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Three quarters of the elderly population has pre-diabetes or 
diabetes.



Physiological Changes in Older Adult



Diabetogenic effects of ageing

Ahmed H. Abdelhafiz et Al, “Diabetes, Nutrition, and Exercise”, ClinGeriatrMed –
(2015)



Diabetes phenotype in old age

Ahmed H. Abdelhafiz et Al, “Diabetes, Nutrition, and Exercise”, ClinGeriatrMed –
(2015)



Management and treatment of type 2 diabetes



Nutritional status

“Nutritional status is the condition of the body resulting from the intake, 
absorption and utilization of food, as well as from factors of pathological 

significance. Nutritional status assessment usually includes anthropometric, 
dietary and biochemical measurements, clinical history and physical and 

other data” (World Health Organization, 1973)





Nutritional problems of diabetic elderly

SidItalia « glicemia e senilità 2018»



Undernutrition: Definition and Causes

Ahmed H. Abdelhafiz et Al, “Diabetes, Nutrition, and Exercise”, ClinGeriatrMed –
(2015)



Malnutrition

“A state of nutrition in which a deficiency, or excess, of energy, protein and
micronutrients causes measurable adverse effects on tissue/body form (body
shape, size and composition) and function, and clinical outcome”

Stratton R, Green C, Elia M. Scientific criteria for defining malnutrition. Disease related malnutrition: an evidence-based approach to treatment. UK: CABI 
Publishing; 2003. p. 1–34

Undernutrition Obesity



Malnutrition (2)

Hasna Ballaziri, Nassim Essabah Haraj, Siham El Aziz, et al. Nutritional Status Assesment of of The Type 2 Elderly Diabetic Patient. Diabetes Complications. 2019

The prevalence of malnutrition in elderly diabetic patients in hospital varies from 
5.3 to 22.8%. 

The diabetes as a risk factor for malnutrition

Elderly diabetic patients’malnutrition increase morbidity and mortality, so it is 
important to evaluate their nutritional status in order to detect and treat an 
early malnutrition state for a better overall management.



Sarcopenia: An intermediate step between diabetes and frailty



This systematic review and meta-analysis indicated that sarcopenia and diabetes can be 
bi-directionally associated, even if the findings are mainly based on crossectional and 
case control studies. People with diabetic complications reported a signifcatly higher 
presence of sarcopenia compared to diabetic participants without complications.



Triad of interrelationships among sarcopenia, frailty and diabetes

AJ Sinclair, Journal of Diabetes and Its Complications 2017



Some benefit is also found with the supplementation of essential amino acids (EAA), 
including supplements based on leucine and HMB (beta-hydroxy beta-methylbutyric acid). 
Although, the authors conclude, there are no consistent data to recommend its use for 
patients with sarcopenia. 



SPRINTT is a phase III, multicenter RCT 
aimed at comparing the efficacy of a 
MCI, based on long-term structured 
physical activity, nutritional 
counseling/dietary intervention, and an 
information and communication 
technology intervention, versus a 
healthy aging lifestyle education 
program designed to prevent mobility 
disability in 1500 older persons with 
physical frailty and sarcopenia who will 
be followed for up to 36 months. 

Aging Clin Exp Res (2017) 29:89–100 DOI 10.1007/s40520-016-0715-2



Obesity in the older adults with diabetes

Obesity in the elderly: More complicated than you think doi:10.3949/ccjm.81a.12165

Type 2 diabetes is a worldwide epidemic associated with obesity 

Because of age-related changes in body composition and reduced energy 
requirements and expenditure, recommendations for the young and middle-aged 
should not be applied directly to older adults. 

Modest Intentional weight loss should be recommended to high-risk older adults, 
including those with cardiovascular disease, type 2 diabetes mellitus, and 
metabolic syndrome, because the absolute risk of death and morbidity is higher in 
this group. 



Sarcobesity

E.B. Parr et al. / Maturitas 74 (2013) 109–113



Possible Consequence of sarcopenic obesity in the Elderly

Zamboni et al. 2008



STUDY DESIGN:  CHAMP is an 
epidemiological study 
PARTECIPANTS: 1486 mens aged70 
years and older.
AIM OF STUDY: Investigate longitudinal 
associations between sarcopenic
obesity and its components with bone 
mineral density (BMD) and incident 
falls and fractures in Australian 
community-dwelling older men.

This prospective population‐based study demonstrated that sarcopenic obese older men 
had significantly higher 2‐year fracture rates compared with non‐sarcopenic non‐obese 
counterparts.



DESIGN: Prospective cohort study. 

PARTICIPANTS: Men aged 60–79 
years (n = 4,252). 

MEASUREMENTS: Baseline waist
circumference (WC) and midarm
muscle circumference (MAMC) 
measurements were used to classify
participants into four groups:
1. sarcopenic, 
2. obese, 
3. sarcopenic obese, 
4. or optimal WC and MAMC.

Sarcopenia and central adiposity were associated with greater cardiovascular mortality and 
all causes mortality. Sarcopenic obese men had the highest risk of all-cause mortality but 
not CVD mortality. Efforts to promote healthy aging should focus on preventing obesity 
and maintaining muscle mass. 

OBJECTIVES: To examine associations 
between sarcopenia, obesity, and sarcopenic
obesity and risk of cardiovascular disease (CVD) 
and all-causes mortality in older men

DOI: 10.1111/jgs.12652



Sarcobesity: Strategy of treatment

Reduce abdominal 
circumference

Dietary restriction Supplement 
protein intake

Exercise

Preserve strength 
and muscle mass



Diabetes, Nutrition and Exercise

Obesity in the elderly: More complicated than you think 
doi:10.3949/ccjm.81a.12165

The best way to avoid losing lean body mass and to preserve bone density during weight
loss is to include a program of resistance-training exercises.



Exercise in older people with diabetes

Aerobic exercise Resistance exercise

Exercise training  is an important part of diabetes prevention and management to improve
body composition, insulin resistence and  glucose control

Ahmed H. Abdelhafiz et Al, “Diabetes, Nutrition, and Exercise”, ClinGeriatrMed –
(2015)

Recruitment of large groups of muscles

Includes activities such as walking, cycling,
swimming, or jogging (may not be suitable
for all older people because of the high
prevalence of comorbidities such as
arthritis, cardiovascular disease, peripheral
vascular disease, neuropathy, and poor
mobility)

Recruitment of single muscle group 
(Use of muscular strength to lift a 
weight or to move a load).

It may be a safer alternative for 
these patients



Nutrition and exercise interaction

Ahmed H. Abdelhafiz et Al, “Diabetes, Nutrition, and Exercise”, ClinGeriatrMed – (2015)

The synergistic effects of nutrition and 
exercise can play an important role in 
diabetes prevention and glucose control.



MID-Frail is a major new international research 
study examining the effectiveness of combining 
optimised medical management with exercise 
and dietary programmes to maintain function 
and quality of life in people aged 70 years and 
over who have Type 2 diabetes.

After 12 months, IG participants had mean SPPB scores 0.85 points higher than those in the UCG 
(95% CI, 0.44 to 1.26, P < 0.0001). Estimates suggest a mean saving following intervention of 
428.02 EUR (2016) per patient per year, with ICER analysis indicating a consistent benefit of the 
described health care intervention over usual care. No statistically significant differences 
between groups were detected in any of the other secondary outcomes.

We have demonstrated that a 12 month structured multimodal intervention programme across several 
clinical settings in different European countries leads to a clinically relevant and cost-effective improvement 
in the functional status of older frail and pre-frail participants with type 2 diabetes mellitus.



Micronutirients: Vitamins



N Engl J Med 2019; 381:520-530
DOI: 10.1056/NEJMoa1900906



Vitamin B12 deficiency in patients with type 2 diabetes

Large observational studies (6–8) and systematic reviews (9–11) subsequently concluded 
that metformin use was associated with significantly lower vitamin B12 status. 

The aim of this study therefore was to investigate the impact of hyperglycemia and 
metformin use on all relevant B vitamin biomarkers and examine their associations with 
cognitive outcomes in older adults. 

Fortified foods can provide a bioavailable source of B vitamins and may be beneficial for 
maintaining better cognitive health in older adults with, or at risk of diabetes, but this 
benefit must be confirmed in an intervention trial. 



MNT: General recommendation



REVIEW published: 28 August 2019
doi: 10.3389/fnut.2019.00138

The protein intake recommendations in older adults are currently insufficient at 0.8 
g/kg/day, despite many groups advocating for increased requirements of 1.0–1.2
g/kg/day in older adults and 1.2–1.5 g/kg/day in those who are at risk of malnutrition.

The evidence to date does support a role for higher protein intakes to attenuate declines 
in muscle mass and IS, particularly when combined with resistance exercise.



Take home message

Approximately one-quarter of people over the age of 65 years have diabetes and one-half of 
older adults have prediabetes, and this proportion is expected to increase rapidly in the 
coming decades.

Because age-related body composition changes lead to reduced muscle mass and insulin 
resistance and diabetes phenotype in old age is associated with both malnutrition leading to 
frailty and physical inactivity leading to disability, older people with diabetes potentially 
benefit most from lifestyle modifications through nutrition and exercise training 
interventions.

The goal of nutritional therapy is to maintain a good metabolic profile and achieve optimum 
body weight.



«… Il solo mangiare non consente di mantenere un uomo in 
buona salute. Deve anche fare esercizio fisico. Perché sebbene il 
cibo e l’attività fisica posseggano opposte qualità, lavorano di 
concerto per produrre la salute…»

Corpus Hippocraticum (460-377 a.C.)







Humanity’s Aging

Global Health and Aging. WHO. October 2011
Eurostat 2018

Age < 65

Age > 65



Management and treatment of type 2 diabetes



The goal of Nutritional Therapy

The goal of nutritional therapy is to maintain a good metabolic profile and achieve 
optimum body weight.



Diabetic complications worsen with vit. D deficiency

Siditalia « glicemia e senilità 2018»
DIABETES CARE, VOLUME 29, NUMBER 3, MARCH 2006


