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standard treatment of kidney failure and that proper
funding should be made available through the
NHS.
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Mysterious slapped face rash at holiday centre

D J Gunnell

Abstract
Objective-To discover the cause of an outbreak

of facial rash in a holiday centre.
Design-Questionnaire survey of those with rash;

analysis of samples of linen.
Setting-Holiday centre in south west England.
Patients-98 holidaymakers presenting to the first

aid post with a facial rash.
Intervention-Replacement of bed linen with new

linen in selected parts of the site.
Results-The attack rate was 7-0-14-2/1000 for

most accommodation areas in the centre, but in one
accommodation area the rate was zero. The pH of
rinse water from sheets varied from 7-4 to 9-0. Those
parts of the accommodation provided with new linen
had zero attack rates.
Conclusion-The facial rash resulted from irrita-

tion from washing powder retained owing to insuffi-
cient rinsing during laundering. Modifications to the
rinsing process led to a gradual disappearance of the
rash.

Introduction
In March 1991 Somerset Health Authority's depart-

ment of public health was informed by the local district
council's department of environmental health of a
mysterious "slapped face" rash at one of the holiday
sites in its district. Investigations into the cause of the
rash had been inconclusive; an infective cause, parvo-
virus infection (erythema infectiosum or slapped cheek
disease), was suggested by local general practitioners
and a dermatologist on the basis of appearance of the
rash. Subsequent virological test results were negative
and the epidemiology of the outbreak did not corre-
spond to known infectious agents. No cases were
reported in the local town by general practitioners. An
allergen or irritant was thought the most likely cause
for the rash, and a questionnaire survey was under-
taken to identify the cause. The rash itself varied in
severity from mild localised erythema on the cheeks
alone to a more generalised erythema extending from
the cheeks to the upper neck and ears. There was no
scaling, weeping, or petechiae. The more severe rashes
were pruritic and were slightly raised with an irregular

margin. No pigmentation was left when the rash
improved.
The centre at which the outbreak occurred can

accommodate over 9500 guests. Some of the six main
accommodation areas are self catering and others
accommodate guests on half board. Soap and towels
are not provided. The self catering accommodation is
serviced by staff from the centre and outside contract
staff before its occupation and thereafter by the
customer. Half board accommodation is serviced daily
by centre staff. Sheets and pillow cases in most rooms
are provided by the centre. The site water supply is
separate from that of the town; the centre obtains most
of its food from a national supply depot, but some fresh
food is obtained locally.

Methods
Cases were defined as all patients attending the first

aid post complaining of a facial rash characterised by
bright red cheeks or neck, or both, appearing as if the
person had been slapped in the face. Cases were
recorded by staff (registered general nurses and local
general practitioners) at the first aid post.

Case notes were reviewed to determine the speed of
onset of rash, the attack rate, and other characteristics
of the illness. A register of all patients with rash was
kept, recording name, age, chalet number, site of rash
and associated features, date and time of arrival on site,
and time of onset of rash.

Consecutive patients between 26 March and 6 April
were surveyed by questionnaire to collect details of the
use of the swimming pools, baths, and showers and
source of food and drink consumed in the 24 hours
before they attended for first aid. Serological testing for
parvovirus and full blood counts were performed in
several patients.
A controlled trial was performed. The site manage-

ment purchased 250 new sheets and pillow cases and
placed these in selected chalets. The new linen was
then cleaned at a different laundry and reused for the
next intake of guests in the same chalets. Results in the
chalets with new sheets were compared with those in
the other chalets.
The county analyst measured the pH of fixed
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quantities of water used to rinse individual sheets to
assess residual alkalinity.

Results
Examination of case notes of those presenting with

facial rash during one intake period identified 18 cases
from 3174 guests, an attack rate of 5 7/1000. Ten of the
patients presented within 24 hours, some within less
than eight hours of arrival.

Serological tests for parvovirus had negative results
in all cases and full blood counts showed an eosino-
philia (over 4% eosinophils) in five out of 10 patients.
Eosinophilia is often found in allergic conditions such
as asthma and hay fever, and it is also seen in drug
reactions and in skin diseases such as eczema and
psoriasis. Its presence was thought to indicate an
allergic or irritant phenomenon; although it is known
in parasitic conditions, it has not been documented in
parvovirus infections. On the basis of these results and
in conjunction with a review of cases the dermatologist
made a revised diagnosis of irritant contact dermatitis.

Analysis of the questionnaire showed that some of
the 98 people who developed the rash had neither eaten
nor drunk anything on the site (15 and 7 respectively)
and had not used the swimming pools (35) or taken a
bath or shower (63).
The average age of the patients was 9- 8 years and the

average time from arrival to onset of the rash was 30
hours. No cases were reported in one area, in which
20% of guests were lodged; 21 cases would have been
expected (table I). This accommodation area differed
from the others in that it was cleaned by an outside firm
of domestic cleaners and guests who stayed in it
brought their own linen.

In view of the large number of cleaning materials
used to prepare the rooms it was thought easier first to
exclude the bed linen as the possible source of
irritation. The controlled trial ofnew bed linen showed
no cases of rash reported from the 500 beds supplied
with new bedding, whereas the attack rate in the
control areas was 56/1000 (135 cases among 2421
guests). We would have expected about 27 cases from
the areas supplied with new linen as these were "school
venture weeks." Children were more susceptible than
adults in the centre, with attack rates peaking during
these weeks, when large numbers of children stayed at
the centre.

Further clues were sought from the ongoing register
of cases (table II). This showed a higher attack
rate during school venture weeks, with some cases
occurring in clusters (70% of one group of 30 children
were affected). A low attack rate (6/1000) in children
was seen for the 23 February intake, when only three
cases were seen in 2223 guests.
The county analyst reported that the pH of the rinse

water from four sheets analysed was 7 4, 7 8, 8 3, and
9 0, suggesting variable retained alkalinity.

Discussion
The laundering process was clearly implicated by

TABLE i-No of cases of rash observed and expected, calculated by
multiplying percentage of total guests staying in block by total number
of cases

Observed No Expected No
Accommodation Total No of cases of cases Attack rate
area of guests of rash of rash (per 1000)

A 2649 0 20 0
B 2959 27 23 9-1
C 1975 25 15 12-7
D 1196 17 9 14-2
E 2005 14 15 7-0
F 2125 15 16 7-1

Total 12 909 98 98 7-6

TABLE iI-Attack rates

Attack rate (per 1000 guests)

Children
Length of stay No of cases All ages aged 0-14

15-18 February 17 6-5 16-2
18-22 February 40 8-9 17-1
23-25 February 3 1-3 6-3
01-04 March 17 5-0 24-3
08-11 March 25 6-9 23-4
11-15March* 37 55-2 61-0
19-24 March 18 5-7 18-9
26-30March 28 5 5 21-9
01-06 April 51 6-4 22-2
06-11 April 20 3-0 9-0
15-19 April* 58 44 0 48-9
19-22 April 24 5-5 Figures not

available
22-26April* 77 48-0 53-3

*School venture weeks.

these results. As the linen from the centre went to
a health authority laundry cases would have been
expected from the hospitals it serviced, but inquiries in
that district revealed no similar complaints.
The holiday centre's laundry went through the

same large tunnel washer as laundry from the health
authority. The machine, a Lavatrac 13 stage washer,
represents the state of the art in modern, computerised
machines and is used by other large laundries through-
out the country. The laundry had used the same liquid
detergent for three years, and this detergent had been
in use elsewhere for longer with no reported similar
problems.
Both the laundry and the detergent manufacturer

felt that the evidence, although strong, was not conclu-
sive; a mechanism by which only the laundry from the
holiday centre was affected had to be sought. One
significant difference between the holiday centre's
laundry and the health authority's laundry is that the
holiday centre uses cotton sheets and the health
authority uses mainly polyester cotton sheets. Cotton is
more likely to retain contaminants, thus offering a
possible explanation of the lack of cases among the
hospital patients.

Information on attack rates and in particular the low
attack rate for the 23 February intake was taken to the
laundry managers who, on inspecting their records,
discovered that their main machine was out of action
and a smaller tunnel washer had been used during this
week. Also, the holiday centre's laundry was washed at
a regular time in the evening, whereas hospital laundry
was usually washed during the day. It was postulated
that an intermittent fault, possibly related to lower
water pressures in the evening, meant that batches of
the evening laundry processed in the large tunnel
machine were not being rinsed satisfactorily. This
would explain the clustering of cases seen in some
school groups, as the linen is stacked in batches as it
leaves the machine. The linen returns to the centre in
these batches and is then placed on the beds. Adjacent
beds are therefore likely to receive linen from the same
rinse batch.

Examination of the laundering process did indeed
reveal problems with the water pressure regulator on
the main tunnel washer. Repairs were started and in
the meantime sodium bisulphite was added to the
final rinse to neutralise any excess alkali. This, and
temporary changes in the laundry company used, led
to a disappearance of the rash.

Outbreaks of irritant contact dermatitis caused by
bed linen have not previously been described. The
irritation was thought to be caused by a combination of
retained alkali in the linen, increasing the skin's
permeability, and other substances in the detergent
penetrating the damaged skin. Insufficient rinsing
would have led to the detergent being retained in
higher than usual concentrations.
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The county analyst's pH studies confirmed the
presence of variable high levels of alkalinity, and the
numbers of cases were reduced when a neutralising
agent was added to the final rinse.
The detergent did not contain enzymes but among

its 14 constituents was a low concentration of an
optical brightener (Blankophor MBBH 766). Optical
brighteners have been known to cause contact derma-
titis.' The detergent also contained caustic soda and
potassium hydroxide, both of which are more likely to
be retained in cotton than in polyester sheets.
The rash seemed to be irritant rather than allergic.

This was suggested by the short time interval between
arrival on the site and development of the rash (some
appeared within eight hours). An attack rate of over
75% in some school parties also suggested a cause to
which a high percentage of people were susceptible.
Unlike allergic contact dermatitis, irritant dermatitis
may affect all those exposed to the irritant-people's
thresholds, however, may differ.
The commercial nature of the centre, with large

groups of people (over 9500 at times) arriving and
departing at intervals of three days to a week made
rechallenging those in whom the rash developed diffi-
cult to coordinate. Atopy is known to predispose to
irritant contact dermatitis; the questionnaire did not,
however, request details of past atopy or allergy
because at the time of the investigation the priority was
to find a common causal link between cases.
The epidemic was brought to the attention of the

health authority by the unusual situation of the holiday
centre, with up to 9500 people sharing a common
environment and 7000 sleeping in sheets laundered at a
common source. The problem itself was of little
medical significance but attracted disproportionate
media attention, without which it may not have come
to immediate medical attention. There were many pos-
sible sources for irritant allergic rashes. No previous
problems had been reported with the detergent, and
there were no cases of the rash in places whose laundry
was processed by the same source, but these factors
were misleading.

In the margarine disease in Holland in 1960 a
slapped face rash was also originally mistaken for a
viral infection; in this case emulsifiers in margarine
were eventually found to be the cause.2 Thus food and
drink were included in the questionnaire survey.
Other known causes of contact irritant dermatitis were
covered. Airborne agents have been shown to provoke

an irritant dermatitis3 and so the sprays and cleaning
materials used to clean the showers were considered.
The irritancy of soaps has been described at length,45
and among other factors the pH is a significant cause of
irritation. Malten suggested that once integrity of the
surface of the skin had been severed, many substances
and influences with minor degrees of aggressiveness
could penetrate the skin and thus may add to deranging
its metabolism.6 Alkaloids affect the lipids at the skin
surface and dissolve water holding substances; keratin
cross linkages are broken, and water penetration
causes swelling of the horny layer.7 Contact irritant
dermatitis from use of detergents and cleaners in the
workplace has been described by Mathias, who lists
soaps, detergents, and other industrial cleaners as the
second commonest cause of occupationally acquired
dermatitis in California.8 Published reports tend to
suggest that younger people (with the exception of
neonates) are no more vulnerable to the effects of
irritants than are adults.9" Our series of patients
suggests that this is not the case, with 90% of those
affected being under 14 years of age. Further analysis
of those affected may help determine a relation
between irritant dermatitis, atopy, and sex.

I thank staff at the holiday centre and the Environmental
Health Department of West Somerset District Council for
their help in the investigation; Drs C Bowie, A Bussey, A Hill,
and A Morkane for their advice throughout the investiga-
tions; Dr C J W Guerrier for dermatological advice; and Mrs
M Beavil for typing the script.
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Effect of a heat and moisture
retaining mask on exercise
induced asthma

E J Stewart, M J Cinnamond, R Siddiqui,
D P Nicholls, C F Stanford

Exercise induced asthma is less common during
swimming than cycling or running, and the loss of heat
and water is probably the stimulus to bronchoconstric-
tion in susceptible subjects.' Avoiding rapid reheating
after exercise also prevents this condition. An associa-
tion between osmotic changes in bronchial epithelium
and release of mediators from mast cells has been
postulated.2 Currently, inhaled 132 agonists or sodium
cromoglycate administered before exercise are the
preferred treatments, although good general control of
asthma often reduces the incidence. We investigated
whether using a mask that retains heat and moisture
prevents the development of exercise induced asthma.

Patients, methods, and results
Four female and six male patients with asthma

(age range 12-26) volunteered for the study. Their
condition had been stable for several months, with
symptoms being induced by exercise. No oral treat-
ment was taken on the day of the exercise, and inhaled
drugs were omitted for at least six hours. Patients were
randomly allocated to exercise with or without a
lightweight mask containing a filter that allowed
exchange of heat and moisture (Filta Guard Mask,
Intersurgical, Middlesex). The material of the filter is
similar to that used in heat and moisture exchanges
in intensive care.3 After 20 minutes of rest their
forced expiratory volume in one second was measured.
Exercise was performed on a cycle ergometer (three
patients) or treadmill (seven) to achieve a pulse rate of
80% ofmaximum predicted values for age and sex. The
forced expiratory volume in one second was measured
immediately after exercise and then every four minutes
for 20 minutes. The crossover arm of the study was
performed on the same exercise machine during a
second visit, which was at the same time of day and
during the week after the first visit. The percentage
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