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Abstract
The objective of this Quasi-experimental research was to examine the effect of Neurobic Exercise on the Memory
Enhancement in the Elderly people suffering from Dementia. During January to September 2012, twenty two female older
adults suffering from dementia who were residing at Mitraparpsongkoh Foundation, PathumThani Province in Thailand,
were purposively selected to participate in this research. Selected participants were involved in Neurobic Exercise
Program on every 2 days continuously for 4 weeks. The instruments consisted of a Demographic Data Form, the
Mini-Mental State Examination- Thai 2002, the Memory test and a Neurobic Exercise Program. The reliability of the
Mini-Mental State Examination- Thai 2002 and the memory test using Kuder- Richadson 20 were.89 and .81 respectively.
Data were analyzed using descriptive statistics and Paired t-test. The results revealed that the average memory scores of
the experimental group after receiving the Neurobic Exercise Program were statistically and significantly higher than
before receiving the Neurobic Exercise Program at a level of p < .001. The results of this study could be used as guidelines
by health care providers in enhancing the memory retention of the elderly people suffering from dementia and delaying the
deterioration of the brain.
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1 Background
It has been revealed that the number of elderly people suffering from Dementia is rapidly increasing in the present World.
The risk of this disease occurs around the age of 60 years and will be doubled in every 5 years by increasing 20 percent in
the age of 80 years old and 35 percent in the elders over 85 years old [1]. The memory decline in normal ageing related to
the reduction of 2,000 million of neurons and 40% of the brain damage involved in forming memories [2]. The Elderly
people suffering from dementia have been found of the death of neurons at cortex and hippocampus, an area that produces
the chemical acetylcholine which facilitates learning and memory [3]. Therefore, the number of dementia patients is higher
among the elderly.
The change of the population structure of the ageing population shows the number of people with dementia is increasing as
the population gets older. In Thailand, it is estimated that the number of elderly people suffering from Dementia is set to be
doubled within the next 20 years, from 229,000 to 450,000 and could exceed one million within the next 50 years [4]. The
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mechanism of dementia is gradually progressing. The sufferers will find difficult to live with others due to the memory
deficit, losing their ability to make decisions, personality problems and inability to carry out their daily routine activities.
Eventually, the sufferers become totally dependents of their family and carers. Because of the behavioral problems and the
physical impairments of the elderly with dementia, they become a burden to the caregivers and as a result the caregivers
often feel depressive [5]. Moreover, the elderly with dementia needed more time of caring from the caregivers, depending
on their cognitive status. The sufferers will require close attention. The cost for the caregivers is estimated about 4,0006,000 baths per month [6]. If one of the family members has to resign from job to be the caregiver, the loss of income will
cause a domestic economic crisis. Therefore, the dementia condition significantly contributes to financial and human
costs. In USA, the costs are estimated at US$604 billion per year [7].
It is clear that the condition of dementia affects the quality of life of the sufferers. Therefore, the prevention and the
delaying of dementia need to be seriously considered. The two treatments that can alleviate the development of dementia
are use of pharmacologic and non pharmacologic treatments. Non-pharmacologic methods are reality orientation,
cognitive training and reminiscence [8]. Reality orientation involves giving regular information to elderly people with
dementia about times, place to keep them orientated. Cognitive training can improve memory, language and problemsolving ability among the elderly with dementia [8]. In addition, Reminiscence enhanced the cognitive ability by using past
experiences of the elders such as pictures, music and important persons are brought into their current thoughts [9].
Moreover, the study of the memory training program found memory training program was effective in improving memory
in the elders [10]. Exercise or physical activity such as walking, swimming, etc. can slow down the memory impairment in
the elderly with dementia because the regular exercise increases the blood flows to the brain that encourages the
development of new brain cells. In Australia it was found that the physical activity provided a modest improvement in
cognition over an 18-month follow-up period [11].
Neurobic exercise, a unique brain exercise program based on the latest findings of scientific research [12]. The brain
exercise program is presenting the combinations of physical senses, including vision, hearing, taste, smell, touch as well as
an emotional sense with changing the daily routine regularly. It stimulates neural activity to strengthen and grow brain
cells continuously. Neurobics activate neural systems to work and increases blood supply to the brain [12]. Neurobic
exercise involves directly with the cortex and hippocampus, located at medial temporal lobe that acts as a temporary store
for new information [12] and then gradually transfers to permanent storage in the cortex. The sense of smell is involved in
emotional memory and store information to improve the memory [13]. In addition, Neurobic exercise stimulates pattern of
neural activity that creates direct connections between different brain areas, especially cerebral cortex [12, 13]. Cerebral
cortex is the highest developed part of the human brain. It consists of a large number of different areas, each specialized to
retrieve, encode and store information from all senses. Furthermore the connections in the areas of cerebral cortex consist
of hundreds of neural pathways, which can store memories in limitless combinations, which is due to the complex system
and the number of possible combinations of brain’s vast path ways [13]. Neurobic exercise helps stimulate the nerve cells to
produce natural brain nutrients, called neurotrophins that can increase the size and complexity of dendrites to stay
younger, and stronger, and improve memory retention [12].

Purposes of the study
To compare the memory scores in the elderly with dementia before and after receiving the Neurobic Exercise.

Hypothesis of the study
Memory scores of the experimental group after receiving the Neurobic Exercise to be higher than before receiving the
Neurobic Exercise.
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Inclusion criteria
1) Ability to communicate and understand communication
2) No significant history of psychotropic agents at least 1 week prior to the experiment
3) Not involved in any type of exercises
4) Meeting criteria for dementia; scoring less than or equal 14 in the elders who illiterate, scoring less than or equal
17 in the elders who graduated primary school and scoring less than or equal 22 in the elders who graduated
higher than primary school on the Mini-Mental State Examination - Thai 2002.
5) No depressive symptoms which would make reliable assessments difficult, evaluated by depressive evaluation
form which should be less than 5 out of 9.
6) Willing to participate in the experiment.

Instruments
The instruments used in this research were data collection instruments and research instruments:
1) Data collection instruments consisted of a Demographic Data Form, the Depression test, the Mini-Mental State
Examination- Thai 2002 and the Memory test
2) Research instrument consisted of a Neurobic Exercise Program

Validity and reliability
The validity of Neurobic Exercise Program was verified by experts. The correction was done as suggested by them. The
program was trialed afterwards with the elders similar to the sample group at Thanyaburi Home for the Destitute (Women)
to evaluate the true application and objectivity of the language. Kuder-Richadson: KR 20 shows reliabilityof the
Mini-Mental State Examination-Thai 2002, the Memory test at.89and .81 respectively.

Data collection procedures
1) Preceded the data collection by selecting the sample group by a purposive sampling method from the older
females suffering from dementia that fitted the inclusion criteria of the experimental group.
2) The researcher explained the purpose and details of the research and requested their cooperation in the research
using the declaration of participation in the research and informed the experimental group of the protection of
their right in participating in the research.
3) The research explained that the MMSE –Thai 2002 and the Memory tests would be performed on the elders prior
to Neurobic Exercise Program.
4) Divided the experimental members into 2 groups with 11 members in each group.
5) Members in each group received Neurobic Exercise Program by using 6 senses such as seeing, hearing, tasting,
smelling, touching and emotional sense in combining two or more senses a day. For example: listening and
smelling, touching and seeing or smelling, seeing and tasting as well as playing card, digits recall, calculating in
mind, asking time and place, phrase repetition and identifying photos. In addition, they were subjected to indulge
their daily routine activities such as brushing teeth, writing, combing and eating with an unfamiliar hand or
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changing the sequence of daily activities. For example: having dinner before taking a shower or changing the
places where they usually have their meals.
6) Neurobic Exercise Program was given to the experimental group on every 2 days continuously for 4 weeks by
researcher. The researcher conducted the training session for 60 minutes.
7) After the completion of the Neurobic Exercise Program, the MMSE –Thai 2002 and the Memory tests were
performed.

Data analysis
The data were analyzed as follow:
1) Using descriptive statistics in a Demographic Data
2) Compare the differences of means scores before and after receiving Neurobic Exercise Program of the
experimental group with Dependent T-Test for Paired Samples.

3 Results
The results revealed that: After receiving the Neurobic Exercise program, the average memory scores of the experimental
group were statistically and significantly higher than before receiving as presented in Table 1, 2, 3 and 4.
Table 1. Comparing the Difference in Mean Memory Score for the Experimental Group Using the Mini-Mental State
Examination - Thai 2002.
Memory score
Experimental group

x

S. D

Before receiving theNeurobic Exercise Program

14.77

4.36

After receiving theNeurobic Exercise Program

20.14

3.99

t

P

-6.876

.000***

***p < .001.

The data on table 1 reveals that the average memory scores of the experimental group after receiving the Neurobic
Exercise were statistically and significantly higher than before receiving the Neurobic Exercise Program at a level of
p < .001.
Table 1. Comparing the Difference in Mean Memory Score for the Experimental Group Using the Memory Test
Memory score
Experimental group

x

S. D

Before receiving theNeurobic Exercise Program

27.68

8.68

After receiving theNeurobic Exercise Program

35.95

5.62

t

P

-7.750

.000***

***p < .001.

The data on Table 2 reveals that the average memory scores of the experimental group after receiving the Neurobic
Exercise Program were statistically and significantly higher than before receiving the Neurobic Exercise Program at a
level of p < .001.
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Table 3. Comparing the Differences in Mean Memory Score on Memory Aspects for the Experimental Group Using
the Mini-Mental State Examination - Thai 2002.
Aspects of Memory

Scores
Before experiment

After experiment

Orientation for time (5marks)

2

4.14

Orientation for place (5 marks)

2.14

3.72

Registration (3 marks)

2.23

2.55

Attention / calculation (5 marks)

1.09

1.55

Recall (3 marks)

1.18

1.41

Naming (2 marks)

1.95

2.00

Repetition (1 mark)

0.23

0.77

Verbal command (3marks)

2.95

3.00

Written command (1 mark )

0.59

0.59

Writing (1 mark)

0.36

0.36

Visuoconstruction (1 mark)

0.05

0.05

Average scores

14.77

20.14

The data on Table 3 reveals that the average memory scores of the experimental group in aspects of orientation for time,
orientation for place, registration , attention / calculation , recall and repetition after receiving the Neurobic Exercise were
higher than before receiving the Neurobic Exercise Program.
Table 4. Comparing the Differences in Mean Memory Score on Memory Aspects for the Experimental Group Using
the Memory Test.
Aspects of Memory

Scores
Before experiment

After experiment

Face and name recall (5 marks )

1.41

3.95

Digits recall (5 marks)

3.77

4.86

The words clustering (5 marks)

4.09

4.68

Drawing the assigned (5 marks)

2.32

2.32

Scanning main ideas from reading(10 marks)

3.91

5.87

Scanning main ideas from listening(10 marks)

3.82

4.50

Items storing (10 marks)

8.36

9.77

Average scores

27.68

35.95

The data on Table 4 reveals that the average memory scores of the experimental group in aspects of face and name recall,
digits recall, the words clustering, scanning main ideas from reading, scanning main ideas from listening and items storing
after receiving the Neurobic Exercise were higher than before receiving the Neurobic Exercise Program.

4 Discussion
Hypothesis: Memory scores of the experimental group after receiving the Neurobic Exercise to be higher than before
receiving the Neurobic Exercise. This hypothesis has been supported as the average memory scores of the experimental
group after receiving the Neurobic Exercise Program were statistically and significantly higher than before receiving the
Neurobic Exercise Program at a level of p < .001. In addition, the researcher compared the differences in mean memory
score on memory aspects for the experimental group using the Mini-Mental State Examination method - Thai 2002 and the
Memory test. As the results of most of the memory scores on memory aspects of Mini-Mental State Examination were
found to be higher except on written command, writing and visuoconstruction. The memory scores in memory aspects of
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the Memory test too were found to be higher except on drawing the assigned. In the Neurobic Exercise Program, the
experimental group was encouraged to use six senses of sight, hearing, smelling tasting, touching and emotional sense and
breaking a routine activity in an unexpected way to strengthen of nerve cell stimulation [12]. Neurobic Exercise Program in
each sense can activate brain functions and nerve connections as mentioned below:
1) Using the sense of vision by closing the eyes, identifying items and body language. These will stimulate occipital
lobe, which processes visual information and diencephalon (thalamus and hypothalamus) that the activities in the
cortex which is important in relaying sensory information to the cerebral cortex. All sensory information (except
olfactory information) will filter out unnecessary sensory information and synchronize important sensory
information in the thalamus [13].
2) Using the sense of hearing by listening to music, facilitates temporal lobe and limbic system which are involved
in emotion, motivation, and emotional association with memory. The limbic system plays its role in the formation
of memory by integrating emotional states with stored memories of physical sensations [13].
3) Using sense of smelling by smelling essential oils, aroma and herb such as lemon grass, garlic, red onions, lime,
mangos, roses, jasmines, coffee and tea, which are familiar to the elders. It helps activate temporal lobe that is
involved with the senses of smell and sound. The processing of semantics in both speech and vision and plays a
key role in the formation of long-term memory. Deep inside the temporal lobe is the region of the limbic system,
which includes hippocampus, amygdala, thalamus and hypothalamus which are of particular relevance to the
processing of memory [13]. The hippocampus acts as a temporary transit point for long-term memories as it does
not store information [13]. However, it is essential to the consolidation of information from short-term to long-term
memory. It is also an area that produces the chemical acetylcholine which facilitates learning and memory [3, 12].
Moreover, amygdala also performs a primary role in the processing and memory of emotional reactions. Thus,
the smells may be more quickly and more strongly associated with memories than the other senses, and memories
of a smell may persist for longer [13].
4) Using sense of taste by tasting dessert (Tong yod and Kanom-chun), lime, sugar, salt, coffee, tea and cookie. It
helps to stimulate parietal lobe, which involved in integrating sensory information from various senses, cognition
and information processing of time, place orientation and memory.
5) Using the sense of touch by massaging, clay molding, objects identifying by touching such as coins, spoons,
glasses, pens, rulers, combs, tooth brushes, etc. Those are the objects which the older adults have been using
regularly. It activates frontal and parietal lobe. Frontal lobe is involved in conscious thought and higher mental
functions such as decision-making, particularly in that part of the frontal lobe known as the prefrontal cortex. It
also plays an important part in processing short-term memories and retaining longer term memories. These are
memories associated with emotions derived from input from the limbic system. In addition, the parietal lobe also
plays a role in sensory regulation [13].
6) Using of the emotional sense combined in five senses such as play card, listen to music, massage and smell aroma
etc. Emotional sense will motivate diencephalon, especially hypothalamus, which regulate emotion and encode
memory by laying down a memory attention. It is also stimulate limbic system, which plays a role in the
formation of memory by integrating emotional states with stored memories of physical sensations, it included
amygdala and hippocampus. The amygdala is responsible for determining what memories are stored and where
the memories are stored in the brain and plays a role in the modulation of emotional memory consolidation. The
hippocampus involved in memory forming, organizing, and storing [15]. It is important in forming new memories
and connecting emotions and senses, such as smell and sound. The hippocampus acts as a memory indexer by
sending memories out to the appropriate part of the cerebral cortex for long-term storage and retrieving them
when necessary [15].
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During the session of Neurobic Exercise Program, the participants received the program to use senses in combining two or
more senses a day. Thus, the combination of two or more senses stimulated the function of brain, which involved with
memory process, including the frontal, parietal, temporal, occipital lobe, diencephalon and limbic system. Thus, the
Neurobic exercise program by using various combinations of physical senses stimulated the function of neural network [12]
which involved with short-term and long term memory [14] of the participants. Most types of memories are stored in the
cortex because almost 90% of the neurons are located in the cerebral cortex which is connected to cerebellum and spinal
cord [13]. In the medial temporal lobe of cerebral cortex where the hippocampus is located and the amygdala is located
adjacent to it. These two parts play a key role in short –term memory. Memory begins with the sense taking in a stimulus at
the cerebral cortex and transformed into sensory memory. If the information is repeated, then it will be transferred to
limbic system in hippocampus and stored as a working or short term memory [13, 14]. Short-term memory will hold a piece
of information temporarily, which would lead to long-term memory later. The permanent storage in long –term memory
can be facilitated by the repetition of the information [13, 14].
Moreover, Neurobic Exercise Program presented the brain with non- routine or unexpected experiences such as brushing
teeth, writing, combing hair and eating with unfamiliar hand or changing the sequence of daily activities. For example:
having dinner before taking a shower or changing the places where they usually had their meals. This program can be done
anywhere, anytime in offbeat, fun and easy ways. This helps in balancing the brain functions and activating the underused
nerve pathways and connections [12]. As new experiences accumulate, the brain creates more and more connections and
pathways, and it could help re-wire itself by re-routing connections and re-arranging its organization [12, 13]. It can also
prevent the loss of the brain from under using [12]. All members of the experimental group were females as Mitraparpsongkoh Foundation located in Pathum Thani Province in Thailand, accommodates only elderly females. Even though
the incidence rates of dementia were found to be higher in elderly women than the elderly men who is significantly related
to the effects of hormones and life expectation of women [16, 17]. 86.4% of the experimental group the average age was 77.2
years. This indicated that they are likely to lose neurons less than at old age. As the brain shrinks in size of people who are
older than 85 years and 35% of them are suffering from dementia [1]. In addition, this program was divided into 14 sessions
on every 2 days continuously for 4 weeks. Thus, the memory can be restored in short memory and eventually transform to
long-term memory by repeating the 14 sessions of Neurobic exercise program.
Although there are no sufficient studies recorded in the past to support the specific practices of Neurobic exercise, it does
not mean that Neurobic exercise is of no value [18]. However, Neurobic exercise is a mental exercise that can reduce the risk
of dementia [19]. Mental exercise includes crossword puzzles, playing chess, board games, musical instruments, games,
reading and dancing. These activities can reduce the rates of memory decline, same as the study of Leisure activities and
the risk of dementia in the elderly [19]. It is also found a reduction of 7 percent in the risk of dementia on elderly participants
who were involved in leisure activities such as reading, doing crossword puzzles, playing board games, and playing cards
for once a week [19]. In addition, the study of cognitive activity and the cognitive morbidity of Alzheimer disease in the
older people found the elderly people who participated in cognitive activities such as reading book, magazines, newspapers, playing games, cards and crosswords, watching TV and going to a museum had delayed dementia onset after the six
years of evaluation by using cognitive activity scale [20]. Therefore, participating in cognitive activity frequently can stimulate different parts of the brain involved in memory and information processing. These parts of the brain become more efficient in maintaining memory [20], even though the strength evidence to support the cognitive exercises remains low [21].
However, the systematic review of cognitive exercises found that, it may be effective at enhancing cognitive outcomes to
a person who has mild cognitive impairment [21].
This Neurobic exercise program was not only using all senses, but also encouraged the experimental group participated in
playing cards, digits recalling, mind calculating, asking time and place, phrase repetitionand picture naming. All these
activities are the same as mental exercise or cognitive activities. Therefore, activities also can facilitate frontal and parietal
lobe, diencephalon and limbic system which involved with memory process. In addition, Neurobic Exercise Program was
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also a fun activity. Then the participants felt relaxed and happy whilst leading to improve their memory retention as the
brain circuits were alerted and activated.
Therefore, it can be concluded that Neurobic Exercise Program improved the memory retention in the elderly with
dementia with statistical significance.

Limitations of this study
1) This research supposed to be an introductory research in the elderly with dementia. Therefore, the design of this
research is Quasi-experimental research One Group Pretest-Posttest without control group and the participants
were also selected by a purpose sampling. Thus, the lack of random assignments in this designed method can be
defined as a limited design.
2) The participants of this research could be only suffering from a state of mild dementia which diagnosed by using
Mini-Mental State Examination - Thai 2002. But they were not subjected to the method of Diagnostic and
Statistical Manual of Mental Disorders.
3) This study focused only on older females who are suffering from dementia. Thus, the sample might not represent
all older people who are suffering from dementia.
4) The activities in this Neurobic exercise program were selected only on safe activities for the participants.
5) This research did not test the sustainability of the memory after participating in Neurobic exercise program
continuously.

Applications
1) Nursing care− nurses are required to be trained in Neurobic Exercise Program by applying six physical senses as
well as non- routine experiences regularly whilst they provided nursing care to the elderly people who are
suffering from dementia.
2) Nursing administration− the results of this study can be established as a nursing standard in improving memory
deterioration and also in a multidisciplinary team to create a care map and a clinical pathway that could ensure the
quality control in nursing care.
3) Nursing academy− these findings may be integrated to the elderly care subject in teaching nursing students in
enhancing memory impairment the dementia elders.
4) Future research− this could be used as base information on further research in the elderly with dementia or others
suffering from similar disorders in improving the quality of their life.
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