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Abstract
Background: The increase in life expectancy has particular relevance to conditions such as cognitive
decline and dementia. Dementia is a chronic neurodegenerative disease that is on the rise globally. As
the mechanism of dementia has not yet been understood completely; therefore, it is diﬃcult to find a
proper and exact cure. Many people with dementia gradually progress towards the severe stage and the
identification of risk factors will help to better prediction, and prevention of the severe stage.
The context and purpose of the study: This study aimed to test the effects of hypercholesterolemia,
hypertension (HT), diabetes mellitus (DM), and heart disease, as well as socio-demographic factors, and
nutritional elements on the severe stage of dementia in the elderly. This study recruited 2322 subjects
who were non-institutionalized Malaysian elderly. The hierarchy binary logistic regression analysis was
used to predict the effects of suspected variables on the risk of severe stage of dementia in subjects.
Results: Approximately, 2.7% of samples experienced the severe stage of dementia. The results of
the last step of analysis showed that age (odds ratio [OR]=2.44), and female gender (OR=3.12) increased
significantly the risk of severe stage of dementia in subjects (p<0.05). Hypercholesterolemia (OR=0.25),
phosphorous intake (OR=0.26), and the capability of counting (OR=0.37) reduced significantly the risk of
severe stage of dementia.
Conclusions: It was concluded that age, and female gender were the factors, which increased the risk
of severe stage of dementia in samples. On the other hand, hypercholesterolemia, phosphorous intake,
and counting capability decreased the risk of severe stage of dementia in subjects. In addition, the rest
of variables did not show any significant effects on the risk of severe stage of dementia in respondents.

Background

in a higher rate of individuals aged 65 years and above [7].
Almost 10% of Malaysian’s population will be 60 years and

Dementia is a neurological degenerative disease [1].

above by 2020, which is due to improved health, longer life

It presents with disabilities, memory decline, language

expectancy, and lower rate of mortality and fertility [8]. The

impairment, behavioral problems [1,2], and the depletion of

increased rate of elderly population will enhance the number

many factors, including socialization, social relations, social

of cognitive decline and dementia [1,5,8]. It is expected that

activities [1,3], basic services and material resources [3]. It is the

the number of people affected by dementia in worldwide will

most common disabling disease in the elderly [4], and causes

be over 100 million by 2050 and be double every 20 years. In

serious health problems in societies [5]. Because of the nature

Malaysia, the prevalence of dementia in the elderly has been

of disease, the majority of patients progress towards the severe

reported differently, 22.4%, 8.3%, 6%, 2.5% and 36.5% in

stage within many years [6], which increases their health care

various research done in 2004, 2005, 2006, 2006 and 2007,

consumption [1,2]. At this stage, there are many psychiatric

respectively [9].

and behavioral problems, prominent functional impairments,
and dependency to others because of the impairment in daily
living activities [6].

Since the etiology and pathogenesis of dementia are
still unknown; no cure has been found so far [10]. Thus, the
identification of exogenic and endogenic risk factors can help

Nowadays, the average life expectancy has greatly extended

to better understand the pathogenesis of disease in which to

over the last 50 years. The increased life expectancy results

predict, prevent and treat the disease. As chronic diseases, and
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nutritional elements can affect the risk of cognitive decline;
therefore, this study assessed the effects of these variables
and literacy skills on the risk of the progression of dementia
towards the severe stage among the Malaysian elderly.

Materials and Methods
The main project (Project Code: NN-060-2013) was a
heterogeneous survey entitled “TUA-Neuroprotective Model
for Healthy Longevity among the Malaysian Elderly” and
carried out in co-operation with the Universiti Kebangsaan
Malaysia (UKM), and the Malaysian Research Institute on
Ageing (MyAgeing), Universiti Putra Malaysia (UPM). The
approval and permission for conducting the study were received
from the Ethical Committee of the Universiti Kebangsaan
Malaysia (UKM). This research was a part of the main project
and recruited 2322 subjects who were the Malaysian elderly
aged 60 years and above residing in non-institutional places.
Samples were collected randomly, who were from four states
of Malaysia, namely Kelantan, Selangor, Perak and Johor, and
recruited through multistage random sampling. The states
were selected on the basis of random sampling. The different
ethnicities of samples were Malays, Chinese, Indians and
others.
The elderly who were living in institutions and bedridden,
were excluded. Subjects were gathered at community halls
or centers for interview and health screening. Written
consent was taken from respondents prior to interview. The
trained fieldworkers conducted a face-to-face interview.
Questionnaires were used to collect data on socio-demography
(age, gender, ethnicity, marital status, and educational level)
and health status (self-reported chronic diseases and medical
conditions). In addition, age was dichotomized into “less
than 75 years” and “75 years and above”. Participants were
asked whether they had suspected diseases based on physician
approval and/or taking medications. Then, respondents were
coded as no (0) and yes (1).
In this study, the evaluation of nutritional dietary intake of
vitamins and minerals was done by Diet History Questionnaires
(DHQ) and Nutritionist Pro 3 [11,12]. Nutritionist ProVersion
3.1.0 software was used to analyse the nutrient intake from the
Diet History Questionnaire (DHQ). In addition, the mini-mental
mark less than 10 using the mini–mental state examination
(MMSE) test was considered for the severe stage of dementia
[13]. However, the present study predicted the risk of variables,
including literacy skills, chronic diseases, socio-demographic
factors, and nutritional vitamins and minerals on the severe
stage of dementia in subjects. Based on education, samples
were divided two groups as (0) who had no education and (1)
who had one of three level of primary, secondary and tertiary
education.

Statistical analysis
A four-step hierarchical binary logistic regression model
using SPSS version 22.0 (SPSS Inc., Chicago, IL, USA) was
used to determine the effects of demographic factors, literacy
skills, some chronic diseases as well as minerals and vitamin

intake on the severe stage of dementia. Prior to the hierarchical
regression analyses, correlation tests were examined for
confirming the existence of associations among dependent
variable and covariates. No variables needed to be excluded
due to collinearity and the problem of multicollinearity was
ruled out. The first step of the analysis was about the effects
of demographic factors on the severe stage of dementia. The
second model was built on the Model 1 by adding literacy skills.
In the third step, hypercholesterolemia was entered. The final
model included minerals and vitamin intake. Odds ratios (OR)
with 95% confidence intervals (95% CI) were computed. The
critical level for rejection of the null hypothesis was considered
to be a p value of 5%, two-tailed.

Results
Various analyses were run on data collected from
2322 subjects who were the Malaysian elderly and noninstitutionalized. The prevalence of severe stage of dementia in
subjects was 2.7% (95% CI: 2.07-3.43) (Table 1). The percentage
of samples in the severe stage of dementia and variables has
been summarized in table 2. Among the subjects, 1.37% had the
severe stage with reading problems and 7.92% had the same
stage without this problem. The prevalence of samples with
or without a writing problem in the severe stage of dementia
was 1.5% and 6.49%, respectively. In addition, the capability of
counting was damaged in 1.62% of subjects, while it was nondamaged in 9.46% of subjects at the severe stage of dementia.
It was found that 2.73% of subjects at the severe stage had a
familial history of dementia and 2.45% of them reported no
familial history of dementia.
The findings demonstrated that the presence and absence
of hypertension among respondents at the severe stage of
dementia were 1.71% and 3.5%, respectively. The coincidence
rate of diabetes mellitus (DM) and heart disease with the severe
stage of dementia among subjects was 2.02% and 2.48%,
respectively. A higher rate of severe stage of dementia was
found in females (4.03%) compared to males (1.28%). It was
found that non-married subjects (4%) displayed a greater rate
of the severe stage of dementia compared to married subjects
(2.11%). In addition, the prevalence of the severe stage of
dementia among educated respondents (1.55%) was less than
non-educated respondents (7.02%). Among all samples, nonMalays (3.13%) had a higher rate of severe stage of dementia
compared to Malays (2.45%). The prevalence of the severe
stage of dementia once taking vitamins and minerals has also
been summarized in Table 2.1, 2.2, 2.3.
The bivariate analysis established the presence of an
association between the severe stage of dementia and

Table 1: Prevalence of the severe stage of dementia among 2322* elderly
Character

n

n (%)

95% C.I.

Severe Stage of Dementia
Yes

62

2.7

2.07-3.43

No

2227

95.9

95.00-96.66

*Whole population 2332
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each variable by chi-square tests. The results showed the
significant associations between the severe stage of dementia
and the suspected variables of age (2=24.69, p<0.001),
gender (2=17.74, p<0.001), education (2=43.32, p<0.001),
hypercholesterolemia (2=7.27, p=0.007), and marital status
(2=7.58, p=0.006), as well as the intake of minerals including
iron (2=14.26, p<0.001), calcium (2=4.57, p=0.033), and
phosphorous (2=26.65, p<0.001). The association between the
severe stage of dementia and each of literacy skills including
reading (2=63.62, p<0.001), counting (2=59.12, p<0.001), and
writing (2=46.35, p<0.001) was significant as well (Tables 2.1,
2.2, 2.3).
As the main aim of this study was to predict the risk of
chronic diseases, literacy skills, socio-demographic factors,
and the intake of minerals and vitamins on the severe stage
of dementia, a four-step hierarchical regression analysis was
applied (Table 3). It was found that the advanced age (p<0.01),
female gender (p=0.001), and low level of education (p=0.001)
are the significant risks of progression towards the severe stage
of dementia in all steps (p<0.01). Meanwhile, we acknowledge
the bias of MMSE on educational level. As an instance, the
appropriate of cut-point of 26 has been established for age and
educational level groups in a study, which was conducted by
Ylikoski and co-workers [14,15].

Table 2.1: Prevalence of the severe stage of dementia and associations with sociodemographic factors and literacy skills
Whole

n

n%

95% CI

No

467

36

7.92

5.71-10.85

Yes

1822

22

1.37

0.91-2.05

No

555

36

6.49

4.65-8.96

Yes

1734

22

1.5

1.00-2.22

No

317

28

9.46

6.57-13.36

Yes

1972

30

1.62

1.13-2.31

No

2126

54

2.73

2.10-3.54

Yes

163

4

2.45

0.79-6.56

Less than 75

1819

31

1.7

1.2-2.4

75 and above

470

27

5.74

3.97-8.22

Males

1098

12

1.28

0.73-2.19

Females

1191

46

4.03

3.02-5.35

Singles

725

28

4.00

2.74-5.77

Married

1564

30

2.11

1.48-2.99

χ

p value

63.62

<0.001

2

Reading capability

<0.001

<0.001

0.946

<0.001

<0.001

2.45

1.74-3.43
2.11-4.58

No

484

33

7.02

4.98-9.77

Yes

1805

25

1.55

1.05-2.26

3.16

0.075

4.57

0.033

14.26

<0.001

26.65

<0.001

0.20

0.657

0.48

0.487

0.04

0.837

2.84

0.092

0.32

0.571

2.42

0.120

2.30

0.129

2.99

0.084

0.00

0.974

0.52

0.470

Potassium
≤1500

1231

37

3.01

2.19-4.12

> 1500

941

17

1.81

1.13-2.88

Calcium
≤500 and less

1219

38

3.12

2.28-4.25

> 500

953

16

1.68

1.04-2.71

≤12

980

38

3.88

2.84-5.28

> 12

1192

16

1.34

0.83-2.17

Iron

Phosphorus
≤700

363

23

6.34

4.26-9.33

> 700

1809

31

1.71

1.21-2.42

Beta Carotene
≤6000

1717

44

2.56

1.91-3.42

> 6000

455

10

2.2

1.2-4.00

Vit C
≤90

1187

27

2.27

1.56-3.28

> 90

985

27

2.74

1.89-3.96

Vit D
≤0.3

1746

44

2.52

1.88-3.37

> 0.3

426

10

2.35

1.28-4.27

1329

39

2.93

2.15-3.98

843

15

1.78

1.08-2.92

≤1

805

22

2.73

1.81-4.1

>1

1367

32

2.34

1.66-3.28

10 and less

1141

34

2.98

2.14-4.14

Above 10

1031

20

1.94

1.26-2.98

Vit E
≤5
>5

≤100

1312

38

2.9

2.12-3.95

> 100

860

16

1.86

1.15-3.00

≤1.5

617

21

3.4

2.23-5.14

> 1.5

1555

33

2.12

1.51-2.96

≤1.5

1332

33

2.48

1.77-3.46

>1.5

840

21

2.5

1.64-3.79

≤1500

1387

37

2.67

1.94-3.66

>1500

785

17

2.17

1.36-3.45

Significant at the 0.05 level using the chi-square test
7.58

0.006

Ethnicity
3.13

p value

Sodium
17.74

Marital status

34

χ2

Biotin
24.69

Gender

24

95% CI

Cobalamin
0.01

Age Group

862

n%

Folate
59.12

History of Dementia

1427

n

Niacin
46.35

Counting capability

Malays

Whole

Riboflavin

Writing capability

Non-Malays

Table 2.2: Prevalence of the severe stage of dementia and associations with
nutritional factors

0.35

0.554

45.62

<0.001

Educational level

Significant at the 0.05 level using the chi-square test

The effect of marital status on the severe stage of dementia
was not significant (p=0.462). Adding literacy skills in step
2 showed the subjects with counting capability (p=0.021)
was significantly at a lower risk of developing towards
the severe stage of dementia. In addition, after adding
hypercholesterolemia, hypertension, heart disease, and
diabetes in step 3, hypercholesterolemia significantly decreased
008
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the risk of severe stage of dementia (p=0.001). Minerals and
vitamins were added to model 4 and the results showed that
phosphorous intake (p=0.008) significantly reduced the risk of
progression towards the severe stage of dementia. The results
have been summarized in Table 3.

The final model showed that age, female gender,
hypercholesterolemia, and phosphorous intake were the
significant predictors of the severe stage of dementia in
subjects. In addition, counting capability was prominently
associated with a lower risk of severe stage of dementia at
the second model. The significant effect of age on the severe
stage of dementia indicated the progression of disease with
advancing age, which can be due to the brain aging and
cognitive decline [18]. Age-related physiological, psychological
and social changes in the elderly can promote dementia
and the progression of disease. Factors including infection,
inflammation [19], vascular problems [20], nutritional
deficiencies [21], and taking or not taking medications [22] in
older adults can enhance the risk of cognitive decline and its
progression towards the severe stage of dementia. The findings
of this study indicated that the number of the severe stage of
dementia in females is higher than males, which is consistent
with works before. One explanation can be the difference of
hormones between males and females [23]. The longer life
expectancy of women than men seems to be the greatest
factor in which to increase the rate of dementia among women
[23,24]. Living longer increases the risk of facing to stresses
such as the loss of loved ones and even jobs, which may
aggravate cognitive decline and its progression. In addition,
lifestyles [25,26], co-morbidities, and medications may cause
such differences in the number of patients at the severe stage
of dementia between genders [14].

Discussion
The number of older adults who suffer from dementia is on
the rise worldwide [16]. As dementia is not a curable disease
[17], further studies are required to identify the risk factors
of progression of the disease and to know how to improve
patients’ quality of life. Such research may prevent or delay
the progression of disease towards the severe stage. This study
evaluated the effects of chronic diseases, vitamins, minerals
and socio-demographic factors on the risk of progression
towards the severe stage of dementia in the Malaysian elderly.

Table 2.3: Prevalence of the severe stage of dementia and associations with some
chronic diseases
Whole

n

n%

95% CI

No

1246

36

3.05

2.2-4.2

Yes

1043

22

1.71

1.12-2.57

No

1703

52

3.29

2.52-4.28

Yes

586

6

1.02

0.40-2.33

No

1745

47

2.92

2.2-3.85

Yes

544

11

2.02

1.07-3.7

No

2087

53

2.73

2.09-3.55

Yes

202

5

2.48

0.92-6.00

χ2

p value

1.40

0.237

7.27

0.007

Hypertension

Hypercholesterolemia

Diabetes Mellitus
0.76

0.384

0.00

0.956

In this study, counting capability significantly reduced at
the severe stage of dementia. One possible explanation is that
the brain damages more in the parts of counting capability
compared to writing and reading skills. It is probably due to
the neuronal loss in specific lobes of the brain, which in return
affects counting capability [27]. In addition, lower counting
ability can be due to the loss of memory in subjects as well.

Heart Disease

Significant at the 0.05 level using the chi-square test.

Table 3: Prevalence of the severe stage of dementia and associations derived by logistic regression analysis
Model 1

Model 2

Model 3

Model 4

Variables

B

SE

OR

B

SE

OR

B

SE

OR

B

SE

OR

Age

1.091*

0.309

2.98

0.949*

0.313

2.58

0.863*

0.315

2.37

0.890*

0.323

2.44

Marital status

0.233

0.317

1.26

0.317

0.322

1.37

0.345

0.326

1.41

0.339

0.337

1.40

Education

-1.058*

0.311

0.35

-0.092*

0.419

0.91

-0.116*

0.419

0.89

-0.008*

0.441

0.99

Gender

1.364*

0.404

3.91

1.321*

0.403

3.75

1.415*

0.403

4.12

1.137*

0.413

3.12

-0.987

0.567

0.37

-0.954

0.558

0.39

-1.087

0.567

0.34

Writing capability

0.080

0.549

1.08

0.065

0.542

1.07

0.163

0.541

1.18

Counting capability

-0.861**

0.372

0.42

-0.846**

0.370

0.43

-0.987**

0.385

0.37

-1.415*

0.529

0.24

Reading capability

Hypercholesterolemia

-1.387*

0.534

0.25

Calcium

-0.042

0.378

0.96

Phosphorous

-1.336*

0.384

0.26

Niacin

0.428

0.391

1.53

Folate

0.268

0.377

1.31

Cobalamin

-0.202

0.327

0.82

Potassium

0.152

0.428

1.16

Iron

-0.739

0.396

0.48

Vitamin E

0.084

0.391

1.00

*p<0.01; **p< 0.05
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Phosphorous intake reduced the risk of developing dementia
towards the severe stage in subjects. Inorganic phosphor is an
essential nutrient in cells to retain cellular structures, cellular
functions, energy metabolism, cell signaling, biological
reactions, and cellular homoeostasis [28]. The contribution
of phosphor into cellular structures and enzymes, can
affect brain plasticity, synaptic efficacy, and brain functions
such as learning and memory [29]. Phosphorous is a basic
part of universal energy currency in living cells, adenosine
triphosphate (ATP), which plays the central role in brain
bioenergetics, function and neurodegeneration [30]. Our result
was paradox to a research before, which reported high dietary
inorganic phosphate can perturb normal brain growth [31].
In this project, hypercholesterolemia showed a significant
effect to reduce the risk of progression towards the severe
stage of dementia. This impact can be related to a specific
type of cholesterol and correspond effects on blood vessels in
the brain [32]. Cholesterol is a very high requirement for the
CNS, which contains 23% of the total cholesterol in the body.
Furthermore, the effects of cholesterol on the myelin sheaths
[33], synaptogenesis, the maintenance of synaptic connections
[34], and the release of neurotransmitters [33] may play roles
in lower risk of severe stage of dementia [33,34]. Cholesterol
likely affects cognitive function via the contribution to the
formation of cell membranes, steroid hormones and vitamin D.
Besides, gender and aging can mediate the effect of cholesterol
on cognition through changing the uptake and biosynthesis
of cholesterol in the body, brain regions and CNS cell types
[33]. The activities of genes such as ABCA1 and CYP46 may
impact the flow of cholesterol through neurons, which in turn
affects the progression of dementia towards the severe stage
of dementia [33,35]. However, paradoxical reports showed that
the increased cholesterol level in the brain increases the risk of
dementia [36,37]. One possible explanation can be the presence
of the specific types of cholesterol, which may accelerate the
deposition of amyloid- (A-) peptides in the brain. However,
the exact effects and mechanism of cholesterol are still unclear
[33,38].
According to the results, sodium has no significant impact
on the brain tissue to cause the severe stage of dementia. The
prominent effect of sodium on dementia in other research may
reflect its mediator influence. For example, the correlation of
sodium with hypertension and heart disease can trigger the
onset of dementia in the vascular type [39]. Despite several
research indicating the effects of diabetes mellitus [40], heart
diseases [41], and hypertension [42,43] on the progression
of dementia, our results did not establish such correlations
between these types of diseases with the severe stage of
dementia. It seems that those factors contributing to the onset
of dementia are probably different to those, which have roles in
the progression of dementia towards the severe stage.
Despite a paradoxical report [44], no correlation was found
between ethnicity and the progression of dementia towards
the severe stage. It is likely due to confounding factors that
may interfere with the effect of ethnicity on the progression of
dementia. The effect of ethnicity is probably through cultural
factors, which may trigger the onset of dementia. The effect

of ethnicity on health is due to the impact of socioeconomic
status, education, health beliefs and migration [45]. In
addition, genetic predisposing factors and childhood IQ change
the risk of dementia among people [46]. As the elderly with
dementia are different from those without dementia in
biological, psychological, behavioural, economic and social
circumstances; therefore, a broad orientation is needed over
this literature.

Limitations of study
The findings of the present study should be considered in
light of its limitations, which can affect the interpretation of
data in the elderly at the severe stage of dementia. First was
the difficulty in collecting accurate self-reported data from
subjects who were at the severe stage. Cross-sectional design
of the study was second limitation and confined to determine
the exact effects of variables on the severe stage of dementia.
Meanwhile, the physical and psychological co-morbidities
of respondents can limit the appropriate assessment of risk
factors for the progression of dementia towards the severe
stage. However, further researches are needed to identify the
exact causes and risk factors for the progression of dementia
towards the severe stage.

Conclusion
It
was
concluded
that
age,
female
gender,
hypercholesterolemia and phosphorous intake were the
significant factors affecting the risk of the severe stage
of dementia in subjects. While, age and female gender
significantly increased the risk of severe stage of dementia,
hypercholesterolemia and phosphorous intake affected
negatively the progression of dementia towards the severe stage.
Furthermore, the loss of counting capability was significantly
observed at the severe stage of dementia. However, a better
understanding of risk factors for the progression of dementia
can reduce the burden of the severe stage; therefore, further
investigations are required to improve our knowledge.

Acknowledgments
This study was funded through Long Term Research Grant
Scheme (LRGS), the Ministry of Education Malaysia under a
research program entitled “TUA-Neuroprotective Model for
Health Longevity among Malaysian Elderly” (Project No. LRGS/
BU/2012/UKM-UKM/K01). The authors gratefully acknowledge
the co-operation of all volunteers who participated in this
study. The authors wish to acknowledge the financial support
from the Ministry of Education for this study. In addition, the
authors also thank all staff for their efforts in data collection.

References
1.Graff MJ, Adang EM, Vernooij-Dassen MJ, Dekker J, Jönsson L, et al. (2008)
Community occupational therapy for older patients with dementia and
their care givers: cost effectiveness study. Bmj 336: 134-138. Link:
https://goo.gl/W30OD9
2. Norlaily H, Azidah A, Asrenee A, Rohayah H, Juwita S (2009) Proportion
of dementia and its associated factors among elderly patients attending
outpatient clinics of Universiti Sains Malaysia Hospital. Med J Malaysia 64:
140-145. Link: https://goo.gl/VIg2dY

010
Citation: Eshkoor SA, Hamid TA, Shahar S, Mun CY (2016) Predictive Factors of Severe Stage of Dementia among the Malaysian Elderly. Peertechz J Gerontol
Geriatr Res 1(1): 006-012. DOI: http://dx.doi.org/10.17352/aggr.000003

Eshkoor et al. (2016)

3. Keating N, Gaudet N (2012) Quality of life of persons with dementia. J Nutr
Health Aging 454-456. Link: https://goo.gl/ALB79N
4. Eshkoora SA, Hamid TA, Nudin SSaH, Mun CY (2014) Association between
dentures and the rate of falls in dementia. Medical devices (Auckland, NZ) 7:
225. Link: https://goo.gl/9IryZJ
5. Zovoilis A, Agbemenyah HY, Agis Balboa RC, Stilling RM, Edbauer D, et al.
(2011) microRNA 34c is a novel target to treat dementias. The EMBO journal
30: 4299-4308. Link: https://goo.gl/lV3kiE
6. Boller F, Verny M, Hugonot Diener L, Saxton J (2002) Clinical features and
assessment of severe dementia. A review1. European Journal of Neurology
9: 125-136. Link: https://goo.gl/gT1hWH
7. DeCarli C (2003) Mild cognitive impairment: prevalence, prognosis, aetiology,
and treatment. The Lancet Neurology 2: 15-21. Link: https://goo.gl/QWTq0P
8. Rashid A, Azizah A, Rohana S (2012) Cognitive impairment among the
elderly Malays living in rural Malaysia. Med J Malaysia 67: 186-9. Link:
https://goo.gl/JTZrFQ
9. Akter SFU, Rani MFA, Nordin MS, Ab Rahman J, Aris M, et al. (2012) Dementia:
prevalence and risk factors. International Review of Social Sciences and
Humanities 2: 176-184. Link: https://goo.gl/IdZsmP
10. Eshkoorb SA, Hamid TA, Nudin SSaH, Mun CY (2014) The Effects of
Social Support, Substance Abuse and Health Care Supports on Life
Satisfaction in Dementia. Social Indicators Research 116: 535-544. Link:
https://goo.gl/BVYxRU
11. Eshkoora S, Hamid TA, Shahar S, Mun C (2016) Factors related to urinary
incontinence among the Malaysian elderly. The journal of nutrition, health &
aging 1-7. Link: https://goo.gl/pXT5l8
12. Eshkoorb SA, Hamid TA, Shahar S, Ng CK, Mun CY (2016) Factors Affecting
Hypertension among the Malaysian Elderly. Journal of Cardiovascular
Development and Disease 3: 8. Link: https://goo.gl/Ulwz4K
13. Folstein MF, Folstein SE, McHugh PR (1975) “Mini-mental state” A practical
method for grading the cognitive state of patients for the clinician. Journal of
Psychiatric Research 12: 189-198. Link: https://goo.gl/MhtFlc
14. Eshkoor AS, Hamid TA, Hassan Nudin SS, Mun CY (2014) Does substance
abuse contribute to further risk of falls in dementia. Neuropsychol Dev Cogn
B Aging Neuropsychol Cogn 21: 317-324. Link: https://goo.gl/Jm3neE
15. Ylikoski R, Erkinjuntti T, Sulkava R, Juva K, Tilvis R, et al. (1992) Correction for
age, education and other demographic variables in the use of the Mini Mental
State Examination in Finland. Acta Neurologica Scandinavica 85: 391-396.
Link: https://goo.gl/68LGFj
16. Zimmerman S, Sloane PD, Williams CS, Reed PS, Preisser JS, et al. (2005)
Dementia care and quality of life in assisted living and nursing homes. The
Gerontologist 45: 133-146. Link: https://goo.gl/RdPbSH
17. Ettema TP, Droes RM, Lange J, Mellenbergh GJ, Ribbe MW (2005) A review
of quality of life instruments used in dementia. Quality of Life Research 14:
675-686. Link: https://goo.gl/P6OPHr
18. Lu T, Pan Y, Kao S-Y, Li C, Kohane I, et al. (2004) Gene regulation and
DNA damage in the ageing human brain. Nature 429: 883-891. Link:
https://goo.gl/rwizgF
19. Strandberg TE, Pitkala KH, Linnavuori KH, Tilvis RS (2003) Impact of viral
and bacterial burden on cognitive impairment in elderly persons with
cardiovascular diseases. Stroke 34: 2126-2131. Link: https://goo.gl/Sbpqas
20. Kirshner HS (2009) Vascular dementia: a review of recent evidence for
prevention and treatment. Curr Neurol Neurosci Rep 9: 437-442. Link:
https://goo.gl/eBEAgB

21. Ogawa S (2014) Nutritional management of older adults with
cognitive decline and dementia. Geriatr Gerontol Int 14: 17-22. Link:
https://goo.gl/gHhici
22. Eshkoorc AS, Hamid TA, Nudin SSaH, Mun CY (2014) Do medical treatments
increase the risk of substance abuse in older people with dementia. Journal
of Substance Use 20: 69-72. Link: https://goo.gl/y0BtPT
23. Baum LW (2005) Sex, hormones, and Alzheimer’s disease. The Journals of
Gerontology Series A: Biological Sciences and Medical Sciences 60: 736-743.
Link: https://goo.gl/AyaNo4
24. Ott A, Breteler MM, van Harskamp F, Stijnen T, Hofman A (1998) Incidence
and risk of dementia: the Rotterdam Study. Am J Epidemiol 147: 574-580.
Link: https://goo.gl/jxmCp6
25. Fratiglioni L, Paillard-Borg S, Winblad B (2004) An active and socially
integrated lifestyle in late life might protect against dementia. Lancet Neurol
3: 343-353. Link: https://goo.gl/sje9Vc
26. Momtaz YA, Hamid TA, Ibrahim R (2014) Gastritis may boost odds
of dementia. Am J Alzheimers Dis Other Demen 29: 452-6. Link:
https://goo.gl/JkH4wy
27. Zhang Y, Schuff N, Du A-T, Rosen HJ, Kramer JH, et al. (2009) White matter
damage in frontotemporal dementia and Alzheimer’s disease measured by
diffusion MRI. Brain 132: 2579-2592. Link: https://goo.gl/O3o6Hp
28. Razzaque M (2011) Phosphate toxicity: new insights into an old problem. Clin
Sci (Lond) 120: 91-97. Link: https://goo.gl/XhKQQf
29. Baumgärtel K, Mansuy IM (2012) Neural functions of calcineurin in synaptic
plasticity and memory. Learn Mem 19: 375-384. Link: https://goo.gl/ZGWgnG
30. Du F, Zhu XH, Zhang Y, Friedman M, Zhang N, et al. (2008) Tightly coupled
brain activity and cerebral ATP metabolic rate. Proc Natl Acad Sci U S A 105:
6409-6414. Link: https://goo.gl/HClNpL
31. Jin H, Hwang S-K, Yu K, Anderson HK, Lee YS, et al. (2006) A high inorganic
phosphate diet perturbs brain growth, alters Akt-ERK signaling, and results in
changes in cap-dependent translation. Toxicological Sciences 90: 221-229.
Link: https://goo.gl/02YhMY
32. Toth PP (2005) The “good cholesterol” high-density lipoprotein. Circulation
111: e91. Link: https://goo.gl/c1cCaI
33. Lecis C, Segatto M (2014) Cholesterol Homeostasis Imbalance and Brain
Functioning: Neurological Disorders and Behavioral Consequences. Journal
of Neurology and Neurological Disorders 1: 1-14. Link: https://goo.gl/aEPZP7
34. Grazina M, Pratas J, Silva F, Oliveira S, Santana I, et al. (2006) Genetic basis of
Alzheimer’s dementia: role of mtDNA mutations. Genes, Brain and Behavior
5: 92-107. Link:© https://goo.gl/TNx4Cx
35. Björkhem I, Meaney S (2004) Brain cholesterol: long secret life behind a
barrier. Arteriosclerosis, thrombosis, and vascular biology 24: 806-815. Link:
https://goo.gl/Wyp37f
36. Reiss AB (2005) Cholesterol and apolipoprotein E in Alzheimer’s disease. Am
J Alzheimers Dis Other Demen 20: 91-96. Link: https://goo.gl/pp5Rau
37. Vance JE, Hayashi H, Karten B (2005) Cholesterol homeostasis in neurons
and glial cells. Seminars in cell & developmental biology 16: 193-212. Link:
Link: https://goo.gl/FYnGFq
38. Vance JE, Hayashi H, Karten B (2005) Cholesterol homeostasis in neurons
and glial cells. Seminars in cell & developmental biology 16: 193-212. Link:
Link: https://goo.gl/FYnGFq 37.
39. Fiocco AJ, Shatenstein B, Ferland G, Payette H, Belleville S, et al. (2012)
Sodium intake and physical activity impact cognitive maintenance in older
adults: the NuAge Study. Neurobiology of aging 33: 829: e21-29 Link:
https://goo.gl/22PLX3

011
Citation: Eshkoor SA, Hamid TA, Shahar S, Mun CY (2016) Predictive Factors of Severe Stage of Dementia among the Malaysian Elderly. Peertechz J Gerontol
Geriatr Res 1(1): 006-012. DOI: http://dx.doi.org/10.17352/aggr.000003

Eshkoor et al. (2016)

40. Biessels GJ, Staekenborg S, Brunner E, Brayne C, Scheltens P (2006) Risk of
dementia in diabetes mellitus: a systematic review. Lancet Neurol 5: 64-74.
Link: https://goo.gl/y45XRE
41. Justin BN, Turek M, Hakim AM (2013) Heart disease as a risk factor for
dementia. Clin Epidemiol 5: 135-145. Link: https://goo.gl/112w6u
42. Igase M, Kohara K, Miki T (2012) The Association between Hypertension
and Dementia in the Elderly. Int J Hypertens 2012: 1-6. Link:
https://goo.gl/WWUZ4l
43. Oveisgharan S, Hachinski V (2010) Hypertension, executive dysfunction,

and progression to dementia: the canadian study of health and aging. Arch
Neurol 67: 187-192. Link: https://goo.gl/3D3TpI
44. Cohen B, Bulatao RA, Anderson NB (2004) Critical perspectives on racial and
ethnic differences in health in late life. 752 Link: https://goo.gl/2y1SW7
45. Iliffe S, Manthorpe J (2004) The debate on ethnicity and dementia: from
category fallacy to person-centred care? Aging & mental health 8: 283-292.
Link: https://goo.gl/XmjzPc
46. Whalley LJ, Staff RT, Murray AD, Deary IJ, Starr JM (2013) Genetic and
environmental factors in late onset dementia: possible role for early parental
death. Int J Geriatr Psychiatry 28: 75-81.. Link: https://goo.gl/uN9gXU

Copyright: © 2016 Eshkoor SA, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and r eproduction in any medium, provided the original author and source are credited.

012
Citation: Eshkoor SA, Hamid TA, Shahar S, Mun CY (2016) Predictive Factors of Severe Stage of Dementia among the Malaysian Elderly. Peertechz J Gerontol
Geriatr Res 1(1): 006-012. DOI: http://dx.doi.org/10.17352/aggr.000003

