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ABSTRACT

Background: Obstructive Sleep Apnea (OSA) is one of the most common respiratory disorders found
in society. This condition is often found in men with obesity, men with hypertension history, and
elderly. In relation to this, it is found that the researches on the effect of OSA risk level on language
functions is rarely done. Therefore, this study is aimed at investigating the effect of OSA risk levels
on Boston Naming Test score to the population in Mataram.
Objective: to investigate the effect of OSA risk levels on language functions used the Boston Naming
Test to the population in Mataram.
Methods: This study belongs to analytic descriptive study with cross sectional approach. Held in
Udayana Park, Dasan Sari, Mataram in May 2017 and September 2018. This study involved 132
respondents by ages among 40-74 years old. They are Chosen based on inclusion criteria. The OSA
risk level was measured using The STOP-Bang questionnaire while language functions was measured
using the Boston Naming Test. After That, the Mann-whitney comparative test was employed to
analyzed the data.
Results: The result of this study showed that, from 132 respondents, it was found that there were 66
(50%) respondents had a high risk level of OSA, and 82 (62%) respondents had language function
disorders. Besides, the Mann-Whitney comparative analysis showed no effect on the risk level of OSA
on Boston Naming Test score (p > 0.05).
Conclusion: The risk level of OSA has no effect on Boston Naming Test score to the population aged
40-74 years in Mataram.
Keywords: Obstructive sleep apnea, language function, stop-bang questionnaire, boston naming test

Introduction
Obstructive Sleep Apnea (OSA) is one of the most common
respiratory disorders, affect almost 2-5% of the population
in the Western country.1 In recent years, there has been a
lot of research on OSA. Based on the epidemiological study
of the Wisconsin Sleep Cohort Study in 1988-1994, found
4% men with OSA and 2% women with OSA . This
prevalence increased in 2007-2010 to 10-17% in men and
3-9% in women.2,3
Several OSA-related studies in Asia, such as In India a
study had reported the prevalence of OSA as much as 7.5%
in men and 4.5% in women.4 In Korea, patients with OSA
is estimated at 36.5% and according to the data, men were
higher than women.5 In Indonesia the prevalence of OSA
still unknown, however, a study on a taxi company in South
Jakarta showed that around 25% of drivers suffer from
OSA.6 A cross sectional study in Mataram by Fatarosdiana
et al showed patients with high risk of OSA more common
in men than women. This prevalence is the same as
previous studies.7
Research on OSA in Indonesia was rare, and the data was
limited.8 That occur because of lack of knowledge and

understanding of OSA, and difficulties in diagnosing OSA
as well.9 Polysomnography (PSG) is gold standard for
diagnosing OSA, but it is rarely done because limited
availability of tools, requiring special expertise, expensive
prices, and requires a lot of time because it is checked at
night.10
There were several screening tools identify high-risk OSA,
such as Epworth Sleepiness Scale (ESS), STOP
Questionnaire,
STOP-Bang
Questionnaire,
Berlin
Questionnaire, Wisconsin Sleep Questionnaire, and
Multivariable Apnea Prediction (MVAP).11 STOP-Bang
questionnaire is one of screening tool that is most widely
used, because it is easy to apply and has the highest
sensitivity compared to other screening methods, as well as
its validity has been proven by previous studies.12
Patients with OSA are not promptly treated can lead to a
variety of conditions including cardiovascular disorders,
metabolic syndrome, and impaired cognitive function.
Decreased cognitive function in OSA has not been fully
understood, but several studies suggest that there is a
decline in cognitive function in OSA patients.13 Based on
the Diagnostic and Statistical Manual of Mental Disorder
(DSM-5), cognitive function disorders include attention,
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language, memory, visuospatial, executive, and social
cognition disorders.14 The domain of cognitive function
which the basic modality of cognitive is the language
function. If there is a disruption in language function then
other cognitive functions such as verbal memory and
executive functions will interference as well.15
Language functions consist of 5 parameters, there are object
naming, vocabulary, fluency, grammar, syntax, and
receptive.14 There are several kinds of screening tools
language functions, such as the Comprehensive Batteries
which consist of Boston Diagnostic Aphasia Examination
(BDAE),
Western
Aphasia
Battery
(WAB),
psycholinguistics Assessment of Language Processing in
Aphasia (Palpa), and the Comprehensive Aphasia Test
(CAT). The specific examination to assess the naming
function is the Graded Naming Test (GNT) and the Boston
Naming Test (BNT).16 One of the most studied language
function components is the naming function. Assessment of
naming functions was carried out in normal subjects and
atypical development subjects and those who suffering
from neurological diseases such as aphasia, right
hemisphere lesions, dementia, and brain injury, so that the
instrument used was Boston Naming Test (BNT). 17 BNT
Instruments consisted of 15 items of objects with varying
degrees of difficulty.18
Research related to OSA in Mataram has been done before,
but the data of people with OSA in Mataram is still
uncertain. This happens because of the lack of knowledge
and understanding of the medical personnel and the public
about OSA. Research on the effect of OSA risk level on
naming functions has never been done in Mataram before.
Therefore, the author wanted to examine the effect of OSA
risk level on the naming function using the BNT score in
the population in Mataram.

Results
The Subject Characteristics
Data collection using a cross sectional study design,
obtained total samples was 132 (N = 132). The avarage age
of subjects in this study was 53.58 years, the proportion of
late adulthood (13.6%), early elderly (51.5%), late elderly
(30.3%), and elderly (4.5%). Most of the samples were
female with a percentage of 53.8%. The proportion of
subjects to OSA risk level, whether high or low level of risk
was the same amount 50% in both. In this study, the mean
BNT score was 11.10 ± 2.370. (Table 1)
Table 1. Subject Characteristics
Category
Gender
(N=132)

Age

Sub-Category

Result (%)

Man

61

(46,2)

Women
late adulthood (36-45 years old)
early elderly (46-55 years old)
late elderly (56-65 years old)
elderly (>65 years old)

71
18
68
40
6

(53,8)
(13,6)
(51,5)
(30,3)
(4,5)

53,58

±7,531

High

66

Low

66

(50)
(50)

Age in year
(mean ±SD)
Level risk of
OSA
BNT Score
(mean ±SD)

11,40

±2,370

Effect of OSA Risk Level on BNT Score
Based on the STOP-Bang questionnaire, the OSA risk level
was divided into high and low OSA risk levels, whereas for
language function disorders was assessed from the number
of BNT scores. After conducting the test, the value of p =
0.098 (p> 0.05), statistically there was no significant
difference between the high risk level of OSA and the low
risk of OSA on the BNT score. (Table 2)
Table 2. Effect of OSA Risk Level on BNT Score

Methods

n

This study was a descriptive analytic study with cross
sectional design to investigate the effect of the risk level of
Obstructive Sleep Apnea (OSA) on the Boston Naming
Test score in the population aged 40-74 years in Mataram.
This research was conducted at Udayana Park, Dasan Sari
Village, Mataram in May 2017 and September 2018. The
independent variable of this study was the level of OSA
risk and the dependent variable was the Boston Naming
Test score.
Obstructive Sleep Apnea (OSA) risk level is the probability
a person at risk of OSA in this study was assessed using the
STOP-Bang questionnaire, which high risk of OSA if
answered yes ≥ 3 items and a low risk of OSA if answered
yes <3 items. The Boston Naming Test (BNT) score is a
score used to evaluate changes in a person's naming
function. Data analysis to determine the effect of OSA on
BNT scores using Mann-Whitney test, while to determine
the relationship between other risk factors with BNT scores
using chi-square test. Data collected will be presented in
the table and the results are analyzed for the influence of
OSA level on BNT scores.

Median
(minimummaximum)

p-value

BNT score on high
66
11,5 (5-15)
0,098
risk of OSA
BNT score on high
66
12,0 (3-15)
risk of OSA
n=number of samples; p-value=significance value
Effect of Other Risk Factors on BNT Scores
There are 5 other factors in this study that can influence BNT
scores such as education level, hypertension, diabetes mellitus,
smoking, and alcohol consumption. The BNT score is divided into
2 grup which is normal (13-15) and impaired (<13). After being
analyzed, it was found that 2 risk factors that had a value of p
<0.05 were the level of education (p = 0.031) and hypertension (p
= 0.039). These results indicate that both the factors of education
and hypertension had effect on the BNT score, while other risk
factors such as diabetes mellitus, smoking, and alcohol
consumption get p value> 0.05 which mean that there is no effect
between these risk factors on the BNT score. (table 3)

Discussion
The purpose of this study was to investigate the effect of
Obstructive Sleep Apnea (OSA) risk level on language
function using the Boston Naming Test (BNT) score in the
population aged 40-74 years in Mataram. STOP-Bang
questionnaire, one of the screening tool was chosen as an
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instrument to measure the OSA risk level, because it has the
highest sensitivity compared to other screening devices.19
This instrument has eight question parameters that easily
understood and only require answers such as "Yes" and
"No".
Table 3. Effect of Other Risk Factors on BNT Scores
BNT Scores
Normal
Impaired
(n=50)
(n=82)
N
%
N
%

Education
Level

Hypertension
Smoking
Alcohol
Consumption

Formal
Education
≤12 tahun
Formal
Education
>12 tahun
Yes
No
Yes
No
Yes
No

19

28,4

48

71,6

31

47,7

34

52,3

5
45
13
37
2
48

33,3
38,5
36,1
38,5
40,0
37,8

10
72
23
59
3
79

100,0
61,5
63,9
61,5
60,0
62,2

p-value

0,031*

0,784
0,843
1,000

*P value is significant if p <0.05; n=number of samples.

Language functions was assessed using BNT instruments
which consisting of 15 image objects with varying
difficulty levels including 5 easy items, 5 medium items,
and 5 difficult items.18
Nowdays, a significant association between OSA and
language functions is still unknown, but several studies
suggest that both are related to the mechanism of
intermittent hypoxia. Hypoxia causes interference of the
blood brain barrier to maintain homeostasis, and that may
lead to cognitive deficits due to synaptic plasticity
impairments.21
The results of this study showed that no significant effect of
OSA risk level on BNT scores in the population in
Mataram. Setyaningrum (2016) who analyzed the
relationship between Obstructive Sleep Apnea Syndrome
(OSAS) and cognitive function in stroke patients using a
questionnaire (MoCA-Ina) showed different results.
Bawden et al (2011) who evaluated OSA with Mini-Mental
State Examination (MMSE) cognitive function, Brief
Cognitive Screening Battery (BCSB), Digit-Symbol (DS)
and Phonemic Verbal Fluency (PVF), also showed that
OSA significantly cause global cognitive dysfunction,
especially in the attention, memory, and executive
functions.23 The difference in the results of the study was
probably caused by using different instruments. Another
cause of the result is not significant were the respondents'
answers may not appropiate, the samples mostly women,
the different screening tools and examiners as well, and
unable to test the reliability of the blood measuring device
and anthropometry (body height, weight, neck
circumference).
Other instruments for assessing naming functions are
Graded Naming Test (GNT), Visual Name Test (VNT),
Category Specific Names Test (CSNT), and Action Naming
Test (ANT).24 In this study, the authors used the BNT
instrument because this instrument has excellent reliability
and validity compared to other instruments, and has normal
reference values available in various sources including
Mayo's Older Americans Normative Studies (MOANS) and
Older African American Normative Studies (MOAANS).25

Nowdays, there are many studies using BNT instruments as
research instruments, as in California a study of the effects
of bilingual on the Boston Naming Test score, in Greece a
study of the effects of age and education on naming
functions, in France a study of the effects of bilingual adults
on BNT scores, and in China regarding cultural effects on
BNT performance.26-29
In Indonesia, research on the effects of OSA risk level
associated with the naming function was still not found, so
this research was the first study to evaluate the effects of
OSA risk level associated with the naming function in
Indonesia. In this study, the mean malfunctioning of the
language based on BNT score higher on low risk OF OSA
as much as 71.95, whereas the high risk of OSA as much as
61.05, and the p value of 0.098 (p-value> 0.05) indicating
that there were not significant differences between the two
groups. There is no effect on OSA risk level on this BNT
score. The risk level of OSA can be influenced by several
factors such as gender, age, obesity, menopause, and
ethnic.30 The BNT score can be influenced by other factors
such as education level, physical inactivity, social isolation,
smoking, alcohol consumption his study that in men there
was an increase in fat deposits and had a longer pharyngeal
size compared to women. Increased fat deposits cause
collapse of the upper airway, resulting in a decrease in lung
volume which increases the risk of OSA.33
About 67.4% of the sample in this study were> 50 years
old. As a person grows older, the muscles of the respiratory
dilator will decrease in strength, increasing the risk of
OSA.34 And also elderly suffer disturbance in sleep patterns
related to circadian rhythms, this will increase the risk of
OSA.35
In this study, 2.3% of the samples, hypertension, diabetes
mellitus, atrial fibrillation, and metabolic syndrome. 31,32
Based on this study, 50% of the samples who has high risk
of OSA were found mostly in male (70%), while 50% of
the samples who has low risk of OSA were found mostly
in women (77%). These results can be concluded that the
high risk of OSA is more common in men than women.
These results are similar to previous studies in the United
States and in several countries in Asia such as India and
Korea, they found that the prevalence of OSA is more
common in men than women.4 An imaging study stated in
with BMI>35 kg / m2 were found. Values of IMT≥30
kg/m2 indicate a person who has obesity.36 Several
previous studies had stated that an increase in body size
(BMI, waist-hip ratio, neck circumference) will cause an
increase in the prevalence of OSA. Fat accumulation that
occurs around the throat, chest, and abdomen lead to
resistance or blockage in the respiratory tract. 37,38 This can
occur due to narrowing of the airway lumen caused by
accumulation of fat tissue and decreased airway muscle
strength due to fat deposits.39
In this study there were five factors that could influence
BNT scores, those were the level of education,
hypertension, diabetes mellitus, smoking, and alcohol
consumption. After analyzing the five factors, it was found
that there was an influence of education level and history of
hypertension on BNT scores (p <0.05). The respondent
with an education level > 12 years had a normal BNT score
of more than 47.7%, whereas the formal education level ≤
12 years was 28.4%. This is caused by differences in
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Cognitive Reserve (CR) of each individual's cognitive
abilities. Individuals with good CR has a brain networks
more efficient, larger capacity, and more flexibility or more
able to cope with disturbances in the brain. Education and
experience of one's life have been proven to be able to
increase individual cognitive reserve.40 Mansur et al (2006),
states that a higher level of education will have a better
naming function because it has more significant
knowledge.17
In addition to the educational level, hypertension may also
affect the score BNT. A study of the relationship between
hypertension and cognitive function states that someone
who has a history of hypertension will increase the risk of
stroke. Stroke clinically can increase the risk of cognitive
impairment and dementia. Hypertension also results in
blood brain barrier dysfunction, resulting in the penetration
of substances from the blood into brain tissue, this is related
to an increase in the occurrence of amyloid β deposits in
blood vessels leading to the brain causing brain
parenchyma damage.41
The limitation of this study were cross-sectional designs
that are not good at assessing cause and effect, using tools
and inspectors are different, and also lack of reliability
testing of blood pressure and anthropometry measuring
devices (height, weight, neck circumference). Research
design to assess cause and effect is a cohort design. A
cross-sectional design was chosen in this study because it
takes a short time and a relatively low cost. This study will
be better if further research follow-up on the same
respondents using a cohort design.

2.

3.

4.

5.

6.

7.

8.

Conclusion
The level of risk of Obstructive Sleep Apnea (OSA) does
not affect the BNT score in the population aged 40-74 years
in Mataram. There are other factors affecting BNT scores,
those are education level and history of hypertension.
Formal education level ≤ 12 years and a history of
hypertension increases the risk of impaired naming of
language functions.
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