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ABSTRACT
Aims: Malnutrition is a major concern that increases morbidity and mortality in older adults living in nursing homes. This study 
aimed to evaluate the nutritional status, body composition, and dietary intake of older adults in nursing homes while identifying 
the risk factors contributing to malnutrition.
Methods: This is a descriptive and cross-sectional study conducted with 150 older adults from two nursing homes. Malnutrition 
was assessed using the full version of mini nutritional assessment (MNA). Data were collected by face to face interview and 
anthropometric measurements and body composition analysis were performed. Statistical analyses included the Mann-Whitney 
U test, independent sample T test, Chi-square test, Spearman correlation coefficient and logistic regression. 
Results: Among participants 81.80% were male. Mean age was 75.13±7.35 years. The prevalence of malnutrition/malnutrition 
risk was 14.7%. While energy, macronutrient intake, and nutrient adequacy ratio (NAR) were similar between participants with 
good nutritional status and malnutrition/malnutrition risk, vitamin E intake was significantly higher in older adults with good 
nutritional status (p=0.009). A higher number of chronic diseases significantly increased the risk of malnutrition (OR=2.083, 
p=0.038, OR:2.065, p=0.027). However, consuming more meals per day (OR=0.086 p<0.001, OR:0.130, p=0.001), higher fat 
mass (OR=0.911, p=0.030) and a greater Fat Free Mass Index (OR 0.697, p=0.009) were found to be protective.
Conclusion: Assessing nutritional status, determining food consumption and identifying the factors contributing to malnutrition 
are crucial for the early prevention and management of malnutrition in older adults. Longitudinal studies with larger sample 
sizes are needed to develop effective strategies for improving the nutritional well-being of nursing home residents.
Keywords: Malnutrition, nursing homes, elderly, meal frequency, Fat Free Mass Index, FFMI, fat mass

INTRODUCTION
Aging is defined as accumulation of damage as a result of 
impaired repair mechanisms, and progressive loss of function 
which finally results to increase in risk of morbidity and 
mortality.1 World’s population is aging which is evidenced with 
people aged over 65 years or over worldwide outnumbered the 
children under five years old.2 Moreover projections indicate 
number of people over 60 years old will become 1.4 billion 
by 2030 and 2.1 billion by 2050. Aging increases the need for 
primary health care and long term care and better trained 
workforce in society.3

One of the major problems in elderly is malnutrition, which 
causes worsening of health and life quality and increasing risk 
of infection, pressure ulcers and decreasing wound healing.4,5 
Malnutrition is a state of lack of nutritional intake as a result 
of starvation, disease or ageing which leads to alteration in 
body composition and body cell mass leading to a decrease in 
physical and mental function and impaired disease outcome.6 

Prevalence of malnutrition/malnutrition risk is lower in 
community dwelling older adults,7,8 while it increases in long 
term care facilities or in nursing homes.5,7-9 There are many 
reasons contributing to malnutrition in older adults including 
physiological, socioeconomic and neuropsychological 
factors which causes inadequate dietary intake leading to 
undernutrition.4 Biological changes related to aging such 
as decreased gastric emptying time, oral changes leading to 
difficulty in chewing, swallowing and loss of sense of taste and 
smell may cause decreased energy and nutrient intake.4,10 In 
addition to this, chronic diseases increase metabolic demands 
and impairs nutrient absorption and also cause polypharmacy 
which can also lead to decrease in food intake.10,11 To optimize 
nutritional status and reduce malnutrition/malnutrition 
risk in nursing homes, optimal dietary intake with adequate 
energy and protein is needed however data regarding about 
food and nutrient intake in nursing homes is rare.9,12 Therefore 
it is essential to detect early malnutrition risk with systematic 
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tools such as Mini Nutritional Assessment (MNA) and monitor 
food intake in nursing homes5. Futhermore both aging and 
malnutrition leads to alteration in body composition which 
results in a significant decrease especially in fat free mass that 
may cause a decline in functional capacity.9,13 

The aim of this study was to assess the nutritional status, body 
composition and energy and nutrient intake of older adults 
living in nursing homes and find the potential risks associated 
with malnutrition. 

METHODS
Study Design and Participants 
This is a descriptive and cross-sectional study which was 
conducted in 2 nursing homes affiliated with municipalities 
located in Bursa province of Turkiye, between March-May 
2017. Study was designed according to the guidelines in 
Declaration of Helsinki and approved by the Doğu Akdeniz 
University Scientific Researches and Publication Ethics 
Committee (Date: 06.03.2017, Decision No: 2017/39-05). 
Study was conducted with older adults 60 years and over who 
do not have any obstacles for anthropometric measurements, 
who can communicate, and who were willing to give an 
informed consent. Older adults who were bed ridden (n: 11), 
had dementia (n: 12) and who had psychiatric problems (n: 
2) were excluded from the study. The study was completed 
with 150 older adults (40 women, 110 men). In 2017, there 
were only two nursing homes affiliated with municipalities in 
Bursa province. Both institutions agreed to participate in the 
research. Therefore, instead of performing a priori sample size 
calculation, we adopted a total population sampling method 
by including all eligible and consenting residents from these 
two nursing homes. The sample size (n: 150) reflects the entire 
accessible and consenting population within the study setting 
during the data collection period.

Primary outcomes of the study were defined as assessment 
of nutritional status, assessment of body composition and its 
relation with nutritional status and finding the association 
between malnutrition/malnutrition risk and chronic diseases, 
polypharmacy, eating habits and energy and nutrient intake.

Data Collection
All participants were interviewed face to face via a survey. The 
survey consists of 4 sections. First section was developed by 
the authors and aimed to determine the general background, 
eating habits and health status of the participants. The 
second section included a 24 hour dietary recall in order to 
analyze energy and nutrient intake of the older adults. For 
the assessment of nutritional status MNA full form was used 
in the third section and 4th section included anthropometric 
measurements and body composition data which were 
measured by the researcher dietitian.

General Background, Eating Habits and Health 
Status
Data relating to socio-demographic and personal features, 
educational status, duration of stay in a nursing home, 
number and type of chronic diseases and medications used, 
meal frequency, appetite, edibility of meals served in nursing 
homes were collected in this section.

24 Hour Dietary Recall
Food consumption was assessed with a 24-hour dietary 
recall. Energy and nutrient intake were analyzed with 
Nutrition Information Systems Package Program (Beslenme 
Bilgi Sistemleri Paket Programı 7.0 (BEBİS 7.0).14 Standard 
recipes of the food served in nursing homes were applied to 
the program and the energy and nutrient intake of the older 
adults were calculated. For the assessment of the adequacy 
of participant’s nutritional intake, nutrient adequacy ratio 
(NAR) was calculated according to the formula below.15 
Turkish Dietary Guidelines 2022 was taken as reference intake 
of specific nutrients according to age and gender.16

Mini Nutritional Assessment Full Form (MNA-FF)
The MNA FF has been developed and validated as a tool to 
assess nutritional status in older adults, commonly used 
in nursing homes, community, hospitals, and home care. 
According to the full MNA®, a total score greater than 24 
indicates satisfactory nutritional status, a score between 
17 and 23.5 indicates risk of malnutrition, and a score <17 
indicates malnutrition.17 Although the full MNA® categorizes 
individuals into three nutritional status groups, the number 
of older adults identified as malnourished in this study was 
very small (0.7%). Therefore, those classified as malnourished 
and those at risk of malnutrition were combined into a 
single group for analysis, and all statistical evaluations were 
conducted based on two groups.

Anthropometric Measurements
For assessment of body composition [total body fat (kg), 
body fat percentage (%), fat free mass (FFM) (kg)], bioelectric 
impedance analysis (BIA) was used which is a fast, inexpensive, 
noninvasive, and a portable method.18 TANITA BC 418, a 
segmental body composition analyzer (Tokyo, Japan) with 
single-frequency constant electrical currents of 500 μA at 
50 kHz was used for measurements with an empty bladder, 
fasting for 8 hours, and wearing light clothing without shoes 
to the nearest 0.1 kg.19

A stadiometer was used to measure height standing still, 
in an upright position and the head in the Frankfurt plane 
without shoes. A flexible non stretch tape was used to measure 
middle upper arm, calf circumference (MUAC) to the nearest 
0.1 cm. For measurement of MUAC the arm was first bent 
to 90 degree angle and the midpoint between olecranon and 
acromion processes was identified and marked. The arm was 
then allowed to hang straight down and a measuring tape was 
wrapped around marked midpoint. Calf circumference (CC) 
was measured by wrapping the tape around the widest part of 
the calf.  Body-mass index (BMI) (kg/m2) was calculated by 
dividing body weight (kg) into the square meters of height20 
and Fat Free Mass Index (FFMI) was calculated by dividing 
FFM into the square meters of height by the researcher.21

Statistical Analysis
Collected data was analyzed with Statistical Package for Social 
Science 24.0 software (SPSS). Arithmetic mean±standard 
deviation, median and minimum maximum values were 
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used for presenting quantitative variables. Shapiro Wilk test 
was used for testing normality. For independent variables 
with 2 categories, Mann-Whitney U test was used. Fisher's 
and Pearson's chi-square was used for comparing qualitative 
variables. Correlation between variables was evaluated with 
the Spearman’s Correlation Coefficient. Logistic regression 
was used to relate malnutrition/malnutrition risk with age, 
gender, marital status, meal frequency, number of chronic 
diseases, polypharmacy, FFMI and fat mass in 2 different 
models. For defining malnutrition/malnutrition risk cut of 
point of MNA was used. Since BMI, CC and MUAC are the 
variables used to calculate MNA score they are not included 
into the regression models. A p-value of <0.05 was deemed as 
statistically significant.

RESULTS
The study consisted of 110 (73.3%) male and 40 (26.70%) female 
total 150 participants who were 60 years and older. According 
to the MNA, 85.30% of the participants had good nutritional 
status. While 16.40% of males had malnutrition/malnutrition 
risk, only 10% of female had malnutrition/malnutrition risk. 
There was no difference in MNA scores between males and 
females (p>0.05) (Table 1).

Comparison of general characteristics, health status and 
eating habits of the participants were shown in Table 2. No 
difference was found in between the groups according to age, 
sex, educational status, length of stay in the nursing home, 
loss of appetite and ability to eat meals served in the nursing 

Table 1. Distribution of nutritional status of the older adults according to gender
MNA score  X±SD Minimum Maximum p*
   Male (n=110) 24.8±2.70 15.00 29.00 0.139
   Female (n=40) 25.32±2.77 17.50 29.00

Male (n=110) Female (n=40) Total (n=150)
n % SD % n % p**

MNA classification
Good nutritional status 92 83.60 36 90.00 128 85.30

0.438
Malnutrition risk & malnutrition 18 16.40 4 10.00 22 14.70

p<0.05, *Mann-Whitney U test, **Fisher’s Chi-square, MNA: Mini Nutritional assessment, SD: Standard deviation

Table 2. Distribution of socio-demographic characteristics, health status and eating habits of participants according to nutritional status
Good nutritional status Malnourished/malnutrition risk Total p

Gender* n % n % n %
   Male 92 71.90 18 81.80 110 73.30 0.330
   Female 36 28.10 4 18.20 40 26.70
Age (years)§ X±SD Min-max Median X±SD Min-max Median
   Mean age§ 75.13±7.35 62-102 74.00 72.91±7.75 65-96 71.00 0.109
Age (years)* n % n % n %
   65-75 66 51.60 15 68.20 81 54.00
   76-85 54 42.20 6 27.30 60 40.00 0.351
   85+ 8 6.30 1 4.50 9 6.00
Marital status* n % n % n %
   Married 77 60.20 6 27.30 83 55.30 0.004
   Single/divorced/widow 51 39.80 16 72.70 67 44.70
Educational status* n % n % n %
   Illiterate 16 12.50 2 9.10 18 12.00
   Primary/secondary school 70 54.70 15 68.20 85 56.70 0.498
   High school/university 42 32.80 5 22.70 47 31.30
Duration of stay in nursing home* n % n % n %
   <12 months 69 53.90 11 50.00 80 53.40
   1-5 years 34 26.60 4 18.20 38 25.30 0.386
   >6 years 25 19.50 7 31.80 32 21.30
Loss of appetite‡ n % n %
   Yes 24 18.80 5 22.7 29 19.30 0.426
   No 104 81.30 17 77.3 121 80.70
Able to eat meals served in nursing home‡ n % n % n %
   Yes 105 82.00 17 77.3 122 81.30 0.392
   No 23 18.00 5 22.7 28 18.70
Medication use X±SD Min-max Median X±SD Min-max Median
   Medication use per day§ 2.88±1.72 0-8 3.00 4.36±1.94 1-8 4.00 0.002
Chronic diseases X±SD Min-max Median X±SD Min-max Median
   Number of chronic diseases§ 3.14±1.82 0-8 3.00 4.54±1.59 2-8 4.00 0.001
Total number of meals consumed§ X±SD Min-max Median X±SD Min-max Median
   Meals consumed/day 4.17±0.89 3-6 4.00 2.95±0.78 1-4 3.00 <0.001
‡Fisher’s Chi-square, *Pearson’s Chi-square, §Mann-Whitney U test, n: Number of participants, X±SD: Mean±standard deviation, Min: Minimum, Max: Maximum
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home (p>0.05). On the contrary it was found that the older 
adults with good nutritional status had fewer chronic diseases, 
used less medication, consumed more meals per day and had 
a significantly higher rate of being married when compared to 
those with malnutrition/malnutrition risk (p<0.05).

Table 3 shows the comparison of anthropometric 
measurements according to nutritional status and gender. 
No difference was found between the female participants. 
However male participants with good nutritional status 
had significantly higher weight, total body fat (kg), body 
fat percentage (%), FFM (kg) and FFMI (kg/m2) than the 
participants with malnutrition/malnutrition risk (p<0.05). 

Comparison of energy and macronutrient intake and NAR 
according to nutritional status was shown on Table 4. No 
significant difference was found between the participants with 
good nutritional status and malnutrition/malnutrition risk 
except the vitamin E. Nutrient adequacy ratio of vitamin E 
was significantly higher in participants with good nutritional 
status (p=0.009).

Table 5 shows the correlation between MNA score and 
number of chronic diseases, number of medications used, 
meals consumed and age. A moderate strong negative 
correlation was found between number of chronic diseases, 
and number of medications used per day while a moderate 
strong positive correlation was found between total number of 
meals consumed per day (p<0.001). According to these results 
as number of chronic diseases and medication used increases 
MNA score decreases, on the contrary as meal frequency 
increases MNA score increases.

Many factors may influence nutritional status. According 
to the models in Table 6, age, gender, marital status and 
number of medications used were not associated with 
nutritional status. Meal frequency, fat mass and FFMI were 
found to be protective against malnutrition/malnutrition risk 
while having chronic diseases was found to be a risk factor 
for malnutrition/malnutrition risk. One unit increase in 
daily meal count was found 11.62 fold (OR: 0.086) (p<0.001) 
protective in the first model and 7.69 fold (OR:0.130) (p<0.001) 
in the second model and one unit increase in FFMI (kg/
m2) (p=0.009) has a 1.43 fold (OR:0.697) (Model 1), one unit 
increase in fat mass (kg) (p=0.030) has a 1.09 fold (OR=0.911) 
protective from malnutrition/malnutrition risk (Model 2). On 
the contrary for each additional chronic disease malnutrition 
risk increases by 2.083 times (p=0.038) in the first model and 
2.065 times (p=0.027) in the second model.

DISCUSSION
Malnutrition is a growing problem in older adults, especially 
for those over 65 years of age which leads to muscle weakness, 
decreased functionality, increased risk of infection and 
mortality. Therefore, early diagnosis of malnutrition is very 
important to prevent malnutrition or slow the progression 
of its consequences.22 This study was conducted in order 
to assess malnutrition prevalence in nursing homes, to 
determine the body composition of older adults and find the 
factors contributing to malnutrition. Based on full MNA 
14.70% of the older adults found to have malnutrition risk/
malnutrition (Table 1) which was lower when compared to 
other studies. Various studies showed different malnutrition/

Table 3. Comparison of anthropometric measurements of participants according to gender and nutritional status

Anthropometric easurements

MNA

Good nutritional status Malnutrition risk & malnutrition

Male (SD=110) n X±SD Median Min Max n X±SD Median Min Max p*

   Height (cm) 92 164.32±9.00 165.00 140.00 183.00 18 166.11±6.29 166.50 155.00 180.00 0.588

   Weight (kg) 92 76.11±13.74 75.50 50.00 108.90 18 64.46±13.23 59.40 49.30 94.20 0.002

   BMI (kg/m2) 92 28.34±5.19 27.05 19.10 41.10 18 23.38±4.82 22.40 16.70 34.60 <0.001

   MUAC (cm) 92 27.51±3.12 28.00 20.00 34.00 18 24.58±2.93 25.00 20.00 31.00 0.001

   Calf circumference (cm) 92 32.03±2.19 32.00 27.00 38.00 18 28.33±2.32 28.00 26.00 36.00 <0.001

   Total body fat (kg) 92 21.15±8.49 20.00 8.90 50.60 18 15.02±7.80 12.50 4.90 31.30 0.005

   Body fat percentage (%) 92 26.74±7.28 26.10 12.70 49.90 18 21.07±7.37 20.65 9.70 38.20 0.005

   Fat free mass (kg) 92 54.74±8.49 54.50 28.40 77.8v 18 50.48±6.46 50.90 41.60 65.80 0.027

   Fat Free Mass Index (kg/m2) 92 20.27±2.77 19.90 10.50 28.50 18 18.28±2.06 17.70 15.00 24.10 0.001

Female (SD=40) n X±SD Median Min Max n X±SD Median Min Max p*

   Height (cm) 36 149.99±9.15 148.50 132.00 176.00 4 156.25±7.89 156.50 147.00 165.00 0.175

   Weight (kg) 36 71.50±17.59 67.90 47.80 141.00 4 68.57±13.36 73.00 49.20 79.10 0.892

   BMI (kg/m2) 36 31.43±5.37 31.05 23.30 42.30 4 28.62±7.92 29.90 18.10 36.60 0.513

   MUAC (cm) 36 27.61±3.58 27.00 20.00 36.00 4 25.25±3.77 25.00 21.00 30.00 0.239

   Calf circumference (cm) 36 30.92±1.81 31.00 27.00 34.00 4 27.75±1.26 29.00 27.00 30.00 0.022

   Total body fat (kg) 36 26.35±9.65 24.90 11.10 45.90 4 23.47±10.72 25.60 9.40 33.20 0.718

   Body fat percentage (%) 36 37.50±8.54 39.30 16.50 50.70 4 32.82±10.56 35.10 19.10 42.00 0.344

   Fat free mass (kg) 36 42.29±7.46 41.90 24.60 63.30 4 49.32±13.35 45.40 37.80 68.60 0.176

   Fat Free Mass Index (kg/m2) 36 18.87±3.10 19.20 9.30 24.30 4 20.28±5.33 20.20 13.80 26.80 0.528
*Mann-Whitney U test, X±SD: Mean±standard deviation, Min: Minimum, Max: Maximum, MNA: Mini nutritional assessment, BMI: Body-mass index, MUAC:  Middle upper arm, calf circumference
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malnutrition risk prevalence altering between 16-63%.5,7-9 The 
low prevalence can be explained with the selection criteria of 
this study which excluded the patients who were bed ridden, 
had dementia and psychiatric problems and moreover the 
variation between all these studies might be related with 
different screening methods used for detecting malnutrition. 
Even though malnutrition is an important problem in nursing 
homes or residential care centers still there is no universal 
malnutrition screening method.22 

When anthropometric measurements and body composition 
data were analyzed, it was found that male participants who 
were malnourished/at risk of malnutrition had significantly 
lower weight (kg), BMI (kg/m2), MUAC (cm), CC (cm), total 
body fat (kg), body fat percentage (%), FFM (kg) and FFMI 
(kg) than the ones who had good nutritional status (p<0.05). 
For the female participants the only significant difference 
was with CC. Calf circumference of participants who were 
malnourished/at risk of malnutrition was lower (p=0.022). A 
study conducted with 154 community dwelling older adults 
which analyzed BMI, MUAC, CC, FMI, FFM and FFMI 
reported no significant difference between the well-nourished 
participants and participants at risk of malnutrition about 
BMI, MUAC, CC, FMI and FFMI. The only difference found 
between the groups was FFM.11 On the contrary, a study which 
was conducted with 100 instiutionalized older women found 
that the ones who were malnourished had significantly lower 
weight, BMI, body fat (%), MUAC and CC than the ones who 
were well nourished.23 Another study which was conducted 
with 296 geriatric obese outpatients, it was found that patients 
who were undernourished had significantly lower MUAC, 
CC, skeletal muscle mass, FFM, however no difference was 
found about BMI.24 Most of the screening methods assessing 
malnutrition use anthropometric measurements as a 

Table 4. Comparison of the daily energy and macronutrient intake (a) and NAR (b) of elderly individuals according to nutritional status

Good nutritional status (n=128) Malnutrition risk & malnutrition (n=22)

Energy and macronutrients (a) X±SD Median Min Max X±SD Median Min Max p*

   Energy (kcal)† 1860.27±358.33 1841.91 937.00 2688.91 1734.83±485.30 1715.58 701.89 2484.74 0.154

   Protein (gr)§ 80.83±20.65 77.73 39.37 155.19 75.77±23.77 74.02 26.82 121.37 0.543

   Protein (%)§ 17.78±3.12 17.00 12.00 30.00 17.95±4.71 18.00 12.00 37.00 0.991

   Carbohydrate (gr)† 155.86±41.03 155.84 58.01 248.72 138.82±51.83 141.04 48.03 228.97 0.086

   Carbohydrate (%)§ 33.50±6.39 33.00 18.00 60.00 31.59±6.36 32.00 22.00 42.00 0.274

   Fat (gr)† 100.75±23.37 100.77 27.07 161.05 96.72±30.19 103.58 32.31 151.85 0.476

   Fat (%)§ 48.72±7.22 49.00 23.00 69.00 50.41±8.83 51.00 22.00 61.00 0.201

NAR of nutrients (b) X±SD Median Min Max X±SD Median Min Max p*

   Protein (gr)§ 1.07±0.31 1.04 0.44 1.87 1.15±0.44 1.09 0.47 1.95 0.570

   Carbohydrate (gr)§ 1.19±0.31 1.19 0.45 1.91 1.06±0.39 1.08 0.37 1.76 0.154

   Fiber (gr)§ 0.86±0.30 0.84 0.22 2.66 0.87±0.28 0.97 0.24 1.38 0.293

   Vitamin A (mcg)§ 1.78±0.94 1.56 0.30 5.63 1.61±0.80 1.36 0.40 3.72 0.235

   Vitamin E (mg)§ 1.22±0.40 1.19 0.15 2.44 0.94±0.46 1.05 0.19 1.91 0.009

   Vitamin K (mcg)§ 3.34±1.52 2.99 0.27 8.21 2.78±1.39 2.66 0.54 6.09 0.141

   Vitamin B12 (µg)§ 1.41±0.59 1.25 0.50 3.13 1.33±0.63 1.19 0.23 2.68 0.690

   Vitamin B1 (mg)§ 0.64±0.16 0.65 0.28 1.41 0.62±0.15 0.62 0.19 0.90 1.000

   Vitamin B2 (mg)§ 1.17±0.27 1.17 0.55 1.76 1.09±0.28 1.13 0.32 1.39 0.410

   Vitamin B6 (mg)§ 0.76±0.18 0.77 0.38 1.21 0.68±0.24 0.69 0.18 1.15 0.151

   Folate (µg)§§ 0.96±0.27 0.95 0.44 2.64 0.90±0.22 0.90 0.35 1.33 0.547

   Calcium (mg)§ 0.95±0.23 0.97 0.30 1.44 0.93±0.28 0.99 0.28 1.38 0.784

   Potassium (mg)§ 0.47±0.12 0.46 0.19 0.98 0.46±0.13 0.52 0.16 0.63 0.728

   Magnesium (mg)§ 0.73±0.18 0.72 0.32 1.27 0.72±0.19 0.72 0.25 0.99 0.892

   Phosphorus (mg)§ 2.12±0.42 2.09 1.15 3.18 2.06±0.51 2.13 0.71 2.67 0.842

   Iron (mg)§ 1.05±0.27 1.05 0.42 2.07 0.97±0.28 1.01 0.20 1.37 0.459
§Mann-Whitney U test, †Independent sample T test, X±SD: Mean±standard deviation, Min: Minimum, Max: Maximum, NAR: Nutrient adequacy ratio

Table 5. Correlation of age, number of medications used, number of 
chronic diseases and meal frequency with MNA score

Variable MNA score

Age
r -0.097

p 0.239

Number of medications used daily
r -0.453

p <0.001

Number of chronic diseases
r -0.372

p <0.001

Total number of meals consumed daily
r 0.493

p <0.001
r: Spearman correlation coefficient, MNA: Mini nutritional assessment
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determinant of malnutrition, moreover low muscle mass has 
also recently been used as a part of malnutrition definition25 
so it is expected to see lower anthropometric measurements 
in malnourished patients. In this current study it was found 
similar results with other studies about anthropometric 
measurements in males, the reason that there was no difference 
in anthropometric measurements of females is thought to be 
related with lower number of females in whole sample and 
low malnutrition/malnutrition risk percentage which caused 
an imbalance between the groups. When further analyses 
were done about body composition parameters, it was found 
that each unit increase in fat mass (kg) (OR: 0.911) and FFMI 
(kg/m2) (OR: 0.697) were protective against malnutrition/
malnutrition risk (p<0.05). Parallel to this study, a study 
done in China with 386 older adults in nursing homes also 
found that body fat mass, muscle strength and Skeletal Muscle 
Index are valid predictors for assessing nutritional risk.26 A 
prospective cohort study done with 378 older hospital patients 
also found that high risk of malnutrition was significantly 
associated with low muscle mass.27 Another longitudinal 
study conducted in Mexico with 241 older adults found that 
excess fat mass was protective against risk of malnutrition.28 

Although one of the main determinants of nutritional 
assessment is the assessment of food intake which was 
strengthened by the Global Leadership Initiative on 
Malnutrition (GLIM) consensus,13 there are few studies 
analyzing energy and nutrient intake in nursing home residents 

according to their nutritional status.9,29 In this study a single 
24-hour food recall was used to assess dietary intake. Analysis 
of the data showed that, energy and macronutrient intakes 
were similar between the groups (p>0.05). Nutrient adequacy 
ratio of nutrients were also evaluated according to the Turkish 
Dietary Guidelines, which also showed that there were no 
difference between the groups except for vitamin E. Older 
adults with good nutritional status had a significantly higher 
adequate intake of vitamin E than those with malnutrition/
malnutrition risk (p=0.009). Although no difference was 
found between the groups it was seen that both of the groups 
had inadequate intakes of fiber, vitamin B1, vitamin B6, 
folate, calcium, potassium and magnesium (Table 4) which 
shows that even though nutritional status was assessed as well 
nourished, micronutrient intake may be inadequate. A study 
conducted in Belgium with 74 nursing home residents, which 
assessed nutritional intake by weighed food records over a 
5-day period found that older adults with good nutritional 
status consumed significantly more energy but similar 
carbohydrate (g), protein (g) and fat (g) than malnourished 
ones.29 Another study done with both institutionalized and 
community-dwelling elderly, that assessed nutritional status 
with 2 non-consecutive 24 hour recalls, 8-15 days apart, it was 
found that inadequate nutrient intake was generally higher 
for those at risk of malnutrition or malnourished (except 
for carbohydrates and protein) than for those who were well 
nourished.9 Another study done in Portugal with 563 nursing 
home residents and 837 community dwelling older adults, 

Table 6. Association of malnutrition/malnutrition risk with respect to age, gender, meal frequency, number of chronic diseases, daily medication used 
and FFMI

Malnutrition/malnutrition risk*
Model 1

B SE p OR (95% CI)

   Constant 10.007 5.165 0.053 22181.152

   Age (years) -0.008 0.058 0.895 0.992 (0.887-1.111)

   Gender (Ref: female) -0.590 0.884 0.505 0.554 (0.098-3.135)

   Marital status (Ref: married) 0.691 0.732 0.346 1.995 (0.475-8.380)

   Total number of meals consumed daily -2.448 0.656 <0.001 0.086 (0.024-0.312)

   Number of chronic diseases 0.734 0.354 0.038 2.083 (1.041-4.168)

   Number of medications used daily 0.252 0.324 0.437 1.286 (0.682-2.426)

   FFMI (kg/m2) -0.362 0.139 0.009 0.697 (0.530-0.915)

   Nagelkerke R2 58.8%

Malnutrition/malnutrition risk*
Model 2

B SE p OR (95% CI)

   Constant 3.124 4.439 0.482 22.735

   Age (years) -0.003 0.055 0.963 0.997 (0.896-1.110)

   Gender (Ref: female) 0.045 0.868 0.959 1.046 (0191-5.731)

   Marital status (Ref: married) 0.686 0.731 0.348 1.985 (0.474-8.319)

   Total number of meals consumed daily -2.038 0.609 0.001 0.130 (0.040-0.430)

   Number of chronic diseases 0.725 0.328 0.027 2.065 (1.086-3.926)

   Number of medications used daily 0.237 0.296 0.424 1.267 (0.709-2.264)

   Fat mass (kg) -0.094 0.043 0.030 0.911 (0.837-0.991)

   Nagelkerke R2 56.7%
*Malnutrition/malnutrition risk is defined according to the MNA score, MNA: Mini nutritional assessment, FFMI: Fat Free Mass Index, SE: Standard error, OR: Odds ratio, CI: Confidence interval, B: Beta 
coefficient
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assessed dietary intake with 24 hour dietary recalls that 
repeated every 8-15 day apart across a whole year. Among 
both in nursing home residents and community dwellers 
energy intake was inversely associated with malnutrition 
risk. For macronutrients among nursing home residents, they 
found higher intake of carbohydrate, fat, monounsaturated 
fat, polyunsaturated fat and fiber, was protective against 
being at risk of malnutrition or malnourished. However, 
when macronutrient intake was adjusted according to the 
total energy intake the significance for macronutrients were 
lost. Regarding micronutrients vitamin C, sodium, potassium 
and magnesium are found associated with malnutrition 
risk. However, when model was adjusted according to 
energy intake significance was lost again. In community 
dwellers similar to nursing home residents, protein, total fat, 
monounsaturated fat, sodium, potassium and magnesium 
were inversely associated with malnutrition risk, but after 
adjusted to energy intake only sodium, and magnesium intake 
remain significantly associated.30 When all these studies were 
examined, it was seen that studies evaluating energy and 
nutrient intakes have variations in their assessment methods, 
which may be the reason for the different outcomes. 

Various demographic factors and factors related with health 
status may affect nutritional status such as age, education, 
marital status, chronic diseases and polypharmacy.10,11 
In this current study, it was found that older adults with 
good nutritional status had higher rates of being married, 
had significantly fewer chronic diseases and used fewer 
medications/day than those with malnutrition/malnutrition 
risk (p<0.05). On the other hand age, gender, educational 
status and duration of stay in nursing home did not differ 
between the groups (p>0.05) (Table 1). Moreover as the 
number of medications and chronic diseases increases 
MNA score decreases, on the contrary when the number of 
meals consumed increases MNA score increases (p<0.05) 
(Table 5). When further analysis was done for the significant 
variables, with multiple logistic regression analysis, number 
of chronic diseases were found to be significantly associated 
with malnutrition/malnutrition risk (p<0.05) while number 
of medications used and marital status were not (p<0.05). 
An additional chronic disease significantly increases 
malnutrition/malnutrition risk (OR: 2.083 model 1, OR: 
2.065 model 2) (p<0.05). Different form our study, a study 
conducted with 28,004 elderly in India found that aging, being 
male, being widowed/divorced/separated and having fewer 
years of education were associated with being underweight 
in rural areas of India.31 A study conducted with community 
dwelling elderly in Turkiye also found that increase in 
chronic diseases increases the risk of malnutrition, while 
gender and educational status did not pose a risk. However 
different from our study, they also found that aging and not 
being married were also significant risk factors.32 Bayrak et 
al conducted a study with 238 community dwelling elderly 
also found no difference between the groups according to 
gender, educational status and marital status, however also 
no relationship with number of medications per day and 
number of chronic diseases were shown.33 Another study 
done in Turkiye with 356 geriatric outpatients who admitted 
to a hospital. It was found that as number of chronic diseases 
and number of medications increases MNA score decreases.34

Several factors related with eating may affect nutritional status 
in elderly such as decreased appetite, long overnight fast and 
eating fewer number of meals.35,36 In this current study it 
was found that older adults with good nutritional status eat 
more meals than those with malnutrition/malnutrition risk 
and when logistic regression analysis was done it was seen 
that each one unit  increase in number of meals is protective 
(OR: 0.086 model 1, OR: 0.130 model 2) against malnutrition/
malnutrition risk (p<0.05). Parallel to our findings, a cross-
sectional study conducted 1771 older hospital patient also 
found that eating fewer than four meals per day increases 
malnutrition risk 1.878, and malnutrition 3.099 times.35 
Different from our study Bayrak et al.33 conducted a study 
with 238 community dwelling elderly and found no difference 
about meal frequency between the older adults with good 
nutritional status and malnutrition/malnutrition risk. 
Another study done in Ethiopia with 594 community dwelling 
older adults reported that, eating less than 3 meals per day 
significantly increases undernutrition (OR: 2.01) (p<0.05).37 
Moreover, a study with 115 older adults in Turkiye, also found 
that those eating 1-2 meals/per day had significantly lower 
MNA scores than those eating 3-4 and 4-6 meals.38 Evaluating 
the meal concept from different perspectives is very important 
since it is complex36 and in order to make further assumptions 
longitudinal studies, with more precise definitions related to 
meals or eating occasions are needed. 

Limitations
One of the limitations of this study was the self-reported 
dietary assessment which may have resulted in under or 
over reporting of the energy and nutrients consumed by the 
patients due to various reasons such as social norms and 
personal beliefs. Moreover a single 24 hour dietary recall may 
not reflect day to day variability in the diet. Weighed food 
records for more than one day may provide more accurate 
results. Another limitation of this study is, nursing homes 
were not randomly selected since this study was only possible 
in cooperating institutions. Therefore, these institutions may 
not be represent all nursing homes.

CONCLUSION
As a conclusion, in district of Bursa, among the nursing home 
residents malnutrition/malnutrition risk was determined 
as 14.70%. According to our findings increase in number of 
chronic diseases, increased risk of malnutrition while increase 
in fat mass, FFMI and number of meals eaten per day were 
found to be protective. Understanding these factors when 
caring for the elderly can help healthcare professionals for 
prevention of malnutrition. Longitudinal studies with larger 
sample sizes are needed to support these results and to assess 
energy and nutrient intake.
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