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i. Waking up to the importance of duration & quality of 
sleep as major metabolic risk factors

ii. Double Trouble: the bidirectional association of T2D & 
Obstructive Sleep Apnoea/Hypopnoea Syndrome 
(OSAHS) 

iii. Rise & shine: practicing healthy sleep hygiene

T2D & Sleep Disorders: Learning Objectives





















💤💤Waking up to the importance of duration & quality of 
sleep as major metabolic risk factors

T2D & Sleep Disorders: Learning Objectives



• U-shaped associated with 
excessively short and overly 
long sleep durations ⬆ risk of 
T2D – lowest risk 7-8 hours

• 1 hour ⬇ in sleep duration 
below 7 hours  ⬆ T2D risk by 9%

• 1 hour ⬆ in sleep duration 
above 7 hours ⬆ T2D risk by 
14%





• Those with insomnia, had a 16% 
⬆ risk of T2D

• The risk of developing T2D was 
higher among those <40 years 
of age

• Duration of insomnia mattered: 
<4 years 14% ⬆ risk, >8 years 
51% ⬆ risk



• Short sleep duration (<5-6 
hours/night) 59% ⬆ risk of 
progression from pre-diabetes 
to T2D 

• Shift work also impacts risk – do 
we know which of our patients 
work shifts?



• U-shaped relationship between 
sleep duration & HbA1c levels

• Specifically, sufficient sleep as 
well as good quality sleep ⬇
HbA1c by up to 0.35% 
(extrapolate UKPDS data 3% ⬇
death, 2% ⬇ MI & 5% ⬇
microvascular)

• Sleep health is an important 
modifiable risk factor for 
improving glycaemic control in 
people living with T2D



• Short sleep duration (≤5 hours) is 
associated with risk of chronic 
disease & multimorbidity at all 
ages

• Long sleep duration (≥9 hours) 
was associated with 
multimorbidity only ≥60 years



UK21OZM00223 January 2022





‼Double Trouble: the bidirectional association of T2D & 
Obstructive Sleep Apnoea/Hypopnoea Syndrome 
(OSAHS) 

T2D & Sleep Disorders: Learning Objectives









• OSAHS affects around 6-13% of adults in the UK
– At least 25% of “tired all the time” presentations have conditions such as undiagnosed OSA, 

sedative medications or insomnia disorders
– If untreated, OSAHS is associated with neurocognitive impairment, adverse cardiometabolic 

disease & all-cause death
– 10x more likely to have a RTA

• Upper airway repeatedly narrows or closes during sleep
– Can lead to hypoxaemia, hypercapnia, sleep fragmentation & autonomic dysfunction

• Higher prevalence of OSAHS in:
– T2D

• Around 25% of people living with T2D have OSA
• 15-30% of people with OSA have T2D

– Obesity or overweight
– Cardiac arrythmia particularly AF, TIA/stroke, chronic heart failure
– Moderate/severe asthma, PCOS, hypothyroidism
– Treatment-resistant hypertension



Treatment-resistant Hypertension

• Treatment-resistant hypertension is common; around 10% 
of all treated individuals
– Commonest cause is primary hyperaldosteronism

•Low K & high Na although most will be normal.  Plasma ARR 
elevated 

– Add low-dose spironolactone if resistant hypertension 
(PATHWAY-2 trial)

• OSA is a common cause of treatment-resistant 
hypertension
– One small study suggested 83% prevalence



• OSA was independently 
associated with a 37% ⬆ risk of 
T2D

• Those with insulin-treated T2D had 
a 43% ⬆ risk of OSA particularly 
women  



When to suspect OSAHS?
• Sleepiness is often a feature but can be associated with insomnia & sleep 

disruption

• Suspect OSAHS if ≥2 of:
– Snoring
– Witnessed apnoeas
– Unrefreshing sleep
– Waking headaches
– Unexplained excessive sleepiness, tiredness, or fatigue
– Nocturia
– Choking during sleep
– Cognitive dysfunction or memory impairment

• Epworth sleepiness scale is helpful to assess sleepiness rather than to diagnose 
OSAHS; do not use ESS alone to determine if referral needed

• Consider also using the STOP-Bang questionnaire





• OSA is associated with insulin 
resistance & may cause 
worsening of nocturnal 
hyperglycaemia in those living 
with T2D & overweight or obesity

• Nocturnal glycaemia was 38% 
higher, independent of 
demographic factors (inc. BMI), 
in those with OSA



• OSA (even mild) is independently 
associated with maculopathy & 
sight-threatening retinopathy in 
people living with T2D

• OSA is an independent predictor 
of progression to pre-
proliferative/proliferative DR over 
4 years

• CPAP was associated with a ⬇
in pre-proliferative/proliferative 
DR



https://sleep-apnoea-trust.org/driving-and-sleep-apnoea-the-rules/



🛏🛏 Rise & shine: practicing healthy sleep hygiene

T2D & Sleep Disorders: Learning Objectives
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‘A well-spent day brings 
happy sleep’
Leonardo Da Vinci 1452-1519

“



Practicing Healthy Sleep Hygiene
💤💤Regular times for going to bed & waking up, no matter how bad that night’s sleep 

was (and no sleeping in after a poor night’s sleep)

💤💤Relaxing before going to bed

💤💤Making the sleep environment comfortable: not too hot, cold, noisy or bright

💤💤No napping during the day

💤💤No caffeine, nicotine or alcohol within 6 hours of going to bed (some benefit from 
excluding caffeine completely)

💤💤Exercise during the day (but not just before bed)

💤💤No heavy meals late at night

💤💤Keep the bedroom just for sleep & sex

💤💤No screen time at all hours; avoid even checking the clock during the night

💤💤Individualised, modify & compromise when necessary!





Useful Resources for Sleep Hygiene

• https://www.sleepio.com
• British Snoring & Sleep Apnoea Association 

https://britishsnoring.co.uk
• Sleep Apnoea Trust https://sleep-apnoea-trust.org
• Scottish Association for Sleep Apnoea 

https://scottishsleepapnoea.co.uk
• The Sleep Charity https://thesleepcharity.org.uk

https://www.sleepio.com/
https://britishsnoring.co.uk/
https://sleep-apnoea-trust.org/
https://scottishsleepapnoea.co.uk/
https://thesleepcharity.org.uk/


1. Simple snoring
2. Allergic rhinitis
3. Obstructive sleep apnoea
4. Laryngeal hypertrophy
5. Attention-Deficit/Hyperactivity Disorder (ADHD)

What is your next step?
1. Refer paediatric dietitian
2. Refer paediatric ENT
3. Refer CAMHS
4. Reassure parents
5. Trial intranasal steroids
6. Ask parents to spell her name properly

Age 4

History

Restless and snores loudly 
through the night.  
Irritable & hyperactive 
during the day

PMH Nil

Weight 90th centile

Examination

Alert, feral
Normal facies
Ears nad, turbinates a 
wee bit swollen
Throat – large tonsils not 
infected or inflamed

Social history

Only child, attends 
nursery, no concerns 
about developmental 
milestones

McKayla What is the likely underlying diagnosis?



Obstructive Sleep Apnoea in Children

BMJ ”10-minute Consultation” 2017 & BJGP ”Clinical Intelligence” 2017

• Affects 1-4% of children and can lead to RVH, cor pulmonale & systemic 
hypertension if untreated

• Presentation of paediatric OSA is different to OSA in adults
– More likely to present with behavioural problems, poor attention and reduced academic 

performance rather than daytime sleepiness
– Symptoms can mimic ADHD (25% of OSA) or poor school performance



i. Sleep is a major metabolic risk factor: asking about sleep 
quality & duration should be integral to the diabetes 
consultation

ii. OSAHS is a sleeping giant: it is common in those with T2D 
but remains underdiagnosed & is associated with 
cardiometabolic disease & all-cause death

iii. Sleep hygiene is more than just a bedtime buzzword

iv. Paediatric OSA presents differently: consider if symptoms 
of ADHD or poor school performance

T2D & Sleep Disorders: Key Take-Home Messages
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‘Working hard for 
something we don’t 
care about is called 
stress.  Working hard for 
something we love is 
called passion’
Simon Sinek

“



Thank you for listening & 
please get in touch if you 
have any questions

kevinfernando@doctors.org.uk
@drkevinfernando
Kevin Fernando

mailto:kevinfernando@doctors.co.uk
mailto:nfernando@doctors.org.uk
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