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ABSTRACT

Patients with Alzheimer’s disease (AD) may have an increased risk for malnutrition, due to decline
in cognition, loss of ability to help themselves, eating disorders and neuropsychological symptoms. Previous
studies found that AD patients are associated with vitamin deficiencies. However, the relationship between the
nutritional status and the stage of dementia in the elderly is still unclear. The objectives of this study were 1) to
determine the nutritional status among Thai AD patients 2) to determine the relationship between nutritional status,
vitamin and antioxidant levels, and stages of Alzheimer’s disease 3) to determine the prevalence of malnutrition
and stages of Alzheimer’s disease. A cross-sectional study of 136 Thai AD patients in memory and geriatric
outpatient clinics was conducted at Ramathibodi Hospital. The dementia severity was categorized into three levels -
mild, moderate, and severe - according to the Global Deterioration Scale (GDS). Nutritional status was assessed by
the Mini Nutritional Assessment (MNA), anthropometric measurements [body mass index (BMI), waist
circumference, and bioelectrical impedance analysis (BIA)]. Blood biochemical analysis included general (Hb, Hct,
serum albumin, FBS and lipid profiles; total cholesterol, HDL-C, LDL-C and TG) and specific (vitamin A, B1,
B12, C, E, beta-carotene and folate) determinants of clinical and nutritional status. Mean age of study patients was
78.08 + 7.47 years. 77.9% were female. According to the MNA classification, 50% of severe group were
malnourished. An increased risk of malnutrition was also found in moderate group (57.8%). The mean MNA in the
severe group was significant lower than those in the mild and the moderate groups (P<0.05). There was no
significant difference between groups in anthropometric measurements. The severe group was more prominent in
the underweight (31%), whereas overweight was found in mild group (45.6%). More than 50% of every stage of
dementia were present with abdominal obesity. Most of blood biochemical analyses were within the reference
ranges. However the differences between groups were not found. Hb, Hct and serum Alb levels in the severe group
were significantly different from the mild and the moderate group (p < 0.05). From the 24hr-recall dietary
assessment, there were no significant differences in energy and nutrient intakes between groups. In this study, most
presented a nutritional status of malnourished in severe groups. This study demonstrates the current and limited
data of nutritional status both in underweight and overweight in Thai AD patients with some significant clinical
markers in the severe group. The findings of high levels of vitamins were necessary to verify in order to create an
overall nutritional strategy for AD treatment. Because malnutrition is a common problem in AD patients, some
strategies can be adopted to improve the nutritional status of these patients. These strategies include patient and
caregiver nutritional education programs, and the use of oral nutritional supplements, which can significantly
impact nutritional status by reducing the prevalence of malnutrition in AD patients. Therefore, more studies are

needed to be done in this area in the future.
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CHAPTER |
INTRODUCTION

From the Alzheimer’s Association, Alzheimer’s disease accounts for 60 to
70 percent of cases of dementia. Other disorders that can cause memory loss,
confusion and other symptoms associated with dementia [1].

Patients with Alzheimer’s disease (AD patients) have higher risk of
malnutrition. Because of their disease, the mesial temporal cortex (MTC) of AD
patients is atrophied and plays a fundamental role in eating behavior, memory, and
emotional changes. MTC can contribute to weight loss through changes in eating
behavior or cognitive and behavioral impairment [2]. AD patients lose control in
eating and appetite. As the disease progresses, AD patients have to be more dependent
on their caregivers. They lose the capability to do daily activities. They cannot prepare
their own meals or eat by themselves. Nutritional problems occur because the patients
cannot choose their own food. Some patients do not remember that they have eaten it
or not. Most of this disease the patients do not know when it has occurred. While, the
disease is detected, the patients may have more problem of malnutrition. They may
have unusual eating habits, such as eating more than normal are found in the early
stages of the disease. Patients with dementia show an increased preference for sweet
foods, leading to high intake of carbohydrates and less proteins [3]. This can cause
weight gain, but it is only temporary. When the disease progresses, AD patients may
become more confused. They may lack attention to their surroundings. The patients
need close care, especially their diet. Caregivers must closely care for their
patients. Patients may keep food in their mouth, forget to chew, and swallow the food
leading to inability to eat finally [4]. So eating disorders are common problems of
dementia. Weight loss is also frequent, increasing the risk of infection and skin ulcers.
The severity of weight loss follows disease progression [5].

Literature reviews of the prevalence of malnutrition in Thai AD patients

are limited. This is a challenge for the researcher to study the prevalence of
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malnutrition in patients with Alzheimer's disease in Thailand. This may be associated
with the severity of the symptoms of patients in different stages. The information will
be used as a guideline in prevention and nutritional intervention for decreasing the

prevalence of malnutrition in AD patients.
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CHAPTER I
OBJECTIVES

General Objectives

To determine the prevalence of malnutrition among Thai patients with

Alzheimer’s disease.

Specific Objectives
1. To determine a nutritional status by:
1.1 Mini Nutritional Assessment (MNA)
1.2 Anthropometric assessments; body mass index (BMI),
waist circumference, and bioelectrical impedance analysis (BIA)
1.3  Biochemistry assessments; general (Hb, Hct, serum albumin,
FBS and lipid profiles; total cholesterol, HDL-C, LDL-C and TG) and specific (vitamin A,
B1, B12, C, E, beta-carotene and folate) determinants of clinical and nutritional status.
1.4 Dietary Assessment
2. To determine the relationship between nutritional status, vitamin and
antioxidant levels
3. To determine the prevalence of malnutrition and stages of Alzheimer's
disease.

Expected benefits and applications

1. Guidelines for providing nutrition management among Alzheimer’s
disease to prevent malnutrition

2. Can be further developing model for nutrition education for caregivers

to improve quality of life of Alzheimer's patient.
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CHAPTER IlI
LITERATURE REVIEWS

Literature reviews in this study were divided into main five parts as follows;
Part 1: Definition of Alzheimer’s disease
Part 2: Stage of Alzheimer’s disease
Part 3: Prevalence of Alzheimer’s disease
Part 4: Nutrition and Alzheimer’s disease

Part 5: Nutritional Assessment

Part 1: Definition Alzheimer’s disease

Alzheimer’s disease (AD) is a progressive dementia in which memory
deficit. AD is the cause of more than half of all cases of dementia in elderly subjects.
The patients have abnormal nervous systems such as the accumulation of B-amyloid,
acetylcholine (Ach) decrease and present of lipid peroxidation in the brain [3]. As the
disease progresses other cognitive functions, such as language and general intellectual
performance, also become impaired. The decline in cognition is associated with a
progressive loss of functional autonomy. In advanced AD patients need help with
basic activities of daily living such as bathing dressing and eating. Those in the final
stages of the disease lose their ability to communicate and fail to recognize. The
inability in late-stage AD to move around can make a person vulnerable to infections.

AD can affect different people in different ways, but the most common
symptom pattern begins with gradually worsening in difficulty in remembering new

information. The following are warning signs of AD:



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Food and Nutrition for Development) / 5

Ten signs of Alzheimer’s [4]
1) Memory loss
2) Difficulty performing familiar tasks
3) Problems with language
4) Disorientation to time and place
5) Poor or decreased judgment
6) Problems with abstract thinking
7) Misplacing things
8) Changes in mood or behavior
9) Changes in personality
10) Loss of initiative
The greatest risk factor for AD is advancing age but is not only. The
following sections describe other prominent risk factors.
Risk factors Alzheimer’s disease [5]
1) Aging
2) Inheritance

3) Other factors as shown in the Table 3.1
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Table 3.1 Alzheimer’s risk factors [6]

Factors Risk (95% CI)

Systolic hypertension > 160 mm/Hg RR: 1.5 (1.0-2.3)

OR: 2.3 (1.0-5.5)
Serum cholesterol > 6.5 mm/L RR: 2.1 (1.0-5.5)

RR: 3.1 (1.2-8.5)
High level of physical activity RR: 0.5 (0.28-0.90)
Compared with little or no regular RR: 0.55 (0.34-0.88)
Smoking, current RR: 1.74 (1.21-2.50)

RR: 1.99 (1.33-2.98)

Head injury, with loss of consciousness
Moderate :2.32(1.04-5.1)
:4.51 (1.77-11.47)

:0.82 (0.46-1.46)

HR
Severe HR
RR
HR: 1.19 (0.35-2.96)
RR
RR
RR

Statin drugs

Nonsteroidal anti-inflammatory drugs :0.42 (0.26-0.66)
:0.51 (0.37-0.70)
Moderate wine consumption :0.53 (0.3-0.95)
(250-500 mL/d) compared with more

or less than this amount

Education > 15 yr (v. < 12 yr) RR: 0.48 (0.27-0.84)

Part 2: Stage of Alzheimer’s disease

There are seven stages in the Alzheimer’s disease progression, ranging
from mild to severe. The first stage is no impairment which patient is not aware of the
presence of disease. The second and third stages are in the range of very mild to mild
that have the presence of mild function deficit such as memory loss, misplacing things
and forget people name etc. By the third stage family and friends can notice the
problems. With the fourth stage is a moderate cognitive decline which physicians are

able to detect. By the fifth stage there is more severe cognitive decline, there are major
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deficits in cognition and need for assistance but are still able to do some functions such
as feeding themselves and toilet themselves. The memory continues to worsen and
there are changes in the personality as the person reaches the sixth stage. And the final

stage of the disease is where the person losses the ability function.

Stage 7 very severe Loss of speech, locomotion

— consciousness, death.
Stage 6 very severe Full time care needed,

institutionalized.

— Stage & Moderately severe —
. 9 y Can no longer for self, .

incontinent, depressed.

) c
§ S AR Can no longer manage personal affairs, g
a “ Stage 3 mild agitated, care needed. 3
E’ e Family, and friend notice problems. g’
wv _ w
© . ©
§ Stage 2 very mild Mild function deficit, forgetful. g
= =

Stage 1 Appears  No noticesable cognitive decline.

— normal —

Figure 3.1 Staging of Alzheimer’s disease the Global Deterioration Scale (GDS) [6]

Part 3: Prevalence of Alzheimer’s disease

An estimated 5.4 million Americans of all ages have Alzheimer’s disease
in 2011. This figure includes 5.2 million people aged 65 and older [7]. Of those with
AD, an estimated 4 percent are under age 65, 6 percent are 65 to 74, 45 percent are 75
to 84, and 45 percent are 85 or older [8]. More women than men have AD and other
dementias. Almost two-thirds of all Americans livings with AD’s are women. The
estimated prevalence for each ethnic by age from the Washington Heights-Inwood
Columbia Aging Project (WHICAP) [9] is shown in Figure 2. AD does not just affect
only patient but also family. The cost of patients caring is about 18,408 dollar US per
year and increase to 30,096 and 36,132 dollar US per year in moderate and severe
patient respectively [10]. The economic cost of AD is higher than that of heart disease

and cancer together.
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Figure 3.2 Proportion of People Aged 65 and Older with AD and Other Dementias, by
Race/Ethnicity, Washington Height-Inwood Columbia Aging Project, 2006

The estimated annual incidence of AD appears to increase dramatically
with age, from approximately 53 new cases per 1,000 people aged 65 to 74, to 170
new cases per 1,000 people aged 75 to 84, to 231 new cases per 1,000 people over age
85 [10].

Part 4: Nutrition and Alzheimer’s disease

Malnutrition in old age

Study from the National Institute on Aging in 2005 found that aging-male
facing undernutrition (body mass index < 18.5 kg/m?) 13-27.8, 6.8-38.7, and 28-38.9
percentages in 60-69 years, 70-79 years, and above 80 years, respectively. While
aging-female have 5-24.5, 10.9-39.1, and 29.2-53.6 percentage of malnutrition in 60-
69 years, 70-79 years, and above 80 years, respectively [8]. That is aging increase risk
of malnutrition. Sixteen percentage of older in Thailand have food less than three main
meals per day and one-third of them eating alone. Most of them eat vegetables and
fruits less than recommendation. Therefore malnutrition is still a problem in older of

Thailand.
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Nutrition status in Alzheimer’s patients

Nutrition is an important issue for elderly people, especially in patients
with dementia. It is also related to clinical outcome, such as cognition, autonomy and
behavior. Unexplained weight loss and cachexia are frequent clinical findings in AD
patients. The National Institute of Neurological and Communicative Disorders and
Strokes Task Force on AD has included weight loss as a clinical feature consistent
with the diagnosis of AD [8]. Many factors increase risk of malnutrition in AD
patients such as the absence of estrogen hormone in menopause women, E-4 gene,
prolonged use of some medication, and inappropriate dietary intake. Aluminum,
choline, vitamin B12, and others are the key nutrients in this disease.

e AD patients may have excess aluminum in brain

e The decline in choline which is a component of acetyl-choline
(neurotransmitter)

e Vitamin B12 tend to be low in AD patients

e AD patients display lower levels of docosahexaenoic acid (DHA,
(C22:6; n-3) in plasma and brain tissues as compared to age-matched controls [7]

e Other micronutrients such as vitamin E, vitamin C, niacin, and folic
acid in patients’ serum may low but supplement can improve nutrition status

The study from Lunchsinger et al. found that the decrease of body weight
in dementia’s patient associated with the increase of mortality rate [10]. From Gillette-
Gutonnet S et al. study shown that the rate of body weight-loss may be use as
mortality’s predictor in AD patients. AD patients may have an increase risk of
malnutrition, due to decline in cognition, loss of ability to help themselves, eating
disorders and neuropsychological symptoms. Because of the disease progression
affects the dietary behavior so Mini Nutritional Assessment (MNA) can be use as a

tool to assess nutritional status which helping to increase quality of life [11].
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Part 5: Nutritional Assessment

Mini Nutritional Assessment (MNA)

The MNA is a screening and assessment tool that can be used to identify
elderly patients at risk of malnutrition. The MNA provides a simple and quick method
of identifying elderly patients who are at risk for malnutrition, or who are already
malnourished. It identifies the risk of malnutrition before severe changes in weight

occur. Example of MNA is shown in Figure 3.3
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Figure 3.3 Example of Mini Nutritional Assessment (MNA)
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Dietary assessment

A dietary assessment is a comprehensive evaluation of a person’s food
intake. It is one of four parts of nutrition assessment that are anthropometric
assessment, biochemical assessment, physical examination, and dietary assessment.
The appropriate tool for dietary assessment will depend on the purpose for which it is

needed.

Twenty-four hour recall method

This method requires a trained interviewer to ask the respondent to
remember in detail all the food and drink they consumed during a period of time in the
recent past. As a retrospective method it relies on an accurate memory of intake and
ability to estimate portion size. The primary limitation of this method is that recording
consumption for a single day is seldom representative of a person’s usual intake due to

day-to-day variation.

Anthropometric assessment

Anthropometric measurements are an important indicator of an
individual’s nutritional status. Malnutrition can result in increased morbidity or
mortality. Anthropometry is a convenient and reliable technique whereby changes in
nutritional status can be evaluated easily. The anthropometric measurements most
commonly used for assessing nutritional status are height, body weight, mid-arm

circumference and triceps skinfold thickness [9].

Body Mass Index (BMI)

Body mass index (BMI) is a simple index of weight-for-height that is
commonly used to classify underweight, overweight, and obesity in adults. It is
defined as the weight in kilograms divided by the square of the height in meters
(kg/m?%). The BMI classification is shown in Table 3.2
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Table 3.2 The International Classification of Adult Underweight, Overweight and
Obesity According to BMI

Classification BMI{ka/m?)

. — f Additional cut-off
_ Principal cut-off points polnts

Underweight <18.50 <18.50
Severe thinness «16.00 =16.00
Moderate thinness 16.00 - 16.99 16.00 - 16.99
Mild thinness 17.00 - 18,49 17.00-18.49

18.50 - 22.99

Normal range 18.50 - 24.99 TR

Overweight =25.00 =25.00

25,00 - 27.49

Pre-ohese 25.00 - 29.99 57 50 - 20.99
Obese =30.00 =30.00

20,00 - 32.49

Obese class 1 30.00 - 34.99 3250 - 34.99

35,00 - 37.49

Ohese class 11 35.00 - 39,99 2750 - 3099
Obese class 111 =40.00 =40.00

Reference from The values for obesity judgment proposed by Mr. Lohman (1986) and
Mr. Nagamine, 1972

Bioelectrical impedance analysis (BIA)

Bioelectrical impedance analysis (BIA) is a commonly used method for
estimating body composition. As the bioelectric impedance device measures the
resistance of body tissues to the flow of a small electrical signal, the person being
measured should not be in contact with any other non conducting surface, with legs
apart and arms away from the body. The proportion of body fat can be calculated as
the current flows more easily through the parts of the body that are composed mostly

of water (such as blood, urine and muscle) than it does through bone, fat or air.
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CHAPTER IV
MATERIALS AND METHODS

4.1 Study designs

This study was designed as a cross-sectional survey study. The study
protocol was approved by the ethical clearance committee on human rights related to
researches involving human subjects, Faculty of Medicine, Ramathibodi Hospital,
Mahidol University. Data collections were done during February 2010 to October
2010.

4.2 Study areas
This study was conducted in Bangkok, Thailand. The study areas were the

memory and geriatric outpatient clinics at Ramathibodi Hospital, Ratchathewi district,

Bangkok, Thailand.

4.3 Ethical consideration

The study was approved by Ethical Clearance Committee on Human
Rights Related to Researches Involving Human Subjects, Faculty of Medicine,
Ramathibodi Hospital, Mahidol University (appendix A). All the study subjects were

voluntary and the time wasted by the subjects was compensated.
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4.4 Subject selection

The subjects were 54 to 98 years old, outpatient diagnosed as AD by
Global Deterioration Scale (GDS) from the adult memory and geriatric outpatient
clinic at Ramathibodi Hospital

Inclusion criteria
- male or female
- medically stable

Willing to participate throughout this study

- Patient or caregiver informed consent

Exclusion criteria
- History of psychiatric disturbances
- Critical illness, severe infection especially respiratory tract infection,

and chronic inflammatory diseases, or needing some medications on a regular basis

- Not willing to participate in this study

4.5 Sample size estimation

Sample size was calculated based on previously reported incidence of the
aggravation of the nutritional status in Alzheimer’s & Dementia 4 in 2008 [11]. This
figure was calculated by the statistical formula that was based on the prevalence (p) of

malnutrition in Alzheimer’s patients as described below:
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n=272%., pq/d2

n =  Estimated sample size

Zo2 = Normal deviation corresponding to the 95% confidence
coefficient, given Z,., (two-sided) = 1.96

p = Expected prevalence of malnutrition in Alzheimer’s
patients estimated to be 0.28 or 27.86 %, based on the
incidence of the aggravation of the nutritional status in
Alzheimer’s & Dementia 4 in 2008 [11]

q = I-p

d = Allowable absolute error of the sample prevalence
difference from the actual population prevalence of
malnutrition, being 0.05 or 5%

Then,n = 130

4.6 Data collections

Data collected from patient or caregivers at out-patient memory and

elderly clinic by the following four procedures:

4.6.1 Questionnaires

Patient or caregivers were individually interviewed by using the
questionnaires (Appendix B). Questionnaires were included the illness, to collect
baseline characteristic of patients, socioeconomic status, caregiver’s information, and

medicinal supplements or vitamin that caregiver gave to their patients.

4.6.2 Global Deterioration Scale (GDS)
The Global Deterioration Scale (GDS) (Appendix C) is a global rating

scale which is used to summarize whether an individual has cognitive impairments
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consistent with dementia including Alzheimer's disease. Criteria for diagnosis were as

following Table 4.1

Table 4.1 Classification of stage of AD according to GDS score

GDS Score Stage
1-2 Normal
3 Mild AD
4-5 Moderate AD
6-7 Severe AD

4.6.3 Mini Nutritional Assessment (MNA)

MNA (Appendix D) was administered to assess nutritional status of
patients at risk of malnutrition. It consists in 18-item questionnaire comprising
anthropometric measurements (BMI, mid-arm and calf circumference, and weight
loss) combined with a questionnaire on diet (number of meals consumed, food and
fluid intake and feeding autonomy), a global assessment (life-style, medication,
mobility, presence of acute stress and presence of dementia or depression) and a self-
assessment (self-perception of health and nutrition) [3].

Criteria for classify malnutrition were as follows

e MNA score <17 indicates a status of malnutrition,

e MNA score <23.5 indicates a risk of malnutrition

e MNA score >23.5 denotes good nutritional status.

4.6.4 Dietary assessment

24-hour dietary recall and food frequency questionnaire (Appendix F)
were used for dietary assessment. 24-hour dietary recall and food frequency
questionnaire of each patient were conducted by recalling from the patient or
caregiver, asking about type and amount of food. Both types and quantities of food
were recorded. To aid in estimation of quantity, the researcher used food models and
household utensils

The dietary data were coded and analyzed for nutrient compositions using

INMUCAL program (version 2.0) were determinate the Institute of Nutrition, Mahidol
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University, Thailand. Selected nutrients were including intakes of energy,
carbohydrate, protein, fat, iron, vitamin A, vitamin B1, vitamin B12, vitamin C,

vitamin E, and Beta-carotene.

4.6.5 Anthropometric assessment
Anthropometric assessment was performed on weight, height, BMI, Waist
circumference. Bioelectrical impedance analysis (BIA) was used to assess body

composition.

4.6.5.1 Height (Ht) using height meter

The subject was asked to stand straight barefoot on a
horizontal floor with his heel together, stretching upward to the fullest extension. The
back was as straight arm of the height meter was contact with the subject’s head.

Height was recorded to the nearest 0.1 cm.

4.6.5.2 Weight (Wt) using weight scale
The subjects were requested to stand on the weighting scale
with barefoot and evenly distributed on both feed. Weight was recorded to the nearest

0.1 kg.

4.6.5.3 Body mass index (BMI)
The calculation of BMI is taken from weight in the unit of
kilogram divided by meter square of height. The classification of BMI was shown in

the following Table 4.2.
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Table 4.2 Classification of body mass index in Asian adult

Classification BMI (kg/m?)
Underweight <18.5
Normal range 18.5-22.9
Overweight >23
Mild obesity (Pre-obese) 23-24.9
Moderate obesity (Obese class 1) 25-29.9
Severe obesity (Obese class II) >30

Sources: World Health Organization the Asia-Pacific perspective Redefining Obesity
and its treatment. February, 2000 [12]

4.6.5.4 Body composition analysis

Using the Tanita Body Composition Analyzer BC-420MA to
assessed body fat and other body composition of subjects in the study. Each heel of
subjects is positioned on the main unit heel electrode and the arm extend straight 90

degree angle to the body.

4.6.6 Hematological and biochemical assessment

Blood biochemical analysis included general such as hemoglobin (Hb),
hematocrit (Hct), serum albumin (Alb), fasting blood sugar (FBS), lipid profile (Total
cholesterol, Triglyceride, HDL-Cholesterol, and LDL-Cholesterol), serum folate,
vitamin B1, vitamin B12, vitamin A, vitamin E, serum ascorbic acid, and serum B-

carotene.

4.6.6.1 Blood sample collection

Blood sample was taken by venepuncture. Thirty millilitres of
venous blood was drawn and each sample was divided into 9 portions, clotted blood,
EDTA anticoagulated blood, Heparin anticoagulated blood. Blood sample was stored
in a cool box immediately after the blood was taken and transported to analyze at

Ramathibodi Hospital laboratory and NHS Clinical Laboratory.
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4.6.6.2 Laboratory analysis

Criteria for cut off were as follows

e Hb Male 15-19 g/dL
Female 12-14

e Hct Male 40-50 %
Female 35-45 %

e Alb >35 g/L

e FBS <126 mg/dL

e TG <150 mg/dL

e TC <200 mg/dL

e HDL-C >45 mg/dL

e LDL-C <130 mg/dL

e Folate 4.6-18.7 ng/mL

e Vitamin A 300-800 ug/L

e Vitamin Bl >49 ug/L

e Vitamin B12 211.0-911.0 pg/mL
e Vitamin C 2.00-14.00 mg/L
e Vitamin E 5.00-18.00  ug/L
e Beta-carotene 40.00-322.00 ug/L
Reference from National Cholesterol Education Program, Third Report of
the Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol
in Adults (Adult Treatment Panel III), 2002 [13]

4.7 Data analysis

The Statistical Package for the Social Science (SPSS for Window, version
13.0) was used for all statistical analysis. Descriptive data were presented as means
and standard deviations for continuous variables and percentages for categorical
variables. Parametric statistical analysis was used for verifying the statistically

significant difference between groups in normally distributed data. The nonparametric
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statistics was used when data were not normally distributed and could not be
transformed.

Differences among groups were analyzed with Anova for continuous
variables and the Paired T-test for prevalence and categorical variables. Multiple
logistic regression analysis was used to assess the association between independent
variables and MNA score, controlled for confounding factors. P < 0.05 was considered

statistically significant.
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CHAPTER V
RESULT

5.1 General characteristics of the participants

The study group consisted of 136 Thai AD patients in memory and
geriatric outpatient clinics at Ramathibodi Hospital. The subjects consisted of 106
female (77.9%) and 30 (22.1%) male. Mean age was 78.08+7.47 years old. Most
participants (46.3%) were in group of age between 80-89 years, only 3.7% of them

were > 90 years.

Table 5.1 General characteristics of the participants

Characteristics No. of subjects Percent
(n= 136) (%)
Age (Years)
50-59 1 05
60-69 15 11.0
70-79 5 18
80-89 63 46.3
=70 S 3.7
Mean = 78.08; SD = 7.47,
Min = 54; Max = 98
Gender
Male 30 1
Female 106 79

Table 5.1 shows general characteristics of the participants. This study
presented that 36% of the participants graduated secondary school. 54% of

respondents reported that they and their partner were living together. However they
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reported that 60.3% have a monthly of expenses for health care of patients of 20,000
baht. In 29.4% of participants, family history of Alzheimer’s disease was found.

Table 5.2 General characteristics of the participants

Characteristics No. of patients Percent
(n=136) (%)

Education level

Secondary school (£<M3) 30 22.1

Secondary school (M3-M6) 49 36.0

Diploma/Certificate 13 9.6

Bachelor’s degree 40 29.4

Master’s degree 4 2.9
Income

Salary/Pension 61 44.9

From Spouse 75 55.1
Expenses for health care of patients per month

<10,000 34 25.0

10,000-20,000 82 60.3

>20,000 20 14.7
Patients living with

Alone 3 2.2

Spouse 74 54.4

Sibling 54 39.7

Nursing home 5 3.7
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Table 5.2 General characteristics of the participants (cont.)

Characteristics No. of patients Percent
(n=136) (%)
Family history of Alzheimer’s disease
No 96 70.6
Yes 40 29.4
Relationship with patient (n=40)
Father/Mother 17 42.5
Brother/Sister 8 20.0
Relative 15 37.5
How many meals a day?
2 meals 7 52
3 meals 100 73.5
4 meals 25 18.4
5 meals 4 2.9
Diet:
Regular Diet 124 91.2
Blenderized diet 12 8.8
Patient’s meal
At home 92 67.6
Take away or eat outside home 44 32.4
Who prepare food for patient?
Patient 3 2.2
Spouse 60 44.1
Daughter/ Son/ Cousin 54 39.7
Employee 19 14.0
Do you take a food supplement or not?
No 71 52.2
Yes 65 47.8
Food supplement: Protein extract/ 47 (65) 72.3

Essence of chicken, etc.
Herbs: Moringa /Curcumin/Ginkgo 18 (65) 27.7
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Table 5.2 General characteristics of the participants (cont.)

Characteristics No. of patients Percent
(n=136) (%)
Do you have an eating disorder?

No 74 55.4
Yes 62 45.6
Dysphagia 18 (62) 29.0
Reduce appetite 37 (62) 59.7
Digestive disorder 7 (62) 11.3

In the study, 73.5% of the study participants consumed 3 meals per day.
Most of them 92% on a regular diet which was mostly prepared by their spouse, son or
daughter and employee (44.1%, 39.7%, and 14% respectively) whereas 8.8% were on
blenderized diet. Only 32.4% reported take away or eat outside home. 45.6% of
participants reported taking a food supplement with protein extract/essence of chicken
and herbs especially moringa/curcuma/ginkgo 58.5% and 28.7% respectively. 45.6%of
the participants experiencing an eating disorder including decrease appetite (59.7%),

dysphagia (29%) and digestive disorder (11.3%).

5.2 Classifying stage of dementia

Table 5.3 General characteristics of staging of the participants

N=136
Memory test
No. of subjects Percent (%)
GDS
Mild (3) 46 33.8
Moderate (4-5) 64 47.1

Severe (6-7) 26 19.1
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Staging of dementia severity was assessed by means of the Global
Deterioration Scale (GDS). Based on GDS scores, patients were classified in three
subgroups according to dementia severity: mild (GDS 3, n=47, 34.6%), moderate
(GDS 4-5, n=63, 46.3%) and severe (GDS 6-7, n=26, 19.1%) dementia

5.3 Screening nutritional status by MNA

Table 5.4 shows that prevalence of malnutrition increased according to
stages of dementia. The subjects at greater risk of malnutrition (MNA score < 17.5)
were severe group (50%). We also found an increased risk of malnutrition in moderate
group (57.8%). The mean MNA of participants in severe group was significant lower

than in those mild and moderate groups (P < 0.05).

Table 5.4 Screening Nutritional Status by MNA

MNA Total Mild Moderate Severe P-
Score (n=136) (n=46) (n=64) (n=26) value
Mean+ SD 20.89 +21.5 22.66 + 2.6 20.91 +3.6% 17.81£3.9°  0.000%
Normal (> 23.5) 36 (26.5%) 17 (36.9%) 17 (26.6%) 2(7.7%)
Risk  (17.0-23.5) 76 (55.9%) 28 (60.9%) 37 (57.8%) 11 (42.3%)
Malnutrition (< 17.0) 24 (17.6%) 1(2.2%) 10 (15.6%) 13 (50.0%)

*  Significant difference at p <0.05

ab Significant difference between group at p < 0.05 using paired t-test

5.4 Anthropometry of the participants

Table 5.5 shows that, there was no significant difference between groups
whereas indicators of anthropometry such as body weight, BMI, visceral fat level, body fat
percentage and fat mass decreasing with stage of dementia. Severe group was more
prominent in the underweight (31%), whereas overweight was found in mild group (45.6%).

More than 50% of every stages of dementia present with abdominal obesity.



Table 5.5 Anthropometry of the participants

Total Mild Moderate Severe
Anthropometric Data P-value
(n=136) (n=46) (n=64) (n=26)
Weight (kg)
Mean 54.4+10.0 56.8+10.3 52.9+10.2 53.1+6.5 0.290
BMI (kg/m?)
Mean 229+32 234+3.1 22.7+35 223+1.9
Underweight (< 18.5kg/m* ") 14 (10.3%) 2 (4.4%) 4 (6.3%) 8 (30.8%)
Normal weight (18.5-22.9kg/m? (V) 71 (52.2%) 19 (41.3%) 39 (60.9%) 13 (50.0%) 0.549
Overweight (23.0-24.9kg/m*> V) 24 (17.6%) 10 (21.7%) 10 (15.6%) 4 (15.4%)
Obese (> 25.0kg/m* V) 27 (19.9%) 15 (32.6%) 11 (17.2%) 1 (3.8%)
Waist circumference (cm)
Mean
Female: (<80cm. ") 86.2+10.5 89.03+9.6 85.89+11.4 82.25+8.2 0,080
Male: (<90cm. V) 88.1+£9.5 90.19 + 8.1 88.99 + 10.2 82.16+9.2 0:175
Normal 51 (37.5%) 12 (25.5%) 27 (42.9%) 12 (46.2%)
High 85 (62.5%) 35 (74.5%) 36 (57.1%) 14 (53.8%)
Visceral fat level (1-9 @)
Mean 9.0+3.9 9.3 +4.0 8.7+4.1 9.4 +3.1 0.524
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Table 5.5 Anthropometry of the participants (cont.)

Anthropometric Data Total Mild Moderate Severe P-value
(n=136) (n=46) (n=64) (n=26)
Body fat Percentage (%)
Mean
Female: (20.0-29.9 @) 314+6.6 31.9+7.1 30.9+6.6 32.1+4.4 0.792
Male: (10.0-19.9 @) 19.54+ 6.5 19.76 7.9 19.4 + 8.6 19.4+1.7 0.988
Muscle mass (kg)
Mean 36.9+7.6 38.4 + 8.3% 35.8+7.0° 36.8 +6.9° 0.000"

*  Significant difference at p <0.05

ab Significant difference between group at p < 0.05 using paired t-test

() Reference from World Health Organization The Asia-Pacific perspective Redefining Obesity and its treatment. February, 2000 [14].
@ Reference from The values for obesity judgment proposed by Mr. Lohman (1986) and Mr. Nagamine, 1972 [15]
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5.5 Blood biochemical analysis of the participants

From table 5.6, most of blood biochemical analyses were within the
reference ranges (FBS and lipid profiles; total cholesterol, HDL-C, LDL-C and TGQ).
There was a significant difference in Hb, Hct and Alb (P=0.004, 0.005 and 0.001
respectively). The results also presented a significant difference within group (mild,
moderate and severe) in Hb and Alb, except Hct showed significant difference only

within group of mild and moderate at p < 0.005 but not in severe group.



Table 5.6 General biochemical parameters of 136 participants

Variables Mean =50 Normal P-value
Total (n=136) Mild (n = 46) Moderate (n=64) Severe (n=26)

Hb (g/dL)

Male 122 + 1.3 127412 120+1.2 11.8+1.6 15-19 0.167

Female 11.8+ 1.4 124+132 11.7+1.2° 11.5+1.6° 12-16 0.004*
Hct (%)

Male 36.9 + 3.7 38.3+3.1 36.4+3.4 35.6+4.7 40-50 0.175

Female 36.2 + 4.1 37.6+3.1° 35.9+43° 352+4.1° 36-48 0.019%
MCV 87.7 £51.5 86.6 +40.3" 853 £359° 91.2 £37.2° 80-97 0.019%
Alb (g/L) 37.9 £ 4.1 393 o+ 230 382  + 3.4° 348 + 64° >35 0.000*
FBS (mg/dL) 102.5 + 36.7 1044 + 433 1054 + 353 894 + 202 <126 0.302
TG (mg/dL) 117.3 + 66.6 1226 + 786 1104 + 480 1239 + 807 <150@ 0.569
TC (mg/dL) 186.0 + 40.1 187.1 + 358 186.5 + 39.1 1826 + 500 <200@ 0.888
HDL-C (mg/dL) 48.7 + 11.8 499 £ 87 484 £ 118 472 £ 160 >452) 0.729
LDL-C (mg/dL) 115.6 + 36.4 1160 + 330 1166 + 352 1123 + 455 <130? 0.865

*  Significant difference at p <0.05

b Significant difference between group at p < 0.05 using paired t-test

(UReference from American Diabetes Association: Diagnosis and classification of diabetes mellitus (Position Statement), Diabetes Care, 2007 [17].
@Reference from National Cholesterol Education Program, Third Report of the Expert Panel on Detection, Evaluation, and Treatment of

High Blood Cholesterol in Adults (Adult Treatment Panel I1I), 2002 [16]
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Table 5.7 Vitamins and Anti-oxidant of 136 participants

Variables Mean £5D Normal P-value
Total (n=136) Mild (n = 46) Moderate (n=64) Severe (n=26)
Folate (ng/mL) 16.4 + 11.0 156 £ 11.0 152 + 10.5 209 + 11.6 4.6-18.7 0.279
Vitamin A (ug/L) 799.2 + 2452 819.3 £ 196.5 810.3 £ 268.9 736.2 £ 262.6 300-800 0.345
Vitamin B1 (ug/L) 1345 + 55.6 1472 £ 57.1 1274 £ 53.0 128.3 = 56.7 >49 0.185
Vitamin B12 (pg/mL) 824.2 £ 439.7  922.0 + 401.8 7257 £ 4575 886.2 £ 425.8 211.0-911.0 0.052
Vitamin C (mg/L) 7.7 £ 5.5 84 + 4.8 7.6 £ 6.3 6.6 £ 4.7 2.00-14.00 0.496
Vitamin E (ug/L) 19.7 + 14.3 219 + 18.1 174 + 94 21.3 + 16.1 5.00-18.00 0.199
Beta-carotene (ug/L) 489.3 + 586.3 472.1 £ 3223 441.8 £+ 489.2 6354 + 1021.6 40.00-322.00 0.363

No significant difference between groups at p < 0.05
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The significant difference was not found between groups in all nutrients.
However, the average levels of vitamin C in all groups and folate in mild and
moderate groups were within the reference ranges. Other vitamin levels in three study
groups were higher than the reference values especially vitamin E and B12 were over

in mild group, folate and vitamin E were over in severe groups.

5.6 Dietary intake of the participants

The daily dietary and average nutrient intakes of are shown in Table 5.8-5.9.



Table 5.8 Daily energy and nutrient intakes of 136 participants

Mean+SD
Nutrient Mild Moderate Severe P-value
(n=47) (n=63) (n=26)

Energy (kcal) 1461 £+ 590 1632 + 717 1332 +£ 636 1471 + 362 0.451
Energy %DRI 88.0+33.6 95.3+£40.9 82.0 £ 36.0 88.4+£233 0.621
Carbohydrate (g) 203.1 £87.2 2440 £105.0 184.4 + 87.7 188.3 +£59.1 0.182
Fat (g) 46.2+£25.5 46.0 £ 30.7 42.8 £26.2 48.7 £23.6 0.851
Protein (g) 59.0+31.1 62.1 £30.8 52.6+£26.4 70.9 £39.1 0.349
Protein %DRI 109.5 + 56.6 111.8 +£53.7 97.9+45.6 133.0+73.4 0.305
CHO: PROT: FAT 55.6:16.4:28.0 59.7:16.5:23.8 55.4:16.1:28.6 51.4:19.4:29.2 -

Iron (mg) 11.7+7.5 103+53 84+4.0 0.386
Iron %DRI 1054 +57.6 116.4 +£75.1 105.7 £ 53.7 87.2+43.0 0.476

No significant difference between groups at p < 0.05
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There were no significant differences in energy and nutrient intakes
between groups. Mild group had a highest daily energy intake (1632.3+717.9) with
95%DRI. Severe group on the other hand, had the highest dietary protein intakes
(70.9£39.1). Participants in mild, Moderate and severe groups reported their calorie
and protein intakes more than 80% DRI. The study found that their iron status

decreased according to their stage of dementia.



Table 5.9 Daily vitamin intakes of 136 participants

Mean+SD
Nutrient Total Mild Moderate Severe P-value
(n=136) (n=47) (n=63) (n=26)
Vitamin A 6425 + 8254 9704 =+ 861.9 346.0 + 4747 926.0 + 1151.0 0.116
Vitamin A%DRI 99.8 + 129.1 1426 + 1222 546 + 735 147.6 + 1852 0.129
Vitamin B1 09 + 1.1 1.0 £ 09 09 + 15 1.0 £ 06 0.965
Vitamin B1%DRI 824 £+ 954 88.7 + 814 779 =+ 1273 85.8 + 589 0.957
Vitamin B12 0.1 + 0.1 0.1 + 02 0.1 + 0.1 01 £ 02 0.818
Vitamin B12%DRI 32 £ 6.1 31 £ 6.8 26 = 5.8 41 £+ 63 0.818
Vitamin C (mg) 680 + 783 90.7 + 125.0 53.0 £ 56.5 66.2 =+ 38.6 0.487
Vitamin C %DRI 849 £+ 950 109.6 + 148.8 664 + 713 853 + 52.0 0.532
Vitamin E 64 =+ 17.0 123 + 278 14 = 5.1 74 £ 13.0 0.110
Vitamin E %DRI 430 + 1134 819 + 1854 9.1 + 342 491 + 864 0.088
Beta- carotene 592.7 £+ 900.3 508.8 + 660.4 4545 + 9788 8289 =+ 1015.9 0.554

No significant difference between groups at p < 0.05
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Vitamins and antioxidants intake in moderate AD group tended to be
lower than other groups but a significant difference was not found. Beta-carotene was

highest in severe group which correlated with their blood beta-carotene level.
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CHAPTER VI
DISCUSSION

This study was revealed the nutritional status of Thai patients with
Alzheimer’s disease (AD) from memory and geriatric outpatient clinic, Ramathibodi

Hospital.

6.1 General Characteristics of Subjects

The study group consisted of 136 Thai AD patients in memory and
geriatric outpatient clinics at Ramathibodi Hospital. The subjects consisted of 106
female (77.9%) and 30 (22.1%) male, this study agree with Park (2004), Kuzu,[18]
found that most of patients with AD were female. Mean age was 78.08+7.47 years old.
Most participants (46.3%) were in group of age between 80-89 years, only 3.7% of
them were > 90 years.

This study presented that 36% of the participants graduated secondary
school. The study presented that most of participants had low education level. This
result was the same as the study in 2006 which confirm that low education may be a
risk factor for dementia, especially for AD [19]. And this study agree with Mok, et al.,
2004 [20] the prevalence of AD mostly found in low educated older adults more than
high educated however, the deterioration of the brain may also depends on daily
activity of patients.

Fifty-four percent of respondents reported that they and their partner were
living together. However they reported that 60.3% have a monthly of expenses for
health care of patients of 20,000 baht.

In the study, 73.5% of the study participants consumed 3 meals per day.
Most of them 92% on a regular diet whereas 8.8% were on blenderized diet which was
mostly prepared by their spouse, son or daughter and employee (44.1%, 39.7%, and
14% respectively). Only 32.4% reported take away or eat outside home. 45.6% of
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participants reported taking a food supplement with protein extract/essence of chicken
and herbs especially moringa/curcuma/ginkgo 58.5% and 28.7% respectively. 45.6%of
the participants experiencing an eating disorder including decrease appetite (59.7%),

dysphagia (29%) and digestive disorder (11.3%)

6.2 Stage of dementia

Most of patients were in moderate group (47.1%), mild (33.8%), and severe

(19.1%) respectively according to dementia severity from GDS scores

6.3 Nutritional status by MNA

Fifty percent of malnutrition was in severe group. An increased risk of
malnutrition was also found 57.8% in moderate group. The mean MNA in severe
group was significant lower than in those mild and moderate groups (P < 0.05)

Weight loss is a common problem in AD patients. It is a predictive factor
of mortality and it decreases patients’ and caregivers’ quality of life. Riviere and
colleagues [21] investigated whether a nutritional education program can prevent
weight loss in AD patients in 12-month follow-up. Subjects were divided into two
groups. 151 AD patients and their caregivers were enrolled to follow 9 nutritional
sessions of one hour each, over one year intervention. 74 AD patients and their
caregivers were constituted a control group that was offered advice provided in a

normal follow-up however they did not follow any sessions.

Anthropometry data of patients

From Anthropometry, there was no significant difference between groups
in body weight, BMI, visceral fat level, body fat percentage and fat mass decreasing
with stage of dementia. But this study found both in underweight (10%) and
overweight (34%). From result in Table 5.6, shown severe group was more prominent
in the underweight (31%) agree with Grundman et al., 1996[22]. They said, the mesial
temporal cortex (MTC) of patients with AD is atrophied is atrophied compared with
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normal. It associated with lower BMI and low cognitive function because MTC plays
a fundamental role in eating behavior, memory, and emotions changes in MTC could
contribute to weight loss through changes in eating behavior or cognitive and
behavioral impairment. While overweight was found in mild group (45.6%).

From waist circumferences, More than fifty percent of all groups even
severe group had abdominal obesity. (63% of subjects)

This study found that some patients were more likely to consume dessert
and drank coffee between meals whereas some consumed less protein intake.

This result agree with the study of Martha Clare Morris, et al [23] which
found that the average of nutrient intakes among the AD patients fell within the
recommendation ranges but the high range of carbohydrate was alarming.

Some study said AD patients loss 5% or more of body weight compared
with control. Patients with dementia show an increased preference for sweet foods,
leading to high intake of carbohydrates and less proteins (Mungas D et al., 1990;
Keene and Hope, 1997) [24].

6.4 Biochemical data of AD patient

Most of blood biochemical analyses were within the reference ranges (FBS
and lipid profiles; total cholesterol, HDL-C, LDL-C and TG) some previous study
found an association between diabetes and the composite outcome of Alzheimer's
disease, but this study not found. FBS in all group are which in reference range. Some
significant clinical markers (Hb, Hct, and serum Alb) were found to be lower than the
reference ranges and significantly differences from the mild and moderate group (11.8
g/dL; 35.6 % and 34.8 g/L, all p values < 0.05, respectively).

The significant difference was not found between groups in all nutrients.
However, the average levels of vitamin C in all groups and folate in mild and
moderate groups were within the reference ranges. Other vitamin levels in three study
groups were higher than the reference values especially vitamin E and B12 were over

in mild group. Folate and vitamin E were surprisingly found to be higher in severe

group.
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From previous study, vitamin A and B-carotene have been reported to be
lower in AD patients, and these vitamins have been clinically shown to slow the
progression of dementia [28]. Ono K, Yamada M. found the inhibitory effects of
vitamin A and B-carotene on the oligomerization of AP40 and AP42 in vitro.The
deposition of amyloid B-protein (AP) in the brain is an invariant feature of Alzheimer's
disease (AD). Vitamin A, which has been traditionally considered an anti-oxidant
compound, plays a role in maintaining higher function in the central nervous system.
In this study vitamin A in the mild and moderate group were higher than reference
range but in the severe group was slightly decrease according to the progression [29].

Vitamin Bl (Thiamine) levels and the activity of thiamine-dependent
enzymes are reduced in the brains and peripheral tissues of AD patients. This study
shown high level of vitamin B1 in the mild group and slightly according to the stage
associated with previous study of Lu'o'ng Kv and Nguyen LT. They found the
relationship between thiamine and AD pathology [30].

Vitamin C and Vitamin E is a dietary compound that functions as an
antioxidant scavenging toxic free radicals. Evidence that free radicals may contribute
to the pathological processes of cognitive impairment including AD [31-32]. In this
study we cannot exclude AD patient who take vitamin supplement. The result shown
high vitamin E level in the mild and severe groups. Boothby LA and Doering PL
suggests that, Vitamin E supplements should not be recommended for primary or
secondary prevention of AD. Although the risks of taking high doses of vitamin C are
lower than those with vitamin E, the lack of consistent efficacy data for vitamin C in

preventing or treating AD should discourage its routine use for this purpose [32].

6.6 Dietary assessment

Dietary assessment from 24hr-recall, there were no significant differences
in energy and nutrient intakes between groups. Mild group had a highest daily energy
intake (1632.3+717.9) with 95%DRI. Severe group on the other hand, had the highest
dietary protein intakes (70.9+£39.1).
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The study found that their iron status decreased according to their stage of
dementia. Vitamins and antioxidants intake in moderate group tended to be lower than
other groups but a significant difference was not found. Beta-carotene was highest in
severe group which correlated with their blood beta-carotene level.

The average dietary intake per day was not correlated with the MNA score,
but this result may be correlated with group of the disease itself. This parameter could
perhaps be better assessed with a larger sample or longer follow up.

Riviere and colleagues (Riviere et al., 2001) [24] investigated whether a
nutritional education program can prevent weight loss in AD patients in 12-month
follow-up. Subjects were divided into two groups. 151 Alzheimer’s disease patients
and their caregivers were enrolled to follow 9 nutritional sessions of one hour each,
over one year intervention. Alzheimer’s disease patients and their caregivers were
constituted a control group that was offered advice provided in a normal follow-up
however they did not follow any sessions. They found that the nutritional status
(MNA) was maintained in the intervention group (0.3+£2.6) whereas it decreased
significantly in the control group (-1.0+£3.4). However, the percentage of patients with
significant weight loss is decreased. These results suggested that a nutritional
educational program intended for caregivers of Alzheimer’s disease patients could
have a positive effect on patients’ weight and cognitive function. The studies from
Brodaty (Brodaty and Carers, 1992) [26] and Mittelman et al. (1993) [27] also
confirmed the effectiveness of such interventions. It is clearly say that caregiver
intervention programs can improve caregiver knowledge, quality of life for the
caregiver and decrease caregiver burden. Therefore, Implementing nutrition education
program could have a positive effect on weight and overall on nutritional status in
patients with Alzheimer’s disease. As it improved caregivers’ knowledge on nutrition
and Alzheimer’s disease resulted in the modification of dietary habits and positive
impact on the BMI of patients with Alzheimer’s disease. In addition, oral nutritional
supplementation should be part of the usual diet of these patients, as the additional
nutrients provided can contribute to an improved nutritional status (Spindler et al,
1996) [28]. Thus, nutritional education program and oral nutritional supplementation
are shown to be effective in improving nutritional status of patients with Alzheimer’s

disease. Further studies are needed to be done in this area of study.
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CHAPTER VII
CONCLUSION

The objective of the present study was to determine the nutritional status
among Thai AD patients, determine the relationship between nutritional status,
vitamin and antioxidant levels and determine the prevalence of malnutrition and stages
of Alzheimer’s disease.

A cross-sectional study of 136 Thai AD patients in memory and geriatric
outpatient clinic were conducted at Ramathibodi Hospital.

Staging of dementia severity was assessed by means of the Global
Deterioration Scale (GDS). Nutritional status was assessed by Mini nutritional
assessment (MNA), Anthropometric measurements [body mass index (BMI), waist
circumference, and bioelectrical impedance analysis (BIA)]. Blood biochemical
analysis included general (Hb, Hct, serum albumin, FBS and lipid profiles; total
cholesterol, HDL-C, LDL-C and TG) and specific (vitamin A, B1, B12, C, E, beta-
carotene and folate) determinants of clinical and nutritional status.

The results from the study, showed that

1. Most of AD patients were in moderate AD group (47.1%), mild AD
group (33.8%), and severe AD group (19.1%) respectively according to dementia
severity from GDS scores

2. Most of malnutrition was in severe group (50%). An increased risk of
malnutrition was also found in moderate group (57.8%). The mean MNA in severe
group was significant lower than in those mild and moderate groups (P < 0.05)

3. From Anthropometry, there was no significant difference between
groups in body weight, BMI, visceral fat level, body fat percentage and fat mass
decreasing with stage of dementia.

4. From BMI, nutritional status of Thai AD patients was both in
underweight (10%) and overweight (34%). Severe group was more prominent in the

underweight (31%), whereas overweight was found in mild group (45.6%).
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5. From waist circumferences, More than fifty percent of all groups even
severe group had abdominal obesity. (63% of subjects)

6. Most of blood biochemical analyses were within the reference ranges
(FBS and lipid profiles; total cholesterol, HDL-C, LDL-C and TG), however some
significant clinical markers (Hb, Hct, and serum Alb) were found to be lower than the
reference ranges and significantly differences from the mild and moderate group (11.8
g/dL; 35.6 % and 34.8 g/L, all p values < 0.05, respectively).

7. The significant difference was not found between groups in all nutrients.
However, the average levels of vitamin C in all groups and folate in mild and
moderate groups were within the reference ranges. Other vitamin levels in three study
groups were higher than the reference values especially vitamin E and B12 were over
in mild group. Folate and vitamin E were surprisingly found to be higher in severe
group.

8. Dietary assessment from 24hr-recall, there were no significant
differences in energy and nutrient intakes between groups. Mild group had a highest
daily energy intake (1632.3 + 717.9) with 95%DRI. Severe group on the other hand,
had the highest dietary protein intakes (70.9 + 39.1).

9. The study found that their iron status decreased according to their stage
of dementia. Vitamins and antioxidants intake in moderate group tended to be lower
than other groups but a significant difference was not found. Beta-carotene was
highest in severe group which correlated with their blood beta-carotene level.

10. This finding is useful to create an appropriate guideline to providing
nutrition assessment and management to improve quality of life of Alzheimer's

patients.

Recommendations for further study

1. The findings of high levels of serum vitamins were necessary to verify
in order to create an overall nutritional strategy for AD treatment.

2. Further study is needed in order to find the cause of elevated level of

vitamins and anti-oxidant
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3. Apply for use as a guideline to providing nutrition management among
Alzheimer’s disease to prevent malnutrition.

4. Develop model for nutrition education for caregivers to improve quality
of life of Alzheimer's patient. For other people who interested in health care.

5. Oral nutritional supplementation should be part of the usual diet of these
patients, as the additional nutrients provided can contribute to an improved nutritional
status.

Limitation of this study

1. Primary This study was conducted in the Faculty of Medicine,
Ramathibodi Hospital, the subjects were selected group. Caregivers are considerably
take care their AD patients.

2. AD patients who take supplement should be excluding from the study.

3. Data from some caregivers was bias.

4. 24-hour recall is not considered to be representative of habitual diet at
an individual level. Some details were missing, recall of intake over a longer time

period due to the limitations of memory.
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Global Deterioration Scale (GDS) (Cont.)
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Global Deterioration Scale (GDS) (Cont.)
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cognitive

decline
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