
International Journal of Scientific Research and Management (IJSRM)  

||Volume||09||Issue||02||Pages||MP-2021-320-326||2021||  

Website: www.ijsrm.in ISSN (e): 2321-3418 

DOI: 10.18535/ijsrm/v9i02.mp01 

 

 

Zeynel Abidin Erbesler, IJSRM Volume 09 Issue 02 February 2021 [www.ijsrm.in]  MP-2021-320 

Anthropometric Profile and Nutritional Status in Elderly: A Cross-

Sectional Study 

Zeynel Abidin Erbesler, Tufan Ulcay 

Ahi Evran University Turkey  

 

Abstract 

Background: Various screening tools are used to identify elderly individuals who are malnourished or at 

risk for malnutrition based on their nutritional status. Anthropometric measurements are important 

indicators of an individual’s nutritional status. In this study, we aimed to establish anthropometric 

standards for the Turkish elderly population and to investigate any significant relationship between 

anthropometric characteristics and nutritional status. 

Materials and Methods: Age, sex, weight, height, waist-to-hipratio (WHR) and body massindex (BMI) 

were recorded. We also administered the Mini Nutritional Assessment (MNA) and a hand grip test. 

Results: In our study, 72% of males and 84% of females were in the overweight group, 24% of males and 

16% of females were in the normal weight group, and only 4% of males were in theweak group. For 

males, 76% were not at risk for malnutrition, 20% were at risk, and 4% were determined to have 

malnutrition. For females, 68% were not at risk for malnutrition, and 32% were at risk. There were no 

females who had malnutrition. With regard to muscle strength, 80% of males and 92% of females did not 

have sufficient strength. Weight, grip strength and WHR were significantly related to MNA (p < 0.05). 

Conclusion: We provided sex-specific distributions for many anthropometric measurements for the 

elderly which can be used as reference values for the Turkish elderly population to identify individuals at 

greater risk for nutritional disorders. 
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Introduction 

Ageing is defined as the gradual reduction in vital function and ability to adapt to environmental factors, 

causing reduced productivity and alterations in the body composition, organ function and adequate energy 

intake (Saka et al. 2010). The ageing process involves physiological and nutritional changes that manifest in 

loss of height, weight and muscle mass, as well as an increase in fat mass. Also, the adipose tissue is 

redistributed with ageing, with fat accumulation in the trunk and viscera (García et al. 2007, Perissinotto et 

al. 2002). The elderly population is defined by the World Health Organization (WHO) as individuals 65 

years of age and is increasing by 5% annually in both developed and developing countries (Pieterse et al. 

2002, Guigoz et al. 1996, Karakaş et al. 2012). Turkey is one of such countries with a rapidly increasing 

number of aged individuals in recent years. People aged 65 and over comprise 3.9% of the total population 

in 1935 and have steadily increased since: 5.7% in 2000, 7.7% in 2013 and 8.3% in 2016. It is expected that 

the aged population will rise to 10.2% in 2023 and 17.2% in 2050 (Karakaş et al. 2012, Republic of 

TurkeyMinistry of Health 2016). 

A close relationship has been established between nutritional status and health. The homeostasis of body 

composition and function determines the health status through the exchange of energy and nutrients with the 

environment (Donini et al. 2013). Malnutrition is a frequent condition that is widely represented in the 

geriatric population and underestimated in diagnostic and therapeutic work-up; malnutrition is known to 

affect the health status and life expectancy of elderly people (Vetta et al. 1999). Nutritional assessments can 

determine if an elderly individual is in a state of malnutrition, overweight and early obesity (Rodrigues et al. 

2014). 
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Various screening tools are used to identify elderly individuals who are malnourished or at risk for 

malnutrition based on their nutritional status. Between 1998 and 2002, 71 screening tests were developed, of 

which 21 were applicable to elderly individuals. The Mini Nutritional Assessment (MNA) is a frequently 

used tools which has been shown to be reliable and valid in determining the nutritional status of elderly 

individuals (Başıbüyük et al. 2017). 

Anthropometric measurements are now regarded as important indicators of an individual’s nutritional status. 

Malnutrition, either undernutrition or overnutrition, causes detrimental alterations of body composition 

(Rahman et al. 1998). Anthropometric measurements used to assess the elderly are usually easy to obtain 

and are both non-invasive and inexpensive. The main measurements are body weight, height, girth and skin 

fold thickness (Milanović et al. 2011). Body mass index (BMI) is frequently used as an indicator of 

nutritional status and is an important predictor of mortality and activities of daily living decline among older 

people. Anthropometric measurements of the mid-upper arm are often performed for measuring body 

composition because they are a quick, inexpensive and non-invasive way of measuring nutritional status. 

The triceps skinfold (TSF) thickness reflects subcutaneous fat, whereas mid-arm circumference (MAC) 

takes into account the humeral diameter, skeletal muscles and fat covering the limb, therefore reflecting the 

changes in lean body mass and fat. Mid-upper-arm muscular circumference and arm muscle area, which are 

derived from MAC and TSF, are also useful indicators of muscle mass (Enoki et al. 2007). 

There is a need to establish appropriate anthropometric reference data to evaluate the nutritional assessments 

of the elderly as there have been only a few studies of nutritional status in the elderly using anthropometric 

data in Turkey. Thus, there is limited knowledge of the relationships among body circumferences, 

subcutaneous adipose tissue thicknesses and total body fat in the elderly. 

The American Society of Anesthesiologists’ (ASA) classification of Physical Health is a widely used 

grading system for the preoperative health of surgical patients. The ASA score is a subjective assessment of 

a patient’s overall health that is based on five classes (I to V): (I) patient is a completely healthy fit patient, 

(II) patient has mild systemic disease, (III) patient has severe systemic disease that is not incapacitating, (IV) 

patient has incapacitating disease that is a constant threat to life and (V) a moribund patient who is not 

expected to live 24 h with or without surgery (Daabiss 2011). 

This study aimed to contribute to the formation of anthropometric standards for the Turkish elderly 

population. Our goal was to investigate any significant relationships between anthropometric characteristics 

and nutritional status of 200 patients classified as an ASA I–II group over 65 years presenting to our 

anaesthesia outpatient clinic. 

 

Materials and Methods 

The study was approved by the ethics committee of Ahi Evran University (Ethical Approval 

Date:27/02/2018, Number: 2018-04/43). The exclusion criteria were the following: patients in whom we 

were unable to measure height and weight, hemiplegia, oedema around the arm or calf, inability to perform 

the tests and questionnaires, dementia, Parkinson’s disease, history of previous cerebrovascular event, hand 

function limitation and gait disturbance. Written informed consent was given by all 200 participants (100 

males and 100 females) after explanation of the protocols, prior to enrolment in the study. 

Patients’ age, sex, weight, height and BMI values were recorded by the same researcher who administered 

the MNA. Patients were classified according to their BMI: >27, overweight; 27–22, normal weight; and <22, 

underweight.  

For the MNA, if the total MNA score is ≥24, there is no risk for malnutrition. A score of 17–23.5 points 

indicates malnutrition risk, and <17 indicates protein energy malnutrition. 

Hand grip tests were performed using a digital hand dynamometer (Smedley Digital Hand Dynamometer) to 

assess muscle power. Patients were placed on a chair, their hands were placed on a table, and their arms 

were held at 90° of flexion parallel to the floor. Measurements were taken three times on the dominant hand, 

with 1-min rest periods. The standards of hand grip strength may vary according to race and age. The latest 

report from the European Working Group on Sarcopenia in the Older People (EWGSOP) has identified the 

hand grip strength cut-off points to be 20 and 30 kg for women and men, respectively. 

MAC and calf circumference, waist circumference, hip circumference and TSF thickness measurements 

were performed by the same investigator who administered the MNA. TSF thickness measurements were 

taken vertically from the midpoint of the distance between the acromion and olecranon while the arm was 

relaxed next to the body. The waist and hip circumference measurements, expressed in centimetres, were 
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performed using a measuring tape. Measurement of waist circumference crossed the umbilicus line. The hip 

circumference was the measurement across the widest region of the hip. Waist-to-hip circumference ratio 

(WHR) was calculated. It is suggested by the WHO that the healthy waist circumference values are <94 cm 

in males and <80 cm in females. Values between 94 and 102 cm in males and between 80 and 88 cm in 

females are considered ‘at risk’, and ≥102 cm in men and ≥88 cm in women are considered ‘high-risk’. The 

healthy WHR values as defined by the WHO are <0.90 for males and <0.85 for females; as such.   

Relationships between the nutritional status and anthropometric measurements of individuals were also 

investigated. 

All data were analysed using IBM SPSS V23. The normality of the measurements was examined using the 

Kolmogorov–Smirnov and Shapiro–Wilk normality tests. Independent t-test was used for sex comparison of 

the nutritional status and anthropometric measurements of elderly subjects. Correlation test was used to 

determine the relationship between the nutritional status and anthropometric measurements of individuals. 

 

Results 

The overall mean age was 74,2 ± 6,71 for females and 78,2 ± 7,31 for males. The anthropometric values 

according to gender are shown in Table 1. Sex comparisons showed that height, waist-to-hip ratio (WHR) 

and grip strength were greater in males, whereas BMI, hip circumference and MAC were greater in females 

(p < 0,05). Males and females did not differ in terms of weight, waist circumference and triceps skinfold 

thickness. 

In our study, 72% of male participants and 84% of female participants were in the overweight group. 24% of 

males and 16% of females were in the normal weight group, whereas only 4% of males were in the weak 

group. The mean BMI values were high in both women and men and were in overweight groups (Table 1). 

 
Table 1: Anthropometric measurements according to the gender 

 
PARAMETERS 

MALE (n = 100) 
Mean ± SD (Min–Max) 

FEMALE (n = 100) 
Mean ± SD (Min–Max) 

 
P Value 

Weight (kg) 76.56 ± 14.16 (53.0–115.0) 75.20 ± 14.04 (56.0–112.0) p>0,05 

Height (cm) 163.06 ± 4.85 (151.5–181.0) 151.0 ± 3.99 (141.0–159.5) p<0,05 

BMI (kg/cm2) 27.59 ± 2.76 (21.2–37.09) 30.99 ± 3.99 (25.2–48.2) p<0,05 

Waist Circumference (cm) 103.55 ± 9.14 (83.0–118.0) 100.93 ± 8.59 (86.0–115.0) p>0,05 

Hip Circumference(cm) 103.72 ± 5.78 (95.0–124.0) 112.5 ± 7.44 (95.0–121.0) p<0,05 

Waist-to-Hip Ratio (WHR) 0.97 ± 0.055 (0.87–1.11) 0.91 ± 0.054 (0.85–1.02) p<0,05 

Mid-arm Circumference  
(MAC)(cm) 

29.78 ± 2.95 (23.0–34.0) 32.77 ± 4.13 (24.0–39.0) p<0,05 

Triceps Skinfold (TSF) 
Thickness (mm) 

30.56 ± 13.51 (11.5–65.5) 25.54 ± 6.71 (16.0–38.5) p>0,05 

Grip Strength (kg) 24.10 ± 7,32 (9.6–37.6) 10.45 ± 5.03 (5.0–21.6) p<0,05 

 

In our study, 76% of male participants are not at risk for malnutrition, 20% of male participants are in the 

risk group, and 4% have malnutrition. Although 68% of the female participants are not at risk for 

malnutrition, 32% are in the risk group. Women do not have malnutrition (Figure 1). 

According to the EWGSOP, 80% of male participants and 92% of female participants do not have sufficient 

muscle strength. Also, the average muscle strength of both men and women is not sufficient (Table 1). 

In terms of waist circumference measurement, according to the criteria of the WHO, 24% of the male 

participants in our study were in the risk group, and 52% were in the high-risk group. Of the 100 women 

participants, 12% were in the risk group, and 88% were in the high-risk group. Also, the average waist 

circumference values of both men and women were in the high-risk group (Table 1). 

According to the WHO criteria, 8% of the male participants and 4% of the female participants are in the 

healthy group in terms of WHR. A large proportion of both men and women were in the risk group for this 

ratio. In addition, the average WHR values both in men and women were above the limits determined by the 

WHO (Table 1). 
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In addition, the correlation between the anthropometric measurements and MNA was also investigated. Only 

the weight, grip strength and WHR were found to have a positive, significant and weak correlation with 

MNA (p < 0.05). There was a weak positive correlation between weight and MNA (r = 0.31, p < 0.05), a 

weak positive correlation between grip strength and MNA (r = 0.31, p < 0,05) and a weak positive 

correlation between WHR and MNA (r = 0.28, p < 0.05). 

 

 
Figure 1: Nutrition risk distribution 

 

Discussion 

In general, body mass increases during adulthood and decreases progressively with old age at a rate of 

approximately 1 kg per decade. Furthermore, during old age, height is estimated to decrease at 0.5–1.5 cm 

per decade. Mean weight and height are both greater in men than in women, but both gradually decrease 

with age in both men and women. Also, the skeletal system undergoes structural modifications such as 

demineralisation, which reduces the width of the vertebrae and deforms the long bones of the inferior 

extremities (García et al. 2007). 

Anthropometry and other body measurements are basic components of screening tools to determine the 

nutritional status in the elderly. BMI is most frequently used to identify subjects at risk for being under- and 

overweight (Narancic et al. 2013). The Malnutrition Advisory Group, suggested that BMI is a simple and 

reproducible measure for assessing malnutrition in older subjects. Also, the WHO reports that BMI cut-off 

values vary between ethnic groups (Bahat et al. 2012). In our study, females had significantly greater BMI 

than males, consistent with previous studies (García et al. 2007, Perissinotto et al. 2002, Karakaş et al. 2012, 

Narancic et al. 2013, Santos et al. 2004, Rahman et al. 2010) (Table 2). Other Turkish studies show similar 

BMI values (Karakaş et al. 2012, Karadag et al. 2012) (Table 2). In particular, the BMI values of women in 

our country are quite high compared to other ethnic groups, suggesting malnutrition. 

 

Table 2: Comparison of anthropometric measurements between studies. 
 

 

 

 

Author 

 

Male 

 

Female 

 

Weight (kg) 

 

Height (cm) 

 

BMI 

(kg/cm2) 

 

Weight (kg) 

 

Height (cm) 

 

BMI 

(kg/cm2) 

 

Mean 

 

SD 

 

Mean 

 

SD 

 

Mean 

 

SD 

 

Mean 

 

SD 

 

Mean 

 

SD 

 

Mean 

 

SD 

García et al. 

(Mexico) 

70.3 12.3 163.2 8.5 26.4 4.4 62.7 11.6 152.6 7.5 26.8 4.4 
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Perissinotto et al. 

(Italy) 

72.6 10.7 162.7 7.2 26.4 3.7 63.8 13.1 152.2 7.5 27.6 5.7 

Rahman et al. 

(Bangladesh) 

54.2 10.7 158.8 7.1 21.8 3.5 46.7 10.3 148.6 6.3 21.1 4.4 

Karakaş et al. 

(Turkey)  

81.2 15.0 169.8 6.9 29.1 5.9 71.5 14.1 155.0 7.1 31.3 5.8 

Karadag et al. 

(Turkey) 

78.3 10.1 165.2 4.4 28.7 3.2 73.0 12.2 153.0 5.1 31.2 4.7 

Santos et al. (Chile) 73.2 13.0 164.6 7.1 27.0 4.1 63.6 13.4 149.8 6.3 28.3 5.4 

Narancic et al. 

(Croatia) 

78.1 12.9 167.8 7.1 27.2 4.2 65.4 12.2 152.7 6.4 28.0 4.7 

Present Study 

(Turkey) 

76. 6 14.2 163.1 4.9 27.6 2.8 75.2 14.0 151.0 4.0 31.0 4.0 

 

The WHR is now used to estimate relative increases in abdominal fat to determine the risk for developing 

non-insulin-dependent diabetes mellitus, dyslipidemias, arterial hypertension and coronary artery disease 

(García et al. 2007). According to the US Department of Health and Human Services (US-DHHS), the WHR 

cut-off points to detect obesity are ≥0.95 and ≥0.80 for males and females, respectively, similar to the values 

given by the WHO: ≥0.9 and ≥0.85, respectively (Jahanlou and Kouzekanani 2017). Individuals with values 

above these are at greater risk for cardiovascular disease morbidity and mortality (García et al. 2007). 

However, these cut-off points may not be appropriate for other nations. In our study, the mean WHR values 

were 0.91 in women and 0.97 in men, suggesting that all participants in our study are in the ‘at risk’ group. 

Garcia et al. (2007) studied 1968 elderly people (870 females and 1098 males) with an average age of 68.7 

and found WHR values of 0.9 in females and 0.95 in males. Similarly, Garcia et al. (2007) showed that 

elderly Mexicans of both sexes were at risk. Compared with our study, the WHR values of the Mexican 

cohort were lower than those of the Turkish elderly. Perissinotto et al. (2002) studied 1710 males and 1544 

females with an age range of 65–84 years, and the reported values of WHR were 0.97 and 0.94, respectively, 

similar to our Turkish elderly cohort. The WHR values of Indian elderly individuals were not in the risk 

group: in their study on 147 elderly individuals, Reddy and Rao reported WHR values of 0.9 in males and 

0.85 in females (Reddy and Rao 2010). Finally, Garcia et al. reported that MAC values were not different 

between sexes (females: 29.9 ± 4.4 cm; males: 29.9 ± 4.0 cm) (García et al. 2007). 

In the general adult population, a waist circumference of ≥ 88 cm in women and ≥ 102 cm in men is a health 

risk indicator related to BMI and WHR, with a sensitivity greater than 94% and a specificity of 97%. 

Therefore, this may be a good option for determining the BMI and WHR parameters quickly and reliably 

(García et al. 2007). The present study observed greater waist circumference than those established 

thresholds in both male and female elderly patients, as well as other studies in the literature (Perissinotto et 

al. 2002, Karakaş et al. 2012, Santos et al. 2004, Karadag 2012). 

Circumferences of the extremities, especially MAC, have been found useful in evaluating the health and 

nutritional status of elderly persons and can also provide valuable information on muscle-related disability, 

physical function and mortality risk (Tsai and Chang 2011). Tsai and Chang studied 4191 elderly Taiwanese 

over the age of 53 and found the MAC to be 28.0 ± 4.0 cm in women and 28.4 ± 3.5 cm in men, concluding 

that MAC is a better predictor of follow-up mortality risk in the elderly than BMI. They interpreted low 

MAC values as a marker of mortality risk for the elderly under 75 years and normal MAC values as a 

mortality risk marker for the elderly over 75 years of age (Tsai and Chang 2011). Santos et al. (2004) 

reported that the MAC value was higher in females (30.1 ± 4.3 cm) than in males (29.8 ± 3.7 cm) in the 

Chilean elderly population. In a study conducted in 314 Croatian elderly over 85 years of age, the MAC 

values were very low in both males (27.41 ± 2.70 cm) and females (27.66 ± 3.53 cm) (Narancic et al. 2013). 

Enoki et al. found that the MAC levels of male participants (24.3 ± 4.1 cm) of the 75–84 age groups were 

significantly lower than Japanese norm; in particular, Japanese females had lower MAC (23.1 ± 4.5 cm) 

than the normal Japanese reference values for age 80–85 (Enoki 2007). Rahman et al. (1998), in their study 

of 286 (164 females and 122 males) Malaysian elderly participants aged between 60 and 89, reported MAC 

values of 25.64 ± 3.85 cm in females and 26.04 ± 3.73 cm in males. These values of the Malaysian elderly 

are considered to be quite low compared to the values in the present study. The MAC values in both males 

(27.1 ± 3.3 cm) and females (28.5 ± 3.9 cm) found by Karakaş et al. were lower compared to those in our 

study (Karakaş et al. 2012). This difference can be attributed to regional changes in nutrition. The MAC data 

of women in our study were higher than those in the literature.  
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Our handgrip strength data are consistent with previous reports in the literature, in that men are generally 

stronger than women (Pieterse et al. 2002, Chilima and Ismail 2001). Pieterse et al. (2002) reported hand 

grip strength values of 30.3 ± 6.7 and 22.3 ± 5.1 kg, respectively, in men and women aged 50–92 years. 

Similarly, Chilima and Ismail (2001) reported 28.0 ± 5.9 and 21.7 ± 4.5 kg for men and women over 55 

years, respectively. In our study, grip strength was very low, especially in females, and males in our study 

had lower grip strength than those in other studies in the literature. These low values are likely due to 

decreased muscle mass in the hand and forearm secondary to low protein nutrition and sedentary lifestyle.  

In the general population, low muscle mass and high fat mass are associated with mortality (Enoki et al. 

2007). Skinfold measurements have also been shown to correlate with body fat (Rahman et al. 1998). 

Triceps skinfold (TSF) thickness reflects subcutaneous fat (Enoki et al. 2007). Karakaş et al. (2012) reported 

that the TSF value was significantly higher in females (27.11 ± 8.2 mm) than in males (14.978.8 mm). 

Rahman et al. (1998) reported that the mean TSF values of elderly males and females between the ages of 60 

and 89 years were 10.54 ± 5.10 and 16.35 ± 7.12 mm, respectively. Enoki et al. (2007) found that the TSF 

values of elderly Japanese were 15.5 ± 9.5 mm in females and 14.3 ± 9.4 mm in males. Narancic et al. 

(2013) also reported higher TSF values in elderly females (18.02 ± 7.34 mm) than males (10.56 ± 4.78 mm). 

It has been reported that the TSF values of women are higher than those of men in all studies conducted in 

the literature (Milanović et al. 2011). In contrast to other studies in the literature, the TSF values of males in 

our study were higher than those of females. In addition, both sexes had higher TSF values than those in 

other studies. 

Nutrition is an important determinant of health status in the elderly people as it affects the ageing process. 

MNA is universally considered one of the most reliable instruments used to assess the nutritional status in 

the elderly (Donini et al. 2013). Donini et al. (2013) reported that 42.5% of elderly patients in nursing homes 

were malnourished, 43.4% were at risk of malnutrition, and 14.2% were normal. Rodrigues et al. (2014) 

studied 319 people over 65 years of age and reported that 13.8% of the participants were malnourished, 

12.3% were at risk for malnutrition and 73.9% were normal. In the present study, we found that 4% of males 

and no female participants were malnourished, 20% of males and 32% of females were in the ‘at risk’ group, 

and 76% of males and 68% of females were normal. 

Unlike other studies in the literature, we investigated the anthropometric parameters associated with the 

nutritional status. We found that only body weight, grip strength and WHR were significantly and positively 

correlated to MNA (p < 0.05).   

 

Conclusion 

In conclusion, we provided sex-specific distributions for many anthropometric measurements as reference 

values for the Turkish elderly population to detect individuals at greater risk for nutritional disorders. The 

association found between anthropometric measurements is consistent with the results of many longitudinal 

studies. Some anthropometric measurements such as BMI, waist circumference, hip circumference, waist-to-

hip ratio, triceps skinfold thickness and mid-arm circumference showed a high prevalence of obesity in 

women, which appears to be related to an increase in visceral fat. In addition, low values of muscle strength 

in women may lead to a decrease in muscle mass due to an increase in fat mass. Especially in the 

determination of the malnourished elderly, as our results show, body weight, the grip strength and WHR 

were found as supporting parameters for the MNA test. 
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