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Abstract  

Background:  Sarcopenia is a well known geriatric syn-
drome but few studies address its prevalence among elderly  

with type 2 diabetes mellitus (T2DM). The etiology of sarco-
penia is multi-factorial including related changes in the  

musculoskeletal, cellular and tissue structure and function.  

Skeletal muscles are involved in glucose metabolism and its  
impairment leads to insulin resistance. In the same context  
decrease in the skeletal muscle mass is the main contributor  

to sarcopenia. Therefore both diabetes and sarcopenia are  

related. Sarcopenia and diabetes both may lead to disability  
and premature mortality.  

Aim of Study:  This study aimed to determine the prevalence  

of sarcopenia among the elderly Egyptian patients with T2DM.  

Patients and Methods:  This study was conducted on 86  
adults with T2DM aged 60 years. Socio-demographical data  

was collected, geriatrics assessment were done, glycated  

hemoglobin (HbA1c) and lipid profile were done for the  
studied cases. Sarcopenia was defined using the European  

Working Group for Sarcopenia in Older People (EWGSOP)  
criteria [1] .  

Results:  The proportion of elderly with T2DM with sar-
copenia was 24.4%. Male sex and BMI showed statistically  
significant correlation with sarcopenia (p-value=0.005 and p  
-value=0.046 respectively). HbA1C, lipid profile, TSH level  

were not significantly associated with sarcopenia. Statistically  

insignificant correlations were obtained between diabetes  

treatment, diabetes complications, associated co-morbidities  

and sarcopenia (p-value=0.378, p-value=0.716 and p-value=  
0.907) respectively. In addition, no statistically significant  

correlation was found between the different treatment modal-
ities (oral antidiabetic drugs (OAD), insulin or both) and  

sarcopenia in our study.  

Conclusion:  The current study showed that the prevalence  
of sarcopenia among ambulatory Egyptian geriatric population  

aging 60 years and more was 24.4%. Male sex and BMI  

showed significant association with sarcopenia. HbA1C, lipid  

profile, TSH level was not significantly associated with  
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sarcopenia. Different diabetes complications and different  

treatment modalities for diabetes showed no statistically  

significant association with sarcopenia.  
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Introduction  

SARCOPENIA  is a term used to describe the age  
related loss of skeletal muscle mass and related  

loss of the power and function [1,2] . Studies among  
the elderly population showed that around 10% of  

the elderly are prone to have sarcopenia [3] . The  
etiology of sarcopenia is multifactorial and related  

to age related changes in the mus culo skeletal,  

cellular and tissue structure and function. These  
factors include hormonal, neurological, immuno-
logical and metabolic changes [4] .  

Both diabetes and sarcopenia negatively affects  
older people and contributes to premature mortality,  

hospitalization and disability [4,5,6] . Skeletal muscle  
is a cornerstone when it comes to glucose metab-
olism as well as defining sarcopenia. Skeletal  

muscles are involved in glucose metabolism and  
its impairment leads to insulin resistance. In the  
same context decrease in the skeletal muscle mass  

is the main contributor to sarcopenia. Therefore  

both diabetes and sarcopenia are related [7,8] .  

Advances in the management of diabetes mel-
litus lead to increased prevalence of diabetes spe-
cially in the older people. Advances in diabetes  
research and diabetes-related complication high-
lighted the increased prevalence of frailty and  

sarcopenia as another diabetic complications in  
the elderly T2DM patients. Nowadays they became  

areas of new research interest [9,10] .  
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According to epidemiological studies, diabetes  

is involved in accelerated reduction of physical  

performance and muscle strength parameters, there-
fore lead to sarcopenia while conversely, the sar-
copenic patients have higher sedentary behavior  

which increase the risk for diabetes [11-14] .  

Studies among T2DM elderly patients revealed  
that diabetic complications and the type of medi-
cation the patients received influenced the incidence  

of sarcopenia in T2DM elderly patients [15-17] .  
Since diabetes and sarcopenia are inter-related, we  
aimed to study the prevalence of sarcopenia among  

the Egyptian elderly with type 2 diabetes mellitus  
(T2DM).  

Material and Methods  

Subjects:  

This is a cross-sectional study. The study pop-
ulation included 86 Egyptian type 2 diabetic pa-
tients diagnosed with T2DM for at least 1 year  
(treated with any treatment modality; oral hypogly-
cemic drugs, insulin or both together) aged 60-89  

years old. This was done through a stratified random  

sampling from the outpatient clinic of internal  

medicine clinic at Kasr Al-Ainy Hospital, Cairo  

University. The study was performed from Decem-
ber 2019 till November 2020.  

We excluded the patients with known risks  

which hinder sarcopenia assessment; such as history  

of stroke, carpal tunnel syndrome, severe hip or  

knee osteoarthritis, use of walking aid and physical  

disabilities that affect hand-grip or walking.  

Research protocols were approved by the med-
ical ethics committee of Kasr Al-Ainy Medical  

School, Cairo University. After obtaining patients'  

informed consent, study questionnaire was filled  

to collect their demographic and clinical informa-
tion about the duration of diabetes, presence of  

diabetic micro or macrovacular complications and  
presence of associating co-morbidities.  

Anthropometric assessment was performed to  
measure height, weight, BMI was measured by  

bio-electrical impedance analysis machine (OM-
RON BF511 {HBF-511T-E}), waist and hip cir-
cumference. Fasting lipid profile (LDL-C, HDL-
C&TG) were done using an automated chemistry  

auto analyzer. HbA 1 C was done for the studied  
cases.  

Geriatric Assessment was done for the studied  

cases including mini nutritional assessment (MNA),  
mini mental state examination (MMSE), katz index  

of independence in activities of daily living and  
clinical frailty score.  

Mini-nutritional assessment:  
The Mini Nutritional Assessment (MNA) is a  

non-invasive and validated questionnaire done by  
the investigator to evaluate nutritional status in  
elderly people. With this scoring, sensitivity was  
found to be 96%, specificity 98% and predictive  
value of 97% [18,19] .  

MNA is classified in three groups:  

-  <17: Malnourished  
-  >17 and <24: At risk of malnutrition.  

-  >24: Well-nourished, with a maximum of 30.  

Mini-Mental State Exam (MMSE):  

Mini-Mental State Examination (MMSE) is a  
30-point questionnaire that is used extensively in  
clinical and research settings to measure cognitive  

impairment [20] .  

Katz Index of Independence in Activities of  

Daily Living (ADL):  

The ADL scale assesses the functional status  
of patients using dichotomus rating (dependant/  

independent) of six ADLs in hierarchial order of  

decreasing difficulty as listed: Bathing, dressing,  

toileting, transferring, continence & feeding. The  
scale is out of 6, where 6 is considered independent  

in all activities while 0 is considered completely  
dependant [21] . Fig. (3).  

Clinical frailty scale:  
The Clinical Frailty Scale (CFS) was introduced  

in the second clinical examination of the Canadian  
Study of Health and Aging (CSHA) as a way to  
summarize the overall level of fitness or frailty of  
an older adult after they had been evaluated by an  

experienced clinician [22] .  

The sarcopenia assessment was performed.  

Body muscle mass was measured using a bio-
electrical impedance analysis machine (OMRON  
BF511 {HBF-511T-E}). The skeletal muscle index  

was then calculated as body muscle mass / height 2 .  
Six-meter gait speed was calculated bymeasurement  

of the average time taken for the subject to walk  
along a straight distance of six meters at usual  

walking speed. Six-meter gait speed reflects muscle  

performance. Handgrip strength was measured  

twice on each hand, using a hand grip dynamometer.  
To diagnose sarcopenia, European Work Group for  
Sarcopenia (EWGSOP) criteria was used [1] . There  
should be low muscle strength (hand grip strength  
<30kg in males and <20kg in females), low muscle  
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mass (skeletal muscle index <8.87kg/m 2  in males  
& <6.42kg/m2  in females) and low physical per-
formance (six meter gait speed <0.8m/s) [1] .  

Statistical analysis:  

Data were coded and entered using the statistical  

package for the Social Sciences (SPSS) version  

26 (IBM Corp., Armonk, NY, USA). Data was  
summarized using mean and standard deviation  

for quantitative variables and frequencies (number  

of cases) and relative frequencies (percentages)  

for categorical variables. Comparisons between  

groups were done using unpaired t-test in normally  
distributed quantitative variables while non-
parametric Mann-Whitney test was used for non-
normally distributed quantitative variables. For  

comparing categorical data, Chi square ( x2
) test  

was performed. Exact test was used instead when  

the expected frequency is less than 5. p-values less  
than 0.05 were considered as statistically signifi-
cant.  

Fig. (1): Mini-Nutritional Assessment questionnaire.  



Fig. (2): Mini-Mental State Examination (MMSE).  

Fig. (3): Katz Index [21] .  
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Fig. (4): Clinical Fraility Scale [22] .  

Results  

Data were extracted from 51 females (59.3%)  
and 35 males (40.7%) and their age ranged from  

60-89 years, with a mean age of years 64.42  

(±4.99 SD). BMI ranged from a minimum of  
19.5Kg/m2  to a maximum of 45 Kg/m 2  with a  
mean of 30.46 (±5.28Kg/m 2  SD). The participants  
socio–demographic, anthropometric measures,  
sarcopenia assessment tools, geriatrics' assessment  

tools,their biochemical parametersare summarized  

in (Table 1).  

94.2% of the cases had low muscle strength,  
32.6% had low muscle mass, & 58.1% had poor  

physical performance, (Fig. 5), corresponding to  

81, 28 & 50 cases respectively. (Fig. 6) show the  

results of the Mini-Nutritional Assessment (MNA)  
among the studied cases. 12 cases were normal,  
61 cases had risk for malnutrition & 13 cases were  
malnourished which reflects 14.0%, 70.9%, 15.1%  

of the studied population respectively. The preva-
lence of sarcopenia was 24.4% which accounts for  

21 cases (Fig. 7).  

A statistically non-significant correlations were  

obtained between age, (p-value=0.720), weight  
(p-value=0.074), waist circumference ( p-value  
=0.210), hip circumference ( p-value=0.103) and  
sarcopenia. The mean height in subjects who had  
sarcopenia was 1.66±0.11 meters , while in subjects  

who didn't have sarcopenia was 1.60±0.08 meters;  

hence there was a statistically significant correlation  

between height and sarcopenia ( p-value=0.019)*  

(Table 2). There is a statistically significant positive  
correlation between BMI and sarcopenia ( p-value  
<0.001 * *); the mean BMI in the studied population  
who had sarcopenia was 26.96±4.61kg/m2 ; while  
in the population who didn't have sarcopenia was  

31.59±5.00kg/m2  (Table 2).  

Amongst the 21 elderly with sarcopenia in our  
study, 5 had well controlled HbA1C level, 5 were  
fairly controlled while 11 were poorly controlled,  

accounting for 23.8%, 23.8% & 54.2% respectively.  

In the subjects who didn't have sarcopenia, 17 had  
good controlled HBA1C level, 9 were fairly con-
trolled and 39 were uncontrolled, reflecting 26.2%,  
13.8% & 60.0% respectively. The mean HbA1C  

level of the cases that had sarcopenia was 8.61±2.54  

and the subjects who didn't have sarcopenia the  

mean level was 8.62±2.47. There was no statisti-
cally significant correlation between HBA1C level  
and sarcopenia (p-value=0.995) (Table 2). Similarly,  
correlation between lipid profile and sarcopenia  
showed statistically non-significant correlations  

between HDL-C, LDL-C, TGs and sarcopenia ( p-
value=0.421, p-value=0.196 and p-value=0.053  
respectively). In our study, we found statistically  

non-significant correlations between MNA, MMSE,  
Katz index, frailty score and sarcopenia in the  

studied geriatric population (p-value=0.083, p-
value=0.493, p-value=0.329 and p-value=0.898)  
respectively.  

In our study 35 males were included, 16 of  

them had sarcopenia (45.7%) and 19 didn't have  
sarcopenia (54.3%). On the other hand, 51 females  
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were included, 5 of whom had sarcopenia (9.8%)  
and 46 didn't (90.2%). Strong positive correlation  
was obtained between sarcopenia and gender var-
iation (p-value <0.001**) (Table 3).  

The therapeutic lines of treatment included  
either oral anti-diabetics (52.3%) or insulin (32.6%)  

or both (15.1%). 55.8% of which (48 patients)  

suffered from diabetes microvascular complications  

(diabetic nephropathy, neuropathy, retinopathy) &  

macro-vascular complications (coronary heart  

disease and peripheral vascular disease), on the  
other hand 44.2% (38 patients) didn't experience  

diabetes complications. 53.5% of the studied cases  

had associated co-morbidities (hypertension, dys- 
lipidemia, ischemic heart disease) while 46.5%  
didn't. Statisticallyinsignificant correlations were  
obtained between diabetes treatment, diabetes  

complications, associated co-morbidities and sar- 
copenia (p-value=0.378, p-value=0.716 and p - 
value=0.907) respectively. In addition, no statisti- 
cally significant correlation was found between  
the different treatment modalities (OAD, insulin  
or both) and sarcopenia in our study. (Table 3).  

Table (1): The socio-demographic, anthropometric measures,  
sarcopenia assessment tools, geriatrics' assessment  

tools, biochemical parameters among the studied  

cases.  

Variables  (Mean±SD)  

Age (years)  64.42±4.99  

Diabtes duration (years)  13.70±7.60  

Weight (kg)  79.17±13.14  

Height (m)  1.62±0.09  

BMI (kg/m2 )  30.46±5.28  

Waist circumference (cm)  110.41±11.67  

Hip circumference (cm)  118.35±10.78  

Muscle Mass (kg)  21.50±4.46  

Skeletal muscle index (kg/m 2)  8.21±1.34  

Hand grip strength (kg)  17.50±5.86  

Six-meter gait speed (m/sec)  0.79±0.22  

HBA1C (%)  8.62±2.47  

HDL-C (mg/dL)  46.76±18.67  

LDL-C (mg/dL)  112.14±47.17  

TG (mg/dL)  165.80±88.36  

MNA  20.87±2.71  

MMSE  29.44±0.63  

Katz index  5.99±0.11  

Frality score 3.31±0.79  

SD : Standard deviation. 
BMI 
 

: Body mass index. 
HbA1c  : Hemoglobin A1c. 
HDL-C 

 
: High density lipoprotein cholesterol. 

LDL-C 
 

: Low density lipoprotein cholesterol. 
TG : Triglycerides. 
MNA 

 : Mini Nutritional Assessment. 
MMSE 

 
: Mini-Mental State Examination.  

Table (2): Correlation between demographic data, anthropo-
metric measures, geriatrics' assessment tools, bio-
chemical parameters and sarcopenia among the  
studied cases.  

Variables  
Yes  No  p- 

value  (Mean±SD)  (Mean±SD)  

Age (years)  64.86±6.92  64.28±4.25  0.720  
Diabetes-duration (Years)  11.82± 6.59  14.21±7.82  0.267  
Weight (kg)  74.71±13.69  80.61±12.73  0.074  
Height (m)  1.66±0.11  1.60±0.08  0.019*  
BMI (kg/m2)  26.96±4.61  31.59±5.00  <0.001**  
Waist-circumference (cm)  107.62±12.86  111.31±11.21  0.210  
Hip circumference (cm)  115.01±11.19  119.43±10.51  0.103  
Muscle Mass (kg)  20.41±4.33  21.85±4.48  0.198  
HBA1C (%)  8.61±2.54  8.62±2.47  0.995  
HDL-C (mg/dL)  48.48±19.51  46.20±18.51  0.421  
LDL-C (mg/dL)  96.33±39.94  117.25±48.46  0.196  
TG (mg/dL)  140.62±80.87  173.94±89.73  0.053  
MNA  19.98±3.01  21.15±2.57  0.083  
MMSE  29.52±0.60  29.42±0.63  0.493  
Katz index  5.95±0.22  6.00±0.00  0.329  
Frality score  3.33±0.91 3.31±0.75  0.898  

SD : Standard deviation. 
BMI 
 

: Body mass index. 
HbA1c  : Hemoglobin A1c. 
HDL-C 

 
: High density lipoprotein cholesterol. 

LDL-C 
 

: Low density lipoprotein cholesterol. 
TG : Triglycerides. 
MNA 

 
: Mini Nutritional Assessment. 

MMSE 
 

: Mini-Mental State Examination.  
*p-value <0.05 Significant.  
**p-value <0.001 Highly Significant.  

Table (3): Correlation between sarcopenia, gender variation,  

diabetes treatment, diabetes complications, other  

comorbidities and MNA.  

Variables  

Sarcopenia  

p- 
value  

Yes  No  

Row  
Count N % 

 

Row  
Count N % 

 

Sex:  
Male  16  45.7%  19  54.3%  <0.001**  
Female  5  9.8 %  46  90.2%  

Diabetes treatment:  
Insulin  5  17.9%  23  82.1%  0.378  
Oral antidiabetic drugs  14  31.1%  31  68.9%  
Insulin+OADs  2  15.4%  11  84.6%  

Diabetes complications:  
Yes  11  22.9%  37  77.1%  0.716  
No  10  26.3%  28  73.7%  

Other comorbidities:  
Yes  11  23.9%  35  76.1%  0.907  
No  10  25.0%  30  75.0%  

MNA:  
Normal  3  25.0%  9  75.0%  0.136  
Risk for malnutrition  12  19.7%  49  80.3%  
Malnourishment  6  46.2%  7  53.8%  

MNA: Mini Nutritional Assessment.  
OAD: Oral antidiabetic drugs.  
* p-value <0.05 Significant.  
**p-value <0.001 Highly Significant.  
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Fig. (5): Pie chart showing the distribution of "poor physical  

performance " between the studied population.  
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Fig. (6): Bar chart showing the different categories of MNA  

among the studied population.  

Sarcopenia  

Fig. (7): Pie chart showing distribution of sarcopenia among  

the geriatric population.  

Discussion  

Sarcopenia is one of the geriatric syndromes  
that contribute to disability and increased mortality.  

The etiology of sarcopenia is multi-factorial in-
cluding related changes in the mus culo skeletal,  

cellular and tissue structure and function. Both  

sarcopenia and diabeteshave similarpredisposing  

factors as skeletal muscle dysfunction. Therefore,  

we aimed in this study to identify prevalence of  
sarcopenia in older Egyptian patients with T2DM.  

Understanding the association of diabetes control  

in a vulnerable older population will influence the  
allocation of healthcare resources to scale up sar-
copenia screening and facilitate the design of  

interventions to prevent further deterioration of  

muscle strength and function.  

Amongst the 86 subjects, 24.4% (21 cases) had  
sarcopenia according to the European Work Group  

for Sarcopenia in Older People (EWGSOP) criteria.  

The percent of the studied population with low  
muscle mass, low muscle strength and low gait  
speed were 94.2, 32.6 and 58.1% respectively. The  

mean skeletal muscle index was 8.21±1.34kg/m 2 ;  
mean gait speed was 1.0±0.2m/s and mean grip  
strength was 17.50±5.86 kilograms. This was con-
sistent with the study conducted in Singapore by  
Fung et al., among 387 unassisted ambulatory  

patients aged 60-89 years with T2DM, which  
showed that the overall prevalence of sarcopenia  

was 27.4%, the mean muscle mass was 6.3±  

1.2kg/m2 , mean gait speed was 1.0±0.2m/s and  

mean grip strength was 25.5±8.1kg. The proportion  

with low muscle mass, low muscle strength and  
low gait speed were 57.9, 31.3 and 9.6% respec-
tively [16] .  

Our study's results seem lower compared with  

a Malaysian study by Norshafarina et al., conducted  

on 388 subjects of 60 years and above, revealed a  

percentage of 59.8% of sarcopenia and applied the  

EWGS diagnostic criteria and cut-off values for  
sarcopenia [23] . The prevalence of sarcopenia  

among people with T2DM in Korea was reported  
by Kim et al., to be 15.7% [24] . However, in the  
Korean study, sarcopenia was determined by the  

muscle mass measured using the dual-energy X-
ray absorptiometry [DEXA], which identified mus-
cle mass but not muscle strength to define sarco-
penia. The variation in the prevalence could be  
attributed to the ethnic and demographic variables  

and the different tools used to determine sarcopenia.  

Never the less, the revised EWGSOP guideline in  
2018 recommends the use of low muscle strength  

as the primary parameter for sarcopenia as it is the  

most reliable measure of muscle function.  

A meta-analysis conducted by Chung et al., to  
investigate prevalence of sarcopenia with and  
without diabetes revealed The prevalence of sar-
copenia was 15.9% in diabetics and 10.8% in non-
diabetics [25] . A systemic review done by Ai et al.  
concluded that sarcopenia was frequent in T2DM,  
elder age and chronic hyperglycemia [26] .  

In the current study, we found that prevalence  

of sarcopenia was 45.7% among males, while in  
females it was 9.8%.Strong positive correlation  
was obtained between sarcopenia and gender var-
iation (p-value <0.001). This was consistent with  
the study conducted by Sazlina et al., who conduct-
ed a study involving 506 adults visiting primary  
care clinics in Malaysia with T2DM aged 60  

years, that showed that male gender was associated  

Yes  
58.10%  
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with sarcopenia (OR=1.84, 95% CI=1.12, 3.02,  

p=0.017) [4] .  

The fact that male sex is considered as a risk  
factor for sarcopenia was emphasized by Kim et  
al., who reported that men with T2DM had de-
creased lean body mass as compared to men without  

T2DM with similar body weight [24] . In addition  
Janssen I. explained that men lost greater muscle  

mass with advanced age compared to women, even  
though men have greater skeletal muscle mass [27] .  
In the contrary, Liu et al., in Taiwan, conducted  
on elderly subjects showed that the prevalence of  
sarcopenia among men and women (mean age 65  

years) was 9.4% and 9.8%, respectively [28] .  

In our study, there is a statistically significant  

positive correlation between BMI and sarcopenia  
(p-value <0.001). This was supported by Fung et  
al., who found that the lower BMI was associated  
with lower risk of sarcopenia [16] . However, this  
was not supported by Sazlina et al., who found  

that being overweight/obese were less likely to be  

associated with sarcopenia (OR=0.09; 95%CI=  

0.05, 0.16; p<0.001) [4] .  

In the current study, there was no statistically  

significant correlation between HBA1C and sarco-
penia (p-value=0.995); the mean HBA1C level of  
the cases who had sarcopenia was 8.61±2.54 and  

the subjects who didn't have sarcopenia the mean  
level was 8.62±2.47. This was supported by Fung  
et al., who found that HbA1C (OR=0.81, 95%CI  
=0.63-1.04, p=0.093) was not associated with  
sarcopenia [16] . Similarly, Murata et al., reported  
that HbA1C wasn't statistically correlated to sar-
copenia (p=0.789) according to their study that  
was conducted on elderly Japanese outpatients  

with type 2 diabetes mellitus (65 years old) [29] .  
A possible explanation can be that a single glycated  
hemoglobin index reflects the glycemic control  
over 3 months, which is probably too short to  

impact on the development of sarcopenia.  

In our study, there was non-statistically signif-
icant correlation between lipid profile and sarco-
penia; HDL-C, LDL-C, TGs and sarcopenia ( p-
value=0.421, p-value=0.196 and p-value=0.053  
respectively). This was consistent with the study  

done by Fung et al., who found HDL-C, LDL-C,  

TGs and sarcopenia are not significantly correlated  

(p-value=0.07, p-value=0.18 and p-value=0.21  
respectively) [16] .  

The Malaysian study by Norshafarina et al.,  

showed that there was no significant correlation  

between LDL and sarcopenia (Crude OR0.817;  

95% CI 0.376-1.775; p=0.610). However, high  

HDL level was significantly associated with inci-
dence of sarcopenia (Crude OR0.523; 95%  

CI0.305-0.896; p=0.017) [23] .  

The current study showed that no statistically  
significant correlation was obtained between serum  

TSH level and sarcopenia ( p-value=0.666). These  
results were supported by a study done by Sheng  

et al. on a total of 94 elderly Chinese to assess the  

association of thyroid function with sarcopenia in  

elderly Chinese. Sheng et al., found that TSH was  

not statistically correlated to sarcopenia ( p-value  
=0.345) [30] . Another study by Choi et al., investi-
gated the relationship between thyroid hormone  
levels and sarcopenia in elderly Koreans. It showed  

that TSH was not significantly associated with the  
risk of sarcopenia in males or females, whereas  
the fT4 concentration was associated with the risk  

of sarcopenia in both sexes [31] .  

In our study (which was conducted among 86  

subjects), among the studied cases who had risk  
for malnutrition 19.7% (12 cases) had sarcopenia  
and 80.3% (49 cases) didn't and between the mal-
nourished geriatrics, 6 cases had sarcopenia and 7  

cases didn't; 46.2% & 53.8% respectively of the  

studied population.However, Liguori et al., studied  
risk of malnutrition and sarcopenia in geriatric  
population. 473 elderly subjects (mean age, 80.9±  

6.6 years) were studied. Malnutrition risk was  
evaluated with Mini Nutritional Assessment (MNA)  
score, whereas muscle mass and muscle strength  
were evaluated by bio-impedentiometry and hand  
grip, respectively. Liguori et al., reported that  

theOverall prevalence of sarcopenia was 13.1 %,  

and it increased from 6.1% to 31.4% as MNA  

decreased (p<.001). MNA score was lower in eld-
erly subjects with sarcopenia (15.4±4.2) than with-
out sarcopenia (22.0±4.0) ( p=.024) [32] . This dis-
crepancy in the results between ours and Liguori  
et al., may be due to difference in the sample size  

of the study 86 versus 473 cases so it is highly  
recommended to conduct similar studies with larger  

number of studied subjects.  

In our study, there is no statistically significant  

correlation between MNA, MMSE, Katz index,  
frailty score and sarcopenia in the studied geriatric  

population (p-value=0.083, p-value=0.493, p-value  
=0.329 and p-value=0.898) respectively. These  
geriatrics' assessment tools reflect nutritional status  

in elderly people, measure cognitive impairment,  
assess ability to do daily living activities and  
determine level of fitness or frailty of an older  

adult respectively.  

Kim et al., conducted a longitudinal cohort  
study on the association of sarcopenia (assessed  
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by AWGS criteria) and cognitive impairment  
(MMSE score) which included 209 subjects. The  

study found the association of MMSE score with  

sarcopenia to be statistically significant (OR 2.67,  
95% CI 1.72-4.16, p-value=0.007) [33] . Mental  
health is an important issue when it comes to  
customizing a treatment plan for the patient. The  
discrepancy in the results could be due to the  

difference in the mean age of the studied population  

and ethnic variation.  

In our study, there is no statistically significant  

correlation between Katz index, frailty score and  

sarcopenia in the studied geriatric population (p-
value=0.329 and p-value=0.898). However, Bu F  
et al., conducted a study on one thousand four  

hundred thirty six patients with diabetes. A total  
of 145 (10.9%) had frailty symptoms. Multivariate  
logistic regression analysis showed that marital  
status, activities of daily living, waist circumfer-
ence, cognitive function, grip strength, social  
activity, and depression as predictors of frailty in  

people with diabetes. They constructed a compre-
hensive nomogram to evaluate the risk of frailty  

in patients with diabetes [34] .  

Cacciatore et al., examined the predictive role  

of clinical frailty on long-term mortality in elderly  

subjects with and without diabetes. The study  
evaluated mortality after 12-year follow-up in 188  

subjects with diabetes and 1,100 subjects without  

diabetes. They concluded that clinical frailty sig-
nificantly predicts mortality in subjects without  
and even more in those with diabetes [35] .  

The discrepancy in the results could be due  
to the difference in the sample size and ethnic  

variation.  

Conclusions and recommendation:  
The current study showed that the prevalence  

of sarcopenia among ambulatory Egyptian geriatric  

population aging 60 years and more was 24.4%.  
Male sex and BMI showed significant association  
with sarcopenia. HbA1C, lipid profile, TSH level  
was not significantly associated with sarcopenia.  

Different diabetes complications and different  
treatment modalities for diabetes showed no sta-
tistically significant association with sarcopenia.  
Certainly, further studies with larger population  
are needed to understand the potential of geriatric  

assessment tools, TSH level. This study may enable  
stratification of resource allocation for sarcopenia  

screening and intervention in this vulnerable group  
of older patients with T2DM.  
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