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Abstract

Objectives: Frailty and malnutrition in older adults are associated with many adverse outcomes. Our study aimed to compare malnutrition and
frailty scales and laboratory test results in older adults admitted to the emergency department

Materials and Methods: This single-center cross-sectional study was conducted in the emergency department of a university hospital. The frailty
status of the patients was evaluated with the clinical frailty scale (CFS), and the patients were grouped as frail and non-frail. Mini nutritional
assessment-short form (MNA-SF) evaluated malnutrition status. The patients were grouped as malnourished, malnutrition risky, and normal
nutritional status. In addition to the basic biochemical parameters of the patients, prealbumin, iron, fasting insulin, hemoglobin alc, vitamin B12,
and parathyroid hormone levels were measured. The relationship between laboratory results and CFS and MNA-SF results was analyzed statistically.

Results: One hundred-six patients were included in the study. Sixty-six patients were female, and the mean age was 78.1+7.43 years. According to
the CFS scale, 87.7% of the patients were found to be frail. According to MNA-SF, the rate of patients was 18.9% malnourished and 47.2% at risk of
malnutrition. When the scales and laboratory results were compared, frail patients had lower levels of prealbumin, iron, total protein, hemoglobin,
and sodium, which was statistically significant. In malnourished patients, prealbumin, fasting insulin, total protein, albumin, hemoglobin, and
calcium levels were lower.

Conclusion: In our study, we think that laboratory parameters can help in the early diagnosis of frailty and malnutrition.
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Amag: Yasli yetiskinlerde kirilganlk ve yetersiz beslenme bircok olumsuz sonugla iliskilidir. Caismamizda acil servise basvuran yagli yetiskinlerde
malniitrisyon ve kirilganhk 6lcekleri ile laboratuvar test sonuclarinin karsilastirilmasi amaclandi.

Gerec ve Yontem: Bu tek merkezli kesitsel calisma bir Uiniversite hastanesinin acil servisinde gerceklestirildi. Hastalarin kirilganiik durumu klinik
kirilganlik 6lcedi (CFS) ile degerlendirildi ve hastalar kirilgan ve kirllgan olmayan olarak gruplandirildi. Mini beslenme degerlendirmesi-kisa formu
(MNA-SF) yetersiz beslenme durumunu degerlendirdi. Hastalar malnitrisyonlu, malnitrisyon riskli ve beslenme durumu normal olarak gruplandirildi.
Hastalarin temel biyokimyasal parametrelerinin yani sira prealblimin, demir, aclik insiilini, hemoglobin alc, B12 vitamini ve paratiroid hormon
diizeyleri 6lciildii. Laboratuvar sonuclari ile CFS ve MNA-SF sonuglari arasindaki iliski istatistiksel olarak analiz edildi.

Bulgular: Calismaya 106 hasta dahil edildi. Hastalarin 66'si kadindi ve yas ortalamasi 78,1+7,43 yildi. CFS skalasina gére hastalarin %87,7'sinin
kirllgan oldugu belirlendi. MNA-SF'ye gore yetersiz beslenen hastalarin orani %18,9, yetersiz beslenme riski tasiyanlarin orani ise %47,2 oldu. Olcekler
ve laboratuvar sonuglari karsilastirildiginda, kirilgan hastalarda prealbliimin, demir, total protein, hemoglobin ve sodyum diizeyleri istatistiksel olarak
anlamli derecede diistiktu. Yetersiz beslenen hastalarda prealblimin, aclk insilini, toplam protein, albiimin, hemoglobin ve kalsiyum diizeyleri daha
diistiktii.

Sonug: Calismamizda laboratuvar parametrelerinin kirilganhk ve malniitrisyonun erken teshisinde yardimei olabilecegini disliniiyoruz.

Anahtar Kelimeler: Kirilganlik, malnitrisyon, yashlar, acil tip
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Introduction

Older adults are defined as individuals aged 65 and over (1).
Thanks to the developments in medicine, the number and rate
of older adults are increasing in all countries, and the number
of older adults is expected to double by 2050 (2). The term
"geriatric syndrome” is used to emphasize the characteristics of
the health status of older adults (3). The most common geriatric
syndromes are frailty, malnutrition, depression, falls, sarcopenia,
dementia, dizziness, multiple drug use, urinary incontinence,
and pressure ulcers (4,5). Among these syndromes, frailty, and
malnutrition are thought to be the most critical factors in
increased morbidity and mortality (6).

Frailty is a state of increased vulnerability to poor resolution
of homeostasis after a stressor (7). Many scoring systems, such
as modified frailty index, FRAIL scale, and clinical frailty scale
(CFS), have defined frailty (8). CFS is based on functional status
and underlying comorbidities (9). CFS has advantages over other
scales in assessing vulnerability, such as ease of implementation
and no requirements for complex surveys. It was also
demonstrated that the CFS serves as a rapid, reliable, and valid
screening tool for assessing frailty in Turkish older adults (10).

Malnutrition is a decrease in the physical and cognitive
functions of the body due to deficiencies in nutrient intake
(11). Several scales such as nutritional risk screening, mini
nutritional assessment-short Form (MNA-SF), and malnutrition
universal screening tool are used to determine malnutrition
(12,13). The MNA-SF demonstrated a sensitivity of 94% and a
specificity of 81% for malnutrition screening in Turkish older
adults, indicating its effectiveness as a diagnostic tool for this
demographic (14).

In the literature, studies concerning the relationship between
malnutrition and frailty scores and laboratory parameters such
as D-dimer, fibrinogen, hemoglobin, albumin, prealbumin,
total lymphocyte count, vitamin B12, or folate have been
widely published (8,15,16). However, some parameters have not
yet been included; iron, parathyroid hormone (PTH), insulin,
and hemoglobin alc (HbA1c) may relate to malnutrition and
frailty. Literature studies show that frailty and malnutrition
are associated with adverse outcomes such as falls, functional
decline, emergency department (ED) admission, hospitalization,
and mortality (17,18). Early detection of older adults at risk of
experiencing such adverse outcomes may facilitate timely and
targeted intervention. An easily reproducible and objective
parameter may lead to the management of frail or malnourished
older adults. Therefore, we aimed to compare the malnutrition
and frailty scales and laboratory test results in older adults
admitted to the ED.

382

Materials and Methods

Study Design and Setting

This cross-sectional and prospective study, a single-center,
was conducted in the ED of a tertiary university hospital.
Patients aged 65 and over, admitted to the ED between
01.09.2022 and 01.11.2022, with traumatic or non-traumatic
reasons, were included in the study. This study was approved
by the Local Ethics Committee of Ankara University Faculty of
Medicine (decision no.: i07-424-22, date: 04.08.2024) and this
study was performed in accordance with the 1964 Declaration
of Helsinki and its later amendments.

Patients aged 65 and over, regardless of gender, who could
act independently or with support and whose consent to
participate in the study could be obtained from themselves
or their legal guardians, were included in the study. Patients
with moderate to severe Alzheimer's/dementia who received
treatment for malignancy in the last six months, were immobile,
had multiple traumas, and did not want to participate were
excluded from the study. Age, gender, alcohol and smoking
habits, medication use, and comorbid diseases in the population
group were recorded. The frailty status of the patients was
evaluated with CFS. Patients with a score of four or more on the
CFS were considered frail.

The malnutrition status of the patients was evaluated
with MNA-SF. If the total score obtained from MNA-SF was
between 0 and 7, the patient was considered malnourished; if
it was between 8-11, the patient was considered to be at risk
of malnutrition; and if it was between 12-14, the patient was
considered not malnourished.

In addition to the blood tests taken related to the patient's
complaints on admission to the ED, prealbumin, iron, fasting
insulin, HgA1c, vitamin B12, and PTH levels were measured
without any additional charge from the patients or their social
service institutions.

Statistical Analysis

IBM SPSS Statistics 26.0 program was used to analyze the
data. Frequency and percentage, mean and standard deviation,
and median (minimum and maximum or interquartile distribution
range) were calculated as descriptive statistics. For comparisons
between groups, chi-square or Fisher's exact chi-square test for
categorical variables, Student's t-test for continuous variables or
post-hoc Tukey test with One-Way Analysis of Variance, Mann-
Whitney U or Kruskal-Wallis for non-normally distributed and
ordinal variables Wallis analysis of variance was used. If there
was a difference between the groups due to Kruskal-Wallis
analysis of variance, Dunn's test was used to determine which
group differed from which. Pearson's or Spearman's correlation
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coefficient was used to determine the relationship's direction
and strength between the variables. Multiple logistic regression
analysis was applied to determine the factors affecting outcome
variables. The odds ratio and 95% confidence interval were used
as correlation coefficients. Those with a p-value less than 0.05
were considered statistically significant.

A total of 106 patients were included in the study. The flow
chart of the patients included in the study is shown in Figure 1.

Of the 106 patients included in the study, 66 were female,
40 were male, and the mean age was 78.1+7.43 years. While
1 (0.9%) of the patients used alcohol, 7 (6.6%) were active
smokers. Calcium channel blockers and oral anti-diabetic were
the most commonly used drugs. The most common diseases
were hypertension (n=92, 86.8%), diabetes mellitus (n=42,
35.6%), congestive heart failure (n=40, 37.7%), asthma/
chronic obstructive pulmonary disease (n=27, 25.5%), coronary
artery disease (n=33, 31.1%), moderate/severe renal disease
(n=29, 27.4%). Among other diseases, cerebrovascular disease
(n=7,6.6%), dementia (n=5, 4.7%), depression (n=4, 3.8%),
peripheral vascular disease (n=4, 3.8%), rheumatological disease
(n=2, 1.9%), peptic ulcer (n=3, 2.8%), non-metastatic tumor
(n=9, 8.5%), leukemia (n=2, 1.9%), lymphoma (n=2, 1.9%),
moderate/severe liver disease (n=1, 0.9%) and, metastatic tumor
(n=5, 4.7%) were less frequent diagnosed diseases (Table 1).

The number of patients considered frail according to the
CFS scale was 93 (87.7%). According to MNA-SF, the number of
patients with a score between 0-7 and accepted as malnourished
was found to be 20 (18.9%), and the number of patients with a

Patients Admitted to the
Emergency Department
(n=13100)

Patients Aged 65 and Over
(n=1084)

/ Patients Excluded from the Sty \

(n=978)
Who with Alzheimer's/dementia
(n=280)
Who were immobile (n=328)
Who recived treatment fot malignancy
(n=310)
Who had multiple trauma (n=42)
Who did not want to give consent

\ /

Figure 1: Flow chart of the study

Patients Included in
(n=106)

score between 8-11 and accepted as at risk of malnutrition was
found to be 50 (47.2%).

When comparing laboratory parameters with CFS a
statistically significant correlation was found for prealbumin
(r=-0.31, p=0.03), iron (r=-0.24, p=0.04), total protein (r=-0.42,
p=0.01), hemoglobin (r=-0.40, p=0.01), and sodium (r=-0.19,
p=0.01). Frail patients had lower prealbumin, iron, total protein,
hemoglobin, and sodium levels (Table 2).

Table 1: Demographic data of the patients

n (%)
Total number of patients 106 (100)
Age (mediant SD) 78.1+7.43
Gender
Woman 66 (62.3)
Man 40 (37.7)
Alcohol use
Yes 1(0.9)
No 105 (99.1)
Smoking
Yes 7 (6.6)
No 99 (93.4)
Medications
Statin 29 (27.4)
Furosemide 32 (30.2)
Thiazide 36 (34.0)
Calcium channel blocker 45 (42.5)
OAD 38 (35.8)
PPI 3(2.8)
Warfarin 4 (3.8)
Comorbid diseases
CHF 40 (37.7)
Asthma/COPD 27 (25.5)
HT 92 (86.8)
Ml 33 (31.1)
Moderate/severe kidney disease 29 (27.4)
DM 42 (24.5)
Others 36 (34.0)
CFS
Frail 93 (87.7)
Not frail 13(12.3)
MNA-SF
0-7 malnourished 20 (18.9)
8-11 risk of malnourished 50 (47.2)
12-14 normal nutritional status 36 (34.0)
CHF: Congestive heart failure, COPD: Chronic Obstructive pulmonary disease,
DM: Diabetes mellitus, HT: Hypertension, CFS: Clinical frailty scale, MNA-SF:
Mini nutritional assessment-short form, SD: Standard deviation, OAD: Oral anti-
diabetic, PPI: Proton pump inhibitor
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Laboratory parameters were compared with one of the
malnutrition scales, MNA-SF. Median values and interquartile
range of the laboratory parameters of patients were
malnourished (MNA-SF:0), at risk of malnutrition (MNA-SF:1),
and normal nutritional status (MNA-SF:2) according to MNA-
SF, and p values are shown in Table 3. After finding statistically
significant results, pairwise comparisons were made.

When MNA-SF and low prealbumin levels were compared,
a statistically significant difference was found between
malnourished patients and those at risk of malnutrition and
patients with normal nutritional status. When MNA-SF was
associated with low fasting insulin, a statistically significant
relationship was found between malnourished patients and
patients with normal nutritional status. When MNA-SF was
compared with low total protein and low hemoglobin value, a
statistically significant difference was found between patients
with normal nutritional status and those with malnutrition
risk and malnourished. When the low albumin level was

compared with MNA-SF, a statistically significant difference
was found about low albumin between the three nutritional
groups. A statistically significant difference was found between
malnourished patients and patients with normal nutritional
status in the relationship between low calcium value and MNA-
SF. There was no statistically significant difference between
MNA-SF and values of low iron, HgA1c, total lymphocyte count,
fasting blood glucose, magnesium and sodium, and high vitamin
B12, PTH, D-dimer, neutrophil-lymphocyte ratio, creatinine
clearance (CrCl) and phosphorus. In malnourished patients,
prealbumin, fasting insulin, total protein, albumin, hemoglobin,
and calcium levels were lower (Table 3).

The univariate logistic regression analysis indicated that
prealbumin, total protein, hemoglobin, and fasting blood
glucose levels showed significant relationships with CFS and
prealbumin, total protein, albumin, hemoglobin, and calcium
levels showed significant associations with MNA-SF (p<0.05)
(Table 4).

Table 2: Participants' characteristics by CFS subgroups

Not frail patients Frail patients p-value
Age (mean + SD) 74.38+7.78 78.66+7.26 0.59
Gender n, (%)
Female 6 (46.2%) 60 (64.5%) 0.2
Male 7 (53.8%) 33 (35.5%)
Laboratory parameters (median/IQR)
Prealbumin (g/L) 0.23/0.07 0.17/0.1 0.03
Iron (ug/dL) 64/64 41/43 0.04
Fasting insulin (uIU/mL) 11.9/12.3 9.4/13.8 0.58
Vitamin B12 (pg/mL) 330/225.5 383/371 0.13
HbA1c (%) 6.1/1.0 6.1/1.4 0.41
Parathormone (pg/mL) 59/56 54/63 0.58
Total protein (g/L) 70.3/8.6 63.3/12.6 <0.01
Albumin (g/L) 42.0/6.0 38.10/7.7 0.08
D-dimer (ng/mlL) 455/695 462/606 0.90
Total lymphocyte count (x10"/L) 1.95/1.34 1.39/1.06 0.06
Neutrophil lymphocyte ratio 3.09/2.45 4.24/5.55 0.06
Hemoglobin (g/dL) 13.0/2.9 11.3/3.1 <0.01
Fasting blood glucose (mg/dL) 102/46 124/47 0.15
CrCl (mg/dL) 66/37 55/41 0.38
Calcium (mg/dL) 9.0/1.0 8.8/0.81 0.09
Phosphorus (mg/dL) 2.93/1.37 3.64/1.75 0.08
Magnesium (mg/dL) 1.98/0.25 1.88/0.40 0.17
Sodium (mmol/L) 137/3 136/4 <0.01

IQR: Interquartile range, CFS: Clinical frailty scale, HbA1c: Hemoglobin A1c, CrCl: Creatinine clearance, SD: Standard deviation
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Table 3: Participants' characteristics by MNA-SF subgroups
Malnourished /r:lta{:lsli(tﬁit:ion L\ltg:zlsal nutritional p-value
Age (mean + SD) 80.65+6.65 78.76+7.44 76.03+7.38 0.61
Gender n, (%)
Female 11 (55%) 32 (64%) 23 (63.9%) 075
Male 9 (45%) 18 (36%) 13 (36.1%)
Laboratory parameters (median/IQR)
(MNA-SF 0-1) 0.03
Prealbumin (g/L) 0.12/0.06 0.17/0.1 0.19/0.07 (MNA-SF 0-2) <0.01
(MNA-SF 1-2) 0.47
Iron (ug/dL) 33/27 45.5/50 49.5/49 0.08
(MNA-SF 0-1) 0.05
Fasting insulin (ulU/mL) 5.6/6 9.8/12.9 13.65/14.7 (MNA-SF 0-2) <0.01
(MNA-SF 1-2) 0.28
Vitamin B12 (pg/mL) 385/627 387/448 324[242 0.19
HbA1c¢ (%) 5.15/1.7 6.20/1.4 6.10/1.1 0.81
Parathormone (pg/mL) 55.5/171 58/65 52.5/42 0.88
(MNA-SF 0-1) 0.76
Total protein (g/L) 58.75/8.9 61.1/12.7 69.3/5.4 (MNA-SF 0-2) <0.01
(MNA-SF 1-2) <0.01
(MNA-SF 0-1) <0.01
Albumin (g/L) 31.55/8.5 37.55/7.4 41.1/41 (MNA-SF 0-2) <0.01
(MNA-SF 1-2) <0.01
D-dimer (ng/mlL) 637/1317 386/749 449/478 0.10
Total lymphocyte count (x10™/L) 1.06/0.87 1.37/1.05 1.57/0.88 0.11
Neutrophil lymphocyte ratio 6.07/7.17 4.04/5.18 3.60/4.26 0.33
(MNA-SF 0-1) 0.73
Hemoglobin (g/dL) 10.75/3.3 11.15/2.0 12.95/2.8 (MNA-SF 0-2) <0.01
(MNA-SF 1-2) <0.01
Fasting blood glucose (mg/dL) 112.5/89 129/60 121/34 0.15
CrCl (mg/dL) 49.5/48 57/40 64.5/42 0.59
(MNA-SF 0-1) 0.74
Calcium (mg/dL) 8.65/1.92 8.8/0.11 9.05/0.70 (MNA-SF 0-2) 0.03
(MNA-SF 1-2) 0.05
Phosphorus (mg/dL) 3.69/1.58 3.67/2.01 3.20/1.22 0.05
Magnesium (mg/dL) 1.82/0.26 1.92/0.42 1.98/0.36 0.59
Sodium (mmol/L) 136/6 136/4 137/3 0.65
1QR: Interquartile range, MNA-SF: Mini nutritional assessment-short form, MNA-SF=0: Malnourished, MNA-SF=1: At risk of malnutrition, MNA-SF=2: Normal nutritional
status, HbA1c: Hemoglobin A1lc, CrCl: Creatinine clearance, SD: Standard deviation

Frailty and malnutrition are significant problems that affect
the level of independence and quality of life in older adults.
Early diagnosis of these syndromes with the help of easy-to-
access laboratory parameters may help further management of
these patients. In our study, older adults who were considered

frail according to CFS had lower prealbumin, iron, total protein,
hemoglobin, and sodium levels; and patients who were deemed
malnourished according to the MNA-SF scale had lower
prealbumin, fasting insulin, total protein, albumin, hemoglobin,
and calcium levels.

CFS is a common scale used in vulnerability screening. In our
study, 87.7% of the patients were found to be frail, according to CFS.
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Table 4: Laboratory parameters associated with CFS and MNA-SF by univariate logistic regression analysis

CFS MNA-SF

OR ‘ 95% ClI ‘ p-value OR ‘ 95% CI ‘ p-value
Prealbumin (g/L)
<0.18 vs. 0.18-0.38 1728 | 152-3473 | <0.01 | 2.65 | 1.15-6.09 | 0.02
Iron (pg/dL)
<37 vs. 37-145 | 2.51 | 0.65-9.74 0.18 132 | 0.57-3.03 | 0.50
Fasting insulin (ulU/mL)
<4 vs. 4-16 3.06 0.35-26.26 0.30 413 0.86-19.87 0.07
>16vs. 4-16 1.19 0.32-4.32 0.79 0.48 0.19-1.18 0.11
Vitamin B12 (pg/mL)
<197 vs. 197-771 | 0.49 | 0.11-2.05 | 0.33 | 1.03 | 0.32-3.28 | 0.95
HbA1c (%)
<4 vs. 4-6 | 1.08 | 0.33-3.48 | 0.88 | 1.00 | 0.44-2.26 | 0.98
Parathormone (pg/mL)
<15 vs. 15-65 | 0.88 | 0.27-2.82 | 0.83 [ 1.32 | 0.58-3.00 | 0.50
Total protein (g/L)
<64 vs 64-83 | 6.39 | 1.34-3045 | 0.02 | 12.67 | 4.35-36.86 | <0.01
Albumin (g/L)
<35 vs. 35-52 | 2.20 | 0.56-8.54 | 0.25 | 6.20 | 2.16-17.79 | <0.01
D-dimer (ng/mL)
0 vs. 0-243 1120 | 034-4.27 | 0.76 [ 1.55 | 0.64-3.76 | 0.32
Total lymphocyte count (x10"/L)
<1.5vs. 1.5-4 | 3.25 | 0.93-11.34 | 0.06 | 1.67 | 0.74-3.77 | 0.21
Hemoglobin (g/dL)
<117 vs. 11.7-16.1 1697 | 146-3323 | <0.01 | 3.62 | 1.53-8.52 | <0.01
Fasting blood glucose (mg/dL)
<74 vs. 74-106 | 3.55 | 1.08-11.64 | 0.03 | 1.44 | 0.60-3.46 | 0.41
CrCl (mg/dL)
<60 vs. 60-120 | 0.98 | 0.96-1 |0.15 | 1.62 | 0.63-2.8 | 0.56
Calcium (mg/dL)
<8.6 vs. 8.6-10.2 [ 1.29 | 0.33-5.07 .71 | 4.44 | 1.40-14.01 | <0.01
Phosphorus (mg/dL)
<2.5vs. 2.5-4.5 0.51 0.11-2.25 037 0.62 0.19-1.99 0.42
>4.5vs. 2.5-4.5 1.74 0.34-8.85 0.49 3.59 1.11-11.62 0.03
Magnesium (mg/dL) NA 2.509 0.66-9.45 0.17
Sodium (mmol/L) NA 1.773 0.72-4.34 0.21
CFS: Clinical frailty scale, MNA-SF: Mini nutritional assessment-short form, OR: Odds ratio, Cl: Confidence interval, CrCl: Creatinine clearance, HbA1c: Hemoglobin Alc, NA:
Not available

On the other hand, Kaeppeli et al. (19) found the frailty rate to
be 37% in a study conducted on 2,393 older adults admitted to
the ED. Collard et al. (20) reported that the frailty rate ranged
from 4.0 to 59.1% in a systematic review. Xu et al. (8) found
that frailty can vary depending on gender, age, comorbidity,
medication used, and trauma history. Our findings revealed a
higher frailty rate than reported in existing literature, which
we attribute to several factors. First, the study was conducted
during the Coronavirus disease-2019 pandemic, a period when
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individuals aged 65 and older had restricted mobility, only
leaving their homes for critical reasons. Second, frail older adults
patients may experience extended stays in the ED, increasing
their likelihood of participating in the study. Third, our ED, being
a tertiary referral center, encounters a significant number of
frail older adults patients with multiple comorbidities.

Protein intake is fundamental to healthy aging; frailty and
its negative consequences increase in low protein intakes (21).
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Hong et al. (16) and Xu et al. (8) found a statistically significant
relationship between the decrease in total protein and the
increase in frailty. Cevik et al. (22) also found that 71.2% of the
malnourished patients had low total protein and that there was
a statistically significant relationship between decreased total
protein and increased malnutrition. Similar to the studies, we
found that low total protein level was associated with a nearly
six-fold increased risk of developing frailty and a twelve-fold
increased risk of malnutrition.

Immunoglobulins (Ig) constitute about 20% of the total
protein and are essential for the immune system's defense
against pathogenic microorganisms (23). A meta-analysis by
Khan et al. (24) revealed that older adults have reduced levels
of IgM and IgG compared to their younger counterparts. Older
adults with low total protein levels, who are at increased risk of
frailty and malnutrition, are consequently more vulnerable to a
range of complications, including infections and autoimmune
disorders.

Low serum albumin, another body protein, was quite
common in patients in the study group (18.9% of those with
malnutrition, 47.2% of those at risk of malnutrition). Wu et al.
(25) also found a statistically significant relationship between
frailty and low albumin. In addition, a similar association was
shown in a meta-analysis in 2020 (26). When we look at the
relationship between malnutrition and low albumin, Cevik et
al. (22) and Vallentini et al. (27) found a statistically significant
relationship between malnutrition and low albumin. Li et al. (28)
also showed that low prealbumin increased frailty. In our study,
low prealbumin level was associated with an almost seven-fold
increased risk of developing frailty and a two-fold increased risk
of malnutrition. Based on all these results, we think that low
albumin, total protein, and prealbumin can be used to predict
both frailty and malnutrition.

One of the critical problems in older adults is anemia.
Anemia is defined as a low level of hemoglobin that carries
oxygen. Palmer et al. (29), in the systemic research they
conducted, stated that there was a relationship between low
hemoglobin and frailty, and frailty rate was calculated as 24%
in patients with low hemoglobin. Sahin et al. (30) also showed
a statistically significant relationship between malnutrition
and low hemoglobin. In our study, low hemoglobin level was
associated with a nearly seven-fold increased risk of developing
frailty and a four-fold increased risk of malnutrition.

PTH is an important hormone that plays a role in calcium and
vitamin D metabolism. In addition, PTH has functions such as
regulation of bone formation. To investigate its effect on frailty,
Pillatt et al. (31) found no statistically significant relationship
between PTH and frailty. Although it was high in most frail
patients in our study, we did not find a statistically significant
relationship between frailty and PTH, similar to Pillatt et al. (31).

While vitamin B12 deficiency can be encountered with
problems such as forgetfulness and numbness in the hands,
studies have also shown that B12 deficiency is an element of
malnutrition. Cevik et al. (22) found a statistically significant
relationship between malnutrition and vitamin B12 deficiency.
However, our results could not strengthen Cevik et al. (22) results
since there was no significant relation between malnutrition
and vitamin B12 deficiency.

The number of nephrons, renal blood flow, and glomerular
filtration rate decrease with aging (32). Studies by Pillatt et al.
(31) and Cevik et al. (22) reported no statistically significant
association between creatinine levels and malnutrition or
frailty. Given that creatinine concentrations are affected by
multiple factors -including sex, age, diet, and the stage of renal
impairment- relying solely on creatinine levels may introduce a
margin of error when assessing renal function in older adults.
Consequently, in our study, CrCl was used as the primary
measure of kidney function, and no significant relationship was
identified between CrCl and frailty or malnutrition. This finding
is consistent with results from Yanagita et al. (33), who also
observed no association between CrCl and frailty.

A notable strength of our study is its comprehensive
comparison of the CFS and MNA-SF against a wide array of
laboratory parameters, such as iron, PTH, fasting insulin, and
HbA1c. This comparison was further supported by thorough
statistical analysis utilizing logistic regression.

Study Limitations

Our study has several limitations. These can be listed as
the fact that the study was conducted in a single center, there
was only one researcher in data collection, the sample size was
small, and there was no gold standard in evaluating frailty and
malnutrition.

Our study demonstrated that the CFS and MNA-SF are
associated with a range of laboratory parameters. When time for
patient assessment is constrained in the ED, it may be beneficial
for physicians to recognize that specific laboratory parameters
could signal frailty or malnutrition in older adults.
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