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Abstract

To evaluate Tear Break Up Time (TBUT) and Non-Invasive Tear Break Up
Time (NIBUT) in those with the risk of Obstructive Sleep Apnea Syndrome
(OSAS) based on Berlin questionnaire in a university population. Out of 113
studied subjects, 28.22% were at high risk of OSAS. The low risk of OSAS
had mean TBUT and NIBUT of 6.64 + 2.65 seconds and 8.47 + 3.76 seconds
respectively, and the high risk of OSAS had TBUT and NIBUT of 6.39 + 3.74
seconds and 7.93 + 4.25 seconds respectively. There was no statistically
significant of TBUT (p=0.256) and NIBUT (p=0.29) between the two groups. The
study shows a higher prevalence for high risk of OSAS in the studied population,
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with normal the tear film stability.
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Introduction

Obstructive Sleep Apnea (OSA) is a common disorder,
characterized by sleep induced upper airway narrowing leading
to symptomatic sleep disturbance. OSA leads to hypoxia in several
tissues and associates with ocular diseases likeglaucoma, optic
neuropathy, papilledema, ptosis, ectropion, trichiasis, floppy eyelid
syndrome, dry eye and punctuate epithelial keratopathy [1-6]. The
clinical examination of a tear film stability is essential when assessing
the health and maintenance of the ocular surface in the clinical care
of dry eye disease.

OSA can be calculated by different valid tools such as
Nocturnal  pulse and Berlin
Questionnaire [7-9]. This study uses the Berlin Questionnaire
to identify the subjects at risk for OSA in Malaysian University
population. It is a self-report instrument that is focused on a set of
known symptoms and clinical features associated with sleep apnea.
In case of young individual, especially of university population, with
a busy lifestyle and unmet sleep needs may increase the risk of having
obstructive sleep apnea and the OSA leads to affect the tear physiology
[6,10]. This study has focused on student group to identify the rate of
risk for OSA on them, and their tear film stability.

Materials and Methods

Polysomnography, oximetry,

This was a prospective cross-sectional study of subjects (20-39
years), carried out in Twintech International University College of
Technology, Faculty of optometry, Kuala Lumpur, Malaysia. The
informed consent form was taken from each individual. Subjects for
this study were the Malaysian students of Twintech International
University College of Technology. Individuals who expressed
their interest to participate and satisfied the inclusion criteria were
considered for this study. All individuals satisfied the inclusion
criteria set for this study as follow: age 20 to 39 years, no current
medication, no contact lens wear, no history of any ocular surgery,
visual acuity of 6/9 or better, normal appearance of all corneal layers

in on slit lamp examination and no corneal lesions. Those who were
unable to read or understand English, individuals who were not
willing to participate in this research and those with current illness
except hypertension were all excluded.

Habitual visual acuity was measured using a Snellen chart. Then,
each subject underwent an interview for Berlin Questionnaire, and
clinically tested for his/her tear film stability that included Non-
Invasive Tear Break Up Time (NITBUT) and Tear Break Up Time
(TBUT).

The Non-Invasive Tear Break-Up Time (NIBUT) test measures
tear stability without the introduction of a foreign substance into the
tear film [11]. The non-NIBUT was assessed by using Bausch and
Lomb keratometer with Shin-Nippon S0-21. The subject was seated
carefully and the keratometer was then well adjusted and focused on
the right eye with the mires in focus, the subject was asked to blink
once and to refrain from blinking. A stopwatch was started after the
last complete blink. At the first sign of any distortion of the mires,
the stopwatch was stopped and the time noted. If the subject blinks
between measurements, the test was halted, and then repeated after
several blinks. The time interval between the last blink and the first
sign of mire distortion was recorded in seconds as the NIBUT. The
test was repeated for three times to increases the reliability and the
average was taken [12].

Tear break-up time is the time needed after blinking of the
fluorescein treated eye for the appearance of dark spots in the
fluorescence of the tear film [13,14]. For the measurement of TBUT,
the upper eyelid of the right eye was slightly lifted and the fluorescein
strip was then used to stain the eye. The subject was asked to blink a
few times without squeezing for homogenous mixing of fluorescein
in the tear film. Then, the tear film was observed by using a cobalt-
blue filter. The stopwatch was started after the last blink and the
appearance of dry sports on the corneal surface was detected and
recorded in seconds. Average of three readings were taken. Berlin
Questionnaire involves three categories related to the risk of having
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sleep apnea. It consists of questions on the symptoms such as snoring,
tiredness, and their frequency. The questionnaire also includes the
history of high blood pressure. Body Mass Index (BMI) was calculated
for all the individuals. Finally, grouping for high risk and lower risk
for OSAS were classified from their overall scores [15,16]. If the score
is positive for 2 or more categories was considered as high risk and
if there is only 1 or no categories has a positive score was included in
low risk for OSAS.

Statistical analysis

Statistical analyses were done by using SPSS version 16.0
statistical software and MS Excel 2007. Test of normality was
performed by Kolmogorov- Smirnov test. Mann-Whitney test was
performed between the high and low-risk groups of OSAS. The age,
sleeping hour, height, weight, and BMI were compared with the two
risk group of OSAS and also with the gender. A p-value of < 0.05 was
set for statistically significant.

Results

Of the total 113 subjects in this research, there were (40 males
and 73 females) with a mean age of 23.03 + 3.21 years. Males had a
mean age of 24.88 + 4.29 years and the females had a mean age of
22.01 + 1.78 years. The mean BMI of the total population was 23.45 +
5.91 with a mean height of 1.64 + 0.13 m and weight of 62.81 + 18.86
kg. The average sleeping hour was 6.22 + 1.52 hours with a range
of 3-10 hours. There were 32 subjects (28.32%) were at high risk of
Obstructive Sleep Apnea Syndrome (OSAS) according to the Berlin
questionnaire. Out of them, 17 (32.5%) were male and 15 (20%) were
female (Table 1).

This study reported that 33 (29.2%) respondents (13 males and 20
females) reported snoring out of the 113 respondents. The presence
of snoring was found to be more prevalent in individuals of high-
risk of OSA with 59.4%. The presence of snoring of 3-4 times a week
or more including both risk groups was reported as 42.4% whereas,
18.2% reported that their snoring was louder than talking or very
loud and 30.3% admitted that their snoring bothers others. Total
of 18.2% reported witnessed pauses in breathing while asleep in the
same subgroup.

The mean tear Break Up Time (TBUT) and Non-Invasive Break
Up Time (NIBUT) of this study were 6.57 + 2.99 seconds and 8.32
+ 3.90 seconds respectively. Low risk and high risk of OSAS had
the mean TBUT of 6.64 £ 2.65 seconds and 6.39 + 3.74 seconds
respectively and NIBUT of 8.47 + 3.76 seconds and 7.93 + 4.25
seconds respectively (Table 1).

In the Mann-Whitney test, the age (p=0.62) and sleeping hour
(p=0.85) were not statistically significant between the two risk
group of OSAS. There was also no significant difference in TBUT
(p=0.256) and NIBUT (p=0.29) in the high and low risk of OSAS.
Others variables like height (p= 0.037), weight (p< 0.001) and BMI
(p< 0.001) were statistically significant between the risk groups.
Using the gender as the variable; the age (p<0.001), height (p<0.001),
weight (p<0.001), and BMI (p=0.14) were statistically significant. The
sleeping hour (p=0.061), TBUT (p=0.051) and NIBUT (p=0.39) were
not statistically significant (Table 1).

A Spearman correlation was computed to assess the relationship

Table 1: Baseline characteristics of the study population.

Characteristics Mean = S.D P-value

Age in years 23.03+3.21
Male 24.88 £ 4.27

0.001
Female 22.01+1.78
High-Risk Group 23.59+4.19

0.621
Low-Risk Group 22.80+2.73
Height in meters 1.64+0.13
Male 1.70 £ 0.09

0.001
Female 1.60+0.14
High-Risk Group 1.66 £0.10

0.037
Low-Risk Group 1.63+0.14
Weight in kilograms 62.81 + 18.86
Male 74.49 +£22.71

0.001
Female 56.42 +12.51
High-Risk Group 79.89 +23.82

0.001
Low-Risk Group 56.07 +10.73
BMI in S.I units (kg/m’) 23.45+5.91
Male 25.64 £7.08

0.014
Female 22.25+4381
High-Risk Group 28.93+7.28

0.001
Low-Risk Group 2141 +3.02
TBUT in seconds 6.57 + 2.99
Male 5.79+241

0.051
Female 7.00 +3.20
High-Risk Group 6.39 +3.74

0.256
Low-Risk Group 6.64 + 2.65
NIBUT in seconds 8.32+3.9
Male 7.84 +£3.42

0.39
Female 8.58 +4.13
High-Risk Group 7.93+4.25

0.29
Low-Risk Group 8.47 +3.76
Sleeping hours in hours 6.22 +1.52
Male 5.88 +1.84

0.061
Female 6.41+1.28
High-Risk Group 6.19+1.72

0.85
Low-Risk Group 6.23 +1.44

between tear break up time, sleeping hour, body mass index and age.
There was a weak negative correlation between tear break up time
with sleeping hour (r=-0.086, p=0.366), body mass index (r=-0.042,
p=0.658) and not significant statistically. There was also a weak
positive correlation between TBUT with age (r=0.059, p=0.535). The
non-invasive tear break up time and sleeping hour had a positive
relationship, r=0.054, p=0.573. But the non-invasive tear break up
time with body mass index(r=-0.227, p=0.16) and age (r=-0.018,
p=0.847) had a negative relationship. There was no significant
correlation between TBUT and NIBUT with sleeping hour (r=-0.086,
p=0.366) (r=0.054, p=0.573) respectively.
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There was a prevalence of 6 (5.3%) individuals who reported that
they have hypertension. The high-risk group has 15.6% who have
hypertension compared to the low-risk group who only have 1.2%.

Sleepiness and tiredness were common in this study population.
Forty-three out of the 113 respondent, they reported that they feel
sleepy when they woke up in the morning greater than 3-4 times a
week or more. Out of the total population of 113, 42 (37.2%) had felt
tired during a waking time more than 3-4 per week. There was about
17.7% person who reported that they had fallen asleep while driving
at least once in their lifetime.

Discussion

Patient with OSAS has been identified using the Berlin
questionnaire, has been used as the screening tools [15,16]. It has
been previously employed in similar primary care settings [8,16].
The Berlin questionnaire is an instrument validated to determine
the prevalence of OSA in both the western population and Asian
population [17-20].

Studies done in the United States and Europe by using the Berlin
questionnaire had reported a 26% prevalence estimate of high risk
for OSAS; with a mean age of 49 years old [8,21]. Study done in a
Pakistani population has a prevalence of 10% with the mean age of
30.4 years [22]. Our study results showed 28.32%prevalence of high
risk of OSAS with a mean age of 29 years old in Malaysian. This
study reports the higher prevalence of having a higher risk of OSAS
as compared to the previous study. It may be a finding that suggests
younger aged students are more prone to have OSAS. The difference
in the prevalence may also be caused by the different age group that
was included in studies.

Both TBUT and NIBUT provide the tear film stability, and the
measurement of tear film stability is important while assessing the
ocular surface in case of dry eye syndrome. Dry eye syndrome and tear
film dysfunction are synonymous. The previous report suggests that
OSAS causes tear film dysfunction, this leads to ocular complications
such as excessive tearing, corneal surface damage, and vision changes
[6,23,24]. The present study showed that the mean TBUT and NIBUT
values were lower in high risk of OSAS group as compared to the low
risk of OSAS group, although the difference of TBUT and NIBUT
values were not statistically significant, as well as may not have clinical
significance. The mean difference of TBUT and NIBUT values were
0.26 sec and 0.55 sec respectively. Based on this result, it suggests that
increased in severity of OSAS or long term of OSAS may lead to tear
film dysfunction, and age can also be the potential risk factor.

In this study, there was no significant difference in NIBUT and
TBUT between males and females. This is in agreement with many
earlier studies [25-30].

Our data showed that the risk of OSAS was higher in male
(42.5%) as compared to female (20.5%), suggesting similar results
to the earlier studies both in American and European, and Asian
subjects [8,9,15,31-33]. This difference between male and female as
a result in differences in the distribution of adipose tissue, upper-
airway anatomy and muscle function, control of ventilation, and the
effects of sex hormones and leptin [34].

The main factor contributing to the development of OSAS in our

modern societies is the increase in obesity. This reports showed higher
mean BMI in subjects having a higher risk of OSAS. Increased in BMI
is one of the major factors that leadto sleeping disorder [31,35-37].

In this study, 29.2% (mean age of 30.4 years) of an individual
had a prevalence of snoring, which is similar to previous reports in
an Asian population. The prevalence of snoring in the Pakistani and
Indian population was 24.9% (mean age of 30.4 years) and 26% (mean
age of 47.84 years) respectively [20,22]. However, the US population
had a higher prevalence of snoring which was reported as 52-54%
and the mean age of the studied population was 49 years old. This
suggests that western population has more likely higher prevalence of
snoring as compared with Asian population [16,21]. Previous studies
suggest that various vascular diseases such as hypertension, ischemic
heart disease, and cerebrovascular accident have been associated with
snoring [38-42]. However, age and obesity are the major confounding
risk factors to lead those changes.

According to the National Sleep Foundation, they suggest
sleeping hour between 7-9 hours per night is essential to perform
daily tasks. The mean sleeping hour of this study subjects was 6.22 +
1.52 hours, and similar to the previous report on medical student in
International Medical University Malaysia had a mean sleeping hour
of 6.6 + 1.3 [43]. Previous reports suggest students are exposed to a lot
of pressure due to academic demands and lead to sleep disturbance
insufficient sleep duration, delayed sleep onset, and occurrence of
napping episodes during the daytime [44-47].

Poorer general health and car crashes are linked to sleepiness,
suggesting the prevalence of drowsy driving among respondent
is higher among the high risk of OSAS groups [48,49] This is an
important public health hazard and this particular need an attention
as it may put many drivers in the greater risk of road traffic accidents
[50].

Limitation

Our study has certain limitations to be considered. The Berlin
questionnaire is not particularly validated for Malaysian population
and not a gold standard tool for the diagnosis of OSAS, though
Berlin questionnaire has a good specificity and sensitivity to
identify individuals at the risk for OSAS. Sleep apnea may not only
affect the tear stability but also the tear quality and volume, so it is
important to measure all the parameter. Although the same room
was maintained for whole data collection, temperature and humidity
were not measured, these variables could have an effect on tear film
measurements.

Conclusion

Based on this study, there is reduced sleeping hours among
university individuals and has a higher prevalence for high risk of
OSAS in the studied population, with normal the tear film stability.
Berlin questionnaire is essential in younger age group individuals,
can be easily performed during a general/ ocular examination.
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