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Self-reported sleep duration does not
always correlate with objective sleep
loss.
The mis-match between subjective and
objective sleep duration is due in part
to sleep state misperception.
Only a relatively small percentage
of insomniacs with objective short
sleep duration have high risk of
cardiometabolic disease.

Abstract
Insomnia is thought to affect 5-10% of the general
population and is associated with daytime impairment and distress. Insomniacs were found to have a
higher risk of poor cardiometabolic health. However,
this association is only significant if they have both
insomnia and objective short sleep duration.
Introduction
Cardiometabolic health (CMH) is an umbrella
term encompassing the cardiovascular and metabolic systems. Risk factors for worse CMH include
insulin resistance, hypertension, abdominal
obesity and dyslipidaemia. There are substantial
economic and individual burdens associated
with poor CMH. It is well established that poor
diet and physical inactivity have causative roles,
but emerging evidence suggests that poor sleep

quality and sleep deprivation also increase the
risk of cardiometabolic disease (Figure 1). Sleep
disturbance could be due to societal pressure
such as shift work or due to specific sleep disorders such as obstructive sleep apnoea, restless leg
syndrome or insomnia disorder.1
Insomnia remains the commonest sleep
disorder affecting approximately 5-10% of the
general population. Whilst commonly presenting
alongside other medical and psychiatric disorders, insomnia is now recognised as a separate
disorder in its own right. Insomnia disorder is
defined as difficulty falling and staying asleep
despite adequate circumstances for sleep with
subsequent daytime distress and impairment.
Most patients complain of prolonged, frustrating
awakenings during the sleep period.2
Sleep duration can be measured subjectively using sleep diaries or objectively using the
gold standard of video polysomnography (psg).
Accelerometry can also be used as an objective
measure, albeit less sensitive than video psg. The
diagnosis of insomnia is based on poor subjective
sleep quality with daytime distress rather than
objectively measured sleep fragmentation. In fact,
there is often a mismatch between subjective and
objective sleep duration and patients may significantly underestimate total sleep time - known as
“sleep state misperception”.3
Sleep misperception is considered common
within chronic insomnia. Various factors have
been suggested to play a role in it, including

Figure 1. Possible association between poor objective sleep and cardiometabolic health.
(GH= Growth hormone, CVD= Cardiovascular disease, HTN= hypertension) Image taken from Knutson (2010) [1].
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altered perceptual time processing, pre-sleep
worry and subtle EEG changes that might
not be well measured with PSG. This has
led to increasing interest in Insomniacs with
objective normal sleep duration compared to
those with objectively short sleep. Whether the
underestimation of sleep duration in insomniacs deserves a separate diagnostic category
remains under debate. Sleep misperception in
itself is associated with depression, anxiety and
worse coping resources. In addition, people
with different insomnia phenotypes may
respond to different treatment approaches.3
Here we will describe the relationship between
metabolic syndromes and insomnia with both
subjective and objective short sleep durations.
Insomnia and diabetes
Sleep disturbance is significantly associated
with abnormal glucose regulation and higher
incidence of type 2 diabetes (T2D).4 However,
this association could well be confounded by
other factors, such as socioeconomic status,
alcohol, smoking and psychiatric distress
which will all increase the risk of both insomnia
symptoms and T2D. A prospective cohort
study investigated possible confounders and
the cumulative effect of insomnia over 20
years. The results suggested that the association between sleep and diabetes were largely
confounded, especially by psychiatric distress
which needs further investigation.5
In many research studies looking at insomnia
and diabetes, sleep disturbance was measured by questionnaires and obstructive sleep
apnoea was not controlled for. However, an
important, population-based study carried out
by Vgontzas et al.6 measured sleep objectively
with PSG alongside self-report sleep diaries.
They found that compared to those who slept
>6 hours per night, those who had insomnia
and objectively slept for ≤5 hours per night
had an approximately 300% increased risk of
diabetes (OR 2.95, 95% CI 1.24-7.03). While
those who have no insomnia and sleep <5
hours per night only had a 10% increased risk of
diabetes (OR 1.10, 95% CI 0.68-1.79). There was
also a positive correlation between the severity
of insomnia and the likelihood of developing
diabetes. These findings suggest that objective
sleep measurement in insomnia could be a
useful marker for its severity and impact upon
glucose regulation. The cross sectional nature
of the study means a causal relationship cannot
be determined.
Insomnia and cardiorespiratory fitness
A large number of studies have focused on
the relationship between insomnia and mental
disorders, but few have investigated the effect of
insomnia on respiratory function. A large cross
sectional population study examined the association between insomnia and peak oxygen uptake
(VO2peak) measurement of cardiorespiratory
fitness. Participants were asked to walk/run at an
increasing speed on a treadmill until exhaustion
and VO2peak levels were determined. As poor
cardiorespiratory fitness is also closely associated
with poor cardiometabolic heath, even in the

Figure 2. Adjusted odds ratio of hypertension associated with subjective and objective sleep duration. Graph produced using
data from Bathgate et al. (2016) [11].

absence of insomnia. Strand et al. controlled for
various potentially confounding factors including
BMI, blood pressure, resting heart rate, total
serum cholesterol and physical activity index.
They observed reduced VO2peak in people with
insomnia compared to those without. The association between repeated awakenings throughout
the night and VO2peak was found to be the
strongest when compared to early awakening
and daytime sleepiness. They also identified
an inverse association between the severity of
insomnia and VO2peak. As cardiorespiratory
fitness is a strong risk predictor of CVD, we can
anticipate a negative correlation between the
severity of insomnia and cardiometabolic health.7
In contrast, Bonnet and Arand8 measured
overall oxygen use in insomniacs and reported an
increased VO2 in people with primary insomnia
compared to the controls across 24 hours. They
also gave 12 adults without insomnia 400mg of
caffeine three times daily for one week and participants developed insomnia symptoms including
poor sleep, increased sleep latency, fatigue and
anxiety. Their metabolic rates were significantly
elevated as indicated by the increased VO2 level.
These two studies suggests that people
with insomnia have a higher level of oxygen
consumption throughout the day compared to
those without insomnia. However, their peak
oxygen consumption is reduced under intensive exercise, suggesting their cardiometabolic
function is only reduced under physical stress.
Insomnia and cardiovascular disease
CVD is the worldwide leading cause of
mortality.9 Hypertension is a common risk factor
for CVD. The negative impact of sleep disturbance on blood pressure has already been
described in many epidemiological studies.
Most of these only examined insomnia or short
sleep based on self-report diaries.9 However
Vgontzas et al.10 carried out a population based
cross sectional study which examined the joint
effects of insomnia and objective sleep duration
on hypertension. The combination of chronic

insomnia (insomnia complaint ≥1 year) and a
sleep duration of ≤5 hours per night was found
to be associated with a 500% increased risk
of hypertension compared to those without
insomnia and sleep for >6 hours per night.
The risk of hypertension was only increased
by 13% in those who had no insomnia and
slept <5 hours per night. However, objective
short sleep duration or insomnia alone were
not found to be significantly associated with
a higher risk of hypertension. Bertisch et al.9
did a similar study which investigated the
association between insomnia with objective
short sleep duration and risk of CVD. They
have found that participants have a 29% higher
risk of incident CVD when they have insomnia
with an objective sleep duration of <6 hours per
night, while the association between incident
CVD and subjective short sleep duration is not
significant. These studies provide evidence that
insomniacs with objective short sleep duration
are more vulnerable to CVD but not those with
only a subjective short sleep time. Therefore,
both objective sleep duration and insomnia
symptoms seem important for risk assessments.9
An American study reported higher CVD
events in those with insomnia complaints every
day compared to those without any complaints,
and a Swedish study reported that those who
had difficulty initiating sleep had a higher
risk of coronary artery disease mortality.1 Poor
subjective sleep quality was associated with
higher risk of hypertension. However, a cross
sectional observation study by Bathgate et
al.11 reported that only objective short sleep
duration was associated with a higher risk
of hypertension, while the relationship was
not significant with subjective sleep duration.
Another study reported that lower objective
sleep efficiency was strongly associated with
higher prevalence of prehypertension.1
Based on the above studies, insomnia
with objective, but not subjective, short sleep
duration is associated with higher risk of CVD
and hypertension.
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Insomnia and obesity
Obesity is a worldwide problem, mainly caused by excess calorie
intake and physical inactivity. It is associated with CVD, stroke,
T2D and psychological problems.
Experimental data reported an increased level of appetite-stimulating ghrelin, decreased level of appetite-inhibiting
leptin and glucose intolerance in sleep-restricted individuals.12
Many cohort, cross-sectional and longitudinal studies have
determined an association between poor sleep and obesity.12
However, the main limitation of these studies is the lack of
objective sleep measurements. Studies on sleep and obesity have
been summarised in a review by Tatjana Crönlein.12
In contrast to the large number of studies on other sleep
disorders and obesity, limited studies have investigated the association between insomnia disorder and obesity. Huang et al.13
measured sleep using PSG in Chinese insomniac patients and
healthy controls but found no significant difference in their BMI.
Another study by Crönlein et al.14 found that German patients
with severe chronic insomnia even had lower BMI than controls.
Conclusion
Self-reported sleep duration is sufficient for a diagnosis for
insomnia disorder, however it clearly does not always correlate
with objective sleep loss due in part to sleep state misperception.
There is an increased risk of hypertension and diabetes in those
with insomnia but ONLY if they have an objectively short sleep
time as well, this is approximately 10% of those who suffer from
insomnia.15 There is no clear link between obesity and insomnia.
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association of british neurologist trainees

Taking the scenic
route through
training…
Helen Grote

is a Neurology Registrar at Imperial College
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followed by an intercalated D.Phil and clinical
training at the University of Cambridge. Prior
to starting Neurology Training, she worked as
a Clinical Genetics Registrar at St. George’s
Hospital NHS Trust, and retains a sub-specialist
interest in neurogenetics. Alongside her
Neurology training, she also works as a Fitness
to Practice Tribunal Member with the Medical
Practitioners Tribunal Service (MPTS) and is currently undertaking an OOPE
as Clinical Fellow to the Chief Inspector of Hospitals at the Care Quality
Commission through the National Medical Director’s Clinical Fellow Scheme.

In the words of a colleague, I am taking the ‘scenic route’ through
Neurology training – mainly to develop my own professional interests, but
also out of a recognition that, increasingly, being a Consultant requires
more than just an ability to assess, diagnose and treat neurological conditions. Whilst the leadership and management aspect of the curriculum
can be achieved through a weekend course and lectures on the topic,
in real life, there is no substitute for experience in this area to prepare
trainees for the ‘add-on’ roles increasingly demanded of Consultants;
chairing meetings, writing business plans, supervising trainees, dealing
with complaints, preparing for CQC inspections… and so the list goes
on. Furthermore, the structure of Neurology training means that trainees
typically spend their entire training in a hospital environment, sometimes
with little understanding of how guidelines are developed, policy is implemented and funding decisions made in the wider NHS.
So...How can trainees pursue extra-curricular activities aligned
with their career ?
I was initially a member of the BMA Junior Doctors Committee from
2008-2012, and sat on the executive committee for Education and
Training. During this time I had the opportunity to chair meetings, as
well as attend external meetings at the GMC and the Department of
Health. This provided my first insight into the role of Arms Length Bodies
(ALBs) in setting standards in healthcare, shaping health policy and
training the future workforce.
The BMA and other ALBs provide opportunities for trainees to be
engaged in policy development, organising conferences and writing
articles (see page 23). Whilst most of these appointments are usually for
voluntary roles, basic expenses are typically covered and food provided.
The networking opportunities available through such organisations
are as valuable as the skills obtained; meeting with like-minded
colleagues invariably provides opportunities for collaboration and a
forum in which further opportunities are advertised. It was through
colleagues at the BMA that I first learned about the MPTS, and the
National Medical Director’s Clinical Fellow Scheme.
Working for the Medical Practitioners Tribunal Service
In November 2014, I saw an advert in the BMJ for Fitness to Practice
Tribunal Members at the MPTS. The advert – particularly welcoming
applications from ‘women, anyone under 40, anyone with a disability,
and ethnic minorities’ encouraged me to apply for a role that I had

