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ABSTRACT
Introduction: eldexly’s .malnutrition is linked, among other factors, to chronic-degenerative
diseases, requiring an improvement in the clinical evaluation of nutritional status of this
population. Studies have tried to find out new tools to assess aged-people nutritional status. One
of most used scales to investigate nutritional status on geriatric patients is the Mini Nutritional
Assessment (MNA).

Objective: the present study aims to evaluate nutritional status of Alzheimer’s disease (AD)

patients, by comparison with a control group, via Mini Nutritional Assessment.



Methods: a cross-sectional study, which includes 35 Alzheimer’s old-people and 43 control old-
people, was performed evaluating nutritional status with MNA.

Results: total score of MNA in the Alzheimer group shows that 71.42% were in malnutrition risk,
14.28% were malnourished and 14.25% presented normal nutritional status. In addition, in the
control group 79.06% of patients (n = 34) were classified as having normal nutritional status and
20.93% (n =9), as being at risk of malnutrition.

Conclusion: results reinforce the purpose that MNA can be used as a proper instrument to

evaluate nutritional status in elderly, mainly in AD, because measuring riskK*and nutritional status

of this population is indispensable.
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RESUMEN '

Introduccién: la malnutricién en ancianos-estd yfinc @ con” patologias
cronicas degenerativas, por lo que es”necesarj i6 nica del estado
nutricional de esta poblacidn tado hallar nuevas
herramientas para evaluar ef’esta i las escalas mas utilizadas
para la investigacién dél estado K cos es el test Mini Nutritional
Assessment (MNAY.

Objetivo: el~Objetivo resente est el estado nutricional de pacientes con
enfer i

Assessment.

gdad de Alzheimer medié on con un grupo control, via Mini Nutritional
Resultados: la puntuacio alNdel MNA en el grupo con alzhéimer muestra que el 71,42% de los
pacientes estaba en riesgo malrfutricion, el 14,28% estaba desnutrido y el 14,25% presentaba
un estado de ntitricién normak’ Ademas, en el grupo control, el 79,06% (n = 42) presentd un estado
de nutricién norma 0,93% (n = 9) mostrd riesgo de malnutricion.

Conclusion: los resultados refuerzan la idea de que el MNA puede ser utilizado como un
instrumento apropiado para evaluar el estado nutricional en ancianos, principalmente en caso de

Alzhéimer, porque la medida del riesgo y del estado nutricional de esa poblacidon es indispensable.
Palabras clave: Estado nutricional. Enfermedad de Alzheimer. Ancianos. Malnutricién.

INTRODUCTION



The elderly is the population segment that increases faster, with an estimated boost of more than
4.0% per year, between 2012 and 2020. This tendency has a significant impact on population
projection, which, in 2060, should totalize about 73.5 million elderlies (1). With this demographic
transition comes an epidemiological one, and the main feature is an increase of chronic-
degenerative diseases incidence, among them even Alzheimer’s disease (AD) (2).

In the elderly, malnutrition is commonly linked to chronic-degenerative diseases. In this condition,
evaluating nutritional status becomes very important and that is why some studies have tried to

find reliable tools to assess elderly nutritional status (3). In this sense, one-6fithe most used scales

to measure nutritional status on geriatric patients is the Mini Nutritional Assessment (MNA). Even

ficient in detecting malnutrition

though MNA is a simple test, it is considered as effective and éef

(1,3).
Nutritional status can be strongly altered in AD patie bility
to accept, chew, swallow or assimilate food. Whée welght ich is

nergetl unction in

body weight regulation, low caloric.i tlng inde (ca sed by cognitive
of

as associated diseases (5),

The aim of the presentsesearch us in"AD’ people compared to elderly
with similar age r| lonalAssessment, since studies show that

Meading t yorsening of health status (2,3). Evaluating

this copdition may help mterventloE e-Quality of life for this population.

METHODS

The projectswas previously approved by the Ethics Committee from the Midwest State University

informed consent form (ICF). Patients who had any nutritional alteration were forwarded to the
Nutrition’s Clinic School — UNICENTRO for subsequent monitoring.

The present research is a cross-sectional study, counting 35 elderlies with AD and 43 elderlies in a
control group. People previously diagnosed clinically with AD, attended by the Unified Health
System (hereby SUS) and assisted by the Association of Studies, Research and Assistance to People

with Alzheimer’s (In Brazil: Associagdao de Estudos, Pesquisas e Auxilio a Pessoas com Alzheimer,



AEPAPA) from Guarapuava, Parana (Brazil), were included in the study. The control group included
only healthy people, assessed by the Secretariat of Social Assistance from Guarapuava.

Some exclusion criteria were applied: patients not founded for three attempts by visit, those who
died, patients who lived in the countryside or moved to a different city, people who rejected to
participate in the research after the first visit or those who disagreed with the conditions of the
ICF.

Data collection was performed between August 2013 and June 2014. The initial population was

composed by 55 patients with AD. However, some people was not fouathat home, had death

seven gave up.
Via questionnaires applied to patients or caregivers

arital ?atu

comorbidities and medication. In this context, ass itl tween A indicators such

e reported socio-demographic dat

g habit

gender, education level, average income, age,

physical

e were al . According to the

follows: good nutritional$tatus (= 24 points), malnutrition risk (17-23.5 points) and malnutrition (<
17 points) according to the classification or values proposed by Cavalcante (9).

When, due to health conditions, weight and height were unmeasurable, they were estimated
using formulas with arm and calf circumference’ measures, knee height and subscapular skinfold.
To obtain weight (kg) in old-age patients, the following formulas were used: a) men’s weight =
([1.73 x arm circumference {cm}] + [0.98 x calf circumference {cm}] + [0.37 subscapular skinfold

{mm}] + [1.16 x knee height {cm}] — 81.69); and b) women’s weight = ([0.98 x arm circumference

{cm}] + [1.27 x calf circumference {cm}] + [0.4 x subscapular skinfold {mm}] + [0.87 x knee height



{cm}] — 62.35) (24). To estimate elderly’s height, the following formulas were used: a) man’s height
=(64.19 — [0.04 x old-age {in years}] + [2.02 x knee height {cm}]); and b) women’s height = (84.88 —
[0.24 x old-age {in years}] + [1.83 x knee height {cm}]) (5).

To classify AD patients according to the stage of the disease, the Clinical Dementia Rating (CDR)
scale was used, consisting in a questionnaire divided in categories (memory, orientation, judgment
and problems solving, community relations, home and hobbies and personal cares) to evaluate
patients according to an interview with the caregiver. Each category is classified resulting in total

scores corresponding to healthy (CDR 0), questionable (CDR 0.5), mild (CDR%1), moderate (CDR 2)

or severe dementia (CDR 3) (10). The CDR scale was applied and evaluated by a trained health

professional.

quared,

Chi-squared for tendency and Fisher’s corre sedtoe i dssociations

between behavior and the characteristics of j with andﬁo n addition, the
MANCOVA test, considering sex : ¢ , foll onfefroni test for multiple
comparisons, were used to tést dif etfween th

test was”used as co-variable due to the

According to the MNA scofe, as#Shown in table I, the majority of Alzheimer’s patients had

malnutrition risk (71.42% [n/~ 25]) and 14.28% (n = 5) were malnourished. Also, most of the
participants in the“contrdl group had normal nutritional status (79.06% [n = 34]), 20.93% (n = 9)
had malnutrition risk and no patients were malnourished. Age, gender and average income are
also described in table I.

Classifications for AD staging were compared considering age as a co-variable in table Il. The CDR 3
group shows lower BMI (23.97 + 1.13 F: 3.475; p = 0.043) and MNA total score (19.10 + 0.84 F:
4.290; p = 0.023) than CDR 2 (IMC 28.20 + 1.24) and CDR 1 (MAN 23.12 + 1.25) groups,
respectively. No significant differences were observed regarding weight and height values

between CDR groups.



In table Ill, there is a comparison between the control and AD groups divided by sex and adjusted
to age. Among women, height (1.56 + 0.01, p = 0.034) and MNA (24.78 + 0.61, p < 0.001) in the
control group are significantly higher than in the AD group (height = 1.52 + 0.01; MNA = 20.82 +
0.67). Among men, the control group had only MNA (26.08 + 0.81, p < 0.01) significantly higher
than the AD group. No significant differences were observed regarding other variables.

Table IV reports associations of AD with social and clinical indicators such as civil status, high
cholesterol, diabetes, Parkinson’s disease and high blood pressure paired by gender, but there

were no statistically significant associations. In addition, a significant diffefence was observed in

AD diagnosis and nutritional status using MNA in women (p < 0.001)

DISCUSSION

Aging implies several alterations in nutritional status/as a decrease in odor perception and

ient and muSscular
Ities/in mobility,

buds’ atrophy, which contribute to downfall in e |etar,|nt angrlead to

depletion as well as foods malabsorption Eld‘r show

more atrophy and bad motor cordina on wh the ran e‘ daily needs (12-
14). This is in line with data felind |n % AD elderly presented
malnutrition risk, since eldérly p ith ement t loss/0f appetite, chewing and
swallowing difficulties,Zand indif ‘

nd I@ ¥ ess about the importance of power
cipants jg o trol gfoup show normal nutritional status

In the elderly, gender imbalance is accentuated: 57% are women and 43% are men, against 52%

and 48%, respectively, in the non-elderly, and this is due to lower mortality among the female
gender (11).

The study by Sturmer et al. (2011) (17) analyzes the nutritional status in AD patients, and 83.3% of
the patients under study showed malnutrition risk. Nobre (18) presented a higher percentage of
malnutrition risk in the AD group, whereas the control group showed more well-nourished

individuals, using the MNA.



In spite of the differences observed between CDR groups, in this study BMI is, on average, at
normal levels in the elderly population. However, there is a strong trend to malnutrition as the
disease becomes more severe. These results can be observed in table Il. There was a lower BMI
and a lower result for MNA total score in the elderly group classified as CDR 3, when compared to
the other groups. Our results are compatible with those of Goes (18), who found that CDR 3
presented higher weight loss and more malnourished patients. In a study by Goulart et al. (2017)
(20), CDR 0.5 and CDR 1 patients show malnutrition risk (65.4%) and in CDR 2 and CDR 3, 65.4% of

patients show malnutrition through MNA.

Protein-energy malnutrition is frequent in AD and progresses as diseases severity increases. In

mild and moderate stage, malnutrition is around 3%, whereas,ih severe stage it may be around

50% (14). Furthermore, people with dementia usually pré€sent decline in power’s abilities and

mouth open (18). Low appetite may arise th dlfflcul
activity, pain, oral problems, medicatig onstlpatlo
Malnutrition has been presentegas an etw e aptl food requirements,

mins may induce changes

which results in metabolism chang ilitfes in the of Vi
i iti i 4), har derI sociations between nutritional status
r it prove

dementia, nutritional status deteriorates
y needs, requiring a global support to maintain

significantly i tia dev
g :! ht¥o

and malnutrition generate complications and

When both disease and age progress, autonomy loss may occur, which has a negative impact in

food intake and nutrition. Therefore, AD people meals should be nutritionally rich as well as
sensory appealing (colors, consistency, aroma); in other words, they must stimulate the desire to
consume foods (24).

It is important to analyze that malnutrition compromises substantially limited populations, as
elderly with AD. Nutritional problems, like thinness and loss of lean body mass are associated to

morbidity and mortality increase, with a negative impact in quality of life, mainly in advanced ages



(18). Alzheimer progressively makes patients unable to make daily activities, such as eating,
independently, causing nutritional problems, weight loss and inadequate nutrients intake. All
these things are observed in AD patients, and for this reason, a precocious nutritional assessment
is really important (16).

A study limitation was the small sample and the difference in age between groups; however, this
was statistically corrected. A review and meta-analysis by Prince et al. showed a significant
increase of dementia associated to age, with higher prevalence in women and men in all age

groups (10). A major risk factor to AD is age increase, because one in fouf*people aged 85 years

and over has dementia (22).

orm effective

Therefore, nutritional assessment in AD has shown to be of great importance to pe

interventions aiming to preserve or recover nutritionalStatus in third-age, reducing

interventions due to fractures and diseases causeg nutrition and reduced nbgrient
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Table I. Profile of patients with Alzheimer’s disease attended by the AEPAPA and control group

Alzheimer Control group

(n =35) (n=43)
Age (years) 78.90 £ 8.72 68.35 +5.69
Gender 62.85% (n = 22) female 67.44% (n = 29) female
Average income (Brazilian RS 1,031.13 +67.29 RS 904 + 8.99
real)
MNA
Normal nutritional status 14.25% (n = 5) 79.06% (n = 34)
Malnutrition risk 71.42% (n = 25) 20.93% (n =9)
Malnutrition 14.28% (n = 5)

Data presented by average + standard deviation



Table Il. Comparison of nutritional status according to the Clinical Dementia Rating (CDR)

CDR1 CDR 2 CDR 3

(n=7) (n=13) (n=15) F p
Weight (kg) 69.15 479 6854 3,53 5830 3.22 2990 0.065
Height (m) 1.58 0.03 1.56 0.02 1.55 0.02 0.253 0.778
BMI (kg/m?) 27.32 1.68 2820* 1.24 23.97* 1.13 3.475 0.043*
MNA total score 23.12* 1.25 21.69 0.92 19.10* 084 4.290 0.023*

CDR 1: mild dementia; CDR 2: moderate dementia; CDR 3: severe demehtia; BMI: body mass

index; MNA: Mini Nutritional Assessment. Data presented as averagé * standard deviation; *p <

0.05 showing statistical difference. Comparison was made using ANCOVA one way,, followed by



Table lll. Comparison of nutritional status in relation to gender and Alzheimer’s disease

Women Men

Control Alzheimer Control Alzheimer

(n=29) (n=23) p (n=14) (n=16) p
Weight (kg) 69.17 2.60 61.30 2.84 0.060 71.53 3.47 73.76 3.38 0.658
Height (m) 1.56 0.01 1.52 0.01 0.034* 1.67 0.02 1.66 0.02 0.471
BMI (kg/m?) 28.56 1.06 26.46 1.15 0.213 2551 1.41 27.03 1.37 0.458

MNA total score 24.78 0.61

20.82 0.67 <0.001* 26.08 0.81

21.27 0.79 <0.001*




Table IV. Association between Alzheimer’s presence and social and clinical indicators

Women Men
Control Alzheimer Control Alzheimer
(n=29) (n=23) P (n=14) (n=16) P
n % n % n % n %
Civil status 0.427 0.453
Single 3 3.7% 2 2.4% 0 00% 1 12%
Married 10 122% 5 6.1% 13 15.9% 11 13.4%
Widower 14 17.1% 17 20.7% 1 12% 3 3.7%
Cohabiting 1 1.2% 0 0.0% 0 00% 1 12%
High
1.000 0.378
cholesterol
No 18 22.0% 15 18.3% 10 12.2% 14 17.1%
Yes 8 98% 8 9.8% 4 49% 2 2.4%
Unknown 2 24% 1  1.2% 0 00% 0 0.0%
Diabetes 0.910 0.552
No 19 232% 15 18.3% 13 15.9% 14 17.1%
Yes 9 11.0% 9 11.0% 1 12% 2 24%
Parkinson’s disease 0.092 0.228
No 28 34.1% 21 25.6% 14 17.1% 13 15.9%
Yes 0 0.0% 3 3.7% 0 00% 3 37%
High blood pressure 0.496 0.260
No 11  134% 8 9.8% 11 134% 9 11.0%
Yes 15 183% 16 19.5% 3 37% 7 85%
Unknown 2 24% 0 0.0% 0 00% 0 0.0%
<
Nutritional status 0.002
0.001
Malnutrition 0 00% 5 6.2% 0 00% 4 4.9%
Malnutrion risk 12 148% 16 19.8% 5 62% 10 12.3%
Normal 16 198% 2 2.5% 9 11.1% 2 2.5%

*p < 0.05 showing statistical difference. Comparison between groups were made using Pearson’s,

Chi-squared and Fisher’s exact tests.
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