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Effects of exercise and nutrition education programs on
motor function and eating habit in mild dementia patients
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The purpose of this study was to investigate the effects of physical ac-
tivity and nutrition education programs on mild dementia patients with
changes in exercise function and eating habits. \We examined the ef-
fects of pre and post program on 23 old patients with dementia who
were diagnosed with menarche or mild dementia with the permission
of the dementia center in Incheon city and visited from April to July
2017. The Mini-Mental State Examination score of the subjects in this
study was 19.68 +3.25, consisting of mild dementia patients. After per-
forming the program for 16 weeks, the senior fitness test showed a sig-
nificant change in the arm curl test, chair sit-and-reach test, and 2-min
step test, and a total score of mini nutrition assessment increased from
19.16 to 21.0. In particular, in a level 2 evaluation, which contains more

INTRODUCTION

Hereditary factors, lifestyle, natural environment, sociocultural
environment, physical performance, nutritional factors, and medi-
cal care are suggested as various factors that contribute to healthy
longevity. Among these, it is known that lifestyle and nutritional
factors affect more than 50% of successful aging (Gaudreau et al.,
2007; Ozaki et al., 2007).

Among the aging population over 65 years in Korea, 9.58%
(610,000 people) are dementia patients as of 2014, and it this is
expected to increase to 10.39% (840,000 people) by 2020 and
15.06% (2,170,000 people) by 2050 (Korea National Statistical
Office, 2011). This is not only a problem in Korea, as more than
36 million people are affected by dementia around the world.
Considering the global population’s aging trend and high burden
of disease, it can be said that this is a significant economic and so-

details such as the condition of taking drugs, number of daily meals,
protein food intake condition, intake of vegetables, fruit, and water,
whether one can eat alone, and evaluation of nutritive condition, a sig-
nificant increase from 9.78 to 11.28 was verified. There is a significant
increase in nutrition condition recovery as a result of nutrition educa-
tion. In comparing pre and post program, a significant result was con-
firmed, and there was significance to provide the basic empirical data
for the exercise and dietary life nutritional education of mild dementia
patients.

Keywords: Mild dementia patient, Exercise, Nutritional education,
Exercise function, Eating habits

cial problem in the world (American Psychiatric Association, 2013).

Dementia is a group of acquired diseases that present as clinically
significant defects in cognitive function, and it is included in neu-
rocognitive disorders in the Diagnostic and Statistical Manual of
Mental Disorders-5 (Todde et al., 2016). Alzheimer disease, which
is the most common cause of dementia, shows a prevalence rate of
5%-10% in the aging population over 65 years, and it causes cog-
nitive decline which progresses gradually, along with difficulty in
performing daily life activities and changes in behavior and mood.

As bed rest time gets longer according to the decline in physical
activities due to physical changes in the old people with dementia,
there is exposure to constipation and bedsores, a decrease in appe-
tite, and increase in indigestion (Kwong et al., 2009) as well as
pneumonia and infectious diseases (Kim et al., 2011). It is also re-
ported that there is an increasing danger of fractures (Landi et al.,
2010) as a result of decreasing muscular strength and weakening
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of joints, and the progression of dementia occurs rapidly (Blondell
etal., 2014).

In addition to this, among the nutritional problems that de-
mentia patients have, malnutrition and weight loss are severe
compared to the healthy old peoples (Gillette-Guyonnet et al.,
2000). This kind of malnutrition is shown in a lack of ability to
express desires such as hunger and an increasing lack of awareness
about the need to take care of oneself (Orsitto et al., 2009). Also,
inadequate nutrition and the abnormal nutrition conditions of the
old people with dementia affect physical activities (Cugusi et al.,
2014). As a result of that, it is the reason for a vicious cycle of
health conditions, so parallel education about physical activity
and nutrition is important.

Much previous research shows that guidelines for life including
a healthy diet and regular exercise protect against dementia (Bar-
nard et al., 2014). Healthy meals lower the risk of getting demen-
tia in old age (Eskelinen et al., 2011). It has been reported that in
the case of ingesting high calories (Luchsinger et al., 2002) or be-
ing overweight (Gustafson et al., 2003), the danger of Alzheimer
type dementia increases. Also, research on oral supplements to
solve the problem of the extreme malnutrition shown in severe
dementia patients is in progress, but there is not enough research
about how to provide nutrition treatment for mild dementia pa-
tients. In the case of dementia patients at a serious level in a facili-
ty, nutrition management is performed in the facility; on the oth-
er hand, education and management for mild dementia patients
are not sufficient. To protect against dementia on the national lev-
el and to reduce medical expenses, education and treatment for
mild dementia patients who are in the early stages of dementia are
considered very important.

This research examines the influences on exercise function and
change in eating habits with combined education in parallel with
physical activity and a nutrition education program for mild de-
mentia patients and tries to provide the basic data to develop a
comprehensive education program for mild dementia patients
with this.

MATERIALS AND METHODS

After getting approval from a dementia center for the old peo-
ples in Incheon city, we visited there from April to July 2017 and
performed a body composition and fitness check for 23 old pa-
tients who were diagnosed as having super mild or mild demen-
tia. After performing an exercise program and nutrition education
for 16 weeks, we completed the verification of effectiveness re-
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Table 1. Distribution of the subjects

Variable Mean+SD
Age (yr) 835+49
Height (cm) 148.77+7.75
Wight (kg) 7276+11.20
WHR (%) 0.94+0.07
Body mass index (kg/m?) 2505+5.41
MMSE-K (points) 19.68+3.25

SD, standard deviation; WHR, waist-to-hip ratio; MMSE-K, Korean version of
Mini-Mental State Examination.

garding physical health function and change in eating habits.

Subjects

The targets of this study are old patients with mild dementia
who are using a dementia center for the old people in Incheon
city, and it was petformed for 23 old patients who were diagnosed
as having super mild or mild dementia (Table 1). They were old
patients who recently experienced cognitive disorders and emo-
tional disorders, and the range of mild dementia was shown to be
scores from 15 to 23 in the Mini-Mental State Examination
(MMSE). We explained the purpose and goal of the research to
the organization chief at the old dementia center and asked for co-
operation. The patients themselves or their guardians listened to
the explanation of the study’s purpose, and the targets for the sur-
vey were selected from those who agreed to participate in writing.

Exercise program

A fine motor exercise program for the old people with mild de-
mentia is composed of stretching, the main exercise, and cooling
down. The main exercise is classified by the goal of the fine motor
exercise, stretching, and coordination exercise such as sensory-mo-
tor and manipulative exercise, and the level of difficulty, which
progressed by exercise period, is divided into three levels and is
gradually increased. In addition to this, we used music to help
people to adjust to the program without getting bored and to en-
joy the program. We also composed an exercise program for the
targets to continue the exercise habit by themselves even after the
program was over. The exercise program ran for 1 hr 5 times a
week, and was conducted by a visiting professional exercise in-
structor twice a week and by an instructor in the organization.
The detailed program composition is as follows in Table 2.

Senior fitness test

This study performed a senior fitness test, or SFT, to verify the
exercise function. In accordance with Rikli and Jones (1999), we
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Table 2. Composition of exercise program for mild dementia

Classification Purpose Exercise movement by step Time period Duration of time
\Warm-up exercise Stretching Right and left extension of waist 1-8 Weeks 5min
Shoulders
Elbows
Fingers
Pushing palm
Tapping
Main exercise Emotional exercise Grabbing an object 1-2 Weeks 25min
Roll a tool with palm 3-5Weeks
Roll a tool with sole of foot
Moving arm by grabbing an object 6-8 Weeks
Manipulative exercise Shifting a ball right — left — right 1-2 Weeks
Grab a ball with two fingers 3-5 Weeks
Grab a ball after throwing it
Roll a ball 6-8 Weeks
Exchange a ball with a partner
Coordination exercise Push with a ring finger 1-2 Weeks
Move toes
Make a diagonal pattern of both hands 3-5Weeks
Rock-paper-scissors
Make symmetry of rock-paper-scissors 6-8 Weeks
Crumple newspaper with hands
Crumple newspaper with feet
Recreation Throw balls into basin as many as possible 1-2 Weeks
Dart play — throw a ball and hit a stood-up paper cup
Relay — pile paper cups 3-5 Weeks
Move balls
Hit an object by covering eyes with a towel
Bowling play —roll a ball and hit a stood-up paper cup 6-8 Weeks
Drop-the-handkerchief game
Cool-down exercise Stretching Repetition of warm-up exercise 1-8 Weeks 10 min

Talk about today's exercise

used the following tests at the beginning of the study and after 16 ing household and other activities involving lifting and carrying

weeks. things such as groceries, suitcases, and grandchildren.
Description: It consists of the number of biceps curls that can

30-sec chair stand test be completed in 30 sec while holding a hand weight of 5 pounds

Purpose: To assess the lower-body strength needed for numer-
ous tasks such as climbing stairs, walking, and getting out of a
chait, bathtub, or car (increased ability in performing this exercise
may reduce the possibility of falling).

Description: It consists of the number of times the patient
comes to a full standing position from a seated position in 30 sec
with arms folded across the chest.

30-sec arm curl test
Purpose: To assess the upper-body strength needed for perform-

90 http:/www.e-jerorg

(2.3 kg) for women.

2-min step test

Purpose: This is an alternative aerobic endurance test to be used
when time restraints and/or space limitations impede administer-
ing the 6-min walk test.

Description: It consists of a number of full steps completed in 2
min, raising each knee to a point midway between the patella and
the iliac crest; the score is the number of times the right knee
reaches the required height.

https://doi.org/10.12965/jer.1836632.316
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Chair sit-and-reach test

Purpose: To assess lower-body flexibility, which is important for
good posture, normal gait patterns, and various mobility tasks,
such as getting in and out of a bathtub or car.

Description: The patient is seated in a chair with legs extended.
Hefshe is instructed to keep their back straight and reach the toes
with both hands. The number of inches (cm) between the extend-
ed fingers and the tips of the toes are measured.

Back scratch test

Purpose: To assess upper-body (shoulder) flexibility, which is
important in tasks such as combing one’s hair, putting on over-
head garments, and reaching for a seat belt.

Description: The patient puts one hand over the same shoulder
with the palm touching the back and reached down the back. He/
she places the other hand up the back from the waist with the palm
facing outwards. Pointing the middle fingers of each hand towards
each other, patient tries to touch the fingers of each hand in the
middle of the back. The number of inches (cm) between the ex-
tended middle fingers are measured. The test is always done with
the right hand over the shoulder and the left behind the back.

8-foot up and go test

Purpose: To assess the agility and dynamic balance that is im-
portant in tasks that require quick maneuvering, such as getting
off a bus in time, getting up to attend to something in the kitch-
en, going to the bathroom, or answering the phone.

Description: It is the number of seconds required to rise from a
seated position, walk 8 feet (2.4 m), turn, and resume the seated
position.

Mini nutrition assessment

We conducted the MNA to search for the possibility of malnu-
trition in the old peoples, using a checklist first developed in Eu-
rope (Vellas et al., 2005). This checklist is composed of a basic
evaluation with six questions and level 2 evaluation with 12 ques-
tions. The basic evaluation part has general questions about
weight, changes in meal size, body mass index, physical activity,
and mental problems. The level 2 evaluation includes more de-
tailed items such as drugs taken, the number of daily meals, pro-
tein food intake condition, intake of vegetables, fruit, and water,
whether one can eat alone, and evaluation of nutritional condi-
tions. For each question, a score of 0, 0.5, 1, 2 is given according
to the options, and the basic evaluation is 14 points, and level 2
evaluation is 16 points, on a scale of 30 points in total. If the total
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score is above 23.5, it is normal. If it is above 17 and below 23.5,
it is at risk for malnutrition, and if it is less than 17, it is judged
to be malnourished.

Nutrition education

Nutrition education was given 16 times, once a week, and each
education session lasted for 20 min. The main contents of nutri-
tion education were divided into four fields: the concept of health,
proper eating habits, nutrition and nutrients, and the problems of
hyper nutrition and nutrient deficiency. In the concept of health,
contents about the definition of health and the importance of ex-
ercise and taking nutrition were included. Also, in proper eating
habits, contents about the importance of breakfast and a balanced
diet, and in nutrition and nutrients, contents about each kind of
nutrition and role, food supply, sugar, sodium, trans fat, and read-
ing nutrition labeling are included. Other than this, considering
that the targets are the disabled, we asked questions about health
and nutrition while conducting the exercise program every day,
and continuously progressed the rechecking time about nutrition
education contents.

Data analysis

The data was analyzed with the IBM SPSS Statistics ver. 23.0
(IBM Co., Armonk, NY, USA) program. All measured values are
marked with mean+ standard deviation and frequency. We used a
paired r-test for effect before and after executing the program and
verified the significance around the level of P <0.05.

RESULTS

SFT change
The SFT changes of participants after applying the exercise and
nutrition education program are as follows in Tables 3 and 4. Af-

Table 3. Change of senior fitness test at pre- and postintervention

Variable Pre Post Pvalue
1086+2.01 10.38+1.24 0234

12.35+7.89 14.05+6.80 0.001***

Chair stand test (number in 30 sec)
Arm curl test (number in 30 sec)

2-min step test (m) 682+157 749+162 0.001***
Chair sit-and-reach test 264+0.74 -141+144 0003
(cm from fingers to toe)

Back scratch test -1820+1.42 -1822+2.45 0.341

(cm between middle fingers)

8-Foot up and go test (sec) 998+1.01 952+064 0.841

Values are presented as mean + standard deviation.
**P<0.01. ***P<0.001.

http://www.e-jerorg 91



Cho MS and Kim JY e Exercise and nutritional education program for mild dementia

J

Table 4. Change of mini-nutrition assessment at pre- and postintervention

Score Pre Post Pvalue
Basic test score (< 14) 9.48+2.37 9.69+2.57 0.855

Secondary test score (< 16) 9.78+2.12 11.28+2.03 0.004**
Total score (<30) 19.16+3.76 21.07+4.12 0.010**

Values are presented as mean + standard deviation.
**p<0.01.

ter performing the program for 16 weeks, we confirmed signifi-
cant changes in the arm curl test (P <0.001), chair sit-and-reach
test (P <0.003), and 2-min step test (P <0.001).

MNA change

The total score of MNA increased significantly from 19.16 to
21.07 before and after the subjects participated in the program
(P <0.010). In particular, in the level 2 evaluation that contains
more detailed items such as drug taking condition, number of
daily meals, protein food intake condition, intake of vegetables,
fruit, and water, whether one can eat alone, and evaluation of nu-

tritional conditions, there was a significant increase from 9.78 to
11.28 (P <0.010).

DISCUSSION

This study performed research on exercise function and change
in eating habits according to the application of exercise and a nu-
trition education program with the target of 23 old patients diag-
nosed with mild dementia, which falls under MMSE scores from
15 to 23.

The purpose of the exercise program used in this study is thera-
peutic exercise for mild dementia patients. After applying the
program for 8 weeks to mild dementia patients, it was reported
that there was a significant increase in the ability to perform daily
life activities (Chot et al., 2018). In addition, the SFT, which was
used as an index of exercise function, includes lower limb muscles,
upper limb muscles, cardiovascular endurance, flexibility in the
upper and lower limbs, and the examination of quickness/balance.
The SFT is evidence data from measuring more than 7,000 old
men and women from 60 to 94 years old in 268 places in 21
countries in the world, and a normative score was formed, and the
validity and reliability of this examination were reported (Rikli
and Jones, 1999). This does not need special types of equipment
and performance, and scoring of this examination is easy, and it is
widely used as a safe method to measure the fitness of the old peo-

ple.
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As a result of the SFT in this study, there was a significant in-
crease in the arm curl test (P <0.001), chair sit-and-reach test (P <
0.003), and 2-min step test (P <0.001). In other words, it means
an increase in the functions of upper limb muscles, flexibility, and
endurance. Marmeleira et al. (2017) reported that exercise ability
is remarkably low in the old people with a cognitive disorder, and
functional disorders such as falls and health issues are shown. In a
study by Todde et al. (2016) which ran parallel with regular exer-
cise for 12 weeks for the target of the old people over 65 years old,
a significant increase in function in all items was reported, except
for the 8-foot up and go test, and this supports the results of this
study. The effect of regular exercise is not influenced by the level
of cognitive disorder. When exercise is performed under a profes-
sional guide’s supervision, it is reported that exercise for more
than 60 min 2 or 3 times a week is helpful to improve physical
function (Lam et al., 2018). It is also reported that regular physi-
cal activity decreases the danger of Alzheimer type dementia (Lar-
son et al., 2006), and improves blood flow and oxygen delivery by
maintaining the brain function (Rogers et al., 1990). By suppress-
ing the loss of hippocampal formation of tissue in the brain where
aging progresses, the cognitive function of the old people im-
proved (Colcombe and Kramer, 2003; Kramer and Colcombe,
2018).

By comparing this to the advanced study, this is a positive
study result that can verify that the exercise program applied to
this study, which is composed of fine motor exercise and stretch-
ing, and a phased program of coordination exercise is a proper
program for the old people with dementia.

In the case of old patients with dementia, the frequency of mal-
nutrition is higher than for normal old people, and this has an in-
fluence on complications, morbidity, and death rate later (Izawa et
al., 2006). In effect, as in the study of Orsitto et al. (2009), mal-
nutrition and the danger of malnutrition were high in people
with mild cognitive disorder and the old people with dementia in
MNA. Malara et al. (2014) reported that there was a significant
correlation between MNA and MMSE. As a result of MNA con-
ducted on patients with a mild cognitive disorder according to
the MMSE, it was 19.16, which corresponds to the malnutrition
risk group, and it increased significantly to 21.07 after executing
nutrition education for 16 weeks. In addition, in a level 2 evalua-
tion, which contains more details such as the condition of taking
drugs, number of daily meals, protein food intake condition, in-
take condition of vegetables, fruit, and water, whether one can eat
alone, and evaluation of nutritive condition, there was a signifi-
cant increase from 9.78 to 11.28. Although this score corresponds
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to the danger of malnutrition, this can be a positive result that can
explain the possibility of protecting against malnutrition by con-
stantly performing the education program.

Physical composition and physical conditions such as weight
loss significantly influence the improper nutrition condition of
the old people with dementia (Cugusi et al., 2014; Kramer and
Colcombe, 2018). Also, physical function and nutrition condition
influence cognitive ability (Rahman et al., 2007). As a result of
conducting the regular physical activity program and nutrition
education for mild dementia patients, there was a significant in-
crease in upper limb muscle strength, flexibility, and endurance.
As a result of nutrition education performed in addition to this,
there was a significant increase in nutrition condition, although it
corresponds to the danger of malnutrition. Although we did not
analyze various and influence factors that affect cognitive function,
physical function, and nutrition or make a comparison with a
control group, we were able to verify significant results by com-
paring before and after the program. It has significance to provide
exercise for mild dementia patients and basic empirical data of di-
etary life nutrition education. We tried to contribute to making a
comprehensive health program for mild dementia patients includ-
ing the contents above.
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