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World Older Population

600 million :
2 billion

2025
1.2 billion
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What is the geriatric syndrome?
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What is malnutrition?

protein/energy protein/energy
intake consumption




Poor wound

CONSEQUENCES healing

OF
MALNUTRITION

Decreased bone
mass

Increased
mortality

« Malnutrition risk Reduced

kidney function

Immune

« Loss weight dysfunction

* Loss appetite
« Dysphagia

 Deficiency of vitamin D

Higher hospital
readmission rate

Impared
muscle function

 Deficiency of vitamin B12

 Folic acid deficiency

Reduced
cognitive
function



AIM OF THE STUDY —
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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.



ETHICAL APPROVAL AND STATISTICAL POWER ANALYSIS

 Bezmialem Vakif University Ethics Committee (February, 2023)

 Bezmialem Vakif University Academic Board (December, 2022)

» TUBITAK (The Scientific and Technological Research Council of Turkiye, A 2209 )

« Sample size and power calculation determined that sufficient statistical power

required 264 elderly patients
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Inclusion criterion

« November 2018 and June 2023 were examined
 Recorded document has ho missing part

 Underwent Comprehensive geriatric assessment

Exclusion criterion

e Severe illnesses

MATERIAL &
METHOD

e Severe dementia and delirium

* Vision or hearing impairment hindering commmunication



Comprehensive geriatric assessment;

* Age, years, sex
* Educational Level

* Body weight, BMI

. Comorbidities 2 and more comorbid diseases Multimorbidite
—

O Diabetes Mellitus

O Dementia

O Hypertension

O Coronary Artery Disease

O Chronic Obstructive Pulmonary Disease
O Cerebrovascular Disease

O Chronic Kidnhey Disease

O Congestive Heart Failure

O Parkinson Disease



How did we evaluate the parameters?

Weight loss

Loss of Appetite
(CNAQ)

Nutritional :
Status Dysphagia
Undernutrition Present
< 23 score > 3 score
Absent
Risk of < 3 score
Malnutrition
18-23 score
Malnutrition
< 18 score

No weight loss

Micronutrient
Deficiency

Present
>28 score

Vitamin B12

Absent

<3kg

28< score

>3kg

< 200 pg/mL

Vitamin D

30 <ng/mL

Folic acid

3 <ng/mL




e @ apseet. NEE0 R

Genel

e

Cok Amacli Kullantc) Asistam

Hasta Takip islemleri (2)
Takip edilen hasta yok!

£, Hasta Takip Listesi

(5]

l% Kisayollarim

asta Medikal Raporlari
Gunubirlik Hasta Listesi
Yatan Hasta Listesi
Hasta Tedavi Islemleri
G.S.S. v3 Hasta Islemleri
Hasta Basvuru
Tedavi Islemleri
Hasta Tedavi/Seans Bilaileri Gér...
Hasta Poliklinik Islemleri
Yatan Hasta u Kontrol isl...

Hasta Hizmet Statl Garuntlileme
andevu Ajandasi

Hasta Sonudan Géruntileme V2

Hasta Kayit / Randevu  Medikal Takip

Hasta No/TC No:

4

Laboratuvar

Tetkik Sistemi

NUCLEUS v8.40.30 - Bezmialem Vakif Universitesi Hastanesi [ Merkez]

~Kimik Bigieri | Detay Bilgier |

USS Gonderimez [ Web Sonug Gérintilenmez

Finans

Yatan Hasta

Stok / Satinalma

Idari Modiiller

Sistem Yonetimi

GSS Mustehaklik Sorgula

Hastaya Bebek Kaydet

Kiinik Calisma Hastas!

Hasta Adt:
Soyadi:

Dogum Tarihi:
Yas:

Cinsiyet:

Kan Grubu/Rh:
Dogum Ulke:
Dogum Tiiz
Geldidi Yer 1I:
Geldidi Yer Tice:
Belde Koy:
Onceki Soyadi:
Anne Adi:

Baba Adt:
[]E-Dosya Var
Tiip Bebek K.No:
Medeni Durum:

I

| Uyruk Bilgisi:

w

| Kmik No (MERNIS):

| 06/04/1932

|

alvi

Pasaport No:

~'| Mernis

] @] s

0 Hasta Bilgilert Gorantuleme ve Degigtirme

Hasta No/TC No: 4084745

I Turkiye

KASTAMONU

ARAG

[ovcm

[

~Kimik Bigileri | _Detay Bilgier |

Hasta Adi:
Soyadi:

Dogum Tarihi:
Yas:

Cinsiyet:

Kan Grubu/Rh:
Dogum Ulke:
Dogum Ti:
Geldidi Yer 1I:
Geldigi Yer Tige:
Belde Koy:
Onceki Soyad::
Anne Adi:
Baba Adi:
[]E-Dosya Var

Tup Bebek K.No:

- Sorgula | GSS Mistehaklk Sorgula | Hastaya Bebek Kaydet || BilgiBastr || Kart
1USS G4 o T lissate = i iandil, laste dto ge 4 oS T i;
£ Kimlik Sorgulama X Er—
- K.P.S. Kullamast: | Kimik Paylasim Sistemi v
06041932 [B| 1.ckmikNo: [1595="32 | [ B sorguia Son sorgu bilgierini kullan [7]
o1fvl = . : o
[Kode
Kisi Bilgileri
Tirkiye Adi: F Soyad: F
Dogum Yeri:  [OYCALT Cinsiyet: K
KASTAMONU N aTTT
ARAC @
OYCALI Anne Adi: L acan .
Sicil Ne
M I .Hd_ FEE
Oliam Tarihi: 13/02/2022 o
[
] W**‘**‘*******‘****t#* FEEFFFEFEEEE
DDOSyaNO: LR e
. FEEEFREEEEEE E—
| Adres:
xEXXX —
| ——
_—
o/ Bigieri Kullan Bl cs

= &l Orwe



Nutritional Status

RESULTS

* 1911 older patients
« Average age of 81.0+13.0
 Female ratio is 70.8%

* On average followed 71.61 months (6 years)

@ Normal nutrition  ®m Risk of malnutrition = Malnutrition



Parameters

Age, years

Female, %

Educational Level, years

Body weight, kg

Body Mass Index, kg/m?

Falls, %

Decreased Calf Circumference, %
BADL

IADL

Comorbidities, %

Diabetes Mellitus

Dementia

Hypertension

Coronary Artery Disease

Chronic Obstructive Pulmonary Disease
Cerebrovascular Disease

Chronic Kidney Disease
Congestive Heart Failure
Parkinson Disease

Nutritional Parameters

MNA Skor

Dysphagia, %

Loss of appetite, %

Weight loss, %

Vitamin D deficiency, %

Folate Deficiency, (<3 ng/ml),%
Vitamin B12 deficiency, (<200 ng/ml),%

Normal nutrition

(n=778)
79.14 +7.79
65.8
5.0 (0-28.0)
76.01 + 13.27
30.27 +5.22
35.5
3.0
95.0 (0-100.0)
19.0 (0-23.0)

34.7
19.2
70.8
18.4
7.1
8.7
38.4
8.2
4.5

25.5 (23.3-30.0)
16.3
27.7)
10.3
41.4
3.3
11.7

Risk of malnutrition

(n=728)
81.74 +7.57
75.1
5.0 (0-18.0)
69.97 + 13.51
28.95 + 5.59
49.2
10.0
81.0 (0-100.0)
10.0 (0-23.0)

%38.8
40.0
70.4
21.0

5.9
12.9
52.2
12.1
12.2

21.0 (17.5-23.0)
26.0
63.7
40.6
43.8)
5.3
8.0

Malnutrition

(n=405)
83.66 + 7.42
72.8
4.0 (0-16.0)
62.36 + 15.58
26.23 + 6.28
51.3
35.1
55.0 (0-100.0)
3.0 (0-23.0)

34.5
46.2
66.3
20.3
8.2
15.1
54.8
16.4
3.4

13.5 (0-17.0)
47.7
92.0
82.2
44.5
9.6
10.5

P value

0.267
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.178
<0.001
0.232
0.444
0.335
<0.001
<0.001
<0.001
<0.001

<0.001
<0.001
<0.001
<0.001
0.637
<0.001
0.111

Table 1 showed
that characteristics
of the patients
according to the
nutritional status



Univariate Multivariate” Multivariate’
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 kQ) 2.39 0.87-1.75 <0.001 1.04 0.73-1.49 | <0.001 0.65-1.45
Dysphagia 1.24 1.85-2.98 <0.001 2.15 1.67-2.76 | <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

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

Vitamin B12 0.61-1.48 0.72-1.84 | 0.531 0.46-1.09

deficiency

*Multivariate regression model included age and sex. "Multivariate hazard ratio after adjusted for age, sex and multimorbidity
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Figures 1a, b, and ¢, show Kaplan-Meier
curves of different nutritional parameters
including; undernutrition, risk of
malnutrition, and malnutrition.
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Powerful sides

 High sample size
« Evaluation with multiple parameters

 Comprehensive geriatric assessment

Limitations

Retrospective study
Evaluation of drugs one by one
Intermittent patients could not be examined

Used MNA's weight criterion when evaluating weight loss



CONCLUSION & DISCUSS

Associated with mortality;

« Malnutrition (HR: 4.40)

« Undernutrition (HR: 2.86)

« Risk of malnutrition (HR: 2.13)
 Weight loss 23kg (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

.,\“.



Vitamin D deficiency associated
with mortality;

Review > Am J Geriatr Pharmacother. 2010 Feb;8(1):4-33. doi: 10.1016/j.amjopharm.2010.02.004.

Extraskeletal effects of vitamin D in older adults:
cardiovascular disease, mortality, mood, and

cognition
Karen Barnard ', Cathleen Colén-Emeric

Affiliations 4+ expand

S -

Low Vitamin D Levels and Frailty Status in Older

og ® - -
Malnutrition s ic Revi -
| Adults: A Systematic Review and Meta-Analysis
related uj Diego Marcos-Pérez 12 Maria Sdnchez-Flores 1 2 4, Stefania Proietti 2, Stefano Bonassi @ 7,
Solange Costa  “, Joao Paulo Teixeira * 4, Juan Ferndndez-Tajes ® ¢, Eduardo Pasaro 1 2,

Vanessa Valdiglesias ¢ # 10, Blanca Laffon 1 2

Affiliations + expand
PMID: 32751730 PMCID: PMC7469050 DOl 10.3390/nu12082286

> Nutr Res. 2009 Aug;29(8):525-30. doi: 10.1016/j.nutres.2009.07.007.

Low serum 25-hydroxyvitamin D concentrations are
associated with greater all-cause mortality in older

— community-dwelling women
[ ) Richard D Semba 1, Denise K Houston, Luigi Ferrucci, Anne R Cappola, Kai Sun, Jack M Guralnik,
Linda P Fried
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