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Abstract

Dementia is increasing in the world which is a major cause of disability and dependence in the elderly. This causes the 
elderly can not do their daily activities so often live in a nursing home. It is important to know the factors associated 
with dementia to prevent and treat dementia with appropriate interventions. The objective of this study was to 
identify the demographic factors and disease history associated with dementia among elderly in nursing homes. The 
research method was cross sectional study. Sample were recruited from three nursing homes located in Bandung and 
Garut using purposive sampling technique for a-3 month period (n=163). Data were collected using questionnaire 
consisting of demographic data, disease history, and MMSE (Mini Mental State Examination). The analysis of data 
was performed using chi-square test, fisher test, and logistic regression analysis. In term of its association with 
dementia, low education had the higher odd ratio (OR: 5.90, 95% CI: 2.02-17.20, p=0.001) than unmarried status 
(OR: 4.78, 95% CI: 1.23-18.52, p=0.024) and stroke (OR: 0.23, 95% CI: 0.06-0.88, p=0.032). However, diabetes 
mellitus was identified as confounding variable (OR: 0.10, 95%CI: 0.01-1.01, p=0.051). In conclusion, low education,  
unmarried status, stroke, and diabetes mellitus were predictor factors of dementia among elderly in nursing homes. 
It is recommended to include effective treatment could be in the form of health education about management of stroke 
and diabetes, physical activity, improvement of nutritional adequate, and social activities to prevent loneliness.
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Introduction 

Dementia is a clinical symptom that is 
indicated by the degradation of cognitive 
function progressively that burdens an 
individual’s daily activities (Duong, Patel, 
& Chang, 2017). In 2015, there were around 
46.8 million of people with dementia 
worldwide, which was predicted to increase 
up to 74.7 million in 2030 and 150 million 
in 2050 (Livingston et al., 2017; Baumgart et 
al., 2015). The estimated number of people 
with dementia in Indonesia in 2015 reached 
1.2 million. That number is predicted to 
double by 2030, and to 4 million by 2050 
(Kemenkes RI, 2016). This is related to 
higher life expectancy in people in developed 
countries, so that the elderly population and 
dementia people also increases. 

Dementia globally is a health and social 
care problem that affects individuals, families 
and friends due to an increase in dependency, 
behavior change, and health financing 
(Livingston et al., 2017; Fitriana et al., 2019). 
In 2015 it was estimated that the cost for 
dementia management was USD 818 billion 
globally and was predicted to continue to 
increase along with the increase in dementia 
population (Livingston et al., 2017). Cognitive 
decline is one of the reasons for families to 
transfer the elderly to the institutional care in 
nursing homes, especially those with severe 
dementia, behavioral disorders, depression, 
and disturbances in carrying out daily 
activities (Dramé et al., 2012; Toot, Swinson, 
Devine, Challis, & Orrell, 2017). However, a 
study demonstrated that dementia patients is 
found 19 times higher in nursing home than 
in the community (Hoffmann et al., 2014). 

The association of Alzheimer’s reports 
that diabetes, obesity, smoking, and 
hypertension can increase the risk of 
dementia (Baumgart et al., 2015). Other 
factors related to dementia are age, ethnicity, 
gender, genetic, physical activity, drugs, 
education, alcohol, comorbidities, and the 
environment (J. H. Chen, Lin, & Chen, 
2009). According to Perhimpunan Dokter 
Spesialis Saraf Indonesia (2016), risk factors 
of dementia involve unmodifiable risk (age, 
gender, genetic factors) and modifiable 
risk (hypertension, hypercholesterolemia, 
diabetic mellitus, stroke, diet, exercise, stress, 

heart disease, high homocysteine, and follicle 
acid deficiency).

A study in China involving 943 elderly in 
nursing homes revealed that the stroke history 
had risk 1.515 times becoming dementia (Xu 
et al., 2017). Meanwhile, a study in Taiwan 
show that increased dementia is found 1.42 
times in the elderly with widowed or widowed 
status (Fan et al., 2015). Xu et al (2017) study 
show that age related to dementia among 
elderly in nursing homes (OR 1.029). The 
other study show that osteoarthritis had risk 
1.25 times (Huang et al., 2015) and diabetes 
1.18 times (Crane et al., 2013) becoming 
dementia. However, a study about disease 
history as modifiable risk of dementia in 
Indonesia is limited. The purpose of this 
study was to identify demographic factors 
and disease history associated with dementia 
among elderly in nursing homes.

Method

A cross-sectional study was conducted from 
January to March 2019. The subject of the 
study was taken using purposive sampling 
technique from three nursing homes: Budi 
Pertiwi Bandung, Senjarawi Bandung, 
and Rehabilitasi Lansia Garut, West Java. 
Nursing homes provide residential care for 
elderly also reffered to as old people’s homes, 
care homes, or long-term facilities. The 
subjects involved in this study had fulfill the 
age criteria (> 60 years), good hearing and 
vision, and were willing to become subject of 
the study. In total, 176 subjects aged 60 years 
and older were initially enrolled in the study, 
of whom 13 subjects were excluded for the 
following reasons: refusal to partisipate, 
language problems, and severe auditory 
and visual deficits. The elderly subjects or 
their caregiver signed the informed consent 
before the study was conducted. The study 
was conducted at the Ethic Committee of 
Universitas Padjadjaran (No.1266/UN6.
KEP/EC/2018).

The instrument to collect the data was a 
questionnaire containing questions related to 
respondents’ identity and anamnesis related 
to disease history according to the doctors 
or nurses. The dementia test used MMSE 
(Mini Mental State Examination) containing 

Lisna Anisa Fitriana: Demographic Factors and Disease History Associated with Dementia among Elderly 



123Volume 8 Issue 2 August 2020

30 questions related to orientation, memory, 
language, registration, and attention, with the 
score < 24 was set as criteria for dementia 
(Arevalo-Rodriguez et al., 2015). Data was 
collected by interviewing the elderly subjects 
and nursing home staffs, observing the ability 
to do daily activities, and physical assessment 
of the elderly subjects.

The elderly subjects were divided into 
two groups, dementia and non-dementia 
(including the MCI patient). Demographic 
data consists of age, sex, education, and 
marital status. Educational categorization 
divided the subjects into high and low levels 
of education. Low level education covered 
subjects who were education ≤ 9 years or 
never receive formal education, elementary 
school level, and junior high school level). 
Meanwhile, the subjects with educational 
background of senior high school and 
higher were considered having high level 
education. Marital status classified the 
subjects into married and unmarried (never 
married, widowed, or divorced). Meanwhile, 
disease history consist of hypertension, heart 
disease, stroke, diabetes mellitus, rheumatic, 
osteoarthritis, and uric acid.

The data were analyzed using statistical 
program for social sciences (SPSS) version 
25. The elderly subjects were divided into 
two categories: dementia and non dementia. 
Univariate tests using mean and standard 
deviation, frequency, and percentage. Test of 
Normality used Kolmogorov smirnov. Mann-
whitney used to compare numerical data 
(MMSE, BMI (body mass index), sistole, 
diastole)  and chi-square test or fisher exact 
test to compare categorical data (age, sex, 
education, marital status, disease history). 
Multivariate tests used logistic regression to 
determine the final model of variables related 
to dementia (Nuraeni, Mirwanti, Anna, & 
Nurhidayah, 2019). Multivariate analysis 
revealed the result of calibration test of 

Hosmer-Lameshow with the value p=0.772. 
The Hosmer-Lameshow test to determine 
goodness of fit for logistic regression models.  
Differences were considered statistically 
significant for p values of less than 0.05.

Results

The research was conducted for three months 
from January to March 2019 on 176 elderlies 
in three nursing homes. On 163 elderlies who 
fulfilled the inclusion criteria consists of 110 
elderlies gained the average score of MMSE 
was 12.78 ± 9.23 for dementia group and 53 
elderlies gained the score was 26.85 ± 2.01 
for non-dementia group (p<0.001). However, 
there were no significant comparison on body 
mass index, sistole, and diastole between 
dementia and non-dementia group (Table 1).

Most of the dementia elderly, 84 elderlies 
(69.4%) were in the ≥70 years age category; 
81 elderlies (71.1%) were female; 104 
elderlies (73.2%) had low education; 106 
elderlies (69.3%) were unmarried; and 57 
elderlies (64.8%) had hypertension history. 
Bivariate test showed that dementia was 
significantly related to education (p<0.001). 
Dementia was also shown to significantly 
correlated with stroke (p=0.023) and diabetes 
mellitus (p=0.007) (Table 2). 

The logistic regression results showed 
that dementia was significantly related to low 
education (OR: 5.90, 95% CI: 2.02-17.20, 
p=0.001), marital status (OR: 4.78, 95% CI: 
1.23-18.52, p=0.024), stroke (OR: 0.23, 95% 
CI: 0.06-0.88, p=0.032). However, diabetes 
mellitus was identified as confounding 
variable (OR: 0.10, 95%CI:0.01-1.01, 
p=0.051) (Table 3). 

Discussion
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Table 1 Characteristics of the elderly with and without dementia
Variable Dementia (n=110) Non-dementia (n=53) p

MMSE (score), mean (sd) 12.78 (9.23) 26.85 (2.01) <0.001*
BMI (score), mean (sd) 21.62 (3.51) 22.61 (3.92) 0.070
Sistole (score), mean (sd) 131.59 (19.53) 131.17 (15.98) 0.843
Diastole (score), mean 
(sd)

78.11 (9.74) 77.15 (7.87) 0.451

*p<0.05; p-value were derived from Mann-whitney test



124 Volume 8 Issue 2 August 2020

Lisna Anisa Fitriana: Demographic Factors and Disease History Associated with Dementia among Elderly 

Table 2 Association of demographic profile and disease history with dementia

Variable Dementia 
(n=110)

Non-dementia 
(n=53)

p OR (95%CI)

Age (years), n (%)
     60–69 26 (61.9) 16 (38.1) 0.370 0.72 0.34–1.49
      ≥70 84 (69.4) 37 (30.6)
Sex, n (%)
      Female 81 (71.1) 33 (28.9) 0.138 1.69 0.4–1.49
      Male 29 (59.2) 20 (40.8)
Education, n (%)
      Low 104 (73.2) 38 (26.8) <0.001* 6.84 2.48–18.92
      High 6 (28.6) 15 (71.4)
Marital Status, n (%)
      Unmarried 106 (69.3) 47 (30.7) 0.062 3.38 0.91–12.55
      Married 4 (40) 6 (60)
Hypertension
      Yes 57 (64.8) 31 (35.2) 0.423 0.77 0.39–1.48
      No 53 (70.7) 22 (29.3)
Heart disease
      Yes 4 (66.7) 2 (33.3) 0.636 0.96 0.17–5.43
      No 106 (67.5) 51 (32.5)
Stroke
      Yes 4 (36.4) 7 (63.6) 0.029* 0.25 0.007–0.89
      No 106 (69.7) 46 (30.3)
Diabetes mellitus
      Yes 1 (16.7) 5 (83.3) 0.014* 0.09 0.01–0.77
      No 109 (69.4) 48 (30.6)
Rheumatic
      Yes 19 (82.6) 4 (17.4) 0.095 2.56 0.82–7.94
      No 91 (65.0) 49 (35.0)
Osteoarthritis
      Yes 14 (77.8) 4 (22.2) 0.323 1.79 0.56–5.72
      No 96 (66.2) 49 (33.8)
Uric Acid
      Yes 3 (50) 3 (50) 0.301 0.47 0.09–2.40
      No 107 (68.2) 50 (31.8)

*p<0.05; p-value were derived from chi-square or fisher test
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The results showed that demographic factor 
and disease history that associated with 
dementia among the elderly in nursing 
homes consists of low education (p=0.001), 
unmarried status (p=0.024), stroke (p=0.032), 
and diabetes mellitus (p=0.051). The study 
showed that the number of elderly subjects 
with dementia in the studied nursing homes 
was higher than those without dementia, and 
this had close correlation with the factors of 
age, sex, and education. A study in Europe 
involving 45,340 elderly demonstrated that 
the group of patients of < 75 years old had 
dementia score of 1%. This figure increased 
to 3.5% in the age group of 75-84 years and 
10.4% in the age group of > 84 years (Ferreira, 
Brandão, & Cardoso, 2018). Although our 
results did not show relation with age, this 
factor is considered one of the determining 
factors for dementia (Qiu & Fratiglioni, 
2018). 

The higher percentage of female subjects 
in our study might be related to the longer life 
expectancy in female compared to male. In 
addition, the physiology of female individual 
is influenced by alteration of hormonal 
level. Thus, the decreased level of estradiol 
in menopause women compromises the 
protective function estrogen as an antitoxic 
agent that leads to neuronal death (Hestiantoro 
et al., 2019; Fitriana et al., 2019). Chêne et al 
(2015) study show that the risk of dementia 
in women is significantly higher than men 
after the age of 85 years. This finding is in 
line with a study in China show that sex not 
related with dementia (Xu et al., 2017).  Chen 
et al (2016) study found that increased risk 
of dementia among older women associated 
with short sleep duration, that is ≤ 6 hours/
night (HR 1.36).

The results further showed that the lower 

the education level elderly had 5.9 times the 
risk of becoming dementia. This finding is in 
line with a study conducted in China, involving 
943 subjects, showing a correlation of high 
level of education with low risk of dementia 
(OR 0.587) (Xu et al., 2017). Another study 
has demonstrated that high level of education 
could prevent dementia by maintaining 
cognitive function (Lamotte et al., 2016). 
A systematic literature review revealed 
contradictory results with regard to correlation 
between education and dementia. In 58% of 
the reference significant correlations were 
shown while in the rest 42% of no correlation 
was found. The data suggested, however, 
relationship between education and dementia 
was consistent in developing compared to 
the developed regions (Sharp & Gatz, 2011). 
Post mortem brain histology could further 
delineate the correlation between education 
level and dementia, as demonstrated by a 
study which showed that individuals with 
higher education had higher brain weight 
compared to those with lower education 
level. The study associated this finding with 
higher synaptodendritic development which 
eventually led to neurogenesis in individuals 
with higher education level (Brayne et al., 
2010).

Marital and parental status were shown 
to play important role in the incidence of 
dementia as shown by a study result involving 
354 dementia respondents that demonstrated 
widowed patients and those who had no 
children had higher risk of developing 
dementia (Sundström, Westerlund, Mousavi-
Nasab, Adolfsson, & Nilsson, 2014). Different 
study recruiting 10,432 elderly that showed 
increased risk of dementia in individuals with 
widow or widowed status further corroborate 
the relation of marital status in dementia (Fan 
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Table 3 Final model factors associated with dementia
Variable B S.E. Wald df p OR (95%CI)

Low 
education

1.78 0.55 10.56 1 0.001 5.90 2.02–17.20

Unmarried 
status

1.57 0.69 5.13 1 0.024 4.78 1.23–18.52

Stroke -1.48 0.69 4.58 1 0.032 0.23 0.06–0.88
Diabetes 
mellitus

-2.27 1.16 3.81 1 0.051 0.10 0.01–1.01

*p<0.05; B: beta; S.E.: standar error; OR:odd ratio; CI: confidence interval
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et al., 2015). The absence of partner was 
associated with stressful events leading to 
depression, and eventually lowered cognitive 
performance and dementia. Increased risk 
of dementia was also observed in unmarried 
subjects, especially in divorced and unmarried 
at all, aged 50 to 64 compared to those who 
were married. 

Several hypotheses have been put forward 
on the protective effects of marriage against 
dementia. Marriage is associated with 
increase social support that could prevent 
anxiety and depression (Holwerda et al., 
2014). An aspect related to marriage is sexual 
activity, and in this respect a study involving 
6,833 subjects of 50 to 89 years of age found 
that subjects who were sexually active for one 
year showed lower risk of dementia (Wright 
& Jenks, 2016). 

In this study we found significant 
relationship between dementia and stroke 
(p=0.032). This is because stroke can cause 
vascular dementia (Xu et al., 2017). In line 
with our data, the results of a prospective 
cohort study from 22 hospitals and 8 studies in 
the community with 7,511 subjects revealed 
a higher prevalence of pre-stroke dementia. 
Furthermore, an earlier study showed that 
10% of patients had dementia before the first 
stroke, 10% developed dementia soon after 
the first stroke, and one third of the subjects 
had dementia after multi strokes (Pendlebury 
& Rothwell, 2009). Studies investigating 
stroke has certain characteristics which may 
increased risk of dementia such as the presence 
of multiple lesion, the volume of infarcts and 
the location of stroke (e.g. left hemisphere). 
According to pathogenic mechanisms 
process in brain a neurodegenerative process 
triggered by stroke by disrupting amyloid 
clearance or by activating autoimmune 
responses to brain antigens produced post-
stroke and its also related to accumulation of 
amyloid in arterial walls of cerebrovascular 
(Kuźma et al., 2018).

In this study we found the final model 
of factors that associated with dementia 
showed that diabetes mellitus is confounding 
variable (p=0.051). This is because causative 
relationship between diabetes and cognitive 
decline in patient with dementia has not yet 
been clearly established. Inadequate cerebral 
circulation and recurrent hypoglycemic 

episodes in diabetic vascular diseases have 
been suggested to cause subclinical brain 
damage and permanent cognitive impairment 
(Li, Cesari, Liu, Dong, & Vellas, 2017; 
Kurniawan & Yudianto, 2016). Besides that, 
type 2 diabetes mellitus could cause cognitive 
impairment due to neurogenesis damage, 
vascular dysfunction, brain-blood barrier 
dysfunction, inflammation, hyperglycemia, 
and insulin resistance that lead ischemia and 
accelerates the pathology of Alzheimer’s 
disease (Umegaki, 2014). The other study 
showed that diabetic patients were 60% 
higher at risk of developing dementia than 
those without diabetes, and women with 
diabetes had 19% higher risk of developing 
vascular dementia than men (Chatterjee et 
al., 2016). 

Conclusion

The results of the study showed that 
demographic factors and disease history 
that associated with dementia among elderly 
in nursing homes included low education,  
unmarried status, stroke, and diabetes 
mellitus. One of the consequence of these 
findings is that appropriate interventions 
are needed to prevent and treat dementia in 
the elderly staying in nursing homes. Health 
workers can prevent and slow the progression 
of dementia by providing health education 
about management of stroke and diabetes, 
physical activity, improvement of nutritional 
adequate, and social activities to prevent 
loneliness. Further studies can be conduct on 
the prevalence and risk factors of dementia 
with a greater number of respondent both in 
nursing homes and community in Indonesia.
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