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Pre-workshop assignment


Objective
The objectives of the preworkshop assignment are (1) to gain an initial understanding of problem statements; and (2) to become familiar with information you will need to create the structure and workflow of a document.

Content and instructions
1. Read the sleep apnoea text, which we will use for document development during the workshop
2. Read “What’s your problem? A practical approach to scientific document design” by Marina Hurley. 

Assessment criteria
Not applicable

Resources and materials
· Sleep apnoea text (page 2, below)
· “What’s your problem? A practical approach to scientific document design”. Available from https://journal.emwa.org/writing-matters/whats-your-problem-a-practical-approach-to-scientific-document-design/

Time required
Approximately 1.5 hours

Deadline or other information about bringing the assignment to the workshop
· Be sure to complete the required reading before you attend the workshop
· Please have the background information to hand during the workshop—you will be using it to create the structure and workflow for a document.

Background information

Obstructive sleep apnoea (OSA)[footnoteRef:1] is defined as recurrent obstruction of the upper airway, often resulting in oxygen desaturation and arousal from sleep. OSA is a common disorder in the general middle-aged population, affecting approximately 2% of women and 4% of men. [1:  AHI, apnoea-hypopnea index; BMI, body-mass index; CPAP, continuous positive airway pressure; MAD, mandibular advancement device; nCPAP, nasal continuous positive airway pressure; OSA, obstructive sleep apnoea; REM, rapid eye movement] 


[image: What is obstructive sleep apnea?]

People with OSA experience a collapse of their airways during sleep. When this causes their breathing to completely stop or reduce to 10% of normal levels for at least 10 seconds, it is called an apnoea. Hypopneas occur when the airways partially collapse, resulting in shallow breathing. If airflow decreases by more than 30% for at least 10 seconds, it can be considered a hypopnea. Apnoeic and hypopnea events disrupt sleep and lead to lower blood oxygen levels, contributing to long-term health complications.

OSA patients can suffer from a range of consequences of their condition, including not only complaints of snoring and excessive daytime sleepiness but also symptoms of neurocognitive impairment and mood disturbance. Further, they may develop cardiovascular problems, like myocardial infarction and stroke. Since these symptoms and problems have a great impact on an OSA patient’s quality of life and life expectancy, adequate treatment is indicated.


[image: What is a CPAP Machine, Benefits, Usage Tips - Drugs.com]Treatment options for OSA include, amongst others, behavioural modification (e.g. weight loss and alteration in sleep posture) and continuous positive airway pressure (CPAP), while particularly over the past decade mandibular advancement devices (MADs) are increasingly used. Although CPAP is effective in about two-thirds of patients with OSA, and is considered the gold standard, adherence is poor (around 50%). 
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Sleep apnoea is typically diagnosed using polysomnography, which is a systematic process used to collect a variety of physiologic parameters during sleep. 

[image: Polysomnography (PSG) - PsychDB]

The apnoea-hypopnea index (AHI) is a tool used to diagnose the presence and determine the severity of OSA. It represents the average number of apnoea and hypopnea events each hour during sleep. Scores for adults are divided into three categories, which correspond to different levels of OSA severity:

· Mild: AHI > 5 and <15 
· Moderate: AHI ≥15 and <30
· Severe: AHI ≥ 30



MADs advance the mandible and/or the tongue, thereby increasing the size of the upper airway during sleep. 

[image: Treating Sleep Apnea with an Oral Appliance: Procedural Details, Risks &  Benefits]

Several randomized controlled trials have addressed the efficacy of MADs in the treatment of OSA. Their common control condition, CPAP, was found to be superior to MAD therapy. However, in most of these studies, CPAP was “titrated” objectively, meaning that it was adjusted using polysomnography data, whereas the MAD was not.

Efficacy of MAD vs. nCPAP and placebo

· A randomized controlled trial was conducted to compare the effects of an MAD with those of nCPAP in adults with mild-to-moderate OSA.
· To control for possible placebo effects in subjective outcome variables like excessive daytime sleepiness and health perception, a placebo device served as passive control condition for both active treatment modalities.
· To enable an unbiased comparison between MAD and nCPAP, the MAD was titrated objectively (i.e. based on polysomnography recordings).



Main findings

Study sample 
· 64 adult patients with mild-to-moderate OSA were enrolled in the study and 57 patients completed it (MAD: n=20; nCPAP: n=18; Placebo: n=19)
· Characteristics were similar in the three groups

Efficacy
· No differences in the change in AHI from baseline to treatment evaluation between the MAD and nCPAP therapy groups, but changes in each of these groups were significantly larger than those in the placebo group
· Both the MAD and the nCPAP treatment had a favourable influence on snoring

Side-effects and compliance
· Compliance was better with MAD than with nCPAP
· Most of the side effects reported by the MAD patients were mild
· In the nCPAP group, 3 patients dropped out of the study because they experienced more side effects than benefits of the treatment

Key conclusions
· No clinically relevant difference between MAD and nCPAP in the treatment of mild-to-moderate OSA, as long as both are titrated objectively (i.e. based on polysomnography recordings)
· Compliance was better with MAD than nCPAP, possibly because of fewer side effects
· The findings support the use of MADs as an alternative to CPAP for mild-to-moderate OSA
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Key data from the study

Flow chart of the patients through each stage of the study
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Patient characteristics at baseline
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BMI=body mass index
Individual AHI values for patients completing the trial treated with MAD (n = 20), nCPAP (n = 18) and placebo appliance (n = 19)
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Changes in respiratory and sleep outcomes in the MAD, nCPAP, and placebo groups

[image: ]
REM = rapid eye movement


Questionnaires
· Changes in excessive daytime sleepiness and health perception (SF-36 questionnaire) between baseline and therapy evaluation did not differ between the three groups

Compliance
· MAD: 90.6% of the nights
· nCPAP: 82.9% of the nights
· Placebo: 93.9% of the nights

Snoring
· Snoring decreased more frequently in the MAD group than in the placebo group, and it disappeared more frequently in the nCPAP group than in the placebo group

Side effects
· MAD: sensitive teeth upon awakening (n = 9), tenderness in the masseter muscle region upon awakening (n = 13), discomfort in wearing (n = 10), hypersalivation, (n = 9), dry mouth (n = 4), feeling of a changed occlusion upon awakening (n = 9), and difficulty in swallowing with the MAD in situ (n = 3)
· nCPAP: dry mouth (n = 3), problems with expiration against the positive pressure (n = 5), pain due to pressure of the mask (n = 6), nasal congestion (n = 2), air leaks due to the mask (n = 2), conjunctivitis (n = 2) and difficulty in changing sleep position (n = 3)
· Placebo group: none reported


Methods synopsis

	Objective
	Compare the treatment effects of a titrated MAD with those of nCPAP and an intraoral placebo device

	Study design
	Randomized controlled clinical trial

	Participants
	· All patients underwent polysomnography to confirm OSA
· Adults (≥18 years)
· Mild-to-moderate OSA
· Excessive daytime sleepiness measured using the Epworth Sleepiness Score
· Individuals with temporomandibular joint disorders were excluded

	Randomization
	Patients were randomly allocated to one of three treatment groups:
· MAD was individually fabricated with an adjustable protrusive mandibular position at a constant vertical dimension using the Narval CC system (ResMed)
· nCPAP (REMstar Pro, Humanair Médical)
· A ≥1 mm hard acrylic-resin palatal splint with only a partial palatal coverage was used as a placebo

	Blinding

	Patients and analysts were blinded to the nature of the assigned therapy

	Procedure
	· Two full polysomnography recordings were obtained per patient at a sleep laboratory: one before therapy assignment (baseline) and one after 6 (± 2) months of treatment
· MAD and nCPAP were titrated before the start of the treatment during a third sleep laboratory examination
· CPAP: pressure was increased in incremental steps until respiratory disturbances and respiration-related arousals were reduced to ≤ 5/h and snoring was minimized.
· MAD: four ambulatory PSG recordings were obtained at regular intervals. The most effective protrusion position of the MAD (lowest AHI value) was chosen from among four randomly offered positions
· Placebo: four ambulatory polysomnography recordings were made at regular intervals as for MAD

	Primary outcome
	Change in AHI between baseline and therapy evaluation

	Secondary outcomes
	· Changes in other respiratory and sleep variables, in excessive daytime sleepiness, and in health perception (short-form General Health Survey, SF-36) between baseline and therapy evaluation. Self-reported compliance
· Snoring
· Side effects

	Statistical analysis
	Data Analysis
· A sample size of 20 patients per intervention group was calculated to detect this effect size with a power of 80% and a significance level of 5% (two sided)
· Patient characteristics that were significantly different between the three groups were used as covariate in the analyses
· Analyses included only those patients who completed the trial
· Analysis of covariance was used to detect differences in therapy effect between the three groups for both the primary and the secondary sleep outcome variables.




Features of the Narval CC MAD

[image: ]

· Computer-aided design enables a high degree of customization to suit the complex dental anatomy of individual patients
· Computer-aided manufacturing guarantees a consistently accurate device
· Device is made of highly resilient, flexible, light, and durable biocompatible polymer material, providing comfort and long-term durability
· Dentists can use a scanner to collect digital impressions for device customization, which saves time by eliminating the need to collect impressions using polymers 
· Treatment compliance is high: 80% of patients wear the device 7 nights per week by 6 weeks into the treatment, and after 18 months, the device is worn an average of 6.2 nights per week
· Device is highly adjustable and easy to titrate (15 mm protrusive range in 1 mm increments)
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Characteristics MAD (n =20) nCPAP (n = 18) Placebo (n = 19) Dropouts (n=7)
Age, years 50.3+9.1 554+%9.8 51.3%£10.1 49373
Males/females 16/4 12/6 14/5 5/2

AHI 22.1%+10.8 209%+9.8 20.1+8.7 14.8£38
BMI 27.1£32 307+3.7 31247 27.8%4.1
Neck circumference, cm 41.7%3.0 43.6+4.0 42.6%3.2 41.4+438
Epworth sleepiness score 11.8£5.8 102+£4.7 10.6 4.1 13.7£19
36-item short-form Health Survey

Physical functioning 829227 61.1+248 77.4%£242 73.8+18.4
Social functioning 75.0%£23.6 64.8+255 75.7%£29.0 77.5%£22.3
Role physical 53.9+48.1 64.7+45.1 69.7+39.6 45.0%51.2
Role emotional 77.2%141.7 76.5+40.4 78.9%37.2 7331435
Mental health 66.7*+14.1 64.5+22.7 69.9+219 69.6+£19.3
Vitality 49.7+18.0 46.3+19.5 48.7+26.1 56.0%£12.9
Bodily pain 79.6£27.9 6591288 82.1+26.2 71.0%x35.4
General health perception 547223 49.6+16.5 60.3+21.3 52.0+84
Health transition 41.3+24.7 38.3+£29.7 458+21.4 50.0x17.7

2 MAD patients had a significantly lower BMI than placebo and nCPAP patients (p = 0.002 and 0.006, respectively).‘
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MAD (n = 20)

nCPAP (n=18) Placebo (n =19) p
baseline A value baseline A value baseline A value

Respiration, events/h
AHI 22.1%+10.8 16.3+10.3 20998 19.5+£8.7 20.1x8.7 52%10.5 0.000*
AHI_REM_supine 24.6*31.5 12.5+34.8 31.2%+30.5 26.7%x304 32.2%28.1 5.6%31.1 0.002°
AHI_NREM_supine 33.0%x239 25.1%214 39.2+259 34.0%x244 22.1*x164 -2.6%23.1 0.000°
AHI_REM_non-supine 15.1+149 7.5%£13.0 164+165 141213 15.1+15.7 44+215 0.064
AHI_NREM_non-supine 11.3+11.9 8.6%+10.8 10.2+£9.8 89+94 12.6+12.1 59%9.0 0.081
Sleep
Total sleep time, min 425.0%128.6 -11.8%t143.2 473.8+£83.2 58.8%101.2 4442+829 -7.8+113.4  0.229
Stage 1 and 2, % 68.81+10.8 8.2+14.7 67.0x8.5 0.8%9.1 66.2+11.9 0.8+11.8 0.293
Stage 3 and 4, % 145+10.9 -3.1%x9.6 129+8.4 -1.4+8.7 14179 -0.1x9.4 0.788
Stage REM, % 183+6.4 -1.9+6.4 20.0*x6.4 0.6%£8.2 19.7+6.7 -0.7x6.1 0.752
Sleep in supine position, %  47.4%26.3 7.7%£329 38.5%+222 -10.1£30.3 39.5+253 5.8+38.7 0.161
Respiratory arousal index,

events/h 17.0£9.6 13.0£9.0 16.4+89 139+11.8 13.8+6.6 3.5%82 0.008"

ANCOVA was applied to compare differences among the three groups, controlled for the effect of the baseline value and BMIL

2 Statistically significant at the 0.05 probability level.

b Statistically significant after Bonferroni-Holm correction.
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