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CHAPTER1

IMTRODUCTION

Background and rationale

Sleep disordered breathing (SDB) is one of common medical problems leading to social
annoyance, impaired cognitive and psychomotor performance,(1) loss of libido,(2) behavioral
derangement, medical complication such as cardiovascular condition (3-4) or stroke (5) including
increase mortality from accident in working place, traffic accident (6) and cardiovascular disease.
(7

Sleep disorder has a high prevalence in the general population, insomnia 10-15% (8) and
sleep apnea syndrome 2-4% while snoring ranges between 12-30 % in middle age and 40-60% in
elderly.(9-10) Snoring is thought to be the initial onset of the spectrum of disease process
culminating in apnea caused by narrowing of airway especially in oropharynx.

There are 3 postulated risk factors for SDB leading to narrowing of oropharyngeal
airway.

1) Unfavorable anatomical structure such as enlarged tonsils, adenoid,
redundant soft palate and uvula, base of tongue enlargement.

2) Respiratory dilator muscle relaxation during deep sleep or under other
condition(s) such as alcohol consumption, exhaust or ingest sleeping pill

3) Increased negative pressure in upper airway (nasal cavities) which creates
sound (snoring) and collapse of small airway by Bernoulli’s effect.

SDB is responsible for high cost investigations and treatment modalities. The
investigations are usually performed in sleep laboratory at the expense of personal cost, time
consuming, increasing in demand and long waiting list.

Overnight polysomnography (ONPSG) is accepted to be the gold standard to differentiate
severe form of SDB (sleep Apnea syndrome) from mild form of SDB (simple snorer). Average
expense for ONPSG in Europe is about 390 Euro per test, while ambulatory polysomnography
(PSG) which has moderate to high sensitivity and specificity is only 30% ONPSG (120
Euro/test).(11) In Thailand it costs about 9000 baht for overnight PSG. For alternative method,

Nap PSG or daytime PSG is another objective evaluation in daytime and consumes only a few



hours of staff and patient’s time. This study created nighttime environment such as dark, quiet,
cold temperature room, and induced sleepiness with Midazolam.

Midazolam has a rapid onset and prolong duration of sleep without any quantitative
impairment of rapid eye movement stage (REM) sleep and has muscle relaxation properties. It is
commonly used in pediatric and geriatric sedation before brief intervention such as laceration
repair, or endoscopic examination. Regarding nasal blockage, which creates negative pressure in
oropharyngx, there are various causes such as cold dry air of air conditioning room or house dust
mite in bed room of patients with coexisting allergic rhinitis.

If the result of the study is comparable with overnight PSG, then daytime PSG may be an
effective method to screen high risk snorer before undergoing for overnight PSG. It may be also
accepted as a very effective method to follow up patients after surgical treatment which will save

tremendous time, expense and sleep laboratory staff’s time.



CHAPTERI1I

LITERATURE REVIEW

Search strategy

Using PubMed search engine between January 1966 and December 2005 to find
published articles comparing between daytime PSG and overnight PSG in Medline
database. The search terms were (“Daytime polysomnogra*” OR nap polysomnogra*”)
AND (“sleep apnea*” OR “sleep disorder breathing*”) AND (“overnight polysomnogra*”

OR “standard polypsomnogra*”

Literature review

Polysomnography (PSG) is a gold standard tool for diagnosis of sleep disordered
breathing (SDB). The high cost, time consumption, high demand with limited resources (trained
score reader, expensive equipment) lead to limit access to standard PSG. Therefore many
procedures were introduced as screening tools for snorers before undergoing for standard PSG,
such as excessive daytime sleepiness, Epworth sleepiness score (12) Sonography, Snap study,
Quisi, Nap or daytime PSG, pulse oximetry including ambulatory PSG. (13-14)

Regarding Cochrane review, based on symptoms and questionnaire to estimate pretest
probability of having sleep apnea syndrome (SAS), the assignment to high probability group
could not be used with enough certainty to eliminate the need for PSG and assignment to a
low probability group reduced the probability that a patient has SAS is between 0% and 17%.
In general pretest probability of having SAS at least 70% which inturn give a sensitivity of about
30% and a specificity of about 90%. Tami et al. used body mass index (BMI) . and in depth sleep
questionnaire alone or in combination were low to recommend their use in lieu of a formal sleep
study, level 3 ambulatory monitor devices may still be the most cost effective alterative for
evaluating this high risk population. (15)

There were a few studies about the value of daytime polysomnography (DPSG) or nap
PSG. Saeed et al retrospectively studied 143 children who were previous performed ONPSG and
1 hour nap PSG. They found that nap study had low sensitivity in predicting abnormal ONPSG

but had high specificity and high positive predictive value.(16) Suzuki et al demonstrated that the



sleep latency and sleep time of two nap PSG did not differ among groups (normal control group,
OSAS group and another sleep disorder group). In contrast, the frequency of micro-arousal and
movement arousal was significantly higher in the OSAS group than in the other groups. They
suggested that two nap PSG was useful for evaluating disturbance of sleep maintenance. (17)
Mizuma et al compared three hours DPSG with ONPSG and demonstrated that there was no
significant difference among apnea index and arterial oxygen saturation (SaO,) but there was a
significant positive correlation between DPSG and ONPSG. Therefore DPSG was useful not only
for diagnosing sleep apnea syndrome (SAS) but also in evaluating its severity. (18)

Yoshiko et al also suggested that DPSG was a useful screening tool for SAS. (19) In
contrary, Van Keimpema et al compared one-hour DPSG with ONPSG. The result showed that
the sensitivity was 66% and specificity was 88% with the positive predictive value of 70% and
the negative predictive value of 86% They concluded that one-hour PSG is not sufficient to
diagnose or exclude SAS with certainty. (20) Most of the previous studies reported low
sensitivity of daytime sleep test which might be due to one probable factor, the patient did not
fall deep sleep enough during the daytime sleep test. Regarding recording time, one hour
recording time may too short and three hours may too long because the normal sleep cycle is
usually between 90-120 minutes. So two-hour recording time with creation of nighttime

environment for DPSG may be appropriate and should be studied to compare with ONPSG.



CHAPTER III

RESEARCH METHODOLOGY

Research questions
Primary research question:
Is daytime PSG (DPSG) a good screening test to detect high risk snorer?
Secondary research question:
Is there a good agreement between snoring intensity (loudness) rating score

between daytime and night time sleep?

Research objectives
Primary objective
To determine the sensitivity, specificity, positive predictive value, negative
predictive value, likelihood ratio of DPSG to detect high risk snorer compare with
ONPSG.
Secondary objective
To evaluate the agreement of snoring intensity rating between daytime and

overnight sleep

Research hypothesis
The challenging daytime polysomnography is a good screening test for high risk

snorer with the sensitivity of at least 90%

Statistical hypothesis

Null



Conceptual framework

“Nocturnal situation of SDB”

Neuromuscular Anatomical structural Increase negative

relaxation abnormality pressure

Sleep disordered

breathina
A
Midazolam induce Anatomical structure: Nasal obstruction
Neuromuscular relaxation Don’t change overtime induced by cold
during sleep temperature room

“Daytime challenging situation of SDB”

Figure 1: Illustration of conceptual framework of the study

Key word:

Daytime PSG, snoring intensity, overnight PSG, Midazolam, sleep disorder breathing.

Operational definition

Overnight PSG: Polysomnography performed in night time, record and score according
to Rechtschaffen and Kales system. (21) The PSG in this study was performed by Meditel
polysomnogram model EX 810

Daytime PSG: Polysomnography performed in daytime during 08.00-16.00 and record

PSG for two hours during sleep.



Room environment for all sleep test: the room temperature was set at 25 degree celsius,
keep the room quiet and dark as nighttime environment

Epworth sleepiness scale (ESS): a self administrated questionnaire, provided an
subjective estimation of daytime sleepiness suffered by patients with OSA (ranging from 0-24)

High risk snorer before sleep test: a patient who had Epworth sleepiness scale 8 or
more.(12)

Apnea index (AI) was defined as number of cessation of airflow >10 seconds per hour.

Hypopnea index (HI) was defined as number of decrease airflow >10 seconds with
arousal and oxyhemoglobin desaturation >4% per hour.

Apnea hypopnea index (AHI) was defined as number of apnea and hypopnea index (22)

Apnea hypopnea index was categorized into 2 groups (after sleep test)

a) Low risk snorer (mild SAS) was defined as patient who had AHI less than 20/hour
diagnosed by overnight PSG.

b) High risk snorer (moderate and severe SAS) was defined as patient who had AHI as

least 20/hour diagnosed by overnight PSG. (7)

There were 3 reasons to define 20/hr as a cut off point for high or low risk group

1. Patient who had AHI 20 or more per hour had 9 times higher mortality rate than those
who had AHI less than 20/hr. (7)

2. Criteria for surgical intervention (Uvulopalatopharyngoplasty) allowed for patient only
those who had AHI less than 20/hr. (Riley-Powell-Stanford Surgical Protocol) (23)

3. Successful criteria for surgical intervention is defined as

a) AHI less than 20/hr.

b) AHI lessthan 50% of pre - treatment (22)

Snoring intensity (loudness): rating by 3 trained score raters was categorized into 3 groups as

Mild: In bed annoyance (~ 25 dB)
Moderate: Open door annoyance (~ 25-55dB)
Severe: Close door annoyance (~ >55dB)

The regulation of Minnesota pollution control agency (MPCA) limits maximal

acceptable outdoor night time noise less than 55 dB.



Research design

Descriptive study (diagnostic test)

Research methodology
Patient selection
A consecutive sample of snorers who had risk for sleep apnea syndrome and

had underwent or scheduled for overnight PSG within two months.

Target population
Snoring patients who had symptoms related to sleep disordered breathing.
Study population
All snorers in Snoring clinic, Phramongkutklao hospital who were or
scheduled for or had underwent overnight PSG and volunteered to underwent a
daytime PSG.
Inclusion criteria
1. Patient aged 19-65 year who had snoring problem(s)
2. Well cooperated patients and informed consent was signed
Exclusion criteria
1. Unstable medical condition which might be unable to do
polysomnography such as congestive heart failure or chronic
cough.
2. Epworth sleepiness scale less than 8 in 24 (less likely to have sleep
apnea){Johns 1991 #130}
3. History of anaphylaxis.
4. History of sensitive or tolerant to sedative agent(s).
5. Structural abnormality in nasal cavity such as severe nasal
deviation, nasal polyp, sinusitis
6. Patient who underwent overnight PSG more than 2 months before/after

DPSG



Sample size calculation

Sample size estimation was based on 95% confidence interval of sensitivity of daytime

PSG compared to overnight PSG as shown below

Z2PQ
T d
Where n = Number of high risk snorers.
P = Expected sensitivity of daytime PSG.
Q = 1-P
d = Acceptable error.
0L = Probability of type 2 error = 0.05 (2 sided)
If expected sensitivity (P) = 09
1-P(@Q) = 0.1
Accepted error (d) =) 1
Thus o (1.96)%(0.9x0.1) N

(0.1)?

Proportion of high risk snorers at snoring clinic, Phramongklao hospital was 70%

34.57

Sample size = n/Prevalence = = 494 cases

0.7

Thus the total sample size (number of snorers recruited) was 50 cases

Intervention;

1. All eligible patients who scheduled for overnight PSG had invited to join the study and
completed by signing informed consent and sleep questionnaire.

2. Patients who had underwent overnight PSG within two months were asked to revisit and

do a daytime PSG.

3. Daytime polysomnography was performed in the same room and same conditions as

overnight polysomnography.
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4. One tablet of Midazolam (15 mg) was taken to induce patient to sleep.
5. After patient felt asleep, PSG was recorded for two hours.

6. An average snoring intensity (loudness) was rated.

Recommendation before performing daytime PSG

1. It was necessary to have a relative or accompanying person to take patient back home safely
after challenging daytime PSG.

2. No alcohol consumption or other sleeping pill was allowed in the night before performing
daytime PSG.

The intervention was discontinued if

1. The patient was unable to fall sleep within 20 minutes

2. The patient developed adverse reactions during the study.

Outcome measurement
The following baseline variables were collected
Age
Gender
BMI (body mass index)
ESS (Epworth sleepiness scale)
Nasal symptoms

Co-morbidity condition such as hypertension, diabetes mellitus

Primary outcome variable
Severity of AHI (apnea hypopnea index) was measured as event(s) /hour and
categorized into two groups (low risk and high risk groups). Interpretations of AHI from DPSG

and ONPSG were performed independently and blinding to each other.

Secondary outcome variable
Snoring intensity rating was rated by trained personnels and was classified into 3
groups according to the operational definitions. The rating during day time and night time sleep

was done independently and blinding to each other



Table 1 Summary of variable’s measurement

11

Variables Scale Description of data
Baseline characteristics
Age Continuous Mean +£SD
Gender Dichotomous Frequency
BMI Continuous Mean +SD
ESS Continuous Mean £SD
(Score 0-24)
Nasal symptom(s) Nominal/Ordinal Frequency
Mild
Moderate
Severe
Co morbidity Nominal Frequency
Primary outcome variable Severity of apnea Binary
Frequency
Secondary outcome variable
Snoring intensity Nominal Frequency

Data collection and statistical analysis

General consideration

This study was designed to compare the sensitivity and specificity of daytime PSG to

conventional overnight PSG. This study focused on the severity of snoring in terms of apnea
index because the mode of treatment and prognosis depends on whether patient is in high or low

risk group. The data analysis was based on the completeness of PSG record. Incompleted data

were reported in percentage and the cause(s) were also reported.
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Data Analysis
All data were analyzed by SPSS version 10.5.
Baseline characteristics including age, gender, BMI, Epworth sleepiness scale, nasal

symptom(s), co morbidity condition(s).were analysed as descriptive statistics.

The primary outcome variable was categorized in two groups
1) High risk group (AHI at least 20/hr.)

2) Low risk group (AHI less than 20/hr.)
Analysis of PSG outcome ;
Main outcome was analyzed and reported in terms of sensitivity, specificity, positive

predictive value, negative predictive value, accuracy and positive likelihood ratio.

Table 2: Two by two table for the result of low risk and high risk group of DPSG and

ONPSG
Gold standard (Overnight Polysomnography)
Daytime or nap polysomnography High risk group Low risk group
(AHI > 20 /hr) (AHI < 20/hr)
High risk group ( AHI>20 /hr) a b
Low risk group ( AHI<20/hr ) c d
Sensitivity = a/atc
Specificity = d/btd
95% ClI for sensitivity =a/ (a+c)+ 1.96 \/{a M(a+c)Hc/(a+c)}
(a+c)
95% CI for specificity =d/(b+d)+1.96 \/{d /b+d)Hb/(b+d)}
(b+d)
Positive predictive value = a/(at+b)
Negative predictive value = d/ (d+¢)
Accuracy = (at+d)/ (atb+ct+d)
Positive likelihood ratio o= {a/(a+c)}/{b(b+d)}
Negative likelihood ratio fo= {c/(a+c)}/{d/(b+d)}
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Snoring intensity (loudness)
To assess agreement between daytime snore score vs. overnight snore score.
Kappa statistic was used for the test of agreement (24)
K = PP
1-P,
P, = Proportion of observed agreement
P, = Chance agreement, proportion of agreement expected to occur by

chance alone

Chance agreement = (AoxAe) +H(BoxBe)+(CoxCe)
(Total patients)2
Observed agreement = A+B+C
Total patients

Table 3. Dummy table for daytime and night time result of scoring for snoring loudness

Daytime scoring Night time scoring for snoring loudness (level of annoyance)

for In bed Open door Close door Total

snoring loudness

In bed A Ae
Open door B Be
Close door C Ce
Total Ao Bo Co

Level of agreement ( k-value) was followed according to Landis & Koch (25)
0.2 poor
>02-04 fair
>0.4-0.6 moderate
>0.6 -0.8 good

>0.8 very good
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Ethical considerations

D

2)

3)
4)

5)

This study was conducted according to the Declaration of Helsinki
Informations about detail of the study and potential adverse reaction were explained to
patients before the consent signatures were requested.
Patients had the right to withdraw from the study anytime without further interfere with the
regular optimal management.
The study was performed without any charge to the patient.
The research proposal had been submitted to the hospital ethic committee and the study
started after IRB/EC approval.
Rescue kit was always available on-site during the study period and investigators were

available to be contacted anytime during the study.

Rescue kit and safety procedure

D
2)
3)

4)

Standard cardiopulmonary resuscitation (CPR) unit was available on-site during study.
Fumazenil was provided as an antidote for Midazolam .

The participants had to have a relative or accompanying person (age >18 years) with them in
order to take the patients back home safely.

The trained staffs and investigators were available on-site during study.

Expected benefit from this study

The results might be able to answer the research question whether daytime PSG is a good

screening test for high risk snorers. If the results provided a high sensitivity (>90%), it will save

cost, time consumption of both trained score readers and patients during performing screen and

follow up. test.” Especially, for follow up test, it ‘will be easy and convenient to evaluate the

outcome of treatment (medical or surgical intervention) in the same comparable unit (AHI) as the

standard test. Moreover it will add marginal benefit of the equipment.



Limitation and possible obstacle

1) It was difficult for the patients to fall asleep in day time

2) The patient might be sensitive or tolerant to medication (Midazolam)

Time schedule of the study (in quarter,Q)

15

2005 2006

Q1 Q2 Q3 Q4 Q1 | Q2 | Q3 | Q4
Protocol approval -

—— s e ———
Data collection
Data analysis

-

Thesis writing =)

Thesis defense




CHAPTER IV

STUDY RESULTS

Results of the study

Demographic and baseline data

Fifty patients underwent daytime polysomnography (DPSG) and overnight
polysomnography during 6-month period from September 2005 to February 2006 at Snoring
center Phramongkutklao Hospital. Two cases were excluded from the study due to inadequate
recording time of less than 2 hours

Average age of patients was 48.3 + 10.64 (S.D.) years (ranged 26-65 years) , 31 males
(68.9%) and 14 females (31.1%) , mean = SD of body mass index and Epworth sleepiness scores
were 27.87 £ 3.95 (ranged 22.5 — 36.9) and 10.56 + 2.25 (ranged 8 — 16 in 24) respectively as
shown in Table 4. Forty of forty eight patients (83%) had nasal symptoms, 20/48 (42%) had mild,
14/48 (29%) had moderate, 6/48 (13%) had severe nasal symptom. Thirty four of forty eight
patients (71%) had hypertension and 18/48 (38%) had diabetes mellitus.

The means (+ SD) of apnea index (AI) for ONPSG and DPSG were 24.31 (+ 21.4) and
21.4 (£ 20.4) respectively. Apnea and hypopnea index (AHI) for ONPSG and DPSG were 28.3 (£
21.4) and 25.3 (+ 20.9) events per hour respectively. Difference in AHI between the DPSG and
ONPSG for each individual patient was illustrated in figure 2. A positive value indicated an AHI
of ONPSG recording and was depicted as an upward — extending bar. A negative value indicated
an AHI of DPSG recording and was depicted as a downward extending bar. Statistical analysis of
the two Al and AHI measurements demonstrated a good agreement with pearson correlation of
0.87 (p<.01) and 0.86.(p<.01)

To compare apnea index and Apnea hypopnea index between DPSG and ONPSG. There
were no-statistical differences between both groups as shown in Table 5 when categorized AHI
into high risk (AHI 220 hr) and low risk group (AHI < 20 / hr) (Table 5). The correlation of
DPSG and ONPSG was high with kappa statistics of 0.88 (p<.01)

The following are the results of sensitivity, specificity, positive predictive value

negative predictive value, accuracy, Likelihood Ratio.
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Sensitivity =__a = 092
atc
Specificity = d = 0913
b+d
Positive Predictive Value = a = 0.92
atb
Negative Predictive Value = d = 0.913
d+c
95% CI for sensitivity =a/(atc) £ 1.96 fa/(a+c)Hc/(a+c)}
(a+c)
= 0.92+1.96(0.01084)
= 0.92+0.021
= 0.899-0.941
95% CI for specificity = d/(b+d)=+1.96 \/{d /(b d)Hb/(b+d)}
(b+d)
= 0.913+1.96(0.0129)
=.0.91340.0252
= 0.8878-0.9382
Accuracy = _at+d = 0.80
atb+c+d
Positive likelihood ratio = {a/(a+c)}/{b(b+d)}
= 10.57
Negative likelihood ratio = {c/(a+c)}/{d/(b+d)}
= 0.09

Regarding Snore Score

Underestimated daytime snoring sounds were found in 2/48 (4.2 %) when compared to
the overnight snoring sounds while overestimated daytime snoring sounds were found in 5/48
(10.4%). The rest, 41/48 (85.4%) of daytime snoring sounds were the same score as overnight
snoring sounds. Therefore the agreement (Kappa statistics) between daytime snoring sounds and
overnight snoring sounds was 0.72 (p<.01) which was a good correlationto be between daytime

and night time snore results.



Table 4: Demographic data of BMI & ESS of patients

Minimum Maximum Mean Std. Deviation
AGE 26.00 65.00 48.30 10.64
BMI 22.49 36.91 27.87 3.96
ESS 8.00 16.00 10.56 2.25

Figure 2: illustrated the AHI result of ONPSG- (upward bar) and DPSG (downward bar)
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Table 5 Mean values for AI HI and AHI of DPSG and ONPSG

Mean Std. Deviation | 95% CI Sig. (2 tailed)

Al ONPSG 2431 21.36

DPSG 21.39 10.70

ONPSG-DPSG 1.92 20.43 -1.18-5.03 | 0.22
HI ONPSG 3.99 4.69

DPSG 2.91 4.36

ONPSG-DPSG 1.08 6.51 -0.81-2.97 | 0.26
AHI ONPSG 28.29 21.44

DPSG 25.30 20.91

ONPSG-DPSG 3.00 11.12 -0.23-6.23 | 0.07
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Table 6: Cross table of high risk and low risk (AHI >20 and AHI<20) between daytime and

overnight polysomnography

AHI ON PSG Total
>20 <20
AHI >20
23 2 25
DPSG
(92%) (8.7%)
<20 2 21 23
(8%) (91.3%)
Total 25 23 48

Fig 3 demonstrated snoring intensity of individual patient of night time (SN 1 or blue ) and

daytime (SN2 or red )

w
L 4

e snl

0 ® sn2




Table 7: Agreement of snoring intensity between daytime and night time assessment

Night time
Daytime Total
Mild Moderate severe

Mild 17 5 0 22
(35.4%) (10.4%) (45.8%)

Moderate 2 23 0 25
(4.2%) (47.9%) (52.1%)

Severe 0 0 1 1

(2.1%) (2.1%)

Total 19 28 1 48

% of Total | (39.6%) (58.3%) (2.1%) (100.0%)

20



CHAPTER YV

DISCUSSION

Discussion

The purpose of this study is to compare the results of daytime polysomnography (DPSG)
and overnight polysomnography (ONPSG) which are accepted as the gold standard for the
diagnosis of patient with sleep apnea. Our result has shown that the apnea index (AI) and apnea
hypopnea index (AHI) determined by DPSG had a good agreement with ONPSG. There were 2
cases which failed to undergo DPSG due to less than 2 hour PSG recording. One case was
awakened by cell phone ringing and the other was awaked by full bladder .

ONPSG is the gold standard for the diagnosis of sleep disordered breathing, but it is
expensive and time-consuming. So for screening or to assess an outcome of surgical intervention
such as tongue base surgery, maxillo-mandibular advancement or somnoplasty, repeating ONPSG
could burden patient’s expense and adding more waiting list for sleep apnea patients. It will be
helpful, if there is a comparative test for screening or to assess an outcome of surgical treatment
which could minimize time consuming and expense.

DPSG has a great advantage over other alternative sleep study such as SNAP test, pulse
oximetry, Quisi, Sonography or MESAM, even home monitor (ambulatory) PSG. The reasons are
as followings

1. It is recorded by full-scale PSG which is a gold standard diagnostic tool so the result is
comparable in terms of the same parameter

2. It could add more value for PSG because it can also be used during daytime.

3.1t is recorded under closed monitor by well trained sleep test personnel.

4. It takes a relatively shorter time.

Saeed et al compared 1-hour DPSG with ONPSG. The finding of 59% and 66% of
daytime or Nap polysomnography and ONPSG study were abnormal. No individual Nap study
parameter had good sensitivity for predicting abnormal ONPSG, but most of them had good
specificity and positive predictive value. One hour of Nap PSG recording may be too short to
detect abnormality in terms of sensitivity. (16) In our study we recorded 2-hour DPSG which the

sensitivity and specificity showed to be higher than Saeed’s study.
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Sergi et al. showed no difference in the AHI and mean oxygen saturation between DPSG
and ONPSG. The sensitivity was 91% and specificity was 100%. A good correlation was found
for AHI and oxygen desaturation index in two experimental conditions with r = 0.89 and r = 0.79
respectively. It also showed that daytime recording was accurate for sleep apnea diagnosis in the
majority of patient with a clinical suspicion of sleep apnea syndrome .(26)

Urgeijo et al demonstrated that nap PSG is a technique for rapid diagnosis of sleep
apnea-hypopnea syndrome (OSAHS) and found that 70% of NPSG were diagnosis on OSAS
patients.(27) Suzuki et al had studied two nap sleep test as an easy objective sleepiness test in
long distant driver comparing with ONPSG and found that there were no difference among both
tests. (17)

Montero et al. reported sensitive and specificity for high risk group by used the cut off
point of AHI = 10/hr. were 73% and 83% respectively The positive predictive value of 93% and
negative predictive value of 50% when compared with our study that raised the cut off point from
AHI = 10/hr to AHI = 20/hr which we use as a cut off point for high risk and low risk groups in
terms of cardio vascular consequences.(28) Regarding other sleep tests, such as pulse oximetry,
which defines the severity of OSA as severe (AHI more than 25/hr), moderate OSA ( AHI 16-25)
and mild OSA (AHI 5-15)respectively. The sensitivity and specificity for severe OSA are found
to be 100% and 75%respectively. The moderate severe OSA (15 -25/hr) are 86% and 80%.
Finally mild OSA (5 —15/hr) are 60% and 95% for sensitivity and specificity. So the pulse
oximetry is helpful only for severe OSA patients. Meanwhile White et al.. used sound recording
and oxygen saturation in screening for OSA and showed that the sensitivity of oximetry increased
as the threshold AHI used in the definition of OSA increased.(29)

Van Surell et al. studied ambulatory device as CID-102-in.diagnosis OSA (RDI » 5/hr), the
sensitivity and specificity were only 73% and 62% respectively but positive predictive value of
CID was 94%.(30)

Zucconi et al compared an alternative method, microdigitrappers and found that the
sensitivity and specificity were 91% and 94% respectively, but the device could not predict the
severity of OSA precisely enough.(31)  Stoohs and Guilleminault found that sleep sonography
had an overall impressive sensitivity of 96% but a low specificity of 27%. The sonography
results correlated well to polysomnography with a pearson correlation coefficient of 0.88 (P «

0.001) and an accuracy of 85%. (32)
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Liesching et al evaluated the accuracy of SNAP comparing with conventional PSG and
found that overall agreement with K-Value of 0.23 (P = 0.008) which suggested that SNAP
studies did not appear to accurately assess severity of OSA.(33)

Esnaola et al demonstrated MESAM (monitor breathing sound heart rate, arterial oxygen
saturation and body position), a portable recording device in identifying obstructive sleep apnea
(OSA) as an exclusion test. It reached a sensitivity of 98% and specificity of 78%, as
confirmation test the value were 69% and 97% respectively.(34) Meanwhile Koziej found that
the sensitivity and specificity of MESAM for oxygen desaturation index were 100% and 27%,
heart rate variation index 81% and 74%. . For intermittent snore index were 92 % and 16%. It was
a high sensitivity but low specificity diagnostic tool so it was good for only screening test. (35)

In conclusion, this study demonstrated that 2-hour daytime polysomnography had high
sensitivity, specificity, positive predictive value and negative predictive value. So it should be
accepted as a screening test and also using as assessment tool for outcome of surgical

intervention, when compare with standard overnight polysomnography in high risk snorers.

Recommendation

Midazolam used in this study to induce patient fall sleep in daytime sleep test has some
effect on sleep pattern as it improve sleep in the first part of night with sleep disruption and
fragmentation in second part of the night because of withdrawal from tha medication. Its dosage
also depends on patient history of sleeping pill usage. It may be get more acceptable to use other
sleeping pill without effect on sleep pattern.

Because of limitation in budget

- Esophageal pressure monitoring was not included to-detect respiratory afford arousal

events. So this study reported only the results of AHI; not RDI.
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APPENDIX B

Patient initials Patient number

Date

dd mm yy

The comparative study of daytime and overnight polysomnography for high risk

snorers

Case Record Form

Principle investigator ;

€ Prasit Mahakit M.D.

4 Department of Otolaryngology
Phramongkutklao Hospital
Bangkok , Thailand

€ Telephone : + 662-3547600 Ext. 93170, +665-0643478
Fax. : + 662-6784861



Patient initials Patient number

Date

dd mm vyy
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Epworth sleepiness scale

How likely are you to doze off or fall asleep in the following situations in contrast to

just feeling tired?

Use the following scale to choose the most appropriate number for each situation

0 would never doze

1 = slight chance of doze

)
|

= moderate chance of doze

w
|

= severe chance of doze

Situation

Sitting and reading

Watching television

Sitting in public place ( e.g. a theatre, a meeting)
As a passenger in a car for an hour without a break
Lying down to rest in the afternoon when permit
Sitting and talking to someone

Sitting quietly after lunch with out alcohol

In a car while stopped for few minute in the traffic

Total score for ESS is 124

Chance of dozing

( If ESS score > 8 in 24 is classified as risk group need to do PSG )



Patient initials Patient number

Date

dd mm yy
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Eligibility Criteria:
Inclusion criteria :
Written informed consent
Aged 15 — 65 years
Presence of snoring problem(s)
Exclusion criteria :
Unstable medical condition
Epworth sleepiness scale less than 8/24
History of anaphylaxis
History of sensitive or tolerance to sedative agents
Structural abnormality in nasal cavity causes
persistent obstruction
Patient who underwent overnight PSG > 2 months
Conclusion :
Patient fulfils all inclusion criteria and none of

an exclusion criteria

Yes




Patient initials Patient number

Date

dd mm vyy
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Patient data

Date of birth

Weight kg. Height cm  BMI

Neck circumference ( cricoid level ) inch

1. Do patient have chronic medical problem
2. Do patient daily take medication

3. Any history of allergy

4. Do patient smoke

5. Do patient drink

Yes

Epworth sleepiness scale is / 24

Physical examination
Blood pressure mmHg.

Specification of abnormality

Face ( maxilla,mandible)
Nasal cavity
Oral cavity

Soft palate

Base of tongue

Tonsil'and adenoid

Yes




Patient initials Patient number

Date

dd mm yy

Diagnostic stage
Overnight PSG

Starting time

Finish time

Total time

Apnea index / hr
Hypopnea index / hr
Apnea hypopnea index / hr
Lowest oxygen saturation %

Mean oxygen saturation %

Type of apnea
Obstructive
Mixed

Central

Time spent for body position
Left / right / supine / prone /I
Patient is classified as

High risk group ( AHI >20)

Low risk group ( AHI'<20)

Snoring loudness
In bed annoyance
Open door annoyance

Close door annoyanc

Daytime PSG

/.

/

/hr
/hr
/hr
%
%
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Curriculum Vitae
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Office Address  Department of Otolaryngology

E- mail Address Prasitmk@pmk.ac.th

Office Telephone Number 93076
Present Professional Position Instructor
Undergraduate Education
Name of Medical School  Prince of Songkhla University
Degree ~ M.D. Date of Obtained 1983
Post graduate Education
Institution ~ Pramongkutklao Hospital ~ Duration 3 years
Present and Past Professional Appointment ; Otolaryngologist, Department of Otolaryngology
Degree and Certification = BSc. M.D. Board of Otolaryngology , Research fellow in
Laryngology ( Vanderbilt University TN.)
Member of Professional Association Fellow of Royal College of Otolaryngology Thailand
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