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Odds Ratio (OR) for sarcopenia was 1.06 [95% confidence 
interval (CI), 0.47–2.37] in the Western pattern and 0.40 
[95% confidence interval (CI), 0.17–0.89] in the Mediter-
ranean pattern.
Conclusions Our findings suggest that Mediterranean 
dietary pattern has a favorable role in the prevention of 
sarcopenia.
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Introduction

For the first time, the term “sarcopenia” was created by 
Rosenberg [1]. Nowadays, the concept of sarcopenia 
implies the loss of muscle mass while the physical function 
is impaired with advancing age [2]. Sarcopenia is associ-
ated with a number of health consequences including phys-
ical disability, falls, fractures, and death [3–5].

Sarcopenia can be caused by several factors, such as 
nutritional status, physical activity, hormonal changes, 
insulin resistance, genetic heritability, and pro-inflam-
matory cytokines [6–8]. Menopause has been linked to a 
decline in production of ovarian hormones [9], which leads 
to a reduction in lean mass that is independent of the aging 
process [10, 11]. Estimated prevalence of sarcopenia in 
menopausal women varies from 10 to 40% depending on 
the method of diagnosis used and the reference population 
[12].

Lifestyle changes such as diet can be appropriate strate-
gies for the prevention of sarcopenia [13]. The relationships 
between sarcopenia and diet were usually assessed using 
nutrients and single foods, but because of the complexity 
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of dietary intake and the probable interactions of various 
nutrients, studies that examine dietary patterns could be 
more effective than the traditional analysis of single nutri-
ents and foods consumption.

The aims of this observational cross-sectional study 
were to estimate the prevalence of sarcopenia among 
menopausal population and to identify major dietary pat-
terns and their association with sarcopenia in this specific 
population.

Methods

This cross-sectional study was performed on 250 menopau-
sal women 45 years old or older from August to Decem-
ber 2015 in Shariati Hospital in Tehran. Individuals in this 
study were randomly sampled from the general population. 
The exclusion criteria were as follows: people with artifi-
cial limbs, liver, heart or kidney failure, Chronic Obstruc-
tive Pulmonary Disorder (COPD), cancer, and diabetes. 
The medications taken by each participant was recorded. 
The study was approved by the research council and ethics 
committee of the Tehran University of Medical Sciences 
(code: IR.TUMS.REC.1395.2285) and written informed 
consent was obtained from all participants before their 
inclusion in the study.

Interviews and Questionnaire

At first, we recorded their medical history, drug history, 
family history, alcohol consumption, and smoking habits 
using an organized questionnaire. Subsequently, to assess 
dietary intake, a validated food frequency questionnaire 
(FFQ) of 147 items (dish-based) was completed [14]. Par-
ticipants were questioned about their dietary intake over 
the 1 year prior to the interview. It consists of a food list 
with standard serving size and participants were asked to 
estimate their frequency of consumption of each food item 
on a daily, weekly, monthly or yearly basis. Data from the 
questionnaire were then converted to grams (g/day). Then 
energy and nutrient content of foods was calculated with 
the U.S. Department of Agriculture (USDA) food compo-
sition table (FCT) included in the Nutritionist 4 software 
(First Databank Division, The Hearst Corporation, San 
Bruno, CA, USA). However, for some traditional Iranian 
food item, such as traditional breads and kashk (Iranian 
dairy product), that are not included in Nutritionist 4, the 
Iranian FCT was used [15].

Finally, International Physical Activity Questionnaire 
(IPAQ) was used to assess the Physical activity. Following 
IPAQ’s guidelines [16], frequency and duration of physical 
activity were converted to Metabolic Equivalent of Tasks 
(MET).

Anthropometry

Height and weight were measured using standard equip-
ment, while the participants were wearing light clothes 
and without shoes. Height was measured to the nearest 
1 centimeter (cm) and body weight to the nearest 0.1 kg 
(kg).

Definition of sarcopenia

To identify sarcopenia, we used the EWGSOP (European 
Working Group on Sarcopenia in Older People) criteria [2]. 
The EWGSOP suggests using the presence of both muscle 
function (performance and strength) and muscle mass for 
the diagnosis of sarcopenia.

According to the EWGSOP definition, participants who 
only have low muscle mass were classified as presarco-
penia; those who have low muscle mass plus low muscle 
strength, or low physical performance were diagnosed as 
sarcopenia and eventually severe sarcopenia was identified 
by low muscle mass, low muscle strength, and low physical 
performance.

Muscle mass assessment

Muscle mass was estimated by Bioelectrical impedance 
analysis (BIA) resistance. BIA resistance (ohms) was meas-
ured using a BIA machine (Tanita BC-418 manufactured 
by Tanita Corporation, Tokyo, Japan) with an operating 
frequency of 50 kHz at 500 mA. The electric current was 
supplied from the electrodes on the tips of toes and fingers. 
Subjects in light clothing stood on the weighing platform 
with bare feet without bending their knees. Persons touched 
the electrodes with placing the forepart of the feet in con-
tact with the anterior electrodes and heels on the posterior 
electrodes while they grasped the grips with both hands.

When the measurements were done, absolute muscle 
mass was calculated using the formula developed by Jans-
sen and colleagues [17]:

Skeletal muscle mass (kg) =  ([height2/BIA resist-
ance × 0.401] + [gender × 3.825] + [age × −0.071] + 5.102).

The height is in centimetres; the BIA resistance is in 
ohms; for gender, sex = 1 for men and 0 for women; and 
age is in years.

The muscle mass index was calculated by the following 
equation: skeletal muscle mass (kg) divided by the square 
of height  (m2). Using the cut-off points proposed in the 
EWGSOP consensus, women are classified as having nor-
mal SMI (≥6.76 kg/m2), moderate low SMI (5.76–6.75 kg/
m2), and severe low SMI (≤5.75  kg/m2). These cut-off 
points were obtained among 2,276 elderly (at least 60 years 
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old) women from the 3rd National Health and Nutrition 
Examination Survey (NHANES III) [18, 19].

Physical performance assessment

Usual walking speed on a 4-m course was evaluated meas-
uring subjects’ gait speed (meter/second). The participants 
whose speed was lower than or equal to 0.8 m/s classified 
as of low physical performance. This cut-off point was 
obtained among 1,030 persons (age range between 20 and 
102 years) from the InCHIANTI study [20]. In this test, we 
asked participants to gait without assistive devices such as 
a cane, crutch, and walker.

Muscle strength assessment

Muscle strength was assessed by handgrip strength, which 
was measured with a squeeze bulb Vigorimeter (Rolyan 
c7489-02). Three trials for each hand were performed and 
the average measurements of both hands were used in the 
analysis. Using the cut-off points suggested for different 
sex–age groups in the Merkies et al. paper [21], we identi-
fied participants with low levels of muscle strength.

Statistical analysis

The food items listed in the dietary FFQ were grouped into 
25 predefined food groups based on similarities in food 
type and nutrient contents (e.g., whole or refined grain and 
high- or low-fat dairy). Food groups were energy adjusted 
using the residual method, because over-reporting or under-
reporting of food items may result in an increased irrele-
vant variation [22].

Exploratory factor analysis (principal component anal-
ysis) was conducted to reduce the food groups to a small 
number of underlying factors that could explain the maxi-
mum fraction of the variance. In this method, all variables 
are considered simultaneously, each one related to the 
others. Factor loadings, i.e. measurements of correlations 
between each variable and the factors, were analyzed after 
orthogonal varimax rotation method. The higher the factor 
loading of a food group, the greater the contribution of that 
group to the pattern (factor).

Factors with Eigen values equal to 1.5 or greater were 
extracted and then scree Plots were used to identify main 
dietary patterns. A Factor score obtained for each partici-
pant was calculated by summing the consumption of each 
food group that were weighted by factor loading, the higher 
score indicating consumption of more food groups associ-
ated with that respective pattern. Food groups with a factor 
loading greater than +0.4 were considered key components 
of each dietary pattern and were used to label patterns. The 

subjects were then categorized according to the tertiles of 
their pattern dietary scores.

Residents with sarcopenia were identified using the 
algorithm developed and suggested by the EWGSOP [2] 
for sarcopenia case finding and screening in practice. We 
used one-way analysis of variance for continuous variables 
and Chi square tests for categorical variables to identify 
significant differences across tertile categories of dietary 
pattern scores. To determine the association of dietary pat-
terns with sarcopenia and abnormality of its components, 
we used multivariable logistic regression. In model 1, we 
adjusted age, physical activity menopause duration, body 
mass index (BMI), medical drug use, and history of dis-
eases. The first tertile of dietary pattern scores was consid-
ered a reference. SPSS version 16 (SPSS, Inc., Chicago, IL, 
USA) was used for all analyses, and p < 0.05 was consid-
ered statistically significant.

Results

Table  1 presents the baseline characteristics based on the 
participants’ sarcopenia condition. The mean age of study 
participants was 57.6 years, and 55 women (22%) were 
identified as affected by sarcopenia. Women with sarcope-
nia showed a statistically significant lower skeletal muscle 
index compared with nonsarcopenic women (6.2 vs 7.0 kg/
m2, p < .01, respectively). As well, compared with partici-
pants without sarcopenia, they were significantly lower in 
the hand grip test (61.2 vs 69 Kpa, p <  .01, respectively) 
and slower in the 4-m walking test (0.97 vs 0.86  m/s, 
p  <  .01, respectively). Physical activity was lower in sar-
copenic women, but this difference was not statistically 
significant (p = 0.51). Also, no significant difference was 
observed at the BMI, fat mass, and physical activity. None 
of the participants were smokers or alcohol drinkers.

Food items and factor loadings for food groups are 
shown in Table 2. Two food patterns emerged in our sam-
ple. The first factor was named Western pattern with high 
loadings for commercial beverage, sugar and dessert, 
snacks, solid fat, potato, high-fat dairy, legume, organ 
meat, fast food, and sweets. The second factor, labeled 
Mediterranean pattern, consisted of high loadings for olive, 
low-fat dairy, vegetable, fish, nut, and vegetable oil. Factor 
1 explained 14.25% of the variance in intake and factor 2 
explained 9.42% of the variance. Together, the two factors 
explained 23.67% of the variance.

General characteristics of participants across tertiles of 
the major dietary patterns are presented in Table 3. Mean 
weight and BMI were lower among women in the highest 
tertile of Mediterranean pattern as compared with those 
in the lowest tertile and mean age was highest among sub-
jects in the highest tertile of the Mediterranean pattern. 
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Significant differences were not observed in height, Physi-
cal activity, Drug history.

Average of gait speed is higher in the third tertile of the 
Mediterranean dietary pattern than the first tertile. How-
ever, skeletal muscle index and hand grip strength were not 
significantly different across tertile categories of this pat-
terns. We also did not observe any clear difference in aver-
ages of components of sarcopenia between the different 
categories of the Western dietary pattern.

Table 4 reported Odds ratios (OR) and 95% confidence 
interval (CI) for abnormality of sarcopenia components 
across tertiles of major dietary pattern score. The Medi-
terranean dietary pattern was associated with lower odds 
of abnormal gait speed and abnormal hand grip strength. 
Those in the top tertile of the Mediterranean pattern had 
increased odds of abnormal muscle mass in a crude model. 
This association was not significant after taking the con-
founding variables into account. Western dietary pat-
terns were not associated with abnormality of sarcopenia 
components.

Odds ratios (OR) and 95% confidence interval (CI) for 
sarcopenia across tertiles of major dietary pattern score 
are presented in Table  5. In the crude model, we did not 
find any significant odds ratio of sarcopenia in association 
with both dietary patterns. Nevertheless, a marginally sig-
nificant trend in the protective association of the Mediterra-
nean pattern and sarcopenia was found. When we adjusted 
for model 1 the association between Mediterranean pattern 
and sarcopenia became significant. Odds ratio for top tertile 
vs bottom tertile in model 1 was 1.06, 95% CI 0.47–2.37 

(Western pattern) and 0.40 95% CI 0.17–0.89 (Mediterra-
nean pattern).

Discussion

Two distinct dietary patterns in women participating in 
this study were identified, by using the factor analysis tech-
nique; these were labeled Mediterranean pattern and West-
ern pattern. The Mediterranean pattern was inversely asso-
ciated with sarcopenia, whereas no association was found 
with the Western pattern.

Notably, in our study, we observed the BMI was high 
in the sarcopenic group, which we knew was related to the 
high-fat mass in this group. For determining the low mus-
cle mass in our population, we used the highest cut off in 
EWGSOP criteria, which makes it the high prevalence of 
sarcopenia in our participants and may explain the higher 
level of BMI in sarcopenic women.

We have found only three other published studies that 
have examined dietary patterns and sarcopenia [23–25]. In 
a study done on the United States urban population [25], 
‘‘alcohol’’ pattern was associated with an increased likeli-
hood of sarcopenia and ‘‘poultry’’ pattern had a protective 
effect on sarcopenia. Any ‘‘healthy’’ cluster was not found 
in this study. In agreement with our findings, Hashemi et al. 
found a protective association between Mediterranean die-
tary pattern and sarcopenia [23] that suggested that higher 
intakes of a Mediterranean pattern (olives, vegetables, 
tomatoes, whole grains, nuts, fish, fruits, and pickles) was 

Table 1  Characteristics of 
study participants according to 
the presence of sarcopenia

BMI body mass index, ACEi Angiotensin converting enzyme inhibitor
a Analysis of variance for continuous variables and chi-squares test for categorical variables
b Data are mean ± SD
c Analysis of variance for continuous variables and chi-squares test for categorical variables

Parameters Nonsarcope-
nia (n = 195)

Sarcopenia (n = 55) Total sample (n = 250) pa

Age (year)b 57.7 ± 6.2 57.4 ± 6.3 57.6 ± 6.2 0.74
Weight (kg)b 71.4 ± 10.7 68.4 ± 10.2 70.7 ± 10.6 0.06
Height (cm)b 155.9 ± 6.3 155.0 ± 5.9 155.7 ± 6.2 0.36
BMI (kg/m2)b 29.3 ± 4.1 28.5 ± 3.9 29.1 ± 4.1 0.18
Fat mass (kg)b 27.3 ± 7.2 26.9 ± 7.1 27.2 ± 7.2 0.710
Physical activity (MET-min/week) 1978 1789 1936 0.56
Hypothyroidism 12.8 21.8 14.8 0.09
Vitamin D use (%) 24.6 23.6 24.4 0.88
ACEi use (%) 26.2 23.6 25.6 0.70
Statin use (%) 28.2 21.8 26.8 0.34
Hormone replacement therapy (%) 11.8 18.2 13.2 0.21
Muscle mass index (kg/m2)b,c 7.0 ± 0.7 6.2 ± 0.4 6.9 ± 0.7 < 0.01
Hand grip strength (Kpa)b,c 69.6 ± 12.9 61.6 ± 10.5 67.8 ± 12.8 < 0.01
Gait speed (m/s)b,c 0.97 ± 0.18 0.86 ± 0.21 0.95 ± 0.19 < 0.01
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associated with lower odds of sarcopenia among the Ira-
nian elderly population (in this study, subjects were not cat-
egorized based on sex). In contrast, in a recent prospective 
study, Chan et al. [24] showed that none of the dietary pat-
terns were associated with sarcopenia in the women group 
of their study.

We observed the protective association of Mediterra-
nean dietary pattern and the risk of sarcopenia in the pre-
sent study. The Mediterranean dietary pattern haves food 
groups rich in unsaturated fatty acids such as olive, fish, 
vegetable oil, and low in saturated fats, which reduce the 
systemic inflammation [26, 27], and it may decrease the 
risk of sarcopenia [28, 29].

One of the factors that might play an important role in 
triggering sarcopenia is the build-up of reactive oxygen 

species (ROS) [30]. The healthy diet that includes abun-
dant fruit, vegetables, and nuts which provide antioxi-
dants, vitamin C, and vitamin E, may, in turn, scavenge 
ROS, thereby preventing or attenuating muscle dam-
age [31, 32]. Moreover, there has also been plausible 
evidence that intake of excess alkaline-producing foods 
such as fruits and vegetables may prevent acidosis and in 
consequence lead to preserve muscle mass and strength 
during aging [33–35]. Also, Mediterranean pattern in our 
study was associated with consumption of rich dietary 
sources of vitamin D such as fish and egg. Studies sug-
gested that vitamin D intake may be important for the 
maintenance of skeletal muscle mass and muscle function 
in community-dwelling older adults [13, 36].

Table 2  Food groups used in the factor analysis and factor loadings for each of the identified dietary patterns

Food groups with factor loadings ≥0.30 are shown

Food groups Food items Western Mediterranean

Commercial beverages Soft drinks, commercial fruit juice 0.566
Sugar and desserts Sugar, sugar cubes, candies, honey, Jams, gaz, sohan, halvah (arde), canned fruits 0.514
Snack Biscuits, crackers, potato chips, cheese puffs 0.498
Solid fat Hydrogenated vegetable oils, animal fats, butter, margarine 0.488
Potato French fries, potato 0.484
High-fat dairy High-fat milk, chocolate milk, cheese, cream cheese, traditional ice-cream, non-tradi-

tional ice-cream, cream, kashk, high-fat yogurt, concentrated yogurt
0.480

Legume Lentil, bean, chickpea, cooked broad bean, soy bean, mung bean, split pea 0.467 0.351
Organ meats Brain, tongue, feet, head, liver kidney and heart, offal, and rennet 0.455
Fast food Hamburger, sausage, lunch meat, pizza 0.421
Sweets Cakes, non-crème pastry, creamy pastry, chocolates, halvah (homemade) 0.410
Condiment Mayonnaise, ketchup, lime juice, Spices 0.399
Salt Salt 0.353
Refined grain White breads (Lavash, baguette), cooked rice, pasta, cooked angel hair pasta, reshteh 0.344
Tea and coffee Tea and coffee 0.327
Animal Protein Red meats (beef or lamb), ground meat, poultry 0.326
Olive Olives, olive oil 0.653
Low fat dairy Low-fat milk, doogh (yogurt drink), plain yogurt 0.611
Vegetable Leafy vegetables(raw and cooked), lettuce, celery, cucumber, green pea, spinach, bell 

pepper, mushroom, tomato, zucchini, eggplant, carrot (raw and cooked), garlic, onion 
(raw and fried), turnip, green chilies, green bean, cruciferous vegetables, pumpkin

0.596

Fish Fishes, canned tuna fish 0.589
Nut Peanut, almond, walnut, pistachio, hazelnut, seeds 0.506
Vegetable oil All vegetable oils except olive oil 0.401
Fruit Watermelon, honeydew melon and cantaloupe, Persian melon, Pear, apricot, apple, 

cherry and sour cherry, peach, nectarine, Greengages, fig, grapes, kiwi, grapefruit, 
orange, persimmon, tangerine, pomegranate, dates, plums, strawberry, banana, sweet 
lemon, lime lemon, mulberry, dried fig, dried mulberry, dried fruits, raisins, fruit 
juices (orange, apple, and honeydew)

0.396

Egg Egg 0.340
Whole grain Dark breads (Barbari, Sangak, Taftoon), cooked barley or bulgur, Corns
Pickle Salted pickles, Pickled cucumber, other pickles
Total variance explained (%) 14.25 9.42
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No significant association was found between the West-
ern pattern and sarcopenia. Although the Western pattern 
identified in our study is not directly comparable with 
other studies, they share some similarities with them. We 
observed that lack of relationship between our Western pat-
tern and sarcopenia is consistent with the Western pattern 
derived in Hashemi et al. study [23], which had high load-
ings for fast food, sweets, sugar, and hydrogenated fat.

We also compared the association of components of 
sarcopenia (muscle mass index, handgrip and gait speed) 
with dietary patterns by odds ratios for abnormality com-
ponents of the sarcopenia and means of these compo-
nents across tertiles of each dietary pattern. We did not 
find a significant association between Western dietary 
pattern and components of sarcopenia. But we observed 
an inverse relation between Mediterranean dietary pattern 

Table 3  Characteristics of the study participants across tertiles of dietary patterns

a Analysis of variance for continuous variables and chi-squares test for categorical variables
b Data are mean ± SD
c Adjusted for age, physical activity, BMI, menopause duration, hypothyroidism, hormone replacement therapy, ACEi use, statin use, vitamin D 
use

Parameters Western pattern Mediterranean pattern

T1 (n = 83) T2 (n = 84) T3 (n = 83) pa T1 (n = 83) T2 (n = 84) T3 (n = 83) pa

Age (year)b 58.3 ± 5.6 57.5 ± 6.5 57.2 ± 6.5 0.51 56.2 ± 6.1 57.7 ± 6.3 59.1 ± 6.1 0.01
Weight (kg)b 71.6 ± 10.5 69.1 ± 10.9 71.5 ± 10.5 0.24 73.4 ± 11.8 70.2 ± 9.5 68.6 ± 10.1 0.01
Height (cm)b 155.8 ± 6.2 156.1 ± 6.5 155.3 ± 6.0 0.66 155.3 ± 5.8 155.6 ± 6.3 156.3 ± 6.6 0.57
BMI (kg/m2)b 29.5 ± 4.1 28.6 ± 4.3 29.4 ± 3.9 0.27 30.3 ± 4.4 29.0 ± 3.7 28.1 ± 3.9 <0.01
Fat mass (kg)b 28.0 ± 7.0 26.0 ± 7.5 27.6 ± 6.9 0.175 28.6 ± 7.9 26.7 ± 6.5 26.3 ± 7.0 0.10
Physical activity (MET-min/week) 2190 1964 1653 0.26 1831 1879 2099 0.68
Hypothyroidism (%) 18.1 10.7 15.7 0.39 15.7 8.3 20.5 0.08
Vitamin D use (%) 22.9 27.4 22.9 0.73 19.3 23.8 30.1 0.26
ACEi use (%) 27.7 25.0 24.1 0.85 24.1 25.0 27.7 0.85
Statin use (%) 30.1 26.2 24.1 0.67 25.3 26.2 28.9 0.86
Hormone replacement therapy (%) 15.7 11.9 12.0 0.71 6.0 16.7 16.9 0.06
Muscle mass index (kg/m2)bc 6.9 ± 0.7 6.7 ± 0.7 7.0 ± 0.7 0.22 6.9 ± 0.7 6.9 ± 0.7 6.7 ± 0.7 0.49
Hand grip strength (Kpa)b,c 68.7 ± 12.2 68.2 ± 13.4 66.5 ± 12.9 0.42 67.7 ± 13.4 66.6 ± 12.8 69.2 ± 12.2 0.18
Gait speed (m/s)b,c 0.97 ± 0.20 0.95 ± 0.19 0.92 ± 0.17 0.12 0.89 ± 0.16 0.93 ± 0.19 1.02 ± 0.20 <0.01

Table 4  Multivariate-adjusted odds ratios (95% confidence intervals) for components of the sarcopenia across tertiles of major dietary patterns 
scores in menopausal women

a Muscle mass lower than 6.76 (kg/m2)
b Abnormal muscle strength was defined according Merkies et al. study
c Gait speeds lower than 0.8 (m/s)
d Adjusted for age, physical activity, BMI, menopause duration, hypothyroidism, hormone replacement therapy, ACEi use, statin use, vitamin D 
use

Sarcopenia Western pattern Mediterranean pattern

T1 (n = 83) T2 (n = 84) T3 (n = 83) p T1 (n = 83) T2 (n = 84) T3 (n = 83) p

Abnormal muscle  massa

 Crude 1 1.43 (0.78–2.62) 0.73 (0.39–1.37) 0.34 1 0.84 (0.45–1.57) 1.97 (1.06–3.66) 0.02
 Model  1d 1 1.39 (0.71–2.74) 0.73 (0.36–1.46) 0.37 1 0.58 (0.28–1.19) 1.12 (0.55–2.28) 0.67

Abnormal hand grip  strengthb

 Crude 1 1.25 (0.67–2.31) 1.79 (0.96–3.32) 0.06 1 0.66 (0.36–1.22) 0.37 (0.19–0.69) <0.01
 Model  1d 1 1.20 (0.63–2.27) 1.66 (0.88–3.14) 0.11 1 0.66 (0.34–1.26) 0.38 (0.19–0.75) <0.01

Abnormal gait  speedc

 Crude 1 1.23 (0.57–2.65) 1.25 (0.58–2.69) 0.56 1 0.87 (0.43–1.73) 0.24 (0.09–0.59) <0.01
 Model  1d 1 1.65 (0.73–3.75) 1.55 (0.68–3.50) 0.29 1 1.00 (0.45–2.18) 0.16 (0.05–0.46) <0.01
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with gait speed and hand grip strength abnormality, 
whereas there was no significant relation between the 
mean of hand grip strength and this pattern. As well, the 
association between muscle mass and Mediterranean die-
tary pattern was not seen.

Recent study of Kelaiditi et  al. [37], which examined 
the association between adherence of Mediterranean 
dietary pattern and skeletal muscle mass in women, con-
cluded that this pattern only prevents from reduction of 
leg explosive power, but not loss of skeletal muscle and 
grip strength in women aged over 50 years. This study 
did not analyze the sarcopenic condition in subjects so 
that the relationship between Mediterranean pattern with 
sarcopenia is not determined.

The strengths of our study are that sarcopenia was 
defined based on EWGSOP criteria, we used from a vali-
dated FFQ, energy intake was controlled for in our anal-
ysis and to our knowledge, and this is the first study to 
examine the relation between dietary pattern and sarco-
penia among menopausal women.

This study has several limitations: first, the study 
design was cross-sectional, which makes the inference 
of causality difficult. Second, due to budget constraints, 
we used from BIA machine for muscle mass estimation, 
while computed tomography (CT-scan), magnetic reso-
nance imaging (MRI) and dual energy X-ray absorpti-
ometry (DEXA) are more accurate than BIA [2]. Nev-
ertheless, it considered a valid and reliable method, and 
commonly implemented in previous studies [38]. More-
over, the squeeze bulb vigorimeter was used instead of 
the more commonly used Jamar handheld dynamometer. 
Third, although FFQ is a standard instrument to assess 
long-term dietary intake, estimates of food consumption 
from an FFQ are not precise and there is always the pos-
sibility of measurement error [39]. Fourth, the limited 
number of participants may have caused reduced statisti-
cal power in multivariable analyses thus making it impos-
sible to conduct a stratified analysis by age.

In conclusion, findings from this study show that Medi-
terranean pattern has a protective association for sarcopenia 
in menopausal women, but there is no association between 
Western pattern and sarcopenia.
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