
Mount ing evid ence sug gests that sleep prob lems earlier in life increase the risk of demen tia.
Twenty-six years is roughly how much of our lives are spent asleep. Sci ent ists have been try ing
to explain why we spend so much time sleep ing since at least the ancient Greeks, but pin ning
down the exact func tions of sleep has been di�  cult.
Dur ing the past dec ade, there has been a surge of interest from research ers in the nature and
func tion of sleep. New exper i mental mod els coupled with advances in tech no logy and ana lyt ical
tech niques are giv ing us a deeper look inside the sleep ing brain. Here are some of the biggest
recent break throughs.
We know more about lucid dream ing
No longer on the fringes, the neur os cienti�c study of dream ing has now become main stream.
US research ers in a 2017 study woke their par ti cipants up at reg u lar inter vals and asked them
what was going through their minds prior to the alarm call. Some times par ti cipants couldn’t
recall any dream ing. The study team then looked at what was hap pen ing in the par ti cipant’s
brain just before wak ing.
Par ti cipants’ recall of dream con tent was asso ci ated with increased activ ity in the pos terior hot
zone, an area of the brain closely linked to con scious aware ness. Research ers could pre dict the
pres ence or absence of dream exper i ences by mon it or ing this zone in real time.
Another excit ing devel op ment in the study of dreams is research into lucid dreams, in which
you are aware that you are dream ing. A 2021 study estab lished two-way com mu nic a tion
between a dreamer and a researcher. In this exper i ment, par ti cipants sig nalled to the researcher
that they were dream ing by mov ing their eyes in a pre-agreed pat tern.
The researcher read out maths prob lems (what is eight minus six?). The dreamer could respond
to this ques tion with eye move ments. The dream ers were accur ate, indic at ing they had access to
high level cog nit ive func tions.
The research ers used poly so m no graphy, which mon it ors bod ily func tions such as breath ing
and brain activ ity dur ing sleep, to con �rm that par ti cipants were asleep.
These dis cov er ies have dream research ers excited about the future of “inter act ive dream ing”,
such as prac tising a skill or solv ing a prob lem in our dreams.
Memor ies replayed while we sleep
This year marks the cen ten ary of the �rst demon stra tion that sleep improves our memory.
However, a 2023 review of recent research has shown that memor ies formed dur ing the day get
react iv ated while we are sleep ing. Research ers dis covered this using machine learn ing tech -
niques to “decode” the con tents of the sleep ing brain.
A 2021 study found that train ing algorithms to dis tin guish between di� er ent memor ies while
awake makes it pos sible to see the same neural pat terns re-emerge in the sleep ing brain.
A di� er ent study, also in 2021, found that the more times these pat terns ree m erge dur ing sleep,
the big ger the bene �t to memory.
In other approaches, sci ent ists have been able to react iv ate cer tain memor ies by replay ing
sounds asso ci ated with the memory in ques tion while the par ti cipant was asleep. A 2020 meta-
ana lysis of 91 exper i ments found that when par ti cipants’ memory was tested after sleep they
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remembered more of the stim uli whose sounds were played back dur ing sleep, com pared with
con trol stim uli whose sounds were not replayed.
Research has also shown that sleep strengthens memory for the most import ant aspects of an
exper i ence, restruc tures our memor ies to form more cohes ive nar rat ives and helps us come up
with solu tions to prob lems we are stuck on. Sci ence is show ing that sleep ing on it really does
help.
Sleep keeps our minds healthy
We all know that a lack of sleep makes us feel bad. Labor at ory sleep depriva tion stud ies, where
research ers keep will ing par ti cipants awake throughout the night, have been com bined with
func tional MRI brain scans to paint a detailed pic ture of the sleep-deprived brain.
These stud ies have shown a lack of sleep severely dis rupts the con nectiv ity between di� er ent
brain net works.
These changes include a break down of con nectiv ity between brain regions respons ible for cog -
nit ive con trol, and an amp li �c a tion of those involved in threat and emo tional pro cessing.
The con sequence of this is that the sleep-deprived brain is worse at learn ing new inform a tion,
poorer at reg u lat ing emo tions, and unable to sup press intrus ive thoughts. Sleep loss may even
make you less likely to help other people. These �nd ings may explain why poor sleep qual ity is
so ubi quit ous in poor men tal health.
Neuro de gen er at ive pro tec tion
Although we nat ur ally sleep less as we age, mount ing evid ence sug gests sleep prob lems earlier
in life increase the risk of demen tia. The build-up of b-amyl oid, a meta bolic waste product, is
one of the mech an isms under ly ing Alzheimer’s dis ease. Recently, it has become appar ent that
deep, undis turbed sleep is good for �ush ing these tox ins out of the brain.
Sleep depriva tion increases the the rate of build-up of b-amyl oid in parts of the brain involved
in memory, such as the hip po cam pus. A lon git ud inal study pub lished in 2020 found that sleep
prob lems were asso ci ated with a higher rate of b-amyl oid accu mu la tion at a fol low-up four
years later.
In a di� er ent study, pub lished in 2022, sleep para met ers fore cas ted the rate of cog nit ive decline
in par ti cipants over the fol low ing two years.
We can engin eer sleep
The good news is that research is devel op ing treat ments to get a bet ter night’s sleep and boost
its bene �ts.
For example, the European Sleep Research Soci ety and the Amer ican Academy of Sleep Medi cine
recom mend cog nit ive beha vi oural ther apy for insom nia (CBT-I). CBT-I works by identi fy ing
thoughts, feel ings and beha viours that con trib ute to insom nia, which can then be mod i �ed to
help pro mote sleep.
A 2021 meta-ana lysis of 65 clin ical tri als found that improv ing sleep via CBT-I reduced symp -
toms of depres sion, anxi ety, rumin a tion and stress.
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