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Observational study on the relationship between sarcopenia and elderly
diabetic patients

Junya Hara

Objectives: It has been reported that sarcopenia often occurs in patients with diabetes
mellitus. However, to date it has not been clarified whether sarcopenia is possibly
related to severity of the disease, glycemic control, skeletal muscle volume reduction,
and/or muscle weakness in elderly diabetic patients. Furthermore, the blood level of
vitamin D in elderly diabetic patients has not been studied yet. The present study was
undertaken to investigate the prevalence of sarcopenia in elderly diabetic patients and
the related factors , and examine the relationship of the blood 25-OH vitamin D
concentration to skeletal muscle mass, muscular strength, and five times sit-to-stand
test.

Methods: A total of 36 outpatients with type 2 diabetes mellitus who were 65 years of
age or older (23 males and 13 females) were enrolled in this study, and divided into four
groups according to gender and age (below 74, and above or equal to 74 years old).

The prevalence of sarcopenia was determined according to the cutoff values of the
ASIAN Working Group for Sarcopenia (AWGS). The five times sit-to-stand test was
used as a substitution for walking speed test. The prevalence of a decrease in blood
25-0OH vitamin D concentration (less than 20 pg/mL) was also determined. The present
study examined relationships of prevalence of sarcopenia or hypo-vitamin D, with
HbAlc, CPR index (CPI), skeletal muscle index (SMI), grip strength, five times
sit-to-stand test, body mass index (BMI), fat free mass index (FFMI), and calf
circumference.

Results: A decrease in SMI was found in 21.7% male and 38.5% female patients, and
the muscle weakness of grip strength, in 43.5% male and 30.8% female patients,
respectively. The prevalence of sarcopenia was 17.4% in males and 15.4% in females; a
decrease in blood 25-OH vitamin D levels occurred in 40.9% and 76.9%, respectively.
SMI, FFMI, brachial muscle circumference, body fat percentage, abdominal girth,
obesity degree, eGFR, and Geriatric Nutritional Risk Index (GNRI) were significantly
higher in males under 74 y.o. than in those 74 and older, but in women, there were no
differences in those values between the two groups according to age. There was no
difference in grip strength according to age of either gender. The circumference of the
calves was higher in females under 74 years than in those over 74 years (p <0.05).
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Multiple regression analysis using SMI as a dependent variable revealed a relationship
with grip strength (p = 0.029) or elderly person's nutritional risk index (GNRI) (p =
0.008) in males (multiple correlation R?> = 0.381), and a relationship with GNRI in
females (p = 0.007) (multiple correlation R? = 0.452). Multiple regression analysis using
grip strength as a dependent variable revealed a relationship with HbAlc (p = 0.024) or
SMI (p = 0.002) in males (multiple correlation R? = 0.315), and a relationship with
HbAlc (p = 0.007), and five times sit-to-stand test (p = 0.017) (multiple correlation R?
= 0.258). Multiple regression analysis was conducted using five times sit-to-stand test
as dependent variables showed no relationship with any variables in males or females.
Discussion: Patients with dynapenia have muscle weakness without muscle reduction,
and elderly patients with diabetes mellitus suffer more dynapenia than sarcopenia. Most
female elderly patients with diabetes mellitus had a reduced level of blood 25-OH
vitamin D concentration. In males, the prevalence of sarcopenia, skeletal muscle mass,
and upper arm muscle circumference, was correlated with aging. In males, SMI was
related to grip strength and calf circumference. In females, insulin secretion ability was
related to blood vitamin D levels and to the five times sit-to-stand test.
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