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Abstract
Sleep deprivation affects the immune system and can render subjects more susceptible to symptoms associated with the common
cold. The aim of this research was to investigate cold sufferers’ and doctors’ perceptions of the role of sleep in recovery from
cold/flu. An online survey of 4000 adults who had suffered from cold/flu in the previous 12 months was conducted in eight
countries and an online survey of 150 doctors was conducted in Germany. Responses were collected to questions regarding
aspects of life affected by, and concerns while suffering from, cold/flu symptoms including nighttime awakening and actions
taken to aid recovery. Responses were also collected to questions regarding advice given to cold/flu patients and the importance
of sleep. Ability to sleep well was widely reported as negatively impacted by cold/flu (mean 46.1% of respondents across eight
countries), especially in Western Europe, and inability to sleep well was a frequently reported concern associated with suffering
from cold/flu (21.8%). To sleep more than usual was a frequently reported action taken to feel better (40.5%). Ninety-four percent
of respondents reported waking up at night because of symptoms, cough being the most frequently reported symptom to awaken
respondents. There was evidence of a possible relationship between sleep quality and medication taken at night for symptom
relief. Countries with the highest proportions of respondents who reported sleep to be the aspect of life most negatively affected
by a cold (France, Germany and Italy) were also those with the lowest proportions of respondents who reported that taking
medications at night was the most effective way of getting back to sleep after waking due to cold symptoms. The majority of
doctors believed sleep helped cold/flu patients to recover faster and that a good night’s sleep was important. Sleep is widely
considered to be important in promoting recovery from cold/flu. Hence, the relief of symptoms that disrupt sleep is also likely to
be important for a faster recovery.
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Background

To rest and seek more sleep when suffering from a cold is
intuitive and commonly recommended by healthcare profes-
sionals (https://www.nhs.uk/conditions/common-cold/).
However, the level of awareness of the possible role of sleep

in promoting recovery from a cold among sufferers is
unknown. Sleep is necessary for general health and normal
immune regulation [1]. Sleep deprivation has been
associated with cognitive impairment, increased appetite and
obesity, impaired glucose tolerance, reduced vaccine efficacy
and cardiovascular disease [2]. Compared with results
obtained the morning after sleeping from 11:00–07:00,
experimental sleep deprivation (sleep restricted to the period
03:00–07:00) has been shown to significantly increase
monocyte production of interleukin (IL) 6 and tumour necro-
sis factor (TNF) [3]. This enhanced inflammatory response is
likely mediated by the nuclear factor κB inflammatory signal-
ling system as well as via classic hormone and growth factor
response pathways. Sleep deprivation has also been shown to
have an impact on the expression of pro-inflammatory cyto-
kine genes, inducing a greater than 3-fold increase in tran-
scription of IL-6 mRNA and a 2-fold increase in TNF-α
mRNA [3]. The role of cytokines in sleep is supported by
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the fact that some exhibit circadian rhythm. Pro-inflammatory
cytokines such as TNF and IL-1β generally increase
sleep, while anti-inflammatory cytokines generally in-
hibit sleep [4].

Since many medical conditions are associated with
activation of cellular signals that initiate expression of
inflammatory cytokines, sleep may have an important
role in reducing the risk of acquiring such conditions.
By extension, sleep may also affect the risk of develop-
ing symptoms after infection by agents that provoke an
inflammatory response.

Two studies [5, 6] have shown that shorter sleep duration is
associated with a greater susceptibility to the development of a
cold after experimental infection with rhinovirus. In the for-
mer, 153 healthy volunteers reported their sleep efficiency (the
percentage of time in bed that they were asleep) for the previ-
ous night on 14 consecutive days before receiving rhinovirus.
Volunteers who had < 7 h sleep were 2.94 times more likely to
develop cold symptoms than those who had ≥ 8 h. Volunteers
who had < 92% sleep efficiency were 5.50 times more likely
to develop a cold than those with sleep efficiencies ≥ 98%.
Sleep efficiency, but not duration, was associated with total
symptom score. In the second study, 164 healthy volunteers
reported sleep duration over 7 consecutive days before receiv-
ing rhinovirus. Sleep duration was also assessed using wrist
actigraphy. Compared with those sleeping > 7 h per night,
volunteers whose actigraphy-assessed sleep duration was <
5 h were more likely to develop cold symptoms (odds ratio
(OR) 4.50, 95% CI 1.08–18.69), as were those sleeping 5–6 h
(OR 4.24, 95% CI 1.08–16.71). In neither study were the
results explained by differences in pre-challenge virus-specif-
ic antibody, demographics, season of the year, body mass,
psychological variables, or health practices. Although both
studies involved experimental infection with rhinovirus, it is
likely that the results are also applicable to natural colds. This
is supported by the fact that peak symptom severity occurs at
similar times in experimentally induced and naturally acquired
colds [7].

Given the importance of sleep in regulating the immune
system and the fact that the above-mentioned studies strongly
suggest a causal role for sleep in cold susceptibility, sleep may
also be an important factor in limiting symptoms and promot-
ing colds recovery.

Also, there is surprisingly little experimental evidence to
support this notion. Two studies in fruit flies suggest that in-
creased sleep promotes survival during bacterial infection [8,
9]. Given the similarity in molecular components of fly and
human innate immune responses, the results suggest that en-
hancing sleep will also aid recovery in human infection.

Since impairment of sleep can increase susceptibility to a
cold, and cold symptoms can impair sleep, a cycle develops
that must be broken in order to permit fast and efficient
recovery.

Objective

To investigate cold/flu sufferer and doctors’ perceptions of the
relationship between sleep and common cold and to discuss
the impact that appropriate symptom control can have in
aiding restful sleep and improving recovery from the common
cold.

Method

Cold/Flu Sufferer Perception Survey

An online survey in eight countries (France, Germany, Italy,
Poland, Russia, Mexico, Brazil and the US) was conducted in
2016 to investigate experiences and practices relating to cold
and flu. Approximately 500 adult participants, who reported
that they had suffered from an episode of either cold or flu in
the previous 12 months, were recruited from existing volun-
teer panels in each country. The methodology sought to rep-
resent the national demographic in terms of age, gender and
region. The survey collected data relating to three key areas:
cold and flu description (symptom severity and duration), im-
pact of the cold on various aspects of the lives of the respon-
dents and their families and action taken and remedies. Only
those parts of the survey relating to sleep in the context of the
common cold are presented in this communication.

German Doctors Survey

An online survey in which 150 German doctors (143 of whom
described themselves as ‘Allgemeinarzt/Internist’ or General
Practitioners) gave their opinions on the importance of sleep
in recovering from a cold was conducted using an existing
healthcare panel from the research provider Toluna.

Main Outcome Measures

The outcome measures in the cold/flu sufferer perception sur-
vey and the German doctors’ survey are presented in Tables 1
and 2, respectively. No formal statistical comparisons were
conducted.

Results

Cold/Flu Sufferer Perception Survey

The mean age of respondents ranged from 31.5 to 42.1 years.
Approximately equal numbers of males and females were re-
cruited in each country (Table 3). The results of those parts of
the survey that included a question about sleep are
summarised by country in Table 4. The mean results of
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Table 1 Outcome measures relating to sleep in the cold/flu sufferer perception survey

Question Possible responses

Which of the following aspects of your life are usually
negatively impacted when you suffer from cold and flu symptoms?

•My ability to sleep well

•My ability to do my work

•My ability to enjoy my day

•My ability to engage in the household’s daily activities

•My ability to exercise or maintain fitness regime

•My ability to interact with people

•My ability to play my role as a spouse/parent/partner

•None of the above; cold and flu symptoms do not usually
impact my life negatively

Which of the following statements best describes the
concerns you may think of overall when you suffer from cold or flu symptoms?

•Not being able to perform as usual

•Not being able to sleep

•Not having the energy to wake up

•Passing my cold/flu onto others

•Not being able to concentrate

•The need to take a nap during the day

•The symptoms last too long

•Being too tired for my social life

•Not being in a good mood

•Not being able to enjoy time with family/friends

•The impact on the other household members’ routine

•The symptoms might affect my personal appearance

•My symptoms could develop into something worse

•The symptoms might affect others’ perceptions of me

•Being forgetful

•Not being able to look after my appearance

•Other

•None of the above

Which of the following activities help you the most to
feel better when you are experiencing cold or flu symptoms?

•Drink something warm (infusion, tea, soup)

•Get more sleep than usual

•Take vitamins

•Go through the day as if it was a normal day

•Avoid cold temperatures/cold weather

•Avoid demanding activities such as work, household
tasks or exercise

•Watch TVor a movie

•Feel the warm effect of ingredients derived from plants

•Keep away from any noise

•Drink cool fluids, water, juice etc.

•Get a hug from a beloved one

•Get fresh air

•Back rub or massage

•Exercise my body/keep my body active

•Feel the fresh effect of essential oils/medicinal herbs

•Have a healthy diet made of fresh food

•Have somebody taking care of me (friend or family)

•Avoid bright light/sunshine

•Eat my favourite food

•Listen to soft music

•Listen to music I usually enjoy all year long
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questions 1, 2 and 3 are shown in Figs. 1, 2 and 3, respectively.
When asked which aspects of their lives were usually nega-
tively impacted when suffering from cold/flu symptoms, the
proportion of respondents who reported that their ability to
sleep well was impacted ranged from 63% in France to 25%
in Russia. The aspect of life that was most affected was the
ability to sleep well in France and Italy and the ability to work
in all other countries. In Germany, Mexico, Brazil and the US,
the ability to sleep well was the secondmost affected aspect of
life, while in Poland and Russia it was the fourth and fifth
most affected aspect, respectively. When asked to indicate
which statement best described the concerns they thought of
overall when suffering from cold/flu symptoms, the propor-
tion of respondents who selected the statement ‘Not being able
to sleep’ ranged from 34% in France to 7% in Russia. ‘Not
being able to sleep’was one of the top three concerns in six of
the eight countries, the exceptions being Poland and Russia.
When asked about the activities (apart from taking medicines)
that usually helped them the most to feel better when

experiencing cold or flu symptoms, the proportion of respon-
dents who selected ‘Get more sleep than usual’ ranged from
55% in Germany to 21% in Brazil. In all countries except
Brazil, ‘Get more sleep than usual’ was the second most fre-
quently reported activity, the most frequently reported being
‘Drink something warm (infusion, tea, soup)’, an action that
can also promote sleep. In Brazil, ‘Get more sleep than usual’
was the fourth most frequently reported activity.

In all countries, at least 90% of respondents reported wak-
ing up at night because of symptoms and 40–50% woke 3–5
times, with the exception of Russia, where 25% woke 3–5
times per night. In all countries, 4–8% of respondents woke
at least six times per night. Cough was the most frequently
reported symptom to keep the respondents awake at night in
all countries, the proportion that reported cough ranging from
42% in the US to 26% in Brazil. In six countries (Germany,
Italy, Russia, Mexico, Brazil and the US), the second most
commonly reported symptom that woke respondents was ‘si-
nus/nasal congestion and/or pain’ (19–26% of respondents).

Table 1 (continued)

Question Possible responses

•Listen to the radio

•Read or book or a magazine or a newspaper

•Go for bright light/sunshine

•Others

•None of the above

When you suffer from cold or flu symptoms, how many
times a night do you usually wake up due to the symptoms?

•1–2

•3–5

•≥ 6
Which cold or flu symptom is most likely to awaken you at night? •Cough

•Runny, dripping nose

•Sinus/nasal congestion and/or pain

•Sore throat

•Headache

•Sneezing

•Fever

•Chest congestion and/or pain

•Body or muscle aches

•Other

•None of the above, I do not wake up at night

When you wake up during the night due to your cold or flu
symptoms, what are the most effective actions you
would usually take to get back to sleep?

•Staying in bed and just waiting until I go back to sleep

•Watching TVor reading a book

•Surfing the internet/apps on my mobile/tablet

•Checking my emails

•Checking my social media

•Taking some sleep medicine

•Taking my cold or flu treatment for symptom relief

•Listening to music

•Drinking something
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In five of these six, ‘runny, dripping nose’ was the third most
frequently reported symptom to cause awakening (8–19% of
respondents), whereas fever was the third most frequently
reported symptom that did so in Russia (8%). In France and
Poland, ‘runny, dripping nose’was the second most common-
ly reported symptom that woke respondents (17% and 21% of
respondents, respectively), followed by ‘sinus/nasal conges-
tion and/or pain’ (16% and 18% of respondents, respectively).
The mean results across all eight countries regarding the num-
ber of times respondents awoke due to symptoms are shown in
Fig. 4 and the mean contribution of each symptom is shown in
Fig. 5. The proportion of respondents who reported using cold
or flu medication at night for symptom relief ranged from 52%
in Russia to 24% in Italy.

Since respondents were required to have had experienced a
cold within the year preceding participation in the survey, as
opposed to having a cold while participating, no data are

available regarding the time interval between experiencing the
cold and either sleep disturbance or recovery.

German Doctors Survey

The four most commonly reported advisory actions given by
the doctors to patients suffering from cold or flu were ‘Rest’,
‘Hydrate’, ‘Take a cold/flu medicine’ and ‘Sleep’ (approxi-
mately 41%, 21%, 17% and 7%, respectively). All other re-
sponses were selected by less than 5% of respondents. The
majority of doctors (93%) believed that sleep helped their
patients suffering from cold/flu recover faster, selecting either
‘Strongly agree’ or ‘Agree’. Almost all doctors (95%) consid-
ered it important that their patients got a good night’s sleep
when suffering from cold or flu, selecting either ‘Very impor-
tant’ or ‘Important’. No respondent selected ‘Very unimpor-
tant’. When asked about the scientific rationale for sleep being

Table 2 Outcome measures in
the German doctors survey Question Possible responses

When you see a patient suffering from cold or flu
what is first thing you always advise they do?

•Sleep

•Rest

•Hydrate

•Take vitamins

•Eat well

•Drink a hot drink

•Take an analgesic

•Take a cold/flu medicine (all forms)

•Something else (free text)

Do you believe sleep helps your patients suffering
cold/flu recover faster?

•Strongly agree

•Agree

•Neither agree or disagree

•Disagree

•Strongly disagree

How important is a good night’s sleep when your
patients are suffering from cold/flu?

•Very important

•Important

•Neither important nor unimportant

•Rather unimportant

•Not unimportant

What is the scientific rational for sleep being
good for cold/flu? Please be as specific as possible (free text)

Table 3 Demographics of
respondents in the cold/flu suf-
ferer perception survey

FR GE IT PO RU ME BR US

Number of respondents 503 501 502 500 502 500 500 500

% males 48 50 50 50 50 51 50 50

Mean age (years) 41.6 42.1 41.7 40.3 40.0 31.5 34.3 40.7

Standard deviation 13.8 13.7 13.3 14.0 11.9 9.4 10.8 13.8

FR, France; GE, Germany; IT, Italy; PO, Poland; RU, Russia; ME, Mexico; BR, Brazil; US, United States
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good for cold/flu, approximately 50%mentioned its effects on
the immune system, such as ‘Resting the body leads to a better
immune system’, ‘The immune system can regenerate’, ‘The
immune system is more efficient in the sleep phase in elimi-
nating the virus than in the wake phase’ and ‘The body can
concentrate on the defense of the pathogenic agents. In addi-
tion, ‘the patient is less stressed while sleeping’.

Discussion

The cold/flu sufferer perception survey showed that sleep is
commonly disrupted by symptoms and that sufferers are often

concerned about inability to sleep. The fact that one of the
most frequently reported activities undertaken was to get more
sleep shows that many people believe sleep aids recovery. The
majority of respondents woke during the night, cough being
the most frequently reported symptom that woke them. The
results do not permit an evaluation of the effect of age or
comorbidity on the perception of sleep disturbance because
results were not analysed separately for each age category and
respondents’ comorbidities were not collected.

The proportion of respondents who reported that ability to
sleep well was the aspect of life most negatively affected by a
cold was lowest in Poland and Russia. These countries also
had the lowest proportion of respondents who reported that

Table 4 Perceptions of the relationship between sleep and common cold from the cold/flu sufferer perception survey

Question FR GE IT PO RU ME BR US
Percentage of respondents

‘My ability to sleep well’ in response to the question ‘Which of the following aspects
of your life are usually negatively impacted when you suffer from cold and flu symptoms?’

63 50 60 30 25 47 47 47

‘Not being able to sleep’ in response to the question ‘Which of the following statements
best describes the concerns you may think of overall when you suffer from cold or flu symptoms?’

34 23 26 12 7 24 20 28

‘Get more sleep than usual’ in response to the question ‘Which of the following activities
usually help you the most to feel better when you experience cold or flu symptoms?’

42 55 30 48 48 35 21 45

Awaken at night because of symptoms 96 93 90 94 92 96 96 96

Awaken 3–5 times per night 48 40 40 40 23 39 43 47

Awaken ≥ 6 times per night 8 5 5 5 4 5 5 4

‘Cough’ in response to the question ‘What cold or flu symptoms are usually most likely
to awaken you at night?’

37 39 35 30 36 31 26 42

‘Runny, dripping nose’ in response to the question ‘What cold or flu symptoms are
usually most likely to awaken you at night?’

17 8 9 21 6 15 19 10

‘Sinus/nasal congestion and/or pain’ in response to the question ‘What cold or flu
symptoms are usually most likely to awaken you at night?’

16 26 19 18 25 19 21 19

‘Taking my cold or flu treatment for symptom relief’ in response to the question ‘When
you wake up during the night due to your cold or flu symptoms, what are the
most effective actions you would usually take to get back to sleep?’

35 33 24 40 52 37 39 39

FR, France; GE, Germany; IT, Italy; PO, Poland; RU, Russia; ME, Mexico; BR, Brazil; US, United States

0 10 20 30 40 50 60

None of the above; cold and flu symptoms don’t usually 
impact my life nega�vely

My ability to play my role as a spouse/parent/partner

My ability to interact with people

My ability to exercise or maintain fitness regime

My ability to engage in the household daily ac�vi�es

My ability to enjoy my day

My ability to sleep well

My ability to do my work

Mean Percentage of Responses

Fig. 1 Mean response to the
question ‘Which of the following
aspects of your life are usually
negatively impacted when you
suffer from cold and flu
symptoms?’
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not being able to sleep was one of their greatest concerns when
suffering from a cold. It is possible that a lower awareness and
perceived importance of sleep disorders in these countries
compared with Western European countries could have con-
tributed to the different results. In all countries, better educa-
tion of patients regarding the importance of sleep during a cold
would be advantageous.

The results of the cold/flu sufferer perception survey
are generally consistent with those of a similar previ-
ously conducted survey in 3019 participants [10]. In
that study, 23% of participants attributed their infection
to insufficient sleep and the two most commonly report-
ed actions were taking over-the-counter (OTC) remedies
(40%) and getting sufficient rest/sleep (39%). Sixty-six
percent reported having used multi-ingredient products
to control symptoms. When asked the reason for OTC
use, 33% gave ‘To get a good night’s sleep’ as the
reason. Overall, participants reported waking up approx-
imately twice per night due to symptoms while

experiencing a respiratory illness. When asked about
their concerns regarding infection, 12% said that
‘Being able to sleep or rest at night’ was a concern.

Cough, nasal congestion and catarrh are irritating symp-
toms that cause discomfort and may disrupt sleep. Hence,
relief of symptoms would be expected not only to relieve
discomfort but also to facilitate sleep, perhaps allowing the
body to moderate its inflammatory response, thus further re-
ducing symptoms. Evidence of a possible relationship be-
tween sleep quality and nighttime use of cold/flu medication
was seen in the cold/flu sufferer perception survey. The three
countries with the highest proportions of respondents who
reported sleep to be the aspect of life most negatively affected
by a cold were also those with the lowest proportions of re-
spondents who reported that taking medications at night was
the most effective way of getting back to sleep after waking
due to cold symptoms. Russia had the lowest proportion of
respondents who reported sleep to be most negatively impact-
ed, the lowest proportion who woke 3–5 times per night due to

0 5 10 15 20 25 30 35 40

Not being able to enjoy quality �me with my family / friends

Not being in a good mood

My symptoms could develop into something worse

The symptoms lasts too long

The need to take a nap during the day while my daily rou�ne doesn't allow
for it

Not being able to concentrate

Passing my cold/ flu on to others

Not being able to sleep / rest at night

Not having the energy to wake up and get ready in the morning

Not being able to perform as usual/ to complete my work/daily rou�ne

Mean Percentage of Responses

Fig. 2 Top ten mean responses to
the question ‘Which of the
following statements best
describes the concerns you may
think of overall when you suffer
from cold or flu symptoms?’

0 10 20 30 40 50 60 70

Get a hug from a beloved one

Have somebody taking care of me (friend or family)

Watch TV or a movie

Go through the day as if it was a normal day

Avoid cold temperatures/cold weather

Drink cool fluids (water, juice, etc.)

Avoid demanding ac�vi�es e.g. work, housework

Take vitamins

Get more sleep than usual

Drink something warm (infusion, tea, soup...)

Mean Percentage of Responses

Fig. 3 Top ten mean responses to
the question ‘Which of the
following activities usually help
you the most to feel better when
you experience cold or flu
symptoms?’
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symptoms and the highest proportion who considered taking
cold or flu medication at night to be most effective.

Paul (2010) found that children treated with an ointment
containing levomenthol, camphor, turpentine oil and eucalyp-
tus oil slept significantly better than those who received pet-
rolatum and those who received no treatment, due to symptom
relief [11]. Since the actives in the ointment are not known
sedatives, it is more likely that perception of improved sleep
was due to symptom relief than to a direct effect on sleep.
Similar results in adults were obtained by Santhi et al.
(2017), who conducted a randomised, single-blind, placebo-

controlled study to investigate the effects of the same ointment
on sleep in adult patients experiencing cough, nasal conges-
tion and sleep disturbance [12]. The product was significantly
superior to placebo in terms of participants’ perceptions of
sleep quality and the extent to which they felt refreshed and
well-rested on waking. In an uncontrolled observational trial
in which 300 participants with acute rhinitis received a nasal
spray containing the decongestant tramazoline, 97.4% report-
ed an improvement in quality of sleep [13]. Although these
studies all indicate that improved symptom control can en-
hance sleep, it should be noted that the process may differ
between children and adults.

In addition to facilitating sleep by reducing symptoms,
multi-ingredient cold and flu remedies that contain a first gen-
eration antihistamine may also induce sleep directly. The ef-
fectiveness of such a multi-ingredient product in improving
various symptoms and ability to sleep was shown in a
randomised, placebo-controlled study [14]. In that study, 485
patients with a cold received an evening dose of a product
containing paracetamol, dextromethorphan hydrobromide,
ephedrine suphate and doxylamine succinate or placebo and
assessed nasal congestion, runny nose, cough and pain, 3 h
after administration and within 1 h of arising the following
morning. Compared with placebo, patients who received the
multi-ingredient product had significantly greater agreement
that they slept as well as they usually did when they were free
of a cold. In addition, this study demonstrated that the multi-
ingredient product was significantly more efficacious than
placebo in terms of composite and individual symptom scores.
Nighttime sleep aids containing only antihistamines may also
help the body combat the symptoms of the common cold by
facilitating sleep, although studies have shown mixed results.
A study in which children with infection-induced cough re-
ceived diphenhydramine at bedtime showed that the extent to

0 5 10 15 20 25 30 35 40

Blocked ears

Other

Body or muscle aches

Chest conges�on and/or pain

Sneezing

Headache

Fever

None

Sore throat

Runny, dripping nose

Sinus / Nasal conges�on and/or pain

Cough

Mean Percentages of Responses

Fig. 5 Mean response to the
question ‘Which cold or flu
symptom is most likely to awaken
you at night?’

1-2 times per night

3-5 times per night

6+ times per night

Cold and �lu symptoms usually do not wake me up at night

Fig. 4 Mean response for number of times respondents usually wake up
at night due to cold or flu symptoms
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which cough had affected children’s ability to sleep was sig-
nificantly decreased compared with baseline [15]. However,
another study suggested that diphenhydramine and dextrome-
thorphan were not superior to placebo in terms of improving
cough relief in children [16]. In a comparison of honey, dex-
tromethorphan and no treatment, neither honey nor dextrome-
thorphan were significantly superior to no treatment in terms
of children’s sleep quality [17]. In a study in which children
received either polysaccharide-resin-honey paediatric cough
syrup (PRH syrup) or carbocysteine syrup [18], the improve-
ment in sleep quality was significantly greater with the PRH
syrup. Although the role of medicines that directly promote
sleep remains unclear, it seems intuitive that they should not
be recommended to improve sleep that is disturbed by cold
symptoms. The relief of symptoms to improve sleep is the
preferred action.

It is encouraging that over 90% of respondents in the
German doctors survey believed that sleep aided recovery
from a cold and that over 90% considered it important that
their cold and flu patients got a good night’s sleep.
Approximately half mentioned the association between sleep
and the immune system. However, the interactions between
the brain and the immune system in sleep are complex [19]
and the precise mechanisms by which sleep may bring about
faster recovery are only just being elucidated. Not only does
sleep deprivation affect the immune system but, conversely,
the immune system affects the sleep architecture.
Inflammatory mediators and neurotransmitters released as a
result of infection interact to affect the regulation of sleep,
possibly promoting recovery [2, 20]. Infection-induced alter-
ation in sleep architecture might aid recovery by facilitating
the development of fever, which is known to increase survival
during bacterial and viral infections. During infection, there is
generally an increase in non-REM sleep (although this is more
fragmented than normal) and a decrease in REM sleep, thus
reducing overall energy expenditure. Although the extent to
which changes in sleep architecture affect clinical outcome
during infection is unknown, any such necessary changes in
sleep could not be achieved in individuals whose troublesome
symptoms are sufficiently severe to prevent sleep.

Even with minor infections such as a cold, sleep architecture
is altered. Drake (2000) found that individuals with experimen-
tally induced cold symptoms had average reductions per night
of 23 min in total sleep time, 36 min in consolidated sleep time
(total sleep time excluding non-REM stage 1 sleep) and 5% in
sleep efficiency during the active phase of the cold compared
with the incubation period [21]. These changes were signifi-
cantly greater than those observed in asymptomatic individuals.
While it is possible that these symptoms may have inhibited
sleep, the absence of a consistent correlation between symp-
toms and sleep latency suggests this was not likely.

The main limitation of the cold/flu sufferer perception sur-
vey was that respondents were not experiencing a cold at the

time of participation and may therefore not remember accu-
rately how they felt and what actions they took during their
last cold. However, the fact that the survey involved a large
number of respondents across eight countries gives it a robust-
ness that permits general conclusions to be drawn regarding
perceptions of the role of sleep in recovery from a cold. The
benefits of more sleep, achieved by taking medication to de-
crease symptoms that disrupt sleep, should be emphasised by
healthcare professionals. Further studies should be conducted
to look at the relationship between amount (and type) of sleep
and the time to recovery from a cold in order to determine
whether general perceptions are supported by clinical
evidence.

Conclusion

The results of the cold/flu sufferer perception survey and the
German doctors survey are generally consistent with previ-
ously published survey results suggesting that obtaining a
good night’s sleep is widely considered to be important in
promoting recovery from a cold or flu. Moreover, not getting
sufficient sleep is a significant concern among many
people suffering from cold and flu symptoms. Multi-
ingredient OTC cold and flu remedies have been shown
to facilitate sleep by relieving symptoms that disrupt
sleep and, in the case of those formulations containing
a first-generation antihistamine, possibly by directly af-
fecting sleep. The appropriate treatment of symptoms
during a cold is therefore important to promote recov-
ery. The commonly held belief that sleep is beneficial in
aiding recovery from a cold appears to be supported by
recent research concerning the relationship between
sleep and the immune system.
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