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This study aimed to assess the nutritional health of elderly individuals residing in nursing homes, using different malnutrition 

screening tools, comparing their effectiveness, and assessing the prevalence of malnutrition in this group. The study included 

88 participants (60 males, 28 females) with a mean age of 76.91 ± 8.18 years, all from a private nursing home. Information such 

as hand grip strength, anthropometric measurements, and serum albumin levels were extracted from medical records. Findings 

from the screening tools showed that 1.1% of the participants were classified as high-risk by the NSI, 3.4% as medium-risk by 

the MUST, 3.4% were found malnourished using the MNA, and 10.2% had low risk according to the GNRI. The study showed 

weak correlations between BMI (P = 0.032), mid-upper arm circumference (MUAC) (P = 0.003), and calf circumference (P = 

0.009). In contrast, a strong relationship was found between GNRI scores and albumin levels (P < 0.001). In addition, weaker 

correlations were observed between physical activity level (PAL) (P = 0.004) and waist/hip ratio (P = 0.015). Mild correlations 

were noted between NSI and waist/height ratio (P = 0.040) and PAL (P = 0.001). A negative correlation was found between 

NSI and MNA scores (r = -0.419), while GNRI and MNA scores showed a positive correlation (r = 0.424). This study 

recommends choosing malnutrition screening tools based on the elderly’s living conditions—whether in nursing homes, homes, 

or hospitals—and conducting regular follow-ups with repeated screenings to enable early diagnosis. 
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Introduction 

The global population is aging rapidly, driven by a 

decline in birth rates coupled with longer life 

expectancies, resulting in what is now referred to as a 

demographic burden. The World Health Organization 

(WHO) has prioritized this issue, emphasizing the 

importance of multi-sectorial strategies to address aging 

concerns [1]. By 2030, it is anticipated that nearly 20% 

of the world’s population will be aged 65 years or older 

[2]. Nutrition plays a pivotal role in the physical and 

cognitive functioning of the elderly [3], and malnutrition 

is often linked to a variety of health conditions, including 

depression, comorbidities, dementia, disability, 

medication side effects, taste changes, and dysphagia [4]. 

Aging also alters physiological and psychological food-

related behaviors, although the exact mechanisms behind 

these changes in appetite regulation remain unclear [5]. 

Malnutrition is a widespread issue in older adults, and 

failure to recognize and address it can complicate the 

treatment of other health conditions. Furthermore, 

malnutrition increases the risk of morbidity and mortality 

by contributing to additional complications. Elderly 

individuals in hospitals and nursing homes are 

particularly vulnerable to malnutrition, often due to 

reduced appetite, which exacerbates its prevalence [6]. 

The prevalence of malnutrition in elderly populations 

varies by factors such as location and criteria used for 

assessment. Reports indicate that malnutrition rates range 

from 5-10% in community-dwelling older adults, 30-
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60% in nursing homes, and 15-65% in hospitalized 

individuals [6-9]. A study spanning from 2007 to 2018, 

which tracked nursing home residents aged 65 years and 

older in a 6-month nutritional project, found that 10.5% 

of initially well-nourished residents developed 

malnutrition over the study period [10]. Diagnosing 

malnutrition in older adults can be challenging due to 

normal age-related physiological changes, which is why 

regular nutritional screening during routine check-ups is 

essential [11]. Monitoring the nutritional status of elderly 

individuals at high risk for malnutrition is crucial [1]. 

Special attention should be given to those with poor 

nutritional intake, low BMI, severe cognitive decline, 

immobility, or advanced age [10]. 

The approach to managing malnutrition in the elderly 

involves a systematic process: screening, detection, 

intervention, monitoring, and evaluation. Malnutrition 

screening is an efficient and quick method to identify 

potential nutritional issues early. Several screening tools 

have been developed for elderly populations, including 

nutritional risk screening-2002 (NRS-2002), short 

nutrition assessment questionnaire (SNAQ), SCREEN II, 

malnutrition universal screening tool (MUST), 

malnutrition screening tool (MST), subjective global 

assessment (SGA), mini nutritional assessment (MNA), 

MNA-short form (MNA-SF), and geriatric nutritional 

risk index (GNRI). Tools like SGA, NRS-2002, and 

MNA are commonly employed in clinical settings for 

malnutrition assessments [12]. These tools have been 

shown to reveal significant differences in malnutrition 

rates across populations [13]. 

Failure to recognize the impact and effectiveness of 

malnutrition screening, despite the rising prevalence of 

malnutrition and its detrimental effects on health, often 

results in delayed diagnosis and treatment [14]. This 

study aims to assess the nutritional status of elderly 

individuals by using anthropometric measurements, hand 

grip strength, and a range of screening tools (MNA, 

MUST, NSI, and GNRI), while also evaluating the 

consistency of these tools’ findings. 

Materials and Methods 

This investigation followed a cross-sectional, 

descriptive, and quantitative design. It was conducted at 

a nursing home in Ankara, Turkey, with all necessary 

permissions secured before the study. Inclusion criteria 

required participants to be over 65 years old, residing in 

the nursing home for at least six months, and having had 

serum albumin levels measured within the past three 

weeks. Those excluded from the study had cognitive 

impairments from conditions such as Alzheimer’s or 

dementia, severe hearing loss, or were bedridden. A total 

of 88 individuals voluntarily participated in the study 

after meeting the inclusion criteria and providing 

informed consent. 

Data collection involved administering a questionnaire 

through face-to-face interviews, reviewing health 

records, and conducting anthropometric assessments. 

The questionnaire gathered demographic and health-

related information, while serum albumin values were 

sourced from the participants’ health records. All 

participants underwent a series of malnutrition screening 

assessments (MNA, MUST, NSI, GNRI), as well as hand 

grip strength and other anthropometric measurements. 

Ethical Considerations 

The study received ethical approval from the University 

Ethics Committee (decision number 60, dated 

12/24/2021) and adhered to the guidelines outlined in the 

Declaration of Helsinki. 

Assessment of Nutritional Status 

The malnutrition screening tools used in this research—

MNA, MUST, NSI, and GNRI—are well-suited and 

validated for use with Turkish elderly populations. All 

tools were administered by a trained dietitian, following 

the methods described in the literature [15-18]. 

MNA 

The mini nutritional assessment (MNA) is a brief tool 

used to evaluate the nutritional status of elderly 

individuals in a variety of settings, such as outpatient 

clinics, hospitals, and nursing homes. Based on the total 

score, participants are classified into 3 categories: (I) 

those scoring below 17 are considered to have protein-

calorie malnutrition, (II) scores between 17 and 23.5 

suggest a risk of malnutrition, and (III) scores of 24 or 

higher indicate adequate nutritional status [19]. 

MUST 

The malnutrition universal screening tool (MUST) is a 

rapid and comprehensive method for nutritional 

evaluation. Individuals are categorized as having normal 

nutritional status with scores of 0-1 and as at risk for 

malnutrition with scores of 2 or greater [20, 21]. 
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NSI 

The nutrition screening initiative (NSI) form, developed 

by the American Academy of Family Medicine, the 

American Dietetic Association, and the National Aging 

Council, is used to assess nutritional risk among the 

elderly. A score ranging from 0 to 2 points signifies low 

nutritional risk, with follow-up in six months; a score of 

3-5 points indicates moderate risk, requiring 

reassessment in three months; and a score of 6 or more 

points suggests high nutritional risk. 

GNRI 

The geriatric nutritional risk index (GNRI), created by 

Bouillanne et al. [22], is employed to assess the 

nutritional status of elderly individuals in both 

community and institutional settings. The albumin level, 

measured within the last 3 months, is a key element in the 

calculation. GNRI scores categorize individuals as 

follows: a score < 82 indicates severe risk, 82 to less than 

92 indicates moderate risk, 92 to 98 indicates mild risk, 

and scores > 98 indicate no nutritional risk. 

Anthropometric Measurements 

In this study, anthropometric assessments were 

conducted according to established protocols in the 

literature. Weight was measured using the BC-532 

TANITA scale, and various physical measurements, 

including height, waist circumference (WC), hip 

circumference (HC), mid-upper arm circumference 

(MUAC), calf circumference (CC), ulna length, and arm 

span, were recorded using a non-elastic measuring tape 

[23]. BMI was calculated by dividing the body weight 

(kg) by the square of height (m²). As aging leads to a 

reduction in muscle mass and an increase in abdominal 

visceral fat, particularly at the trunk, the accuracy of BMI 

in evaluating nutritional status may be diminished due to 

the loss of lean tissue in the limbs. A BMI lower than 23 

kg/m² is considered a sign of malnutrition [24]. The BMI 

was categorized as follows: underweight (< 23.0 kg/m²), 

normal (24.0–26.9 kg/m²), and overweight (> 27 kg/m²) 

[25]. Hand grip strength was assessed using a hand-held 

dynamometer. Each participant was asked to squeeze the 

device three times with both hands, and the average value 

of these measurements was recorded [26]. 

Physical Activity Level (PAL) 

Participants were questioned about their sleep habits, 

nocturnal activities (such as using the toilet, changing 

clothes, or engaging in prayer), and their movements 

within their private rooms. Observations of physical 

activity in shared spaces were made at 15-minute 

intervals. A 24-hour physical activity score was 

computed based on these observations, and the PAL was 

calculated accordingly [27]. 

Statistical Analysis 

Data were presented as percentages, means, and standard 

deviations. To compare the two groups, the t-test was 

used for normally distributed data, while the Mann-

Whitney U test was employed for non-normally 

distributed data. For comparing more than 2 groups, 

ANOVA was used for normally distributed data, and the 

Kruskal-Wallis test was applied for data without a normal 

distribution. The relationship between continuous 

variables was examined using the Spearman correlation 

coefficient. Data were analyzed using SPSS 21 (SPSS 

Inc., Chicago, IL, USA), with statistical significance set 

at P < 0.05. A linear regression model was used to predict 

the MNA score and identify the factors influencing it. 

Initially, univariate regression analysis was conducted on 

the independent variables, followed by the construction 

of a multiple regression model using the enter method. 

Results and Discussion 

A total of 88 participants, consisting of 60 males (68.8%) 

and 28 females (31.8%), were involved in the research. 

The average stay duration in the nursing home was 47.13 

± 59.61 months. On average, women (81.18 ± 6.99 years) 

were older than men (74.92 ± 7.97 years), with this 

difference being statistically significant (P = 0.01). Of the 

participants, 89.8% (n = 79) had at least one diagnosed 

chronic condition, with 33.0% experiencing difficulties 

with chewing or swallowing, and 4.0% reporting 

problems with appetite. Blood pressure measurements, 

both systolic and diastolic, showed no significant gender 

differences. Women had a higher number of snack 

intakes (P = 0.014), but there was no significant gender-

based difference in the frequency of main meals (P > 

0.05) (Table 1). 
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Table 1. Nutritional habits, demographics, and other characteristics of the participants 

Variables 
Male 

X̄ ± SD 

Female 

X̄ ± SD 

Total 

X̄ ± SD 
P-value 

Age (years) 74.92 ± 7.97 81.18 ± 6.99 76.91 ± 8.18 0.001* 

Length of stay in a nursing home (months) 36.59 ± 45.15 69.71 ± 78.88 47.13 ± 59.61 0.046* 

Number of main meals 2.92 ± 0.28 2.96 ± 0.19 2.93 ± 0.254 0.415 

Number of snacks 0.78 ± 0.56 1.14 ± 0.76 0.90 ± 0.64 0.014* 

Water intake (mL/day) 1132.50 ± 554.32 942.86 ± 518.672 1072.16 ± 547.51 0.131 

Systolic blood pressure (mmHg) 127.66 ± 10.30 127.32 ± 11.59 127.55 ± 10.67 0.893 

Diastolic blood pressure (mmHg) 81.17 ± 9.09 81.07 ± 13.49 81.14 ± 10.65 0.967 

Education level (n (%)) 

< Highschool 29 (48.3) 19 (67.9) 48 (54.5) 

0.232 Highschool 19 (31.7) 4 (14.3) 23 (26.1) 

University 12 (20.0) 5 (17.9) 17 (19.3) 

Chronic diseases 

(n (%)) 

Yes 54 (90.0) 25 (89.3) 79 (89.8) 
0.919 

No 6 (10.0) 3 (10.7) 9 (10.2) 

Appetite 

(n (%)) 

Poor 45 (75.0) 12 (42.9) 4 (4.5) 

0.001* Mid 14 (23.3) 13 (46.4) 27 (30.7) 

Good 1 (1.7) 3 (10.7) 57 (64.8) 

Chewing and swallowing 

problems (n (%)) 

Yes 17 (28.3) 12 (42.9) 29 (32.9) 
0.181 

No 43 (71. 7) 16 (57.2) 59 (67.0) 

Tooth loss (n (%)) 

Yes 20 (33.3) 9 (32.2) 6 (6.8) 

0.415 No 10 (16.7) 0 (0.0) 29 (32.9) 

Complete denture 30 (50.0) 19 (67.86) 49 (55.68) 

BMI classification 

(n (%)) 

< 23.0 12 (20.0) 4 (14.3) 16 (18.2) 

0.355 23.0-26.9 30 (50.0) 13 (46.4) 43 (48.9) 

> 27.0 18 (30.0) 11 (39.3) 29 (32.9) 

Abbreviations: SD = standard deviation; BMI = body mass index; descriptive statistics are expressed as frequency (percentage) or mean (standard 

deviation). 

* P < 0.05 obtained from t-test, Mann–Whitney U, and chi-square test.  

 

No significant differences were observed between males 

and females in terms of hip, waist, mid-upper arm, and 

calf circumferences, nor BMI measurements. However, 

when considering other anthropometric values and hand 

grip strength, significant differences between the sexes 

were found. Males had considerably higher scores in 

MNA, GNRI, and NSI (P = 0.044, P = 0.014, and P = 

0.044, respectively) (Table 2). 

 

Table 2. The anthropometric measurements of the participants and the results of different screening tools 

Variables 
Male (n = 60) Female (n = 28) 

P-value 
X̄ ± SD (Min-Max) X̄ ± SD (Min-Max) 

Body weight (kg) 76.09 ± 16.03 51.0-123.0 65.98 ± 12.22 47.0-85.3 0.013** 

Height (cm) 164.41 ± 6.89 149.5-177.0 149.69 ± 5.56 139.0-162.8 < 0.001** 

BMI (kg/m2) 28.09 ± 5.36 19.9-44.0 29.49 ± 5.41 20.4-42.4 0.202 

Waist circumference (cm) 98.99 ± 12.38 78.0-136.0 94.18 ± 9.75 76.0-112.0 0.150 

Hip circumference (cm) 101.80 ± 8.47 88.0-133.0 100.38 ± 10.54 86.6-121.0 0.404 

Waist-to-hip ratio 0.97 ± 0.73 0.8-1.2 0.90 ± 0.59 0.8-1.1 < 0.001** 

Waist-to-height ratio 0.59 ± 0.79 0.4-0.8 0.63 ± 0.67 0.5-0.7 0.042* 

Mid-upper arm (cm) 29.30 ± 3.84 21.0-40.0 28.66 ± 3.44 23.0-35.0 0.455 

Calf circumference (cm) 35.13 ± 3.69 27.5-43.5 34.55 ± 3.92 29.0-41.5 0.503 

Ulna length (cm) 36.74 ± 1.92 32.0-42.0 34.38 ± 1.92 30.0-38.0 < 0.001** 

Knee height (cm) 51.14 ± 1.98 42.00-57.00 47.23 ± 2.19 46.00-50.30 < 0.001** 

Arm span (cm) 85.84 ± 4.49 77.0-96.5 79.16 ± 3.40 71.0-86.0 < 0.001** 
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Right-hand grip strength (kg) 27.243 ± 8.38 6.5-48.0 14.92 ± 5.19 6.3-24.0 < 0.001** 

Left-hand grip strength (kg) 25.991 ± 8.208 11.7-49.6 15.924 ± 10.78 7.2-27.1 < 0.001** 

MNA score 25.05 ± 3.24 15-29 24.23 ± 2.41 17.5-28.5 0.044* 

GNRI score 102.20 ± 3.55 92.44-114.70 100.47 ± 3.12 93.80-107.30 0.014* 

NSI score 1.3 ± 1.38 0-7 1 ± 1.44 0-5 0.034* 

Abbreviations: SD = standard deviation; BMI = body mass index; MNA = mini nutritional assessment; GNRI = geriatric nutritional risk index; NSI 

= nutritional risk screening; descriptive statistics are expressed as minimum, maximum, and mean (standard deviation); * P < 0.05, and ** P < 

0.001 obtained from t-test and Mann–Whitney U. 

 

A weak negative relationship was observed between the 

NSI and GNRI scores, though it wasn’t statistically 

significant (P = 0.248, r = -0.124). A clear negative 

correlation was noted between the MNA and NSI scores 

(P < 0.001, r = -0.419), whereas the MNA score and 

GNRI were positively correlated (P < 0.001, r = 0.424). 

Right-hand grip strength was positively associated with 

both the GNRI (P = 0.04, r = 0.223) and MNA (P = 0.003, 

r = 0.317) scores, but negatively correlated with the NSI 

score (P = 0.004, r = -0.310). Left-hand grip strength 

showed similar trends: positive correlations with GNRI 

(P = 0.76, r = 0.193) and MNA (P= 0.005, r = 0.302), and 

a negative correlation with NSI (P = 0.020, r= -0.252). 

The MNA score had a moderately significant association 

with albumin (P< 0.001), while weaker relationships 

were found with BMI (P= 0.032), MUAC (P = 0.003), 

and calf circumference (P= 0.009). GNRI exhibited a 

strong correlation with albumin (P < 0.001), as well as a 

modest relationship with PAL (P = 0.004) and waist-to-

hip ratio (P = 0.015). NSI had a significant but lower 

correlation with waist-to-height ratio (P = 0.040) and 

PAL (P = 0.001) (Table 3). 

Table 3. Correlation between MNA, GNRI, and NSI scores and parameters 

Variables 
MNA score (n = 88) GNRI score (n = 86) NSI score (n = 88) 

rsa P rsa P rsa P 

Age (years) -0.127 0.237 -0.137 0.209 0.091 0.402 

PAL 0.443 < 0.001** 0.306 0.004* -0.352 0.001** 

Albumin (g/L) 0.471 < 0.001** 0.933 < 0.001** -0.150 0.164 

BMI (kg/m2) 0.228 0.032* 0.010 0.925 0.103 0.341 

Waist-to-hip ratio 0.127 0.238 0.262 0.015* 0.168 0.118 

Waist-to-height ratio 0.136 0.205 -0.083 0.450 0.219 0.040 

Mid-upper arm (cm) 0.313 0.003* 0.156 0.151 0.013 0.908 

Calf circumference (cm) 0.279 0.009* 0.081 0.457 -0.013 0.903 

Systolic blood pressure (mmHg) 0.045 0.681 -0.061 0.582 -0.019 0.865 

Diastolic blood pressure (mmHg) 0.009 0.932 -0.192 0.081 0.089 0.415 

Abbreviations: PAL = physical activity level; BMI = body mass index; *P < 0.05, and **P < 0.001 obtained from Spearman correlation 

 

The participants were categorized based on their scores 

from the MUST, NSI, MNA, and GNRI screening tools 

(Table 4). Most participants were classified as having no 

nutritional issues or were at low to no risk of 

malnutrition. A significant gender difference was 

observed in the NSI results (P= 0.020), while no 

significant differences between genders were found for 

the other screening tools used (Table 4). 

Table 4. Distribution of participants according to screening tools 

Screening Tools Score 
Male (n = 60) Female (n = 20) Total (n = 88) χ²/ 

p-value N % N % N % 

MUST        

1.449 

0.484 

Normal 0 57 95.0 28 100 85 96.6 

Low risk 1 1 1.7 - - 1 1.1 

High risk 2 2 3.3 - - 2 2.3 

NSI        

7.855 

0.020* 

Low risk 0-2 48 80.0 15 53.6 63 71.6 

Moderate risk 3-5 11 18.3 13 46.4 24 27.3 

High risk ≥ 6 1 1.7 - - 1 1.1 
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MNA        

4.958 

0.084 

Normal > 23.5 47 78.3 18 64.3 65 73.9 

Risk of malnutrition 17-23.5 10 16.7 10 35.7 20 22.7 

Malnutrition < 17 3 5.0 - - 3 3.4 

GNRI        
 

 

0.457 

0.306 

Severe < 82 - - - - - - 

Moderate ≥ 82-92 - - - - - - 

Mild ≥ 92-98 5 8.3 4 14.3 9 10.2 

No malnutrition ≥ 98 55 91.7 24 85.7 79 89.8 

Abbreviations: MUST = malnutrition screening test; NSI = nutritional risk screening; MNA = mini nutritional assessment; GNRI = geriatric 

nutritional risk index; χ²: The chi-square test of independence; descriptive statistics are expressed as frequency (percentage); * P < 0.05 obtained 

from Fisher–Freeman–Halton test. 

 

Table 5 illustrates how changes in the parameters affect 

the categorization of participants based on their NSI and 

GNRI scores. Specifically, for each 1-point increase in 

the NSI score, the likelihood of being placed in the 

“malnutrition risk” category compared to “no 

malnutrition” rises by a factor of 1.732, and the chance 

of being categorized as “malnourished” instead of “no 

malnutrition” increases 2.751 times. On the other hand, 

an increase of 1 point in the GNRI score decreases the 

odds of being classified as “at risk of malnutrition” by a 

factor of 0.794 compared to “no malnutrition,” and 

similarly reduces the likelihood of being in the 

“malnutrition” category by 0.969 times relative to the “no 

malnutrition” category. 

Table 5. Model parameter estimators 

MNA classification B P-value Odds ratio 
Odds ratio 95% confidence intervals 

Lower limit Upper limit 

17-23.5 risk of 

malnutrition 

Constant -2.077 < 0.001    

NSI score 0.549 0.006 1.732 1.175 2.552 

< 17 protein-calorie 

malnutrition 

Constant -5.309 < 0.001    

NSI score 1.012 0.007 2.751 1.321 5.728 

17-23.5 risk of 

malnutrition 

Constant 22.070 0.013    

GNRI -0.230 0.009 0.794 0.668 0.945 

< 17 protein-calorie 

malnutrition 

Constant 0.121 0.995    

GNRI -0.031 0.863 0.969 0.680 1.382 

Abbreviations: NSI = nutritional risk screening; MNA = mini nutritional assessment; GNRI = geriatric nutritional risk index; CI = confidence 

interval; OR = odds ratio, Overall significance of model; * P < 0.05, ** P < 0.001 

 

When evaluating each predictive factor independently 

through univariate linear regression, the results revealed 

that an increase of 1 point in the GNRI score was linked 

to a rise of 0.33 points in the MNA score. On the other 

hand, a 1-point increase in the NSI score led to a 

reduction of 1.163 points in the MNA score. Regarding 

grip strength, a 1-point gain in right-hand grip strength 

was associated with an increase of 0.080 points in the 

MNA score, whereas left-hand grip strength showed a 

similar relationship with a 1-point rise resulting in a 

0.067 increase in the MNA score. The model 

demonstrated a coefficient of determination (R²) of 

0.631, as detailed in Table 6. 

 

Table 6. Univariate linear and multiple linear regression between GNRI, NSI scores, hand grip strength, gender, age 

Variables 

Univariate linear regression Multiple linear regression 

P-value B 

Odds ratio 95% confidence 

intervals P-value B 

Odds ratio 95% confidence 

intervals 

Lower limit Upper limit Lower limit Lower limit 

GNRI score < 0.001 0.330 0.159 0.500 0.020 0.204 0.033 0.374 

NSI score < 0.001 -1.163 -1.542 -0.785 < 0.001** -0.799 -1.190 -0.407 
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HGS left 0.025 0.067 0.009 0.125 0.495 0.029 -0.055 0.113 

HGS right 0.011 0.080 0.019 0.141 0.488 0.035 -0.066 0.136 

Gender 0.237 -0.818 -2.184 0.548 0.330 0.719 -0.743 2.181 

Age 0.870 0.007 -0.072 0.085 0.299 0.039 -0.035 0.112 

Constant     0.892 -1.287 -20.035 17.462 

Abbreviations: CI = confidence interval; OR = odds ratio; NSI = nutritional risk screening; GNRI = geriatric nutritional risk index; HGS = hand 

grip strength; ** overall significance of model P < 0.001 

 

Numerous factors, including sarcopenia, cachexia, 

sensory function decline, and age-related alterations in 

the gastrointestinal system, contribute to a reduction in 

energy intake, which in turn raises the likelihood of 

malnutrition [11]. Older adults are particularly 

vulnerable to this risk. Studies have shown that more than 

60% of elderly individuals residing in institutions such as 

nursing homes or hospitals are at significant risk of 

malnutrition [7, 9]. 

In this analysis, a large proportion of participants were 

categorized as having low or no risk of malnutrition 

according to different screening tools: 96.6% using the 

MUST, 71.6% based on the NSI, 73.9% from the MNA, 

and 100% according to the GNRI. It is well-established 

that the WHO’s standard BMI thresholds do not 

appropriately assess the nutritional status of the elderly 

population. Furthermore, evidence-based guidelines for 

BMI classification specific to the elderly are not yet 

available. A meta-analysis indicated a U-shaped 

relationship between BMI and overall mortality, after 

accounting for factors like smoking, early deaths, pre-

existing conditions, and location, suggesting the lowest 

mortality risk occurs with a BMI between 24–31 kg/m² 

[28]. 

In clinical practice, it is recommended to modify BMI 

categories for individuals over 65 years of age: < 23 

kg/m² indicates low weight, 24–29.9 kg/m² denotes 

healthy weight, and > 30 kg/m² suggests overweight [25]. 

The MNA also uses BMI as a parameter, assigning the 

highest score for individuals with a BMI of ≥ 23 kg/m² 

[29]. The MUST tool considers a BMI over 20 kg/m² as 

normal. In our study, 18.19% of the participants had a 

BMI under 23 kg/m², while just under half (48.8%) fell 

within the healthy weight range. International guidelines 

recommend that elderly individuals with a BMI under 23 

kg/m² be classified as underweight and referred for 

nutritional assessment [30]. Additionally, a BMI under 

22 kg/m² is commonly used to identify malnutrition, with 

values up to 27 kg/m² deemed normal for the elderly [31]. 

The findings from the screening tools in this study varied: 

the NSI identified 28.4% as at risk or malnourished, the 

MNA classified 26.1% similarly, the MUST found 3.4% 

at risk, and the GNRI showed 0% at risk. 

Obesity, a key risk factor for various non-communicable 

diseases, is increasingly prevalent in the elderly, 

paralleling trends in younger age groups. Notably, 

abdominal obesity peaks between the ages of 60 and 70 

years. The topic of weight loss among the elderly remains 

complex, with important distinctions between voluntary 

and involuntary weight loss. Involuntary weight loss 

often signals underlying chronic conditions, while 

voluntary weight loss may be beneficial, even with minor 

reductions in skeletal muscle and bone density [32]. The 

concept of the “obesity paradox,” which posits that mild 

obesity may enhance survival in certain diseases, is still 

debated. The evidence supporting this theory remains 

largely observational and clinical [33]. A study found 

that being overweight was linked to a reduced risk of 

cognitive decline, whereas abdominal obesity was 

associated with a higher likelihood of cognitive 

impairment, irrespective of sociodemographic, lifestyle, 

and health factors [34]. 

The study’s screening tools assessed BMI but did not 

specify upper limits. Among the participants, 29.0% had 

a BMI exceeding 30 kg/m². For women, the average 

waist measurement was 94.18 ± 9.75 cm, while men had 

a mean of 98.99 ± 12.38 cm, both suggesting an elevated 

risk for abdominal obesity, particularly in women. 

Sarcopenic obesity (SO) is a condition observed in older 

adults that involves a reduction in skeletal muscle mass, 

strength, and function, which significantly affects their 

quality of life, increasing susceptibility to falls and 

fractures. While the underlying mechanisms of SO 

remain poorly understood, making it challenging to 

establish uniform diagnostic criteria, its prevalence and 

potential effects remain unclear. It is important to assess 

for SO in elderly individuals dealing with obesity [35]. 

This evaluation should include the measurement of 

muscle mass, strength, and functionality. Malnutrition in 

older adults affects muscle function early on and hampers 

daily activities [36]. Therefore, it is recommended to 

incorporate hand grip strength tests along with other 
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screening tools for evaluating nutritional status [37]. In 

this research, hand grip strength was assessed with a 

dynamometer, revealing that both right and left-hand grip 

strength were positively correlated with higher MNA 

scores. According to Crichton et al. [38], malnutrition is 

more prevalent in women over 80, those with multiple 

comorbidities, and individuals from rural areas. In this 

study, women showed a higher rate of intermediate 

malnutrition risk according to the NSI (P = 0.020), while 

other screening methods revealed no significant gender 

differences. Given that physical activity, BMI, calf 

circumference in the MNA, and albumin in the GNRI 

were all considered, it was expected to find significant 

correlations between these variables. 

Malnutrition can be detected in at-risk individuals 

through various screening and evaluation methods. 

Despite growing attention to malnutrition prevention in 

nursing homes in recent years, its prevalence remains 

largely unchanged [14, 39]. This ongoing issue may be 

attributed to the insufficient identification of malnutrition 

risk and a lack of awareness regarding the actions health 

professionals can take to reduce this risk [39]. Screening 

tools play a crucial role in identifying risk factors, 

guiding early treatment, and addressing nutritional 

deficiencies [40]. Research comparing different 

screening tools found that the NRS-2002 demonstrated 

the highest validity, while the MUST exhibited the 

greatest specificity in predicting malnutrition risk in 

elderly outpatients, with a recommendation to validate 

the NSI using larger sample sizes [41]. Another study 

concluded that the GNRI better reflects mortality risk 

compared to the MNA, suggesting it should be prioritized 

for newly institutionalized elderly individuals [42]. The 

NSI, being a concise and easy-to-use test that does not 

involve anthropometric measurements, helps identify 

elderly individuals at risk. However, because the NSI’s 

primary aim is to raise awareness of potential 

malnutrition, it may be overly sensitive and misidentify 

individuals at risk [43]. In this study, moderate 

malnutrition risk was more frequently identified by the 

NSI compared to other tools. Although the NSI offers 

specific benefits, some of its questions are not suited to 

nursing home environments, limiting its application 

primarily to raising awareness in these settings [44]. 

Numerous nutritional screening tools have been 

developed for the elderly, and their validity is supported 

by evidence [45]. A study comparing the MNA, MUST, 

NSI, SNAQRC, SNAQ65+, and MEONF-II screening 

tools found that all tools yielded compatible results when 

used in pairs [46]. Regarding the MNA and NSI tests in 

this study, an increase in total score was linked to a higher 

risk of malnutrition, while a higher GNRI score 

correlated with a reduced risk. MNA scores were 

negatively correlated with the NSI and positively 

correlated with the GNRI (P < 0.001). However, no 

significant relationship was found between NSI and 

GNRI scores (P = 0.248). When examining the impact of 

MNA classification on NSI and GNRI scores, it was 

found that a higher NSI score increased the likelihood of 

being categorized as at risk for or having malnutrition, 

whereas a higher GNRI score decreased this likelihood. 

Albumin levels are influenced by both nutritional and 

non-nutritional factors [47], and low albumin levels are 

considered an independent risk factor for geriatric 

malnutrition [48]. While the GNRI, which requires 

albumin measurement, may be less practical for nursing 

homes, it was used in this study with a limited sample of 

individuals whose albumin levels were recorded within 

the past three weeks. The MNA is widely recommended 

as the most effective tool for identifying and assessing 

malnutrition risk in older adults [49] and is considered 

the gold standard [50]. As the MNA is the most validated 

and reliable screening tool, encompassing both screening 

and diagnostic functions, it is considered a more 

dependable method than others due to its inclusion of 

anthropometric measurements and other essential 

variables. 

Conclusion 

This study highlights the challenge of selecting the most 

suitable screening tool for nursing homes, as well as 

determining which tool might be superior to the others. 

The broad spectrum of malnutrition prevalence can likely 

be attributed to the wide array of methods and tools 

available for its assessment. It is crucial to screen elderly 

individuals at risk of malnutrition using the appropriate 

screening tools. Regular screening and proper 

interpretation of relevant factors in elderly populations 

residing in nursing homes are essential for ensuring their 

health. Both malnutrition and the risk of malnutrition 

significantly contribute to increased mortality rates. As 

such, regular anthropometric assessments combined with 

relevant screening tests should be implemented for the 

elderly, alongside early diagnosis and timely intervention 

plans. In addition to these screening tools, evaluating 

food services, which play a crucial role in nutritional 
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status in nursing homes, will offer a more comprehensive 

approach in shaping future intervention studies. 

Limitations 

This study’s limitation lies in its focus on participants 

from Ankara, the capital of Türkiye, which limits the 

broader applicability of the results. Additionally, the 

sample size was restricted due to the inclusion criterion 

of only those individuals who had albumin values 

measured within the last three weeks. To ensure the 

findings are more widely applicable, future research 

should include a larger and more diverse sample of 

elderly individuals from various age and education 

backgrounds, living either in nursing homes or 

independently, whether alone or with family members. 

Acknowledgments: We express our sincere gratitude to 

all the participants who volunteered in this study for their 

valuable contributions. 

Conflict of Interest: None 

Financial Support: None 

Ethics Statement: The study was approved by the Non-

Interventional Ethics Committee (AMU) on 12/24/2021, 

with approval number 60. 

References 

1. WHO Decade of Healthy Ageing. World Health 

Organization; 2020. 1-24. 

2. Oh JY, Allison MA, Barrett-Connor E. Different 

impacts of hypertension and diabetes mellitus on all-

cause and cardiovascular mortality in community-

dwelling older adults: the rancho Bernardo study. J 

Hypertens. 2017;35(1):55-62. 

doi:10.1097/HJH.0000000000001145 

3. Kritchevsky SB, Kritchevsky S. Nutrition and 

healthy aging. J Gerontol. 2016;71(10):1303-5. 

doi:10.1093/gerona/glw165 

4. Nasreen S, Maryam S, Nabeela S. Evaluation of the 

efficacy of nutritional screening tools to assess 

malnutrition among elderly patients in a Tertiary 

Hospital in Telangana, India. Int J Food Nutr Sci. 

2020;9:54-7. doi:10.4103/IJFNS.IJFNS_34_20 

5. Crabtree DR, Buosi W, Fyfe CL, Horgan GW, 

Manios Y, Androutsos O, et al. Appetite control 

across the life course: the acute impact of breakfast 

drink quantity and protein content. The Full4Health 

Project. Nutrients. 2020;12(12):3710. 

doi:10.3390/nu12123710 

6. Norman K, Haß U, Pirlich M. Malnutrition in older 

adults-recent advances and remaining challenges. 

Nutrients. 2021;13(8):2764. 

doi:10.3390/nu13082764 

7. Cascio BL, Logomarsino JV. Evaluating the 

effectiveness of five screening tools used to identify 

malnutrition risk in hospitalized elderly: a 

systematic review. Geriatr Nurs (Minneap). 

2018;39(1):95-102. 

doi:10.1016/j.gerinurse.2017.07.006 

8. Dişli E, Samancıoğlu S. Geriatrik hastalarda 

malnütrisyon ve düşme riski arasındaki ilişki. Karya 

J Health Sci. 2022;3(1):24-9. 

doi:10.52831/kjhs.894242 

9. Kalayci BN, Yakaryilmaz FD. Evaluation of 

dermatological diseases and malnutrition status in 

elderly at nursing home: a cross-sectional study. 

Turk Klin J Dermatol. 2022;32(1):16-21. 

doi:10.5336/DERMATO.2021-86111 

10. Torbahn G, Sulz I, Großhauser F, Hiesmayr MJ, 

Kiesswetter E, Schindler K, et al. Predictors of 

incident malnutrition-a nutritionDay analysis in 

11,923 nursing home residents. Eur J Clin Nutr. 

2022;76(3):382-8. doi:10.1038/s41430-021-00964-

9 

11. Corcoran C, Murphy C, Culligan EP, Walton J, 

Sleator RD. Malnutrition in the elderly. Sci Prog. 

2019;102(2):171-80.  

12. Dent E, Hoogendijk EO, Visvanathan R, Wright OR. 

Malnutrition screening and assessment in 

hospitalized older people: A review. J Nutr Health 

Aging. 2019;23(5):431-41. doi:10.1007/S12603-

019-1176-Z  

13. Leij-Halfwerk S, Verwijs MH, van Houdt S, Borkent 

JW, Guaitoli PR, Pelgrim T, et al. Prevalence of 

protein-energy malnutrition risk in European older 

adults in community, residential and hospital 

settings, according to 22 malnutrition screening tools 

validated for use in adults ≥65 years: a systematic 

review and meta-analysis. Maturitas. 2019;126:80-

9.  doi:10.1016/J.MATURITAS.2019.05.006 

14. Mathewson SL, Azevedo PS, Gordon AL, Phillips 

BE, Greig CA. Overcoming protein-energy 

malnutrition in older adults in the residential care 

setting: A narrative review of causes and 



Guigoz and Vellas                                                                                J Med Sci Interdiscip Res, 2023, 3(1):9-19  
 

 

18 

interventions. Ageing Res Rev. 2021;70:101401. 

doi:10.1016/J.ARR.2021.101401 

15. Sarikaya D, Halil M, Kuyumcu ME, Kilic MK, Yesil 

Y, Kara O, et al. Mini nutritional assessment test 

long and short form are valid screening tools in 

Turkish older adults. Arch Gerontol Geriatr. 

2015;61(1):56-60. 

doi:10.1016/J.ARCHGER.2015.04.006 

16. Uyar S, Kök M, Ünal A, Köker G, Dolu S, İnci A, et 

al. The validity of malnutrition universal screening 

tool (MUST) for nutritional screening in 

hemodialysis patients. Turk J Nephrol. 

2019;28(2):109-113. 

doi:10.5152/TURKJNEPHROL.2019.3349 

17. Türk İ, Cüzdan N, Çiftçi V, Arslan D, Doğan MC, 

Unal İ. Malnutrition, associated clinical factors, and 

depression in systemic sclerosis: a cross-sectional 

study. Clin Rheumatol. 2020;39(1):57-67. 

doi:10.1007/s10067-019-04598-y 

18. Baldemir R, Eraslan Doğanay G. Is there a 

correlation between complete blood count 

parameters and nutritional risk score 2002, geriatric 

nutritional risk index and nutric score in geriatric 

patients admitted to intensive care unit. Anatolian 

Curr Med J. 2022;4(1):89-94. 

doi:10.38053/acmj.1036618 

19. Guigoz Y, Vellas B, Garry PJ. Mini nutritional 

assessment: a practical assessment tool for grading 

the nutritional state of elderly patients. the mini 

nutritional assessment: MNA. Nutrition. 1997:15-

60. doi:10.1016/s0899-9007(98)00171-3 

20. Stratton RJ, Hackston A, Longmore D, Dixon R, 

Price S, Stroud M, et al. Malnutrition in hospital 

outpatients and ınpatients: prevalence, concurrent 

validity and ease of use of the ‘Malnutrition 

Universal Screening Tool’ (‘MUST’) for Adults. Br 

J Nutr. 2004;92(5):799-808. 

doi:10.1079/BJN20041258 

21. Posner BM, Jette AM, Smith KW, Miller DR. 

Nutrition and health risks in the elderly: the nutrition 

screening ınitiative. Am J Public Health. 

1993;83(7):972-8. doi:10.2105/AJPH.83.7.972 

22. Bouillanne O, Morineau G, Dupont C, Coulombel I, 

Vincent JP, Nicolis I, et al. Geriatric nutritional risk 

index: a new index for evaluating at-risk elderly 

medical patients. Am J Clin Nutr. 2005;82(4):777-

83.  

23. Gibson RS. Principles of nutritional assessment. 

Oxford University Press, USA; 2005. 

24. Guigoz Y, Lauque S, Vellas BJ. Identifying the 

elderly at risk for malnutrition: the mini nutritional 

assessment. Clin Geriatr Med. 2002;18(4):737-57. 

doi:10.1016/S0749-0690(02)00059-9 

25. World Health Organization. Obesity: preventing and 

managing the global epidemic: report of a WHO 

consultation. 2000.  

26. Budziareck MB, Pureza Duarte RR, Barbosa-Silva 

MCG. Reference values and determinants for 

handgrip strength in healthy subjects. Clin Nutr. 

2008;27(3):357-62. 

doi:10.1016/J.CLNU.2008.03.008 

27. FAO Human Energy Requirements. Report Os a 

Joint FAO/WHO/UNU Expert Consultation; 2001. 

pp.1-103. 

28. Winter JE, MacInnis RJ, Wattanapenpaiboon N, 

Nowson CA. BMI and all-cause mortality in older 

adults: A meta-analysis. Am J Clin Nutr. 

2014;99(4):875-90. doi:10.3945/AJCN.113.068122 

29. Guigoz Y. The mini nutritional assessment (MNA) 

review of the literature--what does it tell us? J Nutr 

Health Aging. 2006;10(6):466-85. 

30. Zaloga GP. Parenteral nutrition in adult ınpatients 

with functioning gastrointestinal tracts: assessment 

of outcomes. Lancet. 2006;367(9516):1101-11. 

doi:10.1016/S0140-6736(06)68307-4 

31. Ashwell M, Gunn P, Gibson S. Waist-to-Height ratio 

is a better screening tool than waist circumference 

and BMI for adult cardiometabolic risk factors: 

systematic review and meta-analysis. Obes Rev. 

2012;13(3):275-86. doi:10.1111/J.1467-

789X.2011.00952.X 

32. Kim TN. Elderly obesity: is it harmful or beneficial? 

J Obes Metab Syndr. 2018;27(2):84. 

doi:10.7570/JOMES.2018.27.2.84 

33. Wang S, Ren J. Obesity paradox in aging: from 

prevalence to pathophysiology. Prog Cardiovasc 

Dis. 2018;61(2):182-9. 

doi:10.1016/J.PCAD.2018.07.011 

34. Hou Q, Guan Y, Yu W, Liu X, Wu L, Xiao M, et al. 

Associations between obesity and cognitive 

impairment in the Chinese elderly: an observational 

study. Clin Interv Aging. 2019;14:367. 

doi:10.2147/CIA.S192050 

35. Xie WQ, Xiao GL, Fan YB, He M, Lv S, Li YS. 

Sarcopenic obesity: research advances in 

pathogenesis and diagnostic criteria. Aging Clin Exp 

Res. 2019;33(2):247-52. doi:10.1007/S40520-019-

01435-9 



J Med Sci Interdiscip Res, 2023, 3(1):9-19                                                                                Guigoz and Vellas                                                                               
 

 

19 

36. Mirarefin M, Sharifi F, Fakhrzadeh H, Nazari N, 

Ghaderpanahi M, Badamchizade Z, et al. Predicting 

the value of the mini nutritional assessment (MNA) 

as an indicator of functional ability in older Iranian 

adults (Kahrizak Elderly Study). J Nutr Health 

Aging. 2011;15(3):175-80. doi:10.1007/S12603-

011-0032-6 

37. Yalcın E, Rakıcıoğlu N. The relationship between 

handgrip strength and health in elderly. Bes Diy 

Derg. 2018;46(1):77-83. 

doi:10.33076/2018.BDD.290 

38. Crichton M, Craven D, Mackay H, Marx W, De Van 

Der Schueren M, Marshall S. A systematic review, 

meta-analysis and meta-regression of the prevalence 

of protein-energy malnutrition: associations with 

geographical region and sex. Age Ageing. 

2019;48(1):38-48. doi:10.1093/AGEING/AFY144 

39. Everink IH, van Haastregt JC, Manders M, de van 

der Schueren MA, Schols JM. Malnutrition 

prevalence rates among Dutch nursing home 

residents: What has changed over one decade? a 

comparison of the years 2009, 2013, and 2018. J 

Nutr Health Aging. 2021;25:999-1005. 

doi:10.1007/S12603-021-1668-5/TABLES/2 

40. Kushwaha S, Khanna P, Srivastava R, Jain R, Singh 

T, Kiran T. Estimates of malnutrition and risk of 

malnutrition among the elderly (≥60 years) in India: 

a systematic review and meta-analysis. Ageing Res 

Rev. 2020;63:101137. 

doi:10.1016/J.ARR.2020.101137 

41. Kang J, Li H, Shi X, Ma E, Song J, Chen W, et al. 

Efficacy of malnutrition screening tools in China for 

elderly outpatients. Asia Pac J Clin Nutr. 

2021;30(1):1-6. 

doi:10.6133/APJCN.202103_30(1).0001 

42. Cereda E, Pedrolli C, Zagami A, Vanotti A, Piffer S, 

Opizzi A, et al. Nutritional screening and mortality 

in newly ınstitutionalised elderly: a comparison 

between the geriatric nutritional risk ındex and the 

mini nutritional assessment. Clin Nutr. 

2011;30(6):793-8. 

doi:10.1016/J.CLNU.2011.04.006 

43. Berner YN. Assessment tools for nutritional status in 

the elderly. Isr Med Assoc J. 2003;5(5):365-7. 

44. Visvanathan R. Under-nutrition in older people: a 

serious and growing global problem. J Postgrad 

Med. 2003;49(4):352-60. 

45. Xu YC, Vincent JI. Clinical measurement properties 

of malnutrition assessment tools for use with patients 

in hospitals: a systematic review. Nutr J. 

2020;19(1):1-12. doi:10.1186/S12937-020-00613-0 

46. Tulukçu G. Adana ilinde iki farklı huzurevinde 

yaşayan yaşlılarda malnutrisyon durumunun tarama 

testleri ile belirlenmesi. (Master’s thesis, Hasan 

Kalyoncu University). 2019. 

47. Yeh DD, Johnson E, Harrison T, Kaafarani HM, Lee 

J, Fagenholz P, et al. Serum levels of albumin and 

prealbumin do not correlate with nutrient delivery in 

surgical intensive care unit patients. Nutr Clin Pract. 

2018;33(3):419-25. doi:10.1002/NCP.10087 

48. Yanagita I, Fujihara Y, Iwaya C, Kitajima Y, Tajima 

M, Honda M, et al. Low serum albumin, aspartate 

aminotransferase, and body mass are risk factors for 

frailty in elderly people with diabetes–a cross-

sectional study. BMC Geriatr. 2020;20(1):1-8. 

doi:10.1186/S12877-020-01601-Z 

49. Corish CA, Bardon LA. Malnutrition in older adults: 

screening and determinants. Proc Nutr Soc. 

2019;78(3):372-9. 

doi:10.1017/S0029665118002628 

50. Gutiérrez-Gomez T, Cortés E, Palazon-Bru A, 

Penarrieta-de Cordova I, Gil-Guillén VF, Ferrer-

Diego RM. Six simple questions to detect 

malnutrition or malnutrition risk in elderly women. 

Peer J. 2015;3:e1316. doi:10.7717/PEERJ.1316 

 


