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Abstract: Background: Evidence on the risk of sarcopenia and associated factors in older adults with
type 2 diabetes (T2D) is lacking. We evaluate (1) the proportion of patients at risk of sarcopenia
in older adults with T2D; and (2) the factors associated with the risk of sarcopenia. Methods: We
conducted a cross-sectional study on T2D patients over 65 years referred to our outpatient clinic
and who carried out the yearly complication assessment visit. Eligible patients were administered
questionnaires during phone interviews for the risk evaluation of sarcopenia (SARC-F), the risk
evaluation of malnutrition (Mini Nutritional Assessment Short Form (MNA®-SF)), the adherence
to the Mediterranean diet (MEDI-quest), and the evaluation of physical activity (the International
Physical Activity Questionnaire short form). Results: A total of 138 patients were included in
the study, and 12 patients (8.7% (95% CI 4.6–14.7)) were at risk of sarcopenia. The mean SARC-F
score was significantly higher in women compared with men (2.1 ± 1.8 vs. 0.9 ± 1.4, respectively;
p < 0.001). The majority of patients identified at risk of sarcopenia compared with those not at risk
were women (75% vs. 30%, respectively; p = 0.003), had a higher proportion of neuropathy (50% vs.
19%, respectively; p = 0.027), a lower mean MNA®-SF score (11.6 ± 1.5 vs. 13.0 ± 1.4, respectively;
p = 0.001), a lower mean MEDI-quest score (5.2 ± 1.5 vs. 5.9 ± 1, respectively; p = 0.037), and were
more inactive (92% vs. 61%, respectively; p = 0.032). Conclusions: In a sample of older adults with
T2D, the risk of sarcopenia was identified in 8.7% (95% CI: 4.6–14.7) of the sample, and the main
factors associated were female gender, neuropathy, a lower MNA®-SF score, low adherence to the
Mediterranean diet, and low physical activity.
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1. Introduction

Sarcopenia is a pathological condition characterized by the gradual loss of skeletal
muscle mass, strength, and/or function [1]. Sarcopenia is associated with an increased risk
of poor outcomes such as falls, functional decline, frailty, and mortality [1].

Sarcopenia has received growing interest over the last years for the increase in life
expectancy, for its global diffusion, and for its strong relationship with several chronic
diseases [2], and it is now recognized as a distinct condition by an ICD-10-CM code
(i.e., M 62.84) [3].

Attention has been paid to sarcopenia in individuals with type 2 diabetes (T2D) [4] due
to the heavy impact that sarcopenia may have on these patients in terms of disability [5],
representing a further complication of diabetes [6]. In patients with T2D, older age and a
low body mass index have been shown to be significant risk factors for sarcopenia, as well
as microvascular complications, i.e., retinopathy and neuropathy [4]. In terms of lifestyle
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factors, T2D individuals with sarcopenia have considerably lower caloric and omega-3
fatty acid intakes as well as regular physical activity than those without this condition [4].

With regard to dietary habits, the majority of research on the association between
nutrition and sarcopenia has concentrated on the consumption of specific nutrients or
dietary groups, mainly protein [7–9]. The impact of more complex dietary patterns, such
as the Mediterranean diet, on sarcopenia has received less attention [10–13], and evidence
linking a decreased risk of physical frailty and sarcopenic symptomology with greater
adherence to the Mediterranean diet in older adults is sparse [10,14].

Sarcopenia is diagnosed by the presence of decreased muscle mass or quality, and
guidelines recommend the use of dual-energy X-ray absorptiometry and/or bioelectrical
impedance analysis to detect low muscle mass, and other methods such as magnetic
resonance imaging and computed tomography [1]. These tools might not be useful as
screening tests for the entire population of older adults, and are extremely expensive, time
consuming, and unworkable approaches, particularly in underserved clinical contexts.
Consequently, sarcopenia screening instruments such as questionnaires might represent a
valid option.

The use of the SARC-F questionnaire—validated in community healthcare and other
clinical settings [15], as well as for remote consultation [16]—could represent a valid tool
recommended by the European Working Group on Sarcopenia in Older People (EWGSOP)
to identify people at risk of sarcopenia [1].

The SARC-F might be useful and feasible, particularly in certain conditions, among
nursing home residents, for example, or considering extreme conditions characterized by
social restrictions and the reduction in medical resources. In this regard, medical remote
monitoring and consultation have gained relevance, as we have learned from the last
pandemic of COVID-19 and the related government restrictions imposed to counteract the
pandemic, and they could be suitable for every situation in the future that might limit the
availability of healthcare systems [17,18].

Currently, few studies, particularly those performed in the Asian population, have
investigated the risk of sarcopenia and its associated factors, showing that a higher SARC-F
score was associated with hospitalization, disability in the activities of daily living [19],
sleep disorders [20], and mild cognitive impairment [21] in older adults with T2D. Scant
evidence is available on the European population, in which the risk of sarcopenia has been
associated with female gender and respiratory and neurological diseases in older adults
without T2D [22,23], and no data, so far, are available with regard to Italian individuals.

Against this background, the aim of this exploratory cross-sectional study was to
evaluate: (1) the proportion of patients at risk of sarcopenia; and (2) the associated factors
(i.e., clinical parameters, lifestyle factors, adherence to the Mediterranean diet) in a sample
of older adults with T2D, followed in a diabetes outpatient clinic in southern Italy, in order
to provide evidence for possible prevention and therapeutic approaches.

2. Materials and Methods
2.1. Study Design and Participants

We conducted a cross-sectional study on T2D patients aged over 65 who underwent
the yearly complication assessment visit at the Diabetes Unit of Federico II University
of Naples from June 2020 to September 2020. In the study, patients with T2D who were
65 years old and over and able to answer the study questionnaires during phone interviews
were included. The exclusion criteria were the following: eating disorders, chronic diabetic
complications that potentially impact food intake (such as gastroparesis and atrophic gastri-
tis), history of alcoholism and substance abuse, acute or chronic diseases that significantly
impair health status, and conditions limiting data collection. Of the 217 patients with T2D
who underwent the yearly complication assessment visit, 154 were older adults meeting
the inclusion criteria; these patients were administered, between April 2021 and June 2021,
questionnaires during phone interviews in order to evaluate the risk for sarcopenia and
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malnutrition, dietary habits and adherence to the Mediterranean diet, and the evaluation
of physical activity.

The Ethics Committee of Federico II University approved the study protocol, which
was performed in accordance with the Declaration of Helsinki, and each participant pro-
vided written informed consent to the use of their clinical and laboratory data, and to being
included in the study.

2.2. Sample Size

The primary aim was to determine the proportion of patients at risk of sarcopenia in an
Italian sample of older adults with T2D. As there has been no study on the risk of sarcopenia
in older patients with T2D in Italy, we used the prevalence estimate (7.5%) for sarcopenia
among older adults without T2D, and with similar characteristics to our sample, from an
Italian survey [24]. The sample size was computed to be 107, at 5% precision and 95%
confidence level, and used the following sample size formula: n = Z2 × P × (1 − P)/d2,
where Z is the Z statistic for a level of confidence, P is the expected prevalence, and d is the
precision level.

2.3. Outcomes

The study outcomes included the proportion of patients at risk of sarcopenia according
to the SARC-F, and the evaluation of anthropometric, clinical, and nutritional factors,
including adherence to the Mediterranean diet, associated with the risk of sarcopenia.

2.4. Assessment of Clinical Parameters

The clinical parameters and screening for chronic complications of diabetes were eval-
uated during the yearly complication assessment visit from June 2020 to September 2020.

The assessment of chronic complications, according to a standardized protocol, in-
cluded a dilated eye exam for the detection of diabetic retinopathy; serum creatinine, eGFR,
and urine albumin excretion rate, which were used to evaluate nephropathy; standardized
cardiovascular reflex tests, used to examine the function of the autonomic nervous system;
parasympathetic and sympathetic nervous system activity, which were each measured by
measuring the variability of the heart rate during a deep breathing test (also known as the
“beat-to-beat variation test”); and an ankle reflex test, a Semmes–Weinstein monofilament
tactile perception test, and a bilateral vibration perception test, which were used to detect
peripheral neuropathy.

Smoking status was defined as smoking one or more cigarettes per day. Alcohol
consumption was defined as a dichotomic variable (drinkers and non-drinkers).

Data on weight, body mass index (BMI), comorbidities, and drugs taken were collected
from the medical records (data collected within 2–4 months prior to the phone interviews).
Height was determined by a bar-altimeter, waist circumference by an elastic meter, and
body weight by a mechanic balance (Seca 709). All measurements were taken with accuracy
to the nearest 0.1 kg and 0.1 cm, with the patient in light clothing and no shoes. BMI was
calculated as body weight in kilograms divided by the square of body height in meters.

2.5. Risk Evaluation for Sarcopenia

The risk evaluation for sarcopenia was assessed using the SARC-F, a five-item self-
report screening questionnaire [15]. The questionnaire evaluated the difficulties that partic-
ipants might have in performing some activities able to assess strength such as assistance
in walking, rising from a chair, and climbing stairs. For each item, there were three possible
answers—not problematic at all, somewhat problematic, and extremely problematic or
unable to do—that were awarded 0, 1, and 2 points, respectively. The last item regarded
the number of falls and is determined by asking participants how many times they have
fallen in the past year; 0 falls are scored 0, 1–3 falls are scored 1, and 4 or more falls are
scored 2. The total score ranges from 0 to 10, and the risk of sarcopenia is identified by a
score ≥4 [15].
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2.6. Risk Evaluation for Malnutrition

The risk evaluation for malnutrition was assessed using the MNA®-SF questionnaire
consisting of the assessment of anthropometric parameters (BMI, weight loss), questions on
global assessment (mobility), dietary habit evaluation (food intake), and health assessment
(neuropsychological problems and acute disease). For each question, there is a score
ranging from 0 to 3. A total score ≥12, between 11–8, and ≤7 identifies no malnutrition,
risk of malnutrition, and malnutrition, respectively [25,26].

2.7. Assessment of Dietary Habits and Adherence to the Mediterranean Diet

Dietary intake data were assessed by three 24-hour recalls (collected by phone inter-
views on two weekdays and on one weekend day) and calculated using the nutritional
software MetaDieta (Meteda s.r.l., Ascoli-Piceno). The adherence to the Mediterranean
diet was assessed using the MEDI-quest score [27], a food frequency questionnaire that
considers nine food categories: wholegrain cereals, legumes and nuts, fruit, vegetables,
meat, fish, foods rich in animal fat such as butter, cake, pastries, dairy products (not milk
and yogurt), alcohol intake, and olive oil. For fruit, vegetables, wholegrain cereals, legumes
and nuts, and fish (food groups typical of the Mediterranean diet), 1 point was assigned
to the highest category of consumption, 0.5 to the middle category, and 0 to the lowest
category. On the other hand, for meat and foods rich in animal fat (food groups not typical
of the Mediterranean diet), 1 point was assigned to the lowest category, 0.5 to the middle
category, and 0 points for the highest category of consumption.

For alcohol, 1 point was given for 1–2 glasses of wine/day, 0.5 points for 4 glasses of
wine/day, and 0 to those who did not drink alcohol. Finally, for olive oil, 1 point was given
for daily use, 0.5 point for 4–6 times a week, and 0 points for <4 times a week.

According to the scoring system of the MEDI-quest, four possible categories can be
identified: 0–3 (low adherence), 4–5 (unsatisfactory adherence), 6–7 (high adherence), and
8–9 (very high adherence) [27].

2.8. Assessment of Physical Activity

The physical activity of the patients was assessed by the International Physical Activity
Questionnaire short form (IPAQ-SF) [28], and according to the scoring system by the IPAQ
scoring protocol, three possible categories can be classified: inactive (<700 MET × week),
moderately active (700–2500 MET × week), and active (>2500 MET × week), according to
the scoring [28].

2.9. Statistical Analysis

Data are presented as mean ± standard deviation for continuous variables or frequen-
cies and percentages for categorical variables. The anthropometric and clinical parameters
of the participants, as well as nutritional and lifestyle factors, were compared according to
the risk of sarcopenia (not at risk/at risk) using an independent sample t-test for normally
distributed continuous data, and a Mann–Whitney U test for non-normally distributed
continuous data. The Fisher exact test was used for categorical variables. A p-value < 0.05
was considered statistically significant. Statistical analyses were performed using SPSS 26.0
software (SPSS/PC; IBM, Armonk, NY, USA).

3. Results
3.1. Characteristics of Participants and Risk of Sarcopenia

A total of 154 older adults with T2D met the inclusion criteria; of these, 16 were
excluded for missing data. A total of 138 (34% women) older patients with T2D were
included in the study. Their clinical and anthropometric characteristics are shown in
Table 1, as total sample and divided by gender. Women had a significantly higher BMI
(p = 0.001), lower body weight (p = 0.036), and consumed less alcohol (p = 0.042).
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Table 1. Main characteristics of the study sample.

Variables All Patients
(n = 138)

Men
(n = 91)

Women
(n = 47) p

Age (years) 72 ± 4 72 ± 5 72 ± 4 0.814
Body weight (Kg) 81 ± 13 82 ± 12 78 ± 14 0.036

BMI (Kg/m2) 29 ± 5 28 ± 4 31 ± 6 0.001
Waist circumference (cm) 102 ± 11 102 ± 10 102 ± 13 0.821

Duration of diabetes (years) 18 ± 9 18 ± 9 18 ± 11 0.612
Alcohol consumption (n, %) 85 (62) 62 (67) 23 (49) 0.042

Smoker (n, %) 33 (24) 23 (25) 10 (21) 0.678
SARC-F score (points) 1.3 ± 1.7 0.9 ± 1.4 2.1 ± 1.8 <0.001

Data are expressed as the mean ± standard deviation (SD), number (%). BMI: body mass index.

The mean SARC-F score in our sample was 1.3 ± 1.7, and it was significantly higher
in women compared with men (2.1 ± 1.8 vs. 0.9 ± 1.4, respectively; p < 0.001) (Table 1).

In total 12 patients out of 138, 8.7% (95% CI: 4.6–14.7) of the sample, had a SARC-F
score ≥4 and were defined as at risk of sarcopenia. The patients at risk of sarcopenia
compared with those not at risk were significantly different according to gender; in fact,
the majority of the patients identified as being at risk of sarcopenia compared with those
not at risk were women (75% (9 out of 12) vs. 30% (38 out of 126), respectively; p = 0.003).
The proportion of men and women identified in the sample as being at risk of sarcopenia
was 3.3% (95% CI: 0.7–9.3) and 19.1% (95% CI: 9.1–33.3), respectively.

Patients at risk of sarcopenia compared with those not at risk had a significantly
higher proportion of neuropathy (50% vs. 19%, respectively; p = 0.027); no other significant
differences were observed with regard to anthropometric and metabolic parameters among
the groups (Table 2).

Table 2. Anthropometric and clinical characteristics of the study sample according to the risk of
sarcopenia.

Variables Not at Risk of Sarcopenia
(n = 126)

At Risk of Sarcopenia
(n = 12) p

Women (n, %) 38 (30) 9 (75) 0.003
Age (years) 72 ± 5 72 ± 4 0.954

Body weight (Kg) 81 ± 12 75 ± 13 0.085
BMI (Kg/m2) 29 ± 5 29 ± 5 0.975

Waist circumference (cm) 102 ± 11 100 ± 12 0.508
Duration of diabetes (years) 18 ± 9 21 ± 10 0.294
Alcohol consumption (n, %) 80 (63) 5 (47) 0.231

Smoker (n, %) 29 (23) 4 (33) 0.708
Glucose-lowering drugs (n, %) 115 (91) 12 (100) 1.000

Rapid-acting insulin (n, %) 30 (29) 5 (47) 0.356
Long-acting insulin (n, %) 53 (42) 4 (33) 0.834

Antihypertensive drugs (n, %) 109 (87) 10 (83) 0.510
Lipid-lowering drugs (n, %) 107 (85) 10 (83) 0.602

Retinopathy (%) 25 (20) 2 (17) 1.000
Neuropathy (%) 24 (19) 6 (50) 0.027

Nephropathy (%) 31 (25) 2 (17) 0.719
Cardiovascular diseases (%) 47 (37) 2 (17) 0.211

Data are expressed as the mean ± standard deviation (SD), number (%). BMI: body mass index.

3.2. Dietary Habits, Risk of Malnutrition, Adherence to Mediterranean Diet, and Physical Activity
according to the Risk of Sarcopenia

The dietary habits of the whole sample show a low protein intake for ideal body weight
(0.9 ± 0.2 g/kg/day) compared to recommendations for older adults (1.0–1.2 g/kg/day [29])
(Table 3).
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Table 3. Daily energy and macronutrient intakes, MNA®-SF score, MEDI-Quest score, and Inter-
national Physical Activity Questionnaire Short Form score of the study sample in all patients and
according to the risk of sarcopenia.

Variables All Patients
(n = 138)

Not at Risk of Sarcopenia
(n = 126)

At Risk of Sarcopenia
(n = 12) p

Energy (Kcal/day) 1414 ± 342 1423 ± 345 1319 ± 295 0.314
Protein (g/kg) 0.9 ± 0.2 0.9 ± 0.2 0.9 ± 0.2 0.855
Protein (%TEI) 17 ± 3 17 ± 3 17 ± 3 0.920

Fat (%TEI) 35 ± 7 35 ± 6 34 ± 8 0.813
Carbohydrates (% TEI) 48 ± 7 47 ± 7 48 ± 10 0.835
Simple sugars (%TEI) 16 ± 5 16 ± 6 17 ± 5 0.455

Fibre (g/day) 16 ± 6 16 ± 6 16 ± 7 0.897
MNA®-SF score 12.9 ± 1.4 13.0 ± 1.4 11.6 ± 1.5 0.001

MEDI-Quest score 5.8 ± 1 5.9 ± 1 5.2 ± 1.5 0.037
IPAQ-SF score, inactive ‡ (n, %) 88 (64) 77 (61) 11 (92) 0.032

Data are expressed as the mean ± standard deviation (SD), number (%). TEI: Total Energy Intake; MNA®-
SF: Mini Nutrition Assessment Short Form. IPAQ-SF: International Physical Activity Short Form. ‡ Inactive:
<700 MET/week.

Although there were no differences in the dietary habits between patients at risk and
not at risk of sarcopenia, the mean MNA®-SF score in the patients at risk of sarcopenia
was significantly lower compared with patients not at risk of sarcopenia (11.6 ± 1.5 vs.
13.0 ± 1.4, respectively; p = 0.001) (Table 3). According to the MNA®-SF score, a normal
nutritional status was observed in 113 (82%) patients, while 25 (18%) were at risk of
malnutrition, and none was malnourished.

Data from the MEDI-quest show that the patients at risk of sarcopenia compared with
those not at risk had a significantly lower mean score (5.2 ± 1.5 vs. 5.9 ± 1, respectively;
p = 0.037). The majority of our sample was inactive (64%), and the patients at risk of
sarcopenia were significantly more inactive (92% vs. 61%, respectively; p = 0.032) (Table 3).

4. Discussion

In the present exploratory cross-sectional study, we have shown that in a sample
of older adults with T2D from a single diabetes outpatient clinic in southern Italy, the
risk of sarcopenia was identified in 12 patients out of 138, 8.7% (95% CI: 4.6–14.7) of the
sample, and the main factors associated with the risk of sarcopenia were female gender,
neuropathy, a lower MNA®-SF score, low adherence to the Mediterranean diet, and low
physical activity.

Many epidemiological studies, particularly those performed in Asian populations,
have shown that genetic factors, gender, ethnic background, and modifiable variables,
including malnutrition, socioeconomic status, physical inactivity, smoking, comorbidities,
hospitalization, and medications, are likely contributors to the development of sarcope-
nia [30,31]. Evidence on the prevalence of older adults at risk for sarcopenia and associated
factors in non-Asian countries is scarce [4].

In our study, older adults with T2D at risk of sarcopenia were 8.7% (95% CI: 4.6–14.7),
and the majority of the patients identified as being at risk of sarcopenia were women (75%,
9 out 12). The proportion of men and women identified in the sample as being at risk of
sarcopenia was 3.3% (95% CI: 0.7–9.3) and 19.1% (95% CI: 9.1–33.3), respectively.

The few studies evaluating the risk of sarcopenia according to the SARC-F in patients
with diabetes have shown a prevalence ranging from 19% to 29% [19–21] in Asian or mixed
American populations, with a higher prevalence in women compared with men (~26% vs.
~17%, respectively) [20,21]. In the European population, Milewska et al. identified a preva-
lence of the risk of sarcopenia in Polish older adults that doubled compared with our data
(18.6%), with a higher prevalence in women compared with men (22.3% vs. 13.2%, respec-
tively) [22]. Similar prevalence (10%–33%) was reported by Krzyminska-Siemaszko et al.,
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who identified a trend toward more frequent prevalence in women than in men (19.8% vs.
11.8%, respectively) [23].

It is important to underline that our study is the first performed in Italy to detect
the risk of sarcopenia using SARC-F in older adults with T2D, at least to our knowledge.
Thus, we cannot make any comparison, although our data seem to be in line with those
found in Italian older adults without T2D showing a risk of sarcopenia ranging from
7.5% to 9% [24,32]. The lower prevalence observed in our study might be related to the
exclusion of patients with chronic diseases severely affecting their health status and those
with mobility difficulties.

According to the last published algorithm, the SARC-F is recommended as the first
screening tool to identify individuals at risk of sarcopenia [1,33], and it has been validated
for remote consultation [16]. This aspect is of paramount relevance considering the impact
of the last COVID-19 pandemic and the government’s restrictions imposed to contain the
pandemic, and it can be appropriate for every circumstance that might restrict access to the
healthcare system in the future [34].

The SARC-F has also been validated in older adults with T2D [35], showing a high
specificity (men 85.8%, women 72.4%), low sensitivity (men 14.6%, women 33.3%), and
low negative predictive value (men 67.5%, women 86.2%) when the diagnostic criteria for
sarcopenia based on the EWGSOP guidelines were assumed as a reference [35]. Despite
its low sensitivity, through the identification of patients at risk of sarcopenia by short and
structured telephone interviews with the SARC-F, it is possible to select patients for whom
further tests might be performed in presence.

In our sample, the proportion of neuropathy was higher in patients at risk of sarcopenia
(50% vs. 19%, respectively), in line with current evidence showing a strong association
between diabetic neuropathy and sarcopenia with a pooled odds ratio of 1.62 (95% CI:
1.30–2.02) [36]. Various pathophysiological mechanisms have been proposed to explain the
relationship between peripheral neuropathy and the risk of sarcopenia in patients with
T2D, such as blood glucose control, an increase in advanced glycosylation end products,
oxidative stress, inflammation, and loss of motor units [7]. The early identification of
neuropathy in older adults with T2D might represent a further strategy to prevent and
delay sarcopenia.

In our sample, a lower MNA®-SF score was another factor associated with the
risk of sarcopenia. In this regard, sarcopenia and malnutrition are strongly associated,
and many patients present both conditions, configuring the malnutrition–sarcopenia
syndrome [37–39]. Growing evidence shows that malnutrition is extremely prevalent
in older adults [40,41], representing a major burden responsible for many pathological con-
ditions [42,43]. Furthermore, malnourished older adults are at risk of sarcopenia [37,44,45],
and evidence shows that older adults at risk of malnutrition have a higher risk of sarcopenia
(OR = 13.6; 95% CI: 1.55–11.38) [46]. Importantly, our data suggest that even a minimal
abnormality, as indicated by a small reduction in the MNA®-SF score, may represent a risk
factor for sarcopenia.

The risk of malnutrition was identified in 18% of the sample. Several studies have
estimated a 31%–55% risk of malnutrition in older patients with diabetes [47–51]. The
different prevalence could be explained by several factors, such as ethnicity, living, or
clinical conditions that might affect nutritional status. Considering more in-depth dietary
habits, the whole sample, independently of the risk of sarcopenia, had an inadequate protein
intake for ideal body weight (0.9 ± 0.2 g/kg/day) compared to the amount recommended
for older adults (1.0–1.2 g/kg/day) and for older adults who are malnourished or at risk of
malnutrition (1.2–1.5 g/kg/day) [29]. Several studies suggest that sarcopenia is associated
with inadequate dietary proteins, and a low protein intake is associated with lower muscle
mass [50–52].

Beyond single nutrient intake, research into the effectiveness of dietary patterns on
age-related health outcomes has become increasingly relevant, suggesting that overall diet
quality is linked to a lower risk of age-related diseases [53]. In this regard, in our study,
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the risk of sarcopenia was also associated with lower adherence to the Mediterranean
diet, in line with other studies reporting a significant association between Mediterranean
diet adherence and decreased risk of sarcopenia [14,54]. Of note, in the Mediterranean
countries, a progressive shift towards more Western dietary models is also occurring in
older adults [55], and adherence to the Mediterranean model should be encouraged in
this population. Including more traditional foods characterizing the Mediterranean diet,
i.e., fruits and vegetables, legumes, whole grains, extra virgin olive oil, fish, and dairy
products, has been shown to be particularly effective at restoring the recommended levels
of vitamins, antioxidants, polyunsaturated fatty acids, and fiber [55], which might mitigate
the factors associated with age-related muscle strength decline, including inflammation,
endothelial dysfunction, oxidative stress, and insulin resistance [10].

In our study, low physical activity was associated with the risk of sarcopenia; notably,
a high proportion of the sample was inactive (60% of the whole sample). Our findings
support the existing evidence available and suggest that the practice of physical activity is
a promising intervention to prevent and delay sarcopenia through well-known beneficial
effects such as the increase in muscle strength and mass, and the prevention of many
chronic diseases favoring sarcopenia [56]. Indeed, a meta-analysis of 25 studies revealed
that physical activity was associated with a significant decrease in the odds of sarcopenia
(OR = 0.45, 95% CI: 0.37–0.55) [57].

This study has some strengths, such as the use of validated tools to evaluate the
risk of both sarcopenia (SARC-F) and malnutrition (MNA®-SF), and the availability of a
medical record for all patients. However, some limitations should be reported: the small
sample size, and the corresponding small number of men and women identified at risk
of sarcopenia; the low sensitivity of the SARC-F; the cross-sectional nature of the study,
which does not allow the identification of cause–effect relationships; the fact that data
from a single study site would not reflect the nationwide risk of sarcopenia; and our data,
which refer to a single study centre of southern Italy, which may not be representative
of the general population of older adults with T2D. Furthermore, we excluded patients
with chronic disease severely affecting their health status and with mobility difficulties;
this might have resulted in an underestimation of patients at risk of sarcopenia. Finally,
the limitations of the phone interview should be considered. However, previous studies
showed that a well-structured and expertly managed 24 h dietary recall by phone can
provide an accurate estimate of macronutrient intake [58].

Active monitoring and remote care system evaluation might have a beneficial impact
on older adults with T2D living in self-isolation, promoting the achievement of optimal
physical and psychological well-being [59]. The identification of risk factors associated with
the risk of sarcopenia might suggest possible strategies for preventing sarcopenia in older
adults with T2D, such as promoting nutritional intake, adherence to the Mediterranean
diet, and physical activity, particularly in women. Furthermore, these patients will be
more likely to need care in the future, favoring the design of individual approaches able to
prevent further aggravation of sarcopenia and counteract the effects of isolation and social
distancing imposed, for example, by pandemics.

5. Conclusions

In conclusion, in a sample of 138 older adults with T2D, the risk of sarcopenia was
identified in 12 patients, 8.7% (95% CI: 4.6–14.7) of the sample, and the main factors as-
sociated were female gender, neuropathy, a lower MNA®-SF score, low adherence to the
Mediterranean diet, and low physical activity. According to the results of our study, a
screening test performed in remote consultation by short, structured telephone interviews
for the risk evaluation of sarcopenia and associated factors should be implemented, fol-
lowed by regular assessment in clinical practice to prevent or delay these deleterious
conditions, and by the implementation of adequate approaches focused particularly on
promoting adherence to dietary recommendations and regular physical activity. Future
epidemiological studies, using a larger sample size and considering an SARC-F version
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with a more suitable sensitivity for older adults with T2D, are needed to confirm the trends
found in our study.
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