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ABSTRACT

Background: The aging process that occurs in elderly makes the elderly 
more vulnerable to health threats, such as decreased cognitive abilities. 
Lifestyle is a factor that plays an important role in several diseases, such 
as smoking, lack of physical activity, and consuming unhealthy foods. 
The purpose of this study was to find the correlation of smoking habit, 
physical activities and fat intake with cognitive abilities in elderly. 
Methods: This study used a cross sectional design involving 182 elderly 
over the age of 60 years in six integrated services post (Posyandu) in 
Klaten Regency, Indonesia. Data of smoking habits and physical activities 
were obtained by interview and fat intake was determinated by food 
recall. Data of cognitive ability was obtained through interview using 
Mini Mental State Exam (MMSE) questionnaire. Data were tested using 
Spearman correlation to determine the relationship between variables. 
Results: The results showed that there was a significant relationship 
between smoking habit with cognitive ability in elderly (P<0.001). There 
was a significant relationship between physical activity and cognitive 
ability in elderly (P<0.001). There was no significant relationship between 
fat intake and cognitive ability in elderly (P=0.494).
Conclusion: Low smoking habits and high physical activity was 
correlated to a better cognitive function in Indonesian elderly.
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Introduction
Elderly is the last period in the cycle of human 
life that will be experienced later by everyone. 
As one gets older, physiological functions will 
decrease due to degenerative processes (aging), so 
the problems related to older age will require more 
attention in future (1).The aging process in elderly 
makes the elderly more vulnerable to various health 
threats (2). Elderly will experience a decrease in 
tissue capacity too (3) and body function will also 
experience setbacks, a decreased memory, and a 

cognitive health decline (4, 5). Lifestyle is a factor 
that plays an important role in the occurrence of 
several diseases, such as smoking, lack of physical 
activities, and consuming unhealthy foods (6).

Smoking is a habit that has a huge impact on 
health (7). The prevalence of elderly smoking in 
Indonesia is relatively high. It was shown that as 
many as 37.5% of the elderly are active smokers who 
smoke an average of 13 cigarettes per day (8). Central 
Java is one of the provinces with the highest number 
of smokers. In 2017, the number of smokers reached 
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62.7% with an average number of 10 cigarettes per 
day and in Klaten Regency, the number of active 
smokers was 36.2% (9). Smoking is thought to 
have a negative effect on cognitive ability. Studies 
conducted in Australia, showed that seniors who 
smoked experienced greater cognitive decline each 
year than seniors who did not smoke (10). Cataldo 
et al.’s study (2010) revealed that the duration of 
smoking increased the risk factors for cognitive 
disability associated with increased oxidative stress 
and inflammation in smokers (11).

Physical activity is an indicator that can be utilized 
to evaluate overall health status of elderly (12, 13). 
Regular physical activity is beneficial to health, 
extends independent and active life expectancy, 
and improves quality of life in elderly. Aging is 
very influential in physical activity in elderly, 
for instance, the reduced ability to perform daily 
activities, independently (14). Scientific evidences 
also demonstrated that elderly people aged 60 years 
or older and with low physical activity had a high 
risk of experiencing cognitive disability, depression, 
and dementia (15).

Two thirds or more of diseases in elderly are closely 
related to nutrition. According to gerontologists and 
geriatrics, it is estimated that 30-50% of nutritional 
factors are important to achieve and maintain the 
elderly health (4). Fat is a nutrient that influences 
cognitive ability. A study has shown that there is 
a decrease in memory status in rats fed with high 
saturated fat for three months (16). Another study 
conducted on mice also showed that a high-fat diet 
lowered haptoglobin, a molecule that plays a role in 
the pathogenesis of neurodegenerative diseases  (17).

Physical activity in the elderly over 60 years 
tends to be lower than the elderly with a younger 
age (18). In addition, the elderly also tend to have 

high fat intake due to poor diet (19). High smoking 
habits, lack of physical activity, and high fat intake 
in the elderly underlie the importance of conducting 
a research on the correlation of smoking habits, 
physical activity and fat intake with cognitive ability 
in Indonesian elderly.

Materials and Methods 
This study was a cross sectional research design 
and the population of study were elderly over 60 
years old in Klaten Regency, Central Java (n=182). 
The inclusion criteria were elderly men and women 
over 60 years old, able to chew and live with 
family. The exclusion criteria were elderly with 
overnutrition status [Body mass index (BMI)≥23.5] 
and to be illiterate. This study was approved by the 
Health Research Ethics Commission Sebelas Maret 
University No.74/UN27.06/KEPK/2019.

Data on smoking habits and physical activity 
were obtained from respondents by interview, and 
fat intake results were obtained using a 24-hour 
recall questionnaire. Classification of smokers 
was based on World Health Organization (WHO) 
report in 2013 (20), classification of physical activity 
was based on Physical Activity Scale for Elderly 
(PASE) (21), and fat intake was classified based on 
the 2013 Nutrient Adequacy Ratio (NAR) according 
to the Indonesian Ministry of Health (22). Data on 
cognitive ability were obtained by interview using 
Mini Mental State Exam (MMSE) questionnaire 
together with categories based on the 2010 Shigemon 
et al.’s study (23). The classification of these variables 
was presented in Table 1.  SPSS software (Version 
21, Chicago, IL, USA) was used for statistical nalysis 
and the data were compared using the statistical test 
of bivariate analysis, and Spearman. A p value less 
than 0.05 was considered significant.

Table 1: Classification of the study variables
Variable Category Classification
Smoking habits* <1 stick per day

1-10 sticks per day
11-20 sticks per day
>20 sticks per day

Not a smoker
Light smoker
Moderate smoker
Heavy smoker

Physical activities** >16
9-16
<9

High
Moderate
Low

Fat intake***

Cognitive ability****

<70%
70-79%
80-99%
>100%
<16
17-23
>24

Low
Relatively low
Sufficient
High
Low 
Moderate 
Normal

*World Health Organization (WHO, 2013), ** Physical Activity Scale for Elderly (PASE), *** Nutrient Adequacy 
Ratio (NAR, 2013), ****Shigemon et al. (2010)
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Results
The number of elderly women involved in the study 
was higher than men, which was 52.1%. Based 
on the age category, the majority of elderly were 
ranging from 60 to 70 years (69.2%), 71-80 years 
as much as 25.9% and the least number was among 
those older than 80 years which only reached 4.9%. 
Based on bivariate analysis, there was a significant 
relationship between smoking habits and cognitive 
ability (P<0.001, Table 2). The correlation coefficient 
also showed a positive relationship between smoking 
and cognitive ability. Based on bivariate analysis, 
there was a significant relationship between 
physical activity and cognitive ability (P<0.001, 
Table 3). The correlation coefficient also showed a 
positive relationship between physical activity and 
cognitive ability. Based on bivariate analysis, there 
was no significant relationship between fat intake 
and cognitive ability (P=0.494, Table 4).

Discussion
In this study, there was a significant relationship of 
smoking habits and physical activity with cognitive 
abilities in the elderly, while fat intake was not 
significantly related with cognitive abilities in the 
elderly. The difference between this study and other 
studies was the variable of fat intake. There were no 
studies to discuss specifically the relationship of fat 
intake with cognitive abilities in elderly. Aging is 

often associated with an increase in the number of 
chronic disease conditions and physical decline that 
can negatively impact health status. Lifestyle has 
become an important component affecting health 
and well-being in elderly. Most health problems 
can be prevented through healthy living habit such 
as avoiding smoking, doing physical activity and 
dietary modification (24). 

Elderly with a nutrition-rich dietary and 
conducting regular physical activities was illustrated 
to have a lower risk of diseases. The risk of anxiety 
and depression can also be prevented through 
healthy eating and active lifestyle (25). Smoking 
can cause an accumulation of oxidants and free 
radical. Consequently, excess oxidants and free 
radical trigger oxidative stress. Research conducted 
on adults who smoke shows increased oxidative 
stress contributes to the formation of neurofibrillary 
plaques, which triggers cognitive decline (26). 

In line with these findings, Wang et al. stated that 
oxidants and free radicals can oxidize DNA, RNA, 
protein, and fat which will cause damage to cells too 
(27). Smoking is also a risk factor for cardiovascular 
and cerebrovascular disease, stroke, increased 
oxidative stress, atherosclerosis, and inflammation 
which can negatively impact cognitive function and 
the occurrence of dementia (28). Physical activity is 
very useful for elderly. Regular physical activity can 
prevent cognitive decline and improve independent 

Table 2: Correlation of smoking habit and cognitive abilitiy in elderly
Smoking habit Cognitive ability (182) Correlation 

coefficient
P value*

Low Moderate Normal
Heavy smoker
Moderate smoker
Light smoker
Not a smoker

2
28
8
3

3
13
14
32

3
15
19
42

0.348
<0.001

*Significant at α=0.05, using the Spearman Correlation test

Table 3: Correlation of physical activities and cognitive abilitiy in elderly
Physical activity Cognitive ability (182) Correlation coefficient   P value*

Low Moderate Normal
Low
Moderate
High

16
21
4

24
24
14

18
30
31

0.248 <0.001

*Significant at α=0.05, using the Spearman correlation test

Table 4: Correlation of fat intake and cognitive abilitiy in elderly
Fat intake Cognitive ability (182) Correlation coefficient P value*

Low Moderate Normal
Low
Relatively low
Succifient
High

4
1
7
29

9
1
7
45

8
4
6
61

0.051 0.494

*Significant at α=0.05, using the Spearman Correlation test
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life in elderly. The results of this study are in line with 
research conducted in Taipei on 275 elderly people 
showing that physical activity can increase happiness 
and mental health, because it can stimulate anti-
anxiety effects and also improve sleep quality (29). 

Physical activity is a lifestyle that can be modified 
and brings advantages in maintaining cognitive 
function as one gets older (30, 31). Physical activity is 
able to regenerate old cells and increase the number 
of young cells, thus it slows down cognitive decline 
(32, 33). The nutrition needs of elderly are influenced 
by several factors such as age, sex, physical activities, 
occupation, body posture and health conditions (34). 
The intake needed by elderly must be in accordance 
with the Nutrient Adequacy Ratio (NAR) to achieve 
a balanced nutritional status (35). 

Excessive fat consumption is one of the causes 
of accumulation of oxidative stress and may bring 
damage to antioxidant defenses. In this study, 
there was no significant relationship between fat 
intake and cognitive ability in the elderly, which is 
in contrast to previous studies done on mice with 
a significant increase in lipid peroxidation along 
with a decrease in antioxidant activity, and this can 
trigger cognitive decline in the elderly (36). The 
Wyss-Coray et al.’s study also stated that excess fat 
will accumulate and cause inflammation in brain 
and triggers cognitive decline (37). The difference 
in results can be caused by bias during the recall 
process, a less in-depth approach to the food recall 
process (38).

Conclusion
The findings in this study highlighted that elderly 
with intense smoking habits have low cognitive 
ability. It was shown that elderly with high physical 
activities have good cognitive ability. This study 
showed no significant relationship between fat 
intake and cognitive ability in elderly. It is expected 
that in the future the elderly can maintain a good 
lifestyle by avoiding smoking, excessive fat 
consumption and increase in physical activity to 
maintain good cognitive abilities too.

Acknowledgment
The authors would like to thank the parents and 
friends who have helped this research. The authors 
also thank all the participants involved in this 
study and Sebelas Maret University for financial 
support of the research. We are also grateful to 
the puskesmas and enumerators who assisted this 
research.

Conflict of Interest
None declared.

References 
1 Kemenkes RI. Situasi Lanjut Usia (Lansia) di 

Indonesia. Pusat Data dan Informasi Kementerian 
dan Kesehatan RI. Kementerian Kesehatan RI. 
2016.

2 Lepeule J, Bind MC, Baccarelli AA, et al. 
Epigenetic Influences on Associations between 
Air Pollutants and Lung Function in Elderly Men: 
The Normative Aging Study. Environmental 
Health Perspectives. 2014;122:566-72. 
DOI:10.1289/ehp.1206458. PMID:24602767.

3 Abdollahzade SM, Eftekhari MH, Almasi-
Hashiani A. The prevalence of malnutrition 
in elderly members of Jahandidegan Council, 
Shiraz, Iran. Int J Nutr Sci. 2018;3:86-91.

4 Ariati NN, Gumala NMYG, Nursanyoto H. 
Hubungan Konsumsi  Makronutrien  dengan 
Resiko Penuaan Dini pada Lansia Yang 
Mengikuti Senam Lansia di Posyandu Kabupaten 
Ganyar. J Sangkareang Mataram. 2017;3:34-7.

5 Pritasari, Damayanti D, Lestari NT. Gizi 
Dalam Daur Kehidupan. Badan Pengembangan 
dan Pemberdayaan Sumber Daya Manusia. 
Kementerian Kesehatan RI. 2017.

6 Mehrabani G, Aminian S, Mehrabani G, et 
al. Dietetic plans within the multiple sclerosis 
community: A review. Int J Nutr Sci. 2019;4:14-
22.

7 Akbarzadeh M, Almasi-Hashiani A, Farahmand 
M. The prevalence of risk factors of non-
communicable diseases in Fars Province. Int J 
Nutr Sci. 2016;1:23-9.

8 Kemenkes RI. Gambaran Kesehatan Lanjut 
Usia di Indonesia. Pusat Data dan Informasi 
Kementerian dan Kesehatan RI. Kementerian 
Kesehatan RI Dinas Kesehatan Provinsi Jawa 
Tengah. 2015.

9 Dinas Kesehatan Kabupaten Klaten. Profil 
Kesehatan Kabupaten Klaten. Dinas Kesehatan 
Kabupaten Klaten. Klaten. 2017.

10 Anstey KJ, Sanden C, Salim A, et al. Smoking 
as a Risk Factor for Dementia and Cognitive 
Decline: A Meta-Analysis of Prospective Studies. 
Am J Epidemiol. 2007;166:367-78. DOI:10.1093/
aje/kwm116. PMID:17573335.

11 Cataldo JK, Prochaska JJ, Glantz SA. Cigarette 
Smoking is a Risk Factor for Alzheimer’s Disease: 
An Analysis Controlling for Tobacco Industry 
Affiliation. J Alzheimers Dis. 2010;19:465-80. 
DOI:10.3233/JAD-2010-1240. PMID:20110594.

12 WHO (World Health Organisation.) Non-
communicable Diseases and Mental Health. http://
www.who.int/nmh/publications/9789241597418/
en/. Accessed  2013.

13 Hamer M, Lavoie KL, Bacon SL. Taking up 



Renowening et al.

Int J Nutr Sci December 2019;4(4) 190

physical activity in later life and healthy ageing: 
the English Longitudinal Study of Ageing. Br 
J Sports Med. 2013;48:239-43. DOI:10.1136/
bjsports-2013-092993. PMID:24276781.

14 Chou CH, Hwang CL, Wu YT. Effect of exercise 
on physical function, daily living activities, 
and quality of life in the frail older adults: 
A meta-analysis. Arch Phys Med Rehabil. 
2012;93:237-44. DOI:10.1016/j.apmr.2011.08.042. 
PMID:22289232.

15 Sun F, Norman IJ, While AE. Physical Activity 
in Older People: A Systematic Review. BMC 
Public Health. 2013;13:449. DOI:10.1186/1471-
2458-13-449. PMID:23648225.

16 Freeman LR, Haley-Zitlin V, Rosenberger DS, 
et al. Damaging Effects of a High-Fat Diet to 
the Brain and Cognition: A Review of Proposed 
Mechanisms. Nutr Neurosci. 2014;17:241-
51. DOI:10.1179/1476830513Y.0000000092. 
PMID:24192577.

17 Spagnuolo MS, Mollica MP, Maresca B, et al. 
High Fat Diet and Inflammation: Modulation 
of Haptoglobin Level in Rat Brain. Front 
Cell Neurosci. 2015;9:479. DOI:10.3389/
fncel.2015.00479. PMID:26696835. 

18 Buchman AS, Wilson RS, Yu L, et al. Total Daily 
Activity Declines More Rapidly with Increasing 
Age in Older Adults. Arch Gerontol Geriatr. 
2014;58:74–9. DOI:10.1016/j.archger.2013.08.001. 
PMID:24007938.

19 Rohmawati N, Asdie AH, Susetyowati. Anxiety 
Level, Dietary Intake, and Nutritional Status of 
Elderly in Yogyakarta Municipality. Jurnal Gizi 
Klinik Indonesia. 2015;12:62-71.

20 World Health Organization (WHO). Report on 
the Global Tobacco Epidemic. 2013.

21 Williams K, Frei AA, Vetsch F et al. Patient-
Reported Physical Activity Questionnaires: 
A Systematic Review of Content and Format. 
Health Qual Life Outcomes. 2012;10:28. DOI: 
10.1186/1477-7525-10-28.

22 Angka Kecukupan Gizi (AKG). Angka 
Kecukupan Gizi Energi, Protein Yang Dianjurkan 
Bagi Bangsa Indonesia. Lampiran Peraturan 
Mentri Kesehatan Republik Indonesia Nomor 
Tahun. 2013;2013:75.

23 Shigemon K, Ohgi S, Okuyama E, et al. The 
Factorial Structure of The Mini Mental State 
Examination ( MMSE ) in Japanese Dementia. 
BMC Geriatr. 2010;10:36. DOI:10.1186/1471-
2318-10-36. PMID:20534132.

24 Mehrabani D, Vahedi M, Eftekhari MH, et al. 
Food avoidance in patients with ulcerative colitis: 
A review. Int J Nutr Sci. 2017;2:189-195.

25 CDC (Centers for Disease Control and 

Prevention). The State of Aging and Health in 
America 2013. US Dept of Health and Human 
Services. Atlanta. Retrieved from https://
www.cdc.gov/aging/pdf/state-aging-health-in-
america-2013.pdf.  Accessed 2013.

26 Ambrose JA, Barua RS. The Pathophysiology of 
Cigarette Smoking and Cardiovascular Disease: 
An Update. J Am Coll Cardiol. 2004;43:1731–7. 
DOI:10.1016/j.jacc.2003.12.047. PMID:15145091.

27 Wang CC, Lu TH, Liao WC, et al. Cigarette 
Smoking and Cognitive Impairment: A 10-
year Cohort Study in Taiwan. Gerontology and 
Geriatrics. 2010;51:143-8.

28 Aghasadeghi K, Zarei-Nezhad M, Keshavarzi 
A, et al. The prevalence of coronary risk 
factors in Iranian lor migrating tribe. Arch Iran 
Med. 2008;11:322-5. DOI:08113/AIM.0015. 
PMID:18426325.

29 Chien MY, Kuo HK, Wu YT. 
Sarcopenia,cardiopulmonary fitness, and 
physical disability in community-dwelling 
elderly people. Phys Ther. 2010;90:1277-87.

30 Yaffe K, Fiocco AJ, Lindquist K, et al. 
Predictors of Maintaining Cognitive Function 
in Older Adults the Health ABC Study. 
Neurology. 2009;72:2029-35. DOI:10.1212/
wnl.0b013e3181a92c36. PMID:19506226.

31 Buchman AS, Boyle PA, Yu L, et al. Total 
Daily Physical Activity and the Risk of AD 
and Cognitive Decline in Older Adults. 
Neurology. 2012;78:1323-9. DOI: 10.1212/
wnl.0b013e3182535d35. PMID:22517108.

32 Kim S, Ko I, Kim B, et al. Treadmill Exercise 
Prevents Aging Induced Failure of Memory 
Through an Increase in Neurogenesis and 
Suppression of Apoptosis in Rat Hippocampus. 
Exp Gerontol. 2010;45:357-65. DOI:10.1016/j.
exger.2010.02.005. PMID:20156544.

33 DeCarolis NA, Eisch AJ. Hippocampal 
Neurogenesis as a Target for the Treatment 
of Mental Illness: A Critical Evaluation. 
Neuropharmacology. 2010;58:884-93. 
DOI:10.1016/j.neuropharm.2009.12.013. 
PMID:20060007.

34 Kemenkes RI. Situasi Lanjut Usia (Lansia) di 
Indonesia. Pusat Data dan Informasi Kementerian 
dan Kesehatan RI. Kementerian Kesehatan RI. 
2016.

35 Istiany A, Rusilanti. Gizi Terapan. PT Remaja 
Rosdakarya. Bandung. 2013.

36 Aqababa H, Mottahedzadeh R, Shahabi S, 
et al. The action of ginkgo biloba on passive 
avoidance learning in experimental rats. Middle 
East J Sci Res. 2013;16:751-5. DOI:10.5829/idosi.
mejsr.2013.16.06.7460.



Cognitive ability in elderly

Int J Nutr Sci December 2019;4(4)  191

37 Wyss-Coray T, Rogers J. Inflammation in 
Alzheimer disease: A Brief Review of the Basic 
Science and Clinical Literature. Cold Spring 
Harb Perspect Med. 2012;2. DOI:10.1101/
cshperspect.a006346. PMID:22315714.

38 Althubaiti A. Information Bias in Health 
Research: Definition, Pitfalls, and Adjustment 
Methods. J Multidiscip Healthc. 2016;9:211-7. 
DOI:10.2147/JMDH.S104807 PMID:27217764.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Althubaiti%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27217764
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4862344/
https://www.ncbi.nlm.nih.gov/pubmed/27217764

