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ABSTRACT  

Background and Objectives: This study aimed to investigate risk factors of malnutrition and 

the relationship between malnutrition and other geriatric syndromes in patients presenting to a 

geriatric outpatient clinic in Turkey. Methods and Study Design: The data of patients aged 

≥65 years seen in a university geriatric outpatient clinic between January 2024 and January 

2025 were retrospectively analyzed. Demographic, clinical, and laboratory data and the 

results of a comprehensive geriatric assessment were noted. The presence of malnutrition in 

patients was defined according to the Mini Nutritional Assessment–Long Form. Results: A 

total of 723 patients (55.9% women) with a median age of 70 years (range, 65-90 years) were 

included. The prevalence of malnutrition was 14.5% (95% CI 12.1–17.3%) and that of 

malnutrition risk was 23.9% (95% CI 21.0–27.2%). Malnutrition was found to be associated 

with advanced age (p = 0.002), female gender (p<0.001), chronic heart failure (p = 0.001), 

coronary artery disease (p = 0.001), chronic lung disease (p=0.035), osteoporosis (p = 0.001), 

and depression (p = 0.001). In geriatric assessment, patients with malnutrition had 

significantly lower scores for independence in basic and instrumental activities of daily living 

and cognitive function but higher comorbidity burden, number of drugs used, and depression, 

sarcopenia, and frailty scores (p <0.001 for all). Conclusions: This study showed that 

malnutrition is highly prevalent in older adults and is associated with chronic diseases and 

geriatric syndromes such as depression, cognitive impairment, functional dependence, 

sarcopenia, frailty, and polypharmacy. Therefore, it is essential to provide early nutritional 

intervention to older individuals who are malnourished or at risk of malnutrition. 

 

Key Words: older adults, malnutrition, risk factors, geriatric syndromes, nutritional 

status 

 

INTRODUCTION 

Worldwide, population aging is significantly impacting health systems and social dynamics. 

In 2017, 19.4% of the global population consisted of individuals aged 65 and over, and this 

rate is expected to reach 29.1% by 2080. In particular, the proportion of individuals aged 80 

and over is projected to increase from 5.5% in 2017 to 12.7% by 2050.1 

Geriatric syndromes significantly impair functioning and quality of life. They are 

multifaceted by nature and associated with longer hospital stays, higher health care fees, and 

increased mortality. As the name suggests, the incidence of these conditions increases with 

age.2,3  
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A good diet is the foundation of healthy aging. Although there is no universal consensus on 

the definition of malnutrition, the European Society of Clinical Nutrition and Metabolism 

(ESPEN) defines it as deficient nutrient uptake or absorption leading to changes in body 

composition and cell mass (reduced lean mass), reduced function, and impaired clinical 

outcomes.4 The presence of malnutrition causes morbidity and mortality,5 increased health 

expenditures,6-8 and prolonged hospital stays.9,10 According World Health Organization 

(WHO) data, malnutrition affects 1 in 6 people.11 In the geriatric population, the frequency of 

malnutrition is high due to decreased appetite, changes in olfaction, difficulty swallowing, 

concomitant chronic diseases, physiological changes such as decreased energy needs, and 

increasing psychiatric diseases such as depression.12 Malnutrition in older adults leads to 

decreases in bone and muscle mass, reduced muscle function and functional capacity, anemia, 

cognitive decline, immune suppression, susceptibility to infections, and impaired wound 

healing.13  

The use of validated screening tools is recommended for malnutrition screening and risk 

determination. The Mini Nutritional Assessment (MNA), which is considered the most 

effective screening tool for evaluating malnutrition risk in older adults, covers four main 

components: anthropometric measurements, clinical status, dietary assessment, and self-

perceptions of health and nutrition. Although the MNA has a high diagnostic rate for 

malnutrition, it has disadvantages such as low specificity and the fact that it cannot be used 

with individuals who have dementia or communication problems.14 

A study conducted in Turkey by Saka et al. showed that malnutrition was more common in 

those with depression, fecal incontinence, and impaired cognitive function.14 Another study 

by Gündüz et al. showed that age, education level, body mass index (BMI), comorbidities, 

and the presence of depression were associated with malnutrition.14 To our knowledge, no 

study has demonstrated the relationship between malnutrition and other geriatric syndromes 

among older adults in our region. In this study, we aimed to investigate malnutrition risk 

factors and the relationship between malnutrition and other geriatric syndromes in older adults 

presenting to a geriatric outpatient clinic.  

 

MATERIALS AND METHODS 

A retrospective cross-sectional study was conducted with older patients who presented to the 

geriatric outpatient clinic of our university between January 2024 and January 2025 and 

underwent a comprehensive geriatric assessment. Demographic characteristics (age, sex) and 
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data regarding the patients’ chronic diseases and medications used were obtained from the 

hospital electronic records and patient charts.  

Patients presenting to the outpatient clinic were assessed for malnutrition using the MNA, 

and the results were analyzed retrospectively. The MNA long form (MNA-LF) consists of 18 

items in 4 sections:  

-Anthropometric measurements: Includes body mass index (BMI), mid-arm circumference, 

and calf circumference (3 items) 

-Dietary habits: Includes items regarding food and fluid intake and need for assistance with 

eating (6 items) 

-Global assessment: Includes questions about level of independence, drugs used, mobility, 

mental status, skin changes, and acute stress in the last three months (6 items) 

-Subjective assessment: Questions what the respondent thinks about their nutritional state 

and health status (2 items)  

Scores on the MNA-LF range between 0 and 30, with a score of 24 and above interpreted 

as normal nutritional status, scores of 17-23.5 as malnutrition risk, and a score less than 17 as 

malnutrition.15 The validity and reliability of the MNA for Turkish patients was conducted by 

Sarıkaya et al. in 2015.16  

Functional status and level of independence were assessed using the Barthel Index for 

Activities of Daily Living (ADL) and Lawton & Brody Instrumental Activities of Daily 

Living Scale (IADL). The Barthel Index includes questions in a total of 10 domains: 

grooming, bathing, dressing, eating, toileting, bowel and bladder control, climbing and 

descending stairs, mobility, and transfers.17 The total score is out of 100. The validity and 

reliability study of the Barthel ADL Index in our country was conducted by Küçükdeveci et al. 

in 2000.18 The IADL Scale was developed by Lawton and Brody in 196919 and the validity 

and reliability study in our country was conducted by Yardımcı et al. in 1995.20 It is used to 

determine to evaluate phone use, shopping, food/drink preparation, house cleaning, laundry, 

travel, responsible medication use, and independence in financial affairs. Scoring is on a scale 

of 0 to 2-4 for each activity, and the total score range is 0–8. 

The Mini-Mental State Examination (MMSE) was used for cognitive assessment. 

Developed by Folstein et al. in 1975,21 it is the most widely used neuropsychological test 

worldwide. The Turkish validation studies for educated and uneducated individuals in our 

country were conducted by Güngen et al. in 200222 and Babacan Yıldız et al. in 2016,23 

respectively. The MMSE consists of two parts. In the first part, the patient is asked questions 

verbally and expected to answer appropriately. This section assesses orientation, memory, and 
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attention, and the highest total score that can be obtained is 21. The second part includes 

naming, carrying out verbal and written commands, writing a spontaneous sentence, and 

copying two nested pentagonal shapes, and the highest total score that can be obtained is 9. 

Depression screening was performed with the Geriatric Depression Scale (GDS). This 

assessment tool was developed by Yesavage et al. in 198324 and the Turkish validity and 

reliability study was conducted by Ertan et al. in 1997.25 It consists of a total of 30 questions, 

Depending on age, education, and complaints, scores of 0-4 are considered normal, whereas 

scores of 5-8 indicate mild depression, 9-11 moderate depression, and 12-15 severe 

depression.  

The FRAIL Scale was used to assess the patients for frailty. It was developed by the 

International Nutrition and Aging Association (IANA) to identify individuals at risk of 

frailty.26 The validity and reliability study was performed by Hymabaccus et al.27 It consists 

of five items: fatigue, resistance (climbing stairs unaided and without resting), ambulation, 

illness (number of chronic diseases), and weight loss. Each item is scored 0 or 1, and a score 

of 3 or higher is interpreted as frailty.  

The SARC-F questionnaire was developed as a potential rapid screening test for 

sarcopenia.28 The Turkish validity and reliability study of SARC-F was conducted by Bahat et 

al. in 2018.29 SARC-F has five components: strength, walking with assistance, rising up from 

a chair, climbing stairs, and falls. Each component is scored from 0 to 2, for a total score 

ranges of 0 to 10. Scores of 4 and above indicate risk of sarcopenia.  

In addition, the following laboratory data from the period when the patients were noted: 

white blood cell count, neutrophil count, lymphocyte count, hemoglobin (Hb), hematocrit 

(Hct), platelet count, mean platelet volume, aspartate aminotransferase (AST), alanine 

aminotransferase (ALT), alkaline phosphatase, gamma glutamyl transferase, lactate 

dehydrogenase, total protein, albumin, bilirubin, blood urea nitrogen (BUN), creatinine, 

serum iron, total iron binding capacity, sodium, glucose, potassium, calcium, phosphorus, 

magnesium, uric acid, ferritin, sedimentation, C-reactive protein, 25 hydroxy vitamin D, 

prealbumin, total cholesterol, low-density lipoprotein (LDL) cholesterol, high-density 

lipoprotein (HDL) cholesterol, triglycerides, and hemoglobin A1c. The relationship between 

these variables and malnutrition was evaluated.  
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Osteoporosis assessment 

Among patients who underwent DEXA (dual-energy X-ray absorptiometry) for bone mineral 

density measurement, those with a T-score of ≤ -2.5 were considered osteoporotic in 

accordance with the World Health Organization (WHO) criteria. Measurements were 

performed from the lumbar (L1-L4) and femoral region as per standard protocols.30 

 

Statistical analysis 

All study data were analyzed using a suitable statistical package program. Continuous 

variables were tested for normal distribution using the Kolmogorov-Smirnov test; those that 

did not fit the normal distribution were presented as median and interquartile range (IQR). 

Categorical variables were expressed as frequency and percentage. Comparisons of 

categorical variables based on malnutrition status were done using the chi-square test or with 

Fisher's exact test if the expected number of observations was <5. As continuous data were 

not normally distributed, comparisons were done using nonparametric tests: the Kruskal-

Wallis test for three or more groups and the Mann-Whitney U test for two groups. Candidate 

variables for multivariable logistic regression were defined as those with p <0.05 in 

univariable analyses together with clinically important covariates (age and sex). The initial set 

included: age, sex, chronic heart failure (CHF), coronary artery disease (CAD), chronic 

obstructive pulmonary disease (COPD), osteoporosis, GDS (initially continuous; recoded a 

priori to a clinically meaningful binary variable with GDS >9 indicating depression, GDS ≤9 

indicating no depression), IADL, ADL, MMSE, SARC-F, FRAIL, number of chronic 

diseases, number of medications, Charlson Comorbidity Index (CCI), Hb, Hct, AST, ALT, 

total cholesterol, HDL, triglycerides, calcium, phosphorus, ferritin, folate, free thyroxine 

(fT4), TSH, albumin, and total protein. Multicollinearity was assessed by pairwise 

correlations and variance inflation factors (VIF); VIF ≥10 was deemed indicative of high 

collinearity. Accordingly, only one of Hb-Hct (Hb selected for clinical interpretability) and 

only one of ADL-IADL (ADL retained as a measure of functional status) were entered; for 

the albumin-total protein pair, total protein was initially preferred. A backward (likelihood 

ratio) procedure was then applied (entry p = 0.05, removal p = 0.10). During backward 

elimination, age, sex, Hb, ADL, total protein, HDL, triglycerides, ALT, CCI, FRAIL, number 

of chronic diseases, and number of medications lost significance in the multivariable context 

and were removed. The final model included age, sex, severe cognitive impairment (MMSE 

≤18), ADL, depression (GDS >9), osteoporosis, SARC-F, total cholesterol, calcium, 

phosphorus, fT4, TSH, ferritin, and folate. Model fit was verified with the Hosmer–
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Lemeshow test (non-significant p), discrimination was assessed by area under the curve 

(AUC) in receiver operating characteristic analysis, and explained variance was summarized 

by Nagelkerke R². All tests were two-sided with a significance threshold of p <0.05. 

Before the study, clearance was obtained from the Atatürk University Faculty of Medicine 

Clinical Research Ethics Committee (date: 28.02.2025, meeting no: B.30.2.ATA.0.01.00/184, 

decision no: 78). 

 

RESULTS 

The median age of the 723 patients included in this study was 70 (range, 65–90), and 55.9% 

(n = 404) of the patients were female. The prevalence of malnutrition was 14.5% (95% CI 

12.1–17.3%; n = 105), and another 23.9% (95% CI 21.0–27.2%; n = 173) of the patients were 

evaluated as at risk for malnutrition. The remaining 61.5% (n = 445) of the patients were not 

malnourished. 

The distribution of demographic characteristics according to the patients’ malnutrition 

status is presented in Table 1. The proportion of female patients was significantly higher in 

the malnutrition group compared to the malnutrition risk and no malnutrition groups (p 

<0.001). In addition, the mean age was significantly higher in the malnutrition group 

compared to the at-risk and no malnutrition groups (p = 0.002). 

There were also statistically significant differences in the frequency of CHF, CAD, COPD, 

depression, and osteoporosis according to malnutrition status (Table 2). CHF, CAD, and 

depression were more common in individuals with malnutrition or malnutrition risk compared 

to those without malnutrition (p <0.05) but did not differ significantly between the 

malnutrition and malnutrition risk groups. The frequency of COPD was also higher among 

individuals with malnutrition compared to those without malnutrition (p <0.05), and the 

frequency of osteoporosis was higher among individuals with malnutrition compared to both 

individuals at risk of malnutrition and without malnutrition (p <0.05). However, there was no 

statistical difference in the frequency of osteoporosis between the no malnutrition and 

malnutrition risk groups. 

The distribution of laboratory findings according to malnutrition status is presented in 

Table 3. Significant relationships were observed between malnutrition status and Hb, Hct, 

serum iron, ALT, AST, triglycerides, total cholesterol, HDL cholesterol, phosphorus, total 

protein, fT4, TSH, ferritin, folate, and international normalized ratio (INR) values. Hb, Hct, 

HDL cholesterol, and total protein differed significantly between all of the groups, with the 

highest values in patients without malnutrition and the lowest in those with malnutrition 
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(p<0.05). Calcium, folate, triglycerides, total cholesterol, INR, TSH, AST, and ALT were 

significantly lower in individuals with malnutrition compared to those at risk of malnutrition 

and without malnutrition (p <0.05) but did not differ significantly between the latter two 

groups. Similarly, fT4 and ferritin were significantly higher in individuals with malnutrition 

compared to both patients at risk of malnutrition and those without malnutrition (p <0.05) 

while the differences between the latter two groups did not reach significance. Serum iron 

concentration was significantly higher in individuals without malnutrition compared to 

individuals with both malnutrition and malnutrition risk (p <0.001). However, there was no 

significant difference between individuals with malnutrition and those at risk of malnutrition. 

A significant difference in phosphorus concentration was only seen between individuals with 

malnutrition compared to individuals without malnutrition (p <0.05). 

The distribution of various geriatric assessment results according to malnutrition status is 

examined in Table 4. IADL, ADL, and MMSE results were found to be significantly lower in 

individuals diagnosed with malnutrition compared to the groups at risk of malnutrition and 

without malnutrition, while CCI, Yesavage GDS, SARC-F, number of chronic diseases, and 

number of drugs used were significantly higher. Individuals at risk of malnutrition also had 

lower IADL and MMSE scores and higher CCI, Yesavage GDS, and SARC-F scores 

compared to those without malnutrition. Patients without malnutrition and those at risk 

showed no significant differences in ADL score, FRAIL Scale score, number of diseases, or 

number of drugs used. When depression was defined as a GDS score greater than 9 points, 

42.9% of malnourished patients, 17.3% of those at risk of malnutrition, and 5.2% of well-

nourished patients had depression (p <0.001). 

Table 5 summarizes the results of the expanded multivariable logistic regression (including 

all 723 patients).  Depression (GDS >9) remained the strongest determinant of malnutrition, 

with 8.1‑fold higher odds of malnutrition in depressed patients. Osteoporosis was also 

independently associated with malnutrition (2.1‑fold higher odds). Male sex was linked to 

lower odds of malnutrition (55% lower than in females), age showed a positive but borderline 

association (4–5% higher odds per additional year; p = 0.09). In the prespecified core 

covariates, severe cognitive impairment (MMSE ≤18) and ADL were not independently 

associated after adjustment. Among continuous biomarkers, higher total cholesterol, calcium, 

TSH, and folate were protective, whereas higher phosphorus, fT4, and ferritin were associated 

with greater odds of malnutrition. Notably, SARC‑F score lost statistical significance in the 

model. Overall performance of the model remained strong (Nagelkerke R² ≈ 0.39; AUC ≈ 

0.86; Hosmer–Lemeshow p >0.05), indicating good discrimination and calibration. 
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DISCUSSION 

Our study showed that malnutrition is common among older outpatients and clusters with 

several geriatric syndromes and chronic conditions. Among 723 patients (mean age 70 years, 

55.9% female) presenting to the geriatric outpatient clinic of our university hospital, 

malnutrition was identified in 14.5% and malnutrition risk in 23.9% of the patients, both of 

which were associated with adverse clinical outcomes. In bivariate analyses, patients with 

malnutrition or risk of malnutrition had lower ADL, IADL, and MMSE scores and higher 

frailty, depression, and SARC F scores, higher comorbidity burden, and more medications 

than well-nourished patients. However, in the multivariable model, only depression, 

osteoporosis, female sex, and several biochemical markers (higher fT4, ferritin, and 

phosphorus; lower TSH, folate, calcium, and total cholesterol) remained independently 

associated with malnutrition. 

Individuals who were malnourished or at risk of malnutrition were older, and the rate of 

malnutrition was higher among women. Malnutrition is a geriatric syndrome with significant 

negative consequences for older adults in our country, as elsewhere in the world.31 The 

prevalence of malnutrition in older adults varies regionally according to countries’ 

socioeconomic level. Rates are lower in high-income countries and markedly higher in low- 

and middle-income countries. For example, while the malnutrition rate in Europe is 2.1%, this 

rate is 4.8% in Asia. It was reported as 12.2% in Iran, 16.3% in India, 24.0% in Nepal, and 

26.6% in Ethiopia.32,33 Similarly, studies conducted in Turkey have shown that malnutrition 

rates vary between 6.6% and 19.0%, and the prevalence of malnutrition risk is 29.1%–

31.6%.34-36 Our estimates are therefore consistent with those reported for community dwelling 

and outpatient older adults in similar socioeconomic contexts and highlight that almost two in 

five patients seen in geriatric clinics are either malnourished or at risk of malnutrition. Similar 

rates were obtained in our study, supporting the role of geographical and socioeconomic 

factors in these regional differences. Malnutrition risk is as important as malnutrition and has 

been associated with various adverse clinical outcomes.37,38 

Our study showed that MNA scores decreased with increasing age. Our findings are 

consistent with the literature.37,38 Factors such as impaired chewing and swallowing, loss of 

appetite, and more difficult food access are thought to contribute to malnutrition.37,38  

The effect of depression on malnutrition has not been fully elucidated. However, 

neurotransmitter and hormonal changes in depression cause anorexia and reduced nutritional 

intake.39,40 Numerous studies in the literature have demonstrated a positive correlation 

between depression and malnutrition.41-45 In our study, depression was present in 42.9% of 
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patients with malnutrition, 17.3% of patients at risk of malnutrition, and only 5.2% of well-

nourished patients. In logistic regression analysis, depression was the strongest independent 

risk factor for malnutrition, associated with 8.1-fold higher odds. As depression is a treatable 

condition, our findings suggest that early diagnosis and treatment may play a critical role in 

preventing malnutrition.  

Malnutrition can lead to sarcopenia because calorie and protein intake are insufficient to 

maintain muscle mass. The presence of sarcopenia may also lead to reduced mobility, thereby 

impairing meal preparation and shopping.46 Therefore, the results of sarcopenia and 

malnutrition largely overlap.47 Consistent with this, malnourished and at risk participants in 

our study had higher SARC F and FRAIL scores than well nourished individuals. However, 

SARC F did not remain an independent determinant in the multivariable model, suggesting 

that the relationship between malnutrition, sarcopenia, and frailty is partly mediated by 

depression, comorbidity burden, and functional decline. 

In keeping with the close interplay between thyroid function and energy metabolism, we 

observed that higher fT4 and lower TSH concentrations were independently associated with 

malnutrition, with approximately 2.5-fold higher odds with each unit increase in fT4 and 

about a 30% reduction in odds per unit increase in TSH. Higher concentrations of ft4 and ft3 

hormones in the body lead to a higher basal metabolic rate. This increases the demand for 

nutrients necessary for the maintenance of vital activities and basic physiological functions, 

resulting in malnutrition. Changes in TSH level also impact leptin levels and production, 

which can also cause malnutrition.48,49 

In our study, the rate of malnutrition was higher among women. Although the relationship 

between gender and malnutrition has not been clearly explained, it has been reported that 

older women are more prone to malnutrition than men due to reasons such as longer lifespan, 

widowhood, and greater burden of chronic diseases.50-52 Age-related losses in muscle mass 

and functional impairments also exacerbate this situation.53 Additionally, some reports 

indicate that women receive lower pensions than men,53 and studies in Europe have shown 

that lower income levels are linked to reduced food intake and increased risk of 

malnutrition.53 However, it should be noted that cultural differences also exist in this regard.53 

A study conducted among older people living in Portugal and Turkey also showed that the 

rate of malnutrition is higher in women.53  

Chronic heart failure, coronary artery disease, and chronic lung disease were more frequent 

among malnourished participants in our study, in line with previous work suggesting that 

chronic inflammatory conditions are accompanied by loss of appetite, increased catabolism, 
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and poorer nutritional status.54,55 However, after adjustment for other covariates, only 

osteoporosis remained independently associated with malnutrition. Malnutrition is an 

important cause of secondary osteoporosis. Insufficient protein intake may adversely affect 

bone health. Studies show that high-quality protein intake reduces inflammation and the risk 

of fractures.52,56-59 Factors such as calcium and vitamin D deficiency, high sodium and 

phosphorus, and alcohol consumption are also known as risk factors for osteoporosis.60,61 The 

association between osteoporosis and malnutrition in our cohort (twofold higher odds) 

suggests that systematic nutritional assessment should accompany osteoporosis screening and 

management in geriatric practice. 

Low serum lipid levels have also been associated with chronic diseases and poor 

nutritional status in older adults.53,54 In our study, higher total cholesterol concentrations were 

independently protective against malnutrition, whereas lower triglyceride and HDL levels 

were observed in malnourished patients. One plausible explanation is that systemic 

inflammation and catabolic states suppress hepatic lipoprotein synthesis, reduce fat-soluble 

vitamin absorption, and decrease energy reserves, thereby linking low lipid levels to muscle 

wasting and functional decline.62-66 Low serum lipid levels have also been associated with 

chronic diseases and poor nutritional status in older adults. 

Protein–energy malnutrition is closely linked to the development of anemia through 

impaired intake and absorption of iron and other hematopoietic nutrients.67,68 Consistent with 

previous Turkish studies reporting higher anemia rates among malnourished older adults,69 we 

found that serum iron concentrations were significantly higher in well nourished participants 

than in those with malnutrition or at risk of malnutrition. These data underline the importance 

of systematically investigating and treating anemia in older adults with malnutrition, as 

correction of iron and other micronutrient deficiencies may contribute to functional recovery. 

Taken together, these findings suggest that routine nutritional screening in geriatric 

outpatient clinics should be integrated with systematic assessment of depressive symptoms, 

osteoporosis, thyroid function, lipid profile, and anemia to identify high risk patients and 

intervene early. 

 

Strengths and limitations 

Strengths of our study are that all patients underwent a comprehensive geriatric assessment, 

the MNA-LF was used, the sample size was sufficient, and few other studies on this topic 

have been conducted in our region. Limitations are that the study was retrospective and 

conducted in a single center. Our study was also conducted only among patients who 
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presented to the outpatient clinic, so it does not represent the entire population in our region. 

Furthermore, biomarkers important in indicating malnutrition (such as prealbumin) were not 

evaluated, and although we analyzed the number of medications used by the patients, the 

drugs themselves were not examined. Another limitation is that we included both clinical and 

laboratory variables in the same multivariable model, which can complicate interpretation of 

the results. However, this integrative approach allowed us to assess a broad range of potential 

risk factors concurrently and to determine their independent associations with malnutrition by 

adjusting for confounding between clinical conditions and biomarker levels. 

 

Conclusion 

The rate of malnutrition in our patients was found to be similar to that in previous studies. 

Malnutrition risk was significantly associated with geriatric syndromes such as depression, 

cognitive impairment, and sarcopenia. Therefore, it is of great importance to provide early 

nutritional intervention to older adults with malnutrition or at risk of malnutrition. Nutritional 

assessment in older adults should be carried out in conjunction with evaluation of depression, 

cognitive status, sarcopenia, and functional independence, and interventions should utilize a 

multidisciplinary approach.  
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Table 1. Distribution of demographic characteristics according to malnutrition status 
 

 Malnutrition p 

 Yes (n=105) Risk (n=173) No (n=445) 

Age, median (IQR) 71 (68 – 77) 70 (67 – 74) 70 (67 – 74) 0.002 

Sex, Female, n (%) 73 (69.5) 107 (61.8) 224 (50.3) <0.001 

Occupation, n (%)    0.085 

 Retired 29 (27.6) 66 (38.2) 220 (49.4)  

 Homemaker 73 (69.5) 103 (59.5) 215 (48.3)  

 Worker/civil servant 2 (1.9) - 2 (0.4)  

 Farmer  1 (1.0) 3 (1.7) 4 (0.4)  

 Unemployed - 1 (0.6) 4 (0.9)  

Education level, n (%)    0.435 

 Illiterate 37 (35.2) 70 (40.5) 158 (35.5)  

 Literate 16 (15.2) 23 (13.3) 45 (10.1)  

 Elementary school 34 (32.4) 52 (30.1) 164 (36.9)  

 Middle school 5 (4.8) 11 (6.4) 26 (5.8)  

 High school 12 (11.4) 11 (6.4) 34 (7.6)  

 Higher education 1 (1.0) 6 (3.5) 18 (4.0)  
 

 

 

 
Table 2. Distribution of chronic diseases according to malnutrition status 
 

Chronic disease, n (%) Malnutrition p 

Yes (n=105) Risk (n=173) No (n=445) 

Hypertension 70 (66.7) 100 (57.8) 261 (58.7) 0.276 

Diabetes mellitus 40 (38.1) 78 (45.1) 177 (39.8) 0.401 

CHF 9 (8.6) 13 (7.5) 10 (2.2) 0.001 

CAD 29 (27.6) 44 (25.4) 67 (15.1) 0.001 

CVD 5 (4.8) 11 (6.4) 12 (2.7) 0.093 

COPD 17 (16.2) 20 (11.6) 36 (8.1) 0.035 

Asthma 5 (4.8) 12 (6.9) 16 (3.6) 0.204 

PVD 3 (2.9) 2 (1.2) 8 (1.8) 0.585 

Dementia 1 (1.0) 5 (2.9) 3 (0.7) 0.080 

Depression  7 (6.79) 9 (5.2) 5 (1.1) 0.001 

Hypothyroidism 15 (14.3) 19 (11.0) 48 (10.8) 0.588 

Hyperthyroidism 6 (5.7) 2 (1.2) 16 (3.6) 0.105 

Hypoparathyroidism – 1 (0.6) 2 (0.4) 0.755 

Hyperparathyroidism 1 (1.0) 1 (0.6) 1 (0.2) 0.539 

CKD 4 (3.8) 9 (5.2) 14 (3.1) 0.480 

Osteoporosis 28 (26.7) 24 (13.9) 52 (11.7) 0.001 

BPH 11 (10.5) 30 (17.3) 75 (16.9) 0.241 

Chronic liver disease 2 (1.9) 1 (0.6) 5 (1.1) 0.590 

Parkinson’s disease 2 (1.9) 1 (0.6) 8 (1.8) 0.506 

Malignancy 5 (4.8) 5 (2.9) 15 (3.4) 0.700 

Hearing impairment 5 (4.8) 13 (7.5) 25 (5.6) 0.574 

Vision impairment 6 (5.7) 18 (10.4) 33 (7.4) 0.312 

Functional limitation 3 (2.9) 2 (1.2) 2 (0.5) 0.074 

History of delirium 1 (1.0) 1 (0.6) 4 (0.9) 0.915 
 

CHF, Chronic heart failure; CAD, Coronary artery disease; CVD, Cerebrovascular disease; COPD, Chronic obstructive pulmonary 

disease; PVD, Peripheral vascular disease; CKD, Chronic kidney disease; BPH, Benign prostatic hypertrophy. 
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Table 3. Distribution of laboratory findings according to malnutrition status 
 

Laboratory result, median 

(IQR) 

Malnutrition p 

Yes (n=105) Risk (n=173) No (n=445) 

WBC  7.02 (6.04 – 8.33) 7.42 (6.16 – 9.28) 7.37 (6.12 – 8.72) 0.328 

Lymphocytes  2.01 (1.63 – 2.41) 2.14 (1.67 – 2.68) 2.21 (1.7 – 2.68) 0.238 

Neutrophils  4.17 (3.50 – 5.31) 4.32 (3.43 – 5.83) 4.16 (3.31 – 5.44) 0.360 

Monocytes  0.54 (0.465 – 0.675) 0.56 (0.43 – 0.695) 0.55 (0.45 – 0.68) 0.835 

Hb (g/dL) 13.5 (12.45 – 14.6) 14.2 (13.2 – 15.0) 14.7 (13.7 – 15.6) <0.001 

Hct (%) 40.3 (37.5 – 44.0) 42.6 (39.8 – 45.1) 43.7 (41.3 – 46.5) <0.001 

MCV (fL) 86.5 (84.7 – 90.5) 87.3 (84.6 – 89.8) 87.9 (85.0 – 90.8) 0.056 

PLT (mcL) 250 (210 – 305) 259 (216 – 304) 255 (211 – 297) 0.721 

MPV (fL) 10.0 (9.5 – 10.5) 10.1 (9.55 – 10.6) 10.0 (9.5 – 10.7) 0.808 

ESR (mm/h) 13.5 (11 – 18) 15 (7 – 24) 11.4 (6 – 20.95) 0.051 

Glucose (mg/dL) 101.6 (87.3 – 127.1) 98.9 (85.65 – 118.3) 96.5 (84.9 – 122.7) 0.557 

BUN (mg/dL) 17.1 (14.4 – 22.4) 16.7 (13.9 – 20.3) 16.0 (13.3 – 19.1) 0.056 

Creatinine (mg/dL) 0.75 (0.66 – 0.88) 0.78 (0.66 – 0.95) 0.80 (0.69 – 0.98) 0.089 

Sodium (mEq/L) 141 (139 – 142) 140 (138 – 142) 140 (138 – 142) 0.069 

Potassium (mEq/L) 4.31 (4.10 – 4.54) 4.39 (4.09 – 4.69) 4.40 (4.17 – 4.64) 0.083 

Uric acid (mg/dL) 4.8 (4.4 – 5.6) 5.0 (4.3 – 6.1) 5.3 (4.5 – 6.1) 0.055 

Iron (ng/mL) 68.1 (58.1 – 73.4) 66.6 (52.4 – 81.0) 73.2 (58.5 – 93.4) <0.001 

AST (U/L) 15 (13 – 18) 18 (15 – 22) 18 (15 – 22) <0.001 

ALT (U/L) 13 (9 – 17) 16 (12 – 19) 15 (12 – 20) <0.001 

LDH (U/L) 209 (188 – 232) 211 (189 – 242) 206 (184 – 231) 0.102 

Triglycerides (mg/dL) 107 (88 – 158) 121 (88 – 158) 128 (98 – 171) 0.003 

Total cholesterol (mg/dL) 176 (169 – 183) 193 (166 – 218) 195 (169 – 225) 0.001 

HDL cholesterol (mg/dL) 46 (45 – 50) 48 (42 – 55) 52 (44 – 58) <0.001 

LDL cholesterol (mg/dL) 109 (91 – 201) 118 (93 – 155) 118 (95 – 146) 0.876 

Calcium (mg/dL) 9.28 (8.98 – 9.57) 9.41 (9.14 – 9.81) 9.45 (9.11 – 9.77) 0.002 

Phosphorus (mg/dL) 3.39 (3.08 – 3.69) 3.35 (3.00 – 3.67) 3.25 (2.89 – 3.62) 0.041 

Magnesium (mEq/L) 1.91 (1.73 – 2.00) 1.92 (1.77 – 2.045) 1.91 (1.77 – 2.03) 0.244 

Albumin (g/dL) 4.15 (3.94 – 4.36) 4.1 (3.94 – 4.29) 4.20 (4.00 – 4.40) 0.004 

Total bilirubin (mg/dL) 0.53 (0.43 – 0.76) 0.59 (0.43 – 0.84) 0.60 (0.46 – 0.79) 0.282 

Direct bilirubin (mg/dL) 0.17 (0.13 – 0.21) 0.12 (0.09 – 0.19) 0.13 (0.10 – 0.18) 0.128 

ALP (IU/L) 71 (66 – 86) 73 (64 – 89) 74 (62 – 89) 0.526 

Total protein (g/dL) 6.8 (6.6 – 7.0) 6.9 (6.7 – 7.3) 7.1 (6.8 – 7.4) <0.001 

CRP (mg/dL) 4 (1.95 – 7.305) 4.12 (2.54 – 7.99) 4 (2.16 – 7.095) 0.394 

GGT (IU/L) 21.5 (14 – 25.7) 21 (15.4 – 31.5) 20.3 (16.15 – 27.2) 0.821 

fT4 (ng/dL) 1.07 (0.99 – 1.25) 0.97 (0.83 – 1.07) 0.90 (0.80 – 1.08) <0.001 

TSH (mIU/L) 1.22 (0.86 – 1.56) 1.37 (0.94 – 2.30) 1.61 (1.04 – 2.46) 0.002 

Ferritin (ng/mL) 92.4 (40.1 – 124.5) 58.0 (31.0 – 104.5) 49.7 (27.9 – 100.3) <0.001 

Folate (ng/mL) 7.35 (7.26 – 7.45) 8.90 (7.14 – 10.66) 8.60 (7.00 – 10.78) <0.001 

Vitamin B12 (pg/mL) 284 (238 – 343) 263 (211 – 334) 258 (199 – 329) 0.053 

Vitamin D25OH (ng/mL) 12 (5 – 17) 12 (7 – 19) 12 (8 – 20) 0.265 

HbA1C (%) 6.8 (6.0 – 8.4) 7.2 (5.8 – 12.7) 6.4 (5.7 – 10.6) 0.055 

INR 1.13 (1.13 – 1.13) 1.07 (1.02 – 1.11) 1.07 (1.02 – 1.12) <0.001 
 

WBC, White blood cells; Hb, Hemoglobin, Hct, Hematocrit; MCV, Mean red cell volume; PLT, Platelets; MPV: Mean platelet 

volume; ESR: Erythrocyte sedimentation rate; BUN, Blood urea nitrogen; Na, Sodium; K, Potassium; Fe, Iron; AST, Aspartate 

transferase; ALT, Alanine Aminotransferase; LDH, Lactate dehydrogenase; TG, Triglycerides; HDL, High-density lipoprotein; 

LDL, Low-density lipoprotein; Ca, Calcium; P, Phosphorus; Mg, Magnesium; ALP, Alkaline phosphatase; CRP, C-reactive protein; 

GGT, Gamma glutamyl transferase; fT4, Free thyroxine; TSH, Thyroid stimulating hormone; INR, International normalized ratio. 
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Table 4. Distribution of geriatric assessment scores according to malnutrition status 
 

Score, mean ± SD Malnutrition p 

Yes (n=105) Risk (n=173) No (n=445) 

CCI 4.09±1.46 3.69±1.35 3.37±1.10 <0.001 

ADL 85.76±22.64 91.36±15.31 97.30±6.92 <0.001 

IADL 6.03±2.61 6.68±2.20 7.56±1.57 <0.001 

MMSE 22.75±5.29 24.63±4.88 26.22±4.31 <0.001 

GDS 10.15±7.87 5.58±3.77 2.96±3.29 <0.001 

SARC-F 3.50±2.73 2.67±2.61 1.44±1.75 <0.001 

FRAIL 2.07±1.45 1.92±1.16 1.20±1.15 <0.001 

Number of chronic diseases 3.0±2.0 2.8±1.8 2.3±1.5 <0.001 

Number of medications used 4.8±3.5 4.4±3.2 3.1±2.6 <0.001 

GDS > 9 points, n (%) 45 (42.9) 30 (17.3) 23 (5.2) <0.001 
 

CCI, Charlson Comorbidity Index; ADL, Barthel Index for Activities of Daily Living; IADL, Lawton & Brody's Instrumental 

Activities of Daily Living Scale; MMSE, Mini Mental State Examination; GDS, Yesavage Geriatric Depression Scale; SARC-F, 

Simple Sarcopenia Questionnaire. 

 

Table 5. Results of the logistic regression model of variables that may be associated with malnutrition 
 

Variable B S.E. Exp(B) (OR) 95% CI for Exp(B) p 

Age (per year) 0.045 0.027 1.046 0.993 – 1.103 0.090 

Male sex (ref: female) -0.799 0.330 0.450 0.236 – 0.858 0.015 

Severe cognitive impairment (MMSE ≤ 18) 0.012 0.446 1.012 0.422 – 2.423 0.979 

ADL (Barthel) score (per 1 point) -0.002 0.011 0.998 0.976 – 1.019 0.824 

Depression (GDS > 9) 2.086 0.309 8.056 4.393 – 14.775 <0.001 

Osteoporosis 0.733 0.338 2.081 1.073 – 4.034 0.030 

SARC-F score (per 1 point) 0.088 0.073 1.092 0.946 – 1.260 0.228 

Total cholesterol (mg/dL, per 1) -0.011 0.004 0.989 0.982 – 0.996 0.003 

Calcium (mg/dL, per 1) -0.490 0.195 0.613 0.418 – 0.898 0.012 

Phosphorus (mg/dL, per 1) 0.106 0.048 1.112 1.012 – 1.222 0.027 

TSH (mIU/L, per 1) -0.352 0.122 0.703 0.553 – 0.894 0.004 

fT4 (ng/dL, per 1) 0.931 0.232 2.537 1.610 – 3.996 <0.001 

Ferritin (ng/mL, per 1) 0.004 0.001 1.004 1.002 – 1.006 0.001 

Folate (ng/mL, per 1) -0.098 0.039 0.907 0.840 – 0.978 0.012 
 

MMSE, Mini-Mental State Examination; ADL: Activities of Daily Living; SARC-F, Simple Sarcopenia Questionnaire; fT4, Free 

thyroxine; TSH, Thyroid-stimulating hormone 

 

 

 
 


