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SUMMARY
Objectives: Measuring malnutrition is difficult in all settings and confused with the signs of aging. Mini nutritional assessment is an effective tool 

designed to identify older adults who have a risk of developing malnutrition.
Methods: Three hundred and one free-living elderly who lived with their family or alone were included in the study. Nutritional screening was 

performed with mini nutritional assessment and mini nutritional assessment short form. Dietary intake was assessed by a 3-days weighted food record.
Results: According to mini nutritional assessment in the 65–74 years young-old group, malnutrition, risk of malnutrition, and normal nutrition 

was 2.4%, 39.5%, 58.2%, respectively, and in the 75–84 years old-old group it was 10.2%, 48.7%, 41.0%, respectively, and in the older than 85 
years oldest-old group 92.3%, 7.7%, 0%, respectively. The lowest nutritional intake by recommended dietary allowance was zinc and the highest 
intake was sodium. Neither young-old group nor old-old group nor oldest-old group met the B12 and zinc requirements.

Conclusions: The free-living elderly at an age of 85 years and above are, accompanied by the existence of factors which may mask their weight 
losses, under a severe risk of malnutrition unless they receive adequate medical care and attention.
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INTRODUCTION

Malnutrition is not understood as a “little nutrition” instead 
of “bad nutrition”. Malnutrition is a syndrome characterized by 
inadequate intake and absorption of nutrients (1). 

In the aging process many variables, including marital status, 
cognitive status, activities of daily living and independent ac-
tivities of daily living limitations, social engagement, metabolic 
changes, and decreased appetite are associated with increased 
depression and malnutrition (2, 3).

The changes to the sense of smell, taste and even hearing 
which increase with the ageing process can affect the enjoyment 
of food and this can lead to inadequate nutritional intake and 
malnutrition (4, 5).

Malnutrition is associated with an increased length of hospital 
stay, reduction in quality of life, delayed wound healing, increase 
of adverse health conditions such as infection and functional 
capacity. Malnutrition is especially determinative for morbidity 
and mortality in the elderly (6).

The prevalence of malnutrition is relatively low in the free-
living elderly (2–10%), but rises considerably (30–60%) in the 
hospitalized or institutionalized elderly (7). 

Measuring malnutrition is difficult in all settings and confused 
with the signs of aging (8).

The mini nutritional assessment (MNA) is an effective tool 
designed to identify older adults who have a risk of developing 
malnutrition (9). The MNA has a short form (MNA-SF). The MNA 
and MNA-SF are sensitive, specific and accurate in identifying 
nutrition risk (10).

MNA and MNA-SF are applicable to screen malnutrition in 
Turkish geriatric patients (11). 

In this study, we aimed at identifying, by means of the MNA 
and MNA-SF, malnutrition, malnutrition risks and inadequate 
food intake ratios in the free-living elderly groups. 

MATERIALS AND METHODS

Setting and Sampling
In this study, between January 2017 and December 2018, 1,000 

elderly persons were called by phone through the neighbourhood 
mukhtar’s offices and were asked whether they would like to par-
ticipate in the study; 388 elderly persons who agreed to participate 
in the study were met face to face. The exclusion criteria were 
receiving supplements (n = 8) or tube feeding (n = 2), suffering 
from acute disease at the beginning of the study (n = 28), being in 
a terminal condition of health (n = 13), suffering from cognitive 
impairment (n = 16). Upon further exclusion of the elderly, whose 
detailed food consumption could not be obtained (n = 20), 301 
free-living elderly who lived with their family or alone in their 
own houses were included in the study. They were older than 65 
years. They were living in Kırklareli city centre or districts of 
Kırklareli or villages of this districts (50 villages of 8 districts), 
and they were never institutionalized or living in nursing home.

The socio-demographic data of the elderly were collected using 
face-to-face questionnaire. The study population was divided into 
3 subgroups, whereby the group comprising age between 65–74 
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years is young-old, 75–84 years of age is old-old, and over 85 
years of age is oldest-old (12).

Nutritional Status of the Elderly
Nutritional screening was performed with MNA-SF and MNA. 

The MNA was validated against two principal criteria, the clini-
cal status and comprehensive nutrition assessment, by applying 
principal component and discriminant analysis. The MNA-SF 
was developed and validated to allow a 2-step screening proc-
ess. MNA-SF, which is the first step, consists of six items: food 
intake, weight loss, mobility, psychological stress or acute disease, 
neuropsychological problems, and body mass index (BMI). The 
maximum score of MNA-SF is 14. A score equal to or less than 
7 points is regarded as an indicator of malnutrition, 8–11 points 
indicate a risk for malnutrition, and a score equal to or more 
than 12–14 points indicate that the person is well nourished. If 
indicated (< 12 point) after step 1 (MNA-SF), the risk of malnu-
trition should be assessed using the full MNA. Accordingly, for 
the purpose of the present malnutrition study, we have assessed 
those persons, who have scored less than 12 in the MNA-SF, in 
the scope of the full MNA. In the full MNA, a total score of less 
than 17 points is regarded as an indicator of malnutrition, 17–23.5 
points indicate a risk of malnutrition, and more than 23.5 points 
indicate that the person is well nourished (Fig. 1). The sum of 
malnutrition and risk of malnutrition considered the risk of poor 
nutritional status (13, 14). 

The weight has been measured by means of a portable bascule, 
and the height by means of a portable stadiometer. The bascule 
used featured a measurement precision of 100 g intervals, and the 
stadiometer with 1 mm intervals. The height has been measured 
while the patient was in his/her room clothes and shoes off, his/her 
back resting at the stadiometer. The patient’s heels have been kept 
parallel and adjacent to each other. During the height measurement, 
attention has been paid to orbitomeatal line (Frankfurt plan), i.e., 
the plane combining the ear meatus and the bottom of the orbital 
cavity, was parallel to the floor, and the heel, gluteus and occiput 
protrusion rested against the stadiometer. A slight pressure has 
been applied on the patient’s processus mastoideus, it has been 

pulled upward, and thus the patient has been ensured to stand fully 
upright. The waist circumference (WC) has been measured as the 
narrowest body diameter between the crista iliaca and the arcus 
costarum, and the hip circumference (HC) has been measured as 
the broadest body diameter over the gluteus maximus behind and 
over the pubis in front. The mid-upper arm circumference (MUAC) 
measured at the mid-point between the tip of the shoulder and the 
tip of the elbow (olecranon process and the acromion).

All anthropometric measurements were made on two differ-
ent days and the mean of all these values was calculated. Thus, 
the occurrence of faults depending on intraobserver variability 
were prevented.

Energy and Nutrients Intake of the Elderly
Dietary intake was assessed by a 3-day weighed food record. The 

participants were asked to record everything they ate and drank for 
three consecutive days which included two weekdays and one week-
end day (Thursday, Friday and Saturday; or Sunday, Monday and 
Tuesday). They were instructed not to alter what they ate or drank 
during this time. The amount of food and beverages was determined 
by using “household measures” and “ml” or “grams” based on the 
Turkish Ministry of Health – General Directorate of Primary Health 
Care, Portion Sizes for Age Groups Guideline (15). Also, a photo-
graphic atlas was used to determine the food portion sizes (16). To 
estimate the amounts of food in one portion consumed outside the 
institutions, standard dishes description was used (17). In addition, 
details of any vitamin and mineral supplements consumed in the 
3-day period were recorded. Mean energy, macronutrient and food 
intakes of the elderly by age groups were calculated using BEBIS 
7 software, which was also double entered to ensure verification 
(Ebispro for Windows, Germany; Turkish version/BeBiS 7). Results 
were compared with Turkish recommended daily allowances (RDA) 
according to age and gender (15). Nutrient intake below two-thirds of 
RDA (67%) was considered low intake (18). Calculations of energy, 
nutrients intake and level of meeting daily requirements are based 
on the risk of poor nutritional status of the elderly.

Statistical Methods 
Data were analysed with SPSS version 20.0 (Chicago, IL, 

USA) using number (n), percentage (%), mean (X), standard 
deviation (SD), and median values. Normal distribution of 
data was checked by means of the Shapiro-Wilk test. Groups 
were compared by means of the one-way analysis of variance 
(ANOVA) for normal distributed, or by the Kruskal-Wallis test 
for not normally distributed variables. Tukey HSD analysis was 
performed for multiple comparisons of groups after ANOVA 
and pairwise comparisons were performed after Kruskal-Wallis 
test. Chi-square test (χ2) was used in comparison of qualitative 
variables between groups. Fisher’s exact test result was excepted 
when expected numbers were small. P-value < 0.05 was set as 
statistically significant.

Ethical Approval 
All participants of this study gave their written informed 

consent and ethical approval was obtained from the Kırklareli 
University Ethical Review Committee.Fig. 1. Assessment of malnutrition by MNA.
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RESULTS

Socio-demographic Characteristics
The socio-demographic characteristics of the study partici-

pants are shown in Table 1. There were 157 (52.2%) males and 
144 (48.8%) females. The proportion of young-old, old-old and 
oldest-old males was 82.8%, 12,7% and 4.5%, respectively. The 
proportion of young-old, old-old and oldest-old females was 
82.6%, 13.2% and 4.2%, respectively. There is no statistical 
difference in gender distribution among older groups (p > 0.05).

Only 4.5% of the elderly males were illiterate, 41.4% were lit-
erate without formal education, and 54.1% had formal education; 

15.2% of the elderly females were illiterate, 41.7% were literate 
without formal education, and 43.1% had formal education. 

83.4% of the elderly males were married, 14.6% were wid-
owed and 1.9% were divorced. On the other hand, 83.3% of the 
elderly females were married, 14.6% were widowed, and 2.1% 
were divorced.

9.6% of the elderly males were living alone and 89.8% were 
living with their family. Similarly, 9.7% of the elderly females 
were living alone and 91% were living with their family. 

Among the elderly males 44.6% had quit smoking, 25.5% 
were smokers, and 29.9% never smoked; among the elderly 
females 44.4% quit smoking, 4.1% were smokers, and 51.3% 
never smoked.

Table 1. Socio-demographic characteristics of the elderly (N = 301)

aProblems of eye (n = 26); hearing (n = 3); oral-dental (n = 8); skin (n = 3); prostate (n = 19); goiter (n = 9); liver disease (n = 2); allergy (n = 1)

Males (n = 157) Females (n = 144)

n % n %

Age groups (years)
Young-old 65–74 130 82.8 119 82.6
Old-old 75–84 20 12.7 19 13.2
Oldest-old 85+ 7 4.5 6 4.2

Education status

Illiterate 7 4.5 22 15.2
Literate (without formal education) 65 41.4 60 41.7
Primary school 54 34.4 49 34.0
Secondary school 12 7.6 7 4.8
High school 16 10.2 5 3.4
University 3 1.9 2 1.4

Marital status
Married 131 83.4 120 83.3
Widowed 23 14.6 21 14.6
Divorced 3 1.9 3 2.1

Living status
Alone 15 9.6 14 9.7
With family 141 89.8 131 91.0

Smoking status
Smoker 40 25.5 6 4.1
Quit 70 44.6 64 44.4
Never 47 29.9 74 51.3

Previous occupation

Worker 43 27.4 19 13.1
Housewife 0 0.0 86 59.7
Farmer 42 26.8 32 22.2
Officer 35 22.3 6 4.1
Tradesman 37 23.6 1 0.6

Diagnosed diseases

Hypertension 96 61.1 88 61.1
Cardiovascular 51 32.5 47 32.6
Rheumatic 36 0.9 34 23.6
Diabetes mellitus 107 68.1 103 71.5
Respiratory diseases 17 10.8 13 9.0
Gastrointestinal 38 24.2 36 25.0
Osteoporosis 97 61.8 1 84.7
Nervous 18 11.5 17 11.8
Kidney 14 8.9 13 9.0
Othersa 27 17.2 25 17.4
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As regards their previous occupations, 27.4% of males and 
13.1% of females were workers, 26.8% of males and 22.2% of 
females were farmers, 22.3% of males and 4.1% of females were 
officers, 23.6% of males and 0.6% of females were tradesmen, 
and 59.7% of females were housewives.

In both genders their most prevalent health problems were 
diabetes mellitus (70%), osteoporosis (70%), and hypertension, 
(61%). 

Nutritional Status
The anthropometric measurements of the participants by 

gender are presented in Table 2. The mean age was 70.0 ± 4.9 
(65–87) years for males and 70.4 ± 5.2 (65–88) years for females 
(ns). Mean BMI was 28.7 ± 5.3 kg/m2 for males and 30.0 ± 3.4 
kg/m2 for females (ns). Mean WC was 118.0 ± 9.6 cm for 
males and 125.0 ± 11.5 cm for females (p < 0.001). Mean HC 
was 107.6 ± 6.8 cm for males and 113.0 ± 11.2 cm for females 
(p < 0.001). Mean W/H ratio was 1.01 ± 0.08 for males and 
1.11 ± 0.12 for females (p < 0.001). Mean MUAC was 29.2 ± 5.7 
cm for males and 28.8 ± 4.6 cm for females (ns).

The nutritional status of the free-living elderly is shown in 
Table 3. The BMI of young-old, old-old and oldest-old elderly 
was 29.3 ± 4.9 kg/m2, 28.0 ± 3.7 kg/m2, and 33.2 ± 4.8 kg/m2, 
respectively. The waist circumference of young-old, old-old 
and oldest-old elderly was 108.8 ± 11.2 cm, 118.6 ± 17 cm, and 
126.6 ± 15.0 cm, respectively. W/H ratio was 0.95 ± 0.11 in 

Table 2. Anthropometric measurements of participants by gender (N = 301)

The significance of the variables was tested using the independent t test. 
SD – standard deviation; ns – not significant

Table 3. Nutritional status of the free-living elderly (N = 301)

young-old, 1.01 ± 0.17 in old-old, and 0.94 ± 0.03 in oldest-old 
elderly. The MUAC of young-old, old-old and oldest-old elderly 
was 28.91 ± 5.39 cm, 30.86 ± 3.91 cm, and 21.24 ± 1.38 cm, re-
spectively. 

According to the MNA-SF in the young-old group, malnu-
trition, risk of malnutrition, risk of poor nutritional status, and 
normal status was 3.6%, 41.7%, 45.3%, 54.7%, respectively, 
in the old-old group it was 12.8%, 56.4%, 69.3%, 30.7%, 
respectively, and in the oldest-old group 92.3%, 7.7%, 100%, 
0%, respectively. According to full MNA in the young-old 
group, malnutrition, risk of malnutrition, risk of poor nutritional 
status, and normal nutrition was 2.4%, 39.5%, 41.8%, 58.2%, 
respectively, in the old-old group it was 10.2%, 48.7%, 59.0%, 
41.0%, respectively, and in the oldest-old group 92.3%, 7.7%, 
100%, 0%, respectively. Young-old versus old-old, young-old 
versus oldest-old, and old-old versus oldest-old groups were 
significantly different for MNA and MNA-SF (p < 0.001). As 
the result of the full MNA, 140 elderly people have the risk of 
poor nutritional status (Table 4). 

Energy and Nutrients Intake
As shown in Table 5, 140 elderly people have the risk of poor 

nutritional status in the young-old group, energy, carbohydrate, 
protein, and fat intake were found to be 1,672.5 ± 553.2 kcal/d, 
217.2 ± 100.9 g/d, 61.2 ± 24.1 g/d, and 60.8 ± 26.0 g/d, respec-
tively. In the old-old group, energy, carbohydrate, protein, and fat 

Males (n = 157) Females (n = 144)
p-value

Mean (SD) Range Mean (SD) Range
Age 70.0 (4.9) 65–87 70.4 (5.2) 65–88 ns
Height (cm) 168.3 (8.1) 150–190 156.5 (7.2) 140–170 < 0.001
Weight (kg) 80.7 (9.8) 65–120 70.1 (11.8) 63–110 < 0.001
BMI (kg/m2) 28.7 (5.3) 25–40.3 30.0 (3.4) 25–49 ns
Waist circumference (cm) 118.0 (9.6) 90–168 125.0 (11.5) 72–143 < 0.001
Hip circumference (cm) 107.6 (6.8) 90–123 113.0 (11.2) 61–135 < 0.001
Waist to hip ratio 1.01 (0.08) 0.9–1.6 1.11 (0.12) 0.7–1.8 ns
Mid-upper arm circumference (cm) 29.2 (5.7) 20.2–44.4 28.8 (4.6) 18.3–38.8 ns

Young-old (n = 249)
Mean (SD)

Old-old (n = 39)
Mean (SD)

Oldest-old (n = 13)
Mean (SD)

Total
Mean (SD)

Height (cm) 163.7 (10.3)A,B 159.5 (10.5)A 158.3 (2.9)B 163.1 (10.3)
Weight (kg) 78.3 (13.5)A 71.0 (9.0)A,C 83.3 (7.6)C 77.4 (13.2)
BMI (kg/m2) 29.3 (4.9)BB 28 (3.7)C 33.2 (2.0)C 29.2 (4.8)
Waist circumference (cm) 108.8 (11.2)AA 118.0 (17.0)AA,CC 126.6 (15.0)CC 115.5 (14.2)
Hip circumference (cm) 108.3 (10.2)AA,B 102.3 (11.1)AA,C 118.7 (10.0)B,C 107.6 (10.6)
Waist to hip ratio 0.99 (0.11) 1.08 (0.17) 1.10 (0.03) 1.04 (0.12)
Mid-upper arm circumference (cm) 28.91 (5.39)B 30.86 (3.91)C 21.24 (1.38)B,C 28.58 (5.34)

SD – standard deviation; young-old vs. old-old: Ap < 0.001, AAp < 0.05; young-old vs. oldest-old: Bp < 0.001, BBp < 0.05; old-old vs. oldest-old: Cp < 0.001, CCp < 0.05
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Table 4. MNA-SF and full MNA distributions of elderly groups (N = 301)

Young-old vs. old-old: Ap < 0.001, AAp < 0.05; young-old vs. oldest-old: Bp < 0.001, BBp < 0.05; old-old vs. oldest-old: Cp < 0.001, CCp < 0.05

Table 5. Daily energy and nutrient intake of elderly groups (N = 140)

Young-old vs. old-old: Ap < 0.001, AAp < 0.05; young-old vs. oldest-old: Bp < 0.001, BBp < 0.05; old-old vs. oldest-old: Cp < 0.001, CCp < 0.05

intake were found to be 1,461.7 ± 379,1 kcal/d, 186,3 ± 66.7 g/d, 
54.9 ± 16.5 g/d, and 54.9 ± 16.5 g/d, respectively. In the oldest-
old group, energy, carbohydrate, protein, and fat intake were 
found to be 1,111.8 ± 198.7 kcal/d, 119.5 ± 27.9 g/d, 41.5 ± 11.0 
g/d, and 48.5 ± 7.7 g/d, respectively. In the oldest-old group, 
energy, carbohydrate, protein, and fat intake were found to be 
1,111.8 ± 198.7 kcal/d, 119.5 ± 27.9 g/d, 41.5 ± 11.0 g/d, and 
48.5 ± 7.7 g/d, respectively. In all elderly at risk of poor nutritional 
status, energy, carbohydrate, protein, and fat intake were found 
to be 1,589.2 ± 423.0 kcal/d, 203.5 ± 66.9 g/d, 56.9 ± 17.1 g/d, 
and 55.6 ± 21.0 g/d, respectively. In the young-old versus old-
old, young-old versus oldest-old, and old-old versus oldest-old 
comparison energy and macronutrients intake were significantly 
different (p < 0.001) (Table 5).

The level (%) of meeting daily requirements for energy and 
nutrients intake according to RDA for the elderly at risk of poor 
nutritional status are given in Table 6. The young-old elderly, who 
had the risk of poor nutritional status, met the requirements of 
vitamin A, vitamin E, vitamin B1, vitamin B2, vitamin B6, folate, 
vitamin C, sodium, calcium, magnesium, iron, copper, except for 
vitamin B12 and zinc. The old-old elderly met the requirements 
of daily intake of vitamin A, vitamin E, vitamin B1, vitamin B2, 
vitamin B6, folate, vitamin C, sodium, magnesium, iron, copper, 
and did not meet the requirements for vitamin B12, calcium, and 
zinc. The oldest-old elderly met the requirements of most of the 
micronutrients except for vitamin B12, calcium, magnesium, iron, 
and zinc. There was the lowest intake of zinc and the highest intake 
of sodium. None of the groups met the B12 and zinc requirements.

Young-old (n = 249)
n (%)

Old-old (n = 39)
n (%)

Oldest-old (n = 13)
n (%) Total

MNA-SF

Malnutrition 9 (3.6)A,B 5 (12.8)A,C 12 (92.3)B,C 26 (8.6)
Risk of malnutrition 104 (41.7)A,B 22 (56.4)A,C 1 (7.7)B,C 127 (42.2)
Risk of poor nutritional status 113 (45.3)A,B 27 (69.3)A,C 13 (100)B,C 153 (50.8)
Normal nutrition 136 (54.7)A,B 12 (30.7)A,C 0 (0)B,C 148 (49.2)

Full MNA

Malnutrition 6 (2.4)A,B 4 (10.2)A,C 12 (92.3)B,C 22 (7.3)
Risk of malnutrition 98 (39.5)A,B 19 (48.7)A,C 1 (7.7)B,C 118 (39.2)
Risk of poor nutritional status 104 (41.8)A,B 23 (59.0)A,C 13 (100)B,C 140 (46.5)
Normal nutrition 145 (58.2)A,B 16 (41.0)A,C 0 (0)B,C 161 (53.5)

Young-old (n = 104)
Mean (SD)

Old-old (n = 23)
Mean (SD)

Oldest-old (n = 13)
Mean (SD)

Total
Mean (SD)

Energy (kcal) 1,672.5 (553.2)A,B 1,361.7 (379.1)A,C 1,111.8 (198.7)B,C 1,589.2 (23.0)
Carbohydrate (g) 217.2 (100.9)A,B 186.3 (66.7)A,C 119.5 (27.9)B,C 203.5 (66.9)
Protein (g) 61.2 (24.1)A,B 54.9 (16.5)A,C 41.5 (11.0)B,C 55.6 (21.0)
Fat (g) 66.8 (26.0)A,B 52.8 (19.4)A,C 52.8 (19.4)A,C 56.9 (17.1)
Vitamin A (IU) 1,626.7 (1,071.4)A,BB 1,596.9 (818.2)A,CC 1,343,7 (801.0)BB,CC 1,514.0 (921.0)
Vitamin E (mg) 22.6 (10.70)BB 21.36 (10.56)C 17.16 (5.96)BB 20.7 (8.45)
Vitamin B1 (mg) 1.0 (0.20)A,BB 0.78 (0.12)A 0.59 (0.22)BB 0.85 (0.18)
Vitamin B2 (mg) 1.7 (0.50)AA,B 1.28 (0.30)AA 1.18 (0.22)B 1.58 (0.49)
Vitamin B6 (mg) 1.7 (0.40)AA,B 1.32 (0.32)AA,C 1.10 (0.22)B,C 1.50 (0.42)
Vitamin B12 (mg) 3.0 (2.20)BB 3.82 (3.05)C 2.46 (1.41)BB 3.06 (2.10)
Folate (µg) 301.0 (87.4)BB 273.7 (80.0)CC 229.5 (33.4)BB,CC 279.9 (85.7)
Vitamin C (mg) 155.6 (66.6)BB 133.6 (50.0)C 103.5 (32.8)BB,C 139.5 (47.04)
Na (mg) 6,365.0 (2,539.8)A,B 7,400.7 (2,642.9)A,C 8,705.1 (1,173.0)B,C 6,752.4 (2,429.0)
Calcium (mg) 801.6 (199.5)A,B 668.2 (81.3)B,C 475.9 (60.0)B,C 730.6 (81.1)
Magnesium (mg) 244.0 (71.5)BB 233.4 (71.2)CC 157.5 (33.3)B,C 241.3 (72.2) 
Iron (mg) 11.44 (4.04)BB 10.82 (4.76)CC 6.80 (2.89)B,C 10.77 (3.70)
Copper (mg) 1.9 (1.30)A,BB 2.05 (1.67)A,CC 2.68 (1.75)BB,CC 1.99 (1.60)
Zinc (mg) 6.96 (3.22)AA 5.70 (2.48)AA,CC 4.74 (1.41)CC 5.18 (2.39)
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Young-old (n = 104)
Mean (SD)

Old-old (n = 23)
Mean (SD)

Oldest-old (n = 13)
Mean (SD)

Total
Mean (SD)

Energy 82.2 (24.9) 65.6 (19.2) 55.2 (8.6) 77.0 (0.5)
Carbohydrate 68.2 (0.9) 58.1 (17.0) 50.4 (10.1) 67.6 (20.9)
Protein 77.2 (28.8) 66.0 (25.6) 52.6 (15.5) 72.6 (30.7)
Lipid 90.5 (89.8) 65.4 (54.4) 60.0 (20.6) 84.9 (79.5)
Vitamin A 209.8 (77.3) 143.7 (70.1) 100.7 (57.1) 192.7 (73.2)
Vitamin E 180.1 (0.2) 134.6 (21.2) 110.1 (19.5) 168.0 (21.4)
Vitamin B1 100.0 (40.4) 105.6 (41.1) 106.5 (42.1) 98.2 (39.6)
Vitamin B2 97.6 (25.1) 76.1 (31.7) 75.5 (35.6) 92.8 (88.4)
Vitamin B6 111.5 (42.7) 101.6 (41.8) 87.8 (30.0) 106.1 (103.4)
Vitamin B12 58.5 (29.0) 50.6 (24.3) 40.6 (27.3) 55.1 (55.1)
Folate 96.4 (21.5) 75.1 (20.0) 59.3 (24.3) 90.0 (86.2)
Vitamin C 153.6 (48.3) 144.4 (30.5) 135 (29.3) 146.4 (45.5)
Sodium 250.6 (100.1) 299.0 (131.1) 376.4 (44.0) 258.0 (91.5)
Calcium 67.1 (12.1) 60.5 (10.7) 49.1 (6.8) 62.6 (11.3)
Magnesium 101.5 (25.4) 79.4 (16.4) 55.8 (10.6) 94.0 (21.4)
Iron 76.4 (15.3) 72.1 (17.4) 42.7 (10.3) 70.8 (14.4)
Copper 107.8 (28.9) 93.8 (23.8) 95.6 (21.6) 103.8 (27.4)
Zinc 45.5 (12.8) 44.9 (11.7) 43.7 (11.4) 44.2 (12.3)

Table 6. Level of meeting daily requirements (%) for energy and nutrient intake (N = 140)

DISCUSSION

Nutritional Status
Our study was based on MNA-SF. The malnutrition, malnutri-

tion risk and normal nutrition ratios were found to be 8.6%, 42.1% 
and 49.1%, respectively, whereas according to full MNA, they 
were 7.3%, 39.2% and 53.5%, respectively. 

A lot of studies have been carried out on appropriate BMI val-
ues for the elderly and close results were obtained. For instance, 
Soltoft et al. (19) stated that the elderly with BMI values between 
25–27.5 kg/m2 have the highest quality of life. Similarly, Garner et 
al. (20) stated that the highest quality of life was seen in females 
with BMI 24.5 kg/m2 and in males with BMI 26 kg/m2.

Ongan and Rakıcıoglu (21) investigated 554 institutionalized 
elderly, whose mean age was 76.1 ± 7.3 years, mean BMI 26.5 was 
9 ± 4.58 kg/m2 for males and 30.07 ± 6.32 kg/m2 for females. In our 
study mean age of the elderly was 70.1 ± 5.1 years, and mean BMI 
was 29.7 ± 5.3 kg/m2 for males and 30.0 ± 3.4 kg/m2 for females. In 
our study both free-living male and female elderly population had 
higher BMI value. The reason of this difference may be the place 
where they live. It is a remarkable finding that BMI value in the 
oldest-old group, which is 33.2 ± 2.0 kg/m2, is higher in comparison 
to younger-old groups (p < 0.001). In fact, along with ageing, rea-
sons such as the reduction in the basal metabolism rate, increase in 
the body fat percentage, and limitation of movement ability cause an 
increase in BMI (19). Also, there may not be enough area to move 
or limited access to physical therapy in the home environment.

In the international study performed by Kaiser et al. on dif-
ferent ethnical groups and nourishment habits, the BMI, WC and 
W/H rates observed were close to each other (22). In our study, 
the oldest-old group had the highest BMI, the highest WC and 

the highest W/H ratio. This situation gives rise to the thought of 
sarcopenic obesity, which is characterized by decreased muscle 
mass and increased fat mass. In old age, along with the reduction 
of the movement ability upon the decrease of the muscle mass, 
body fat mass increases and gaining weight again is realized by 
fat deposit especially in the abdominal region. This circumstance 
causes sarcopenic obesity (23). Therefore, only BMI is never 
enough for diagnosis of malnutrition.

The mean MUAC values in our study were 28.91 ± 5.39 cm, 
30.86 ± 3.91 cm, and 21.24 ± 1.38 cm for the young-old, old-old 
and oldest-old groups, respectively. MUAC is a measurement 
for the determination of the skeletal muscle protein mass and the 
indication of the nutrition status (24). In the study made by Charl-
ton et al. (25) on 283 elderly individuals who were over 60 years 
of age, MUAC was 32.7 ± 6. 4 cm. In our study, mean MUAC 
was 28.8 ± 4.6 cm for males and 29.2 ± 5.7 cm for females but 
according to age groups the lowest MUAC value was seen in the 
oldest-old group, the highest BMI, WC and W/H ratio were seen 
at the same group as well. This fact suggests a serious muscle loss 
and malnutrition in the oldest-old free-living elderly.

In studies made on the free-living elderly using MNA, the 
malnutrition rate of 14.5% was found by Johansson et al. (26), 
and 14.7% by Pai (27). In the study performed by Simsek et al. 
in Turkey, the malnutrition and malnutrition risk rates were 2.7% 
and 28%, respectively (28). In another study the malnutrition and 
malnutrition risk rates found by Sahin et al. were 5.8% and 49.2%, 
respectively (29). In our study, these rates were 7.2% and 39.2% 
according to MNA. This may be attributed to regional socioeco-
nomic differences. Simsek et al. (28) performed their study in 
İzmir and Sahin et al. (29) performed the study in Kayseri. It is 
remarkable that in our province the malnutrition rate was slightly 
higher due to socioeconomic conditions (30).
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Energy and Nutrients Intake
Adequate energy and nutrient intakes are known to be impor-

tant for maintaining nutritional status. Although in our study the 
young-old group and total of the elderly met the requirements of 
daily mean energy, carbohydrate, protein and lipids, the oldest-
old group only met the half of the macronutrient requirements. 
In comparisons of young-old versus old-old, young-old versus 
oldest-old, and old-old versus oldest-old, the energy and ma-
cronutrient intakes were significantly different (p < 0.001). The 
young-old group did not meet the vitamin B12 and zinc require-
ments, the old-old group did not meet the vitamin B12, calcium 
and zinc requirements, and the oldest-old elderly can hardly meet 
any nutritional needs.

In all groups there was the lowest intake of zinc and the high-
est intake of sodium. None of the groups met the B12 and zinc 
requirements. The reasons for this may be indigestion or tooth 
loss, other diseases, or socioeconomic status. 

An increased sodium intake and decreased calcium intake af-
fects the bone health adversely (31). It is known that there is an 
increase in the consumption of sugar and salt by the elderly due 
to changes in taste perception (4). 

Shahar et al. (32) investigation based on 24-hour nutrition 
intake inquiry in 377 free-living elderly found that 26% of the 
elderly did not meet the requirements according to RDA, and 
the oldest-old group received significantly less energy, fat and 
carbohydrate. Vitamin E, vitamin C and B1 intake was determined 
to be the lowest in this group as well. 

In the study made on the institutionalized elderly, it was de-
termined that all nutrient intakes of the elderly were favourable 
according to requirements except for calcium and magnesium 
(21). Similarly, in our study the most prevalent health problems 
were osteoporosis and hypertension, and the elderly get 2 times 
more sodium than recommended by RDA.

It is convenient that individuals for the purpose of their health 
stick to the Dietary Approaches to Stop Hypertension (DASH) 
diet, which is characterized by rich calcium, magnesium and 
poor sodium (33).

During the aging process, food consumption changes lead to 
less energy intake. This then appears as a reduction in muscle and 
bone masses. In addition, along with the reduction of physical 
activity, sarcopenic obesity may mask weight loss. Therefore, 
adequacy of food consumption is essential to slow down the 
process leading to malnutrition. Adequate and balanced nutrition 
will also reduce the need for future assisted-living facility admis-
sion by maintaining nutritional status and decreasing morbidity.

The present study has some limitations. First of all, this study 
was performed in one centre. Secondly, some chronic diseases and 
daily medicine use may affect the nutrition of the elderly. Finally, 
although various methods were applied to determine malnutrition, 
this study was performed with MNA-SF and MNA.

CONCLUSIONS

As the age progresses, malnutrition and inadequate nutrition 
intake progresses as well. In the free-living elderly, accompanied 
by some factors, may mask their weight loss. Elderly individuals, 
especially the free-living elderly, should decrease salt consump-
tion and undergo regular geriatric control, which shall include not 

just the examination of their weight, but also a detailed control of 
their nutrients consumption by the health professionals.
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