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ABSTRACT
Increasing number of elderly population due to infl uence of increased life expectancy, has an impact on increasing 
various health problems that occur due to aging process, one of which is dementia. Dementia is infl uenced by various 
factors, one of which is the level of nutrient consumption. The purpose of this study was to examine the relationship 
between level of energy consumption, carbohydrate, fat and protein with dementia in elderly. The population was  
elderly (> 60 y.o) in Tulungagung Regency. This study was cross sectional study with sampling techniques were used 
cluster random sampling. Samples in this study was 165 person. Variable analysed used chi square test. There were 
relationship between age, energy and protein consumption level with dementia in elderly (p <0.05). Elderly who have 
dementia majority are over 70 years old (60.5%). The majority of elderly with dementia have energy and protein 
consumption level in low category, that is 48.7% and 55.3%, respectively. The conclusion is that there were correlation 
between age, level of energy and protein consumption with the incidence of dementia in elderly.
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INTRODUCTION

The increase in life expectancy has an 
impact on the evelation in the number of elderly 
people (elderly) around the world, including in 
Indonesia (Kemenkes RI, 2017). This has resulted 
in epidemiological changes in the health sector, 
one of which is due to dementia. Dementia is 
a collection of chronic symptoms caused by 
decreased brain function resulting in cognitive 
dysfunction which is characterized by deterioration 
in language, comprehension, numeracy, memory 
and social skills (Ide, 2008; Kaplan, 2010; Wysocki 
et al., 2012). It is estimated that more than 130 
million people experience dementia between 2015 
and 2050 worldwide (Prince, 2016). Meanwhile, 
in Indonesia the prevalence of dementia in the 
elderly is around 5% of the total elderly and this 
prevalence increases to 20% for those aged over 85 
years (Anurogo & Usman, 2014)

The occurrence of dementia will have 
an impact on the disruption of daily activities 
and social relations between the elderly and 
the environment (Boustani & Richard, 2007). 
Dementia is even one of the causes of death, 
which is increasing every year (Connors et al., 

2015). In addition, dementia also causes increased 
dependence of the elderly on productive age. 
The Indonsesian Statistical Center Organization 
report (2018) states that the dependence ratio of 
the elderly to productive age has increased to 
14.49%.

Apart from being a result of the aging 
process, dementia is infl uenced by various factors 
including gender, age and nutrient intake (Richard 
et al., 2007). Women tend to be more at risk of 
developing dementia than men (Dunen, 2008). One 
of the causes is the decrease in estrogen levels in 
women which is directly proportional to age. The 
hormone estrogen in women functions to protect 
areas of the brain, especially in the memory and 
cognitive sections (Eberling, 2003; Eberling, 2004; 
Robertson, 2009; Genazzani, 2005; Mott & Pak, 
2013).

As someone gets older, the risk of dementia 
will increase. After entering the age of 60 years, 
every 5 years of age, the risk of dementia will 
increase two fold. Paul et al., (2010) found that 
increasing age corresponds to a decrease in 
cognitive function.

Nutritional and dietary factors, such 
as nutrient intake, are modifiable causes of 
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dementia (Alles et al., 2012). Decrease in taste 
and sensitivity to food taste can affect changes in 
food intake in the elderly, so that certain nutrients 
can increase or decrease (Kemenkes RI, 2011). 
Energy intake and macronutrients (carbohydrates, 
fats and proteins) affect cognitive function and 
the occurrence of dementia (Kaplan et al., 2001, 
Campbell & Campbell, 2006; Creavin et al., 2012). 
Consumption of energy, carbohydrates, fats and 
proteins in a certain amount can improve cognitive 
performance so that it can prevent dementia. 
Likewise, the opposite can reduce cognitive 
function which can lead to dementia (Purnakarya, 
2009). Robert et al., (2012) reported that the 
elderly with a percentage of meeting energy needs 
of 63% from carbohydrates, 16% from protein 
and 25% from fat have a higher risk of developing 
dementia compared to elderly people whose energy 
needs are 41% from carbohydrates, 20% of protein 
and 37% from fat.

This research is necessary because research 
on the relationship between the level of energy, 
carbohydrate, fat and protein consumption with 
dementia is still limited and shows varying results. 
Most studies on dementia in the elderly are carried 
out in social institutions, whereas this study takes 
place at the community level with locations taken 
randomly, so that it can provide a better picture 
of the incidence of dementia and the factors that 
infl uence it globally. The purpose of this study 
was to examine the correlation between gender, 
age, level of energy, carbohydrate, fat and protein 
consumption with the incidence of dementia in the 
elderly in the Tulungagung district.

METHODS

This research is an analytic observational 
study with a cross sectional design that takes place 
in Tulungagung Regency, East Java Province from 
December 2019 to January 2020. The research 
location was chosen because Tulungagung 
Regency has an elderly prevalence (15.25%) above 
East Java Province (12.92%) (BPS, 2017). The 
dependency ratio of the elderly in Tulungagung 
Regency is 23.86%. This figure is above the 
national ratio (14.49%) and East Java Province 
(19.68%) (BPS, 2017). Information worthy of 
ethics was obtained from the Health Research 

Ethics Commission of Sebelas Maret University 
(No. 364 / UN27.06 / KEPK / EC / 2019).

The population in this study were people 
in Tulungagung District who were >60 years 
old. Subjects were taken based on the statement 
of Santoso (2011), if a study has more than 3 
indicators, then the number of 100-150 subjects 
is considered suffi cient, then added the lost of 
follow-up from the number of subjects is 10%, so 
that the total subject becomes 165 subjects. The 
technique of taking the subject is using the cluster 
random sampling technique. Public Health Center 
(PUSKESMAS) in the Tulungagung District 
area were randomly selected to be the research 
locations. Tulungagung district has 32 health 
centers. Ten health centers were taken randomly. 
From each Puskesmas, Integrated Health Posts 
(Posyandu) were selected randomly. Then, as 
much as 165 elderly according to the inclusion 
and exclusion criteria were chosen  randomly. The 
interview and measurement process was carried 
out at the Posyandu by researchers, enumerators 
and mental health offi cers.

Subject selection was made based on inclusion 
and exclusion criteria. The inclusion criteria are 
elderly people who can carry out daily activities 
independently, actively carry out health checks, 
regularly participate in elderly exercise, are able 
to read, write, hear and see well. The exclusion 
criteria used were elderly people with a history of 
disease (heart problems, stroke, diabetes and head 
trauma) and living in nursing  homes. Willingness 
to be a respondent in this study was proven by 
signing the consent form.

The consumption level data was obtained 
by interview using a questionnaire, consisting 
of a 1x24 hour food recall questionnaire, a Mini 
Mental State Exam / MMSE questionnaire, and 
a questionnaire on subject characteristics. The 
1x24 hour food recall questionnaire interview 
used the food model tool. The results of the food 
recall interview were analyzed electronically to 
determine the level of energy, carbohydrate, fat and 
protein consumption. The level of consumption in 
this case is the intake of energy, carbohydrates, fat 
and protein of the respondent. The results of the 
calculation of the consumption level are compared 
with the Nutrition Adequacy Rate (RDA) for the 
elderly and multiplied by 100%, then classifi ed 
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into more (intake ≥ 120% RDA), normal (intake 
90% - 119% RDA) and less (intake <90% RDA).

Dementia data were obtained by interview 
using the Mini Mental State Exam / MMSE 
questionnaire and the results were categorized 
into normal (cognitive function results 24-30), 
mild dementia (cognitive function results 19-23), 
moderate dementia (cognitive function results 10-
18) and dementia. weight (cognitive function result 
<9). Gender and age data were obtained through 
interviews using a questionnaire.

The study of the research results was 
analyzed descriptively by calculating the 
frequency distribution of the research results. 
In addition, a Chi Square test was performed to 
see the relationship between the independent 
and dependent variables. Statistical tests were 
performed using the IBM SPSS statistic 21 
program.

RESULTS AND DISCUSSION

From table 1, it can be seen that the majority 
of respondents in this study were women (59.4%) 
and as many as 50.9% of respondents were 60-69 
years old. Respondents’ energy intake was in the 
normal category at 40.6%. As many as 44.2% of 
respondents had carbohydrate intake in the normal 
category. Meanwhile, most respondents had low 
levels of fat and protein intake, respectively 44.2% 
and 44.8%. Most of the respondents’ dementia 
status was in the normal category (53.9%). Based 
on the results of this study, data on the prevalence 
of dementia in the elderly in the Tulungagung 
District was obtained by 46.1%.

The age range of respondents based on 
Table 2 weres 61 to 83 years old, with an average 
age of the respondents being 71 years old. The 
respondents’ average energy intake was 1444.6 
Kcal, while the average carbohydrate intake was 
221.9 g. The average fat intake of the respondents 
was 39.6 g and the average protein intake was 
50.2 grams. When compared with the RDA, the 
average adequacy of energy, carbohydrates, fat 
and protein of respondents was 86.18 ± 16.75%, 
88.36 ± 20.11%, 80.62 ± 31.61% and respectively. 
82.89 ± 21.64%. Daily intake of carbohydrates, 
fats and protein can affect cognitive function. 
Elderly (70-89 years) who consume 232 grams of 

Tabel 1. Distribution of Gender, Age, Energy Intake, 
Carbohydrates, Fat, Protein and Dementia in 
the Elderly in Tulungagung District in 2020

Variable
Total

n %
Gender

Male
Female

67
98

40.6
59.4

Age
60-69 y.o
70-79 y.o
≥ 80 y.o

84
50
31

50.9
30.3
18.8

Energy intake
Excessive
Normal
Inadequate

36
67
62

21.8
40.6
37.6

Carbohydrate intake
Excessive
Normal 
Inadequate

33
73
59

20.0
44.2
35.8

Fat intake
Excessive
Normal
Inadequate

39
53
73

23.6
32.1
44.2

Protein intake
Excessive
Normal
Inadequate

30
61
74

18.2
37.0
44.8

Dementia
Normal
Mild Dementia 
Moderate Dementia
Severe Dementia

89
28
27
21

53.9
17.0
16.4
12.7

Tabel 2. Average Age, Energy, Carbohydrate, Fat and 
Protein Intake of the Elderly in Tulungagung 
Regency in 2020

Variable Min Maks Mean
Age (years old) 61 83 71 
Energy intake (Kcal) 745.1 1911.6 1444.6 
Carbohydrate intake (g) 112.1 347.7 221.9 
Fat intake (g) 6.1 75.3 39.6
Protein intake (g) 22.1 80.2 50.2

carbohydrates per day, 78 grams of protein per day, 
and 61 grams of fat per day have normal cognitive 
function and do not experience dementia (Roberts 
et al., 2012).

Based on Table 3, most of the respondents 
who did not experience dementia were female 
respondents (64.0%). However, more than 50% 
of respondents who experienced moderate and 
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severe dementia were female respondents. The 
majority of people with dementia are women, 
namely 61% of the total dementia sufferers and the 
rest are men (Alzheimer’s Disease International, 
2015b). This condition occurs as a result of the 
infl uence of hormones, where the female hormone 
estrogen decreases which is proportional to age. 
Meanwhile, one of the functions of the hormone 
estrogen is to protect areas of the brain, especially 
in the memory and cognitive areas (Eberling, 2003; 
Eberling, 2004; Robertson, 2009; Genazzani, 2005; 
Mott & Pak, 2013; Pike, 2017). This is also due 
to differences in neurophysiological conditions 
and due to differences in lifestyles between men 
and women (Moser & Pike 2016; Pike, 2017). 
Lifestyle factors such as education, stress and 
physical activity affect the incidence of dementia 
in men and women (Zu et al., 2015). Research 
by Mulyani et al., (2017) shows that there are 
differences in physical activity in men and women 
related to the occurrence of dementia. This is 
inversely proportional to the results of this study, 
namely there is no relationship between gender 

and the incidence of dementia in the elderly (p = 
0.024).

Age is related to the incidence of dementia 
in the elderly, where the risk of dementia will 
increase with increasing age (Gibbons et al., 2014). 
Most of the incidence of dementia occurs when 
someone is> 60 years old and about 32% occurs at 
the age above 85 years (Prince et al., 2016). Based 
on the results of the Chi-square test, it is known 
that there is a relationship between age and the 
incidence of dementia (p = 0.014). This condition 
is in accordance with the results of research by 
Paul et al., (2010) which found that increasing age 
is in line with a decrease in a person’s cognitive 
function. Research in Austria has also shown a 
decline in mental and cognitive abilities associated 
with increasing age (Freidl et al., 1996).

Decrease in energy and nutrient needs occurs 
in line with increasing age (Fatmah, 2010). Energy, 
carbohydrate, fat and protein intake are associated 
with the incidence of dementia (Ortega, 1997; 
Kaplan et al., 2001; Robert et al., 2012; Dieng 
et al., 2018). Table 3 shows that elderly with 

Tabel 3. Relationship of Subject Characteristics, Energy Intake, Carbohydrates, Fat and Protein with Dementia in the 
Elderly in Tulungagung Regency in 2020

Variable
Normal Mild Demensia Moderate 

Demensia Severe Demensia
p- value

n % n % n % n %
Gender

Male
Female

32
57

36.0
64.0

15
13

53.6
46.4

11
16

40.7
59.3

9
12

42.9
57.1 0.424

Age
60-69 y.o
70-79 y.o
≥ 80 y.o

54
23
12

60.7
25.8
13.5

11
13
4

39.3
46.4
14.3

14
6
7

51.9
22.2
25.9

5
8
8

23.8
38.1
38.1 0.014*

Energy intake
Excesive
Normal
Inadequate

18
46
25

20.2
51.7
28.1

8
10
10

28.6
35.7
35.7

6
5

16

22.2
18.5
59.3

4
6

11

19.0
28.6
52.4 0.026*

Carbohydrate intake
Excesive
Normal
Inadequate

16
49
24

18.0
55.1
27.0

7
11
10

25.0
39.3
35.7

5
8

14

18.5
29.6
51.9

5
5

11

23.8
23.8
52.4 0.620

Fat intake
Excesive
Normal
Inadequate

18
34
37

20.2
38.2
41.6

8
7

13

28.6
25.0
46.4

7
7

13

25.9
25.9
48.1

6
5

10

28.6
23.8
47.6 0.735

Protein intake
Excesive
Normal
Inadequate

16
41
32

18.0
46.1
36.0

7
11
10

25.0
39.3
35.7

5
5

17

18.5
18.5
63.0

2
4

15

9.5
19.0
71.4 0.018*

*) statistically signifi cant at p<α, α=0.05 
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moderate and severe dementia mostly have low 
energy intake, 53.9% and 52.4%, respectively. 
There was a relationship between energy intake 
and dementia in the elderly (p = 0.026), low 
energy intake increased the incidence of dementia 
in the elderly. This is different from the results 
of the study by Creavin et al. (2012) where high 
energy intake in the elderly was associated with an 
increased risk of cognitive dysfunction.

Meanwhile, the elderly who did not have 
dementia mostly had normal carbohydrate 
intake (55.1%). In contrast to respondents with 
moderate and severe dementia, where most of their 
carbohydrate intake was in the low category. There 
was no correlation between carbohydrate intake 
and the incidence of dementia (p = 0.62), meaning 
that high or low carbohydrate intake did not affect 
the incidence of dementia in the elderly. This is 
different from research by Roberts, et al. (2012) 
who found that a high percentage of carbohydrate 
intake in meeting the daily energy needs of the 
elderly can have an impact on the increased risk 
of cognitive decline. The higher the percentage 
of energy fulfi llment from carbohydrates, the risk 
of dementia also increases (Roberts et al., 2012). 
Increased carbohydrate intake in the elderly is 
associated with increased consumption of foods 
with a high glycemic index. Glucose is the main 
source of energy needed for metabolic activities in 
the brain and administration of glucose can help 
improve cognitive performance (Bourre, 2006). 
However, excessive consumption of carbohydrates 
and simple sugars in old age can interfere with 
glucose metabolism and insulin performance 
(Witte et al., 2009; Malik et al., 2010; J et al., 
2009). High insulin levels can interfere with a 
person’s cognitive abilities (Stolk et al., 1997). 

Respondents who did not experience dementia 
or those who have dementia, mostly have less 
fat intake. Fat intake was not associated with the 
incidence of dementia (p = 0.735), which means 
that the adequacy of fat consumption did not affect 
dementia in the elderly. High fat deposits in the 
human body can result in insulin resistance which 
affects cognitive performance (Perkeni, 2015; Stok 
et al., 1997). Research by Nagai et al. (2019) found 
that intake of high-fat foods can reduce cognitive 
function and hippocampal neurogenesis in mice. 
This suggests that consumption of fatty foods can 

adversely affect cognitive abilities and accelerate 
the onset of dementia.

Protein intake was associated with dementia 
(p = 0.018). Respondents with moderate and 
severe dementia, mostly were in low protein 
intake. Protein is a nutrient that functions in the 
formation of neurotransmitters in the brain and 
nerves (Schelenker & Long, 2007). It is estimated 
that 10-25% of the elderly did not consume protein 
as recommended and 5-9% of the elderly only 
consume protein around 0.66 g / kg body weight 
per day (Volpi et al., 2013). Low protein intake can 
be associated with a lack of fulfi llment of essential 
amino acid intake needed for neurotransmitter 
synthesis (Roberts et al., 2012). The occurrence of 
dementia is related to abnormalities in a number 
of amino acids that function as neurotransmitters 
(Ravaglia et al., 2007). Research by Kaplan et 
al. (2001) reported that consumption of protein 
sources was signifi cantly associated with improved 
memory.

CONCLUSION

There was a positive relationship between 
age and the incidence of dementia and there 
was a negative correlation between the level of 
energy and protein consumption with dementia 
in the elderly. The older people and the lower 
the level of energy and protein consumption, the 
higher the incidence of dementia in the elderly. 
Further research needs to be done to assess eating 
patterns using the SQ-FFQ and 2 x 24 hour food 
recall to determine the eating habits of the elderly 
associated with dementia.
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