considered to 

improve serum albumin so that it can slow 

down the decline in muscle mass in the 

elderly.9,15 

All the subjects have low ASMI in this 

study. Muscle mass is not related to serum 

albumin in both sexes. This result is in line with 

a previous study, where it is stated that serum 

albumin has no significant relationship to 

muscle mass in the elderly. The same thing 

was also carried out in Snyder's study, where 

although serum albumin was statistically 

significantly related to appendicular muscle 

mass, there was an overlap of CI 95%, so the 

statistic became meaningless.11 A study on 

elderly patients with DM also found no signi-

ficant relationship between serum albumin and 

muscle mass.12 Serum albumin is a marker of 

body protein status, where low serum albumin 

indicates reduced body protein reserves that 

will stimulate catabolism including muscle 

breakdown. However, the direct relationship 

between serum albumin and muscle mass 

remains unclear. A possible explanation for 

this result is that decreasing muscle strength 

occurs more rapidly than that of muscle 

mass.12,13 Also, in this study, ASMI was 

measured using BIA, designed for household 

use, which AWGS does not recommend 

because of its poor accuracy.2 

This study excluded patients who have 

comorbidities that significantly affect serum 

albumins, such as chronic liver disease or 

severe liver function disorder, nephrotic 

syndrome, and receive parenteral albumin are 

excluded so that the influence of external 

factors on serum albumin can be reduced. In 

addition, this is the first study in Indonesia to 

simultaneously assess the effect of serum 

albumin on the parameters used to diagnose 

sarcopenia based on the AWGS 2019. 

 

LIMITATION 

This cross-sectional study cannot deter-

mine the causal relationship between serum 

albumin with muscle mass, muscle strength, 

and physical performance. As the sample for 

assessing serum albumin was taken at one 

time, it cannot describe average serum 

albumin as its levels fluctuate. Muscle mass 

was measured with BIA that was designed for 

home use which AWGS does not recommend 

because of lack of accuracy. Furthermore, 

serum albumin is not a specific marker for 

sarcopenia and inflammation, as its level is 

also influenced by another biological factor. In 

the end, pros-pective studies related to serum 

albumin with muscle mass, muscle strength, 

and physical performance are needed to 

determine the causal relationship between 

serum albumin and sarcopenia in the elderly, 

especially in Indonesia. Likewise, a sub-

sequent study is also needed to determine the 

influence of other inflammatory markers on 

sarcopenia in the elderly. However, from this 

study, it is clear that there is a significant 

correlation between serum albumin with 



Damianus Journal of Medicine 

26 Vol.22 No.1 April 2023  

muscle strength and physical performance in 

the elderly. 

 

CONCLUSION 

Albumin has a significant correlation 

with muscle strength and physical 

performance in the elderly but does not have 

a significant correlation with muscle mass. The 

results indicated that lower serum albumin 

levels, even in the normal range, were 

associated with weaker muscle strength and 

lower physical performance in the elderly. 

Therefore, protein supplementation, espe-

cially essential amino acids, can be con-

sidered to prevent sarcopenia or improve 

muscle health in the elderly. 

 

ACKNOWLEDGEMENT 

This grant study is supported by the 

Faculty of Medicine, Universitas Sriwijaya, 

Palembang, South Sumatera, Indonesia. 

 

REFERENCES 

1. Pangiribowo S, Hardhana Boga, Widiantini W, 

Habibi H. Infodatin: Lansia berdaya, bangsa 

sejahtera. Pusdatin. 2022;1–12.  

2. Chen LK, Woo J, Assantachai P, Auyeung TW, 

Chou MY, Iijima K, et al. Asian working group for 

sarcopenia: 2019 Consensus update on 

sarcopenia diagnosis and treatment. J Am Med Dir 

Assoc [Internet]. 2020 Mar 1 [cited 2023 Jan 

29];21(3):300-307.e2. Available from: 

https://pubmed.ncbi.nlm.nih.gov/32033882/ 

3. van Ancum JM, Tuttle CSL, Koopman R, Pijnappels 

M, Meskers CGM, Paul SK, et al. Albumin and C-

reactive protein relate to functional and body 

composition parameters in patients admitted to 

geriatric rehabilitation after acute hospitalization: 

findings from the RESORT cohort. Eur Geriatr Med. 

2022 Jun 1;13(3):623–32.  

4. Li X, Cao X, Ying Z, Zhang J, Sun X, Hoogendijk 

EO, et al. Associations of Serum Albumin With 

Disability in Activities of Daily Living, Mobility and 

Objective Physical Functioning Regardless of 

Vitamin D: Cross-Sectional Findings From the 

Chinese Longitudinal Healthy Longevity Survey. 

Front Nutr. 2022 Feb 24;9.  

5. Hwang J, Park S. Gender-Specific Risk Factors 

and Prevalence for Sarcopenia among Community-

Dwelling Young-Old Adults. Int J Environ Res 

Public Health. 2022 Jun 1;19(12).  

6. Reijnierse EM, Trappenburg MC, Leter MJ, Sipilä 

S, Stenroth L, Narici M v., et al. Serum albumin and 

muscle measures in a cohort of healthy young and 

old participants. Age (Omaha). 2015 Oct 28;37(5).  

7. Ilmiah J, Medisia M, Zainoel A, Banda A. The 

Relationship of Serum Albumin Levels with 

Handgrip Strength on Cancer Patients in RSUD dr 

[Internet]. Vol. 2. 2017. Available from: 

http://jim.unsyiah.ac/medisia 

8. Yamamoto M, Adachi H, Enomoto M, Fukami A, 

Nakamura S, Nohara Y, et al. Lower albumin levels 

are associated with frailty measures, trace 

elements, and an inflammation marker in a cross-

sectional study in Tanushimaru. Environ Health 

Prev Med. 2021 Dec 1;26(1).  

9. Kwon J, Suzuki T, Yoshida H, Kim H, Yoshida Y, 

Iwasa H. Concomitant lower serum albumin and 

vitamin D levels are associated with decreased 

objective physical performance among Japanese 

community-dwelling elderly. Gerontology. 2007 

Aug;53(5):322–8.  

10. Uemura K, Doi T, Lee S, Shimada H. Sarcopenia 

and low serum albumin level synergistically in-

crease the risk of incident disability in older adults. 

J Am Med Dir Assoc. 2019 Jan 1;20(1):90–3.  

11. Snyder CK, Lapidus JA, Cawthon PM, Dam TTL, 

Sakai LY, Marshall LM. Serum albumin in relation 

to change in muscle mass, muscle strength, and 

muscle power in older men. J Am Geriatr Soc. 2012 

Sep;60(9):1663–72.  

12. Astiyani RF. Pengaruh kadar albumin dan skor 

MNA terhadap massa otot pada pasien lansia 

dengan Diabetes Melitus. 2019.  

13. Riviati N, Setiati S, Laksmi PW, Abdullah M. 

Factors related with handgrip strength in elderly 



Correlation of Serum Albumin to Muscle Mass, Muscle Strength, and Physical Performance in Elderly 

 Vol.22 No.1 April 2023 27 

patients. Vol. 49, Acta Med Indones-Indones J 

Intern Med •. 2017.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 


