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Introduction
In developed countries around the world, life expectancy is 

increasing. With aging, the frequency of diabetes and prediabetes 
increases. The Ministry of Health, Labour and Welfare (MHLW), 
Japan has a slogan representing “for people, for life, for the future”.1 
In a recent survey, 22.6% of people aged 65-74 and 21.5% of people 
aged 75 and over were strongly suspected of having diabetes. The 
characteristic of diabetes in the elderly is that it is not uniform and 
varies greatly among individuals.1 These include cerebrovascular 
accident (CVA) and coronary heart disease (CHD) as macroangiopathy, 
dementia, decreased ADL and frailty as geriatric syndrome. 

As regards to geriatric syndrome, a meta-analysis of prospective 
studies (n=144) was reported.2 Compared to the standard level, 
Alzheimer’s disease (AD) is 1.5 times more found and vascular 
dementia is twice compared to the standard level. The prevalence 
of mild cognitive impairment (MCI) has been found more. Several 
impaired situations of memory, execution function, information 
processing ability and attention are about 1.5 times higher, and are 
easily impaired.2 Several types of frailty are present from medical, 
psychological, and social points of view. In particular, diabetes has 
been characterized for its higher ratio of frailty.

In a meta-analysis, the risk of developing diabetic frailty is 1.48 
times.3 Some risk factors of frailty are hypoglycemia,4 hyperglycemia,5 
functional disability6 and macroangiopathy.7 These risk factors have 
been the same for developing dementia and increasing the probability 
of long-term care, impaired quality of life (QOL), activity of daily 
living (ADL) and death. 

There are several reports of frailty risk factors. In the adult changes 
in thought study, 1848 elderly people were followed up for 4.8 years.8 
As a result, there is a relationship between frailty and HbA1c level, 
and the Hazard ratio (HR) is the lowest (1.0) at HbA1c 7.6% (mean 
blood glucose 170 mg/dL). The correlation curve showed the result 
of U-shaped-type graph. HbA1c 6.9% (150 mg/dL) had HR 1.41 and 
HbA1c 8.2% (190 mg/dL) had HR 1.30. Various methods have been 
reported for the evaluation method of frailty. It usually includes items 
such as weight loss, general malaise, weakness, decreased activity, 
and decreased walking speed. About 3 items have been diagnosed 
with frailty and 1-2 items have been diagnosed with pre-frailty.9 The 
relationship among frailty, body composition and its target value 

were investigated. The protocol included the number of the subjects 
as 343 cases, in which female cases were 76%. As a result, age was 
a significant independent variable in the female. On the other hand, 
body fat mass showed the correlation with frailty, associated with the 
cutoff value of 27.6%.10

A systematic review was conducted for association of diabetes 
and sarcopenia risk.11 Using PubMed, CENTRAL and Scopus 
databases, 15 studies including 1832 cases with type 2 diabetes (T2D) 
and 1159 sarcopenia cases were analyzed. T2D patients showed 
higher sarcopenia risk in comparison with euglycemic subjects 
(OR 1.55 [1.25-1.91], p<0.001). Furthermore, T2D revealed lower 
muscle strength and performance than euglycemic cases. Frailty 
and sarcopenia are associated with protein intake and mortality 
for the patients. Two prospective studies were analyzed in diabetic 
patients.12 As a protocol, 2494 T2D cases from the Japan Diabetes 
Complications Study (JDCS)13 and the Japanese Elderly Diabetes 
Intervention Trial (J-EDIT).14 Protein intake amount per body weight 
per day was divided into quartile groups. The Hazard ratio (HR) for 
the lowest quartile mortality per body weight was 2.26 ([1.34-3.82], 
p=0.002) compared to the highest quartile. By subgroup analyses, 
significant relationships were found between lower protein intake and 
higher mortality in cases for >75 years and < 65 years. Furthermore, 
significant association was found between protein intake amount and 
mortality degree especially for diabetic cases with age 75 and older. 

The MID-Frail study was a RCT for evaluation of a multimodal 
intervention in frail and prefrail T2D people. Subjects were 964 patients 
which were allocated for usual care group (UCG) or intervention 
procedures group (IG).15 For assessment for changes in functional 
performance after a year, Short Physical Performance Battery (SPPB) 
scores were used. As a result, IG showed 0.85 points higher SPPB 
scores compared with UCG. Using the value of incremental cost-
effectiveness ratio (ICER), the mean saving by intervention would be 
428 EUR per year per patient. 

For elder T2D patients, glycemic target has been based on 
ADL, multimorbidity and cognition. However, its evidence of these 
relationships seemed to be limited. From J-EDIT study, 843 elder 
diabetes case were followed up for 6 years and several associations 
among all-cause mortality and functional categories were analyzed.16 
As a result, 64 mortalities were found during 6 years. Cases were 
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Abstract

Frailty, sarcopenia, geriatric syndrome and diabetes have been in focus. Several types 
of frailty are present from medical, psychological, and social points of view. The risk of 
developing diabetic frailty is 1.48 times for meta-analysis. By a systematic review of 15 
studies, type 2 diabetes (T2D) patients showed higher sarcopenia risk with odd ratio (OR) 
1.55. Concerning the relationship of senile frailty and body composition, male body fat 
mass correlated with frailty associated with cut off value of 27.6%. Protein intake amount 
per weight per day was divided into quartile groups. Hazard ratio of mortality for lowest/
highest quartile was 2.26. In conclusion, geriatric syndrome may bring generalized various 
influence to each subject. For patient-centered practice of medicine, personalized medical 
practice would be required and recommended from now on.
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divided to 3 categories by using Barthel index (BI), Mini-Mental 
State Examination (MMSE) and Tokyo Metropolitan Institute 
of Gerontology Index of Competence. The HRs for mortality in 
categories II and III per I showed 1.83 [1.06-3.14] (p=0.030) and 
3.05 [1.12-8.26] (p=0.029), respectively. Consequently, functional 
categories may predict all-cause of mortality in elder diabetic patients. 

Conclusion
In conclusion, recent crucial topics concerning geriatric syndrome, 

diabetes, frailty, sarcopenia, as well as various evidence from several 
important investigations were introduced in this article. American 
Diabetes Association (ADA) has presented latest adequate diabetes 
guideline in Jan 2022.17 Among them, diabetic standard care for 
older adults associated with geriatric syndrome would be included.18 
Geriatric syndrome may bring generalized various influence to each 
subject who seemed to have arteriosclerotic diseases. For patient-
centered applicable practice of medicine in various care and cure 
circumstance, personalized medical practice would be required and 
recommended from now on. General commentary described here will 
become hopefully significant reference in actual clinical medicine and 
research in the future. 
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