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Sema Calapkorur @, Hurmet Kugukkatirci2 @, Buse Bakir'™ @, Sibel Akin® ©

Objective: In this study, we aim to determine the relationship between food consumption, nutritional status, and cognitive
functions among the elderly.

Materials and Methods: This cross-sectional and descriptive study was completed with 150 geriatric outpatients in Erciyes
University Hospital. Demographic characteristics of the patients were collected, and the anthropometric measurements were
made. Their 24-h food consumption was evaluated using the computer program BeBiS. The Mini Nutritional Assessment
(MNA) and Nutritional Screening Index (NSI) were used to determine the malnutrition risk, whereas the Standardized Mini
Mental Test was used to identify the cognitive functions. The obtained data were analyzed using Statistical Package for the
Social Sciences 22.0; p<0.05 level was considered statistically significant.

Results: While 34.7% of the participants were at risk of malnutrition and 2.7% were malnourished according to MNA; in the
NSI evaluation, these rates were determined to be 32.7% and 17.3%, respectively. It could be noted that with the decrease in
malnutrition risk, language and orientation scores in cognitive function assessment increased. When the relationship between
food consumption and cognitive function was analyzed, it was observed that participants with high protein, fat, phosphorus,
iron, thiamine, riboflavin, niacin, and vitamin C consumption have normal cognitive function.

Conclusion: It has been determined that the various macro- and micronutrient consumption of the elderly can have sub-
stantial effects on their cognitive functions. Besides, the increasing risk of malnutrition was determined to be related to the
decrease in cognitive functions. Therefore, it is essential to ensure adequate and balanced nutrient intake among the elderly
and to determine the malnutrition risk with regular screenings, in order to make appropriate interventions when necessary.
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INTRODUCTION

OIld age is a process that needs to be addressed with its physical, social, and psychological dimensions; it
needs to be focused on as it also includes variables such as genetics, lifestyle, and chronic diseases. Along with
the aging process, a number of changes in the body and system functions of an individual are observed (1).
Changes in gastrointestinal system functions and/or chronic diseases prevent adequate food intake in elderly
individuals, resulting in the risk of malnutrition (2, 3). The European Society for Clinical Nutrition and Metab-
olism (ESPEN) defines malnutrition as “the decrease in physical and mental functions and deterioration of the
clinical outcome of the disease resulting from the distortion of body composition and body cell mass caused
by irregular nutrition” (4).

Among elderly individuals, along with physical changes, cognitive problems ranging from simple amnesia to
dementia can affect the quality of life and the ability to live independently (5). The change in cognitive functions
occurs due to factors such as decreased perception and cell renewal of individuals and increased physical and
mental reaction time (6). In addition, malnutrition also plays an important role in individuals’ cognitive func-
tions. It has been reported that as the risk of malnutrition increases, cognitive function scores are also noted
to decrease, and serious impairment is observed in the cognitive functions of the elderly with malnutrition (7).
Food consumption is also among the modifiable factors that can lead to improved cognitive function. There is
evidence that especially B vitamins, antioxidant vitamins/minerals, and omega-3 fatty acids play an important
role in cognitive functions (8).

Studies in the literature have focused on the relationship between the frequency of consumption of food groups
among elderly individuals or their malnutrition status and their cognitive functions (8, 9). There is yet no study eval-
uating the relationship between nutrient consumption, nutritional status, and cognitive functions together. Thus,
in this study, we aim to evaluate these three parameters together and determine the direction of the relationship
between them.
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Table 1. The mean anthropometric measurements of participants

Anthropometric measurements Male

% (Q1-Q3)
Body weight (kg)* 78 (44-106)
BMI (kg/m?* 27.3(17.18-36.1)
Wiaist circumference (cm)* 103 (68-127)
Hip circumference (cm)* 104 (85-119)
Waist/height ratio* 0.60 (0.42-0.91)
Upper middle arm circumference (cm)* 30 (24-39)
Calf circumference (cm)* 37 (15-45)

BMI: Body mass index; *: Mann-Whitney U test

This cross-sectional and descriptive study was conducted in Erciyes
University Hospital between November 2019 and February 2020.
The prestudy sample size was determined as 59 people at 80% con-
fidence level (effect size of the study 0.447; alpha value 0.05, and
theoretical power 0.95); the study was completed with 150 people.

The population of the study consisted of individuals over the age of
65 who applied to the polyclinics in the geriatric department of Erci-
yes University. Individuals with Alzheimer’s disease and/or demen-
tia, patients with malignant tumors, patients with communication
problems, as well as illiterate ones were not included in this study.

Prior to the study, the study permit and ethics committee approval
(Decision No. date 2018/599 of 21.11.2019) were obtained from
Erciyes University Medical Faculty Hospitals. In addition, all partic-
ipating individuals were informed about the study, and their written
and verbal consents were obtained.

The demographic information of the individuals was obtained via
face-to-face interview method in questionnaire form. Individuals’
body weight, height, waist, hip, upper and middle arm, and calf
circumference measurements were measured by the researchers
in accordance with their technique. Body mass index (BMI) [weight
(kg)/height (m)l] was calculated from the weight and height mea-
surement values (10).

In order to determine the food consumption, 24-hour food con-
sumption was recorded via a retrospective recall method, and after
determining the amount of nutrients they consumed daily, energy
and macro- and micronutrient intake was determined using the
Nutrition Information Systems Package Program (BeBiS).

Mini Nutritional Assessment (MNA) and Nutritional Screening In-
dex (NSI) forms were used to screen the nutritional status of the
patients. MNA is described as a screening tool used to assess the
nutritional status of patients aged 65 and over, which consists of
two parts, e.g., screening and assessment. A maximum of 30
points can be obtained from a total of 14 questions. A score of 24
and above indicates normal nutritional status, a score of 17-23.5
points indicates the risk of malnutrition, and a score below 17
points indicates malnutrition (11). NSI, on the other hand, consists
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Female Total P Test

X (Q1-Q3) X (Q1-Q3) statistics
75 (52.8-130) 76.25 (44-130) 0.498 0.6791
31.8 (20.9-53.4) 29 (17.18-53.4) <0.001 -5.5001
106 (72-139) 104 (72-139) 0.063 -1.8636
114 (97-156) 109 (85-156) <0.001 -6.3619
0.69 (0.49-0.89) 0.63 (0.42-0.91) <0.001 -5.2401
32 (25-48) 31.75 (24-48) 0.004 -2.8636
37 (28-61) 37 (15-61) 0.201 -1.2809

of three stages, including diet assessment, general assessment, and
social assessment. In addition, being over 80 years of age is de-
fined as a major risk factor for malnutrition. If the obtained score
is between 0 and 2, they are grouped as low risk for malnutrition,
3-5 points as medium risk, and 6 and above as high risk (12).

Cognitive functions were assessed using the Standardized Mini Men-
tal Test (SMMT). The total score that can be obtained from the test in
which orientation, memory, attention, calculation, recall, language,
motor function and perception, visuospatial abilities are addressed is
30, and a score below 24 points indicates dementia, 24-26 points
indicate mild cognitive impairment, and 26 points and above indi-
cate normal cognitive functions. Validity and reliability of the test in
the Turkish language was ensured by Giingen et al. (13).

The data obtained in this study was analyzed using Statistical
Package for the Social Sciences Windows 22.0 program. The
normality of data was tested using Shapiro-Wilk test. The infor-
mation collected from patients was interpreted as frequency (n),
percentage (%), median (x°), and quartile 1 and quartile 3 from
descriptive statistics. The independent sample t-test was used
to compare the averages of the data with normal distribution,
while the Mann-Whitney U test was used to compare the aver-
ages of data without normal distribution. The chi-square analysis
was used for comparisons of categorical variables. Frequency and
percentage values for categorical variables, median, and quartile
1 and quartile 3 values were used for continuous variables. Kru-
skal-Wallis test was used to compare the variables that are not
normally distributed. Dunn’s method multiple comparison test
was applied in cases where there is a difference between groups
for variables showing nonparametric distribution. The relation-
ship between MNA and NSI total score and other scores was
evaluated using Pearson correlation analysis. P<0.05 level was
considered to be statistically significant.

In total, 150 participants, including 69 males and 81 females,
were included in this study. The mean age of the individuals was
70.28+5.70 years.

Table 1 indicates the mean anthropometric measurements of pa-
tients. As per our findings, it was determined that there was a
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Table 2. Nutritional status of participants
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Male (n=69) Female (n=81) Total (n=150) P Test statistics
MNA % (Q1-Q3)*
Screening score 13 (6-14) 12 (8-14) 12 (6-14) 0.018 2.3697
Assessment score 13 (9-16) 12.5 (8-15.5) 12.5 (8-16) 0.015 2.4282
Total score 26 (15-30) 24 (16.5-29) 25 (15-30) 0.003 29761
MNA nutritional status n %**
Normal (>23.5) 51 (73.9) 43 (53.1) 94 (62.7)
At risk of malnutrition (23.5-17) 16 (23.2) 36 (44.4) 52 (34.7) 0.024 7.4609
Malnourished (<17) 2(2.9) 2(2.5) 4(2.7)
NSI % (Q1-Q3)*
Total score 2(0-10) 3(1-12) 3 (0-12) 0.006 -2.7298
NSI nutritional status n %**
Low risk (0-2) 41 (59.4) 34 (42.0) 75 (50.0)
Malnutrition risk (3-5) 18 (26.1) 31 (38.3) 49 (32.7) 0.102 4.5561
Malnutrition (>6) 10 (14.5) 16 (19.8) 26 (17.3)
MNA: Mini nutritional assessment; NSI: Nutritional screening index; *: Mann—Whitney U test; **: Pearson chi-square test
Table 3. Cognitive functions of participants
Male (n=69) Female (n=81) Total (n=150) P Test
X (Q1-Q3) X (Q1-Q3) X (Q1-Q3) statistics
SMMT score
Orientation score® 10 (7-10) 9 (2-10) 9 (2-10) <0.001 4.9196
Record memory* 3(1-3) 3(1-3) 3(1-3) 0.395 0.8539
Attention and calculation® 3 (0-6) 1(0-5) 1 (0-6) <0.001 6.0434
Recall score* 2 (0-3) 2 (0-3) 2 (0-3) 0.978 -0.0297
Language score* 8 (6-9) 8 (4-9) 8 (4-9) 0.100 1.6462
Total score* 25 (19-30) 22 (14-230) 23 (14-230) <0.001 5.0604
SMMT evaluation**, n (%)
Normal 45 (65.2) 21 (25.9) 66 (44.0)
Mild dementia 22 (31.9) 52 (64.2) 74 (49.3) <0.001 23.681
Severe dementia 2(2.9) 8(9.9) 10 (6.7)

SMMT: Standardized mini mental test; *: Mann-Whitney U test; **: Pearson chi-square test

significant difference between the measurements of height, BMI,
hip, and upper middle arm circumference of male and female
patients (p<0.05).

According to MNA, 34.7% of the patients were at risk of mal-
nutrition, while 2.7% were found with malnutrition, while these
rates were determined as 32.7% and 17.3%, respectively, in the
NSI assessment. It was found out that the MNA total score of
male patients was higher than that of female patients and that
there was a difference between genders in terms of the assess-
ment of nutritional status according to MNA (p<0.05). In the NSI
assessment, which indicates that high scores increase the risk of
malnutrition, it was found that the scores of female were higher
compared to that of male (p<0.05) (Table 2).

In the assessment of the cognitive functions of participants, the
total SMMT score of male was found to be higher than that of
female, and it was determined that SMMT assessment varied be-
tween genders (p<0.05) (Table 3).

The macronutrient intake levels according to the cognitive func-
tions are given in Table 4. It was observed that the individuals with
normal cognitive function had higher protein consumption than
those with mild and severe dementia (p<0.05). Fat consumption
was found to be less in people with severe dementia than individu-
als with normal cognitive function (p<0.05).

When micronutrient intakes were examined, it was found that
phosphorus intake was higher in individuals with normal cognitive
function than individuals with mild and severe dementia, while iron



569

Calapkorur et al. Nutrition and Cognitive Function in Elderly

Erciyes Med ) 2021; 43(6): 566—73

au[| dWes 2} UO 12)j2] dwes ay} Yim sdnoib usamiaq a0UaIdJip JURdHIUSIS e st a1y} ‘e (G()'0>d ‘luuoiajuog-un(] 3593 90H-1S0d 2 ‘q ‘e, uonnquisip oujawesed

-uou BuImoys sajqerren 10J sdnoid uaamiaq 20UIBJJIP © ST 212y} afaym sased ul paidde sem 1sa] uostredwod a[dynwi poylaA S,uun(] "pamquisip A[[eWiou Jou ale asoy] sa[qelien ay] 24edwod O] pasn sem 1527 SH[e/y\-[ STy

(G 1¥-5°02)
g'qe

12-11)
91

(GL°89-GL'ZY)
qs

(¥2'12-95°01)
12°€l

(85°962-€0'9L)
81°L0T

«(60°27-0€°€2)
v9°6¢

«(SY'SL-LS €2)
€¢°6¢

(T%°08LT-¥'809)
Ge6 708

(€0-10) X
(o1=w)

avev o
(6£-52)
1€
L8992
(G2'81-¢€1)
qt
8€04'T
(G2 19-VP)
G¢s
986L°0
(90°'12-67°01)
LS'ST
€06V'T
(PE€LT-69%0T)
697VCT
1905V
(¥S'67-£9'82)
Ve LE
859001
o(SV'26-85°8)
LS'IV
L128'L
(20°G992-L501¢)
GE6'00TT

(€0-T10) X
(pL=w)

eIUAWAP 212G BIIUAWAP PIIN

(0ST=1) [e30L

(G2'8€-GL'92)
43

Gz 61-V1)
91

(85-¥¥)
G09

(@0°€2¥8°11)
LEST

(¥0'¥12-26'€0T)
99'6¢T

«(09°29-60°L2)
SSovb

ao(16°TET-SS"LT)
89°0S

(€L°6L92-€5°8ED)
116021

(€0-T0) X
(99=u)

JewroN

(S 0V-5"82)
Gg'se

2o(T3-SL'TT)
L1

2o(GL"G9~GED)
<SS

>o(LL 82-T10°0T)
(4Kt

0V 6¥2-L6'19)
81°L0T

/(8L €V-08°12)
v5°6¢€

(09°'55-96°V2)
19°9¢

(L£896-00'699)
S6'1GL

(€O-10) X
(8=u)

enuawap axnag

1SS0°T
«SL°0V-52°92)
€€
C¢ELTO0
«(61-1)

91
[444*K4
oSL'LS-S'TP)
S'6v
91820
LL'6T-SV 0T)
2¢9'ST
6052°0
(12°€91-65€6)
60v21
vsev'e
«(6L°05-28°82)
95°8¢€
1€S¢°C
(8G°6G-¢¥'1¢)
6L'6¢
189€Y
(€9°60€T-60'8€S)
96'VL0T

(€O-10) X
(gg=u)
enuawap Pl

(18=u) 2jeway

(EV-0€)
ve

(61-¥1)
LI

(S°2S-0P)
(7

A(8L°61-9L°0T)
€6'V1

(96'891-60°LL)
8¢'0¢T

(0L ¥9-V8'1€)
LoV

(6€°6S~-L'82)
€0°LY

(65 12¥1-52918)
2’0011

(€0-T10) X
(13=1)

JewroN

(Er¥T)
G'8¢

91-6)
G¢l

(LL-TD)
69

(LT°02-58°21)
1691

(€1£€-80°28)
69902

(98°6€-01°82)
86°CE

(19°0v-LETE)
66'GE

(GT°08LT-2¥'128)

8L°00€T

(€O-10) X
(3=v)

e[uawiap a1anag

¢LS6'C
(GL°0€-SL°02)
G'qe
829S'8
«(S'ST-€T)
vi
¥86¢°G
#9-19)
€9
€8ET0
(68'82-10°TT)
66 V1L
Yrv0°0
(L9'8€2-L9'82T)
88'8V1
1L9L2
(@2 17-€992)
98'9¢
g10'8
(S0°'3S~-89°L3)
81y
GLST'T
(67" L6V1-2Z 6LS)
LS'8VIT

(€O-10) X
(3z=w)
eljuawap piI

(69=1) 21e|W

(G'5e-12)
1€

(12-¥1)
91

(65-5¥)
19

(T6'v2-€£°21)
S'LT

(0¥'8€2-LY'111)
G9'091T

(08°'19-89'92)
SL'6E

«(28°69-91°2¥)
19°vS

(60°6TLI-TLZT0T)
S6'0TET

(€O-10) X
(§p=u)

JewroN

z
+063)

fed

z

+063)

uraj0id

z

+063)
ajeIpAyoqre)

urejold
z

«(1ey
AB1aug

sjuedonued auj Jo suonoUN} 2AIUBOD 2y} 0} BuIpiodde 2¥eIul JUBLINUOIIR|N “f 2[qe]



Calapkorur et al. Nutrition and Cognitive Function in Elderly

intake was found to be lesser in individuals with severe dementia
than those with normal cognitive function (p<0.05) (Table 5). Thi-
amine and riboflavin intake was found to be lesser in women with
severe dementia than that in women with normal cognitive func-
tion and mild dementia (p<0.05). It was determined that vitamin C
intake was higher in women with normal cognitive function than
women with severe dementia (p<0.05). Niacin intake was found
to be higher in all individuals with normal cognitive function than
people with mild and severe dementia (p<0.05).

When the correlation between the cognitive function scores of the
patients and the MNA and NSI scores was examined, it was seen
that there was a positive correlation between the orientation and
language score and the MNA score, and a negative correlation with
the NSI score (p<0.05). Moreover, a positive correlation was noted
between the total SMMT score and NSI scores of all participants in
the study (p<0.05) (Table 6).

In old age, malnutrition may occur due to decreased sense of taste
and smell and appetite, deterioration in chewing function, and
changes in the gastrointestinal system (dysphagia, gastric atrophy,
malabsorption, etc.) (14, 15). In addition, decline in cognitive func-
tions becomes evident with aging (5). In our study, food consump-
tion, nutritional status, cognitive functions of the elderly, and the
relationship between these three parameters were examined.

As per our findings, it was determined that there was a signifi-
cant difference between the measurements of height, BMI, hip,
and upper middle arm circumference of male and female patients
examined in this study. When the nutritional status was consid-
ered, it was determined that 34.7% of the individuals according
to MNA and 32.7% according to NSI were at risk of malnutrition.
The rate of individuals with malnutrition was 2.7% according to
the MNA form and 17.3% according to the NSI form. As we have
utilized NSI assessment form to increase awareness of the risk of
malnutrition, the form has demonstrated a significant number of
people at risk (16, 17). The difference in the rate of individuals
with malnutrition between the two forms was attributed to this
reason. In a study evaluating the nutritional status of elderly indi-
viduals using Mini Nutritional Assessment-Short Form (MNA-SF),
it was determined that 40.4% of the individuals were at risk of
malnutrition and 29.9% were determined to have malnutrition
(2). In another study, the nutritional status of elderly individuals
was assessed with NSI, and the malnutrition rate was determined
as 16.8% (16). Studies in the literature (2, 16) and our study re-
veal that the risk of malnutrition and malnutrition rates are high
in elderly individuals.

In the assessment of cognitive functions, the total SMMT score of
male was found to be higher than that of female. There is limited
data showing that changes in cognitive functions with aging are
related to food consumption of individuals (9, 18). In this context,
the relationship between food consumption of individuals and
their cognitive functions was examined in our study. According to
these results, it was seen that individuals with high protein and fat
consumption had normal cognitive function. Similar results have
been obtained in studies on the subject, and it has been reported
that individuals with normal cognitive function have higher di-

Erciyes Med ) 2021; 43(6): 566—73

etary protein and fat intake than individuals with mild and moder-
ate dementia (18, 19). One of the important roles of dietary pro-
tein in the development of cognitive function is that it provides
a source of amino acids for the production of neurotransmitters
such as catecholamines and serotonin. For example, the precur-
sor to serotonin, which is a neurotransmitter involved in cogni-
tive functions, is tryptophan, an essential amniocyte. Since it is
known that the level of serotonin may decrease with aging and
this situation can negatively affect cognitive functions, adequate
protein intake is deemed important (20, 21). Since dietary fat is
necessary for the nervous membrane structure, it is identified as
an important macronutrient for the brain. In addition, it activates
neuronal stages and affects memory-related processes; therefore,
it plays an important role in cognitive functions (20).

When micronutrient intakes of the individuals were examined,
it was observed that the intake of phosphorus, iron, thiamine,
riboflavin, niacin, and vitamin C was higher in individuals with
normal cognitive function. Vitamin C has been identified to be
vital in neurodevelopment as it can affect neuronal differentiation
and myelin formation. The important roles of vitamin C in the
central nervous system have also highlighted its effects on cog-
nitive functions (22). The role of thiamine, one of the group B
vitamins, on brain function has been known for many years, and
it is emphasized that adequate intake of riboflavin and niacin can
improve multidimensional cognitive function in elderly individuals
(23-25). The results of our study also support this data. When
the relationship between dietary iron intake and cognitive func-
tion is assessed, different results have been found in the literature
(26-29). In various studies conducted on the subject, it has been
stated that high iron intake is associated with a decrease in cogni-
tive functions. In these studies, it has been stated that iron accu-
mulation in the brain increases with aging, and this accumulation
constitutes a risk factor for diseases such as Alzheimer’s disease,
in which cognitive function is affected (26, 27). However, anemia
is a very common health problem in the elderly, and this condi-
tion is associated with a decrease in functional capacity (28). In
our study, iron intake was found to be higher in individuals with
normal cognitive function. In light of all this data, it was conclud-
ed that excessive iron intake may cause damage to brain tissues;
on the other hand, iron deficiency, which may cause anemia,
may also lead to a decrease in cognitive functions. Therefore, it
is important to ensure the recommended level of iron intake in
elderly individuals is followed.

In our study, we also evaluated the correlation of cognitive func-
tion scores with MNA and NSI scores. In both tests, it was deter-
mined that the language and orientation scores increased with a
decrease in malnutrition risk. In similar studies conducted on the
subject, it has been reported that there is a significant relation-
ship between MNA score and SMMT score of elderly individuals,
and cognitive function scores were noted to decrease as the risk
of malnutrition increases (29, 30). This data, which reveals the
importance of the relationship between cognitive function and
nutritional status, also highlights the need for routine nutritional
screening in elderly individuals. No study assessing the relation-
ship between NSI score and cognitive function scores has been
found in the literature. The data of our study has become the first
data used for this purpose.
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Table 6. Correlation of cognitive function score with MNA and NSI scores

Male (n=69)
MNA NSI

Orientation score

r 0.0445 -0.2793

p 0.716 0.020
Record memory

r -0.0018 -0.2251

p 0.988 0.063
Attention and calculation

r -0.0315 -0.2057

p 0.797 0.090
Recall score

r -0.1841 0.2029

p 0.130 0.094
Language score

r 0.1194 -0.2670

p 0.328 0.027
Total score

r -0.0186 -0.2644

p 0.879 0.028

Erciyes Med ) 2021; 43(6): 566—73

Female (n=81) Total (n=150)

MNA NSI MNA NSI
0.2350 -0.1509 0.2371 -0.1819
0.010 0.100 0.003 0.026
-0.0852 0.0996 -0.0438 -0.0236
0.355 0.279 0.594 0.775
0.1511 -0.1940 0.1265 -0.2023
0.099 0.034 0.123 0.013
-0.1205 0.1481 -0.1525 0.1693
0.190 0.107 0.062 0.038
0.2367 -0.2565 0.1876 -0.2489
0.009 0.005 0.022 0.002
0.0155 0.2914 0.0105 0.2440
0.866 0.001 0.898 0.003

MNA: Mini nutritional assessment; NSI: Nutritional screening index; *: Pearson correlation analysis

In our study, it was determined that the malnutrition risk and mal-
nutrition status of elderly individuals were high. As per our findings,
it was determined that as the risk of malnutrition increased in these
individuals, decreases were observed in various steps of cognitive
function assessment. For this reason, it is important to perform
malnutrition screening of these individuals regularly and to make
appropriate interventions when necessary.

In our study, it was seen that individuals’ intake of various dietary
macro- and micronutrients had positive effects on cognitive func-
tions. The sufficient intake of nutrients, which are determined to
have positive effects on the cognitive function score, is important
to protect and improve the cognitive functions of individuals. For
this reason, an adequate and balanced diet should be created by
dieticians for these individuals, and their food consumption should
be monitored, and the insufficient nutrients should be supported.

Limitation of the study: Food consumption records were taken
for only 1 day, assuming that elderly individuals would experience
problems with recall.

We would like to thank Bahar Savli, Nursima Ko-
catas, Simge Kartall, Siimeyye Goktas, Aysenur Giirsoy 4™ grade students
of Erciyes University Faculty of Health Sciences Department of Nutrition
and Dietetics for their support during the data collection process.

The Erciyes University Clinical Research
Ethics Committee granted approval for this study (date: 21.11.2019, num-
ber: 2018/599).

Wiritten informed consent was obtained from patients
who participated in this study.

Externally peer-reviewed.

Concept — SC, HK, BB, SA; Design — SC, HK,
BB, SA; Supervision — SC, HK, BB, SA; Resource — SC, BB, SA; Materials
- SC, BB, SA; Data Collection and/or Processing — SC, HK, SA; Analysis
and/or Interpretation — SC, HK; Literature Search — SC, BB; Writing — SC,
HK; Critical Reviews — SC, BB, HK, SA.

The authors have no conflict of interest to declare.

The authors declared that this study has received
no financial support.

1. Navaratnarajah A, Jackson S. The physiology of ageing. Medicine
2013; 41(1): 5-8. [CrossRef]

2. Acharya R, Dahal M, Adhikari K, Chhetri M, Baral K, Gautam P, et al.
Frequency and factors associated with malnutrition in older people: a
community-based study in western Nepal. Nutrire 2020; 45(1): 12.

3. Awelino-Silva T, Jaluul O. Malnutrition in hospitalized older patients:
management strategies to improve patient care and clinical outcomes.
Int J Gerontol 2017; 11: 56-61. [CrossRef]

4. Cederholm T, Barazzoni R, Austin P, Ballmer P, Biolo G, Bischoff
SC, et al. ESPEN guidelines on definitions and terminology of clinical
nutrition. Clin Nutr 2017; 36(1): 49-64. [CrossRef]

5. Karssemeijera E, Aaronsond J, Bossersc W, Smitsa T, Olde Rikkerta
M, Kessels R. Positive effects of combined cognitive and physical ex-
ercise training on cognitive function in older adults with mild cognitive


https://doi.org/10.1016/j.mpmed.2012.10.009
https://doi.org/10.1186/s41110-020-00115-3
https://doi.org/10.1016/j.ijge.2016.11.002
https://doi.org/10.1016/j.clnu.2016.09.004

Erciyes Med ) 2021; 43(6): 566—73

10.

11.

12.

13.

14.

15.

16.

17.

impairment or dementia: A meta-analysis. Ageing Research Reviews
2017; 40: 75-83. [CrossRef]

Zammit AR, Robitaille A, Piccinin AM, Muniz-Terrera G, Hofer SM.
Associations between aging-related changes in grip strength and cogni-
tive function in older adults: a systematic review. J Gerontol A Biol Sci
Med Sci 2019; 74(4): 519-27. [CrossRef]

El Zoghbi M, Boulos C, Al-Hajje A, Saleh N, Awada S, Rachidi S, et al.
Association between cognitive function and nutritional status in elderly:
A cross-sectional study in three institutions of Beirut-Lebanon. Geriat-
ric Mental Health Care 2013; 1(4): 73-81. [CrossRef]

Tucker KL. Nutrient intake, nutritional status, and cognitive function
with aging. Ann N'Y Acad Sci 2016; 1367(1): 38-49. [CrossRef]

Kim KY, Yun JM. Association between diets and mild cognitive im-
pairment in adults aged 50 years or older. Nutr Res Pract 2018; 12(5):
415-25. [CrossRef]

Pekcan G. Beslenme durumunun saptanmasi. In: Baysal A, Aksoy
M, Besler HT, Bozkurt N, Kececioglu S, Mercanlgil SM, et al, ed-
itors. Diyet el kitabi. Ankara: Hatipoglu Basim ve Yayin, 2011.p.
67-143.

Guigoz Y. The Mini Nutritional Assessment (MNA) review of the litera-
ture--What does it tell us?. J Nutr Health Aging 2006; 10(6): 466-87.
Berner YN. Assessment tools for nutritional status in the elderly. Isr
Med Assoc J 2003; 5(5): 365-7.

Giingen C, Ertan T, Eker E, Yasar R, Engin F. Reliability and validity
of the standardized mini mental state examination in the diagnosis of
mild dementia in Turkish population. Turk Psikiyatri Derg 2002; 13(4):
273-81.

Alzahrani SH, Alamri SH. Prevalence of malnutrition and associated fac-
tors among hospitalized elderly patients in King Abdulaziz University Hos-
pital, Jeddah, Saudi Arabia. BMC Geriatr 2017; 17(1): 136. [CrossRef]
Nazan S, Buket K. Revaluation of nutritional status of elderly patients
presenting to the family health center. Pak J Med Sci 2018; 34(2):
446-51. [CrossRef]

Sugiura Y, Tanimoto Y, Imbe A, Inaba Y, Sakai S, Shishikura K, et
al. Association between functional capacity decline and nutritional sta-
tus based on the nutrition screening initiative checklist: a 2-year co-
hort study of japanese community-dwelling elderly. PLoS One 2016;
11(11): e0166037.

Kucukerdonmez O, Koksal E, Rakicioglu N, Pekcan G. Assessment
and evaluation of the nutritional status of the elderly using 2 different
instruments. Saudi Med J 2005; 26(10): 1611-6.

18

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Calapkorur et al. Nutrition and Cognitive Function in Elderly

.Lee L, Kang SA, Lee HO, Lee BH, Park JS, Kim JH, et al. Relation-
ships between dietary intake and cognitive function level in Korean
elderly people. Public Health 2001; 115(2): 133-8. [CrossRef]

Ding B, Xiao R, Ma W, Zhao L, Bi Y, Zhang Y. The association be-
tween macronutrient intake and cognition in individuals aged under 65
in China: a cross-sectional study. BMJ Open 2018; 8(1): e¢018573.
Wahl D, Cogger VC, Solon-Biet SM, Waern RV, Gokarn R, Pulpitel T,
et al. Nutritional strategies to optimise cognitive function in the aging
brain. Ageing Res Rev 2016; 31: 80-92. [CrossRef]

Xu X, Parker D, Shi Z, Byles J, Hall J, Hickman L. Dietary pattern,
hypertension and cognitive function in an older population: 10-year
longitudinal survey. Front. Public Health 2018; 6: 201. [CrossRef]
Travica N, Ried K, Sali A, Scholey A, Hudson I, Pipingas A. Vitamin
C status and cognitive function: a systematic review. Nutrients 2017;
9(9): 960. [CrossRef]

Gibson GE, Hirsch JA, Fonzetti P, Jordan BD, Cirio RT, Elder J. Vita-
min B1 (thiamine) and dementia. Ann N'Y Acad Sci 2016; 1367(1):
21-30. [CrossRef]

Tao L, Liu K, Chen S, Yu H, An Y, Wang Y, et al. Dietary intake
of riboflavin and unsaturated fatty acid can improve the multi-domain
cognitive function in middle-aged and elderly populations: a 2-year pro-
spective cohort study. Front Aging Neurosci 2019; 11: 226. [CrossRef]
Kim EJ, Lim SY, Lee HJ, Lee JY, Choi S, Kim SY, et al. Low dietary
intake of n-3 fatty acids, niacin, folate, and vitamin C in Korean pa-
tients with schizophrenia and the development of dietary guidelines for
schizophrenia. Nutr Res 2017; 45: 10-8. [CrossRef]

Shi Z, El-Obeid T, Li M, Xu X, Liu J. Iron-related dietary pattern in-
creases the risk of poor cognition. Nutr J 2019; 18(1): 48. [CrossRef]
Shi Z, Li M, Wang Y, Liu J, EI-Obeid T. High iron intake is associated
with poor cognition among Chinese old adults and varied by weight
status-a 15-y longitudinal study in 4852 adults. Am J Clin Nutr 2019;
109(1): 109-16. [CrossRef]

Halawi R, Moukhadder H, Taher A. Anemia in the elderly: a conse-
quence of aging?. Expert Rev Hematol 2017; 10(4): 327-35. [CrossRef]
Maity B, Chaudhuri D, Saha I, Sen M. Association of nutritional status
with depression and cognitive function of older women residing in old-
age homes of Kolkata, India. Indian J Community Med 2019; 44(4):
328-31. [CrossRef]

Schrader E, Grosch E, Bertsch T, Sieber CC, Volkert D. Nutritional
and functional status in geriatric day hospital patients - MNA Short
Form Versus Full MNA. J Nutr Health Aging 2016; 20(9): 918-26.


https://doi.org/10.1016/j.arr.2017.09.003
https://doi.org/10.1093/gerona/gly046
https://doi.org/10.1016/j.gmhc.2013.04.007
https://doi.org/10.1111/nyas.13062
https://doi.org/10.4162/nrp.2018.12.5.415
https://doi.org/10.1186/s12877-017-0527-z
https://doi.org/10.12669/pjms.342.14936
https://doi.org/10.1016/S0033-3506(01)00432-2
https://doi.org/10.1136/bmjopen-2017-018573
https://doi.org/10.1016/j.arr.2016.06.006
https://doi.org/10.3389/fpubh.2018.00201
https://doi.org/10.3390/nu9090960
https://doi.org/10.1111/nyas.13031
https://doi.org/10.3389/fnagi.2019.00226
https://doi.org/10.1016/j.nutres.2017.07.001
https://doi.org/10.1186/s12937-019-0476-9
https://doi.org/10.1093/ajcn/nqy254
https://doi.org/10.1080/17474086.2017.1285695
https://doi.org/10.4103/ijcm.IJCM_367_18
https://doi.org/10.1007/s12603-016-0691-4

