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Abstract

One of the major causes of disability and dependency in older people worldwide is dementia. However, few studies have been
conducted on determinants of cognitive impairment among people 50 years and older. The purpose of this study was to describe
the prevalence and explain determinants of cognitive impairment among adults aged 50 years and older in Thailand.A cross-
sectional study was conducted from September 2015 to March 2016. The participants was randomly selected from sixteen
districts, fourteen provinces across four regions of Thailand. A total of 3021 completed questionnaires were used for analysis.
Cognitive impairment was measured by the Montreal Cognitive Assessment (MoCA) and established questionnaire from the
study of Global Ageing 2014 (SAGE). The prevalence of cognitive impairment was 23.20%. Four variables were associated
with cognitive impairment as aged 65 years and older, female, without spouse, and low frequency of social interaction attended.
Multiple logistic regression revealed that aged 65 years and older (AOR: 1.61, 95% CI: 1.35-1.93), female (AOR: 1.41, 95%
CI: 1.16-1.70), completed primary school and lower (AOR: 0.73, 95% CI: 0.55-0.96), and low frequency of social interaction
attended (AOR: 1.25, 95% CI: 0.98-1.60) were found to be significant predictor of cognitive impairment among adults aged 50
years and older. Annual screening for cognitive impairment of adults aged 50 years and older should be done. Provide health
promotion in risk group and care for older cases with impaired cognitive function to achieve well-being in their lives.
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1. Introduction dementia [7, 8]. The other types include vascular de-
mentia, dementia with Lewy bodies [3]. Being with
dementia affect individuals, their caregivers and soci-
ety. For people with dementia, there is increased risk
of functional dependence and poor quality of life [9].
For caregivers, they suffered of emotional stress, de-
pression and health problem in family and caregivers
themselves [10-12]. For society, health services costs
and informal costs of unpaid caregiving for dementia
are growing too high. Total estimated cost of demen-
tia care worldwide is US$ 818 billion in 2015, it will
be rising to US$ 1 trillion in 2018 and US$ 2 trillion
in 2030 [3]. High income countries has the highest
proportion of direct costs on social care (community

The prevalence of age-related health and increas-
ingly aging of global population will be important
public health concerns [1]. One of the major causes
of disability and dependency in older people world-
wide is dementia [2]. The prevalence of dementia is
expected to increase by about 74.7 million in 2030 and
131.5 million by 2050. Majority are in low and mid-
dle income especially in Asia-Pacific region [3]. In
this region, people with dementia will increase from
23 million in 2015 to almost 71 million in 2050 which
more than half of worldwide [4].

Dementia is a syndrome of irreversible cognitive

decline and too severe to support daily functioning
[5]. Cognitive impairment and mild cognitive impair-
ment have cognitive deficit less severe than dementia
and daily functioning is normal. After diagnosis, up
to 50% of Mild Cognitive Impairment (MCI) devel-
oped to dementia within five years [6]. Alzheimer’s
disease is the most common type about 50-70% of
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and residential care) while low income countries rely
on informal care (unpaid care by family) more than
others. Furthermore, no current treatment can cure or
stop progression of dementia even many new therapies
are still in various stages of clinical trials and investi-
gations [13].

In Thailand, the health survey 2014 reported that
8.1% of people aged over 60 years had dementia. Peo-
ple over 80 years old had highest prevalence of demen-
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tia with 22.6 % [14]. The population census in Thai-
land 2010 has shown 12% of aging population and es-
timated to reach to 17% in 2020 from which at least
300,000 people have dementia [15]. The findings from
Thai elderly report in 2013 has highlighted that 63% of
Thai cohort has at least one chronic disease to comor-
bidity of dementia [16]. A study in Thailand revealed
that people with dementia have difficulties to perform
their basic activities of daily living [17]. Limited na-
tional strategies to support those people to maintain
their quality of life [4].

Due to functional impairment of memory process-
ing speed and executive functions of those people,
only few are seeking treatment [5, 18]. Early recog-
nition of cognitive impairment is beneficial to help
patients, care givers and doctors to determine comor-
bidities and reversible causes of cognitive impairment,
discuss initiation of therapy and planning of appropri-
ate advance care [19]. In addition, early identifica-
tion enables older people, their families and friends to
appropriately adjust and prepare for future risks [19,
20]. Moreover, early detection could improve prog-
nosis and decrease morbidity [5]. Simultaneously ad-
dress modifiable risk factors may be is the most effec-
tive strategy [21, 22]. The aims of this cross-sectional
survey were to identify prevalence of cognitive im-
pairment and associated factors among adults aged 50
years and older in Thailand; to understand current sit-
uation for policy making and to make implementation
plan for the promotion of modifiable factors to reduce
of cognitive impairment in the populations.

2. Methodology

2.1. Study design and sample

A household cross-sectional study was conducted
for Thai adults aged 50 years and older from Septem-
ber 2015 to March 2016. A total of 3,977 partici-
pants were randomly selected from 16 districts in 14
provinces across four regions of Thailand. The study
population was comprised of adults aged 50 years and
older who had been living in the selected districts at
least 6 months. They were willing and responsive to
the study. Multi-stage cluster sampling was applied to
select the villages in 14 provinces representing all re-
gions. Community leader and health staff in each vil-
lage were approached to request collaboration and se-
lection of participants. Simple random sampling was
employed to enroll eligible adults 50 years and older
in the household.

2.2. Measurement

The established questionnaire from the study of
Global Ageing 2014 (SAGE) [23] and used the Mon-
treal Cognitive Assessment (MoCA) translated from
English language version into Thai in March 15 2007

by Solasinee Hemrungrojn [24, 25]. The question-
naire consisted of five parts: 1) introduction 2) cogni-
tive functions 3) demographic factors 4) health state-
relate factors 5) social factors. It was revised for va-
lidity and reliability by the research team. MoCA was
used to evaluate cognitive function score. The par-
ticipants were asked with eight questions in different
domains: visuospatial skills/executive functions, nam-
ing, memory, attention, language, abstraction, delayed
recall, orientation. A maximum score of 30, one point
was added for an individual who has less than 12 years
of education. Cognitive functions were classified as
being: severe dementia (total scores 4 and below),
moderate dementia (5—15 scores), mild dementia (16—
21 scores), preclinical (22-25 scores), and normal (to-
tal scores 26 and above). For statistical purpose cog-
nitive function was divided into two groups: group I
normal (normal to mild dementia) and group II cogni-
tive impairment (moderate to severe dementia).

2.3. Data and collection procedures

The data were collected by trained research assis-
tants through a face-to-face interview using question-
naire. Two research assistants per study site were
recruited from selected sixteen districts. They were
trained to ensure competency to fill in the question-
naire and to get the appropriate anthropometric mea-
surements. Two-day workshop was organized to train
assistants about the questionnaire and ethical issues.
An electronic form was developed for data enter-
ing from all 16 study sites via on-line application
(http://ageingbackend.damasac.com). The proposal
was approved by the ethical committee of Mahidol
University, COA. NO. 2014/266.3009. No individual
level identifiers were included in any public data set
and no individual identifiers were sent to the authors.

2.4. Data analysis

The statistical tests were analyzed using SPSS ver-
sion 21.0 for Windows. Descriptive analysis was con-
ducted to calculate mean, standard deviation (SD),
minimum and maximum, numbers and percentage to
identify the prevalence of cognitive impairment and
each independent variable among adults aged 50 years
and older in the selected communities. Then, bivariate
analysis was applied to identify associations between
each independent variable and cognitive impairment.
Finally, multiple logistic regression analysis was used
to identify the significant predictors related to cogni-
tive impairment among adults aged 50 years and older
in Thailand. All variables statistically significant at p-
value < 0.25 in bivariate analyzes were included in the
multiple logistic regression.

3. Results

A total of 3,977 participants were interviewed, 956
were excluded due to missing data on key variables.
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Table 1. Distribution of respondents by cognitive functioning among adults aged 50 years and older (n = 3,021)

Variable All Male Female
Number Percentage Number Percentage Number Percentage
Cognitive function
Normal 632 20.90 218 19.70 414 21.60
Preclinical 621 20.60 237 21.50 384 20.00
Mild dementia 1067 35.30 430 38.90 637 33.20
Moderate dementia 653 21.60 201 18.20 452 23.60
Severe dementia 48 1.60 18 1.60 30 1.60
Cognitive function categories
Group I Normal 2,320 76.80 885 80.20 1,435 74.80
Group II Impairment 701 23.20 219 19.85 482 25.20

In total 3,021 completed questionnaires were used for
the analysis. Adults aged 50 years and older who have
cognitive function have been illustrated in the Table
1. One-third (35.30%) were mild dementia and they
are the biggest sub-group in the classification. The
prevalence of cognitive impairment among adults aged
50 years and older was 23.20%, higher in women than
men (25.20% and 19.80%).

Demographic characteristics of the sample are
shown in Table 2. One-third (38.70%) were aged be-
tween 50 to 59 years. The median age was 63 years
old (Mean 63.58, SD.9.23). The findings indicated
that two-third (63.50%) were females. Over two-
third (67.40%) were currently married, and two-third
(63.30%) completed primary school and lower as the
highest education level. The numbers and percentages
of health state in Table 2 showed that hypertension rate
was 13.00% and depression rate was 13.00%. One
third (33.10%) were obese (BMI > 25 kg/mz). Pro-
portion of respondents smoking tobacco were 10.60%,
alcohol consumption 11.30%, high physical activity
8.80% and high exercise 5.60%.

Cognitive impairment in bivariate analysis was de-
scribed in Table 3. Four factors were found to be sig-
nificantly associated with cognitive impairment: aged
65 years and older, female, without spouse, and low
frequency of social interaction (p-value < 0.05).

Multiple logistic regression showed that factors
with strong evidence with p-value < 0.05 which aged
65 years and older (Adjusted OR 1.61; 95% CI=1.35—
1.93), female (Adjusted OR 1.41; 95% CI=1.16—
1.70), completed primary school and lower (Adjusted
OR 0.73; 95% CI=0.55-0.96) and low frequency of
social interaction (Adjusted OR, 1.25; 95% CI=0.98—
1.60) were found to be significant predictors of cogni-
tive impairment among adult aged 50 years and older
as shown in table 4.

4. Discussion

This study showed that four factors were found to
be significantly associated with cognitive impairment:
aged 65 years and older, female, without spouse, and

low frequency of social interaction attended. The
prevalence of cognitive impairment among adults aged
50 years and older in the communities of Thailand was
23.20% (male 19.8%, female 25.2%). When com-
pared with other countries, the result was close to
Japan 21.50% (21.3% of male and 21.8% of female)
[26]. In contrast, our finding was higher than Malaysia
where prevalence of cognitive impairment was 11.0%
[27].

Demographic factors, age was positively associated
with cognitive impairment. The respondents aged
65 years and older were 1.60 (OR: 1.60, 95% CI:
1.35-1.89) times more likely to have cognitive impair-
ment than those who were younger. Many studies re-
ported that cognitive impairment was strongly asso-
ciated with age [28-30]. Age was the greatest risk
factor for Alzheimer’s disease [4, 31, 32] and cogni-
tive impairment [33]. Female respondents were 1.36
(OR: 1.36, 95% CI: 1.13-1.63) times more likely to
develop cognitive impairment than males. Similar to
studies, conducted in rural areas of northern China in
which the odds of cognitive impairment were signifi-
cantly higher among women [29, 34]. The prevalence
of cognitive impairment was 1.8-fold higher in women
than men among people aged 80 years and older [29],
and 2.3-fold higher in women than men among people
aged 60 years and older [34]. In contrast, some studies
found that gender was not in association with cogni-
tive impairment [28, 30]. Multiple logistic regression
found that gender was a significant predictor of cog-
nitive impairment among female adults aged 50 years
and older. One reason could be the loss of estrogen
in menopause may cause high prevalence of cognitive
impairment in women [35, 36].

Respondents without spouse were 1.28 (OR: 1.28,
95% CI: 1.07-1.54) times which was more likely to
develop cognitive impairment than those with spouse.
Similar to the finding of other studies, without spouse
was positively associated with cognitive impairment
[37, 38]. Social interaction between couples could
help avoid the disease. Solitary individuals who were
less involved in social activities and had less opportu-
nity to communicate may result in high risk of cog-
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Table 2. Distribution of respondents’ characteristics (n = 3,021)

Variables Number Percentage
Age in years

50-59 1170 38.70
60-69 1105 36.60
>70 746 24.70
(Mean = 63.58 SD = 9.23, Min = 50, Max = 97)

Gender

Male 1104 36.50
Female 1917 63.50
Marital status

Never married 166 5.50
Currently married 2035 67.40
Cohabiting 100 3.30
Separated/Divorced 124 4.10
Widowed 596 19.7
Body mass index: > 25 kg/m’ 999 33.10
Education level

Never been to school 100 3.30
Less than primary school 511 16.90
Primary school 1912 63.30
Secondary school 181 6.00
High school and higher 162 5.40
Life style and disease

Tobacco use: Yes 320 10.60
Alcohol consumption: Yes 342 11.30
Physical activity: Yes 267 8.80
Exercise: Yes 170 5.60
Depression: Yes 392 13.00
Hypertension: Yes 392 13.00
Social life

Work with neighborhood to improved something: No 719 23.80
Social interaction: Low frequency 831 27.50
Social meeting attended: Low frequency 509 83.20

nitive impairment [38, 39]. Multiple logistic regres-
sion found that without spouse was not a significant
predictor of cognitive impairment among adults aged
50 years and older in Thailand. Education level was
not significantly associated with cognitive impairment
0.87 (OR: 0.87, 95% CI: 0.66-1.13) (p = 0.296).
Multiple logistic regression found that education level
was a significant predictor of cognitive impairment
among adult aged 50 years and older in Thailand. Ev-
idence from previous studies showed that low edu-
cation level was risk factor for cognitive impairment
[28-30]. Consistent with previous finding, older peo-
ple with education levels of < 6 years compare to older
people with education levels of 9 years or more, with
a 3.8 fold increase in the illiterate group and a 1.7-fold
increased with 1-5 years of education. People with
higher education might adopt healthier lifestyles that
are associated with good cognitive functioning [40].

Social factors consisted of three variables; worked
with your neighborhood to improve something, social
interaction attendance, and social meeting attended.

Our finding indicated that respondent with low
frequency of social interaction attendance were 0.76
(OR: 0.76, 95% CI: 0.62-0.92) time more likely to
have cognitive impairment than those who have high
frequency of social interaction attended. Multiple
logistic regression found that low frequency of social
interaction attended was a significant predictor of
cognitive impairment among adults aged 50 years
and older. Similar to other studies, the relationship
between engagement in social activity and cognitive
function showed that social engagement and active
lifestyle improved cognitive function amongst ageing
[41, 42]. Joining hobby groups such as playing
Mahjong, chess and cards could prevent cognitive
decline because it provides variety challenge, complex
problem solving and mental training [43]. On the
other hand, hypertension, depression, body mass in-
dex, tobacco use, alcohol consumption, high physical
activity, high exercise, working with neighborhood to
improve something and attending social meeting were
not found to be associated with cognitive impairment.
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Table 3. Association between cognitive impairment and independent variables

Cognitive functions

Independent variables " Normal(%) Impairment (%) Crude OR (95% CI) p-value
Age

>65 1226 71.80 28.20 1.60 (1.35-1.89) 0.000
50-64 1795 80.20 19.80 1

Gender

Female 1917 74.90 25.10 1.36 (1.13-1.63) 0.001
Male 1104 80.20 19.80 1

Marital status

Without spouse 886 73.60 26.40 1.28 (1.07-1.54) 0.007
Spouse 2135 78.10 21.90 1

Education

Primary school 2704 77.10 22.90 0.87 (0.66-1.13) 0.296
completed and lower

Higher than primary 317 74.40 25.60 1

school completed

Hypertension

Yes 392 75.50 24.50 1.09 (0.85-1.39) 0.518
No 2629 77.00 23.00 1

Depression

Yes 392 73.20 26.80 1.25(0.98-1.59) 0.072
No 2,629 77.30 22.70 1

Body mass index

Obesity 999 78.40 21.60 0.87(0.73-1.05) 0.148
Non-obese 2,022 76.00 24.00 1

Tobacco use

Yes 320 75.90 24.10 1.06 (0.80-1.38) 0.701
No 2,701 76.90 23.10 1

Alcohol consumption

Yes 342 76.60 23.40 1.01 (0.78-1.32) 0.930
No 2,679 76.80 23.20 1

High physical activity

No 2,754 76.50 23.50 1.21 (0.89-1.65) 0.228
Yes 267 79.80 20.20 1

High exercise

No 2,851 76.70 23.30 1.13 (0.78-1.65) 0.519
Yes 170 78.80 21.20 1

Work with neighborhood to improved well-being

Low frequency 719 47.15 52.85 0.84 (0.68-1.03) 0.089
High frequency 2,302 44.62 55.38 1

Social interaction attended

Low frequency 831 80.30 19.70 0.76 (0.62-0.92) 0.005
High frequency 2,190 75.50 24.50 1

Social meeting attended

Low frequency 509 79.00 21.00 0.86 (0.68-1.08) 0.201
High frequency 2,575 76.40 23.60 1

Study limitations

This study used the MoCA rather than gold standard
measures (DSM V) to determine cognitive function
that we were unable to diagnose dementia. Although,
there might be measurement bias comparing MoCA
with gold standard measures, but the high test-retest,
reliability and validity of MoCA have been assessed

among adults aged 50 years and older at community
level of Thailand.

5. Conclusion

Findings of this study indicated cognitive impair-
ment has become a serious public health problem. An-
nual screening for cognitive impairment in adults aged
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Table 4. Full model of multiple regression analysis for predictors of cognitive impairment among adults aged 50 years and older

Independent variables Adjusted OR Low9esr% ICJLper p-value
Age
> 65 1.61 1.35 1.93 0.000
50-64 1
Gender
Female 1.41 1.16 1.70 0.000
Male 1
Marital status
Without spouse 1.09 0.90 1.32 0.364
Spouse 1
Education
Primary school completed and lower 0.73 0.55 0.96 0.023
Higher than primary school completed 1
Hypertension
Yes 1.08 0.84 1.39 0.566
No 1
Body mass index
Obesity 0.88 0.73 1.06 0.168
Non-obese 1
Tobacco use
Yes 1.08 0.79 1.48 0.617
No 1
Alcohol consumption
Yes 1.04 0.77 1.42 0.795
No 1
High physical activity
No 1.22 0.88 1.68 0.226
Yes 1
High exercise
No 1.09 0.74 1.62 0.653
Yes 1
Depression
Yes 1.25 0.98 1.60 0.073
No 1
Social interaction
Low frequency 1.25 0.98 1.60 0.005
High frequency 1

50 years and older should be done. The health promo- (2008).

tion interventions should focus to those female, who
are 65 years and older, without spouse and low social
interaction.
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