SLEEP DISORDERS AND RETURN
TO WORK

A/Professor Jeremy Goldin MBBS MM FRACP
Royal Melbourne Hospital
Breathe West



LEARNING OBJECTIVES

Understand common sleep disorders affecting work and
driving

Recognise the relationship between sleep disorders and crash/
accident risk

Review fitness-to-drive assessment principles and understand
limitation of assessment

Outline management and return-to-driving/ work
considerations



COMMON SLEEP CONDITIONS

Obstructive sleep apnoea (OSA)

Narcolepsy and Central Disorders of Hypersomnolence

Sleep Restriction

Insomnia

Circadian rhythm sleep disorders

Restless legs syndrome and periodic limb movement disorder



AUSTRROADS & NTC, ASSESSING FITNESS TO DRIVE — 2022 EDITION



AUSTRROADS & NTC, ASSESSING FITNESS TO DRIVE — 2022 EDITION



6.9 Sleep disorders

Sleep disorders are common and underdiagnosed, and there is recent evidence of their impact
on rail safety in Australia. The sleep disorders chapter has been updated to improve the
identification, assessment and management of Safety Critical Workers with sleep disorders.

Screening and assessment of sleep disorders

The Epworth Sleepiness Scale (ESS) has been retained as a tool for detecting sleepiness,
acknowledging that it is not always completed faithfully. Work performance reports are also a
Source of mormation aboul polental sleepiness and impalment, and an odumne of e
requirements of an objective report are included in the revised chapter.

A new screening tool, the STOP-Bang questionnaire has been included to improve the
assessment obstructive sleep apnoea (OSA) nsk. This > ystematic
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factors such as habitual loud snoring, neck circumference, BMI, hypertension, male gender
and age. Guidance regarding other nisk factors is also provided.

They will generally be categorised Fit for Dl_lt‘_',; Subject to Review while being investigated

unless excessive daytime sleepiness is demonstrated on the ESS or workplace reports, in
I ase they will be Te rarily Unfi |

Workers scoring 3 or more on the STOP-Bang questionnaire will be referred for a sleep study.

National Transport Commission- National Standard for Health Assessment for Rail
Safety Workers 2024
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National Transport Commission-
National Standard for Health
Assessment for Rail Safety
Workers 2024



11.2 Medical assessment for pilots

You should be assessed by a medical practitioner if you declare that you have:
= a current or past diagnosis of any sleep disorder, in particular obstructive sleep apnoea or narcolepsy, o
« any other disorder that results in excessive daytime sleepiness.
Conditions which you are strongly recommended to have assessed include:
obstructive sleep apnoea
narcolepsy and hypersomnolence disorders

diagnosis of sleep apnoea generally involves the following:

a formal sleep study (polysomnography) or home sleep apnoea test demonstrating:

— 25 obstructive respiratory events per hour of sleep
presence of one or more of the following:
feelings of drowsiness, non-restorative sleep, fatigue, or insomnia symptoms
waking up with breath holding, gasping, or choking.

a partner or other observer reports habitual snoring, breathing interruption, or both during your
sleep.

concurrent hypertension, mood disorder, cognitive dysfunction, coronary artery disease, stroke,
congestive heart failure, atnal fibnllation, or type 2 diabetes mellitus.

Civil Aviation Safety Authority, Medical Assessment for Aviation January 2024



Established OSA assessment
An established diagnosis of OSA is relatively low-risk if treatment is effective.
Effectiveness of treatment and treatment compliance can be assessed by subjective measures such as the
ESS, or more reliably by obtaining a report from the applicant’s sleep physician and a data download from
the CPAP device, if one is used. Residual sleepiness, even on treatment, is possible and must be
assessed™®.
Favourable factors
Favourable factors include:

asymptomatic

normal ESS

satisfactory response to treatment

good compliance with treatment

no residual sleepiness on treatment

absence of other significant comorbidities.

Aeromedical decision

Applicants with excessive daytime sleepiness or suspected OSA, especially those who have had driving-
related accidents due to sleepiness, should be investigated and established on treatment before considenng
certification.

Asymptomatic applicants who demonstrate a satisfactory response and good compliance with treatment can
be considered fit for certification.

Civil Aviation Safety Authority, Medical Assessment for Aviation January 2024



37y.o0 air balloon pilot, 15 year experience, impeccable
record, AHI 19 on screening sleep study

46y.0 interstate truck driver, ESS 0/24, recent alarms on

in cabin monitor for lid closure and lane departure with
AHI 14

65y.0 international airline pilot with AHI 68 on
screening sleep study, ESS 9/24, excellent flying record

39y.0 asymptomatic race car driver with AHI 27 per
hour.

49y.0 morbidly obese train driver with AHI 92, ESS 0/24
and denies any dozing, near misses or accidents

27y.0 obese truck driver with recent MVA resulting in
hospital admission. AHI 48, ESS 1/24 and refuses to
pursue therapy



SLEEP NEUROBIOLOGY



SLEEP REGULATION — OVERVIEW

Non REM

REM
SLEEP WAKE
GABA, adenosine, melatonin ACH, histamine, NA, serotonin,

dopamine, hypocretin






Sleep Disorders and Sleep Deprivation: An Unmet Public Health Problem. Institute of Medicine (US) Committee on Sleep Medicine and
Research; Colten HR, Altevogt BM, editors. Washington (DC): ; 2006.



Circadian Rhythm Abnormalities

Jet lag

Shift work

Delayed sleep-phase syndrome (DSPS)
Advanced sleep-phase syndrome (ASPS)
Irregular sleep—wake pattern
Non-24-hour sleep—wake syndrome



Daytime sleepiness

Not enough sleep Sleep Disorders
e Lifestyle e Sleep Breathing Disorders
e Shift work e RLS/PLMD
e Jetlag * Narcolepsy/ Idiopathic hypersomnia
e Sleep interruptions e Others
e Egyoung children — Circadian Rhythm Disorders

— Drugs/Alcohol/pain syndromes
— Neurological Disease

— Chronic Medical Disease

— Insomnia.

— Parasomnias

— psychiatric disorders



EPWORTH SLEEPINESS SCALE

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

0 = would never doze

1 = slight chance of dozing

2 = moderate chance of dozing 3 = high chance of dozing
Chance of Dozing (0-3)

Sitting and reading

Watching TV

Sitting, inactive in a public place (e.g. a theatre or a meeting)
As a passenger in a car for an hour without a break

Lying down to rest in the afternoon when circumstances permit
Sitting and talking to someone

Sitting quietly after a lunch without alcohol

In a car, while stopped for a few minutes in the traffic

| M.W. Johns 1990-97 i i
0-5 Lower Normal Daytime Sleepiness

6-10 Higher Normal Daytime Sleepiness

11-12 Mild Excessive Daytime Sleepiness
13-15 Moderate Excessive Daytime Sleepiness
16-24 Severe Excessive Daytime Sleepiness



TABLE 2.
Risk factors for EDS based on multiple logistic regression
ES, Effect size.

Parameter ES P OR
Depression 10.6 <0.001 6.85
Log BMI (kg/m?) 4.3 <0.001

+1 SD 1.45

+2 SD 2.10
Age 3.6 <0.001

+1 SD 0.61

+2 SD 0.38
;‘;‘i;ct?(');'ee'o 3.2 0.001

+1 SD 0.76

+2 SD 0.58
'f;;’etes (glucose > 0.019 1.87
Smoke 1.9 0.060 1.53
OHI > 15 1.2 0.255 1.70

Bixler et al. JCEM 2005



Conclusions: It appears that the
presence of EDS is more strongly
associated with depression and
metabolic factors than with sleep-
disordered breathing or sleep
disruption per se. Our findings suggest
that patients with a complaint of EDS
should be thoroughly assessed for
depression and obesity/diabetes
independent of whether sleep-
disordered breathing is present.

Bixler et al. JCEM 2005



SLEEP SYMPTOMS ARE COMMON AND OFTEN NOT
SPECIFIC

Snoring is common — 50-80% of adult population

Excessive daytime sleepiness has a wide differential diagnosis
Apnoeic Events are commonly observed

Nocturnal Awakenings may increase with age

Nocturnal Choking — asthma, GORD, apnoeic event, nocturnal
panic attacks



Degradation in Cognitive Performance
in Sleep Deprivation
With and Without Daily Nap {20 minutes)

® Sleep deprivation degrades cognitive
performance.

® The sleep/performance system is

sensitive to even brief amounts of sleep.

® A daily 30 minute nap improves
performance when compared to total
sleep deprivation.
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UNDERSTANDING SLEEP




People Get Used to the Impairment

ubjective
PVT performance lapse KSS subjective sleepiness

BL 2 4 6 8 10 12 14 BL 2 4 6 8 10 12 14
Days of sleep restriction Days of sleep restriction

Banks et al J Clin Sleep Med. 2007; 3: 519-528.



WHAT IS OSA?

Obstructive Sleep Apnoea (OSA) is the
repetitive complete or partial cessation of
respiration due to obstruction of the upper
airway leading to changes in arterial oxygen
saturations and/or sleep micro-architecture.
Historically severity has been based on the
Apnoea Hypopnoea Index (AHI) which is
number of respiratory events per hour.



 The consequences and management of OSA may differ in
childhood, adulthood and the elderly

e OSA often co-exists with other sleep conditions (>50% of cases
diagnosed) and in many instances may not cause symptoms or

long term sequelae and therefore may not require active
treatment



Lancet Resp Med 2015 Apr;3(4):310-8. Prevalence of
sleep-disordered breathing in the general population:
the HypnolLaus study.

Heizner et al.




OSA CHALLENGES

e Determining whether OSA is a bystander or part of the
problem/ presentation

 Asymptomatic individuals where the main issue is the noise
pollution of snoring

e OSA in the elderly — often a bystander and it is unknown its
significance



OSA AND CRASH RISK

Tregear et al. JCSM 2009



Garbarino et al. Chronic Respiratory Disease 2015; 12(4) 320-328



Factors that may increase crash risk in OSA

Excessive Daytime Sleepiness
Elevated BMI

Sleep Restriction

Shift Work

Older Age

Use of Hypnotics

? AHI Value




Mixed results regarding relationship of accident risk vs severity
of OSA

Retrospective studies rely on subjects with established
diagnoses of OSA —i.e. they presented to primary care with
concerns

Controlled studies rely on driving simulation

? Efficacy of screening in an occupational setting — how much
of a difference are we making and can our health system
handle it?



Figure 3 Incidence of motor vehicle accidents (MVAS) per 1,000
individuals per year before and after continuous ...

M Before intervention with CPAP
O After intervention with CPAP 122**
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Sleep, Volume 38, Issue 3, 1 March 2015, Pages 341—-349, https://doi.org/10.5665/sleep.4486



https://doi.org/10.5665/sleep.4486

SLEEP ASSESSMENT

e Clinical Assessment is more important than the results of the
sleep study.

 Treatment decisions in most cases can be determined either by
the clinical assessment alone or together with the results of
the sleep study.

e Asleep study alone in the majority of cases cannot drive
treatment decisions.



SLEEP HISTORY

Age and Gender

Work — shift work, retired, regular day shift

Do you have a problem with sleep?

Comorbidities (HTN, DM, CVD, Thyroid disease etc...)
Medications/ Smoking/ Etoh/ Caffeine

Sleep/Wake times — sleep onset, sleep duration
Nocturnal Awakenings and Cause (?Nocturia)
Refreshing sleep

Morning Headaches

Snoring/ Observed Apnoeas/ Choking/ Dry Mouth
Restless Legs/ Periodic Leg Movements/ Parasomnia
Sleep paralysis/ hypnogogic hallucinations/ cataplexy
Sleep Environment

Menopause Status

Mood/ Hx of Depression?

Constipation, anosmia (if considering RBD)

Epworth Sleepiness Score



STOP-BANG Sleep Apnea Questionnaire

Chung F et al Anesthesiology 2008 and BJA 2012
High risk of OSA: Yes 5 - 8

Intermediate risk of OSA: Yes 3 - 4

Low risk of OSA: Yes O - 2

STOP
Do you SNORE loudly (louder than

talking or loud enough to be heard Yes
through closed doors)?
Do you often feel TIRED, fatigued, or v
. : es

sleepy during daytime?
Has anyone OBSERVED you stop Y

: : es
breathing during your sleep?
Do you have or are you being treated for Yes
high blood PRESSURE?
BANG
BMI more than 35kg/m2? Yes
AGE over 50 years old? Yes
NECK circumference > 16 inches Yes
(40cm)?
GENDER: Male? Yes

TOTAL SCORE

\[o]

\[o]

\[o]

\[o]

No
No

No

No



Hwang M et al. Validation of the STOP-Bang questionnaire as a screening tool for
obstructive sleep apnoea in patients with cardiovascular risk factors: a systematic review
and meta-analysis. BMJ Open Respiratory Research. 2021;8:e000848.



SLEEP STUDIES

 There are 4 levels of sleep studies — choosing
the wrong sleep study may result in poor
patient outcome

e Sleep Studies consist of multiple signals all of
which are prone to artefact. Artefact can
significantly alter the results leading to
incorrect diagnosis.

e Different models of care may produce very
different results and different
recommendations
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Portable vs In-Lab Studies

Portable Studies
e PROS

— more accessible and cheaper
— performed at home

— High sensitivity in diagnosing severe OSA in
moderate-high risk individual

* CONS

— variability in quality control and models of care
— signal loss and artefact
— many providers are not ASA/NATA accredited



Portable vs In-Lab Studies

In-Lab Studies
e PROS

— attended studies — signal loss infrequent and
artefact better controlled

— most labs are ASA/NATA accredited
— can identify a range of sleep abnormalities

* CONS

— less accessible and more expensive

— requirement for overnight hospital stay



HISTORY OF THE AHI

Pevernagie et al(2020). On the rise and fall of the apnea—hypopnea index: A
historical review and critical appraisal. Journal of Sleep Research. 29.
10.1111/jsr.13066.



Ruehland WR et al.The new AASM criteria for scoring hypopneas: impact on the apnea
hypopnea index. Sleep. 2009 Feb;32(2):150-7.



PROBLEMS WITH AHI

Increased sensitivity of nasal pressure signal
has resulted in increase number of events
present

Failure to recognise oximetry artifact leads to
over-estimation

Inter and Intra-laboratory Variability —
technology used, experience of staff, time
saving measures (automatic analysis), signal
quality

Intra-patient variability — night to night.
Position, percentage REM, effects of alcohoal,
medication, smoking, weight



IMPLICATIONS

e Over diagnosis of OSA
— Inappropriate prescription of CPAP therapy

— Failure to recognise other sleep related problems that are the cause
for the patient’s symptoms

e Clinical trials may lack validity



MSLT and MWT

 Multiple Sleep Latency Test (MSLT) — test to assess for
pathological hypersomnolence (mean sleep latency <
8minutes)

e Maintenance of Wakefulness Test (MWT) — test to assess
ability to maintain vigilance (mean sleep latency > 25 minutes

")



Occupational Physician Approach to
Polysomnography Results

e THE ASYMPTOMATIC PATIENT

— AHI < 15 — reassurance and lifestyle measures

— AHI 15-30 and no “Red Flags” — offer CPAP (or MAS or
Positional Therapy if an option) — if patient declines,
refer to sleep physician — no restrictions to work

— AHI 15-30 with “Red Flags” (i.e. previous crashes) —
recommend CPAP. If declines refer to sleep physician —
restrictions to work until OSA adequately controlled

— AHI > 30 — offer CPAP and restrictions to work until
OSA adequately controlled. Refer to sleep physician if
declines CPAP.



Occupational Physician Approach to
Polysomnography Results

e THE SYMPTOMATIC PATIENT

— AHI < 15 — refer to sleep physician — restrictions to
work

— AHI > 15 —trial of CPAP. If refuses treatment (or
prefers MAS or positional therapy) — refer to sleep
physician and restrict work until assessment

— CPAP compliant patient with persisting symptoms
and/or near misses/ accidents — refer to sleep
physician and restrict work



Role of Sleep Physician

Practice will differ

May clear Moderate Asymptomatic Patients
without further assessment

May be able to educate patients on CPAP and
problem solve on barriers to using CPAP

Can arrange Maintenance of Wakefulness Tests
for untreated severe OSA or at risk patients on
CPAP

Can identify non OSA causes for symptoms

Second opinions if questions regarding quality
and accuracy of sleep studies



37y.o0 air balloon pilot, 15 year experience, impeccable
record, AHI 19 on screening sleep study

46y.0 interstate truck driver, ESS 0/24, recent alarms on

in cabin monitor for lid closure and lane departure with
AHI 14

65y.0 international airline pilot with AHI 68 on
screening sleep study, ESS 9/24, excellent flying record

39y.0 asymptomatic race car driver with AHI 27 per
hour.

49y.0 morbidly obese train driver with AHI 92, ESS 0/24
and denies any dozing, near misses or accidents

27y.0 obese truck driver with recent MVA resulting in
hospital admission. AHI 48, ESS 1/24 and refuses to
pursue therapy



QUESTIONS?
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