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Abstract
Purpose – The purpose of this paper is to investigate the prevalence and factors related to cognitive
impairment among hill-tribe older people in Chiang Rai province, Thailand.
Design/methodology/approach – A cross-sectional study was carried out amongst 459 hill-tribe
older people aged 60 years and above. A Mini Mental State Examination (MMSE) Thai 2002
version was used for cognitive screening. A questionnaire and medical records were used for
demographic and clinical data collection while descriptive statistics were used to analyze characteristic
data. Potential factors related to cognitive impairment were analyzed by using univariate logistic
regression analysis.
Findings – The prevalence of cognitive impairment amongst the participants was 49.89 percent
(95% CI 45.32%, 53.47 percent). Factors related to cognitive decline included no occupation (OR¼ 1.49,
95% CI 1.10–2.03, po0.04) and a history of amphetamine use (OR¼ 1.57, 95% CI 1.09–2.33, po0.04).
Originality/value – Cognitive decline should be a cause for concern amongst Thai hill-tribe older people,
especially amongst those in the group with a history of amphetamine use. However, Thai health care
professionals need to be aware of the potential cultural bias in the MMSE Thai 2002 version as a cognition
test targeted at the hill-tribe population as the questionnaire may not provide a true reflection of their cultural
experience and background.
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Introduction
Like many countries worldwide, Thailand’s ageing population is rapidly increasing.
A Thai older person is defined as aged 60 years and above. It is anticipated that their
numbers will increase from 11m in 2015 to 23m by 2050[1]. Chronic diseases are the main
problem amongst the older population. Thus, the problems of self-care and restrictions to
performing activities of daily living (ADL) rise sharply amongst this group. One of
the crucial chronic diseases in old age is cognitive impairment and dementia[2] that is
known to be a leading cause of disability amongst older people worldwide[3]. The disease
affects memory, thinking, behavior and the ability to perform ADL. These difficulties lead
to reduced quality of life in old age as well as a burden for carers and family members in
the long term[2].

With the improvement of primary care services in Thailand over the past 20 years, basic
health care and medical services can now reach people in remote areas, especially the
hill-tribe people who are an ethnic minority group in Thailand[4]. Although they are
scattered over 20 western and northern border provinces in Thailand, 90 percent reside in
the Northern provinces[5]. Chiang Rai, the northernmost province of Thailand, is one of the
provinces with the highest proportion of Thailand’s hill-tribe population, consisting of
six main ethnic groups: Akha, Lahu, Lisu, Hmong, Yao and Karen. Each ethic group can be
identified by their unique traditional attire and languages[4, 5]. The number of older hill
tribe people is also increasing as they live longer[6]. Moreover, with the development
of the Thai economy, modern lifestyles begin to have a significant impact on the health of
hill-tribe people. Recent surveys showed that the hill-tribe older population are experiencing
chronic disease problems such as hypertension, a problem commonly found amongst
Thai older people[7].

The prevalence of cognitive impairment and dementia in Thailand ranges from 17 to
55 percent[8]. This wide statistical variation is due to the difference of study areas, research
designs and tools. The latest data from the fifth survey of the Thai National Health
Examination, that used the Mini Mental State Examination (MMSE) Thai 2002 as a
cognitive screening tool, reported that the prevalence rate of dementia in older people from
all regions of Thailand is 8 percent[9]. Nonetheless, previous studies on cognitive
impairment and dementia in Thailand had not included hill-tribe people who live in remote
areas and are settled in Thailand for a long time.

The prevalence of the problem amongst the hill tribe older people should not be neglected
and appropriate planning and prevention schemes should be put in place to support them into
the future. Our study aimed to determine the prevalence and potential associated factors
related to cognitive impairment in older hill tribe people who live in Chiang Rai province. The
results of this study will be useful primary data to enhance health care services as well as in
the establishment of other related health studies amongst the hill tribe people.

Methods
A cross-sectional study was carried out in the five districts of Chiang Rai province
between March and October 2016. A simple random sampling technique by computer
program was used to select the study site and participants. A minimum of 100 eligible
participants per district were recruited. Potential participants included hill-tribe people
aged 60 years old and above who were fluent in speaking Thai with no impairment of
communication and hearing. Participants were excluded if they had a history of stroke or
were receiving medical treatment with psychoactive drugs, could not communicate in
Thai or had hearing loss. In total, 459 older hill-tribe people were assessed for cognitive
impairment by using the MMSE Thai 2002 version. All participants provided informed
consent before being assessed for inclusion in the study. Demographic data were obtained
via interview questionnaires. Ethical approval was obtained from the Research Ethical
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Committees of Mae Fah Luang University (No. REH-58087). The following independent
factors were included in univariate analysis: age, gender, tribe, marital status, education,
living arrangements, occupation, health behaviors and chronic diseases. The dependent
factor was cognitive impairment. Descriptive statistics were used to analyze
characteristics and potential factors related to cognitive impairment that were analyzed
by using univariate logistic regression analysis.

Cognitive screening tool
The MMSE Thai 2002 is a current clinical mainstay cognitive screening instrument in
Thailand[10]. It has been used to detect cognitive impairment to follow the course of an
illness and to monitor response to treatment[11]. The MMSE Thai 2002 consists of
11 item-tests based on a total score of 30, with a cut-off score of 14 for an illiterate person
(sensitivity ¼ 0.35, specificity ¼ 0.81), 17 for those who only completed primary school
(sensitivity ¼ 0.57, specificity ¼ 0.94) and 22 for those who completed secondary
school or higher education (sensitivity ¼ 0.92, specificity ¼ 0.93)[11].

Results
As shown in Table I, there were 459 participants, 232 (50.5 percent) of them were females
and 227 (49.5 percent) were males. A similar pattern of gender representation was found in
both groups of no cognitive impairment and possible cognitive impairment. There
were 117 (50.9 percent) females in the group with no cognitive impairment and
115 (50.2 percent) females in the group with possible cognitive impairment. Likewise,
males represented 113 (49.1 percent) in the group with no cognitive impairment and
114 (49.8 percent) in the group with possible cognitive impairment. The highest proportion
of participants belonged to the 60–69 year old age group (51.9 percent). Akha and Karen
tribes were the highest number of participants at 80 (17.4 percent) and 81 (17.6 percent),
respectively. This study showed that there were no statistically significant differences in
gender, age group and tribe between the two groups (with and without cognitive
impairment). In total, 432 (94.1 percent) of all the participants in the groups with and
without cognitive impairment were illiterate. The percentage of participants who attended
primary school was found to be the same between the group without cognitive impairment
13 (5.7 percent) and the group with cognitive impairment 14 (6.1 percent), with no
statistically significant differences ( p¼ 0.834). 426 (92.8 percent) participants lived with
their children. Furthermore, clinical characteristics showed that only 45 (9.8 percent)
participants had diabetes and 147 (32.0 percent) participants had hypertension. A total of
95 (20.7 percent) and 78 (17.0 percent) participants were smoking and drinking
respectively. Overall, health behaviors (smoking and drinking) and the prevalence of
chronic diseases (diabetes and hypertension) between the two groups (with and without
cognitive impairment) displayed no statistically significant differences.

Nevertheless, the data showed that the number of people who were still working with no
cognitive impairment was higher than the group who were still working with possible
cognitive impairment (158 vs 135) with a statistically significant difference ( p ¼ 0.03).
In addition, the data of participants who had a history of amphetamine use between the two
groups (with and without cognitive impairment) showed a statistically significant difference
at p ¼ 0.039.

Prevalence of cognitive impairment
The result from this study shows that the prevalence of cognitive impairment revealed by
the MMSE Thai 2002 test was 49.89 percent (95% CI 45.32–53.47 percent).
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Potential associated factors with cognitive impairment
Table II displaying the univariate logistic regression revealed that the characteristics of
participants who were more likely to be reported as having possible cognitive impairment
were those with no occupation (OR ¼ 1.49, 95% CI 1.10, 2.03) and had a history of
amphetamine use (OR ¼ 1.57, 95% CI 1.09–2.33).

Characteristics
No cognitive impairment

(n ¼ 230)
Possible cognitive impairment

(n ¼ 229) Total p-value

Gender
Male 113 (49.1%) 114 (49.8%) 227 (49.5%) 0.889
Female 117 (50.9%) 115 (50.2%) 232 (50.5%)

Age (years)
60–69 114 (49.6%) 124 (54.1%) 238 (51.9%) 0.589
70–79 85 (37.0%) 75 (32.8%) 160 (34.9%)
W80 31 (13.5%) 30 (13.1%) 61 (13.3%)

Tribes
Ahka 39 (17.0%) 41 (17.9%) 80 (17.4%) 0.185
Lahu 32 (13.9%) 45 (19.7%) 77 (16.8%)
Mong 41 (17.8%) 33 (14.4%) 74 (16.1%)
Yao 34 (14.8%) 35 (15.3%) 69 (15.0%)
Karen 49 (21.3%) 32 (14.0%) 81 (17.6%)
Lisu 35 (15.2%) 43 (18.8%) 78 (17%)

Living arrangement
Alone 22 (90.4%) 11 (95.2%) 33 (7.2%) 0.056
Not alone 208 (9.6%) 218 (4.8%) 426 (92.8%)

Occupation
Yes 158 (68.7%) 135 (59.0%) 293 (63.8%) 0.030*
No 72 (31.3%) 94 (41.0%) 166 (36.2%)

Education
Illiterate 217 (94.3%) 215 (93.9%) 432 (94.1%) 0.834
Primary school 13 (5.7%) 14 (6.1%) 27 (5.9%)

Smoking
Yes 49 (21.3%) 46 (20.1%) 95 (20.7%)
No 181 (78.7%) 183 (79.9%) 364 (79.3%)

Drinking
Yes 45 (19.6%) 33 (14.4%) 78 (17.0%)
No 185 (80.4%) 196 (85.6%) 381 (83.0%)

History of amphetamine use
Yes 10 (4.3%) 2 (0.8%) 12 (2.6%) 0.039*
No 220 (95.7%) 227 (99.1%) 447 (97.4%)

Diabetes
Yes 22 (9.6%) 23 (10.0%) 45 (9.8%) 0.863
No 208 (90.4%) 206 (90.0%) 414 (90.2%)

Hypertension
Yes 73 (31.7%) 74 (32.3%) 147 (32.0%) 0.895
No 157 (68.3%) 155 (67.7%) 312 (68.0%)
Notes: n ¼ 459. *p ⩽ 0.05

Table I.
Summary of the

participants’
characteristics
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Discussion
The results of this study showed a higher percentage of cognitive impairment compared
to the national survey which used the same screening tool as ours. The higher prevalence
may be due to true higher clinical prevalence or the limitation of MMSE in those with
limited education[12, 13] in our population. In addition, the national survey tended to
screen in urban areas with a better educated population than the hill-tribe people.
Moreover, the MMSE Thai 2002 is highly specific but less sensitive in identifying
cognitive impairment, particularly amongst illiterate subjects (sensitivity¼ 0.35,
specificity¼ 0.81)[11]. Nevertheless, it has been used as a clinical screening tool in
Thailand and it is most often used as a known reference standard against which
other cognitive screening tests are compared and has the major advantage of being
widely understood[14].

Regarding the deterioration of physical health, no occupation or unemployment is
common amongst the hill-tribe older people as they can no longer work and have to stay at
home. The loss of income and independence combined with loneliness are factors that
could trigger depressive symptoms which overlap with early dementia[15]. Depression
and dementia share many similar symptoms, including memory problems, insomnia and
lack of motivation, so it can be difficult to tell the two diseases apart[16]. This highlights
the limitation of this study which focused on the prevalence of cognitive impairment while
studies on the status of the participant’s depressive mood was not definitely excluded.
This means that the results of cognitive impairment could have been influenced by the
presence of an underlying depressive condition and vice versa.

Mental health study amongst the older hill-tribe community of Thailand is scarce.
A study from Nammongkol[17] reported that the two common problems which were
raised in the hill-tribe community were financial and drug abuse related problems.
Nammongkol’s study[17] also revealed that amphetamine was commonly used in hill-tribe
communities, particularly between 1994 and 1998. Hill-tribe villages located in remote
areas far from government control and close to drug trafficking routes at the borders
have high numbers of drug abusers[18]. In total, 95 (20.7 percent) participants in this
study had a history of amphetamine use and 59 percent showed signs of cognitive
impairment. It is possible that the older hill-tribe people with chronic use of amphetamine
may experience cognitive dysfunction, especially at the frontal-executive function[19].

There are many cognitive screening tests in the Thai language which need
formal knowledge to respond to the tests. Although the Thai version of Informant
Questionnaire on Cognitive Decline in the Elderly (IQCODE)[20, 21] is one of the
cognitive screening tests which could be applied by interviewing the informant such as a
family member or carer who knows the patient’s behavior well, it is impractical for
routine use in the primary care setting, particularly in remote areas where many people
visit the doctor without appointment each day and informants of older patients
are not always available. However, from our experience of dealing with data collection,
we believe that the MMSE Thai 2002 is best used in combination with another
screening tool.

Cognitive impairment
Factors Yes-N (%) No-N (%) OR 95% CI p-value

Occupation Yes-N (%) 114 (24.8%) 92 (20.04%) 1 Ref.
No-N (%) 138 (30.07%) 115 (25.05%) 1.49 1.10–2.03 0.04

History of amphetamine use Yes-N (%) 56 (12.20%) 39 (8.50%) 1.57 1.09–2.33 0.04
No-N (%) 173 (37.69%) 191 (41.61%) 1 Ref.

Table II.
Potential associated
factors related to
cognitive impairment
among hill-tribe
older people
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Conclusion
This study revealed the high number of hill-tribe older people with potential cognitive
impairment. In addition, it shows that hill-tribe older people who were not working or who
had previously used amphetamine may have a higher chance of developing cognitive
impairments. It is possible that substance abuse among hill-tribe elderly in the past may be
a cause of cognitive impairment that is often overlooked. Thus, this is the first study to
investigate the prevalence of cognitive impairment among Thai older hill-tribe people and
highlights the awareness of cognitive decline in this population. It is recommended that
public health education and health promotion programs should also be concerned with
dementia risk factors amongst this population.
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