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The study aimed to evaluate the effect of different indicators of nutritional status 
including undernutrition, the risk of malnutrition, malnutrition, weight loss or loss of 
appetite, dysphagia, and deficiencies of vitamin B12, folate, vitamin D on mortality in 

older patients. 



• Bezmialem Vakıf University Ethics Committee (February, 2023)

• Bezmialem Vakıf University Academic Board (December, 2022)

• TÜBİTAK (The Scientific and Technological Research Council of Türkiye, A 2209 )

• Sample size and power calculation determined that sufficient statistical power 

required 264 elderly patients



Inclusion criterion

• November 2018 and June 2023 were examined

• Recorded document has no missing part

• Underwent Comprehensive geriatric assessment

Exclusion criterion

• Severe illnesses 

• Severe dementia and delirium

• Vision or hearing impairment hindering communication



• Age, years, sex

• Educational Level

• Body weight, BMI 

• Comorbidities

o Diabetes Mellitus

o Dementia

o Hypertension

o Coronary Artery Disease

o Chronic Obstructive Pulmonary Disease

o Cerebrovascular Disease

o Chronic Kidney Disease

o Congestive Heart Failure

o Parkinson Disease

Multimorbidite

; 



How did we evaluate the parameters?

Nutritional 
Status

(MNA)

Undernutrition 

< 23 score

Risk of 
Malnutrition

18-23 score

Malnutrition

< 18 score

Dysphagia

(EAT-10)

Present

≥ 3 score

Absent

< 3 score

Weight loss

No weight loss

<3kg

≥3kg

Loss of Appetite

(CNAQ)

Present

≥28 score

Absent

28< score

Micronutrient
Deficiency

Vitamin B12          

< 200 pg/mL

Vitamin D

30 <ng/mL

Folic acid      

   3 <ng/mL 





• 1911 older patients

• Average age of 81.0±13.0

• Female ratio is 70.8%

• On average followed 71.61 months (6 years)

%40.7

%38.1

%21.2

Nutritional Status

Normal nutrition Risk of malnutrition Malnutrition



Parameters Normal nutrition

(n=778)

Risk of malnutrition

(n=728)

Malnutrition

(n=405)

P value

Age, years 79.14 ± 7.79 81.74 ± 7.57 83.66 ± 7.42 0.267

Female, % 65.8 75.1 72.8 <0.001

Educational Level, years 5.0 (0-28.0) 5.0 (0-18.0) 4.0 (0-16.0) <0.001

Body weight, kg 76.01 ± 13.27 69.97 ± 13.51 62.36 ± 15.58 <0.001

Body Mass Index, kg/m2 30.27 ± 5.22 28.95 ± 5.59 26.23 ± 6.28 <0.001

Falls, % 35.5 49.2 51.3 <0.001

Decreased Calf Circumference, % 3.0 10.0 35.1 <0.001

BADL 95.0 (0-100.0) 81.0 (0-100.0) 55.0 (0-100.0) <0.001

IADL 19.0 (0-23.0) 10.0 (0-23.0) 3.0 (0-23.0) <0.001

Comorbidities, %

Diabetes Mellitus 34.7 %38.8 34.5 0.178

Dementia 19.2 40.0 46.2 <0.001

Hypertension 70.8 70.4 66.3 0.232

Coronary Artery Disease 18.4 21.0 20.3 0.444

Chronic Obstructive Pulmonary Disease 7.1 5.9 8.2 0.335

Cerebrovascular Disease 8.7 12.9 15.1 <0.001

Chronic Kidney Disease 38.4 52.2 54.8 <0.001

Congestive Heart Failure 8.2 12.1 16.4 <0.001

Parkinson Disease 4.5 12.2 3.4 <0.001

Nutritional Parameters

MNA Skor 25.5 (23.3-30.0) 21.0 (17.5-23.0) 13.5 (0-17.0) <0.001

Dysphagia, % 16.3 26.0 47.7 <0.001

Loss of appetite, % 27.7) 63.7 92.0 <0.001

Weight loss, % 10.3 40.6 82.2 <0.001

Vitamin D deficiency, % 41.4 43.8) 44.5 0.637

Folate Deficiency, (<3 ng/ml),% 3.3 5.3 9.6 <0.001

Vitamin B12 deficiency, (<200 ng/ml),% 11.7 8.0 10.5 0.111

Table 1 showed 

that characteristics 

of the patients 

according to the 

nutritional status



Univariate Multivariate
a

Multivariate
b

HR 95% CI p HR 95% CI P HR 95% CI P

Undernutrition 3.32 2.56-4.30 <0.001 2.96 2.25-3.89 <0.001 2.86 2.19-3.73 <0.001

Malnutrition risk 2.29 1.72-3.05 <0.001 2.11 1.56-2.85 <0.001 2.13 1.59-2.85 <0.001

Malnutrition 2.40 2.07-2.79 <0.001 4.81 3.50-6.62 <0.001 4.40 3.26-5.95 <0.001

Weight loss (≥3 kg) 2.62 2.12-3.24 <0.001 2.41 1.94-2.98 <0.001 2.45 1.95-3.09 <0.001

Weight loss (<3 kg) 2.39 0.87-1.75 <0.001 1.04 0.73-1.49 <0.001 0.97 0.65-1.45 0.89

Dysphagia 1.24 1.85-2.98 <0.001 2.15 1.67-2.76 <0.001 1.71 1.37-2.14 <0.001

Loss of Appetite 1.67 1.32-2.13 <0.001 1.62 1.25-2.09 <0.001 1.62 1.26-2.06 <0.001

Vitamin D deficiency 1.55 1.17-2.05 0.002 1.66 1.23-2.23 <0.001 1.62 1.24-2.11 <0.001

Folic acid Deficiency 1.98 1.17-3.35 0.010 1.55 0.88-2.73 0.123 1.20 0.77-1.88 0.404

Vitamin B12 

deficiency

0.95 0.61-1.48 0.848 1.16 0.72-1.84 0.531 0.71 0.46-1.09 0.122

a
Multivariate regression model included age and sex. 

b
Multivariate hazard ratio after adjusted for age, sex and multimorbidity



Figures 1a, b, and c, show Kaplan-Meier 
curves of different nutritional parameters 
including; undernutrition, risk of 
malnutrition, and malnutrition.
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2a

2c
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Figure 2a, b and c, show Kaplan-Meier
curves of different nutritional parameters
including; weight loss, loss of appetite, and
dysphagia
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3a 3b
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Figure 3a, b and c, show Kaplan-Meier
curves of different nutritional parameters
including; vitamin D deficiency, folate
deficiency, and vitamin B12 deficiency
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• Retrospective study

• Evaluation of drugs one by one

• Intermittent patients could not be examined

• Used MNA's weight criterion when evaluating weight loss

• High sample size

• Evaluation with multiple parameters

• Comprehensive geriatric assessment 



Associated with mortality;

• Malnutrition (HR: 4.40)

• Undernutrition (HR: 2.86 )

• Risk of malnutrition (HR: 2.13)

• Weight loss ,≥3kg (HR: 2.45 )

• Dysphagia (HR: 1.71)

• Loss of appetite (HR: 1.62)

• Vitamin D deficiency (HR: 1.62)

Not-associated with mortality;

• Weight loss, 3kg >

• Vitamin B12 deficiency

• Folic acid deficiency
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