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BEDROOM VENTILATION: ATTITUDES AND POLICIES

H. C. A. DALE AND P. SMITH
'_ Ergonomics Research Group, University of Hull, Humberside, U.K.

SUMMARY

A behavioural study by Brundrett in 1977 indicated that in the UK, a substantial number of persons slept with their
Bedroom windows -open. Such a habit, if it prevailed during cold weather, could lead ta gonsiderable energy losses.
However Brundrett's sample was small and the data, which were gathered in the summer, might reflect behaviour which

+** ‘varied with the seasons and so were biased. The present investigation questioned a larger sample during the winter. The

questionnaire also invited respondents to cite the ill-effects from which they might suffer if their bedroom window were
closed all night. The results generally confirmed Brundrett's indications regarding the prevalence of window opening. The
reasons for it appear to be related to beliefs regarding ventilation and health, These could have their origins in the writings
of Florence: Nightingale.

KEY WORDS _ Ventilation Attitudes . Bedrooms , Hygiene

INTRODUCTION

Energy, ventilation and health

To conserve energy m domestlc buildings-the exchan ge of warthed internal air with cold external air should
be minimized. Yet there 1s a helief that a lack of fresh air, i.e. dir importetifrom:the outside, is unhealthy. The
present study is congerned with beliefs about the need for fresh air in‘bedrotms at night.

Data on window opening in the UK. have been reported by Brundrett{1977); As asupplement to a day-time
obsewatlonal study undertaken during summer, 101 householders were questxonch “about their general
window openmg habits. This revealed that 34 per cent slept with their'own bedréom windows open,and 14 per
cent operied their childrens’ bedroom windows at-night. Answers to anather question indicatédthat 28 per cent
kept their own bedroom windows open continuously; and 11 per cent their childrens’ bedroom windows open
continuously. If these habits were mamtamed throughout the year, the energy losses they incur could be
substant1al

The aim of'the questionnaire prepared f for the prescnt investigation was to obtain addmona‘l data on windew
opening habits and, more importantly, to seek reasons for them. It was anticipated that thése’ teasons would be
related to ideas about health. For this reason respondents were invited to state what' ‘i effects they thought
might arise if bedroom windows were not opened. /

The importance of bedroom ventilation is stressed in folk medlcme in the U K. Mrs Beeton in her famous
Book of Household Management (1889) strongly emphasizes the importance of adeqUiite ventilation. She
asserts that 3000 cubic feet of perfectly pure air each hour are required by everyadult than. One popular home
medical guide (Gomez, 1970), in listing the causes of headaches, includes carbon dioxidé and poor ventilation,
although it does not specially mention bedrooms. The idea that ventilation, and bedroom ventilation
specifically, is conducive to good health is stated very strongly and directly by’ Florence Nightingale in her
guide to nursing originally published 100 years ago (Nightingale, 1980). She writes, “Fhé Very first canon of
nursing is this; to keep the air he (the patient) breathes as pure as the extérnal air’, This is* &ohe by ar‘ranglng a
supply of: ‘Air_from the air without, and- that, too, through' those windows, through whith' the air comes

0363-907X/85/040431-09301.00 ‘Recetoed 10" May 1984

'© by John Wiley & Sons, Ltd.




-
i -
v i

* 5 T Y = W . e = LR
' 3 Vil . A T . .
L]
fi3 . 3 - "t - . o
: o R eaiitE R o e T
- 5 " ¥ & . ¥
4 y . - W e
L bay pa gh= S el - ? e 4
P . : 3 .
' - E £ E o L I e
: H P ‘ ' ' ; E _
: o ! v R T [ P
W . (. hs j ] s .
E i Y ot L ;
y 1L M -
’ " 3 4 3 I o vk T
> i v
pil ) oy Y ' -
; . . e - e r 1
. . o I _
L] ’ * . .
I . f T4
. . 1 ¢ = 4
i 13 . 3 - . '..
i . ka d H v % M = bye e .
5 e Wl 2 . t
. LRI T ..,’ 5l L = 2 | ee oF
2 . gy - . ;
x P ! P ol
L R TE s . 73 : )
— - .
a 5 > ‘ L ) 3
& > 7 Vi ad Mg ST . v . 3
* . . - . " I . .
& i P ¥ 1 A . i
. ) .
§ - - LIV % a f
“ L TR i niet &t .
1 Y : N
4 oo R e L ey Yoo e R PESS i t
p . g PR G
ot . oy % 5
] : \ AR5 . y
. - watl) -V oot -
Lon ] I 2 s
. . e g s T ke - . &
. . A ., . e
k " . 1 » Lo
- ¢ . ) . p ;
. 5 - - AR | . o . . ¥
' ’ S e . Y
l 2 v i ) -
: . L .
- N TRTAL AR St . LA B L - ¥ A
. i )
' i . L % .. S
- e b L Lo L] ol : W . .
i L ) . ] ’ i p
= ‘ - - . - -
] e ' EERT . v
i .
= W . . )
| . { .
. =t o B Y a
. [ - . T »
* e - N
. e P (0 5
il
o\
- . ,

S
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freshest’ (p. 6). But fresh air is also held to be important for general hygiene. She elaborates: ‘Do you ever go
into the bedrooms of any persons . . . before the windows are opened in the morning, and ever find the air
anything but unwholesomely close and foul? During sleep, the human body, even when in health, is far more
injured by the influence of foul air than when awake’ (p.9). And at a later point she hints of dire consequences if
bedroom ventilation is inadequate: ‘What will they (most people) say if it is proved true that fully one-half of all
the disease we suffer from is occasioned by people sleeping with their windows shut? (p. 11).

Ms Nightingale firmly believed that foul air provided a breeding ground for the diseases which were then
contagious, such as smallpox, scarlet fever and diphtheria. In the wards and bedrooms of the time hygiene was
poor. Inhabitants needing to evacuate in the night used slop pails or ‘chamber pots’, so the foul smells of which
she complains are not surprising. Nor is it surprising that measures which would discourage airborne carriers
of disease should improve health. What is questjonable is whether these measures are necessary now that toilet
habits have changed and excreta are no longer to be found.in bedrooms. \

Present-day attitudes to bedroom ventilation may be mediated by general ideas relating fresh air to hygiene,
especially ideas about school-room ventilation. These in turn can be traced back to the medical sources.
Terman and Almack (1914), in a treatise on school hygiene, recommend liberal doses of fresh air in schools,
preferably supplied by well-placed windows. They claim that a failure to ventilate will result in ‘headache,
drowsiness, lassitide, faintness, dizziness, and nervousness’. In addition they go on to assert that ‘Bad
ventilation is a factor in the production of nearly all kinds of diseases which have their seat in the respiratory
passages’, and “The imperfect aeration of the blood (which occurs) causes general debility. This means lowered
resistance to fatigue, to disease, and probably also to temptation.’ (sic).

Belief in the wide-ranging effects of ventilation was maintained well beyond the time of the first world war.
Excessive exposure to the elements was a major feature of schools specially constructed for children with either
physical or mental disability. In the U.K. special school buildings such as the ‘Staffordshire’, or ‘Pavilion’ type
were constructed. These had windows pivoted at the mid-point top and bottom (Chaddock windows) which
could be opened to 90 degrees and so provide unimpeded access to the outside (Davies, 1935). In Switzerland,
sanatoria for tuberculous children took things to the extreme. They glazed windows with ‘vita’ glass which
transmitted UV light more freely, and established regim,,eSof fresh-air activity such as snowballing when
dressed only in boots and loin-cloths (see Davies, 1935, p- 90). (o T et

These ideas relating ventilation to hygiene; which had such an influence on the planners of schools, may well
have permeated through to the children themselves. If so, these children will have been led to believe that
generous levels of ventilation are beneficial. Moreover they will expect a lack of ventilation to result in
headaches, feelings of lassitude and possibly diseases of both mind and body of even greater severity.

Carbon dioxide concentration and well-being L

- Since the normal respiratory process involves the uptake of oxygen in exchange for carbon dioxide, it might
be supposed that in the absence of ventilation ill effects arise from a:lack of oxygen or build-up of carbon
dioxide, or both. Nineteenth-century nursin g practices such as the removal of flowers from sick-rooms at night,
were based.upon this assumption. Early physiological studies failed to support such simple theories (see Kerr,
1926). Haldane had showed that the CO, level in the alveoli of the lungs was 6 per cent, vastly higher than that
in the atmosphere (0-03 per cent). This level is not altered by the atmospheric variation of the CO, breathed. He
asserted that the physical effects of CO, in atmospheric contamination were nil. Much more important were
heat and humidity: Hill and others reinforced these views, * . . . the problem of ventilation, the promotion of
comfort and a sense of well-being; was not primarily associated with the chemical composition of the air, for

.comparatively high concentration of carbon dioxide, e.g.-3 per cent could be tolerated provided there was
-adequate-air movement and no excess of moisture in the air’ (Roberts and Shaw; 1966). :: = - .
». ~In these early:studies the theoretical models were understandably crude, as were the physiological indices
employed. The criteria for making general statements regarding the quality of the atmosphere are also
questionable. The investigator undertook the role of sole judge in these matters, since it was before the days of
systematic psychological investigation. We may doubt, therefore, whether what was decreed to be a ‘tolerable’
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work or school environment in these investigations bears on what would be considered desirable in a domestic
setting today. : a b
Relatively recent physrologrcal studies have revealed a hlgh degree of complexrty in the homeostatlc
mechanisms associated with pulmonary function. They still tend to be concerned:with relatlvelyma.sswe levels
“of CO, contamination. They seek to establish the limits for survival or for the maintenance. of efficiency in
some form of activity, rather than for comfort Jevels. Much of this research has been sponsored by the mlhtary,
. since they employ; personnel in confined condmons such as, submarines where ventilation may be extremely
restricted. Thus Schaefer: (1958) exppsed’ submarmers to CQz cpngentratlons varying from 15 to 7;5 per cent
for /15 minute periods.: His, main dependent variables were physiolegical; but he did-also quote. clinical
symptoms such as headqche, stomach-ache, restlessnegs, irritation and lassitude. These were obtamed from
invited self-reports. Few symptoms were reported at 5 per cent levels and nong-at all at lower levels. At 75 per
cent, 18 of the 42 subjects complained of headache, 10 of restlessness, 6 of; dtzzmess, 27 of dyspnea. (dlﬁiculty
with breathing). Schaefer divided his subjects into two groups in terms of whether they responded to the stress
by raising their ventilation rates markedly The group that did this was more susceptlble to ill-effects.

The straightforward mterpretatlon "of Schaefer’s' observations is that massive CO, concentrations are
needed to induce any reports of symptoms. We may doubt, however, whether this implies that equivalent levels
would be needed before unselected individuals in a domestic environment woiild notice discomfort: Military
.personnel who have volunteered for special duties are young, fit, k¢en and gelugtant to complain, especially as
they may well believe that evidence of a suscephbrllty to, symptoms could disbar them from.their chosen
speciality.

The normal level of CO, in the atmosphere is very Jow only 0 ()3 per cent A persoxn lylng in bed pnoduces
about 12 litres of COQ, per. hour (Lambertsen, 1971). A; sunp,Le ca,lgulatlon reveals that even:in a very.small
sleeping chamber, say 2 m x 2m x 3 m, the GO, level whrqh will be. -built-up qver.an8, hour period is less than 1
per cent with zero venttlatton Extrapolation from Schaefer’s study wopld make:it doubtful whether. any ill-
effects could be expected at such low concentrations, but, as we have noted above, his criteria may be
inappropriate. ;

Lamibertsen (1971;pp. 1 146~1 147) states that the mamtenance of mternal COZ levels w1th1n very ﬁne lrrmts is
highly critical since-it determines pH levels which in turn.influence CSSCHtl@.l metabolic ahd eleetrrcal reactions.
Despite massive increases in oxygen-uptake during exercise, there is.". . ..a normal state.at rest of precarious
balance on the brink: of respiratory; msuﬁicrency The adequacy of oxygenatlor) at rest is sustamed in‘man by
the extreme sensmwty of the respiratory centers to effects of CO, : ...’ This statement provrdes some grounds
for believing that the body is sensitive to small Shlfts in CO, concentratlon hence there may be some related if
diffuse sense of:awareness of these changes, ., . : o

The standard technique used in physrologlcal studies is to expose subjects to prec1ser measured condttlons
for relatively short periods of time, usually of 15 min or less. Extrapolation to normal sleepmg conditions
presents some problems. The much longer perlods of exposure persons experience during sleep may mean that
they have an oPportunity to adapt and hence become less susceptible to ill-effects. On. the other hand, the
longer period of exposure may provide an opportunity for:the gradual accumulation of efféct; so that a
condition which can be tolerated over a short period bécomes relatlvely more distressing. e

Apart from physiological oons;deratlons we may speculate 'that 'whilg resting;: espemally at-night when
distracting stimuli are absent, persons are aware of slight discomforts’ ‘which'they would ignore in thé daytime.
Dissatisfaction with sleep quality would appear to be widespread, to judge from the sales of sleeping pills and
those bedtime drink’s reputed to have slcep-enhancmg qualities:. So'we might expect ritual and ‘superstitious’
behaviour relating to sleep. Any shght doubts regardlng the adequacy of ventilatlon are: therefore llkely to be
resolved by indulging in excess. LY TR L

e !

Previous studies of bedroom ventilation

Research into the bedroom ventilation requirements of normal persons is extremely limited. As notedabove,
Brundrett (1977) had obtained gvidence.indicating that approximately 30 per.cent of U.K, householders sleep
with their bedroom windows open. Subsequently, a student undergraduate project sponsared. by, the ERC
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pointed to a possible build-up of high CO, levels in sleeping accommodation wheré windows were closed
(Kelly, 1980). This in turn led to another student field study in-which wmdow openin g was controlled so that
+CO; levels could be ménitored’ duting the night (Kuba, 1980). - - gt

-~ Kuba théasured the CO, levels at 10 differesit points in the bedroom, some close to the head of the sleeplng
subJect and one right in‘the’ bedclothes: He used a Gas- o-mat analyser designed for industrial momtorlng
" which had an-upper limiit of 05 per tent onits scale. He réported that with the window closed the mixing of the
air in the room was reduced. Local concentrations of CO; close to the head of the subject went off the scale of
“thiévanalyser in s6me instances, i.e. exceeded 0-5 per cent. Quality of sleep. was assessed by a questionnaire
adapted from DeDiana-(1976). The correlation between sleep quality and COy level suggested that the higher
“'thé 'CO, concentration, the poorer was sleep, although this result was not statistically significant. (Lack of
s:grllﬁcance might be 4ttributed to the low power of the experimesit, since only.16 subjects were employed and
also to tl'le low power of the non-parametne statlstlcal test employed} :

* THE QUESTIONNAIRE
- T be des.i.gn of thé questionnaire .

" “Since it is possible that window openinghabits are related to-school hygiene practlces of earlier generatlons
*'Subjects were asked their agé: Sex was tlié other demographic question, the reason being a suspicion that the
females would place more emphasis on keeping warm.

" Window' opening habits were probed in two ways: first with a specific question relating to the prevrous night,
““secondly with an abstract questionabout genefal practrce This'second question asked whether the respondent

£ ', Opened the bedroom window ‘never’, ‘§0metlmes or-dlways’. For those who' answered ‘sometimes’ a further

"question was set to try to dlscover what crrcumstances determmed whether the: wmdow would be opened or
‘closed. ’ e ; : ‘ &

It was thought that attitudes to fuel economy, which mlght have a bearing upon window opening practices,
WOuld depend upon whether or not the Tesponident’s: ‘hotie had ceiitral heating. So they were asked-about this.

“ If the bedroom were normally kept warm; heat losses would be greater and therefore energy wastage would
be greater, so respondents were asked directly about bedroom’ temperature:

Fmally, an open-ended. questlon mv1ted réspondents to specify the ill-effects. whlch might arise 1f their
" bedroom’ wmdow were closed all mght “This- prov1ded an opportumty for them to express their behefs and
-garsy 4G L EL L : LA e ‘
A rephca questlonnalre is prowded in F:gure 1 augmented by data showlng the overall response rates for
each qlresnon ; < sl

Subjects BRI B : K
+

'I'he. questlormalre \yas orlgmally planned as,a §upplement to an experimental study of CO; and sleep
quality, but since the numbers mvol\ted wauld be small and the questions were of general interest in their own
right, .additional. SUbjﬁCtS were, recruited: 28 of these were undergraduate psychology students from the
~+University of Hull; 55 were teachers attqndmg an educanonal conference at the university in January 1983; 149
¢ ayere:patientswaiting in a GRs surgery in Newcastle upon Tyne. The students and the patients were recruited
durmg the period, January-March’ 1983 S0 all respondants cornpleted the questlonnalre during the winter
months and most were resident on the North East coast, which is cold

The composition of the sample in terms of sex and age is'shown in Tab eT.

RESULTS

, Querall responses

THe questionnaire is reproduced in Figure 1 along with'a gross indication of the responses. The figures show
“the pefcentage in each category, or the percentage of affirmative responses, whichever is appropriate. These are
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Question ' %
g Did you have your bedroom window open last night? 26
2(a) Do you have your bedroom window open:
' (1) always .. 13
i (2) sometimes .. ........ . ...l e i 71
(3) mevers " ar wl wdll.s it s e D e 17
(b) If ‘sometimes’, then does this depend upon: ' ]
(1) the outside temperature ~ ........... ... c0annn 58
(2) the room temperature . ........lieeeeeieaees 42
"(3) the room size L. oo iieaeeses 8 ;

(4) any other reason—give detalls below.

3 Is your home centrally-heated?
4. Is your bedroom usually: s
(D hot ...
(2) warm ... -4
(3ycool , ... i
@) cold ... e e Bt
5. If your bedroom window were closed all mght gl 3
from what ill eﬁ'ects might you suﬁ'er" ‘(No ans) ; 29°
(None) Lot L 28 A
it T (One)_ . - A 31 9 ,
(Two) 9L
(Three) 2
(Four) . 1
Figure 1. The questionnaire (generally the numbers are the overall percentaje
PR : e of aﬂirmatlve answers< .see text) 2
: .Table L. Composmol'l of the questlonnalre sample o
Sex : .Source - . 15 Age ggoup . o
[ _ ,10—19 20-29 10739' 40549' 50-59 60+ Total
" Male  Teachers' S 1 q 5 2 g 15 .
Students 4 14 S i 0.+ 0. 20 - ;
..+ 7 Patients - 2 4.- s 9. . il 16 . 45
' - Total 6 19 15- I_-L 4 13 16, 80
Female Teachers 0 6 1 o R A 0 15
Students 12 19 4 0 0 0 35
Patients 11 23 26, - 12 17 15 104
Total 23 48 31 15 8 157+ 150
Y& R = = ——rt
Both  Teachers 0 7 8 . 3 0 7326
‘Students 16 33 5 el 0 55
' Patlems 13 27 33 7 - 28« 31 149
[ “H . : i (1 r
. Grand total 29 67 . . 46 _26j 31 31 230

Nou-. two respondents falled to state their s €% and have had lo be ommcd One was in the:30~ 39
” age group. The other was in the 50-59 group -

e ¢ ot N

based upon the numbér, whd responded 'I]ae total N was 23Q Nearly all of them completed the whole

+

questionnaire, Omissions are as follows; , A o ap i W o frrgapes

Age :3 (who put 60+ instead of their precise age}
Sex: 12 4 e
Q1 s -
Q2(b) -: 1 (of those who had answered ‘sorfietimes’ to Q1) 4! ,
Q3 1 BTN B e PR h BT RIS L it R
Q5 341 ¥ il o ' '

te §

G

QRIS T

ot 4
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Consistency checks

A number of the questions. are interrelated. Examination of these indicates the care with which the
questionnaire was answered.. = . - AR NS

. - In the case.of Question 2(b), answers were required only from those respondents who asserted in 2(a) that
they had their bedroom windows open ‘sometimes’. The total number of responses to 2(b) was 171. Of these,
163 had answered ‘sometimes’ to Q2(a). So there were only 8 who had overlooked the precise wording of the (b)
part of the question. - e _— ‘

Other checks on consistency revealed few lapses. Thus answers to Q2 were generally consistent with answers
to Q1. Of the 192 who had their bedroom window closed last night (Q1), 39 indicated on Q2 that they never
opened it, 146 sometimes did, and just 6 inconsistently reported they always did. Of the 39 who had it open, 16
said they sometimes opened and the remaining 23 always did.

Another consistency check involved Q2(a) and QS, since it might be expected that habitual behaviour would
be related to reports of symptoms. There were just 9 respondents who claimed to have a policy of never
opening their bedroom window, yet listed one or more ill effects this practice produces. Six were female. Seven
had central heating. One respondent, who was married, commented that the couple’s window opening policy
was dictated by the respondent’s spouse. So there are circumstances in which pairs of responses such as these

are not inconsistent. !

TR T TRV G e R S AR Tl S (T -

Reasons

The number of respondents offering other reasons for opening or closing windows other than temperature
and room size was 36. Most could be classified under the headings of ‘season’ (2); ‘ventilation’ (4);
‘condensation’ (3); ‘wind’ (3) and ‘security’ (4); leaving 10 0dd-ball cases. Some specific comments were rather
surprising. One young lady kept her window open to allow free access to her cats whereas another felt forced to
keep her window closed to keep unwanted feling visitors out. Two respondents attributed their policy to the
poor structural condition of their property. They did not need to open.windows because in one case the
window frame fitted the brickwork so poorly that permanent ventilation was provided around the window
rather than through it, and in the other the window sash was so warped that the window could not be closed.
Some of those with condensation p_rjo_b_lems dried washing in their room which suggests that for some
respondents their bedroom was also- their living room. I

Hl-effects atii‘ibutgd to sleeping with -éi’ose_d 'w‘i'ndow'_s

Figure I shows that 43 per cent of the respondents offéred one or more instances of ill-effects; 28 per cerit
specifically stated ‘none’; 29 % failed to offer a positive response. There is good reason to infer that nearly all of
this last group feel that no ill-effects result. These reasons are (i) the high leyel of co-operativeness indicated by
the rate of responding to the other questions and (ii) the wording of the question, which only invited responses
from those who had symptoms to specify. The majority therefore, by a slender margin, think that sleeping with
the window closed will not be harmful.” ™ ~ =~ ° ' .

Although the question was open-ended; the ill-éffects specified by the respondents fall into a relatively small
number of classes. These are listed in Table II together with the total number of instances in each.

- The.data: ity Figyré 1 showed that 12 offered two or more symptoms. Muctr of the overlap was between
categories D and E. Complaints of stuffiness and of heat seem-to go together;:not surprisingly. E

"
L

S e arey- L i

i
TR
TR AT

Interrelations between factors

For analysis, all records were entered into the SPSS facility on the University mainframe, computer and:
cross-tabulated. Thus it was possible to explore interrelations between responses to different questions ard
correlations between responses and the individual differences registered (age and sex). .- hn, atas

One hypothesis examined was that window opening policy would be related to the presence of central
heating. It was expected that respondents who had central heating would be more likely to have a policy of
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Table II. Ill-effects from sleeping with closgd bedroom windows

Symptom ¥ ~, Frequency

A Headache P =33
(headache, thick head, muzzy, fuzzy) ; )

B ENT ; 31
(sore throat, thick tongue, stuffed -up nose; gore or wheezy : Y
chest, "flu) il O

C Lethargy . 13
(lethargy, sleepiness, 1nab111ty to awaken) b

D Stuffiness 3
(stuffiness, lack of air, claustrophobia, stale air, condensatlon)

E Heat 16
(too hot, sweaty, clammy)

F Poor sleep ’ 12
(poor sleep, no sleep, unrefreshed, bad dreams restlessness)

G Mood :

(bad -tempered, depressed unmotrvated)

o - ,»I,u ,p'j), s i

keeping their wmdow closed Thts expectatlon was false-The anzﬂysm shOWed no mﬂuence of central heetmg
upon policy. tean sy
Policy was related to bedroom temperature, asican be seén-in Table‘*II;I (The eells have been collapsed 5O that
the expected numbersare’ sufﬁmently large for statistical analysis’) Those who describe their bedrooms as ‘cold’
are likely to'keep the window shut whereas those céllm g*xt ‘cool’ are?llkely 10 keepsto;pen (P <001, ehJ-square
with4df). =~ = : : , : e R BRI

. e A X U
< w i) ‘ £

,Indwzdualdtﬂerences Fat S T R R A T - VIR

The data on md1v1dua:1 drtferences in sex, and age have been exammed for connecnons wtth wmdow openmg
behaviour. Sex made.no,substantial difference. rAge however, did. 1

From the introductory remarks, it may be supposed that window opemng is influenced by changing cultural
factors. An obsession with the health-giving benefits of fresh air prominent in the early decades of this century
is possibly being replaced by an emphasis upon energy conseryation now that energy costs have mcreased

.markedly. If window opening is influenced by the dominant ethes of'the respondents chﬂdhood these changes

can be expected to;show up as a correlation between behaviour and age: =~ 7, 7 #
Table IV shows how responses to the. questlonna:re relate to'the respondent s age These:show that'the older

+ respondents are less likely to-have the pohcy of never operiing their bedfoom window. (P'<'0:05'on a chi-
. square test, which is consegvative since it does.not take the smoothness of the trend intoaccourit:) This result is

reinforced by the repligs to Q1 which show a. tendency for fewer of the youngest group tohave had their
Iwmdow open: last night, although thls result is less elesr-cut and ohvrousl.y not stat:sttcally 51gmﬁcent

L 'S E .
. N ST ' S ! o
BEE grieetha ; y Lap ey 0 &) Jvy

" g Table III ‘Window openmg and bedroom: temperature (the (
b " number of respondentsin sact category,.dne,falled t@ answer EEN

-both questxons) £ s
f " ‘ i "~ Bedrbom temperature o
. Policy ',}.f.'.. Cold Cool 'Watrm dr' hot
~ Never Gpen: it AT AT 15
i i 4" Sometimes 26 46 - 91
Always open . 2 15 - = o0 12
Total 40 73 118 231
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Table IV. The percentage of responses to each question as a function of age

A b | Age group
Q  Respofse '© 1019 - 20-29 30-39 4049 50-59 60+
1 Open last night 10 18 21 12 23 30
2(a) Never By 21 17 12 13 3
‘Sometimes 66 70 70 76 68 74
©_ Always 3 9 13 12 19 23
3 - C/heatinhome 55 69 8 97 8 - 84
- 4 Hot ot warm"*~ 85 "¢ 36 . 60" 77 50 45
bedroom
5 One or more 52 43 40 50 44 - 32
.. ill effects ' P oy megd
DISCUSSION

The data presented here augment those 'of Brundrett. He questioned 101 persons living in family houses on a
new estate in the West Midlands during the summer. The 232 persons in the present sample came from a wide
variety of homes, mostly in the North East, and they were questioned during the winter. The proportion who
had their bedroom window open the night before they were questioned was 26 per cent, which roughly matches
the.34 per cent of Brundrett's sample whe asserted that they kept their bedroom window open at night. The
great majority adapt their window opening to the weather, keeping closed up if it is too cold or too windy.
However, a hard core of 13 per, cent claim to sleep with the window open whatever the conditions. Window
opening is unrelated to the possession of'eentral heating, It is related to bedroom temperature: those with cold

" bedrooms being more likely-to sleep with the window closed. So there is some indication that persons try to
avoid getting too ¢old at night. The implication for energy conservation is that those opening windows have
heat they are prepared to lose. They possibly have excessive heat in the bedroom so that the cooling resulting
from opening the window improves their comfort, but such speculation goes beyond the data.

., It should be observed at this juncture that neither the present study nor Brundrett’s can reasonably claim to
* present data from a representative sample of the UK. population; However, the ombined results suggest that
. asubstantial proportion of the U.K. population sleep with their bedroom windows open. It mighttherefore be
“worth while instigatifig'a proper ‘Survey in' order to estimate the total energy losses' which result from this
.. With Brundrett’s family homies the bedrooms were upstairs and were separated from the daytime living

spaces. Although such accommodation i common, it is ot universal! Many persons live in bed-sitting rooms
~or small apartments where a common space serves for daytime ‘dtid night-time activity. Theproblems of
ventilatiop may, well be more severe.in the latter. An apprdpriate survey would need to take this into account.

L

In order to.change persons’ h.abil'iit_i;;"neg'::é;ssa_rj{ first'to understand the basis forthem. The reasons given for
. opening bedroom windows indicated'a belief that fresh air in the bedroom is riecessary for physical health. If
the window, were closed all n‘ighg_{t{nqny persons thought they would suffer in a varietysf ways. Poor sleep was
expected. In addition, they anticipated symptoms such as those of the common cold, e.g. stuffed up noses and
congested lungs. Some even thought they would suffer from influenza. Any experience of symptoms is
probably psychogenic. Obvioysly, anxiety about sleeping conditions. will not be conducive to good sleep. So
persons who think that they, negd the window open will worry, if if is closed, and this worry will cause them to
sleep badly and thus confirm their beliefs. AR
The basis of these beliefs may well lie with ideas prevalent in folk medicine. These in turn probably originate
from 19th century writings, such as those quoted fromFlorence Nightingale. The poor hygiene of the time isno
longer a problem. Excrement is no.longer kept in chamber pots under the bed. Furthermore the physiological
ideas regarding the ill-éffects of high CO,, levels have been substantially modified as a result of further research,
so there is no longer any reason for anxiety about theconsequences of leaving a bunch of flowers in a sick-room
overnight. It is just possible that these concerns might properly be replaced with concern about timber
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preservation treatments.and the fumes exhuded by dieldrin, formaldehyde, and agents used in the glues of
hardboard and chipboard. The Guardian newspaper reports g need for concern over these pollutants (Tucker,
1984). ' ’

If at some future time it is thought to be desirable to attempt to change sleeping habits, it will be useful to
dnderstand how they are established, From the evidence presented here it would appear that today’s habits are
attributable to scientific ideas.current in the 19th century. These have filtered down through their application
to hygiene in schools to the.present adult popylation. It may take.a prolonged period of education to change
such‘ deeply-rooted ideas. .

CONCLUSIONS

The data obtained from this winter-time study in North East England show a rough correspondence with
thosé'previously obtained by Brundrett. Most persons adapt their behaviour to the weather, but there is a hard
core of 13 per cent who always sleep with the window open. Many persons believe thidt sleepifig with the
window closed will result iin ill-health.and ;produce symptoms associated either with ear, lose and throat
disorders, or chest complaints. ’ TS R T n R S5

ACKNOWLEDGEMENTS

This work was supported by the Elegtricity Council Research :ngg@;ﬁl}(ﬁszg&cg‘lﬁu i‘B[g,negji kindly thain,ed the
data from the doctor's waiting room. STRAR e E e ey b deedg

REFERENCES

Beeton, L. M. (1889). Mrs Beeton's Book of Household Management, Ward Lock and Co., London,

Brundrett, G. W. (1977). ‘Ventilation: a behavioural approach’, [nt. J. Energy Res., 1, 289-298

Davies, M. B. (1935). Hygiene and Health Education for Training Colleges, Longmans, Green and Co., London.

De Diana, L P. F. (1976). ‘Two stochastic sleep quality scales for self rating of subject’s sleep’, Sleep Review, 5, 101.

Gomez, J. (1970). A Dictionary of Symptoms, Paladin, London. -l

Kelly, A. (1980). ‘A study of nocturnal window opening’, U npublished degree dissertation, University of Liverpool.

Kerr, J. (1926). The Fundamentals of School Health, Allen and Unwin, London, S ~

Kuba, W. (1980). ‘Carbon dioxide in the bedroom: a possible effect on sleep quality’, M.Sc. report, Industrial Psychology, University of
Huil. S Filaw

Lambertsen, C. J. (1971). in DiPalma, 1. R. (ed.), Drill's Pharmacology in Medicine, McGraw-Hill, N.Y,

Nightingale, F. (1980), Notes on Nursing: What it is, and What it is Not, Churchill Livingston, Edinburgh.

Robiétts, L. and Shaw, C. H. (1966), in Jameson and Parkinson (Eds), A Synopsis of Hygiene, 12th edn, J. and A. Churchill Ltd., London,
(First published in 1920). ) IR ST e

Schaefer, K. E. (1958). ‘Respiratory pattern and respiratory. iesponse to-CO; J. Applied Psychology, 13, 1-14.

Terftafis L. M. and Almack, J. C. (1914). The Hygieng of the School Child, Hartap, Londop. -~ * -

Tuck#¥-A. (1984)-“Thé built-in dangers’, The Guardian, 3 May.. ‘ i

FobbE b F e A




