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Abstract:
Background:

Early detection of cognitive impairment and poor sleep quality are necessary to prevent dementia and the improve the quality of life further. This
study aimed to investigate the cognitive impairment and poor sleep quality in the community-dwelling older adults and its association with socio-
demographic and health characteristics.

Methods:

A cross-sectional study of 1,180 people in Northern Thailand aged 60 years and above was conducted in 2017. Mental State Examination-Thai
version (MSET10) was used to measure cognitive function while the Pittsburgh Sleep Quality Index (PSQI) assessed sleep quality. Multiple
logistic regression was used to analyze associations.

Results:

The prevalence of CI in older adults was 52.45% (95% CI: 49.64 - 55.42) which increased with age. The prevalence of poor sleep quality was
44.15% (95% CI: 1.29-47.03). Age, illiteracy, hypertension, comorbidities of hypertension and diabetes, alcohol consumption, lack of exercise,
and depression were significantly associated with increased risk of CI, while being single, comorbidities of hypertension and diabetes, and
depression were significantly associated with poor sleep quality.

Conclusion:

The rate of CI and poor sleep quality in older adults was relatively high in Thailand. Early detection of CI and poor sleep quality and screening for
all risk factors are important to improve in access to service, optimization of medical management, reduction in risk factors, and increased quality
of life in older adults.
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namely, heart disease, insomnia, and dementia [2].

In 2019, the United Nations reported that 703 million
people globally were 65 years and older and that this number
would double to 1.5 billion in 2050 [1]. Improvements in
health care have contributed to healthier lives and people living
longer. Longer life spans result in increasing numbers of
people with non-communicable diseases and health problems,
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Functional decline associated with increasing age or not
with diseases may cause an impact on the physical functions
necessary to maintain independence, normal life function, and
self-care. Causes of cognitive deficit among the elderly are
dementia. Cognitive impairment (CI) and dementia are
increasing globally [2], however, the cognitive deficit is less
severe than in dementia. Cognition is a combination of skills
that include attention, visuospatial skills, learning, memory,
language, and executive function, such as goal setting, decision
making, planning, and judgment. It is a chronic condition that
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is a precursor to dementia in up to one-third of cases [3, 4].
Therefore, pre-dementia syndromes comprising of different
types of CI are very worthwhile to assess the prevalence and
incidence in populations, out of which the Mini-Mental State
Examination (MMSE) is one of the oldest and most widely
used to study cognitive measures. The populations who are at
risk for CI are older adults [4, 5]. Some research on the
prevalence of CI in the elderly showed considerable variability
with estimates ranging from 4 to 5% to 40% or more.
Furthermore, the prevalence of CI has been inconsistent in
different regions and subjects, with a range of 15.8% to 25.7%
[6 - 8]. This variability depends on different diagnostic criteria
used, the degree of severity of clinical manifestations, and the
age range used in the study, among other factors [9, 10].

The reported prevalence of Mild Cognitive Impairment
(MCI) in Thailand ranged from 16.7% to 71.4%, depending on
the study methodology [11 - 13], and previous research showed
that CI was associated with older age, heart problems, blood
pressure, diabetes, female sex, low education and central
obesity [14 - 16]. However, there are few studies investigating
the prevalence and factors associated with CI in Thailand, and
it is essential that future studies use a fixed methodology to
estimate changes in CI prevalence.

Sleep is a fundamental activity that is vital to life. During
sleep, the body has various physiological changes [17, 18].
Chronic insomnia will affect various systems in the body,
including cognition level and mood. Insomnia affects older
adults more than any other group, perhaps due to changes in
sleep-related hormone levels that affect the sleep-wake cycle,
such as the advanced circadian tendency and sleep architecture
[19, 20]. Sleep quality is a useful indicator that assists in
screening for sleep problems [21]. In Thailand, the estimated
prevalence of insomnia in older adults aged 50 and older was
60% [22]. Other factors associated with sleep quality were sex,
education level, family, disease, cognition, and mental health
[23 - 27].

Recognizing CI and poor sleep quality among older adults
will allow health professionals to design better public health
programs and screening for CI and poor sleep quality may
improve the quality of life in this population. Many
sociodemographic and health variables can influence cognitive
impairment and sleep quality in the older adults, with different
impacts depending on age, gender, education, marital status,
illness, and health risk behavior. This study aimed to
investigate the cognitive impairment and poor sleep quality in
the community-dwelling older adults in Northern Thailand and
their association with socio-demographic and health
characteristics.

2. MATERIALS AND METHODS

2.1. Study Design and Study Population

This cross-sectional study included older adults residing in
Northern, Thailand; the study was conducted in 2017. The
inclusion criteria were: 1) Thais aged 60 years old and above
who live in Chiang Mai and 2) willingness to participate in the
study. Exclusion criteria included severe head injuries, a
history of psychological, mental or neurological disorders,
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taking anti-depressive agents, antihistamines, or steroids,
hearing loss, and refusal to participate. Sampling was
performed at the district level and then at the sub-district level.
The sample size was calculated based on Yamane's formula
[28] with an error of 2% and with a confidence coefficient of
98%. Based on a total population of 2000, the initial sample
size was 1,111. Taking into account a 5% non-response rate,
the final sample size was determined to be 1,167 and up to
1,180 participants. The recruitment of participants used simple
random sampling from 2,000 people.

2.2. Measurements

The data collection used face-to-face interviews, which
were conducted by trained interviewers. All interviewers
participated in a half-day training on questionnaire
administration. The questionnaire was of two parts. The first
part collected data about socio-demographic characteristics
(such as age, gender, marital status, and education), and heath
characteristics such as comorbidity diagnosed, smoking,
alcohol consumption and exercise. The second part included
the Mental State Examination-Thai 10 (MSET10), the Patient
Health Questionnaire (PHQ-9), and the Pittsburgh Sleep
Quality Index (PSQI).

Participant cognition was assessed by Mental State
Examination Thai 10 (MSET10) that includes 10 questions to
asses 7 areas including orientation, registration, attention and
calculation, and recall, namely the ability to follow complex
commands. This study used the total score to assess cognition,
and total scores can range from 0 to 29. Scores of 18-22
indicate MCI, while scores of 12-17 show moderate CI and
scores of 12 and lower indicate severe CI. Any score higher
than 22 indicate an absence of CI [29 - 31].

The depression was assessed using the nine-item Patient
Health Questionnaire (PHQ-9). Any score over 7 indicates
depression [32]. Background information on the participants
was collected and included: sex, age, marital status, education,
medical history of hypertension, diabetes, depression, and poor
sleep quality. Additional data related to health behavior was
also collected on smoking, alcohol consumption, and exercise.

The Pittsburgh Sleep Quality Index (PSQI), used to assess
sleep quality, is a self-reported measure of sleep quality and
sleep patterns. The PSQI has seven components, including
sleep latency, sleep duration, subjective sleep quality, sleep
efficiency, sleep disturbance, daytime dysfunction, and use of
medication for sleep. Scoring for each item ranged from 0 to 3,
with 3 reflecting the most negative option. The total score was
the sum of the seven components and ranged from 0 to 21. A
total PSQI score of >5 indicated poor sleep quality, whereas <5
reflected good sleep quality [33].

2.3. Data Analysis

All data were analyzed using parametric normal
distribution test. Descriptive statistics, which included
frequency and percentage were estimated. The statistics were
reported with a 95% confidence interval. Multiple logistic
regression models were used to assess the associations between
various factors of CI and poor sleep quality such as age,
gender, marital status, education, hypertension, diabetes,
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depression, smoking, alcohol consumption, and exercise.
3. RESULTS

3.1. Socio-demographic Characteristics of Participants

A total of 1,180 participants were interviewed and all of
them completed the MSET10 test and PSQI in a single visit.
Overall, the mean age of participants was 69.03 years (SD +
7.30). Almost two-thirds were female (64.23%). More than half
were married (57.28%) and 94.57% were literate. In terms of
health, 45.25% had hypertension, 6.50% had diabetes, 16.94%
had hypertension with diabetes, and nearly half had poor sleep
quality (44.15%). Almost three-quarters of the participants
exercised (74.96%), while 37.11% smoked and 41.51%
consumed alcohol (Table 1).

3.2. Prevalence of Cognitive Impairment in Older Adults

The prevalence of CI among older adults was 52.45%,
95% (CI:49.64-54.40), which increased with age. The
proportion of CI in participants aged 60-64 was 46.30%, 95%
(CI: 41.44-51.20), however, participants 80 and older had a
higher prevalence (78.29%; 95% CI: 70.18-85.06). Rates of CI
were slightly higher in females. The prevalence of CI was
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calculated as 49.50%; 95% CI: 44.65-54.40 for males and
54.20%, 95% CI: 50.59-57.81 for females. We found that the
prevalence of CI in older adults who were single (56.94%, 95%
CI: 52.49-61.31) was higher than in participants who married.
Illiterate participants (89.06%, 95% CI: 78.75-95.48) had
higher rates than those who were literate (Table 1).

The prevalence of CI in older adults with chronic
conditions such as hypertension (56.92%, 95% CI:
57.60-61.17), comorbidities of hypertension and diabetes
(55.50%, 95% CI: 48.32-62.50), depression (68.67% 95% CIL:
57.55-78.41), and poor sleep quality (54.28%, 95% CI:
49.91-56.60), had higher rates of CI than those without these
chronic conditions, and prevalence of CI in older adults who
had diabetes (46.75%, 95%CI: 35.28-58.47) (Table 1).

Furthermore, the prevalence of CI in older adults with poor
health habits such as smoking (51.03%, 95%CI: 46.22-55.83),
lack of exercise (62.71%, 95% CI: 56.91-68.24) and alcohol
consumption (49.80%, 95%CI: 45.37-54.42) was higher than
those who maintained healthly lifestyles (Table 1). Besides, our
study showed in Fig. (1a) that the percentages of cognitive
impairment level, i.e. severe CI, moderate CI, and mild CI
were 35.50%, 1.70%, 15.30%, respectively.

Table 1. Characteristic and prevalence of CI and poor sleep quality.

Characteristics N (%) Cognitive Impairment (CI) Poor Sleep Quality
(n=1,180) n (%) 95% CI n (%) 95% CI
Prevalence 1,180 620 (52.45) 49.64 - 55.42 521(44.15) 41.29 -47.03
Gender 422 (35.76) 209 (49.50) 44.65 - 54.40 177 (41.90) 37.18 - 46.81
Male 758 (64.23) 411 (54.20) 50.59 - 57.81 344 (45.38) 41.79 - 49.00
Female
Age (y) 69.03 +7.30
Mean + SD
Age group (y) 419 (35.50) 194 (46.30) 41.44 -51.20 190 (45.34) 40.50 - 50.25
60-64 302 (25.59) 139 (46.02) 8.20 - 15.74 130 (43.04) 37.78 - 48.84
65-69 176 (14.91) 91 (51.70) 44.06 - 59.28 70 (39.77) 32.48 - 47.40
70-74 154 (13.05) 95 (61.68) 53.52-69.39 86 (55.84) 47.62 - 63.83
75-79 129 (10.93) 101 (78.29) 70.18 - 85.06 45 (34.88) 26.70 - 43.00
80 and above
Marital status 676 (57.28) 333 (49.20) 45.42 - 53.09 279 (41.27) 37.53-45.04
Married 504 (42.71) 287 (56.94) 52.49 - 61.31 242 (48.01) 43.57-52.47
Single/Widow/ Divorced/separated
Education 1116 (94.57) 563 (50.44) 47.47 -53.42 497 (44.53) 41.59 -47.50
Literate 64 (5.42) 57 (89.06) 78.75 - 95.48 24 (37.50) 25.70 - 50.49
Illiterate
Hypertension 534 (45.25) 304 (56.92) 56.60 - 61.17 237 (44.38) 40.11 - 48.71
Diabetes 77 (6.50) 36 (46.75) 35.28 - 58.47 28 (36.36) 25.69 - 48.11
hypertension with diabetes 200 (16.94) 111 (55.50) 48.32 - 62.50 101 (50.50) 43.35-57.62
Depression 83 (7.05) 57 (68.67) 57.55-78.41 47 (56.62) 45.29 - 67.47
Poor sleep quality 521 (44.15) 285 (54.28) 49.91 - 56.60 - -
Cognitive impairment 204 (17.28) - - 88 (43.13) 36.24 - 50.23
Smoking 435 (37.11) 222 (51.03) 46.22 - 55.83 203 (46.66) 41.90 - 51.47
Alcohol consumption 489 (41.51) 244 (49.89) 45.37-54.42 229 (46.83) 42.33-51.36
Lack of exercise 295 (25.04) 185 (62.71) 56.91 - 68.24 135 (45.76) 39.97-51.63

95% CI=95% confidence interval




818 The Open Public Health Journal, 2020, Volume 13

Cognitive impairment (%)

MCI Moderate CI Severe CI

Total CI

Nanthakwang et al.

Quality of sleep (%)

60 55.85

50 44.15
40
30
20
10

Good poor sleep

Fig. (1). (a) Percentage of cognitive impairment level and total cognitive impairment (b) Percentage of the characteristic of sleep and total cognitive
impairment quality; CI= Cognitive impairment, MCI= Mild cognitive impairment, Moderate CI= Moderate cognitive impairment, Severe CI= Severe

cognitive impairment.

3.3. Prevalence of Poor Sleep Quality in Older Adults

The prevalence of poor sleep quality in older adults was
44.15%, 95% CI: 41.29-47.03. In males and females, the
prevalence of poor sleep quality was 41.90%; 95% CI: 37.18-
46.81 and 45.38%; 95% CI: 41.79-49.00, respectively. We
found that the prevalence of poor sleep quality in older adults,
who were single (48.01%, 95% CI: 43.57-52.47) was higher
than in those who were married. Literate participants (44.53%,
95% CI: 41.59-47.50) had a higher chance of having poor sleep
quality than those who were illiterate (Table 1).

Older adults who had comorbidities of hypertension and
diabetes (50.50%, 95% CI: 43.35-57.62) had a higher
prevalence than those without these diseases or who had only
hypertension or diabetes, and the prevalence of poor sleep
quality in older adults who had hypertension, and diabetes were
44.38%, 95% CI:40.11-48.71, 36.36%, 95% CI: 25.69-48.11,
respectively. Also, the prevalence of poor sleep quality was
higher in those experiencing depression (56.62%, 95% CI:
45.29-67.47) than those without this disease (Table 1).

Moreover, the prevalence of poor sleep quality in older
adults with poor health habits such as smoking (46.66%, 95%
CIL: 41.90-51.47), alcohol consumption (49.80%, 95% CI:
45.37-54.42), and lack of exercise (45.76%, 95% CI:
39.97-51.63) was higher than who had adopted healthy lifestyle

(Table 1). Furthermore, our study showed in (Figs. 1a and 1b)
that percentage of the characteristic of sleep quality in older
adults was 55.85%, 44.15% of older adults who had good sleep
quality and poor sleep quality, respectively.

3.4. Factors Associated with Cognitive Impairment in
Older Adults

Our study showed that being older, illiterate, having
hypertension or hypertension with diabetes, lack exercising,
consuming alcohol, and having depression were significantly
associated with CI (p <0.001, 0.001, 0.002, 0.03, 0.003, 0.001
and 0.008, respectively). Being older had an AOR = 1.05, 95%
CI: 1.03-1.07. Illiterate older adults were 5.87 times (AOR =
5.87, 95% CI: 2.60-13.25) more likely to have CI than those
who were literate. Older adults with hypertension and having
hypertension with diabetes were 1.45 times (AOR = 1.45, 95%
CI: 1.10-1.92) and 1.47 times (AOR = 1.47, 95% CI:
1.02-2.10) more likely to have cognitive impairment compared
to participants who did not have these conditions. Older adults
who had no physical activity and consumed alcohol were 1.66
times (AOR = 1.66, 95% CI: 1.24-2.20) and 1.70 times (AOR
=1.70, 95% CI: 1.19-2.42) more likely to have CI compared to
older adults who exercised regularly and did not drink alcohol.
Older adults with depression were 1.77 times (AOR = 1.77,
95% CI: 1.07-2.94) more likely to have CI compared to those
who did not (Table 2).

Table 2. Factors associated with CI and poor sleep quality using Multivariate logistic regression.

Associated Factors Cognitive Impairment (CI) Poor Sleep Quality
AOR 95% CI p-value AOR 95% CI p-value
Age, y 1.05 1.03-1.07 0.001*** 0.99 0.97-1.01 0.45
Gender - - - - - -
Male 1 - - 1 - -
Female 1.22 0.91-1.63 0.16 1.11 0.84-1.47 0.44
Marital status - - - - - -
Married 1 - - 1 - -
Single/Widow/ 1.39 0.87-1.47 0.32 1.38 1.07-1.78 0.01**
Divorced/Separated
Education - - - - - -
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(Table 2) contd.....
Associated Factors Cognitive Impairment (CI) Poor Sleep Quality
AOR 95% CI p-value AOR 95% CI p-value
Literate 1 - - 1 - -
Illiterate 5.87 2.60-13.25 0.001%%** 0.67 0.39-1.16 0.16
Hypertension 1.45 1.10-1.92 0.002%** 1.20 0.91-1.58 0.17
Diabetes 1.08 0.66-1.78 0.74 0.81 0.49-1.33 0.41
hypertension with diabetes 1.47 1.02-2.10 0.03* 1.48 1.05-2.10 0.02*
Depression 1.77 1.07-2.94 0.008** 1.65 1.04-2.61 0.033*
Poor Sleep quality 1.12 0.88-1.43 0.34 - - -
Cognitive impairment - - - 0.97 0.70-1.33 0.81
Smoking 0.93 0.62-1.40 0.73 1.37 0.92-2.04 0.11
Alcohol consumption 1.70 1.19-2.42 0.003** 1.22 0.86-1.72 0.26
Lack of exercise 1.66 1.24-2.20 0.001*** 0.99 0.75-1.31 0.99

*p <0.05,%*p <0.01, ***p <0.001; AOR, Adjust Odd Ratio; 95% CI, 95% confidence interval.

3.5. Factors Associated with Poor Sleep Quality in Older
Adults

The multivariate logistic regression analysis showed that
being single, having hypertension with diabetes, and
depression were significantly associated with poor sleep
quality (p = 0.01, 0.02, and 0.03, respectively). Single older
adults were 1.38 times (AOR = 1.38, 95% CI: 1.07-1.78) more
likely to have poor sleep quality than those married. Older
adults who had hypertension with diabetes were 1.48 times
(AOR = 1.48, 95% CI: 1.05-2.10) more likely to have poor
sleep quality compared to those without these conditions. Older
adult’s depression was 1.65 times (AOR = 1.65, 95% CI:
1.04-2.61) more likely to have poor sleep quality compared to
those without depression (Table 2).

4. DISCUSSION

We assessed the prevalence and factors associated with
Cognitive Impairment (CI) in older adults in Northern
Thailand. More than half of the participants in our study had
CI. The prevalence of CI in our study (52.45%) was higher
than in other studies which had rates of 46.4% and 39.5%,
respectively [34, 35]. These variations may be due to the
differences in geography, study population, and the duration of
data collection. The difference could also be due to the
definitions used by each study. Multivariate logistic regression
analysis showed seven factors that were associated with CI,
including older age, illiteracy, having hypertension, having
hypertension with diabetes, had depressive symptoms, alcohol
consumption, and lack of exercise.

Our study showed that the prevalence of CI increased with
age, which is consistent with studies from Vietnam in 2019
[35], Zhejiang China in 2014 [36], and Sub-Saharan Africa in
2019 [37], which showed that the prevalence of dementia
increased with age and was significantly associated with
cognitive impairment. This could be explained by the
biological mechanisms of aging that lead to reduced cognitive
function. The progression of CI speeds up and is more severe
as the body ages over time [35]. In this study, the prevalence of
CI in females was higher than in males. This result is partially
consistent with the finding, which showed that females were
more likely to have CI compared to males [37] and the
prevalence of CI in females was higher than males, especially
when older than 75 years [38]. This may be explained by the

fact that women on an average live longer than men and
Alzheimer’s disease in women is linked to lower levels of
estrogen after menopause [39].

Moreover, our study showed that 42.71% of participants
were single. This statistic included older adults who were
divorced or widowed. The older adults who were single were
more likely to have CI than older adults in relationships.
Similarly, previous studies found that CI was higher in older
adults who had never married [40, 41]. There is no robust
estimate of the impact of dementia on loneliness [42].
However, living as part of a couple might expose individuals to
social challenges that have a protective effect against CI [43].
Our results also showed a difference in CI prevalence based on
literacy, with literate older adults having a lower prevalence
than those who could not read. This result was consistent with
previous studies, which showed that illiterate older adults had a
higher probability of CI, while higher levels of education were
associated with a lower prevalence of dementia [44, 45]. This
could mean that continuous exposure to an intellectually
challenging environment will have direct beneficial effects on
brain structure and function, resulting in greater neurological
development, the lack of which may increase the risk of
developing CI in later life [46, 47].

This study also showed how certain factors were
significantly associated with the prevalence of CI in older
adults: hypertension, hypertension and diabetes, depression,
and poor sleep quality. This finding agrees with previous
studies that CI was associated with high systolic blood
pressure, and that hypertension and diabetes mellitus were
associated with increased risk of dementia. They also found
that rates of depressive disorder were higher in older adults
[37, 48, 49]. Higher blood pressure may precipitate dysfunction
in the blood-brain barrier, resulting in the interaction of blood-
borne substances with neuronal or synaptic function, which in
turn, results in CI and subsequently, dementia [50]. Moreover,
depression is a risk factor in part that causes dementia, and
depression in earlier adulthood appears to increase the risk of
dementia later in life [S1]. Our study found a higher prevalence
of CI in older adults who do not exercise than in those who
exercised, and multivariate analysis showed that not exercising
was significantly associated with CI. This finding supported by
the previous studies from the Alzheimer’s Society and London
School of Economics and Political Science which reported that
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physical inactivity had a direct effect on the structure and
function of the brain and lack of activity decreases cognitive
function [42].

Our study showed that the prevalence of poor sleep quality
in older adults was 44.15% (95% CI: 41.29 - 47.03). The
prevalence of poor sleep quality in older adults varied in other
studies. A cross-sectional survey with 2,195 participants in
Northern China, a cross-sectional in Ethiopia with 422
participants, a central Thai study with 378 participants, and an
urban mainland China with 1,063 participants had a prevalence
of 33.8%, 65.4%, 52.12%, and 41.5%, respectively [25, 26, 52
- 54]. This variation may be due to differences in the study
areas, sample size, duration of data collection, and
socioeconomic status of participants. Moreover, our study
showed that participants who were single/ widow/ divorced/
separated, had hypertension and diabetes, and depression were
significantly found to be associated with poor sleep quality.
This finding is consistent with the previous studies from China
which found a higher prevalence of poor sleep quality in
people who were single. A study in northern Taiwan found that
living with family was associated with a decreased risk of
insomnia [25, 26]. Being single may lead to a feeling of
isolation, which is compounded by possible grief if the single
state is due to death of partner or divorce. This may intensify
insomnia in older adults.

The present study showed a connection between poor sleep
quality and depression in older adults. The multivariate
analysis showed that depression had a significant association
with poor sleep quality. This result was consistent with a
previous Thai study, which found that poor sleep was
associated with depression [55, 56], and a meta-analysis
showed that major depression was associated with sleep
complaints [57]. Sleep problems could be one indicator of
depression that may also increase the risk of developing
depression. This may also be indicative of underlying
neurobiological mechanisms linking sleep disturbance to a
psychiatric disorder, presenting a bidirectional relationship
[58].

Furthermore, our study found the prevalence of poor sleep
quality was very high in older adults who had both
hypertension and diabetes and having these conditions was
significantly associated with poor sleep quality. This is similar
to the previous studies, which showed a high prevalence of
poor sleep in older adults with medical conditions including
co-morbidity and that these factors were significantly
associated with poor sleep quality [55]. Meanwhile, the other
study found that hypertension was correlated with sleep quality
[58]. This may explain how chronic illness results in sleep
problems that can be described by a bidirectional relationship
as well [57].

The limitations of this study are that first, the research was
only conducted in older adults in Northern Thailand and
thus,the representation and generalizability are poor. Second,
the present study only screened for cognitive impairment with
MSET 10 scores and did not use other instruments for the
evaluation of cognitive function. Third, we only evaluated the
above risk factors for cognition and did not consider the effects
of medication history, family history, or social interaction on
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cognitive function. Finally, this was a cross-sectional study and
so causation could not be identified.

CONCLUSION

The prevalence of CI and poor sleep quality in older adults
is high. We found risk factors of scores 18-22 that include age,
illiteracy, hypertension, co-morbidity of hypertension with
diabetes, lack of exercise, alcohol consumption, and
depression. Moreover, being single, being hypertension and
diabetes, and having depression were significantly associated
with poor sleep quality. Early detection of CI and poor sleep
quality and screening for all risk factors are important to
improve access to service, optimization of medical
management, reduction in risk factors, and increased quality of
life in older adults. Further studies should include older adults
from another region of Thailand also, for good representation
and generalizability. Moreover, other instruments of cognitive
function should be used for investigation and screening for
cognitive impairment with MSET10 scores are needed.

AUTHORS’ CONTRIBUTIONS

All authors approved the final manuscript and agreed to its
submission to the Open Public Health Journal for publication.

ETHICS APPROVAL AND
PARTICIPATE

CONSENT TO

This study was approved by the Research Ethics
Committee, Faculty of Medicine, Chiang Mai University,
Thailand (No: 538/2015).

HUAMN AND ANIMAL RIGHTS

No animals were used in this study. All human research
procedures followed were in accordance with the ethical
standards of the committee responsible for human
experimentation (institutional and national) and with the
Helsinki Declaration of 1975, as revised in 2013.

CONSENT FOR PUBLICATION

The legal protection of all participants was ensured and
confirmed by written consent.

STANDARDS OF REPORTING
STROBE guidelines and methodology were followed.

AVAILABILITY OF DATA AND MATERIALS

The data that support the findings of this study are
available on request from the corresponding author [P.S].

FUNDING

This study was supported by the Faculty of Medicine,
Chiang Mai University, Thailand (Grant number 050/2016).

CONFLICT OF INTEREST

The authors declare no conflict of interest, financial or
otherwise.

ACKNOWLEDGEMENTS

The authors would like to thankful to the subjects who



Cognitive Impairment and Poor Sleep Quality in Older Adults

participated in this study and are grateful to Dr. Johan Van
Rooyen of Webster University (Thailand) for editing the
English language of the manuscript.

REFERENCES

[1]
[2]
[3]

[4]

[3]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[1e]

[17]

(18]

[19]

United Nations, Department of Economic and Social Affairs,
Population Division. World population ageing 2019 Highlights 2019.
World Health Organization. Dementia: a public health priority.
London: Alzheimer’s disease International 2012.

Albert MS, DeKosky ST, Dickson D, ef al. The diagnosis of mild
cognitive impairment due to Alzheimer’s disease: recommendations
from the National Institute on Aging-Alzheimer’s Association
workgroups on diagnostic guidelines for Alzheimer’s disease.
Alzheimers Dement 2011; 7(3): 270-9.
[http://dx.doi.org/10.1016/j.jalz.2011.03.008] [PMID: 21514249]

Bush C, Kozak J, Elmslie T. Screening for cognitive impairment in the
elderly. Can Fam Physician 1997; 43: 1763-8.

[PMID: 9356757]

Folstein MF, Folstein SE, McHugh PR. “Mini-mental state”. A
practical method for grading the cognitive state of patients for the
clinician. J Psychiatr Res 1975; 12(3): 189-98.
[http://dx.doi.org/10.1016/0022-3956(75)90026-6] [PMID: 1202204]
Lopes MA, Hototian SR, Bustamante SEZ, et al. Prevalence of
cognitive and functional impairment in a community sample in
Ribeirdo Preto, Brazil. Int J Geriatr Psychiatry 2007; 22(8): 770-6.
[http://dx.doi.org/10.1002/gps.1737] [PMID: 17173353]

Shi Z, Zhang Y, Yue W, et al. Prevalence and clinical predictors of
cognitive impairment in individuals aged 80 years and older in rural
China. Dement Geriatr Cogn Disord 2013; 36(3-4): 171-8.
[http://dx.doi.org/10.1159/000350811] [PMID: 23900137]

Zhang Y, Shi Z, Liu M, et al. Prevalence of cognitive impairment no
dementia in a rural area of Northern China. Neuroepidemiology 2014;
42(4): 197-203.

[http://dx.doi.org/10.1159/000360138] [PMID: 24751796]

Petersen RC. Mild cognitive impairment or questionable dementia?
Arch Neurol 2000; 57(5): 643-4.
[http://dx.doi.org/10.1001/archneur.57.5.643] [PMID: 10815128]

Liu S, Gan J, Hu W, Wang X-D, Zhu H, Du X, ef al. The clinical
characteristics and subtypes of patients with cognitive impairment in
memory clinic. J Clin Neurosci 2020; 82(Part A): 186-91.

Deetong T, Puapornpong P, Pumipichet S, Benyakorn S,
Kitporntheranunt M, Kongsomboon K. Prevalence and risk factors of
mild cognitive impairment in menopausal women at HRH Princess
Maha Chakri Sirindhorn Medical Center. Thai J Obstet Gynaecol
2013; 21(3): 110-6.

Kengsakul M, Chaikittisilpa S, Hemrungrojn S, Panyakhamlerd K,
Jaisamrarn U, Taechakraichana N. The factors associated with mild
cognitive impairment (MCI) in surgical menopause women. J Med
Assoc Thai 2015; 98(4): 327-33.

[PMID: 25958706]

Griffiths J, Thaikruea L, Wongpakaran N, Munkhetvit P. The
prevalence of mild cognitive impairment in rural Thai older people,
associated risk factors and their cognitive characteristics. Dement
Geriatr Cogn Disord Extra 2020; 10(1): 38-45.
[http://dx.doi.org/10.1159/000506279] [PMID: 32308666]

Ren L, Bai L, Wu Y, et al. Prevalence of and risk factors for cognitive
impairment among elderly without cardio- and cerebrovascular
diseases: A population-based study in rural China. Front Aging
Neurosci 2018; 10: 62.

[http://dx.doi.org/10.3389/fnagi.2018.00062] [PMID: 29643801]
Wang Y, Song M, Yu L, et al. Mild cognitive impairment: vascular
risk factors in community elderly in four cities of Hebei Province,
China. PLoS One 2015; 10(5)e0124566
[http://dx.doi.org/10.1371/journal.pone.0124566] [PMID: 25962184]
Tervo S, Kivipelto M, Hénninen T, et al. Incidence and risk factors for
mild cognitive impairment: a population-based three-year follow-up
study of cognitively healthy elderly subjects. Dement Geriatr Cogn
Disord 2004; 17(3): 196-203.

[http://dx.doi.org/10.1159/000076356] [PMID: 14739544]

Kryger M, Roth T, Dement WC. Principles and practice of sleep
medicine. 6th ed. Philadelphia: Saunders 2017.

Stern TA, Fava M, Wilens TE, Rosenbaum JF. Massachusetts general
hospital comprehensive clinical psychiatry. 2nd ed. Philadelphia:
Wolters Kluwer 2016.

Rodriguez JC, Dzierzewski JM, Alessi CA. Sleep problems in the

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

The Open Public Health Journal, 2020, Volume 13 821

elderly. Med Clin North Am 2015; 99(2): 431-9.
[http://dx.doi.org/10.1016/j.mcna.2014.11.013] [PMID: 25700593]
Sadock BJ, Sadock VA. Kaplan & Sadock’s synopsis of psychiatry:
behavioral sciences/clinical psychiatry. 11th ed. Philadelphia:
Lippicott Wiliams & Wilkins 2015.

Harvey AG, Stinson K, Whitaker KL, Moskovitz D, Virk H. The
subjective meaning of sleep quality: a comparison of individuals with
and without insomnia. Sleep 2008; 31(3): 383-93.
[http://dx.doi.org/10.1093/sleep/31.3.383] [PMID: 18363315]
Manjavong M, Limpawattana P, Mairiang P, Anutrakulchai S.
Prevalence of insomnia and related impact. Int J Psychiatry Med 2016;
51(6): 544-53.

[http://dx.doi.org/10.1177/0091217417696731] [PMID: 28629294]
Razali R, Ariffin J, Aziz AFA, Puteh SEW, Wahab S, Daud TIM.
Sleep quality and psychosocial correlates among elderly attendees of
an urban primary care centre in Malaysia. Neurol Asia 2016; 21(3):
265-73.

Chien M-Y, Chen H-C. Poor sleep quality is independently associated
with physical disability in older adults. J Clin Sleep Med 2015; 11(3):
225-32.

[http://dx.doi.org/10.5664/jcsm.4532] [PMID: 25515275]

Luo J, Zhu G, Zhao Q, et al. Prevalence and risk factors of poor sleep
quality among Chinese elderly in an urban community: results from
the Shanghai aging study. PLoS One 2013; 8(11)e81261
[http://dx.doi.org/10.1371/journal.pone.0081261] [PMID: 24282576]
Tsou M-T. Prevalence and risk factors for insomnia in community-
dwelling elderly in northern Taiwan. J Clin. Gerontol Geriatr 2013; 4:
75-9.

Wu C-Y, Su T-P, Fang C-L, Yeh Chang M. Sleep quality among
community-dwelling elderly people and its demographic, mental, and
physical correlates. J Chin Med Assoc 2012; 75(2): 75-80.
[http://dx.doi.org/10.1016/j.jcma.2011.12.011] [PMID: 22340741]
Yamane T. Statistics: An introductory analysis. 2" edition.. New
York: Harper & Row 1967; 10.

The dementia Association of Thailand. Mission: Leader of Dementia
Prevention and Care in Asia, Newsletter 2017; 10.

Gruber-Baldini AL, Zimmerman SI, Mortimore E, Magaziner J. The
validity of the minimum data set in measuring the cognitive
impairment of persons admitted to nursing homes. J Am Geriatr Soc
2000; 48(12): 1601-6.
[http://dx.doi.org/10.1111/j.1532-5415.2000.tb03870.x]
11129749]

Folstein MF, Folstein SE, McHugh PR. “Mini-mental state”. A
practical method for grading the cognitive state of patients for the
clinician. J Psychiatr Res 1975; 12(3): 189-98.
[http://dx.doi.org/10.1016/0022-3956(75)90026-6] [PMID: 1202204]
Lotrakul M, Sukanich P. Development of the Thai depression
inventory. J med assoc Thail 1999; 82(12): 1200-7.

Buysse DJ, Reynolds CF I1I, Monk TH, Berman SR, Kupfer DJ. The
Pittsburgh Sleep Quality Index: a new instrument for psychiatric
practice and research. Psychiatry Res 1989; 28(2): 193-213.
[http://dx.doi.org/10.1016/0165-1781(89)90047-4] [PMID: 2748771]
Miller LA, Galioto R, Tremont G, ef al. Cognitive impairment in older
adults with epilepsy: Characterization and risk factor analysis.
Epilepsy Behav 2016; 56: 113-7.
[http://dx.doi.org/10.1016/j.yebeh.2016.01.011] [PMID: 26859320]
Bich NN, Dung NTT, Vu T, et al. Dementia and associated factors
among the elderly in Vietnam: a cross-sectional study. Int J Ment
Health Syst 2019; 13: 57.
[http://dx.doi.org/10.1186/313033-019-0314-7] [PMID: 31462907]
Yang L, Jin X, Yan J, ef al. Prevalence of dementia, cognitive status
and associated risk factors among elderly of Zhejiang province, China
in 2014. Age Ageing 2016; 45(5): 708-12.
[http://dx.doi.org/10.1093/ageing/afw088] [PMID: 27209328]

Tianyi FL, Agbor VN, Njamnshi AK, Atashili J. Factors associated
with the prevalence of cognitive impairment in a rural elderly
Cameroonian population: A community-based study in Sub-Saharan
Africa. Dement Geriatr Cogn Disord 2019; 47(1-2): 104-13.
[http://dx.doi.org/10.1159/000496825] [PMID: 30965322]

Kuang W, Gao M, Tian L, Wan Y, Qiu P. Trends in the prevalence of
cognitive impairment in Chinese older adults: based on the Chinese
Longitudinal Healthy Longevity Survey cohorts from 1998 to 2014.
Int Health 2020; 12(5): 378-87.
[http://dx.doi.org/10.1093/inthealth/ihz114] [PMID: 31967316]
Alzheimer’s Society. Risk factors for dementia [On line] Cited 1
November 2019 Available from:
https://www.alzheimers.org.uk/sites/default/files/pdf/factsheet_risk fa

[PMID:


http://dx.doi.org/10.1016/j.jalz.2011.03.008
http://www.ncbi.nlm.nih.gov/pubmed/21514249
http://www.ncbi.nlm.nih.gov/pubmed/9356757
http://dx.doi.org/10.1016/0022-3956(75)90026-6
http://www.ncbi.nlm.nih.gov/pubmed/1202204
http://dx.doi.org/10.1002/gps.1737
http://www.ncbi.nlm.nih.gov/pubmed/17173353
http://dx.doi.org/10.1159/000350811
http://www.ncbi.nlm.nih.gov/pubmed/23900137
http://dx.doi.org/10.1159/000360138
http://www.ncbi.nlm.nih.gov/pubmed/24751796
http://dx.doi.org/10.1001/archneur.57.5.643
http://www.ncbi.nlm.nih.gov/pubmed/10815128
http://www.ncbi.nlm.nih.gov/pubmed/25958706
http://dx.doi.org/10.1159/000506279
http://www.ncbi.nlm.nih.gov/pubmed/32308666
http://dx.doi.org/10.3389/fnagi.2018.00062
http://www.ncbi.nlm.nih.gov/pubmed/29643801
http://dx.doi.org/10.1371/journal.pone.0124566
http://www.ncbi.nlm.nih.gov/pubmed/25962184
http://dx.doi.org/10.1159/000076356
http://www.ncbi.nlm.nih.gov/pubmed/14739544
http://dx.doi.org/10.1016/j.mcna.2014.11.013
http://www.ncbi.nlm.nih.gov/pubmed/25700593
http://dx.doi.org/10.1093/sleep/31.3.383
http://www.ncbi.nlm.nih.gov/pubmed/18363315
http://dx.doi.org/10.1177/0091217417696731
http://www.ncbi.nlm.nih.gov/pubmed/28629294
http://dx.doi.org/10.5664/jcsm.4532
http://www.ncbi.nlm.nih.gov/pubmed/25515275
http://dx.doi.org/10.1371/journal.pone.0081261
http://www.ncbi.nlm.nih.gov/pubmed/24282576
http://dx.doi.org/10.1016/j.jcma.2011.12.011
http://www.ncbi.nlm.nih.gov/pubmed/22340741
http://dx.doi.org/10.1111/j.1532-5415.2000.tb03870.x
http://www.ncbi.nlm.nih.gov/pubmed/11129749
http://dx.doi.org/10.1016/0022-3956(75)90026-6
http://www.ncbi.nlm.nih.gov/pubmed/1202204
http://dx.doi.org/10.1016/0165-1781(89)90047-4
http://www.ncbi.nlm.nih.gov/pubmed/2748771
http://dx.doi.org/10.1016/j.yebeh.2016.01.011
http://www.ncbi.nlm.nih.gov/pubmed/26859320
http://dx.doi.org/10.1186/s13033-019-0314-7
http://www.ncbi.nlm.nih.gov/pubmed/31462907
http://dx.doi.org/10.1093/ageing/afw088
http://www.ncbi.nlm.nih.gov/pubmed/27209328
http://dx.doi.org/10.1159/000496825
http://www.ncbi.nlm.nih.gov/pubmed/30965322
http://dx.doi.org/10.1093/inthealth/ihz114
http://www.ncbi.nlm.nih.gov/pubmed/31967316
https://www.alzheimers.org.uk/sites/default/files/pdf/factsheet_risk_factors_for_dementia.pdf

822 The Open Public Health Journal, 2020, Volume 13

ctors_for_dementia.pdf

Nanthakwang et al.

Dement Geriatr Cogn Disord 2009; 27(1): 34-41.

[40] Petersen RC, Roberts RO, Knopman DS, et al. Prevalence of mild [http://dx.doi.org/10.1159/000188661] [PMID: 19136831]
cognitive impairment is higher in men. Neurology 2010; 75(10): [50] Reitz C, Luchsinger JA. Relation of blood pressure to cognitive
889-97. impairment and dementia. Curr Hypertens Rev 2007; 3(3): 166-76.
[http://dx.doi.org/10.1212/WNL.0b013e3181f11d85] [PMID: [PMID: 22545032]
20820000] [51] Dotson VM, Beydoun MA, Zonderman AB. Recurrent depressive
[41] Ortiz GG, Arias-Merino ED, Flores-Saiffe ME, Velazquez-Brizuela symptoms and the incidence of dementia and mild cognitive
IE, Macias-Islas MA, Pacheco-Moisés FP. Prevalence of cognitive impairment. Neurology 2010; 75(1): 27-34.
impairment and depression among a population aged over 60 years in [http://dx.doi.org/10.1212/WNL.0b013e3181e62124] [PMID:
the metropolitan area of Guadalajara, Mexico. Curr Gerontol Geriatr 20603482]
Res 2012; 2012175019 [52] Wang P, Song L, Wang K, et al. Prevalence and associated factors of
[http://dx.doi.org/10.1155/2012/175019] [PMID: 23243421] poor sleep quality among Chinese older adults living in a rural area: a
[42] Personal Social Services Research Unit, London School of Economics population-based study. Aging Clin Exp Res 2020; 32(1): 125-31.
and Political Science. The effect of midlife risk factors on dementia in [http://dx.doi.org/10.1007/s40520-019-01171-0] [PMID: 30919262]
older age. PHE publications gateway 2017. number 2016732. [53] Berhanu H, Mossie A, Tadesse S, Geleta D. Prevalence and associated
[43] Hékansson K, Rovio S, Helkala EL, ef al. Association between mid- factors of sleep quality among adults in Jimma Town, Southwest
life marital status and cognitive function in later life: population based Ethiopia: A community-based cross-sectional study. Sleep Disord
cohort study. BMJ 2009; 339: b2462. 2018;20188342328
[http://dx.doi.org/10.1136/bmj.b2462] [PMID: 19574312] [http://dx.doi.org/10.1155/2018/8342328] [PMID: 29850261]
[44] Sharma D, Mazta SR, Parashar A. Prevalence of cognitive impairment [54] Janthayanont D, Kiattiweerasak U, Intharaprasong W, Anantawong W,
and related factors among elderly: A population-based study. J NTR Ngampoopan M, Pongmorakot W. Prevalence and influencing factors
Univ Health Sci 2013; 2(3): 171-6. of insomnia and user behavior of hypnotic drugs in elderly at Wat-
[http://dx.doi.org/10.4103/2277-8632.117182] Intaram community, Phra Nakhon Si Ayutthaya district, Phra Nakhon
[45] Meng X, D’Arcy C. Education and dementia in the context of the Si Ayutthaya province, Thailand. Journal of Preventive Medicine
cognitive reserve hypothesis: a systematic review with meta-analyses Association of Thailand 2012; 2(1): 12-8.
and qualitative analyses. PLoS One 2012; 7(6)e38268 [55] Chinvararak C, Tangwongchai S, Dumrongpiwat N. Sleep quality and
[http://dx.doi.org/10.1371/journal.pone.0038268] [PMID: 22675535] its associated factors in the elderly at Pracha Niwet village. J Psychiatr
[46] Lenehan ME, Summers MJ, Saunders NL, Summers JJ, Vickers JC. Assoc Thailand 2018; 63(2): 199-210.
Relationship between education and age-related cognitive decline: a [56] Thichumpa W, Howteerakul N, Suwannapong N, Tantrakul V. Sleep
review of recent research. Psychogeriatrics 2015; 15(2): 154-62. quality and associated factors among the elderly living in rural Chiang
[http://dx.doi.org/10.1111/psyg.12083] [PMID: 25516261] Rai, northern Thailand. Epidemiol Health 2018; 40¢2018018
[47] Scarmeas N, Stern Y. Cognitive reserve: implications for diagnosis [http://dx.doi.org/10.4178/epih.e2018018] [PMID: 29807410]
and prevention of Alzheimer’s disease. Curr Neurol Neurosci Rep [57] Mazzotti DR, Guindalini C, Sosa AL, Ferri CP, Tufik S. Prevalence
2004; 4(5): 374-80. and correlates for sleep complaints in older adults in low and middle
[http://dx.doi.org/10.1007/s11910-004-0084-7] [PMID: 15324603] income countries: a 10/66 Dementia Research Group study. Sleep Med
[48] Hugo J, Ganguli M. Dementia and cognitive impairment: 2012; 13(6): 697-702.
epidemiology, diagnosis, and treatment. Clin Geriatr Med 2014; 30(3): [http://dx.doi.org/10.1016/j.sleep.2012.02.009] [PMID: 22503944]
421-42. [58] Winokur A. The relationship between sleep disturbances and
[http://dx.doi.org/10.1016/j.cger.2014.04.001] [PMID: 25037289] psychiatric disorders: Introduction and Overview. Psychiatr Clin North
[49] Guerchet M, Houinato D, Paraiso MN, et al. Cognitive impairment Am 2015; 38(4): 603-14.
and dementia in elderly people living in rural Benin, west Africa. [http://dx.doi.org/10.1016/j.psc.2015.07.001] [PMID: 26600099]
© 2020 Nanthakwang et al.

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a copy of which is
available at: https://creativecommons.org/licenses/by/4.0/legalcode. This license permits unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.


https://www.alzheimers.org.uk/sites/default/files/pdf/factsheet_risk_factors_for_dementia.pdf
http://dx.doi.org/10.1212/WNL.0b013e3181f11d85
http://www.ncbi.nlm.nih.gov/pubmed/20820000
http://dx.doi.org/10.1155/2012/175019
http://www.ncbi.nlm.nih.gov/pubmed/23243421
http://dx.doi.org/10.1136/bmj.b2462
http://www.ncbi.nlm.nih.gov/pubmed/19574312
http://dx.doi.org/10.4103/2277-8632.117182
http://dx.doi.org/10.1371/journal.pone.0038268
http://www.ncbi.nlm.nih.gov/pubmed/22675535
http://dx.doi.org/10.1111/psyg.12083
http://www.ncbi.nlm.nih.gov/pubmed/25516261
http://dx.doi.org/10.1007/s11910-004-0084-7
http://www.ncbi.nlm.nih.gov/pubmed/15324603
http://dx.doi.org/10.1016/j.cger.2014.04.001
http://www.ncbi.nlm.nih.gov/pubmed/25037289
http://dx.doi.org/10.1159/000188661
http://www.ncbi.nlm.nih.gov/pubmed/19136831
http://www.ncbi.nlm.nih.gov/pubmed/22545032
http://dx.doi.org/10.1212/WNL.0b013e3181e62124
http://www.ncbi.nlm.nih.gov/pubmed/20603482
http://dx.doi.org/10.1007/s40520-019-01171-0
http://www.ncbi.nlm.nih.gov/pubmed/30919262
http://dx.doi.org/10.1155/2018/8342328
http://www.ncbi.nlm.nih.gov/pubmed/29850261
http://dx.doi.org/10.4178/epih.e2018018
http://www.ncbi.nlm.nih.gov/pubmed/29807410
http://dx.doi.org/10.1016/j.sleep.2012.02.009
http://www.ncbi.nlm.nih.gov/pubmed/22503944
http://dx.doi.org/10.1016/j.psc.2015.07.001
http://www.ncbi.nlm.nih.gov/pubmed/26600099
https://creativecommons.org/licenses/by/4.0/legalcode

	Prevalence and Associated Factors of Cognitive Impairment and Poor Sleep Quality among Community-Dwelling Older Adults in Northern Thailand 
	[Background:]
	Background:
	Methods:
	Results:
	Conclusion:

	1. INTRODUCTION
	2. MATERIALS AND METHODS
	2.1. Study Design and Study Population
	2.2. Measurements
	2.3. Data Analysis

	3. RESULTS
	3.1. Socio-demographic Characteristics of Participants
	3.2. Prevalence of Cognitive Impairment in Older Adults
	3.3. Prevalence of Poor Sleep Quality in Older Adults
	3.4. Factors Associated with Cognitive Impairment in Older Adults
	3.5. Factors Associated with Poor Sleep Quality in Older Adults

	4. DISCUSSION
	CONCLUSION
	AUTHORS’ CONTRIBUTIONS
	ETHICS APPROVAL AND CONSENT TO PARTICIPATE
	HUAMN AND ANIMAL RIGHTS
	CONSENT FOR PUBLICATION
	STANDARDS OF REPORTING
	AVAILABILITY OF DATA AND MATERIALS
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES




