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~—ABSTRACT
Background: Average life expectancy increases year after year throughout the world. The Mini Nutritional
Assessment (MINA) test is one of the most extensively applied tools for identifying the nutritional risks in
elderly people. Here, we assess the nutritional status of elderlies accommodated in nursing homes by the
MNA-SF test.
Methods: A cross-sectional study of 773 elderly individuals living in nursing homes was conducted to
evaluate their nutritional status, using the mini nutritional assessment questionnaire (MNA-SF), in Turkey.
Results: In this cross-sectional study, 773 elderly individuals were included. Of these, 404 (52.27%)
were men and 369 (47.73%) women. Of all subjects, 8.4% were malnourished, 37% at risk of malnutrition,
and 54.6% well nourished. In terms of frequency of subjects at risk of malnutrition (43.6% in women and
k30'9% in men) and well-nourished (47.2% in women and 61.4% in men), there was a statistically significant)
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(diﬁerence between women and men (p<0.001). The results showed that 80% and 58.5% of individuals with |
malnutrition had a sharp or moderate reduction in food intakes, respectively, and their weight loss was greater
than three kg in the last three months. This difference was statistically significant (p<0.001). Regression
results indicated that the lower MINA-score was independently associated with higher age (r=-0.2). Moreover,
the MNA-score had a significant positive correlation with weight (r=0.42), BMI (r=0.34), MACs (r=0.33) and

CCs (r=0.32) (P<0.001).

Conclusion: This study reveals that nursing home residents are at increased risk of malnutrition, and this
problem is associated with weight loss, increased drug use, health status, and decline in physical activity and

food intake.

=
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INTRODUCTION

alnutrition is one of the com-

mon problems among elderly

people, especially institutiona-

lized persons (1, 2). Malnutrition

is associated with insufficient
nutrition and low quality of life in this age group
(3-6). The prevalence of malnutrition is 5-10%
in elderly individuals living independently and
30-60% in elderly patients (7-9). Prevalence
rates of malnutrition among nursing home resi-
dents ranges from 2% up to 74% (1, 10-13).
These huge differences could be due to both
malnutrition assessment methods and resident
characteristics (6).

Elderly people are a group of persons who
are usually more dependent on health care ser-
vices than the general population (14). In nursing
home residents, early identification of malnutri-
tion risk plays an important role in the successful
interventions in elderly people (2). In this view,
several tools are available for identifying malnu-
trition in elderly people (2). Among these me-
thods, the Mini Nutritional Assessment (MNA)
has been shown to be probably the best scree-
ning tool to detect malnourished and risk of mal-
nutrition (15). The MNA is a rapid nutrition as-
sessment that was developed to assess nutrition
status as part of the standard evaluation of el-
derly patients in clinics, nursing homes and hos-
pitals (16). In 1994, the MNA full form was de-
veloped and published; it has eighteen items,
including anthropometric measurements, gene-
ral, dietary and self-assessments (13). The
MNA-short form tests (MNA-SFs) have been con-
firmed to work well for older people from dif-
ferent settings (17-19).

The nutritional assessment is essential to iden-
tify the risk of malnutrition or malnutrition in el-
derly individuals to prevent malnutrition-related
consequences. The aim of this study was to evalu-
ate the nutritional status of elderly nursing home
residents by application of the MNA-SF test.

METHODS

he current cross-sectional study was con-

ducted for assessing the nutritional status of
elderly people living in Turkish nursing homes,
using the mini nutritional assessment ques-
tionnnaire (MNA). The statistical populations
were selected by cluster sampling from nursing
home residents in Turkey. In this study, 773 el-
derly people were enrolled. All subjects were
made aware of the content of the study and
agreed to participate in the study. Residents were
over 60 years and have been in the nursing home
for at least six months. Also, all subjects were
orally feed and were not nourished by tube or
syringe feeding, and had no amputations. Par-
ticipants with advanced dementia and cognitive
impairment that made them unable to commu-
nicate with ease were excluded. Data were col-
lected using a questionnaire for MNA-short form
(MNA-SF).

Many studies reported the validity and relia-
bility of MNA-SF questionnaire (1, 16, 20) con-
sisting of two stages. In the first part (screening
step), the maximum screening score is 14 points
and based on it, three nutritional categories are
defined: normal nutritional status (12—14 points),
at risk of malnutrition (8—11 points) and malnu-
trition (0—7 points) (2). If the score is less than 12,
the second part (assessment step) of the MNA
should be completed. In the second stage, the
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MNA-SF maximum score is 16. The nutrition in-
dex was determined based on the total points
obtained from the first and second stages. Total
assessment scores between 17 and 24 indicated
risk of malnutrition, those <17 malnutrition and
scores >24 satisfactory nutritional status (16).
The study protocol was approved by the Ethics
Committee of Cumhuriyet University, Turkey,
with 2014-03/15 number.

Statistical analysis

Statistical analysis was performed using SPSS ver-
sion 20.0 (SPSS for Windows, SPSS Inc., Chica-
go, IL, USA). All values are presented as
mean=standard deviation (SD) for continuous
variables or frequency (%) for categorical vari-
ables. The frequency of baseline variables in-
cluding age-groups, BMI, MACs, CCs, MNA score

Variables Women Men Total P-value
N (%) N (%) residents
N (%)

Age (years) 60-69 87 (23.6) 114 (28.2) 201 (26.0)
70-79 141 (38.2) 148 (36.6) 289 (37.4) 0:33
>80 141 (38.2) 142 (35.1) 283 (36.6)

BMI (kg/cm?) <19 23 (6.2) 18 (4.5) 41 (5.3)
19-21 17 (4.6) 39 (9.7) 56 (7.2)
21-23 31 (8.4) 60 (14.9) 91 (11.8) 0.001
>23 298 (80.8) 287(71) 585 (75.7)

MACs (cm) <21 49 (13.3) 61 (15.1) 110 (14.2)
21-22 58 (15.7) 63 (15.6) 121 (15.7)
>22 262 (69.3) 280 (69.3) 541 (70.1) 0.77
<31 172 (46.6) 210 (52) 382 (49.4)

CCs (cm) >31 197 (53.4) 194 (48) 391 (50.6) 0.14
Well-
nourished 174 (47.2) 248 (61.4) 422 (54.6)
At risk of

MNA score malnutrition 161(43.6) 125 (30.9) 286 37) <0.001
Malnutrition 34 (9.2) 31(7.7) 65 (8.4)

Abbreviations: BMI=body mass index; MACs=mid-arm circumference; CCs=calf circumferences.
All data are shown as numbers (%), and analyzed by chi-square test. P value <0.05 was considered to be statistically

significant.

TABLE 1. Baseline characteristics according to gender

Nutritional status

Variables Well- At risk of Malnourished Total P-value
nourished malnutrition

Age (year) 60-69 132 (31.31 62 (21.7) 7 (10.8) 201 (26) <0.001
70-79 161 (38.2) 107 (37.4) 21 (32.3) 289 (37.4)
>80 129 (30.6) 117 (40.9) 37 (56.9) 283 (36.6)

BMI (kg/cm?) <19 4(0.9) 24 (8.4) 13 (20) 41 (5.3) <0.001
19-21 13 (3.1) 29 (10.1) 14 (21.5) 56 (7.2)
21-23 38 (9) 38 (13.3) 15 (23.1) 91 (11.8)
>23 367 (87) 195 (68.2) 23 (35.4) 585 (75.7)

MAC:s (cm) <21 31(7.3) 57 (19.9) 22 (33.8) 110 (14.2) <0.001
21-22 53 (12.6) 49 (17.1) 19 (29.2) 121 (15.7)
>22 338 (80.1) 180 (62) 24 (36.9) 542 (70.1)

CCs(cm) <31 169 (40) 167 (58.4) 46 (70.8) 382 (49.4) <0.001
>31 253 (60) 119 (41.6) 19 (29.2) 391 (50.6)

MNA Scores 25.97+1.55™M 20.56+1.88 13.78+2.24 22.95+4.14 <0.001

Abbreviations: BMI=body mass index; MACs=mid-arm circumference;

CCs=calf circumferences.

YJAll data are shown as numbers (%), and analyzed by chi-square test. P value <0.05 was

considered to be statistically significant.

f[f{Data are shown as mean+SD, and analyzed by one-way ANOVA.

TABLE 2. Baseline characteristics according to nutritional status

40
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and the health factors as categorical variables
were compared using Person’s Chi-square or
Fisher™s exact test among males and females or
according to the subjects’ nutritional status. The
mean values of the MNA score were compared
among well-nourished, at risk of malnutrition,
and malnourished subjects by one-Way ANOVA
analysis. Linear regression analysis was used for
assessing the association of independent factors
with the total score of Mini Nutritional Asses-
sment Scale. P-values less than 0.05 were consi-
dered to be statistically significant. 1

RESULTS

his study was conducted on 773 elderly nur-

sing home residents in Turkey. Of these,
404 (52.27%) were men and 369 (47.73%)
women. The age range of participants was be-
tween 60 and 101 years. Overall, the mean age
was 75.94+7.7 years. The 70-79 age group fre-
quency (37.4%) was higher than other age sub-
groups. Age, MACs, and CCs between men and
women were not statistically significant. Of all
subjects, 8.4% were malnourished, 37% at risk
of malnutrition and 54.6% well-nourished. Ac-

Nutritional status

Variables Well- At risk of Total P-value
nourished malnutrition = Malnourished residents
N (%) N (%) N (%) N (%)
Food intake in the A sharp reduction 5 (1.2) 29 (10.1) 31 (47.7) 65 (8.4)
last 3 months A moderate 45 (10.7) 85 (29.7) 21 (32.3) 151 (19.5) <0.0017
reduction
Without any 372 (88.1) 172 (60.1) 13 (20) 557 (2.1)
reduction
Weight loss during No weight loss 342 (81) 118 (41.3) 4(6.2) 464 (60)
the last three months  1-3kg 55 (13) 50 (17.5) 15 (23.1) 120 (15.5) <0.0011
>3 kg 7(1.7) 57 (19.9) 38 (58.5) 102 (13.2) :
Does not know 18 (4.3) 61 (21.3) 8(12.3) 87 (11.3)
Mobility status Bed or chair 0(0.0) 4(1.4) 4(6.2) 8(1)
bound
Able to get outof 13 (3.1) 37 (12.9) 12 (18.5) 62 (8.1)
bed / chair but <0.001%
does not go out
Goes out 409 (6.9) 245 (85.7) 49 (75.4) 703 (0.9)
Psychological stress ~ Yes 19 (4.5) 93 (32.5) 34 (52.3) 146 (18.9)
or acute disease in <0.0011
the past 3 months No 403 (5.5) 193 (67.5) 31 (47.7) 627 (1.1)
Severe dementia 1(0.2) 34 (11.9) 19 (29.2) 54 (7)
Neuropsychological or depression
problems Mild dementia 25 (5.9) 77 (26.9) 21 (32.3) 123 (15.9) <0.0017
No psychological 396 (3.8) 175 (61.2) 25 (38.5) 596 (7.1)
problems
Takes more than 3 Yes 192 (45.5) 201 (70.3) 56 (86.2) 449 (58.1)
prescription drugs <0.001™
per day No 230 (54.5) 85(29.7) 9 (13.8) 323 (1.9)
Pressure sores or Yes 6(1.4) 27 (9.4) 20 (30.8) 53 (6.9) <0.001
skin ulcers No 416 (8.6) 259 (90.6) 45 (69.2) 720 (93.1)
Fluid intake per day =~ <3 cups 37 (8.8) 75 (26.2) 29 (44.6) 141 (8.2)
3-5 cups 123 (9.1) 130 (45.5) 28 (43.1) 281 (36.4) <0.0017
5 cups < 262 (62.1)  81(28.3) 8(12.3) 349 (5.4)
Mode of feeding Unable to eat 0(0) 501.7) 5(7.7) 10 (1.3)
without assistance
Self-fed with 2 (0.5) 14 (4.9) 10 (15.4) 26 (3.4) <0.001™
some diffilty
Self-fed 420 (9.5) 267 (93.4) 50 (76.9) 737 (5.3)
without any
problem

Continued on next page
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Continued from previous page

Self-view of Views self as 16 (3.8) 71 (24.8) 44 (67.7) 131 (16.9)
nutritional status being
malnourished
Is uncertain of 43 (10.2) 111 (38.8) 18 (27.7) 172 (2.3)
nutritional state <0.001M
Views self as 363 (86) 104 (36.4) 3 (4.6) 470 (0.8)
having no
nutritional
problem
Consider his / her Not as good 19 (4.5) 70 (24.6) 39 (60) 128 (6.6)
health status Does not know 37 (8.8) 85 (29.8) 18 (27.7) 141 (18.1) <0.0017
As good 187 (44.3) 102 (35.8) 8 (12.3) 297 (38.5)
Better 179 (42.4) 28 (9.8) 0 (0) 207 (26.8)
Protein intake Low/ moderate 74 (17.5) 112 (39.2) 48 (73.8) 234 (30.3) <0.0017
intake
Adequate intake 348 (2.5) 174 (60.8) 17 (26.2) 348 (69.7)
Two or more Yes 392 (2.9) 223 (78) 34 (52.3) 649 (84)
servings of fruit or <0.0017
vegetables per day No 30 (7.1) 63 (22) 31 (47.4) 124 (16)
Number of meals A meals 1(0.2) 8(2.8) 23 (35.4) 32 (4.1)
Two meals 23 (5.5) 46 (16.1) 14 (21.5) 83(10.7)  <0.0017
Three meals 398 (4.3) 232 (81.1) 28 (43.1) 398 (5.1)

fData were analyzed by chi-square test.
ffData were analyzed by Fisher's Exact test.

TABLE 3. Health factors according to nutritional status

cording to Bonferroni method, the frequency of
subjects who were at risk of malnutrition (43.6%
women and 30.9% men) and well-nourished
(47.2% women and 61.4% men) had a statisti-
cally significant difference between women and
men (p<0.001) (Table 1).

There was a significant difference in the nutri-
tional status according to baseline characteristics.
The older subjects had a higher frequency of mal-
nutrition status (89.2% in the age group over 70
compared to 10.8% in the age group under 70).
Most of the malnourished subjects (35.4%) had a
BMI >23 kg/m?. Malnutrition frequency (36.9%)
was more than between subjects with MACs >22cc
compared to the other subgroups. The risk of mal-
nutrition and malnourished subjects was higher in
CCs >31 cc subgroup (Table 2).

The association between health factors and
nutritional status is shown in Table 3. Eighty per-
cent of all subjects with malnutrition had a sharp
or moderate reduction in food intake during the
last three months, while the well-nourished older
people (88.1%) had no reduction and this dif-
ference was statistically significant (p<0.001).
The weight loss greater than three kilograms
within the last three months (58.5%) was signifi-
cantly higher in the malnutrition group than the
well-nourished one (1.7%) (p<0.001). The fre-

42

quency of psychological stress or acute disease in
the past three months was 4.5%, 32.5% and
52.3% among normal, at risk of malnutrition and
malnutrition groups, respectively, which was
found to be statistically significant (p<0.001).
Severe or mild dementia and depression was
found in 61.5% of malnutrition subjects but in
only 6.1% of normal participants and 38.8% of
those at risk of malnutrition, and this difference
was significant (p<0.001). Of all malnourished
elderly subjects, 86.2% took more than three
drugs per day. Subjects whose fluid intake was
less than three cups per day were most affected
by malnutrition (44.6%). The frequency of un-
healthy status was higher in the malnutrition
group (60%) than the normal one (4.5%). Sub-
jects with adequate protein intake were fewer in
the malnourished elderly compared with the
normal group (26.2% vs. 82.5%). The frequency
of two or more serving of fruits or vegetables per
day was 92.9% in the well-nourished group and
52.3% in the malnutrition one. There was a sig-
nificant difference in number of meals between
the three groups.

The results of the regression analysis are
shown in Table 4. The lower MNA-score was in-
dependently associated with higher age (r=-0.2).
Moreover, MNA-score had a significant positive
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Factors Standardized coefficients Beta P-value
Age -0.2 <0.001
Weight 0.42 <0.001
BMI 0.34 <0.001
MACs 0.33 <0.001
CCs 0.32 <0.001

TABLE 4. Linear regression analysis of independent
factors associated with the total score of
Mini Nutritional Assessment Scale (MNA-score)

correlation with weight (r=0.42), BMI (r=0.34),
MACs (r=0.33) and CCs (r=0.32) (P<0.001). O

DISCUSSION

he present study aimed to estimate the pre-

valence of the malnutrition and its risk factors
among elderly residents of Turkish nursing
homes. Our findings showed that 8.4% of par-
ticipants were malnourished, 37% at risk of mal-
nutrition and 54.6% well nourished. The rate of
the malnutrition prevalence in this study was
lower than other studies (2-5, 20). Also, we
found that the frequency of elderly people at risk
of malnutrition was higher than that of those ac-
tually malnourished, which is consistent with
other previous studies (21, 23). Therefore, early
screening and intervention in initial risk popu-
lations is needed in order to prevent malnutri-
tion in these groups (10). According to the MNA,
11% to 57% of the elderly people studied by us
actually suffered from malnutrition and 40% to
89% were at risk of malnutrition, whereas only
0% to 16% had a good nutritional status (2, 6).
This wide range might be partly due to functio-
nal impairment, disability, impaired health and
different institutional settings (3, 4). It has been
recently reported that among nursing home resi-
dents, 20% had some form of malnutrition (7).
The prevalence of malnutrition among non-insti-
tutionalized and independently living elderly is
generally low (8, 9). In contrast, high prevalence
rates of malnutrition could be expected among
nursing home residents because of disability and
need for care or help.

The current study showed that malnutrition
(9.2%) and risk of malnutrition (43.6%) are sig-
nificantly more frequent in females, which was
also reported by other studies (5, 20-22). This
difference may be related to various factors such
as health status, food choices, intake of energy
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and nutrient, depression and other factors that
influence nutrition status in females (13). This
study indicated that there was a significant diffe-
rence in the nutritional status of subjects among
BMI, MACs and CCs indexes different catego-
ries. One study in Taiwan recommended the use
of BMI as a long-term predictor of functional de-
cline, while CC was a good indicator of current
functional ability in elderly Taiwanese adults
=65 years old (6).

However, in practice, BMI may not reflect
malnutrition well in elderly people. An elderly pa-
tient, despite having a high BMI, may suffer from
malnutrition because of inadequate food intake
due to an underlying disease such as hip fracture
or dementia; otherwise, an individual could be
thin with a low BMI but without malnutrition (15).

This study showed that all health factors such
as weight loss greater than three kilograms, taking
more than three prescription drugs per day and
low/moderate protein intake were positively as-
sociated with malnutrition and risk of malnutri-
tion. Similar results have been reported in the
literature (17, 18).

Our study showed that lower MNA-scores
were independently associated with higher age.
Moreover, MNA-score had a significant positive
correlation with weight, BMI, MACs and CCs.
Our findings are mostly consistent with other
studies (19, 21).

The poor nutritional status in aging can be
due to reduced mobility and also exposure to
various illnesses including hypertension, diabe-
tes mellitus, ischemic heart disease, dementia,
dental problems, and eating disorders (22).

CONCLUSION

his study revealed that nursing home residents

are at an increased risk of malnutrition, and
this problem is associated with weight loss; more
drug take, health status, and decline in physical
activity and food intake. Thus, dietary program
and educational programs tailored to elderly people’s
needs are necessary to improve the situation. 4
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